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A B S T R A C T

The development of novel powdered  smoothies obtained by  spray-drying  (SD)  technology can contribute  to
revaluing fruits and vegetables from seasonal surplus. The aim of this study was to evaluate the effect of in vitro
gastrointestinal digestion (GID) on the retention, activity and bioaccessibility of key antioxidants of two smooth-
ies elaborated with fruits (apple, orange and banana) or vegetables (pumpkin, apple and carrot), fortified with
whey protein concentrate 80 g/100g (WPC80) and spray-dried. α-Tocopherol, ascorbic acid, polyphenol and
flavonoid contents, and antioxidant capacity were determined in the smoothies reconstituted with water or semi-
skimmed milk. Bioaccessibility and remaining antioxidant capacity after digestion was calculated. This study
demonstrated contained smoothies were rich in sugar, protein and fibre. These smoothie powders retained most
antioxidant properties intact. The reconstitution of smoothies with semi-skimmed milk means higher flavonoids
and vitamin E content. In vitro GID showed a positive effect on the antioxidant properties of these smoothies by
improving  the  bioaccessibility  of  TPC  and  favouring  the  scavenging  ABTS  radical,  although  the  content  of
flavonoids and tocopherol was decreased. These results confirmed that powdered smoothies show high nutri-
tional values and considerable antioxidant activity as a health-enhancing fortified food. Digestive simulations
provide information on the potential bioaccessibility of antioxidants.

1. Introduction

Fruits  and  vegetables  are  characterized  as  low-calorie  foods,  but
rich in carbohydrates, fibre, minerals, water-soluble vitamins (such as
vitamin B complex and vitamin C), as well as bioactive compounds like
flavonoids,  carotenoids,  tannins,  among  others  (Dantas  et  al.,  2018;
Razola-Díaz et al., 2022). Numerous studies have supported that a bal-
anced diet including fruit and vegetables not only reduces risk of car-
diovascular  disease,  diabetes,  metabolic  syndrome  (Silveira  et  al.,
2015), but also increases life expectancy (Razola-Díaz et al., 2022). The
World  Health  Organization  (WHO)  recommends  consuming  at  least
400 g of fruit and vegetables per day (WHO, 2003). However, the adop-
tion of unhealthy habits, such as lack of exercise, consumption of ultra-
processed foods and low fruit and vegetable intake, is contributing to
the  increase  in  chronic  non-communicable  diseases  (Dilrukshi  &
Senarath, 2021).

In recent years, there has been an increase in demand for new and
convenient food products with nutritional properties easily accessible
to  consumers. Fruit  and vegetable  smoothies have gained popularity
among ready-to-drink beverages, due to their sensory qualities, nutri-
tional benefits and simplicity of preparation and consumption, making
them suitable for people of all ages (Cano-Lamadrid et al., 2018). In ad-
dition, smoothies can represent the main meal, breakfast or as a healthy
snack between meals, depending on the portion (Dilrukshi & Senarath,
2021). However, fruit and vegetable smoothies lack nutrients such as
protein or essential fatty acids, which has prompted the development of
fortified smoothies. Protein products are now among the leading trend
products. The range of these is becoming increasingly versatile (Bäuerle
& Kühn, 2022). For instance, smoothies enriched with flax seeds (high
in protein, fibre and omega-3 fatty acids) (Shahada et al., 2024); ama-
ranth seeds (high in lysine) and milk (Upadhyay et al., 2023); folic acid
and iron (addition of spinach) (Qalbi et al., 2023); kefir with spinach
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and Kale (Yilmaz-Ersan et al., 2023); cow's milk and yoghurt (Neelissen
et al., 2023); mother forest extracts (Waszkiewicz et al., 2023); microal-
gae extracts (Chlorella vulgaris and Dunaliella salina) (Sahin & Ozturk,
2021) or with plant extracts such as sage and rosemary (Gérard et al.,
2019; Ivanišová et al., 2015).

Each year, around 50 million tons of fruit and vegetables grown in
Europe are discarded due to unacceptable size and for being misshapen
according to current market requirements (Porter et al., 2018). Prod-
ucts not meeting these standards are lost from the food supply chain.
According  to United Nations data,  food waste  is  a growing  concern.
Around 10–50% of that food waste is made up of root crops, fruits and
vegetables (FAO, 2013). Currently, the food industry is faced with the
efficient management of perishable products such as fruits and vegeta-
bles (Dilrukshi & Senarath, 2021), the production of smoothies could
contribute to a decrease in food waste. However, fresh smoothies have a
limited shelf life, therefore, extending shelf life while preserving their
nutritional and sensory characteristics remains a major challenge for
the food industry (Dantas et al., 2018). It is therefore desirable to make
smoothie powders in order to obtain stable and easily formulated food
(addition of nutrients) that can be easily reconstituted in water/milk.

Drying techniques have been used since ancient times to extend the
shelf life of food products. Freeze-drying and spray-drying are the most
used drying techniques for obtaining powdered food. Freeze-drying has
been  used  to  freeze-dry  fruit  and  vegetable  smoothies  (Dilrukshi  &
Senarath,  2021),  pumpkin  (Nur  Dirim,  &  Çaliçkan,  2012),  apple
(Rajkumar & Devi Ganesan, 2021). Powder has been obtained from var-
ious  fruits by pulverization,  including avocado (Dantas et al., 2018),
blackberry (Fazaeli et al., 2012), apple (Qadri et al., 2023) among oth-
ers. Powdered products, at the industrial level, offer some advantages
such as microbiological and oxidative stability and reduced volume or
weight. In addition, reduced packaging and easier handling facilitate
storage and transportation of large quantities without the need for chill-
ing and extending the shelf life of perishable products (Fazaeli et al.,
2012). In powdered smoothies, homogenization and drying with hot air
can degrade  some  thermosensitive and easily oxidizable components
from  fruit  and vegetables,  including  antioxidants  such  as  vitamin C,
with the consequent nutritional detriment, although dehydration pre-
vents rapid loss of antioxidants that occur in fresh smoothies (Picouet et
al., 2016).

Analysis  of  GID  on  the  composition  and  antioxidant  activity  of
processed foods has contributed to understanding of the influence of
processing on health. In vitro digestion models are widely used to study
the digestibility, release and bioaccessibility of food compounds by sim-
ulating gastrointestinal conditions; moreover, they lack the ethical con-
cerns of  in vivo assays (Ribeiro et al., 2019b). The availability in the
body of bioactive compounds present in food depends on their bioac-
cessibility,  resistance  to digestion and  intestinal  absorption capacity,
since only compounds which resist gastrointestinal conditions can have
beneficial effects on the human body (Caponio et al., 2022). Several
studies have detected the presence of antioxidants (including polyphe-
nols)  in  the  bioaccessible  fraction  of  fresh  drinks  or  smoothies
(Buniowska et al., 2019; Ribeiro et al., 2019b). Nevertheless, scarce in-
formation is available on powdered smoothies and on the effects of re-
constitution method before consumption on the antioxidant properties
of specific compounds such as α-tocopherol after in vitro digestion. IN-
FOGEST is a static digestion method which, using fixed proportions of
food sample and digestive fluids, simulates digestion processes without
the need for animal or human experiments. The main advantage of this
method  is  that  it  allows  the  definition  of  standardised  experimental
conditions and procedures based on physiological data as close as possi-
ble to in vivo conditions, while keeping the method simple to reproduce.
Other advantages include reproducibility, robustness, simplicity, rela-
tively low cost and easy evaluation of each phase of digestion. In fact, in
vivo comparison shows a good correlation with the INFOGEST method
at the endpoints of each digestion step. However, this method also has

limitations as it cannot mimic the dynamics of the digestion process and
the physiological interactions with the host (it can lead to failure of pro-
biotic survival); for example, for the gastric phase, the gradual addition
of gastric fluid and gradual gastric emptying is missing (Brodkorb et al.,
2019).

The aim of the present study was to evaluate the effect of in vitro di-
gestion on  the  retention, activity and bioaccessibility of key antioxi-
dants  in  two powdered  smoothies  elaborated with  fruit or vegetable
and reinforced with WPC80. The influence of the reconstitution method
(with water or semi-skimmed milk) was also studied.

2. Material and methods

2.1. Powdered smoothies manufacturing

Two  novel  powdered  smoothies  were  manufactured  in  the  Pilot
Plant of IRTA, Monells, Girona, Spain. Both were formulated using sur-
plus fruits and vegetables. The fruit smoothie was elaborated (g/100g)
with apple 42.8, orange 34.2, banana 8.6 and whey protein concentrate
80% (WPC80) 14.4. The vegetable smoothie (g/100g) with pumpkin
39.5, apple 29.7, carrot 19.8 and WPC80 11. (Pumpkin: Cucurbita pepo,
carrot: Daucus carota var. Nantaise, L., oranges: Citrus sinensis var. Navel-
late, apples: Pyrus malus var. Golden Delicious, bananas: Musa cavendishii
var. Pequeña Enana). Fruits and vegetables were purchased in a local
market and WPC80 was provided by Induxtra de Suministros, (Bany-
oles, Girona). Fresh smoothies were mixed with WPC80 and then pow-
dered in a spray-drying equipment pilot model (evaporation capacity of
0.5–6  kg/h;  Minor  Mobile,  GEA  Niro,  Denmark).  Drying  conditions
were air temperature condition of 80 °C outlet temperature with the re-
spective inlet temperature of 220 °C. The feed (flowrate: 48.3 g/min)
was atomized by using 2 mm nozzle and compressed air at 3 bar. Fi-
nally, the powders were kept for up to 1 month at room temperature in
darkness until their characterisation or reconstitution.

2.2. Assessment of powders

2.2.1. pH, water activity and colour
The pH was measured by homogenising 3 g powder in 12.5 ml dis-

tilled  water  using  a  GLP21  pH  meter  (Crison,  Barcelona,  Spain)
equipped with a combination electrode, Cat. No. 52-21 (Ingold Elec-
trodes,  Wilmington,  North  Carolina,  USA).  Water  activity  was  mea-
sured  by  weighing  5  g  powder  using  a  LabMaster  hygrometer  (No-
vasina AG, CH-8853 Lachen, Switzerland). Instrumental colour was di-
rectly measured in triplicate on the powder surface using a CR-200/08
Chroma Meter II (Minolta Ltd., Milton Keynes, UK) with a D65 illumi-
nant, an observation angle of 2 and an aperture of 50 mm. Results were
expressed as CIELab values: lightness (L*) redness (a*) and yellowness
(b*).

2.2.2. Proximate composition
Total  protein  content  was  determined  by  the  Kjeldahl  method

(AOAC reference No. 955.04, 2000) using a K-435 digestion unit (Buchi
Ibérica S.L.U, Barcelona, Spain), a KT-200 Kjeltec distillation unit (Foss
Analytical Co., Ltd., Hillerod, Denmark) and an Automatic Titrino 702
SM (Metrohm AG, Herisau, Switzerland). Total ash content was deter-
mined by gravimetry according to AOAC reference No. 923.03, (2000)
using a muffle furnace (Forns Hobersal, Caldes de Montbui, Barcelona,
Spain). Moisture content was determined with an infrared thermobal-
ance (model MA 50.R, RADWAG®, Radom, Poland). 1 g powder was
distributed evenly over dish surface heated in a temperature ramp dur-
ing reading (5 °C/min up to 120 °C). Total lipids were determined ac-
cording  to  the AOAC reference No. 920.85;  (1990) using a 4002841
Soxhlet  equipment  (Selecta,  Barcelona,  Spain).  Total  carbohydrates
were estimated by weight difference according to specifications pub-
lished by (FAO, 2003).
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2.2.3. Total dietary fibre (TDF)
TDF was determined according to procedure No. 985.29, described

by Prosky et al. (1984). 1 g powder, 50 mL 0.05M phosphate buffer (pH
6), and 200 μL thermostable α-amylase A-3306 (Sigma Aldrich, Milan,
Italy) were mixed and placed in a shaking bath (95 °C; 30 min). Sam-
ples were then placed on ice until reaching room temperature (20 °C)
and the pH was adjusted to 7.5 with NaOH (0.171 N). Protease P-3910
(Sigma Aldrich) (0.001 g/mL) was next added and placed in a shaking
bath (60 °C; 30 min). Subsequently, samples were cooled to 20 °C and
the pH was adjusted to 4.5 (optimum for amyloglucosidase) with H3PO4

(0.205 M). 300 μL of  amyloglucosidase A-9913  (Sigma Aldrich) was
added to samples and placed in a shaking bath (60 °C; 30 min). To the
cold samples, 280 mL of 95% ethanol was added and allowed to stand
for 12 h  (fibre precipitation). Samples were  filtered using a Fibertec
CSF6 equipment (VELP Scientifica Srl, Monza, Italy) and crucibles with
the sample were placed in the oven for 12h. Ash and protein analyses
were carried out using methods described above. TDF percentage was
calculated using equation (1). Where: R1 and R2: weight of residues of
duplicate  samples;  P:  protein  content;  C:  ash  content;  M1  and  M2:
weights of duplicate samples.

(Equation 1)

2.2.4. Soluble sugars
Glucose, sucrose and fructose sugars were determined according to

the modified method of Hurtado et al. (2019). 0.1 g powder were dis-
solved with MiliQ water in a 10 mL flask and placed in an ultrasonic
cleaner KM (Terrassa, Barcelona, Spain) at 20 °C for 10 min. Samples
and standards were filtered through a 0.25 μm Millipore filter and in-
jected into an Agilent Technology 1260 Infinity HPLC system (Agilent
Technologies, Santa Clara, CA, USA) with refractive index detector (RI)
and CarboSep CHO 682 Pb column 200 mm (Transgenomic, Elancourt,
France). Operating conditions were: injection volume 20 μL; flow rate
0.4 mL/min; mobile phase: ultrapure water; analysis duration: 30 min;
and column oven temperature: 80 °C. Sugars were identified by com-
parison of retention time and spectra of D-(+)-Glucose 47249, D-(−)-
Fructose SLCN4265 (Sigma Aldrich) and D-(+)-Sucrose (ACROS, New
Jersey, EEUU) standards. Quantification was performed with calibra-
tion lines obtained: Glucose (R2 = 0.9949); Fructose (R2 = 0.9969);
Sucrose (R2 = 0.9991). Results were expressed as g/100 g smoothie.

2.3. Reconstitution and in vitro digestion of smoothies

Fruit and vegetable powdered smoothies were alternatively recon-
stituted by stirring with water or semi-skimmed milk (12.5 g/100g dry
extract concentration) at room temperature, simulating the usual con-
ditions of consumption. In vitro digestion of reconstituted samples was
performed  following  the  INFOGEST  methodology,  without  using  the
enzyme  in  the  oral  phase,  standardized  by  (Brodkorb  et  al.,  2019;
Minekus et al., 2014). In the oral phase, 5 g smoothie, 4 mL simulated
salivary fluid (SSF), 25 μL CaCl2 (0.3M) and distilled water (final vol-
ume 10 mL) were added. Samples were then placed in a shaking bath
(model brand)  (37  °C;  stirring at 120  rpm; 2 min). As  samples were
starch-free, α-amylase was not used (Brodkorb et al., 2019). In the gas-
tric stage, 8 mL of simulated gastric fluid (SGF) and 5 μL of CaCl₂ were
added to the above mixture. Subsequently, pH was adjusted with HCl
(3M and 0.1M), 0.5 mL of pepsin P6887 (Sigma Aldrich, Milan, Italy)
(previously dissolved in distilled water) and distilled water (final vol-
ume of 20 mL) were added. Samples were incubated in a shaking bath
(37 °C; 120 rpm; 2 h). In the intestinal phase (ID), to the above mixture,
8.5  mL  of  simulated  intestinal  fluid  (SIF),  40  μL  CaCl₂  (0.3M)  was
added and adjusted to pH 7, with NaOH (6M and 0.3M). Then, 5 mL of
pancreatin  P1750  solution  (Sigma  Aldrich)  (previously  dissolved  in
FIS), 2.5 mL of B8631 bile  solution  (Sigma Aldrich)  (previously dis-

solved in SIF) and distilled water (final volume of 40 mL) were added.
Samples were placed in a shaking bath (37 °C; 120 rpm; 2 h). After the
GD and ID stages, samples were placed on ice to interrupt digestion and
centrifuged (4 °C; 4554×g; 20 min) (separate sediment from the solu-
ble chyme fraction). The supernatant of GD and ID was stored at −80 °C
until further analysis.

2.3.1. Determination of antioxidants and antioxidant activities in
reconstituted smoothies
2.3.1.1. Vitamin  C. Ascorbic  acid  content  was  determined  according
to (Kravets et al., 2024) with some modifications. 1.5 g smoothie and
4.5%  (w/v)  metaphosphoric  acid  was  added  to  a  final  volume  of
10 mL, placed in ultrasound (5 °C; 5 min) and then centrifuged (5 °C;
4554×g; 5 min). The supernatant was collected and analysed in two
parts.  2  mL  was  filtered  at  0.25  Millipore  SAS  filter  (Molsheim,
France) and  injected directly  into  the HPLC system for analysis. The
other, 1.5 mL, to which 2 mL of 1.4 Dithiothreitol (DDT), a reducing
agent that converts dehydroascorbic acid (DHA) to ascorbic acid, was
added and stored in darkness (20 °C; 2 h). Afterwards, it was filtered
and the procedure was as described above. 20 μL of samples and stan-
dards were injected into an Infinity II HPLC-DAD-1260 Series system
(Agilent Technologies, Santa Clara, CA, USA). A Brisa LC2C18 column
(25 × 0.46 cm) with a pore size of 5   μm (Teknokroma, Barcelona,
Spain)  was  used.  Chromatographic  conditions  were:  mobile  phase:
H₂O-Mili-Q which with the help of H₂SO₄ was brought to a pH = 2.5;
flow  rate:  0.8  mL/min;  pressure:  9.8  Mpa;  (IV)  mode:  isocratic;  (V)
detection wavelength: 254 nm; and column oven temperature: 35 °C.
Identification  was  performed  by  comparison  of  retention  times  and
their spectra and quantification was determined with linear regression
models  of  standard  dilution  (R2  =  0.9995).  A  calibration  line  from
0.05 to 0.25 μg/mL was used for L-ascorbic acid (Merck, Darmstadt,
Germany).  Results  were  expressed  as  μg  Eq  ascorbic  acid/100  g
smoothie.

2.3.1.2. α-tocopherol. α-Tocopherol  content  was  determined  as  de-
scribed by (Kravets et al., 2024), with some modifications. 1 g smoothie
and a mixture of hexane: acetone: ethanol (2:1:1 v:v:v) were added to a
final volume of 10 mL and placed  in ultrasound  (5  °C; 5 min).Next,
2 mL distilled water was added and kept in darkness for 10 min. The
non-polar phase was evaporated in a Hei-vap rotary evaporator (Hei-
dolph, Schwabach, Germany) at 35 °C and 300–350 mPa. The residue
was  resuspended  in  2  mL  of  a  MeOH:  TBME  mixture  (1.1  v:v)  and
stored at −80 °C until analysis. Samples and standards were filtered at
0.22 μm Millipore SAS  filter  (Molsheim, France) and 20 μL were  in-
jected  into an Infinity  II HPLC-DAD-1260 Series system. A Brisa LC2
C18 column (25 × 0.46 cm) with a pore size of 5 μm (Teknokroma,
Barcelona, Spain) was used. Chromatographic conditions were: mobile
phase: methanol; flow rate: 1 mL/min; mode: isocratic; detection wave-
length: 204 nm;  and  column oven  temperature:  27  °C. A  calibration
line from 0.0625 to 1 μg/mL was used. α-tocopherol was quantified us-
ing  the  equation  (R2  =  0.9966).  Results  were  expressed  as  μg  α-
tocopherol equivalents/100g.

2.3.1.3. Total phenol content (TPC). Phenolic antioxidant activity was
determined  as  TPC  using  a  modified  version  of  the  Folin–Ciocalteu
method (Cedeño-Pinos et al., 2023). 0.5 g sample (US, GD or ID) and
1  mL  methanol  (Merck  KGaA,  Darmstadt,  Germany)  were  mixed,
placed  in ultrasound  for 5 min and  then centrifuged (4  °C; 4554×g;
5 min). The supernatant containing sample extract was collected and
stored at −80 °C until further analysis. 250 μL sample extract, 800 μL
Folin-Ciocalteu  reagent  and  5  mL  distilled  water  were  added  to  a
10 mL volumetric flask. After 8 min, 1.2 mL aqueous sodium carbon-
ate solution (1:5 w/v) was added to the above mixture and kept in a
water bath (20 °C; 2 h). Absorbance was measured at 760 nm using a
UV–VIS  spectrophotometer  (Genesis  180,  Madison,  WI,  USA).  Gallic
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acid  (GA)  (Merck KGaA, Darmstadt, Germany) was used as  standard
for quantification, using a calibration line (R2 = 0.9989) from 0.1 to
6  μg  GA/mL.  Results  were  expressed  as  mg  gallic  acid  equivalents
(GAE)/100 g.

2.3.1.4. Total flavonoid content (TFC). Flavonoid antioxidant activities
were determined as TFC according to (Lu et al., 2019), with some modi-
fications.  0.5  smoothie  mixed  with  2  mL  of  ethanol  (85%)  and  HCl
(0.1%). This mix was placed in ultrasound for 10 min and centrifuged
(4 °C; 4554×g; 5 min). Supernatant containing sample extract was col-
lected and stored at −80 °C until further analysis. The reaction was per-
formed  with  500  μL  sample  extract  1.5  mL  of  a  mixture  of  ethanol
(95%), 100 μL AlCl3 (10 %), 100 μL CH3CO2K and 2.8 mL distilled wa-
ter. After mixing, sample was  incubated (20 °C; 30 min  in darkness)
and  then absorbance was measured at 415 nm. TFC were quantified
from a calibration line (R2 = 0.9991) made with a standard solution of
quercetin  (Sigma  Aldrich)  at  different  concentrations  (3–80  μg/mL).
Results were expressed as mg quercetin equivalents (QE)/100 g.

2.3.1.5. 2.2-diphenyl-1  picrylhydrazyl  (DPPH). DPPH  radical  scaveng-
ing  activity  was  determined  as  described  by  (Cedeño-Pinos  et  al.,
2023). 3.5 mg DPPH reagent (Sigma-Aldrich) was dissolved in 10 mL
methanol and kept  in darkness  for 30 min. Absorbance  (517 nm) of
the DPPH solution was adjusted to 1.0 with methanol. 30 μL sample
extract (see TPC) and 970 μL DPPH solution was mixed, incubated in
darkness  for  10 min,  and  absorbance  (517 nm) was  then measured.
Trolox  (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic  acid)
(Sigma Aldrich) was used as standard for quantification, using a cali-
bration  line  (R2 = 0.9964)  from 0.05  to 0.5 mg Trolox/mL. Results
were expressed as mg Trolox equivalents  (TE)/100 g.

2.3.1.6. Ferric Reducing Antioxidant Power (FRAP). Assay FRAP capac-
ity  was  determined  as  described  by  (Cedeño-Pinos  et  al.,  2023).  To
prepare  the FRAP  reagent, 300 mM acetate buffer  (pH 3.6); 10 mM
2,4,6-tripyridyl-triazine  diluted  in  40  mM  HCl,  and  20  mM  FeCl3
6H2O were mixed in a 10:1:1 ratio (v/v/v). 40 μL sample extract (see
TPC) and 1.2 mL FRAP reagent were mixed and incubated in a water
bath  (37  °C;  2  min).  FeSO4  x  7H2O  was  used  as  standard  (Panreac,
Barcelona, Spain). Absorbance was measured at 593 nm. A calibration
line  (R2  =  0.9981)  from  0.1  to  0.7  mM  Fe2+  (FeSO4  x  7H2O)  was
used for quantification. Results were expressed as mol Fe2+ or FeSO4

equivalents/100 g.

2.3.1.7. 2.20-azino-bis-(3-ethylbenzothiazoline-6-sulfonic  acid)  (ABTS).
ABTS  radical  cation decolourisation was determined as described by
(Cedeño-Pinos et al., 2023). 10 mL aqueous solution of ABTS (Sigma
Aldrich) (7 mM) was prepared. The ABTS + radical cation was formed
by reaction of ABTS with 1 mL potassium persulfate (2.45 mM). The
mixture  was  first  kept  in  darkness  (25  °C;  16  h)  and  absorbance
(734 nm) was then adjusted to 0.7 using distilled water. 970 μL of the
ABTS  solution  was  mixed  with  30  μL  aliquot  of  sample  extract  (see
TPC) and  incubated at 37  °C  for 6 min  in darkness. Absorbance was
measured  at  734  nm.  A  calibration  line  (R2  =  0.9995)  from  0.1  to
0.6 mg Trolox/mL was used for quantification. Results were expressed
as mg TE/100 g smoothie.

2.4. Bioaccessibility of phenols and flavonoids

The percentage of bioaccessibility of TPC and TFC (mg/100g) was
calculated as described by  (Chait et al., 2020), which  represents  the
percentage of phenolic compounds released after  simulated GID that
can be absorbed into the systemic circulation. Bioaccessibility was cal-
culated using equation (2),

(Equation 2)

where: A is the total TPC and TFC content in samples after in vitro GID
and B is the total TPC and TFC content in samples before in vitro GID.

2.5. Remaining antioxidant capacity (RAC)

RAC was determined according to (Ribeiro et al., 2019b) as the per-
centage of AC available after in vitro GID. The RAC was calculated using
equation 3

(Equation 3)

where: A is the AC of digested samples and B is the AC of undigested
samples.

2.6. Statistical analysis

A randomised design was performed for the experiment. The main
treatments were formulation (2), digestion levels (3) and reconstitution
methods (2). Sample size for powdered smoothies was 12 (2 formula-
tions x 6 replicates). Sample size for reconstituted smoothies was 72 (2
formulations x 3 digestion levels x 2 reconstitution methods x 6 repli-
cates). Treatment effects on dependent variables were determined by
one-way (powdered samples) or two-way ANOVA (reconstituted sam-
ples). The Tukey's homogeneity range test was used to compare group
means  (p < 0.05). Correlation  among dependent  variables were  ex-
pressed as Pearson coefficient. Data were analysed using the Statistix 8
for Windows program (Analytical Software, Tallahassee, FL, USA).

3. Results

3.1. Physical and nutritional characterisation of powdered smoothies

The  physical  and  compositional  data  of  powdered  smoothies  are
presented in Table 1. There were (p < 0.05) some physical differences
between fruit and vegetable powders. The pH was slightly more acidic
in the fruit (5.63) than in the vegetable powder (5.91). Water activity
was very low, as is the norm with a dehydrated powder, being some-
what higher  in  the  fruit  (0.23)  than  in  the vegetable powder  (0.17).
Both powders showed a brown hue with slight chromatic differences.
Lightness was higher in the fruit (92.44) than in the vegetable powder
(89.30), while brownness (higher b* and lower a*) was higher in the
latter. Protein content was very high, due to the addition of WPC80, be-
ing similar for both powders with values of 33.8 g/100g and 33.61 g/

Table 1
Physical  and  compositional  assessment  of  fruit  and  vegetable  powdered
smoothies.

Smoothies

Fruit Vegetable

Mean Mean SEM

Physical assessment
pH 5.63 b 5.91 a 0.014
Water activity 0.23 a 0.17 b 0.002
Lightness (CIE units) 92.44 a 89.30 b 0.055
Redness (CIE units) 0.99 b 7.54 a 0.492
Yellowness (CIE units) 13.33 b 26.29 a 0.085
Proximate composition (g/100g)
Proteins 33.80 33.61 1.209
Lipids 0.08 0.10 0.008
Ashes 4.16 b 5.27 a 2.120
Moisture 4.13 3.64 0.513
Fibre 21.12 b 24.40 a 0.060
Carbohydrates 36.71 a 32.99 b 1.388

Abbreviations: CIE: Commission Internationale de l'Éclairage); SEM: Standard
Error of the Mean.
a, b Smoothie formulation effects (p < 0.05).
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100g, for fruit and vegetables respectively. By contrast,  lipid content
was  very  low  in  both  powders,  showing  percentages  of  0.08%  and
0.10% for fruit and vegetables respectively while residual moisture was
similar in both with total content of 4.13% and 3.64% for fruit and veg-
etables respectively Both ashes as total fibre contents were lower in the
fruit (4.16 and 21.12 g/100g) than in the vegetable powders (5.27 and
24.40 g/100g), while estimation of total carbohydrates (excluding fi-
bre) was higher in the fruit (36.71 g/100g) than in the vegetable pow-
der (32.99 g/100g). As for soluble sugar composition (Fig. 1), fructose
(15.27 g/100g) predominated over glucose (10.06 g/100g) and sucrose
(4.79 g/100g) in fruit powders, while glucose (12.72 g/100g) predomi-
nated over fructose (10.14 g/100g) and sucrose (8.64 g/100g) in veg-
etable powders.

3.2. Effects of in vitro GID on the antioxidant properties of reconstituted
smoothies

The effects of in vitro GID on the phenolic antioxidant activities of
the reconstituted smoothies are provided in Table 2. Interactions were
found (p < 0.001) between the effects of reconstitution and digestion
methods for all variables studied. GID increased (p < 0.05) the TPC of
smoothies, particularly when semi-skimmed milk was used. The highest
TPC  corresponded  to  the GD  samples  in  both  fruit  (40.95 mg GAE/

100g) as vegetable smoothies (44.24 mg GAE/100g) with milk, repre-
senting an increase of more than double compared to the UD samples.
Further ID led to some detriment in the TPC reached after GD. In con-
trast, most total flavonoids gradually degraded after GD and ID, espe-
cially when reconstituted with water, despite both smoothies contain-
ing over 12 mg QE/100g before digestion. Reconstitution with milk in-
creased the initial and final TFC of fruit (from 24.5 to 7.3 and 8.6 mg
QE/100g) and vegetable smoothies (from 79.1 to 6.9 and 1.1 mg QE/
100g). Therefore, using semi-skimmed milk to reconstitute smoothies
improved dietary levels of total phenols and, to a largely lesser degree,
of total flavonoids, providing certain protection against GID. GID en-
hanced bioaccessibility of  total phenols  (118–222%), while having a
detrimental effect on the bioaccessibility of total flavonoids (0.5–35%)
(Figs. 2–3).

The effects of in vitro GID on of α-tocopherol levels are shown in Fig.
4. Reconstitution with milk again increased α-tocopherol content in UD
samples from fruit (from 40 to 50 μg/100g) and vegetable smoothies
(from 120 to 165 μg/100g), meaning that semi-skimmed milk also pro-
vided  this  vitamin.  However,  a  drastic  reduction  (p  <  0.05)  in  α-
tocopherol content was observed after in vitro digestion for both types
of  smoothies,  with  concentrations  above  5  μg/100g  in  all  samples.
Bioaccessibility  of  α-tocopherol  strongly  reduced  after GD and  ID  in
both smoothies. Thus, vitamin E was extensively degraded under the in

Fig. 1. Soluble sugars content of fruit and vegetable powdered smoothies.
a,b Smoothie formulation effects (p < 0.05).

Table 2
Phenol and flavonoid total contents after in vitro digestion of fruit and vegetable reconstituted smoothies.

Fruit smoothies Vegetable smoothies

Water Milk Water Milk

Mean Mean SEM Mean Mean SEM

TPC UD 18.18 d 18.24 d 1.097 18.46 e 20.36 de 2.731
(mg GAE/100 g) GD 29.63 c 40.59 a 35.84 b 44.24 a

ID 27.55 c 33.97 b 27.34 cd 32.50 bc

TFC UD 12.47 b 24.46 a 0.758 36.64 b 79.15 a 0.521
(mg QE/100 g) GD 0.45 d 7.30 c 0.00 e 6.94 c

ID 0.00 d 8.57 c 0.00 e 1.07 d

Abbreviations: TPC: Total Phenolic Content; TFC: Total Flavonoid Content; GAE: Gallic Acid Equivalent; QE: Quercetin Equivalent; UD: Undigested; GD: Gastric di-
gestion; ID: Intestinal Digestion; SEM: Standard Error of the Mean.
a-e In vitro digestion x reconstitution effects (p < 0.05; Tukey test) for each smoothie formulation.
There was significant (p < 0.001) interaction between digestion and reconstitution effects for all variables.
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Fig. 2. Total phenol bioaccessibility after in vitro digestion of reconstituted smoothies.
Abbreviations: TPC: Total Phenolic Content; GD: Gastric digestion; ID: Intestinal digestion.
a-d In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

Fig. 3. Total flavonoid bioaccessibility after in vitro digestion of reconstituted smoothies.
Abbreviations: TFC: Total flavonoid content; GD: Gastric digestion; ID: Intestinal digestion.
a-d In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

vitro digestion conditions tested. In addition, the vitamin C content of
UD  smoothies  was  residual.  In  the  fruit  smoothie,  concentrations  of
ascorbic and dehydroascorbic acids were 1.76 and 7.02 μg/100g, re-
spectively, while their concentrations in the vegetable smoothies were
2.52 and 6.76 μg/100g, respectively. This reveals vitamin C practically
degraded during elaboration of powders, therefore, possible effects of
GID on this vitamin can be considered irrelevant and therefore, data
were not shown.

The effects of in vitro digestion on the AC of reconstituted smoothies
are provided in Table 3. Once more, interactions (p < 0.001) were ob-
served between effects of reconstitution and digestion methods for all
variables  studied.  Digestion  effects  on  AC  practically  reproduced  in
both smoothies. The UD samples showed intermediate ABTS + values
(40–50 mg TE/100 g) compared to GD (30–35 mg TE/100 g) and ID
(53–55 mg TE/100 mg). Thus, their AC decreased after GD and then re-
covered  during  ID.  In  contrast,  the  DPPH  values  of  UD  samples

(15–26 mg TE/100 g) clearly decreased after GD (<4.6 mg TE/100 g)
and after ID (<4 mg TE/100 g), indicating that most of this AC would
not be recoverable in the intestine. Similar findings were observed for
FRAP values. UD samples again showed the highest reduction of ferric
ion  (Fe3+)  in  both  fruit  (49–64  μM  Fe  2+/100  g)  and  vegetable
smoothies (55–91 μM Fe 2+/100 g). In these samples, reconstitution
with milk had a positive effect on the AC. First GD and then ID led to
gradual decreases in DPPH values until reaching less than 28 and 20 μM
Fe 2+/100 g for fruit and vegetable smoothies, respectively. Therefore,
GID had a detrimental effect on the antioxidant status of both smooth-
ies assessed as FRAP and DPPH radical scavenging activities, while in
contrasts it improved ABTS radical scavenging activities.

Results concerning the %RAC after digestion varied according to the
assay used (Figs. 5–7). The %RAC for ABTS was particularly high, being
lower in GD (61–85%) than in ID samples (84–135%), the %RAC for
DPPH  was  small  with  higher  or  lower  values  in  GD  (9–30%)  or  ID
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Fig. 4. α-Tocopherol content after in vitro digestion of fruit and vegetable reconstituted smoothies.
Abbreviations. UD: undigested; GD: Gastric digestion; ID: Intestinal digestion.
a-d In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

Table 3
Antioxidant  capacity  after  in  vitro  digestion  of  fruit  and  vegetable  reconsti-
tuted smoothies.

Fruit smoothies Vegetable smoothies

Water Milk Water Milk

Mean Mean SEM Mean Mean SEM

ABTS UD 44.56 b 43.00 b 0.754 50.46 b 40.55 c 0.672
(mg

TE/100)
GD 32.04 d 35.92 c 31.02 e 34.44 d

ID 53.1 a 54.64 a 53.1 a 54.61 a

DPPH UD 19.36 b 26.04 a 0.773 14.77 b 19.02 a 0.979
(mg

TE/100)
GD 2.56 c 1.93 c 4.56 c 3.75 cd

ID 3.96 c 3.64 c 2.25 cd 0.95 d

FRAP UD 49.45 b 63.93 a 3.818 54.80 b 91.35 a 3.128
(μM Fe

2+/100 g)
GD 45.72 b 39.26 bc 47.90 b 33.98 c

ID 22.17 d 27.66 cd 15.20 d 19.76 d

Abbreviations: ABTS: 2.2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic); DPPH:
2,2-diphenyl-1-picrylhydrazyl  radical;  FRAP:  Ferric  Reducing  Antioxidant
Power; TE: Trolox Equivalents; UD: Undigested; GD: Gastric digestion; ID: In-
testinal digestion; SEM: Standard Error of the mean.
a-e In vitro digestion x reconstitution effects (p < 0.05). for each smoothie formu-
lation.
There was significant (p < 0.001) interaction between digestion and reconsti-
tution effects for all the variables.

(5–22%)  samples  depending  on  the  smoothie,  while  the  %RAC  for
FRAP had intermediate values and was higher in GD (37–92%) than in
ID samples (22–45%). GID generally enhanced, or at least maintained
ABTS radical scavenging activity, but it also attenuated the FRAP, in
particular, the DPPH radical scavenging activities. In most cases, recon-
stitution with milk had a positive effect on the %RAC.

4. Discussion

Food SD is a popular choice due to its low operating costs and flexi-
bility  compared  to  freeze  drying;  drying  techniques  that  extend  the
shelf life of food products at room temperature by reducing water activ-
ity will negatively affect the spoilage of microorganisms and enzymes
responsible for undesirable changes in foods (Fathi & Sefidkon, 2012;
Razola-Díaz et  al., 2022). As expected,  the  two powdered  smoothies

presented low water activity and an acidic pH, due to fruits and vegeta-
bles used in their elaboration. Spoiling microorganisms and enzymes
from  fruit  and vegetables  remain  controlled  in dehydrated matrixes,
and in powdered smoothies, the time elapsed between reconstitution
and consumption is often short, thus it is not necessary to control the
microbiological quality of these products.

All powders showed a brown hue. The darker colour formation may
be because homogenization and spray drying favour oxidation of fruit
and vegetable pigments, due  to  release of  tissue components by me-
chanical treatment, heating and exposure to drying air (Movahhed &
Mohebbi, 2016; Li et al., 2023a). This  leads to browning and,  in the
case of products rich in yellow and orange pigments, like flavonoids, in-
tensifies browning, as observed. The increase of a* value in vegetable
powder denotes a redder chroma which might indicate the presence of
carrot and pumpkin, for which redness is relatively constant in drying
(Krokida et al., 2001). Other authors also observed that sugar content
could contribute to browning of carrot powder (Movahhed & Mohebbi,
2016).

In addition to sugar content, these powders are rich in proteins and
contain a large amount of fibre, especially vegetable powder. The mois-
ture  content  of  the  analysed powders was  around 4%. Tahsiri  et  al.
(2017), reported a similar moisture content (4.79 g/100g) in a barberry
milk smoothie powder also obtained by SD. This drying method basi-
cally  reduces moisture content  increasing  the  relative proportions of
other food components. In homogenised food products with high sugar
and fibre content, evaporation is modulated by water diffusion through
hygroscopic molecules, which, in SD, is facilitated by the formation of
fine drops which increase drying rate. It has been reported that shelf life
and consumer acceptance of many powders can be influenced by mois-
ture content above 5 g/100g (Goula & Adamopoulos, 2005). Proximate
composition of fruit and vegetable powders with WPC80 was similar to
those reported by Victor-Aduloju et al. (2023) who prepared powdered
smoothies  fortified  with  protein-rich  cashews  and  breadfruit.  Values
which  they obtained  for protein varied between 22.70 and 33.75 g/
100g and carbohydrates between 18.69 and 35.35 g/100g. However, in
terms of lipid content (3.00–4.50 g/100g), our results were the lowest
(0.08–0.10 g/100g). Their high level is likely due to the high lipid con-
tent of nuts, such as cashew nuts. The high fibre content of the veg-
etable and fruit smoothies analysed in this work should be noted, com-
pared  to  the  fibre  values  (0.75–1.35  g/100g)  obtained  by  Victor-
Aduloju et al. (2023). As for soluble sugars, glucose values agree with
those obtained by (Li et al., 2023b) on Chinese citrus fruit smoothies
dried by SD, ranging from 11.73 to 15.52 g/100g. Nevertheless, fruc-
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Fig. 5. Remaining antioxidant capacity for ABTS after in vitro digestion of fruit and vegetable reconstituted smoothies.
Abbreviations: RAC: Remaining antioxidant capacity; ABTS: 2.2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic); GD: Gastric digestion; ID: Intestinal digestion.
a-c In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

Fig. 6. Remaining antioxidant capacity for DPPH after in vitro digestion of fruit and vegetable reconstituted smoothies.
Abbreviations: RAC: Remaining antioxidant capacity; DPPH: 2,2-diphenyl-1-picrylhydrazyl radical; GD: Gastric digestion; ID: Intestinal digestion.
a-c In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

tose and sucrose values were lower than those obtained in this work, su-
crose having the lowest content of soluble sugars. Li et al., 2023b ob-
served that SD fruit powder had the highest mineral elements and solu-
ble sugar content.

Smoothies can lose thermolabile and oxidizable nutrients, including
vitamins and/or antioxidants, during processing. The vitamin C con-
tent of the SD smoothies was notably lower than those produced via
freeze drying and hot air drying (Li et al., 2023a), since vitamin C is
very thermolabile and easily degraded by food processing (Razola-Díaz
et al., 2022). This was confirmed by the degradation of vitamin C which
occurred in SD smoothies from this study. Patras et al. (2009), analysed
levels of ascorbic acid in unprocessed and thermally processed carrot
purees,  observing  a  46%  reduction  following  treatment.  Our  results
concur with those by Hurtado et al. (2015, 2019), in fruit and vegetable
fresh smoothies. These authors compared vitamin C retention in ther-
mally and high-pressure treated smoothies, observing that most ascor-
bic acid degraded to dehydroascorbic acid. Vitamin C total content re-
ported  in  these  studies  for  fruit  and vegetable  smoothies  ranged be-
tween 35-40 and 2–3 mg/100 mL, respectively. Vitamin C loss is con-

sidered a nutritional handicap  in powdered  smoothies,  owing  to  the
fact ascorbic and dehydroascorbic acids are antioxidants capable of re-
ducing cellular oxidative stress, thus both forms are bioaccessible and
functional in the organism (Gordon et al., 2020).

In  vitro GID  is  a valuable  tool  in understanding  the behaviour of
food components during human digestion. Knowledge of the physico-
chemical  changes  which  take  place  in  foods  during  the  digestion
process would be useful for formulating functional foods that benefit
consumer health (Lucas-González et al., 2018). Due to their formula-
tion, based on fruits, vegetables and WPC80, the tested smoothies were
rich  in  phenolic  antioxidants,  including  flavonoids.  Hurtado  et  al.
(2015, 2019), reported that pasteurised fruit smoothies contain more
phenols (40 mg GAE/100 mL) and flavonoids (7 mg QE/100 mL) than
vegetable smoothies (11 mg GAE/100 mL and 1 mg QE/100 mL). In
the present study, both reconstituted smoothies with WPC80 already
achieved lower values for the above-mentioned antioxidants before di-
gestion. Moreover, these smoothies with WPC80 did not result in a rele-
vant dietary source of vitamin E, despite semi-skimmed milk increasing
its content. As seen, both smoothies contained α-tocopherol and diges-
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Fig. 7. Remaining antioxidant capacity for FRAP after in vitro digestion of fruit and vegetable reconstituted smoothies.
Abbreviations: RAC: Remaining antioxidant capacity; FRAP: Ferric Reducing Antioxidant Power; GD: Gastric digestion; ID: Intestinal digestion.
a-c In vitro digestion x reconstitution effects (p < 0.05) for each smoothie formulation.

tive preparations degraded it. The absence of vitamin E in the digested
samples reveals this vitamin is prone to degrade under the action of di-
gestive fluids. Minimal lipid oxidation during GID might also have oc-
curred,  affecting  vitamin  E  bioaccessibility.  Alberdi-Cedeño  et  al.
(2020), observed that antioxidant phenolic compounds such as dodecyl
gallate  and  hydroxytyrosol  acetate  could  reduce  oxidation  of  toco-
pherol during gastrointestinal in vitro digestion of olive oil. Rocha Tor-
res et al. (2022), analysed the various factors which can affect bioacces-
sibility of vitamin E, one being in vitro digestion conditions. Rocha Tor-
res et al. (2022), confirmed that methodological conditions used in sim-
ulation of GID, such as the addition of pancreatic lipase, concentration
of bile extract and variations in gastric pH, are determinants in in vitro
bioaccessibility  of  vitamin  E.  Another  factor  involved  could  be  the
physical-chemical interactions with polysaccharides of the cell walls of
fruits  and vegetables,  since  it  has  been  shown  these  can modify  the
structure of gastrointestinal fluids, forming hydrogels which inhibit the
action  of  lipase  and  hinder  absorption  of  this  vitamin  (Tan  &
Mcclements, 2021).

Most polyphenols  in  food are  in  the  form of esters, glycosides or
polymers that cannot be absorbed in their native form; only aglycones
and some glycosides can be absorbed in the small intestine (Manach et
al., 2005). These substances must be hydrolysed by intestinal enzymes,
such  as  a  small  intestinal  brush  border  membrane  glucosidase  that
catalyses  the  extracellular  hydrolysis  of  certain  glycosides.  Some
polyphenols with special structures cannot be absorbed until they reach
the colon (H. Zhang et al., 2014). It has been observed that after in vitro
digestion,  the  association  between  whey  protein-polyphenol  apple
complexes can be partially broken by enzymatic hydrolysis, leading to
an  increase  in  polyphenol  content.  Studies  have  suggested  that
polyphenols can interact with globular proteins by binding the trypto-
phan  residues of proteins,  thereby  improving  the bioavailability and
functionality of polyphenols (Li et al., 2022). Our results show that gas-
tric digestion probably favoured the release of phenolic compounds in
the smoothies, but not flavonoids, most of which came from the semi-
skimmed milk. These results coincide with those of López de Dicastillo
et al. (2019), who studied the bioaccessibility of açai fruit polyphenols,
and with Rodríguez-Roque et al. (2014), who analysed a soy beverage
and justified this behaviour as perhaps being due to the acid pH value
of the stomach which plays an important role. Other factors such as in-

teractions with bile  sales also decrease  the content of phenolic com-
pounds (Viuda-Martos et al., 2018). Similarly, Luo et al. (2022) studied
different  varieties  of  Kadsura  coccinea  fruit,  and  also  stated  that  the
highest  release  of  polyphenols  occurred  during  gastric  digestion.  In
contrast,  during  in  vitro  intestinal  digestion,  they  observed  that
polyphenols were unstable due to small molecules formed by hydrolysis
during digestion and degraded, likely because of the higher pH of the
intestine (Soriano Sancho et al., 2015). During the gastric stage, some
changes could have occurred in the phenolic compounds, such as modi-
fication of the chemical structure, reduction of their solubility due to
pH and/or interaction with other compounds like iron, fibre, proteins
or other minerals, thus producing a loss of active compounds (Gullon et
al., 2015). Previous studies have shown that polyphenols exist in a free
and complex state, especially with pectin components that form nanos-
tructures. It has been described that several factors can affect the con-
tent and bioaccessibility of phenolic compounds upon in vitro digestion,
including inhibition of digestive enzymes by polyphenols, oxidation of
these  compounds  in  an  alkaline  environment  to  quinones,  changing
their structural and biological properties, or oxidation and polymeriza-
tion to chalcones, which are not bioaccessible (Simonetti et al., 2021).

Several studies observed that flavonoid content of vegetable sam-
ples lead to a significant reduction following the digestion process, po-
tentially attributed to fluctuations in pH levels during the in vitro diges-
tion, known to induce a decrease in TFC (Lin et al., 2014; Zhao et al.,
2024). Similarly to Ydjedd et al. (2017), all digested fractions presented
low total contents for flavonoids, thus showing low bioaccessibility in
studied smoothies.

The AC  is  largely  conditional  on  the  chemical  properties  of  food
compounds and nature of the radical used. Regarding the disposition of
the phenolic hydrogens, the AC of phenolic compounds depends on a
number of OH-groups and their position. Such as, OH-groups on 3′-, 4′-,
5′- position of B-ring of  flavonoids  increase  the AC of compounds  in
contrast to phenolics with one hydroxy group (Kopjar et al., 2015). The
resulting AC of smoothies also depends on interactions among their an-
tioxidants and other components involved in redox reactions, where di-
gestive fluids contribute to chemical processes. ABTS, DPPH and FRAP
are widely contrasted AC tests used in food samples containing phenolic
antioxidants, though the information provided by each assay can vary.
The ABTS test is widely applied to test food and natural water-soluble
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phenolics. This method monitors the decay of the radical-cation ABTS
produced by oxidation of ABTS caused by the addition of a phenolic-
containing food. The ABTS˙+ has low selectivity in reactions with H-
atom donors since it reacts with any hydroxylated aromatics regardless
of their real antioxidant potential. The DPPH test is based on the capa-
bility of stable free radical 2,2-diphenyl-1-picrylhydrazyl to react with
H-donors including phenolics. As DPPH shows a very intensive absorp-
tion in the visible region,  it can be easily determined by the UV–Vis
spectroscopy,  though ESR determination  is  also  acceptable. DPPH  is
likely more selective than ABTS+ in reaction with H-donors. The FRAP
assay is based on ferric–to–ferrous reduction in the presence of a Fe(II)-
stabilizing ligand such as tripyridyltriazine (TPTZ). The coloured com-
plex  is  formed  at  an  acidic  pH.  Moreover,  antioxidants  detected  by
FRAP are limited to water-soluble compounds.

In the present study, higher ABTS radical scavenging activity in the
intestinal phase compared to the gastric phase was noted. Similar re-
sults were observed by Tagliazucchi et al. (2010), who analysed grape
extracts rich in phenolic compounds. Some factors involved could be
stability  under  gastrointestinal  conditions  and  release  from  the  food
matrix  (Pérez-Vicente  et  al.,  2002).  Fibre  can  also  retain  a  greater
amount of antioxidant compounds as concluded by Yang et al. (2022),
who like our study also used pumpkin in preparation of smoothies (Sui
et al., 2014). concluded that the increase in the AC was directly propor-
tional to that in pH. It must be stressed that though digested extracts
have demonstrated relevant scavenger capacity against ABTS, the pres-
ence of other non-phenolic compounds,  such as amino acids derived
from  the  hydrolysis  of  proteins,  may  interfere  with  the  antioxidant
(Soriano Sancho et al., 2015).

In contrast to ABTS, during in vitro GID, DPPH radical scavenging
activity was largely reduced (>80%) in smoothies. Similar to results
obtained by Kashyap et al.  (2022), who analysed cherry pomace ex-
tracts, and (Ribeiro et al., 2019b) who studied juçara smoothies. In con-
trast (Correa-Betanzo et al., 2014), observed DPPH scavenging activity
did not change during simulated in vitro gastric digestion but was signif-
icantly reduced (<50%) during in vitro intestinal digestion of wild blue-
berry extracts. This could be due to the fact phenolic compounds can
undergo structural changes during the gastrointestinal tract (Sinela et
al., 2017). FRAP ferric ion reduction capacity also decreased after in-
testinal  digestion,  in  agreement  with  (Kashyap  et  al.,  2022;  Lucas-
González et al., 2018). This decrease in AC might also be attributed to
the action of digestive enzymes and bile salts in the food matrix, result-
ing in the release of phenolic compounds bound to the digestive fluid
(Zhang et al., 2017). Lucas-González et al. (2018), suggest that total di-
etary fibre content and nature of the raw material determine release of
polyphenolic compounds from the matrix. In all likelihood, because the
FRAP method is developed at acidic pH to promote electron transfer
(Jin et al., 2016), AC in the gastric phase was better than in the intesti-
nal phase.

Since measured AC of smoothies varied with the assay used, correla-
tion coefficients between AC and total phenol/flavonoid content were
calculated to explain the role of phenols and flavonoids in the antioxi-
dant  properties  of  smoothies.  The  TFC  significantly  correlated
(p < 0.05) with the radical DPPH (r = 0.621) and FRAP (r = 0.857),
indicating that flavonoids could contribute to scavenging of these radi-
cals. Nevertheless, the inverse correlation coefficient of TPC with DPPH
was observed (r = −0.722). These results mean that the antioxidant be-
haviour of the digested smoothies is variable, depending on the antioxi-
dant radical tested, and it would be interesting to further study specific
bioactive compounds and a wide range of antioxidant assays in the near
future.

Reconstitution of smoothies with semi-skimmed milk improved the
bioaccessibility  of  α-tocopherol  and  phenolic  compounds,  including
flavonoids. In fact, Hayes et al. (2001), noted that the presence of milk
increased vitamin E absorption. On the other hand, Rodríguez-Roque et
al. (2015) concluded that the release of phenolic compounds after GID

was improved in milk and fruit juice with milk, but not in fruit juice
alone. Similarly, Stinco et al. (2022), reached the same conclusion in a
mandarin beverage and milk.

The bioaccessibility and stability of phenolic compounds in the pres-
ence of the milk matrix could be explained by the interaction of these
compounds with milk proteins (Helal et al., 2022) generally due to non-
covalent hydrophobic bonds. It is mainly phenolic compounds with a
higher number of hydroxyl groups which interact with proteins. This
suggests that protein-polyphenol complexes are formed by multiple in-
teractions  between  amino  acid  side  chains  and  aromatic  rings  of
polyphenols,  indicating  that  the association  is mainly a  surface phe-
nomenon. These interactions may sometimes be complemented by hy-
drogen bonds, which play an important role in reinforcing and stabiliz-
ing the complexes. The protective effect of dairy products with phenolic
compounds during in vitro digestion may be due to binding to caseins
that prevent the interaction of phenolic compounds with digestive en-
zymes, and/or which may protect these compounds from oxidation re-
actions. Subsequently, hydrolysis of the milk protein during digestion
might favour the release of the bound phenolic compounds, which im-
proves their absorption and bioaccessibility (Helal et al., 2022; Lang et
al., 2021; Zhang et al., 2021). A further explanation could be the slower
digestion rate of β-lactoglobulin, which may offer greater protection to
polyphenols. The reason could be because of greater encapsulation of
polyphenols in the protein structure, affording protection during diges-
tion.  (van  de  Langerijt  et  al.,  2024).  On  the  other  hand,  flavonoid-
protein covalent bonding is mainly explained by the reaction between
amine groups and quinones. In fact, interactions of milk proteins with
flavonoids have been shown to give flavonoids increased stability, pos-
sibly because of the entrapment of the polyphenolic molecules and their
protection against oxidation reactions (Oliveira et al., 2018).

Several studies have reported some discrepancy among bioavailabil-
ity data determined in vitro and in vivo for different food antioxidants
(Liang et al., 2021). As mentioned, the static model used to assess  in
vitro GID has some limitations such as the fact this model only measures
endpoints and not kinetics; enzyme activity in each digestive phase re-
mains constant regardless of food matrix. The intestinal phase is treated
as a single phase and not as the sequential duodenal, jejunal and ileal
phases, which have different dilutions, mineral content, pH, enzyme ac-
tivities and microbial content. Although the  in vitro models are com-
monly adopted to assess different compound bioavailability because of
low cost and easy control, more research is needed to determine inter-
actions  which  cause  binding  between  polyphenols  and  proteins  and
whether bioavailability of compounds will increase when bound to pro-
teins in cell model and/or clinical study. Regardless, in vitro GID tests,
despite limitations, have proven a suitable tool in assessing antioxidant
properties in powdered smoothies.

5. Conclusion

Fruit and vegetable powdered smoothies reinforced with whey milk
protein show high nutritional values and considerable antioxidant ac-
tivity as a health-enhancing fortified food. In addition, due to their high
protein and fibre content, they can be considered a healthy alternative
food and labelled as a source of fibre (Regulation (EC) No 1924/2006).
The knowledge achieved in this manuscript will contribute to the devel-
opment of new high-value products for valorisation of food waste such
as surplus fruits and vegetables. These results are of great interest to the
food industry and can contribute to addressing food waste and increase
circularity in the food industry as well as achieving the SDG goal 2 (zero
hunger).

The antioxidant properties of these powders would be related with
the retention of phenol compounds after drying. The reconstitution of
these  powders  with  semi-skimmed  milk  instead  of  water  increases
flavonoids and tocopherol contents. In vitro GID may improve bioacces-
sibility of total phenols in detriment to flavonoids and tocopherol. As a
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result, scavenging radical activities may improve. Digested smoothies
retained good antioxidant values and might reinforce body antioxidant
response. Digestive simulations provide valuable information on poten-
tial bioaccessibility beyond knowing antioxidant retention levels. Fur-
ther nutritional studies will be necessary to establish whether digestion
effects observed in vitro are also reproduced when these types of pow-
dered smoothies are consumed.

Uncited references

FAO, 2003; FAO, 2013; Rocha Torres et al., 2022; Rodríguez-Roque
et al., 2014; Victor-Aduloju et al., 2023., Li et al., 2023a, Li et al., 2023b

CRediT authorship contribution statement

Antonia M. Jiménez-Monreal: Writing – original draft, Methodol-
ogy. Cristina Cedeño-Pinos:  Writing  –  original  draft,  Methodology,
Formal analysis. Sancho Bañón: Writing – original draft, Validation,
Funding  acquisition,  Conceptualization.  Israel  Muñoz:  Supervision,
Funding  acquisition,  Conceptualization. Maria  Dolors  Guardia:  Su-
pervision, Funding acquisition. Nisrine Tahori: Methodology, Investi-
gation,  Formal  analysis.  Magdalena  Martínez-Tomé:  Supervision,
Funding acquisition, Formal analysis.

Funding sources

This work was supported by the Ministerio de Ciencia, Innovación y
Universidades  and  FEDER,  Spain  under  the  Project  PID  2021-
125533OR-C42.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to  influ-
ence the work reported in this paper.

Acknowledgement

Spanish Ministry of Health and Consumption Affairs (Projects 05/
1276,  08/1259,  11/01791,  14/00636,  Red  Predimed-RETIC  RD06/
0045/1004, and CIBEROBN CB12/03/30038).

Data availability

No data was used for the research described in the article.

References

Alberdi-Cedeño, ​J​., Ibargoitia, ​M​.​L​., & Guillén, ​M​.​D​. (2020). Study of the in vitro
digestion of olive oil enriched or not with antioxidant phenolic compounds.
Relationships between bioaccessibility of main components of different oils and their
composition. Antioxidants, 9(6), 543. https://doi.org/10.3390/antiox9060543.

Bäuerle, ​L​., & Kühn, ​S​. (2022). Development of a protein supplemented fruit smoothie
using pea protein isolate as a plant-based protein alternative. Future Foods, 5, 100145.
https://doi.org/10.1016/j.fufo.2022.100145.

Brodkorb, ​A​., Egger, ​L​., Alminger, ​M​., Alvito, ​P​., Assunção, ​R​., Ballance, ​S​., … Recio, ​I​.
(2019). INFOGEST static in vitro simulation of gastrointestinal food digestion. Nature
Protocols, 14(4), 991–1014. https://doi.org/10.1038/s41596-018-0119-1.

Buniowska, ​M​., Arrigoni, ​E​., Znamirowska, ​A​., Blesa, ​J​., Frígola, ​A​., & Esteve, ​M​.​J​.
(2019). Liberation and micellarization of carotenoids from different smoothies after
thermal and ultrasound treatments. Foods, 8, 492. https://doi.org/10.3390/
foods8100492.

Cano-Lamadrid, ​M​., Hernández, ​F​., Nowicka, ​P​., Carbonell-Barrachina, ​A​.​A​., &
Wojdyło, ​A​. (2018). Formulation and storage effects on pomegranate smoothie
phenolic composition, antioxidant capacity and color. Lwt, 96(April), 322–328.
https://doi.org/10.1016/j.lwt.2018.05.047.

Caponio, ​G​.​R​., Noviello, ​M​., Calabrese, ​F​.​M​., Gambacorta, ​G​., Giannelli, ​G​., & De
Angelis, ​M​. (2022). Effects of grape pomace polyphenols and in vitro gastrointestinal
digestion on antimicrobial activity: Recovery of bioactive compounds. Antioxidants,
11(3). https://doi.org/10.3390/antiox11030567.

Cedeño-Pinos, ​C​., Jiménez-Monreal, ​A​.​M​., Quílez, ​M​., & Bañón, ​S​. (2023). Polyphenol

extracts from sage (Salvia lavandulifolia vahl) by-products as natural antioxidants for
pasteurised chilled yoghurt sauce. Antioxidants, 12, 364. https://doi.org/10.3390/
ANTIOX12020364.

Chait, ​Y​.​A​., Gunenc, ​A​., Bendali, ​F​., & Hosseinian, ​F​. (2020). Simulated gastrointestinal
digestion and in vitro colonic fermentation of carob polyphenols: Bioaccessibility and
bioactivity. Lwt, 117, 108623. https://doi.org/10.1016/j.lwt.2019.108623.

Correa-Betanzo, ​J​., Allen-Vercoe, ​E​., McDonald, ​J​., Schroeter, ​K​., Corredig, ​M​., &
Paliyath, ​G​. (2014). Stability and biological activity of wild blueberry (Vaccinium
angustifolium) polyphenols during simulated in vitro gastrointestinal digestion. Food
Chemistry, 165, 522–531. https://doi.org/10.1016/j.foodchem.2014.05.135.

Dantas, ​D​., Pasquali, ​M​.​A​., Cavalcanti-Mata, ​M​., Duarte, ​M​.​E​., & Lisboa, ​H​.​M​. (2018).
Influence of spray drying conditions on the properties of avocado powder drink. Food
Chemistry, 266(June), 284–291. https://doi.org/10.1016/j.foodchem.2018.06.016.

Dilrukshi, ​S​.​H​.​B​., & Senarath, ​H​.​P​.​S​. (2021). Development and quality evaluation of
freeze-dried instant green smoothie powder. International Journal of Food Science,
2021. https://doi.org/10.1155/2021/6634764.

FAO. (2003). Food energy-methods of analysis and conversion factors. The Economic
Record, 77.

FAO. (2013). Food wastage footprint. FAO.
Fathi, ​E​., & Sefidkon, ​F​. (2012). Influence of drying and extraction methods on yield and

chemical composition of the essential oil of Eucalyptus sargentii. Journal of
Agricultural Science and Technology A, 14(14), 1035–1042. 1035e1042.

Fazaeli, ​M​., Emam-Djomeh, ​Z​., Kalbasi Ashtari, ​A​., & Omid, ​M​. (2012). Effect of spray
drying conditions and feed composition on the physical properties of black mulberry
juice powder. Food and Bioproducts Processing, 90(4), 667–675. https://doi.org/
10.1016/j.fbp.2012.04.006.

Gérard, ​V​., Ay, ​E​., Morlet-Savary, ​F​., Graff, ​B​., Galopin, ​C​., Ogren, ​T​., … Lalevée, ​J​.
(2019). Thermal and photochemical stability of anthocyanins from black carrot,
grape juice, and purple sweet potato in model beverages in the presence of ascorbic
acid. Journal of Agricultural and Food Chemistry, 67(19), 5647–5660. https://doi.org/
10.1021/acs.jafc.9b01672.

Gordon, ​D​.​S​., Rudinsky, ​A​.​J​., Guillaumin, ​J​., Parker, ​V​.​J​., & Creighton, ​K​.​J​. (2020).
Vitamin C in health and disease: A companion animal focus. Topics in Companion
Animal Medicine, 39, 100432. https://doi.org/10.1016/j.tcam.2020.100432.

Goula, ​A​.​M​., & Adamopoulos, ​K​.​G​. (2005). Spray drying of tomato pulp in dehumidified
air: II. The effect on powder properties. Journal of Food Engineering, 66(1), 35–42.
https://doi.org/10.1016/j.jfoodeng.2004.02.031.

Gullon, ​B​., Pintado, ​M​.​E​., Barber, ​X​., Fernández-López, ​J​., Pérez-Álvarez, ​J​.​A​., & Viuda-
Martos, ​M​. (2015). Bioaccessibility, changes in the antioxidant potential and colonic
fermentation of date pits and apple bagasse flours obtained from co-products during
simulated in vitro gastrointestinal digestion. Food Research International, 78, 169–176.
https://doi.org/10.1016/j.foodres.2015.10.021.

Hayes, ​K​.​C​., Pronczuk, ​A​., & Perlman, ​D​. (2001). Vitamin E in fortified cow milk
uniquely enriches human plasma lipoproteins. American Journal of Clinical Nutrition,
74(2), 211–218. https://doi.org/10.1093/ajcn/74.2.211.

Helal, ​A​., Cattivelli, ​A​., Conte, ​A​., & Tagliazucchi, ​D​. (2022). In vitro bioaccessibility and
antioxidant activity of phenolic compounds in coffee-fortified yogurt. Molecules, 27,
6843. https://doi.org/10.3390/molecules27206843.

Hurtado, ​A​., Dolors Guàrdia, ​M​., Picouet, ​P​., Jofré, ​A​., Bañón, ​S​., & Ros, ​J​.​M​. (2019).
Shelf-life extension of multi-vegetables smoothies by high-pressure processing
compared with thermal treatment. Part I: Microbial and enzyme inhibition,
antioxidant status, and physical stability. Journal of Food Processing and Preservation,
43(10), 1–10. https://doi.org/10.1111/jfpp.14139.

Hurtado, ​A​., Picouet, ​P​., Jofré, ​A​., Guàrdia, ​M​.​D​., Ros, ​J​.​M​., & Bañón, ​S​. (2015).
Application of high pressure processing for obtaining “fresh-like” fruit smoothies.
Food and Bioprocess Technology, 8(12), 2470–2482. https://doi.org/10.1007/s11947-
015-1598-5.

Ivanišová, ​E​., Frančáková, ​H​., Ritschlová, ​P​., Dráb, ​Å​., Solgajová, ​M​., & Tokár, ​M​.
(2015). Biological activity of apple juice enriched by herbal extracts. Journal of
Microbiology, Biotechnology and Food Sciences, 4(special issue 3), 69–73. https://
doi.org/10.15414/jmbfs.2015.4.special3.69-73. Food Sciences).

Jin, ​S​.​K​., Choi, ​J​.​S​., Lee, ​S​.​Y​.​J​., Lee, ​S​.​Y​.​J​., & Hur, ​S​.​J​. (2016). Effect of thyme and
rosemary on the quality characteristics, shelf-life, and residual nitrite content of
sausages during cold storage. Korean Journal for Food Science of Animal Resources, 36
(5), 656–664. https://doi.org/10.5851/kosfa.2016.36.5.656.

Kashyap, ​P​., Riar, ​C​.​S​., & Jindal, ​N​. (2022). Effect of extraction methods and simulated
in vitro gastrointestinal digestion on phenolic compound profile, bio-accessibility, and
antioxidant activity of Meghalayan cherry (Prunus nepalensis) pomace extracts. Lwt,
153, 112570. https://doi.org/10.1016/j.lwt.2021.112570.

Kopjar, ​M​., Tadić, ​M​., & Piližota, ​V​. (2015). Phenol content and antioxidant activity of
green, yellow and black tea leaves. Chemical and Biological Technologies in Agriculture,
2(1), 1–6. https://doi.org/10.1186/s40538-014-0028-7.

Kravets, ​M​., García-Alonso, ​F​.​J​., Abea, ​A​., Guàrdia, ​M​.​D​., Muñoz, ​I​., & Bañón, ​S​.
(2024). Influence of pasteurisation (conventional vs. Radiofrequency) and chill
storage on retention of ascorbic acid, tocopherol and carotenoids in salmorejo. Foods,
13(2), 349. https://doi.org/10.3390/foods13020349.

Krokida, ​M​.​K​., Maroulis, ​Z​.​B​., & Saravacos, ​G​.​D​. (2001). The effect of the method of
drying on the colour of dehydrated products. International Journal of Food Science and
Technology, 36(1), 53–59. https://doi.org/10.1046/j.1365-2621.2001.00426.x.

Lang, ​Y​., Li, ​B​., Gong, ​E​., Shu, ​C​., Si, ​X​., Gao, ​N​., … Meng, ​X​. (2021). Effects of α-casein
and β-casein on the stability, antioxidant activity and bioaccessibility of blueberry
anthocyanins with an in vitro simulated digestion. Food Chemistry, 334(March 2020).
https://doi.org/10.1016/j.foodchem.2020.127526.

Li, ​S​., Mao, ​X​., & Zhou, ​Z​. (2023a). Comparative analysis of the impact of three drying
methods on the properties of Citrus reticulata blanco cv. Dahongpao powder and solid
drinks. Foods, 12, 2514.

11

https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.3390/antiox9060543
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1016/j.fufo.2022.100145
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.1038/s41596-018-0119-1
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.3390/foods8100492
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.1016/j.lwt.2018.05.047
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/antiox11030567
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.3390/ANTIOX12020364
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.lwt.2019.108623
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2014.05.135
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1016/j.foodchem.2018.06.016
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
https://doi.org/10.1155/2021/6634764
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref14
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref15
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref12
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1016/j.fbp.2012.04.006
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1021/acs.jafc.9b01672
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.tcam.2020.100432
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.jfoodeng.2004.02.031
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1016/j.foodres.2015.10.021
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.1093/ajcn/74.2.211
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.3390/molecules27206843
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1111/jfpp.14139
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.1007/s11947-015-1598-5
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.15414/jmbfs.2015.4.special3.69-73
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.5851/kosfa.2016.36.5.656
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1016/j.lwt.2021.112570
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.1186/s40538-014-0028-7
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.3390/foods13020349
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1046/j.1365-2621.2001.00426.x
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
https://doi.org/10.1016/j.foodchem.2020.127526
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref32


CO
RR

EC
TE

D 
PR

OOF

A.M. Jiménez-Monreal et al. LWT - Food Science and Technology xxx (xxxx) 117301

Li, ​D​., Yang, ​Y​., Yang, ​X​., Wang, ​Z​., Yao, ​X​., & Guo, ​Y​. (2022). Enhanced bioavailability
and anti-hyperglycemic activity of young apple polyphenols by complexation with
whey protein isolates. Journal of Food Science, 87, 1257–1267.

Li, ​Y​., He, ​Z​., Zou, ​P​., Ning, ​Y​., & Zhu, ​X​. (2023b). Determination of seventeen sugars
and sugar alcohols in fruit juice samples using hydrophilic interaction liquid
chromatography-tandem mass spectrometry combining response surface
methodology design. Microchemical Journal, 193, 109136. https://doi.org/10.1016/
j.microc.2023.109136.

Liang, ​N​., Li, ​Y​.-​M​., He, ​Z​., Hao, ​W​., Z, ​Y​., Liu, ​J​., … Chen, ​Z​.-​Y​. (2021). Rutin and
quercetin decrease cholesterol in HepG2 cells but not plasma cholesterol in hamsters
by oral administration. Molecules, 26, 3766. https://doi.org/10.3390/
molecules26123766.

Lin, ​S​., Zhu, ​Q​., Wen, ​L​., Yang, ​B​., Jiang, ​G​., Gao, ​H​., … Jiang, ​Y​. (2014). Production of
quercetin, kaempferol and their glycosidic derivatives from the aqueous-organic
extracted residue of litchi pericarp with Aspergillus awamori. Food Chemistry, 145,
220–227. https://doi.org/10.1016/j.foodchem.2013.08.048.

López de Dicastillo, ​C​., Piña, ​C​., Garrido, ​L​., Arancibia, ​C​., & Galotto, ​M​.​J​. (2019).
Enhancing thermal stability and bioaccesibility of açaí fruit polyphenols through
electrohydrodynamic encapsulation into zein electrosprayed particles. Antioxidants,
8, 464. https://doi.org/10.3390/antiox8100464.

Lu, ​L​., Xue, ​Y​., & Wang (2019). Stability of flavonoid, carotenoid, soluble sugar and
vitamin C in ‘cara cara’ juice during storage. Foods, 8(9), 417. https://doi.org/
10.3390/foods8090417.

Lucas-González, ​R​., Viuda-Martos, ​M​., Pérez Álvarez, ​J​.​A​., & Fernández-López, ​J​.
(2018). Changes in bioaccessibility, polyphenol profile and antioxidant potential of
flours obtained from persimmon fruit (Diospyros kaki) co-products during in vitro
gastrointestinal digestion. Food Chemistry, 256, 252–258. https://doi.org/10.1016/
j.foodchem.2018.02.128.

Luo, ​X​., Tian, ​M​., Cheng, ​Y​., Ji, ​C​., Hu, ​S​., Liu, ​H​., … Ren, ​J​. (2022). Effects of
simulated in vitro gastrointestinal digestion on antioxidant activities and potential
bioaccessibility of phenolic compounds from K. coccinea fruits. Frontiers in Nutrition,
9, 1–12. https://doi.org/10.3389/fnut.2022.1024651.

Manach, ​C​., Mazur, ​A​., & Scalbert, ​A​. (2005). Polyphenols and prevention of
cardiovascular diseases. Current Opinion in Lipidology, 16(1), 77–84. https://doi.org/
10.1097/00041433-200502000-00013.

Minekus, ​M​., Alminger, ​M​., Alvito, ​P​., Ballance, ​S​., Bohn, ​T​., Bourlieu, ​C​., … Brodkorb,
​A​. (2014). A standardised static in vitro digestion method suitable for food-an
international consensus. Food & Function, 5(6), 1113–1124. https://doi.org/10.1039/
c3fo60702j.

Movahhed, ​M​., & Mohebbi, ​M​. (2016). Spray drying and process optimization of carrot-
celery juice. Journal of Food Processing and Preservation, 40(2), 212–225. https://
doi.org/10.1111/jfpp.12598.

Neelissen, ​J​., Leanderson, ​P​., Jonasson, ​L​., & Chung, ​R​.​W​.​S​. (2023). The effects of dairy
and plant-based liquid components on lutein liberation in spinach smoothies.
Nutrients, 15(3), 1–15. https://doi.org/10.3390/nu15030779.

Nur Dirim, ​S​., & Çaliçkan, ​G​.​§​a​h (2012). Determination of the effect of freeze drying
process on the production of pumpkin (cucúrbita moschatä) puree powder and the
powder properties. Research Arastirma, 37(4), 203–210.

Oliveira, ​A​., Amaro, ​L​., & Pintado, ​M​. (2018). Impact of food matrix components on
nutritional and functional properties of fruit-based products. Current Opinion in Food
Science, 22, 153–159.

Patras, ​A​., Brunton, ​N​., Da Pieve, ​S​., Butler, ​F​., & Downey, ​G​. (2009). Effect of thermal
and high pressure processing on antioxidant activity and instrumental colour of
tomato and carrot purées. Innovative Food Science and Emerging Technologies, 10(1),
16–22. https://doi.org/10.1016/j.ifset.2008.09.008.

Pérez-Vicente, ​A​., Gil-Izquierdo, ​A​., & García-Viguera, ​C​. (2002). In vitro gastrointestinal
digestion study of pomegranate juice phenolic compounds, anthocyanins, and
vitamin C. Journal of Agricultural and Food Chemistry, 50(8), 2308–2312. https://
doi.org/10.1021/jf0113833.

Picouet, ​P​.​A​., Hurtado, ​A​., Jofré, ​A​., Bañon, ​S​., Ros, ​J​.​M​., & Guàrdia, ​M​.​D​. (2016).
Effects of thermal and high-pressure treatments on the microbiological, nutritional
and sensory quality of a multi-fruit smoothie. Food and Bioprocess Technology, 9(7),
1219–1232. https://doi.org/10.1007/s11947-016-1705-2.

Porter, ​S​.​D​., Reay, ​D​.​S​., Bomberg, ​E​., & Higgins, ​P​. (2018). Avoidable food losses and
associated production-phase greenhouse gas emissions arising from application of
cosmetic standards to fresh fruit and vegetables in Europe and the UK. Journal of
Cleaner Production, 201, 869–878. https://doi.org/10.1016/j.jclepro.2018.08.079.

Prosky, ​L​., Asp, ​N​.-​G​., Furda, ​I​., Jonathan, ​W​.​D​., & Thomas F Schweizer, ​B​.​F​.​H​. (1984).
Determination of total dietary fiber in foods, food products, and total diets:
Interlaboratory study. Journal of the Association of Official Analytical Chemists, 67(6),
1044–1052. https://doi.org/10.1093/jaoac/67.6.1044.

Qadri, ​T​., Naik, ​H​.​R​., Hussain, ​S​.​Z​., Bhat, ​T​.​A​., Naseer, ​B​., Zargar, ​I​., & Beigh, ​M​.​A​.
(2023). Impact of spray drying conditions on the reconstitution, efficiency and flow
properties of spray dried apple powder-optimization, sensorial and rheological
assessment. Heliyon, 9(8), 24058440. https://doi.org/10.1016/
j.heliyon.2023.e18527.

Qalbi, ​N​., Mahendradatta, ​M​., & Zainal (2023). Enrichment of folic acid and iron in
mango (Mangifera indica L.) smoothie with the addition of liquid and powder type of
spinach (Amaranthus tricolor L.) leaf as a fulfill of stunting nutrition. AIP Conference
Proceedings, 2596(1). https://doi.org/10.1063/5.0136771.

Rajkumar, ​H​., & Devi Ganesan, ​N​. (2021). Effects of freeze-drying process on the
production of cashew apple powder. Journal of Food Processing and Preservation, 45,
e15466. https://doi.org/10.1111/jfpp.15466.

Razola-Díaz, ​M​., del, ​C​., Guerra-Hernández, ​E​.​J​., García-Villanova, ​B​., & Verardo, ​V​.
(2022). New insight on phenolic composition and evaluation of the vitamin C and
nutritional value of smoothies sold on the Spanish market. Molecules, 27(23). https://

doi.org/10.3390/molecules27238229.
Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20

December 2006 on nutrition and health claims made on foods.
Ribeiro, ​L​. ​d​e ​O​., Pinheiro, ​A​.​C​.​B​., Brígida, ​A​.​I​.​S​., Genisheva, ​Z​.​A​., Vicente, ​A​., Teixeira,

​J​.​A​.​C​., … Freitas, ​S​.​P​. (2019b). In vitro gastrointestinal evaluation of a juçara-based
smoothie: Effect of processing on phenolic compounds bioaccessibility. Journal of
Food Science and Technology, 56(11), 5017–5026. https://doi.org/10.1007/s13197-
019-03974-5.

Rocha Torres, ​L​., de Oliveira Sartori, ​A​., de Souza Silva, ​A​.​P​., & Matias de Alencar, ​S​.
(2022). Bioaccessibility and uptake/epithelial transport of vitamin E: Discoveries and
challenges of in vitro and ex vivo assays. Food Research International, 162, 112143.
https://doi.org/10.1016/j.foodres.2022.112143.

Rodríguez-Roque, ​M​., de Ancos, ​B​., Sánchez-Moreno, ​C​., Cano, ​M​.​P​., Elez-Martínez, ​P​.,
& Martín-Belloso, ​O​. (2015). Impact of food matrix and processing on the in vitro
bioaccessibility of vitamin C, phenolic compounds, and hydrophilic antioxidant
activity from fruit juice-based beverages. Journal of Functional Foods, 14, 33–43.
https://doi.org/10.1016/j.jff.2015.01.020.

Rodríguez-Roque, ​M​., Rojas-Graü, ​M​., Elez-Martínez, ​P​., & Martín-Belloso, ​O​. (2014). In
vitro bioaccessibility of health-related compounds from a blended. Journal of
Functional Foods, 7, 161–169. https://doi.org/10.1016/j.jff.2014.01.023.

Sahin, ​O​.​I​., & Ozturk, ​B​. (2021). Microalgal biomass — a bio-based additive: Evaluation
of green smoothies during storage. International Food Research Journal, 28(2),
309–316. https://doi.org/10.47836/ifrj.28.2.11.

Shahada, ​C​., Morya, ​S​., & Awuchi, ​C​.​G​. (2024). A narrative review on nutraceutical, food
and industrial applications of flaxseed (Linum usitatissimum. L). Cogent Food &
Agriculture, 10(1), 2306017. https://doi.org/10.1080/23311932.2024.2306017.

Silveira, ​J​.​Q​., Dourado, ​G​.​K​.​Z​.​S​., & Cesar, ​T​.​B​. (2015). Red-fleshed sweet orange juice
improves the risk factors for metabolic syndrome. International Journal of Food Science
and Nutrition, 66, 830–836.

Simonetti, ​A​., Perna, ​A​., Grassi, ​G​., & Gambacorta, ​E​. (2021). In vitro phenols
bioaccessibility and antioxidant activity of goat milk yogurt fortified with Rhus
coriaria leaf powder. Journal of Food Science, 86(4), 1400–1409. https://doi.org/
10.1111/1750-3841.15661.

Sinela, ​A​., Rawat, ​N​., Mertz, ​C​., Achir, ​N​., Fulcrand, ​H​., & Dornier, ​M​. (2017).
Anthocyanins degradation during storage of Hibiscus sabdariffa extract and evolution
of its degradation products. Food Chemistry, 214, 234–241. https://doi.org/10.1016/
j.foodchem.2016.07.071.

Soriano Sancho, ​R​.​A​., Pavan, ​V​., & Pastore, ​G​.​M​. (2015). Effect of in vitro digestion on
bioactive compounds and antioxidant activity of common bean seed coats. Food
Research International, 76(P1), 74–78. https://doi.org/10.1016/
j.foodres.2014.11.042.

Stinco, ​C​.​M​., Benítez-González, ​A​.​M​., Hernanz, ​D​., & Vicario, ​I​.​M​. (2022). Assessment of
in vitro bioaccessibility of carotenoids and phenolic compounds in a model milk-
mandarine beverage. Food & Function, 13, 10535. https://doi.org/10.1039/
d2fo01808j.

Sui, ​X​., Dong, ​X​., & Zhou, ​W​. (2014). Combined effect of pH and high temperature on the
stability and antioxidant capacity of two anthocyanins in aqueous solution. Food
Chemistry, 163, 163–170. https://doi.org/10.1016/j.foodchem.2014.04.075.

Tagliazucchi, ​D​., Verzelloni, ​E​., Bertolini, ​D​., & Conte, ​A​. (2010). In vitro bio-
accessibility and antioxidant activity of grape polyphenols. Food Chemistry, 120(2),
599–606. https://doi.org/10.1016/j.foodchem.2009.10.030.

Tahsiri, ​Z​., Niakousari, ​M​., & Mesbahi, ​G​.​R​. (2017). Effect of different drying techniques
on physicochemical, micro-structural and bioactive characteristics of barberry milk
smoothie powder. International Journal of Food Engineering. https://doi.org/10.1515/
ijfe-2016-0323.

Tan, ​Y​., & Mcclements, ​D​.​J​. (2021). Improving the bioavailability of oil-soluble vitamins
by optimizing food matrix effects: A review the potency of oil-soluble vitamins
(vitamins A, D, E and K) in fortified. Food Chemistry, 348, 129148. https://doi.org/
10.1016/j.foodchem.2021.129148.

Upadhyay, ​S​., Sontakke, ​M​., Chikara, ​A​., & Jain, ​S​. (2023). Development and quality
evaluation of protein-rich smoothie incorporated with amaranth seeds and dates. 12
(2), 3470–3474.

van de Langerijt, ​T​.​M​., O’Callaghan, ​Y​.​C​., Tzima, ​K​., Carey, ​C​.​C​., Lucey, ​A​., O’Brien,
​N​.​M​., … Crowley, ​S​.​V​. (2024). Influence of protein and leucine on in vitro
accessibility and apparent permeability of phenolic compounds in blackberry-dairy
blends. Food Bioscience, 58, 103509. https://doi.org/10.1016/J.FBIO.2023.103509.

Victor-Aduloju, Chikeme, P.C., Chibueze, P., Ndukwe, P.P., Nwanndi, M.N., Chidera, P., &
Okoye, P. (2023). Proximate and mineral properties of smoothie fortified with african
bread fruit and cashew nut. Proceedings of the First Faculty of Agriculture
Internaltional Conference, Nnamdi Azikiwe University, Awka, Nigeria

Viuda-Martos, ​M​., Lucas-Gonzalez, ​R​., Ballester-Costa, ​C​., Pérez-Álvarez, ​J​.​A​., Muñoz,
​L​.​A​., & Fernández-López, ​J​. (2018). Evaluation of protective effect of different
dietary fibers on polyphenolic profile stability of maqui berry (Aristotelia chilensis
(Molina) Stuntz) during in vitro gastrointestinal digestion. Food & Function, 9,
573–584.

Waszkiewicz, ​M​., Sokół-Łętowska, ​A​., Pałczyńska, ​A​., & Kucharska, ​A​.​Z​. (2023). Fruit
smoothies enriched in a honeysuckle berry extract—an innovative product with
health-promoting properties. Foods, 12, 3667. https://doi.org/10.3390/
foods12193667.

WHO. (2003). Diet, nutrition and the prevention of chronic diseases; WHO Technical. l
Report Series 916. Geneva, Switzerland: Report of a Joint FAO/WHO Expert
Consultation.

Yang, ​Z​., Bk, ​A​., Zhao, ​W​., Shi, ​L​., Wu, ​H​., Barrow, ​C​., … Suleria, ​H​.​A​.​R​. (2022).
Bioaccessibility and bioavailability changes of phenolic compounds in pumpkins
(Cucurbita moschata): A review. Food Bioscience, 47, 101753. https://doi.org/
10.1016/j.fbio.2022.101753.

12

http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref33
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.1016/j.microc.2023.109136
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.3390/molecules26123766
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.1016/j.foodchem.2013.08.048
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/antiox8100464
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.3390/foods8090417
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.1016/j.foodchem.2018.02.128
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.3389/fnut.2022.1024651
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1097/00041433-200502000-00013
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1039/c3fo60702j
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.1111/jfpp.12598
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
https://doi.org/10.3390/nu15030779
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref44
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref45
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1016/j.ifset.2008.09.008
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1021/jf0113833
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1007/s11947-016-1705-2
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1016/j.jclepro.2018.08.079
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1093/jaoac/67.6.1044
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1016/j.heliyon.2023.e18527
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1063/5.0136771
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.1111/jfpp.15466
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.3390/molecules27238229
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1007/s13197-019-03974-5
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.foodres.2022.112143
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2015.01.020
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.1016/j.jff.2014.01.023
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.47836/ifrj.28.2.11
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
https://doi.org/10.1080/23311932.2024.2306017
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref62
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1111/1750-3841.15661
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodchem.2016.07.071
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1016/j.foodres.2014.11.042
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1039/d2fo01808j
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2014.04.075
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1016/j.foodchem.2009.10.030
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1515/ijfe-2016-0323
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
https://doi.org/10.1016/j.foodchem.2021.129148
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref71
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
https://doi.org/10.1016/J.FBIO.2023.103509
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref74
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
https://doi.org/10.3390/foods12193667
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
http://refhub.elsevier.com/S0023-6438(24)01584-6/sref76
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753
https://doi.org/10.1016/j.fbio.2022.101753


CO
RR

EC
TE

D 
PR

OOF

A.M. Jiménez-Monreal et al. LWT - Food Science and Technology xxx (xxxx) 117301

Ydjedd, ​S​., Bouriche, ​S​., López-Nicolás, ​R​., Sánchez-Moya, ​T​., Frontela-Saseta, ​C​., Ros-
Berruezo, ​G​., … Kati, ​D​.​E​. (2017). Effect of in vitro gastrointestinal digestion on
encapsulated and nonencapsulated phenolic compounds of carob (Ceratonia siliqua
L.) pulp extracts and their antioxidant capacity. Journal of Agricultural and Food
Chemistry, 65(4), 827–835. https://doi.org/10.1021/acs.jafc.6b05103.

Yilmaz-Ersan, ​L​., Ozcan, ​T​., Usta-Gorgun, ​B​., Ciniviz, ​M​., Keser, ​G​., Bengu, ​I​., & Keser
Asli, ​R​. (2023). Bioaccessibility and antioxidant capacity of kefir- based smoothies
fortified with kale and spinach after in vitro gastrointestinal digestion. Food Science
and Nutrition, 1–13. https://doi.org/10.1002/fsn3.3917. 00.

Zhang, ​Q​., Cheng, ​Z​., Wang, ​Y​., & Fu, ​L​. (2021). Dietary protein-phenolic interactions:
Characterization, biochemical-physiological consequences, and potential food
applications. Critical Reviews in Food Science and Nutrition, 61, 3589–3615. https://
doi.org/10.1080/10408398.2020.1803199.

Zhang, ​Q​., Jun, ​S​.​R​., Leuze, ​M​., Ussery, ​D​., & Nookaew, ​I​. (2017). Viral phylogenomics
using an alignment-free method: A three-step approach to determine optimal length
of k-mer. Scientific Reports, 7, 1–13. https://doi.org/10.1038/srep40712.

Zhang, ​H​., Yu, ​D​., Sun, ​J​., Liu, ​X​., Jiang, ​L​., Guo, ​H​., & Ren, ​F​. (2014). Interaction of
plant phenols with food macronutrients: Characterisation and nutritional-
physiological consequences. Nutrition Research Reviews, 27(1), 1–15. https://doi.org/
10.1017/S095442241300019X.

Zhao, ​Y​.​H​., Yang, ​X​.​J​., Liu, ​Y​., Wu, ​J​., Zhang, ​J​., & Dang, ​B​. (2024). Enhanced phenolic
content and antioxidant activity of broad bean natto following simulated in vitro
digestion. International Journal of Food Science and Technology, 59(5), 2873–2883.
https://doi.org/10.1111/ijfs.16948.

13

https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1021/acs.jafc.6b05103
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1002/fsn3.3917
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1080/10408398.2020.1803199
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1038/srep40712
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1017/S095442241300019X
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948
https://doi.org/10.1111/ijfs.16948





