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Abstract

The cashew apple is a nutritious pseudofruit of the cashew tree, after the nut. It is
highly perishable and has an astringent taste, which hinder its utilization in the food
sector. This study was designed to optimize clarification of cashew apple juice (CAJ)
using gelatine, and assess the effect of clarification on physicochemical properties
(titratable acidity, total soluble solids, and pH), nutrient retention, and sensory quality
of pressed and blended CAJ. CAJ was treated with gelatine concentrations (0, 0.025,
0.05, 0.1, 0.2, 0.3, and 0.4 g/L) at room temperature (24-26°C) for 1, 2, 4, 6, 8, 10,
and 12h. Both clarified and unclarified juice were analyzed for tannin, total phenol,
B-carotene, vitamin C, sugar, minerals, antioxidant activity, and physicochemical and
sensory qualities. The results showed that tannin in pressed CAJ was optimally re-
duced from 217.6 mg/100ml TAE to 24.6 mg/100ml TAE, and from 258.0mg/100 ml
TAE to 55.0mg/100ml TAE in blended CAJ, using 0.2 g of gelatine in a liter of juice,
for 2h at room temperature. Both CAJ with and without clarification showed no sig-
nificant difference in pH, total soluble solids, and titratable acidity (p <.05). However,
blended CAJ had higher contents of total phenol, tannin, f-carotene, vitamin C, sugar,
minerals, and antioxidant activity (p <.05). The use of a low concentration (0.2 g/L) of
gelatine in a liter of either blended or pressed CAJ yielded sweet and less astringent
CAJ with high-intensity yellow color. The technologies performed well at room tem-

perature and therefore provide the basis for potential business investment.
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iron, phosphorus, and magnesium (Lowor & Agyente-Badu, 2009),

The cashew apple is a tropical fruit rich in vitamin C, averaging from 200
to 269 mg/100ml of juice (Prasertsri & Leelayuwat, 2017), and five times
that of citrus juice and 10 times that of pineapple juice (Akinwale, 2000;
Azam-Ali & Judge, 2001; Naka et al., 2016). It also contains other vi-
tamins, such as thiamine, niacin, and riboflavin, and precursors of vita-

min A. In addition, it contains copper, zinc, sodium, potassium, calcium,

sulfur, silicon, chlorine, aluminum, and bromine (Marc et al., 2011).
Furthermore, cashew apple juice can be used for medical purposes to
treat sore throat and chronic dysentery (Aderiye et al., 2014; Bhakyaraj
& Singaravadive, 2012). Besides, the fruit contains 35% polyphenol
components and 3% of unknown oily compounds, which are consid-
ered the cause of juice's astringency (Adegunwa et al., 2020; Azevedo &
Rodrigues, 2000; Jayalekshmy & John, 2004).
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Due to its delicate skin that increases susceptibility to bruises
and insect damage, the fruit is highly perishable limiting its transpor-
tation and storability (Preethi et al., 2019; Sivakumar et al., 2011).
Moreover, the fruit contains high tannin content ranging from
1081.99 to 2561.61 mg/L (Naka et al., 2015), which is the main cause
of its astringent taste. Both the perishability and astringent taste
have hindered its marketability and utilization (Campos et al., 2002;
Naka et al., 2016). Although the processing of cashew apples into
various products such as concentrate, juice, jam, wine, jelly, energy
drinks, and dried flakes has been used to navigate through perish-
ability challenges, these processes may require clarification to re-
duce astringency. Especially in cashew apple juice processing, the
use of clarifying agents to remove tannins (polyphenols) has been
used to improve its palatability (Awe, 2018; Naka et al., 2016).

A clarifier, also known as fining agent, improves the clarity of
the juice by forming an adsorbent, enzymatic, or ionic bond with
suspended particles, allowing them to precipitate out of the juice
more easily and quickly (Berry, 2000). Unlike filtration, which can
only remove particulates like fruit bits, fining effectively removes
soluble substances such as polymerized tannins, coloring phenols,
and proteins (Awe, 2018). Clarifying agents such as sago starch, gel-
atine, polyvinyl pyrolidone, starch, rice gruel (Campos et al., 2002;
Cormier, 2008; Jayalekshmy & John, 2004), and tannase enzyme
(Kundu et al., 2022) have been experimented for their usefulness in
removing tannins from cashew apple juice.

Although a majority of these clarifying agents have shown
promising results, gelatine has shown to be relatively more effec-
tive in pomegranate (Vardin & Fenercioglu, 2003) and cashew apple
(Prommajak et al., 2018) juice clarification. In comparison with other
protein-based clarifying agents such as albumin and casein, gela-
tine is more effective; this is due to the fact that it has a positive
charge at a pH level lower than its isoelectric point (pl) (Prommajak
et al., 2019). When compared to polyvinylpolypyrrolidone (PVPP)
which eliminates all types of polyphenols, gelatine eliminates only
the postbottling haze-forming polyphenols, hence, frequently used
as a clarifying agent in juice processing (Benitez & Lozano, 2007).

Despite all these promising technologies and the fact that cashew
apples (CA) are an excellent source of vitamins and minerals with var-
ious health and nutritional benefits, only about 10% of the cashew
apples are utilized as fruits for domestic consumption in Africa. The
rest are left to rot on farmers' fields (Akyereko et al., 2022), or only in
some cases, a small portion is fed to animals. Tanzania, for instance,
recorded approximately 2,327,000 tons of cashew apple produc-
tion in the year 2019/2020 (Cashewnut Board of Tanzania, 2022),
of which more than 80% was partly left to rot on the farms or fed to
animals. The production is projected to increase to approximately 7
million tons of cashew apples by the year 2025/2026 due to the un-
derway interventions of spreading cashew production in other parts
of the country (Dimoso, Aluko, et al., 2020).

Although CAJ clarification technologies have been reported
(Ukonze et al., 2018), their application in low-resource settings re-
mains challenging, creating a customization gap. Therefore, this
study was designed to optimize clarification of CAJ in low-resource

settings using gelatine, and assess the effect of clarification on phys-
icochemical properties, nutrient retention, and sensory qualities of
pressed and blended CAJ.

2 | MATERIALS AND METHODS
2.1 | Study site and collection of cashew apple

Cashew apples (CA) were obtained from cashew farms owned by
Tanzania Agriculture Research Institute (TARI)—Naliendele, located
at Nachingwea (10°19'46"S, 38°46'46"E; 442 masl), Lindi Region.
The fully matured and ripe apples of Brazilian dwarf variety were
handpicked randomly from the cashew trees early in the morning
at 6:30 am. The variety was chosen because it has minimum tannin
(151.73-376.44mg/L) and high nutrient content, particularly vitamin
C (294.70-341.17 mg/100ml) (Dimoso, Aluko, et al., 2020; Msoka
et al., 2017). The handpicked CAs were carefully packed in plastic
crates to three quarters to allow ventilation and avoid pressing of
fruits in the lower crates upon stacking. Crates were placed onto
an enclosed air-conditioned vehicle at about 18°C, stacked on each
other, and transported to the Nelson Mandela African Institution of
Science and Technology (NM-AIST) within 20h, inclusive of harvest
and transportation. Upon arrival, apples were immediately hydro-
cooled for about 10 min using tap water and stored at -20°C prior to

processing of juice and analysis.

2.2 | Juice preparation and clarification

Intact cashew apples were detached from the nut, washed with po-
table water, air-dried, and then weighed. They were then cut into
small pieces, pressed using a manual pressing machine to obtain
pressed CAJ (PCAJ), or blended with a kitchen blender for about
3 min to obtain blended CAJ (BCAJ). The juices were then filtered
through a muslin cloth. Juice clarification was done using gelatine
according to the methods adopted from Remyamol (2006); Talasila
et al. (2012), with some modifications. Ten percent (10%) of gelatine
solution was prepared by dissolving 10 g of gelatine in 100 ml of hot
water (100°C).

Then, the mixture was stirred thoroughly to dissolve. The dis-
solved gelatine in 0.25, 0.5, 1, 2, 3, and 4ml was each added into
1L of BCAJ or PCAJ to make a concentration of 0.025, 0.05, 0.1,
0.2, 0.3, and 0.4g/L, respectively. The mixture was stirred well
and left to clarify at ambient temperature (24-26°C) for 1, 2, 4,
6, 8, 10, and 12h. After each of the specified clarification times,
the juice was decanted into clean vessels. The clarified cashew
apple juice alongside unclarified cashew apple juice as controls
were analyzed for tannin and physicochemical characteristics.
The optimally clarified juice in terms of low tannin content and
shorter clarification time was selected for further analysis of min-
erals, vitamin C, B-carotene, sugar, total phenol, sensory quality,
and antioxidant activity. However, for sensory quality, juices were
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pasteurized at 75°C for 5min to eliminate microbes. Some cooled
juices were added with preservative citric acid (0.01%) and sodium
benzoate (0.01%).

2.3 | Determination of pH, total titratable
acidity, and total soluble solids

pH was determined using a pH meter (Orion star A214) calibrated
at three buffer solutions of pH4, 7, and 10. Total titratable acid-
ity (TTA) as a percent of citric acid was determined by placing
6 ml of the CAJ in a beaker, diluted with 50ml of distilled water,
and titrated against 0.1 M sodium hydroxide (LOBA Chemie) so-
lution until the endpoint at pH8.2 (Adou et al., 2012; Sadler &
Murphy, 2010). The formula used for calculating total titratable
acidity was as follows:

wt) _ NxVxEgwt

%acid (m) ~ "W x 1000

x 100

where N = normality of titrant, usually NaOH (mEg/ml); V = volume of
titrant (ml); Eq. wt. = equivalent weight of predominant acid (mg/mEq);
W = mass of sample (g); 1000 = factor relating mg to grams (mg/g)
(1/10 = 100/1000).

Total soluble solids (TSS) were determined using a portable
hand-held refractometer (GriffChem), equipped with a digital display
and expressed as °Brix (Adou et al., 2012).

2.4 | Determination of total phenolic content

The total phenolic content of CAJ was determined in terms of gallic
acid equivalents (GAE) using the Folin-Ciocalteu reagent (Singleton
& Rossi, 1965) with slight modification. One milliliter of CAJ was di-
luted with distilled water to 10ml. An aliquot (0.5ml) from the di-
luted sample was mixed with 2.4 ml of distilled water, 2ml of 2%
Na,CO, (LOBA Chemie), and 0.1 ml Folin-Ciocalteu (LOBA Chemie).
The mixture was incubated at room temperature in a dark place
for 60min (Mahdavi et al., 2011). The absorbance of the sam-
ple was measured at 750nm using an ultraviolet-visible (UV-Vis)
spectrophotometer multimode reader, SYNERGY/HTX (BioTek).
Total phenolic content was then calculated based on the standard
curve of gallic acid (5, 15, 20, 25, and 50mg/100ml) with equation
y =0.0665x+0.2767 and R? = .9829 and expressed as mg/100 ml of
gallic acid equivalent (GAE).

2.5 | Determination of tannins content

Tannin contents were determined by the Folin-Ciocalteu reagent
in terms of tannic acid equivalent (TAE) (Chandran & Indira, 2016).
About 0.1 ml of CAJ was added to a volumetric flask containing

7.5ml of distilled water and 0.5ml of Folin-Ciocalteu phenol
reagent (LOBA Chemie), 1ml of 35% sodium carbonate solution
(LOBA Chemie), and diluted to 10 ml with distilled water. The mix-
ture was shaken well and kept at room temperature for 30 min.
A set of reference standard solutions of tannic acid (20, 40, 60,
80, and 100mg/100ml) with equation y = 0.0164x+0.1848 and
R? = .9512 were prepared in the same manner as described on
the CAJ sample. Absorbance for test and standard solutions were
measured against the blank at 700 nm with a UV/visible spectro-
photometer, multimode reader, SYNERGY/HTX (BioTek). The es-
timation of the tannin content was carried out in triplicate. The
tannin content was expressed in terms of mg of tannic acid equiva-
lents/100 ml of the sample.

2.6 | Determination of vitamin C

Vitamin C content was determined as described by Desai and
Desai (2019) and Dimoso, Makule, and Kassim (2020). Briefly,
5ml of the sample was mixed with 25 ml of metaphosphoric acid-
acetic acid solution (LOBA Chemie) and centrifuged (Eppendorf
5810) at 4000rpm for 15 min. Four milliliters (4 ml) of the extract
was treated with 0.23 ml of bromine water (3%) (LOBA Chemie),
followed by 0.13 ml of 10% thiourea solution (LOBA Chemie), and
then 1 ml of 2, 4 dinitrophenylhydrazine solution (LOBA Chemie)
was added. The mixture was kept in a thermostatic water bath
at 37°C for 3h, cooled for 30min, and then treated with 6 ml of
chilled (4°C) 85% sulfuric acid (LOBA Chemie). The absorbance
of the resulting red-colored solution was measured spectropho-
tometrically at 521nm, with a UV/visible spectrophotometer
(UV-Vis, multimode reader, SYNERGY/HTX [BioTek]). The total
ascorbic acid content was estimated based on the standard curve
of ascorbic acid (10, 20, 30, 40, and 50mg/100 ml), with equation
y =0.0098x+0.0857 and R? = .9872, and the result was expressed
as mg/100ml.

2.7 | Determination of p-carotene

Beta carotene was determined as described by Perez-Lopez (2010)
and AOAC (1980) with slight modification. Five ml of CAJ was
placed into a 50-ml falcon tube. Then, 30 ml of extraction solvent;
hexane:acetone:ethanol (2:1:1, v/v) (LOBA Chemie) was added,
and the mixture was centrifuged (Eppendorf 5810) at 4000rpm
for 10 min. The supernatant was transferred into a separating
funnel, and 50ml of 10% sodium chloride (LOBA Chemie) was
added to remove residual acetone. The upper phase was recov-
ered, dried over anhydrous sodium sulfate (LOBA Chemie), and the
absorbance was determined at 450nm (UV/Vis spectrophotom-
eter, multimode reader, SYNERGY/HTX [BioTek]). The concentra-
tion of p-carotene in the test sample was estimated based on the
standard curve (20, 40, 60, 80, and 100mg/100ml), and equation
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y = 0.0449x+0.1807 and R? = .986. The content of p-carotene

was expressed as mg/100ml.

2.8 | Determination of mineral contents

The mineral contents of CAJ were determined by energy-dispersive
X-ray fluorescence spectrometer (EDXRF-Rigaku Nex CG) as de-
scribed by Yamada (2014). Briefly, 4 ml of CAJ sample was poured di-
rectly into a sample cell, covered, and fixed to the machine. The flow
rate of the helium gas was set at 0.66 L/min. Contents of potassium,
calcium, zinc, iron, magnesium, and phosphorus were determined

and expressed as mg/100ml.

2.9 | Determination of sugar content

Ten milliliters of cashew apple juice was centrifuged at 7500 rpm for
5 min. Onemilliliter of the supernatant was diluted 100 folds with
distilled water, and then the total sugar content was determined by
the phenol sulfuric acid method (Dubois et al., 1956). Briefly, 2ml
of the diluted sample/standard was pipetted to a 15-ml test tube;
then 50l of 80% w/v phenol (LOBA Chemie) was added to both
standards and samples. Five milliliters of concentrated H,SO, (LOBA
Chemie) was added to both sample and standard after 15min. The
sample and standard mixtures were shaken gently and allowed to
stand for 10min at room temperature, and then both samples and
standard were placed in a water bath at 27°C for 15min. Two hun-
dred microliter of samples and standards were placed in microplates
wells, and the absorbance of the mixture was measured at 485nm
using multimode reader, SYNERGY/HTX (BioTek), and the concen-
tration in mg/100 ml of the sample was estimated using a calibration
curve of the standard glucose (20, 40, 60, 80, and 100 mg/100ml)
with equation y = 0.0086x+0.1164 and R? = .9892.

2.10 | Antioxidant activity by DPPH assay

A radical solution was prepared by dissolving 2.4 mg DPPH in 100 ml
methanol. A test solution (5pl) of CAJ was added to 3.995ml of
methanolic DPPH. The mixture was shaken vigorously and kept at
room temperature for 30min in the dark. The absorbance of the re-
action mixture was measured at 515 nm spectrophotometrically. The
absorbance of the DPPH radical without antioxidant (blank) was also
measured. All the determinations were performed in triplicate. The
capability of CAJ to scavenge the DPPH radical was calculated using
the following equation (Rajurkar & Hande, 2011).

AB — AA

A < 100

DPPH Scavenged (%) =

where AB is the absorbance of blank at t = Omin; AA is the absorbance
of the antioxidant at t = 30min. The results were expressed as a per-
centage of DPPH scavenging activity.

2.11 | Sensory analysis

A quantitative descriptive sensory analysis of cashew apple juice was
conducted as described by Da Silva et al. (2014) and Stone (1992).
Twelve trained panelists, seven men and five women aged be-
tween 20 and 50vyears, scored the juice. The panel was selected
as described by Stone and Sidel (1998), Meilgaard et al. (2006),
and Da Silva et al. (2014). Training of the panel was done for 10h
using the generic descriptive evaluation method as per Lawless and
Heymann (2010). During the training, fresh CA juices to be tested
were presented to the panelists to generate terms to describe the
difference in sensory properties. Through consensus, the sensory
descriptors and definitions were developed for the actual sensory
evaluation as illustrated in Table 1. A 9-point scale was used to rate
the differences in sensory attributes. Panelists were asked to refrain
from smoking, snacking, or chewing gum 20min before the sensory
evaluation session. During the evaluation session, samples of CA
juice were presented at room temperature, served in transparent
cups, and each sample was coded with three-digit random number.
To avoid bias, the samples were presented in a random order to the
panelists. The panelists were asked to evaluate each juice individu-
ally at each testing. Portable water was provided to the panelists to
rinse their palate before and between testing samples.

2.12 | Statistical analysis

All analyses were performed in triplicate, and values were presented
as average mean values with standard derivations. Data were ana-
lyzed using the SPSS statistical software version 21. Statistical com-
parisons were performed with a one-way analysis of variance, and
p values <.05 were regarded as significant. The mean differences

were analyzed using the least significant (LSD) test.

3 | RESULTS AND DISCUSSION

The study assessed the effect of clarification of pressed and blended
cashew apple juice on physicochemical properties, tannin removal,
nutrient retention, and antioxidant activity using DPPH assay. The
results are herein presented.

3.1 | Physicochemical properties of cashew
apple juice

Results showed that pH, TSS, and TTA ranged from 4.0 to 4.4, 10.5
to 14 °Brix, and 0.3 to 0.48, respectively, for both clarified and un-
clarified PCAJ. For clarified and unclarified blended CAJ, pH, TSS,
and TTA ranged from 4.06 to 4.08, 13 to 14°Brix, and 0.31 to 0.33,
respectively (Table 2). In both pressed and blended juices, clarifica-
tion had no significant effect on pH, TSS, or TTA (p>.05). Unclarified
and clarified pressed and blended CAJ has pH and TSS values similar
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TABLE 1 Definition of sensory attributes used in qualitative descriptive sensory analysis

Reference

Strong: CAJ added by a 5% solution of citric acid followed by refrigerating
Weak: CAJ stored at room temperature for 24 h and exposed to oxygen.

Strong: CAJ stored at room temperature for 24 h and exposed to the action of
oxygen.
Weak: CAJ added by a 5% solution of citric acid followed by refrigerating

-WI LEYJ—5

Attribute Definition

Appearance

Yellow CAJ at ideal conditions of consumption
(nonoxidized)

Brown CAJ stored at room temperature and
exposed to the action of oxygen

Aroma

— Like the aroma of fresh cashew apple

Taste

Astringent CAJ with a taste that induces the tongue's
constriction

Bitter CAJ with a taste that is sharp, acrid, and
unpleasant

Sweet CAJ with a taste of honey or sugar

Fresh cashew apple

Strong: CAJ added 0.5% tannin.
Weak: CAJ added 50% of water.

Strong: CAJ added 0.1% of caffeine solution.
Weak: CAJ added 50% of water.

Strong: CAJ added 20% sucrose.

Weak: CAJ pulp plus 50% water.

to the values recommended by the Brazilian Agricultural Research
Company; pH (3.5-4.6), TSS (9.8-14° Brix), and TTA 0.3% (Dias-
Souza et al., 2017; Maia et al., 2019). Titratable acidity and pH value
were lower, while total soluble solids were higher than those re-
ported by Adou et al. (2012).

Moreover, Msoka et al. (2017) reported similar pH and TTA, but
the results of total soluble solids were higher (14.56-20.36) than
those of the current study. The physicochemical results in this study
imply that the cashew apples used were at optimal maturity (Msoka
et al., 2017). This is due to the fact that at optimum maturity the
acidity is low (Msoka et al., 2017).

3.2 | Tannin content of cashew apple juice

Tannin contents were measured in both blended and pressed,
clarified and unclarified juice (Tables 3 and 4). The unclarified
blended juice had higher tannin content (258 mg/100ml TAE)
compared to unclarified pressed juice (217.6mg/100ml TAE)
(p<.05). The high content of tannin in the unclarified blended
CAJ is caused by the high amount of tannin in the skin of the fruit
(Kyraleou et al., 2019) as blending involves crushing the whole
fruit including the skin. On the other hand, pressed juice involves
the squeezing of the fruit to obtain only the juice that does not
contain the skin. Tannins content found in unclarified blended
CAJ in this study was relatively higher, compared to those of
1081.99-2561.61 mg/L GAE, reported by Naka et al. (2015).
Generally, tannin contents found in pressed and blended CAJ, in
this study, were higher compared to those of other fruits such
as banana (8.38-9.79 mg/100¢g) (Kyamuhangire et al., 2006) and
apple (8.5mg/100g) (Obion et al., 2007).

On the other hand, tannin was significantly removed at 2h of
clarification using 0.2g of gelatine per liter for both pressed and

blended juice (p <.05). More than 2 h of clarification in both pressed

and blended juice did not yield a significant difference in tannin re-
moval (p>.05). While a lower concentration of gelatine was inef-
ficient in tannin removal, the use of higher concentration did not
yield any further tannin removal in both blended and pressed juice.

Conversely, the unclarified juice presented significant tannin
removal (p<.05) after 4h of incubation at ambient temperature.
Similarly, further incubation of the juice beyond 4h did not pres-
ent any significant further removal of tannin for both pressed and
blended CAJ (p>.05). Even though tannin in unclarified juice was
significantly removed at 4h, this removal was relatively less com-
pared to that of clarified juice at 2h. In both blended and pressed
juice, tannin removal in clarified juice was more than twofold that of
unclarified juice. This implies that, even though tannin reduction can
happen naturally without a need for a clarifier, the process is slow
and inefficient.

The decrease in tannin contents after the addition of gelatine is
explained by the formation of insoluble gelatine-tannin complexes
that are deposited at the bottom of the container as flocculates
and can be separated from the clear juice through decantation
and filtration processes (Naka et al., 2016). Gelatine is a protein
that forms a complex with tannin by hydrogen bonding between
phenolic hydroxyl group of tannin and carbonyl group of the pro-
tein. The interactions are primarily noncovalent governed by the
molecular weight, solubility, size, and conformational flexibility
of phenolic compounds, proteins, and starch (Naka et al., 2016).
The gradual increase in tannin content was observed when higher
concentrations of gelatine (beyond 0.2g/L) were used, which is
also a similar trend to Naka et al. (2016). This might be due to the
fact that, at higher gelatine concentrations, the tannins remain in
the juice in the form of a complex with the gelatine (Prommajak
et al., 2018). Therefore, the use of 0.2 g of gelatine per liter of juice
was considered optimum for 2h of clarification at room tempera-
ture. After this clarification, the remaining tannin was considered

the minimum residual tannin.
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3.3 | Nutritional composition of cashew apple juice

Nutrient contents of blended and pressed clarified and unclarified
CAJ are presented herein. The unclarified blended CAJ had high con-
tent of: calcium (24.50mg/100ml), potassium (265.00mg/100ml),
phosphorus (2.0mg/100ml), zinc (0.80mg/100ml), and iron
(1.92mg/100ml), (p<.05) compared to its counterpart, the pressed
unclarified CAJ. On the other hand, pressed unclarified CAJ had a
significantly higher level of magnesium (40.30mg/100ml) (p <.05).
The higher mineral content in unclarified blended CAJ may be ex-
plained by the fact that blending involves crushing the whole fruit
including the skin where much of the minerals are concentrated
(Czech et al., 2020).

In addition, contents of potassium, calcium, and zinc in un-
clarified pressed CAJ are higher than those reported in previous
studies (Pascal et al., 2018), while iron and magnesium were sim-
ilar. Conversely, the study showed a significant decrease in min-
erals after clarification for both pressed and blended CAJ (p <.05)
(Table 5). The decrease in mineral content following clarification
is linked to the precipitation and decantation process where some
of these minerals might have been trapped in the precipitates that
are wasted.

The results reveal a significantly higher content of vitamin C
in unclarified blended CAJ (322.94mg/100ml) than in unclarified
pressed CAJ (289.39 mg/100ml) (p <.05) (Table 4). The higher vita-
min Cin unclarified blended than in pressed CAJ is mainly due to the
fact that blended juice contains the skin of the fruit where vitamin C
is concentrated (Marti et al., 2009; Lee & Kader, 2000).

In addition, the blended CAJ contains higher phenol which pro-
tects vitamin C against oxidative decomposition (Lee & Kader, 2000).
This study records higher amount of Vitamin C than other tropical
fruits like grape, lemon, mango, orange, and pineapple, which con-
tain an average value of 45.0, 33.7, 30.9, 54.7, and 14.7 mg of vitamin
C per 100ml of juice, respectively (Akinwale, 2000).

Moreover, clarification reduced the amount of Vitamin C sig-
nificantly for both pressed and blended CAJ (p<.05) (Table 5). The
oxidation of vitamin C during clarification results in its reduction
(Talasila et al., 2012). Vitamin C as ascorbic acid (AA) is easily ox-
idized in the presence of a metal catalyst, light, oxygen, alkaline
pH, and high temperature (Lee & Kader, 2000; Marti et al., 2009).
Dihydro ascorbic acid, an oxidized form of AA, can be reversibly
reduced to AA and irreversibly oxidized to form diketogulonic acid,
which has no vitamin C activity (Lee & Kader, 2000). The incubation
of juice at ambient temperature also facilitated the oxidation of vi-
tamin C. Also, the exchange of hydrogen bonding with gelatine and
forming a complex facilitated vitamin C reduction (Naka et al., 2016).

The results showed a significant difference between f-carotene
content of the unclarified pressed CAJ (0.65mg/100ml) and that
of the blended (1.76 mg/100ml) (p<.05) (Table 5). The unclarified
blended CAJ had higher p-carotene content because blending in-
volves crushing the whole fruit where much of the p-carotene
is packed on the skin of the fruit (Rodriguez-Amaya, 2001).
Furthermore, p-carotene content decreased significantly after

clarification (p <.05) for both pressed and blended CAJ. This is be-
cause p-carotene exhibits high water insolubility, causing carotene
loss during clarification (Karangwa et al., 2010).

Also, p-carotene is a very reactive compound due to its highly un-
saturated structure, consequently prone to isomerization (Pénicaud
etal., 2011). Syamila et al. (2019) reported loss of p-carotene at a low
temperature of 20°C. Additionally, -carotene undergoes oxidation
due to the presence of oxygen in the juice (Pénicaud et al., 2011).

Unclarified blended CAJ had lower sugar content
(15,235.0mg/100ml) compared to unclarified pressed CAJ
(16,078.33mg/100ml) (p<.05) (Table 6). Blending facilitates the
release of an enzyme that causes glycosylation, thereby causing
a reduction in the number of carbonyl groups for sugar reaction
(Daramola, 2013). Results on total sugar for unclarified blended CAJ
concur with those of Msoka et al. (2017), who reported that total
sugar value range from 8875.9 to 21,941.4mg/100 ml. Similarly, lower
total sugar content was found in unclarified blended CAJ when com-
pared to the study done by Marc et al. (2012) and Naka et al. (2015).
In another study, Marc et al. (2021) reported low total sugar content
(8530mg/100ml) for unclarified blended CAJ compared to this study.

Furthermore, unclarified blended juice had lower fructose
(9043.67 mg/100ml) glucose (5146mg/100ml) and sucrose
(994.67 mg/100ml) (p<.05) compared to unclarified pressed CAJ
(Table 6). The results on glucose for unclarified blended CAJ are in
agreement with Marc et al. (2012), who reported glucose content
of 4720-5680mg/100 ml; however, the same study reported higher
content of fructose (10,070-11,030mg/100ml) and lower content
of sucrose (250-530mg/100ml). Of the types of sugar, fructose is
predominant in cashew apples compared to glucose and sucrose
(Deenanath et al., 2015; Marc et al., 2012).

Clarification for both blended and pressed CAJ showed a de-
crease in sugar content but not significant (p > .05). The decrease
in sugar might be due to the exchange of hydrogen bonding with
gelatine (Naka et al., 2016).

Additionally, the total phenolic contents were 230.47mg
GAE/100ml and 270.37 mg GAE/100ml for unclarified pressed and
blended CAJ, respectively (p <.05), Table 6. Even after clarification,
blended juice had significantly higher phenolic content (p<.05),
which is explained by the higher amount of phenol on the fruit skin
(Konarska and Domaciuk, 2018; Kyraleou et al., 2019). These results
are consistent with the results reported by Msoka et al. (2017) on
the unclarified blended CAJ. Phenolic compounds are also consid-
ered necessary as they possess antioxidant and anti-inflammatory
properties (Zhang et al., 2011).

Moreover, clarification reduced the phenol content for both
blended and pressed CAJ because gelatine has carbonyl group
that forms a complex by hydrogen bonding with phenolic hydroxyl
groups, hence forming a precipitate that sediments to the bottom
of the container by gravity, and are removed through decantation
(Prommajak et al., 2019).

Furthermore, antioxidant activity for unclarified blended and
pressed CAJ was 99.28% and 78.69% (p>.05), respectively (Table 6),
whereas after clarification, there was no significant difference
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FIGURE 1 Sensory profile of cashew
apple juice. Mean value (n = 12)+SD;
BCPJP, blended clarified and pasteurized
juice with preservatives; PCPJP, pressed
clarified and pasteurized juice with
preservatives; UBPJP, unclarified, blended
and pasteurized juice with preservatives;
UPPJP, unclarified, pressed and
pasteurized juice with preservatives

Sweetness

Bitterness

(p>.05) in antioxidant activity. The high antioxidant content of
blended CAlJis due to the high content of ascorbic acid and phenolic
compounds (Queiroz et al., 2011).

Following the study by Msoka et al. (2017), who screened the
physicochemical and nutritional contents of pressed cashew apple
juice across a variety of cashew accession in Tanzania, the current
study is the first to report the potential of both blended and pressed
CAJ with and without clarification process, their nutrient retention,
and antioxidant activities. The technologies can be applied both at
household and small- to medium-scale processing; hence, its adop-
tion can contribute not only to the reduction of postharvest losses

of CA but also to income generation and food and nutrition security.

3.4 | Sensory profile of cashew apple juice

The sensory performance of cashew apple juice is presented in
Figure 1. Each sensory descriptor or attribute evaluated is repre-
sented by an axis that starts from point O (the center) of the scale. The
intensity of each descriptor increases toward the edge of the graph.
The mean score for each attribute on a particular juice sample is pre-
sented in the corresponding axis. The sensory profile of each sample
is drawn at the point of connection represented by the mean score for
each descriptor (da Silva et al., 2014). Both blended and pressed CAJ
received the highest intensity scores for yellow color and sweetness.
On the other hand, the lowest intensity of astringency was observed
on pressed clarified and pasteurized juice with preservatives (PCPJP).

4 | CONCLUSIONS

This study demonstrates the effect of different concentrations
of gelatine as a clarifying agent in the processing of cashew apple

Yellow colour

=== UPPJP
== PCPJP
=== UBPJP
e BCPJP

Aroma

Astringency

juice. It reveals the potential of using gelatine at low concentrations
of 0.2g/L at a minimum of 2h of clarification in both pressed and
blended CAJ without requiring temperature-controlled environ-
ment. Although there were no significant differences in some phys-
icochemical properties (TSS, TTA, and pH) of unclarified pressed
and blended CAJ, the latter presented higher contents of vitamin C,
B-carotene, total phenol minerals, sugar, and antioxidant activities.
The study further revealed a significant decrease in vitamin
C, p-carotene, and minerals following clarification in both pressed
and blended juice. Nevertheless, the clarification process retained
a substantial amount of key nutrients contributing to food and nu-
trition security. Besides, sensory evaluation scored high for sweet-
ness and yellow color intensity on both pressed and blended CAJ.
Furthermore, future studies to assess the preference of blended and
pressed CAJ without clarification in places where astringent taste is
not a concern are recommended to explore the potential for addi-
tional nutrient retention. Additionally, studies to expound the shelf-
life stability of CAJ are recommended to complement the current

effort and provide a basis for potential business investment.

ACKNOWLEDGMENTS

This study was performed under the Fruit and Vegetables for all
Seasons (FruVaSe) project, supported by funds from the Federal
Ministry of Food and Agriculture (BMEL) based on a decision of
the Parliament of the Federal Republic of Germany via the Federal
Office for Agriculture and Food (BLE). Grant/Award Number:
2816PROCO04.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT
Data are available on request from the corresponding author.

85UB01] SUOLUWIOD) AR 3|01 e 8 AQ pauBACD 916 a1 WO ‘38N Jo'SaINJ 10y AXeiq178UIIUO AB|IA UO (SUONIPUGD-PUB-SWLB) W00 A3 1A ATeIq U1 UO//SdI) SUOIPUOD PUE SWLB 1 81 39S *[£202/20/92] U0 Akeiq178ulIuO A1 ‘BIUeZUE 1) dS VNI Ad 222 EUS}/Z00T OT/10p/w00" 3| 1 AIRIq1 PUI|UO//SAIY WOJ) papeojumoq ‘0 L2 T/870Z



ALUKO €T AL.

il—Wl LEY-

ORCID
Angela Aluko "= https://orcid.org/0000-0003-3307-8018
Edna Makule "= https://orcid.org/0000-0003-3077-8932

Neema Kassim "= https://orcid.org/0000-0003-1129-7105

REFERENCES

Adegunwa, M. O., Kayode, B. I, Kayode, R. M. O., Akeem, S. A.,
Adebowale, A. A., & Bakare, H. A. (2020). Characterization of
wheat flour enriched with cashew apple (Anacardium occidentale
L.) fiber for cake production. Journal of Food Measurement and
Characterization,14(4), 1998-2009.

Aderiye, B. I., David, O. M., & Atere, V. A. (2014). Administration of ca-
shew extracts in the treatment of some infections and diseases.
Advancement in Medicinal Plant Research, 3(3), 75-86.

Adou, M., Tetchi, F. A., Gbané, M., Kouassi, K. N., & Amani, N.
(2012). Physicochemical characterization of cashew apple juice
(Anacardium occidentale L.) from Yamoussoukro (Céte D'ivoire).
Innovative Romanian Food Biotechnology, 11, 32-43.

Akinwale, T. O. (2000). Cashew apple juice: Its use in fortifying the nu-
tritional quality of some tropical fruits. European Food Research and
Technology, 211, 205-207.

Akyereko, Y. G., Wireko-Manu, F. D., Alemawor, F., & Adzanyo, M. (2022).
Cashew apples in Ghana: Stakeholders' knowledge, perception, and
utilization. International Journal of Food Science, 2022, 1-10.

AOAC. (1980). Official methods of analyses (pp. 738-739). The Association
of Analytical Chemists (AOAC).

Awe, S. (2018). Effect of clarifying agents (gelatine and kaolin) on fruit
wine production. International Journal of Agriculture Innovation and
Research, 6, 130-132.

Azam-Ali, S. H., & Judge, E. C. (2001). Small-scale cashew nut process-
ing. ITDG Schumacher Center for Technology and Development
Bourton on Dunsmore.

Azevedo, D. C. S., & Rodrigues, A. (2000). Obtainment of high-fructose
solutions from cashew (Anacardium occidentale) apple juice by
simulated moving-bed chromatography. Separation Science and
Technology, 35, 2561-2581.

Benitez, E. |., & Lozano, J. E. (2007). Effect of gelatine on apple juice tur-
bidity. Latin American Applied Research, 37(4), 261-266.

Berry, C. J. J. (2000). First steps in wine making (p. 235). G. W. Kent, Inc.

Bhakyaraj, R., & Singaravadive, K. (2012). Minerals and bioactive com-
pounds in cashew apple (Anacardium occidentale L.). Journal of Food
Resource Science, 1, 32-36.

Campos, D. C. P, Santos, A. S., Wolkoff, D. B., Matta, V. M., Cabral, L. M.
C., & Couri, S. (2002). Cashew apple juice stabilization by microfil-
tration. Desalination, 148, 61-65.

Cashewnut Board of Tanzania. (2022). https://cashew.go.tz/cbt_home.
Accessed April 19, 2022.

Chandran, C. I. K., & Indira, G. (2016). Quantitative estimation of total
phenolic, flavonoids, tannin, and chlorophyll content of leaves of
Strobilanthes Kunthiana (Neelakurinji). Journal of Medicinal Plants
Studies, 4(4), 282-286.

Cormier, R. (2008). Clarification of cashew apple juice and commercial ap-
plications (pp. 1-9). Oxfarm Quebec.

Czech, A., Zarycka, E., Yanovych, D., Zasadna, Z., Grzegorczyk, I., &
Ktys, S. (2020). Mineral content of the pulp and peel of various
citrus fruit cultivars. Biological Trace Element Research, 193(2),
555-563.

da Silva, P., Moreira, P., Casemiro, R. C., Zillo, R. R., de Camargo, A. C.,
Prospero, E. T. P,, & Spoto, M. H. F. (2014). Sensory descriptive
quantitative analysis of unpasteurized and pasteurized jucara pulp
(Euterpe edulis) during long-term storage. Food Science & Nutrition,
2(4), 321-331. https://doi.org/10.1002/fsn3.105

Daramola, B. (2013). Assessment of some aspects of phytonutrients of
cashew apple juice of domestic origin in Nigeria. African Journal

of Food Science, 7(6), 107-112. https://doi.org/10.5897/AJFS2
013.0984

Deenanath, E. D., Rumbold, K., Daramola, M., Falcon, R., & lyuke, S.
(2015). Evaluation of physicochemical properties of south African
cashew apple juice as a biofuel feedstock. Scientifica, 2015, 1-9.

Desai, A. P., & Desai, S. (2019). UV spectroscopic method for determina-
tion of vitamin C (ascorbic acid) content in different fruits in South
Gujarat region. International Journal of Environmental Sciences &
Natural Resources, 21(2), 41-44.

Dias-Souza, M. V., Dos Santos, R. M., de Siqueira, E. P., & Ferreira-Marcal,
P. H. (2017). Antibiofilm activity of cashew juice pulp against
Staphylococcus aureus, high performance chromatography/diode
array detection and gas chromatography-mass spectrometry analy-
ses, and interference on antimicrobial drug. Journal of food and drug
analysis, 25(3), 589-596.

Dimoso, N., Aluko, A., Makule, E., & Kassim, N. (2020). Challenges and
opportunities toward sustainable consumption and value addi-
tion of cashew apples in Tanzania. Outlook on Agriculture, 50(2),
169-177.

Dimoso, N., Makule, E. E., & Kassim, N. (2020). Quality assessment of
formulated osmotically dehydrated cashew apple (Anacardium oc-
cidentale L.) slices dried using hot air and solar driers. International
Journal of Bioscience, 17(6), 421-432.

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A., & Smith, F. (1956).
Colorimetric method for determination of sugars and related
substances. Analytical Chemistry, 28(3), 350-356. https://doi.
org/10.1021/ac60111a017

Jayalekshmy, V. G., & John, P. S. (2004). ‘Sago’ - A natural product for
cashew apple juice clarification. Journal of Tropical Agriculture, 42,
67-68.

Karangwa, E., Khizar, H., Rao, L., Nshimiyimana, D. S., Foh, M. B. K, Li, L.,
Xia, S. Q., & Zhang, X. M. (2010). Optimization of processing param-
eters for clarification of blended carrot-orange juice and improve-
ment of its carotene content. Advance Journal of Food Science and
Technology, 2(5), 268-278.

Konarska, A., & Domaciuk, M. (2018). Differences in the fruit structure
and the location and content of bioactive substances in Viburnum
opulus and Viburnum lantana fruits. Protoplasma, 255(1), 25-41.

Kundu, D., Karmakar, S., & Banerjee, R. (2022). Simultaneous debittering
and clarification of enzyme mediated mixed citrus juice production.
Applied Food Research, 2(1), 100031.

Kyamuhangire, W., Krekling, T., Reed, E., & Pehrson, R. (2006). The mi-
crostructure and tannin content of banana fruit and their likely
influence on juice extraction. Journal of the Science of Food and
Agriculture, 86(12), 1908-1915. https://doi.org/10.1002/jsfa.2553

Kyraleou, M., Gkanidi, E., Koundouras, S., & Kallithraka, S. (2019). Tannin
content and antioxidant capacity of five Greek red grape varieties.
Vitis, 58(Special Issue), 69-75.

Lawless, H. T., & Heymann, H. (2010). Descriptive analysis. In Sensory
evaluation of food (pp. 227-257). Springer.

Lee, S. K., & Kader, A. A. (2000). Preharvest and postharvest factors
influencing vitamin C content of horticultural crops. Postharvest
Biology and Technology, 20(3), 207-220. https://doi.org/10.1016/
S50925-5214(00)00133-2

Lowor, S. T., & Agyente-Badu, C. K. (2009). Mineral and proximate com-
position of cashew apple (Anacardium occidentale L.) juice from
Northern Savannah, Forest and Costal Savannah region in Ghana.
American Journal of Food Technology, 4, 154-161.

Mahdavi, R., Nikniaz, Z., Rafraf, M., & Jouyban, A. (2011). Determination
and comparison of the total polyphenol contents of fresh and com-
mercial fruit juices. British Food Journal, 13(6), 744-752.

Maia, P. D. D. S., dos Santos Baiao, D., da Silva, V. P. F.,, de Araujo Calado,
V. M., Queiroz, C., Pedrosa, C., Valente-Mesquita, V. L., & Pierucci,
A. P. T. R. (2019). Highly stablemicroparticles of cashew apple
(Anacardium occidentale L) juice with maltodextrin and chemically

85UB01] SUOLUWIOD) AR 3|01 e 8 AQ pauBACD 916 a1 WO ‘38N Jo'SaINJ 10y AXeiq178UIIUO AB|IA UO (SUONIPUGD-PUB-SWLB) W00 A3 1A ATeIq U1 UO//SdI) SUOIPUOD PUE SWLB 1 81 39S *[£202/20/92] U0 Akeiq178ulIuO A1 ‘BIUeZUE 1) dS VNI Ad 222 EUS}/Z00T OT/10p/w00" 3| 1 AIRIq1 PUI|UO//SAIY WOJ) papeojumoq ‘0 L2 T/870Z


https://orcid.org/0000-0003-3307-8018
https://orcid.org/0000-0003-3307-8018
https://orcid.org/0000-0003-3077-8932
https://orcid.org/0000-0003-3077-8932
https://orcid.org/0000-0003-1129-7105
https://orcid.org/0000-0003-1129-7105
https://cashew.go.tz/cbt_home
https://doi.org/10.1002/fsn3.105
https://doi.org/10.5897/AJFS2013.0984
https://doi.org/10.5897/AJFS2013.0984
https://doi.org/10.1021/ac60111a017
https://doi.org/10.1021/ac60111a017
https://doi.org/10.1002/jsfa.2553
https://doi.org/10.1016/S0925-5214(00)00133-2
https://doi.org/10.1016/S0925-5214(00)00133-2

ALUKO ET AL.

modified starch. Food and Bioprocess Technology, 12(12), 2107-
2119. https://doi.org/10.1007/s1147-019-02376-x

Marc, A., Achille, T. F., Mory, G., & Koffi, P. N. (2011). Minerals composition
of the cashew apple juice (Anacardium occidentale L.) of Yamoussoukro,
Cote d'lvoire. Pakistan Journal of Nutrition, 10, 1109-1114.

Marc, A., Adjouman, Y. D., Kouadio, K. O., Tetchi, A. F., & Amani, N. G.
(2021). Improvement of CAJ(Anacardium occidentale L.) by associ-
ation with passion fruit juice (Passiflora edulis). Food and Nutrition
Sciences, 12, 787-804. https://doi.org/10.4236/fns.2021.127059

Marc, A.D. O. U., Achille, T. F., Mory, G., Nestor, K. K., & Georges, A. N. G.
(2012). Physicochemical characterization of CAJ (Anacardium occi-
dentale, L.) from Yamoussoukro (Céte D'ivoire). Innovative Romanian
Food Biotechnology, 11, 32-43.

Marti, N., Mena, P., Canovas, J. A., Micol, V., & Saura, D. (2009). Vitamin
C and the role of citrus juices as functional food. Natural Product
Communications, 4(5), 677-700.

Meilgaard, M., Civille, G. V., & Carr, B. T. (2006). Sensory evaluation tech-
niques (2nd ed.). CRC Press.

Msoka, R., Kassim, N., Makule, E., & Masawe, P. (2017). Physico-chemical
regions of Tanzania properties of five cashew apple (Anacardium
occidentale L.) varieties grown in different regions of Tanzania.
International Journal of Biosciences, 11(5), 386-395.

Naka, T., Martin, D. K., Soumaila, D., & Lucien, K. (2015). Assessment
of some biochemical parameters of apple juices from two cashew
varieties as affected by three regions of Cote D'ivoire. Journal of
Advances in Agriculture, 5(2), 621-633.

Naka, T., Martin, D. K., Soumaila, D., Simplice, G. T., Patrice, K. L., &
Abrogoua, N. (2016). Some physicochemical properties of cashew
gum from cashew exudates and its use as clarifying agent of juice
from cashew apple. Agriculture and Biology Journal of North America,
7(2), 107-115.

Obion, V. O., Abulude, F. O., & Lawal, L. (2007). Nutritional and anti-nutritional
of some fruits in Nigeria. Journal of Food Technology, 5, 120-122.
Pascal, A. D. C,, Virginie, G., Diane, B. F. T, Estelle, K. R., Félicien, A.,
Valentin, W. D., & Dominique, S. K. C. (2018). Nutritional profile
and chemical composition of juices of two cashew apple's varieties

of Benin. Chemistry Journal, 4(4), 91-96.

Pénicaud, C., Achir, N., Dhuique-Mayer, C., Dornier, M., & Bohuon, P.
(2011). Degradation of p-carotene during fruit and vegetable pro-
cessing or storage: Reaction mechanisms and kinetic aspects: A re-
view. Fruits, 66(6), 417-440.

Perez-Lopez, A. J. (2010). Quality of canned mandarin as affected by
preservation liquid. Food Science and Technology, 30(4), 1105-1113.

Prasertsri, P., & Leelayuwat, N. (2017). Cashew apple juice: Contents and ef-
fects on health. Nutrition & Food Science International Journal, 491, 1-3.

Preethi, P., Rajkumar, A. D., Shamsudheen, M., & Nayak, M. G. (2019).
Prospects of cashew apple - A compilation report, technical bulletin
No. 2/2019 (p. 28). ICAR Directorate of Cashew Research.

Prommajak, T., Leksawasdi, N., & Rattanapanone, N. (2018). Optimizing
tannin precipitation in cashew apple juice. Chiang Mai University
Journal of Natural Sciences, 17(1), 13-23.

Prommajak, T., Leksawasdi, N., & Rattanapanone, N. (2019). Tannins
in fruit juices and their removal. Chiang Mai University Journal of
Natural Sciences, 19(1), 76-90.

Queiroz, C., Lopes, M. L. M,, Fialho, E., & Valente-Mesquita, V. L. (2011).
Changes in bioactive compounds and antioxidant capacity of fresh-
cut cashew apple. Food Research International, 44(5), 1459-1462.

-Wi LEYH

Rajurkar, N. S., & Hande, S. M. (2011). Estimation of phytochemical con-
tent and antioxidant activity of some selected traditional Indian
medicinal plants. Indian Journal of Pharmaceutical Sciences, 73(2),
146-151.

Remyamol, K. K. (2006). Standardization of blended cashew apple RTS bev-
erages. (Doctoral dissertation, College of Horticulture, Vellanikkara).

Rodriguez-Amaya, D. B. (2001). A guide to carotenoid analysis in foods (Vol.
71). ILSI Press.

Sadler, G. D., & Murphy, P. A. (2010). pH and titratable acidity. In S. S.
Nielsen (Ed.), Food analysis (pp. 219-238). Springer.

Singleton, V. L., & Rossi, J. A. (1965). Colorimetry of total phenolics
with phosphomolybdic-phosphotungstic acid reagents. American
Journal of Enology and Viticulture, 16, 144-158.

Sivakumar, D., Jiang, Y., & Yahia, E. M. (2011). Maintaining mango
(Mangifera indica L.) fruit quality during the export chain. Food
Research International, 44(5), 1254-1263.

Stone, H. (1992). Quantitative descriptive analysis (QDA). In R. C.
Hootman (Ed.), Manual on descriptive analysis testing for sensory eval-
uation. ASTM Manual Series MNL 13. ASTM.

Stone, H., & Sidel, J. (1998). Sensory evaluation by quantitative descrip-
tive analysis: Development, applications, and the future [abstract]. IFT
Annual Mtg.; 20-24 June; Atlanta, Ga. Abstract NR 44-2.

Syamila, M., Gedi, M. A,, Briars, R., Ayed, C., & Gray, D. A. (2019). Effect
of temperature, oxygen and light on the degradation of p-carotene,
lutein and a-tocopherol in spray-dried spinach juice powder during
storage. Food Chemistry, 284, 188-197. https://doi.org/10.1016/j.
foodchem.2019.01.055

Talasila, U., Vechalapu, R. R., & Shaik, K. B. (2012). Clarification, preser-
vation, and shelf life evaluation of cashew apple juice. Food Science
and Biotechnology, 21(3), 709-714.

Ukonze, J. A., Ogu, E., Onu, F. M., Dimelu, I., Ifeanyieze, F. O., & Ejiofor, T.
E. (2018). Impact of clarification process on the nutritional, mineral
and vitamin composition of cashew (Anacardium occidentale) apple
juice. African Journal of Biotechnology, 17(10), 337-342.

Vardin, H., & Fenercioglu, H. (2003). Study on the development of pome-
granate juice processing technology: Clarification of pomegranate
juice. Food/Nahrung, 47(5), 300-303. https://doi.org/10.1002/
food.200390070

Yamada, Y. (2014). Sample preparation for X-ray fluorescence analysis |.
Outline of sample.

Zhang, L., Ravipati, A. S., Koyyalamudi, S. R., Jeong, S. C., Reddy, N.,
Smith, P. T., Bartlett, J., Shanmugam, K., Miinch, G., & Wu, M. J.
(2011). Antioxidant and anti-inflammatory activities of selected
medicinal plants containing phenolic and flavonoid compounds.
Journal of Agricultural and Food Chemistry, 59(23), 12361-12367.

How to cite this article: Aluko, A., Makule, E., & Kassim, N.
(2023). Effect of clarification on physicochemical properties
and nutrient retention of pressed and blended cashew apple
juice. Food Science & Nutrition, 00, 1-13. https://doi.
org/10.1002/fsn3.3222

85UB01] SUOLUWIOD) AR 3|01 e 8 AQ pauBACD 916 a1 WO ‘38N Jo'SaINJ 10y AXeiq178UIIUO AB|IA UO (SUONIPUGD-PUB-SWLB) W00 A3 1A ATeIq U1 UO//SdI) SUOIPUOD PUE SWLB 1 81 39S *[£202/20/92] U0 Akeiq178ulIuO A1 ‘BIUeZUE 1) dS VNI Ad 222 EUS}/Z00T OT/10p/w00" 3| 1 AIRIq1 PUI|UO//SAIY WOJ) papeojumoq ‘0 L2 T/870Z


https://doi.org/10.1007/s1147-019-02376-x
https://doi.org/10.4236/fns.2021.127059
https://doi.org/10.1016/j.foodchem.2019.01.055
https://doi.org/10.1016/j.foodchem.2019.01.055
https://doi.org/10.1002/food.200390070
https://doi.org/10.1002/food.200390070
https://doi.org/10.1002/fsn3.3222
https://doi.org/10.1002/fsn3.3222

	Effect of clarification on physicochemical properties and nutrient retention of pressed and blended cashew apple juice
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Study site and collection of cashew apple
	2.2|Juice preparation and clarification
	2.3|Determination of pH, total titratable acidity, and total soluble solids
	2.4|Determination of total phenolic content
	2.5|Determination of tannins content
	2.6|Determination of vitamin C
	2.7|Determination of β-­carotene
	2.8|Determination of mineral contents
	2.9|Determination of sugar content
	2.10|Antioxidant activity by DPPH assay
	2.11|Sensory analysis
	2.12|Statistical analysis

	3|RESULTS AND DISCUSSION
	3.1|Physicochemical properties of cashew apple juice
	3.2|Tannin content of cashew apple juice
	3.3|Nutritional composition of cashew apple juice
	3.4|Sensory profile of cashew apple juice

	4|CONCLUSIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


