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Abstract

Cashew testa (Anacardium occidentale L.) is an underutilized by-product rich in
bioactive compounds. This study aims to evaluate the polyphenol content and
bioactivities of cashew nut testa in Vietham using ultrasound-assisted extraction with
different solvents. Methanol and ethanol were identified as the most effective solvents,
yielding extracts with high polyphenol content of (484.06 + 4.26) mg GAE/g and
(465.33 + 4.69) mg GAE/g, respectively. The results from antioxidants assay
demonstrated that at the concentration of 100 pug/mL, methanol and ethanol extracts
exhibited > 87% DPPH and > 99% ABTS inhibition In addition, both extracts showed
pronounced antimicrobial activity against Staphylococcus aureus and Candida
albicans, as indicated by inhibition zone diameters exceeding 11 mm and minimum
inhibitory concentrations of 1.56 mg/mL. These results confirm the effectiveness of
ultrasound-assisted extraction for producing polyphenol-rich extracts with antioxidant
and antimicrobial potentials.
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1 Introduction

Viet Nam has remained the world’s leading exporter of
cashew nuts for 18 consecutive years, accounting for
over 80% of global export volume. In 2024, the country
exported more than 765,000 tons of cashew kernels and
generated over 4.6 billion USD in revenue, which is a
remarkable increase compared to previous year (WTO
Center, Viet Nam) [1]. Binh Phuoc is often referred to
as the “cashew capital” of Viet Nam, contributes nearly
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50% of the national cultivation area and over 40% of
the total raw cashew nut output [2].

Cashew nut testa is the thin reddish-brown skin
surrounding the kernel that accounts for approximately
(1-3)% of the total nut weight. It is generated in large
guantities as a by-product of cashew nut processing
with a rich source of polyphenols and flavonoids such
as catechin, epicatechin, catechin gallate and
procyanidins, along with other phytochemicals and
nutrients which have demonstrated antioxidant and
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antimicrobial properties [3]. Despite the rapid growth
of cashew industry, this valuable by-product is often
discarded or utilized only as low-value fuel or
fertilizers [4, 5]. This highlights the cashew testa
extract as a valuable but underutilized resource in fields
such as pharmaceuticals, cosmetics, and food
technology.

The efficient recovery of bioactive compounds from
plant-derived materials strongly depends on the
extraction process which directly influences yield,
chemical composition, and biological activity [5, 6].
Conventional  extraction  techniques, including
maceration, reflux extraction, Soxhlet extraction, and
steam distillation, are still widely employed, yet are
often associated with long extraction times, high
solvent consumption, and potential degradation of
thermolabile compounds [5]. Consequently, increasing
attention has been directed toward advanced extraction
technologies such as ultrasound-assisted extraction
(UAE), microwave-assisted extraction (MAE),
supercritical fluid extraction (SFE), and accelerated
solvent extraction (ASE), which offer improved
efficiency and reduced environmental impact [6].
Among these techniques, UAE has emerged as a
promising approach for polyphenol recovery due to its
ability to enhance mass transfer through acoustic
cavitation, thereby improving extraction efficiency
while reducing processing time and solvent usage.
Furthermore, UAE is compatible with a wide range of
solvents and is considered relatively safe and scalable
for industrial applications. Research reported the
optimization of UAE conditions for maximizing TPC
from cashew testa, demonstrating the feasibility of this
technique for phenolic recovery [7]. However, their
study primarily focused on process optimization
parameters and did not comprehensively evaluate the
influence of solvent polarity on extraction efficiency,
phytochemical profile, or biological activities of the
resulting extracts. In addition, the antioxidant and
antimicrobial properties of solvent-specific UAE
extracts were not systematically compared.

Therefore, this study aims to evaluate the polyphenol
content and bioactivities of cashew nut testa in Viet

Nam wusing UAE with different solvents. By
systematically  assessing  extraction efficiency,
antioxidant capacity, and antimicrobial activity, this
work seeks to provide scientific evidence supporting
the valorization of cashew testa as a high-value natural
resource, thereby contributing to sustainable
agricultural by-product utilization and the development
of functional ingredients for food, cosmetic, and
pharmaceutical applications.

2 Material and Method

2.1 Material

Cashew testa samples were collected from cashew
processing factories in Binh Phuoc, Dong Nai.
Chemicals: ethanol, methanol, Na.COs, AICls,
CHsCOONa, ascorbic acid, Folin - Ciocalteu reagent,
quercetin, gallic acid, and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) were purchased from Sigma-
Aldrich (St. Louis, MA, USA) and Merck (Germany).
Brain Heart Infusion (BHI) media (Himedia) were also
used.

Microbial strains: S. aureus ATCC 25923 and C.
albicans ATCC 1023 were provided by Biotechnology
Center of Ho Chi Minh City, Viet Nam.

2.2 Method

2.1.1 UAE procedure

Cashew testa was collected from Binh Phuoc, Dong
Nai province. The raw material was cleaned and dried
at 50 °C until the moisture content was below 12%, and
ground into a fine powder. UAE was performed out
using an ultrasonic bath (maximum power 600 W) with
minor modifications [8]. Sample were extracted with
different solvents (e.g. ethanol, methanol, and water) at
a solid to solvent ratio of 1:10 for 180 min at 60 °C.
The extracts were filtered, concentrated under reduced
pressure at 40 °C using a rotary evaporator (Buchi,
Switzerland), and freeze-dried to obtain powdered
extracts. Extraction efficiency was calculated based on
extraction yield.

2.2.2 Qualitative phytochemical analysis

Qualitative phytochemical characterization of cashew
testa extracts was performed using established qualitative
assays based on specific color reactions and precipitation
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phenomena to detect major groups of secondary
metabolites. Tannins were identified through gelatin
precipitation reactions. Polyphenolic compounds were
qualitatively detected using a 10% ferric chloride (FeCls)
reagent, and flavonoids were identified by reaction with
concentrated sulfuric acid (H2SOx) [9].

To further verify the occurrence of polyphenols and
catechins, thin-layer chromatography (TLC) analysis
was conducted [10]. Silicagel 60 Fzss TLC plates
(Merck, Germany) were activated at 110 °C for 30 min
prior to analysis. Separation was achieved using a
mobile phase consisting of chloroform: methanol:
acetic acid (9:3:3 v/v/v). Extracts and reference
standards (gallic acid and catechin, 10 g/L) were
spotted onto the plates and developed for (25-30) min.
After development, the plates were dried, sprayed with
1% FeCls solution, and heated at (95-105) °C for (5-10)
min. The presence of polyphenols and catechins was
confirmed by comparing the color reactions and
retention behavior of sample spots with those of the
corresponding standards.

2.2.3 TPC determination

The TPC of cashew testa extracts was determined using
the Folin-Ciocalteu method, with slight modifications
[4]. Briefly, 1 mg of dried extract was dissolved in 1
mL of methanol to obtain a concentration of 1 mg/mL.
An aliquot of 0.1 mL of this solution was mixed with
0.5 mL of 10% Folin-Ciocalteu reagent and allowed to
react for 10 min. Subsequently, 0.4 mL of 7.5%
Na2COs solution was added, and the mixture was
incubated in the dark at 30 °C for 1 h. The absorbance
was measured at 765 nm using ELISA reader
(VersaMAX). All experiments were performed in
triplicate. A calibration curve was prepared using gallic
acid as a standard under the same experimental
conditions, at concentrations of (500, 250, 125, 62.5,
31.25, and 15.625) pg/mL. TPC values of the extracts
were expressed as milligrams of gallic acid equivalents
per gram of extract (mg GAE/g).

2.2.4 Antioxidant activity

2.2.4.1 DPPH scavenging assay

The DPPH scavenging activity was measured as
previously described with slight modifications [11].
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Briefly, 400 pL of 0.1 mM DPPH solution prepared in
methanol was added to 400 pL of extract solution at
different concentrations (1.95-62.5) pg/mL. The
mixtures were incubated in the dark for 30 min, then
the absorbance was recorded at 517 nm using a UV-
VIS spectrometer (UV-11 model,

Spectro, USA). Ascorbic acid at the concentrations of
(1.95-62.5) pg/mL was used as the positive control,
while methanol was used as the negative control. All
experiments were performed in triplicate. The
percentage of DPPH radical scavenging activity was
calculated using the following equation. Radical
scavenging activity (%) = [1 — (AbSsampie/ ADScontror)] X
100. The ICso value, defined as the extract
concentration required to inhibit 50% of DPPH
radicals, was determined from the linear regression
equation obtained by plotting inhibition percentage
against sample concentration.

2.2.4.2 ABTS scavenging assay

The ABTS scavenging activity was determined as
previously described with minor modifications [12].
The ABTS™ radical cation was generated by mixing 7
mM ABTS™ solution with 2.45 mM potassium
persulfate (K.S:0z) and allowing the mixture to stand
in the dark at room temperature for (12-16) h. The
solution was diluted with methanol to an absorbance of
0.70 £ 0.02 at 734 nm. Extracts solutions (1.95-62.5)
ug/mL were mixed with 900 uL of the ABTSe*
working solution and incubated in the dark for 6 min,
and absorbance was measured at 734 nm using a UV-
VIS spectrometer (UV-11 model, Spectro, USA).
Ascorbic acid at the concentrations of (1.95-62.5)
pg/mL was used as positive control, methanol as
negative control. All assays were performed in
triplicate. ABTS radical scavenging activity was
calculated as: Radical scavenging activity (%) = [1 —
(AbSsampie/ AbScontrol)] < 100.  ICso  values were
determined from the linear regression of inhibition
percentage versus concentration.

2.2.5 Antibacterial activity

2.2 5.1 Disc diffusion assay

The antibacterial activity of the cashew testa extract was
evaluated using the disc diffusion method with minor
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modifications [13]. S. aureus ATCC 25923 and C.
albicans ATCC 1023 were cultured in Brain Heart
Infusion (BHI) broth at 37 °C for 24 h, and microbial
suspensions were adjusted to 10° CFU/mL. Sterile
Mueller-Hinton agar plates were inoculated, and wells (6
mm diameter) were filled with 50 pL of extract (400
pg/mL). Gentamicin (100 pg/mL) served as the positive
control. After incubation at 37 °C for 24 h, diameters of
inhibition zones were measured. Antibacterial activity
was expressed as the inhibition zone diameter (r, mm),
calculated as r = D — d, where D is the total diameter
including the well and d is the well diameter (6 mm). All
experiments were performed in triplicate.

2.2.5.2 Minimum inhibitory concentration (MIC)

The MICs were determined by broth microdilution in
96-well method [18]. The extract was poured into a
sterile 96-well plate at various concentrations (0.19-
100) pg/mL. Subsequently, 100 pL of bacterial
suspension cultured BHI medium for (16-18) h at a
concentration of (1.5 x 10%) CFU/mL was added. A
bacterial suspension without extracts was used as a
positive control, while negative control was made with
only extracts and no bacterial suspension. The 96-well
microplate was incubated at 37 °C for 24 h to 48 h.
Afterward, 30 uL of 0.01% resazurin was added to each
well and incubated further at 35 °C for 30 minutes. The
MIC was determined as the lowest concentration of the
extract at which the resazurin reagent did not turn pink,
indicating the inhibition of microbial growth.

2.3 Data analysis

All experiments were performed in triplicate, and results
are presented as mean + standard deviation (S.D.).
Statistical analyses were conducted using Statgraphics

and Microsoft Excel 2013. Differences among treatments
were evaluated by analysis of variance (ANOVA), with
statistical significance defined at p < 0.05.

3 Results and Discussion

3.1 Extraction yield of cashew testa extracts

UAE was performed using ethanol, methanol, and
water to assess the effect of solvent type on the
extraction efficiency of cashew testa. As shown in
Figure 1, the freeze-dried methanol (ME) and ethanol
(EE) extracts exhibited a darker and more
homogeneous appearance than the water extract (WE),
indicating a higher recovery of phenolic-rich
components. Methanol achieved the highest extraction
yield (36.07 £ 1.70)%, followed by ethanol (26.53 +
2.87)% and water (15.47 + 0.31)% (Table 1). These
findings indicate that solvent polarity plays a crucial
role in the extraction process, with methanol
demonstrating the most effective recovery of cashew
testa constituents. This enhanced performance is likely
due to its suitable polarity, which improves the
solubility of a broad range of phenolic compounds
compared with ethanol and especially water [15].
Under UAE conditions, acoustic cavitation enhances
solvent penetration and mass transfer, thereby
facilitating the Additionally, under UAE conditions,
acoustic cavitation enhances solvent penetration and
mass transfer, facilitating the release of intracellular
phenolic compounds [12]. Consistent with previous
reports, organic solvents generally vyield higher
phenolic recovery than aqueous systems under both
conventional and ultrasound-assisted extraction
conditions [8, 15].

EE

solvent

Sample Extraction
efficiency (%0)
EE 26.53" + 2.87
ME 36.072+ 1.7
ME WE 15.47°+0.31

Figure 1 Cashew testa extract powder from different extraction

WE: Water extract, EE: Ethanol extract, ME: Methanol extract.

Table 1 Extraction efficiency (%) of
different extraction solvents

Letter a, b, c: different letters indicate
significant differences (p < 0.05).
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The extraction efficiency of phenolic compounds from
cashew testa was strongly influenced by solvent
polarity. Methanol and ethanol yielded significantly
higher extraction efficiencies than water, consistent
with previous reports highlighting the superior
solubilization capacity of organic solvents for phenolic
compounds [15]. Although methanol showed the
highest extraction efficiency, ethanol is generally
preferred for food and pharmaceutical applications due
to its lower toxicity and regulatory acceptance [16].
Under UAE conditions, acoustic cavitation further
enhanced mass transfer and facilitated the release of
intracellular phenolic compounds [8].

3.2 Phytochemical screening and TPC

Qualitative phytochemical screening of the cashew testa
extracts demonstrated the presence of major bioactive
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groups, including phenolics, tannins, and flavonoids,
across all tested solvents (Table 2). The presence of
phenolic compounds was further confirmed by thin-
layer chromatography (TLC), which showed
comparable migration behavior and color reactions
among the extracts((Figure 2). These results confirm
cashew testa as a rich source of natural bioactive
compounds, particularly polyphenols. These metabolites
are well known for their antioxidant and antimicrobial
properties, contributing to the functional potential of the
extracts. Moreover, UAE demonstrated effective
recovery of phenolic constituents while preserving their
native profiles, offering a practical advantage over
conventional and enzyme-assisted extraction methods in
terms of efficiency and process simplicity.

Table 2 Qualitative phytochemical results

Sample tannin | flavonoid | polyphenol
EE + + +
ME + + +
WE + + +

WE: Water extract, EE: Ethanol extract, ME: Methanol
extract

A

L - . P

Polyphenol

- - <

Ctrl WE ME E

Figure 2 Qualitative phytochemical results (A. TLC
method; B. classical biochemical reactions: T: Tanin,
P: Pholyphenol, F: Flavonoid)

3.3TPC

The TPC of cashew testa extracts is shown in Table 3.
The ME exhibited the highest TPC (484.06 + 4.26) mg
GAE/qg, followed by EE, (465.33 + 4.69) mg GAE/g
and WE (453.13 = 0.65) mg GAE/g. The superior
performance of methanol may be attributed to its
polarity and hydrogen-bonding capacity which
enhance the solubility of phenolic compounds. These

results are consistent with previous studies in which
lower TPC values was obtained from ethanol and
methanol extracts of cashew testa under conventional
and optimized UAE conditions [7]. The high TPC
observed in this study confirms that methanol is an
efficient solvent for phenolic recovery, while ethanol
remains a more practical and safer option for large-
scale food and pharmaceutical applications.

Table 3 TPC of cashew testa extract powder obtained from different extraction solvents.

Sample

EE ME WE

TPC (mg GAE/g extract)

465.33° + 4.69

484.06° + 4.26 453.13° + 0.65

Notes: Different letters indicate significant differences (p < 0.05).

3.4 Antioxidant activity
3.4.1 DPPH radical scavenging activity
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100 EE —=-ME WE -<Ascorbic acid
Y
=1]
|
9’-: 60
240
asi
A
= 20 +
0 1
3.125  6.25 12.5 25 50 100
Concentration (pg/mL)
Figure 3 DPPH radical scavenging activity (%) of water
extract (WE), ethanol extract (EE), and methanol extract
(ME) at different concentrations (3.125-100) pg/mL.

Table 4 1Cs value of cashew testa extract powder
obtained from different extraction solvents

i ICso value
Sample Equation ( usg(;/mL)
EE | 6_7121,2;28213(;2% 13.72 % 0.50
ME 7?7;8252,'23 1:1%();)7;9 13.07+0.35
WE 1124293,';3:1%(_);)6;7 14.68 + 0.54
AS;;?IC 3_36/5;33’2;)253()2&)3 11.39 +0.96

The antioxidant capacity of the cashew testa extracts
was first evaluated using the DPPH radical scavenging
assay. As shown in Figure 3, all extracts exhibited a
clear concentration-dependent increase in radical
scavenging activity from 7.61% to 88.56%.
Importantly, no significant difference was observed
between the extracts and the positive control (ascorbic
acid) at higher concentrations. The calculated 1Cso
values were (13.07 £ 0.35) pg/mL, (13.72 £ 0.50)
pg/mL, and (14.68 + 0.54) ug/mL for ME, EE and WE,

respectively, compared with (11.39 + 0.96) pg/mL for
ascorbic acid (Table 4). These results indicate that all
extracts possess strong radical scavenging potential,
with methanol slightly outperforming ethanol and
water. The differences in activity may be related to
solvent dependent differences in  polyphenol
concentration, as higher polyphenol yields generally
enhance antioxidant capacity.

3.4.2 ABTS radical scavenging activity

100

—

EE —8-ME WE == Ascorbic acid l l

o
<

(=)
(=}

~
(=

ABTS scavening (%)

o
(=}

|

3.125

6.25 12.5 25 50

Concentration (pug/mL)
Figure 4 ABTS radical scavenging activity (%) of water
extract (WE), ethanol extract (EE), and methanol extract (ME)
at different concentrations (3.125-100) pg/mL.

100

Table 5 1Cs value of Cashew testa extract powder
obtained from different extraction solvents
. I1Csp value
Sample Equation (:; /mL)
EE |7~ 24‘?{?2:112)(.’;)5;56‘9244’ 10.43 +0.27
ME | 23‘2‘:6:111&’;) 4; 24 76291 10144031
we |77 24‘:526:1‘15.’;)5; 610'874’ 11.36 +0.26

The ABTS assay further confirmed the antioxidant
potential of cashew testa extracts. As shown in Figure
4, radical scavenging activity increased in a clear dose-
dependent manner from 21.00% to 99.79%. The 1Cso
values were (10.14 + 0.31) pg/mL, (10.43 £ 0.27)
pg/mL, and (11.36 = 0.26) pg/mL for ME, EE and WE,

respectively, compared with 8.32 pg/mL for ascorbic
acid (Table 5). Although less potent than ascorbic acid,
both methanol and ethanol extracts exhibited
significantly higher ABTS scavenging activity than
water extract. The antioxidant performance closely
corresponded to the TPC of the extracts, supporting the
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established role of phenolic compounds as primary
contributors to ABTS scavenging activity. Comparable
antioxidant activities of cashew testa extracts have
been reported demonstrating strong DPPH ICso =
(12.35 £ 1.48) pg/mL and ABTS ICso = (33.77 £ 1.04)
pmg/mL  scavenging capacities [4]. Furthermore,
comparison with our previous work employing
conventional maceration revealed higher 1Cso values,
indicating lower antioxidant activity. This highlights
the critical influence of extraction methodology on
bioactivity, with UAE providing enhanced polyphenol
recovery and preservation, resulting in stronger
antioxidant performance.

Overall, both DPPH and ABTS assays demonstrated
that all cashew testa extracts are capable of effectively
scavenging free radicals. Flavan-3-ols such as catechin,
epicatechin, and procyanidins act as effective
antioxidants by donating electrons or hydrogen atoms
to neutralize free radicals, while the resulting phenoxyl
radicals are stabilized through resonance structures,
thereby terminating oxidative chain reactions [17].
Phenolic-rich extracts have been reported to reduce
intracellular reactive oxygen species (ROS), protect
biomolecules from oxidative damage, and activate
endogenous antioxidant defense pathways, including
Nrf2-mediated signaling, in cellular models [18]. From
an application standpoint, these properties support the
use of cashew testa extracts as natural antioxidants in
food, cosmetic, and pharmaceutical formulations.
While ME and EE were more efficient in recovering
bioactive phenolics, EE represents a safer and more
sustainable solvent for industrial-scale applications.

Tap chi Khoa hoc & Cong nghé Vol 9, No 4

Collectively, these findings highlight cashew testa as a
valuable phenolic-rich  by-product with strong
antioxidant potential. The ME and EE extracts
consistently exhibited higher activities than the water
extract, reflecting their greater efficiency in extracting
phenolic compounds. These results are consistent with
previous studies in which cashew testa contained
catechin, epicatechin, and procyanidins that exhibited
strong free radical scavenging activities. These
findings confirm cashew testa as a valuable source of
natural  antioxidants, with  solvent selection
(particularly methanol and ethanol) as a critical factor
in maximizing antioxidant efficiency.

3.5 Antibacterial activity

The antimicrobial assays demonstrated that all cashew
testa extracts exhibited inhibitory effects against S.
aureus and C. albicans (Figure 5). Among them, EE
and ME showed the strongest activity, as indicated by
inhibition zones exceeding 11 mm (Table 6).
Specifically, the ME produced the largest inhibition
zone against S. aureus (13.5 £ 0.5) mm, followed by
EE (12.5 = 0.5) mm and WE (11.17 + 0.29) mm. For
C. albicans, both EE and ME demonstrated inhibition
zones greater than 11 mm, whereas WE displayed the
weakest effect (10.5 £ 0.5) mm. The MIC assay further
supported these observations (Figure 6). Both EE and
ME exhibited strong antimicrobial effects, with MIC
values of 1.56 mg/mL and 0.78 mg/mL, respectively.
These findings suggested that ME and EE are more
effective than water in recovering antimicrobial
compounds from cashew testa, likely due to their
favorable polarity.

Table 6 Measurement of inhibition zone diameters (mm) of
WE, EE and ME against S. aureus and C. albicans

Sample Diameter of inhibition zone of (mm)
S.aureus C.albicans
EE 1252+ 0.5 11.172+0.29
ME 1352+ 0.5 11.332+0.58
WE 11.17° + 1052+ 0.5
Figure 5 Antibacterial activity of WE, EE and 0.29

ME against S. aureus and C. albicans by disk
diffusion

Different letters indicate significant differences (p < 0.05).
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The antimicrobial activity observed for cashew testa
extracts is consistent with previous studies reporting
strong antibacterial and antifungal properties of
polyphenol-rich extracts. In the present study, EE and
ME extracts produced significantly larger inhibition
zones (> 11 mm) against S. aureus and C. albicans and
exhibited lower MIC values (0.78 - 1.56) mg/mL than
WE, indicating superior antimicrobial potency.
100 50 25 125625312 1.56 0.78 0.39 0.19 () (4)

BN N

S.aureus
Figure 6 MIC results of WE, EE and ME.
This enhanced activity is closely associated with their
higher polyphenol content and more efficient recovery
of bioactive compounds. Polyphenols, particularly
catechins, flavonoids, and coumarin derivatives, are
known to disrupt microbial cell membranes, interfere
with essential metabolic enzymes, and inhibit cell

Tai liéu tham khao

division. Moreover, synergistic interactions among
these phenolic constituents may further amplify
antimicrobial  efficacy. The solvent-dependent
differences in inhibition zones and MIC values
underscore the critical role of extraction solvent
polarity in maximizing the recovery and biological
effectiveness of antimicrobial compounds from cashew
testa.

4 Conclusion

This study demonstrated that UAE is an effective
method for recovering polyphenols from cashew testa,
yielding extracts with strong antioxidants and
antimicrobial activities. Among the tested solvents, the
ME and EE exhibited the highest bioactivity, as
evidenced by its superior radical scavenging capacity
and inhibitory effects against S. aureus and C. albicans.
These findings highlighted the influence of extraction
methods on the biological efficacy of cashew testa
extracts and underscore their potential as sustainable
value added products derived from agricultural by-
products.

Acknowledgment

The authors acknowledge the Biotechnology Center of
Ho Chi Minh City for providing laboratory facilities
and technical support.

1. WTO Center Vietnam. (2024). Cashew nut export performance of Vietnam in 2024. WTO Center Viet Nam.
https://wtocenter.vn/tin-tuc/26895-cashew-industry-and-new-export-record (accessed: 22 April 2025).

2. Vietnam Cashew Association (VINACAS). (2023). Annual report of the Vietnam cashew industry. VINACAS.
Available at: https://vinacas.com.vn (accessed: 22 April 2025).

3. N. Chandrasekara, F. Shahidi. (2011). Effect of roasting on phenolic content and antioxidant activities of whole

cashew nuts, kernels, and testa. Journal
https://doi.org/10.1021/jf2000772

of Agricultural

and Food Chemistry 59(9), 5006-5014.

w Dai hoc Nguyén T4t Thanh



Tap chi Khoa hoc & Cong nghé Vol 9, No 4

4. P. Sruthi, C. Roopavathi, M.M. Naidu. (2023). Profiling of phenolics in cashew nut (Anacardium occidentale
L.) testa and evaluation of their antioxidant and antimicrobial properties. Food Bioscience 51, 102246.
https://doi.org/10.1016/j.fbi0.2022.102246.

5. R.M. Smith. (2003). Before the injection-modern methods of sample preparation for separation techniques.
Journal of Chromatography A 1000(1-2), 3-27. https://doi.org/10.1016/S0021-9673(03)00511-9.

6. S. Sasidharan, Y. Chen, D. Saravanan, K.M. Sundram, Y.L. Latha. (2011). Extraction, isolation and
characterization of bioactive compounds from plants’ extracts. African Journal of Traditional, Complementary and
Alternative Medicines 8(1), 1-10. https://www.ajol.info/index.php/ajtcam/article/view/60483.

7. T.N. Nguyen, M.D. Doan, D.V. Nguyen, T.Q.P. Le. (2024). Optimizing conditions for total phenolic contents
using ultrasound-assisted extraction from cashew testa (Anacardium occidentale Linn.). Journal of Science and
Technology, Industrial University of Ho Chi Minh City 72(6), 45-54.

8. F. Chemat, N. Rombaut, A.G. Sicaire, A. Meullemiestre, A.-S. Fabiano-Tixier, M. Abert-Vian. (2017).
Ultrasound assisted extraction of food and natural products: Mechanisms, techniques, combinations, protocols and
applications. Ultrasonics Sonochemistry 34, 540-560. https://doi.org/10.1016/j.ultsonch.2016.06.035.

9. P. Tiwari, B. Kumar, M. Kaur, G. Kaur, H. Kaur. (2011). Phytochemical screening and extraction: A review.
International Pharmaceutica Sciencia 1(1), 98-106.

10. V. Rastija, A. Mornar, 1. Jasprica, G. Sre¢nik, M. Medi¢-Sari¢. (2004). Analysis of phenolic components in
Croatian red wines by thin-layer chromatography. Journal of Planar Chromatography - Modern TLC 17(1), 26-31.
https://doi.org/10.1556/jpc.17.2004.1.6

11.1. Giilgin, S.H. Alwasel. (2023). DPPH radical scavenging assay. Processes 11(8), 2248.
DOI:10.3390/pr11082248

12. R.A.M. de Sena Andrade, V.B.V. Maciel, R.R. Pereira, F.H.A. Rodrigues, D.C. Rodrigues, A.L. Oliveira,
L.P.S. Cassiano, E.K. Silva, M.A.A. Meireles. (2023). Microencapsulation of phenolic compounds from cashew
apple (Anacardium occidentale L.) agro-food waste: Physicochemical characterization, antioxidant activity,
bioavailability and stability. Food Chemistry Advances 3, 100364. https://doi.org/10.1016/j.focha.2023.100364
13. P. Ngamsurach, P. Praipipat. (2022). Antibacterial activities against Staphylococcus aureus and Escherichia
coli of extracted Piper betle leaf materials by disc diffusion assay and batch experiments. RSC Advances 12(40),
26435-26443. https://doi.org/10.1039/D2RA04064A.

14. V. Caso Coelho, A.M.C. Pereira, A.M.C. Coelho, R.B. Pedroso, D. Silveira, T.F.F. Magalhdes, A.L. Mattos-
Guaraldi. (2021). Evaluation of antimicrobial susceptibility testing of Nocardia spp. isolates by broth microdilution
with resazurin and spectrophotometry. BMC Microbiology 21(1), 331. https://doi.org/10.1186/512866-021-02357-6.
15. M. Pinelo, M. Rubilar, M. Jerez, J. Sineiro, M.J. NUfez. (2008). Effect of solvent, temperature, and solvent-
to-solid ratio on the total phenolic content and antiradical activity of extracts from grape pomace. Journal of
Agricultural and Food Chemistry 56(6), 2111-2117. https://doi.org/10.1021/jf073366b.

16. J. Dai, R.J. Mumper. (2010). Plant phenolics: Extraction, analysis and their antioxidant and anticancer
properties. Molecules 15(10), 7313-7352. https://doi.org/10.3390/molecules15107313.

17. R.L. Prior, X. Wu, K. Schaich. (2005). Standardized methods for the determination of antioxidant capacity
and phenolics in foods and dietary supplements. Journal of Agricultural and Food Chemistry 53(10), 4290-4302.
https://doi.org/10.1021/jf0502698.

18.H.-K. Na, Y.-J. Surh. (2008). Modulation of Nrf2-mediated antioxidant and detoxifying enzyme induction by
the green tea polyphenol (-)-epigallocatechin-3-gallate. Food and Chemical Toxicology 46(4), 1271-1278.
https://doi.org/10.1016/j.fct.2007.11.006.

@ Dai hoc Nguyén Tat Thanh
D

NGUYENTAT THANE



Tap chi Khoa hoc & Cong nghé Vol 9, No 4

Ung dung phwong phap siéu am trong chiét xuat polyphenol tir vé lua hat diéu (Anacardium
occidentale L.) va danh gia hoat tinh chéng oxy hoa, khang khuin
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Tém tat Vo lua hat didu (Anacardium occidentale L.) 14 phu pham cua nganh cong nghiép ché bién hat diéu, chira
nhiéu hop chat c6 hoat tinh sinh hoc. Nghién ciru ndy nham danh gia ham luong polyphenol va hoat tinh sinh hoc
ctia cao chiét tir vo hat lua diéu tai Viét Nam bing phwong phap chiét xuét hd trg siéu &m véi cac dung mdi khac
nhau. Két qua nghién ciru cho thay dung moi methanol va ethanol té ra hiéu qua nhat, cho ham lwong polyphenol
t6ng s6 cao nhat lan luot 13 465,33 mg GAE/g va 484,06 mg GAE/g, xac dinh theo phuong phap Folin - Ciocalteu.
Hoat tinh chong oxy hoa cua cac chiét xuat duoc danh gia bang phuong phap DPPH va ABTS. O nong d6 100
ng/mL, cao chiét methanol va ethanol thé hién kha ning bit goc tu do manh, véi % tc ché > 87 % (DPPH) va >
99 % (ABTS). Gia trj ICs twong tmg 1a 13,07 va 10,14 ug/mL ddi véi cao methanol, va (13,72 va 10,43) pg/mL
dbi vai cao ethanol. Hoat tinh khang khuan caa chung dwoc danh gia d6i véi Staphylococcus aureus va Candida
albicans. bang phuong phéap khuéch tan dia thach va phuong phap Nong d6 we ché tdi thiéu. Két qua cho thiy cao
chiét methanol va ethanol déu cho hiéu qua trc ché 13 rét, v6i duong kinh vong vo khuén > 11 mm va ndng do tc
ché t6i thiéu dat 1,56 mg/mL. Nhin chung, két qua cho thiy chiét xuat hd tro siéu &m két hop vdi lua chon dung
moi phu hop 1a giai phap hiéu qua dé thu nhan cao chiét giau polyphenol tir vo lua hat diéu, gop phan dinh huéng
g dung phu pham nay nhu ngudn chat chdng oxy hoa va khang khuan ty nhién cho cac linh vuc thuc phim, my
pham va duoc pham.

Tur khoa Chéng oxy héa; khang khuin; vé lua hat diéu; polyphenols; chiét xuat hd trg siéu am.
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