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ABSTRACT

Aim/Background: Legumes are nutrient-dense with bioactive compounds offering protective effects
against non-communicable diseases. The study aimed to screen phytochemicals, determine the
total phenol and flavonoid contents and assess the in vitro antioxidant potential, and antidiabetic
and anti-inflammatory activity of white cowpeas. Materials and Methods: Aqueous and ethanolic
extracts of white cowpea were prepared. Total phenol content was estimated using the Folin-
Ciocalteu colorimetric method and total flavonoid content was estimated using the aluminium
chloride method. The antioxidant potential was assessed using DPPH assay, superoxide radical
scavenging assay, phosphomolybdenum reduction assay and FRAP assay. The antidiabetic
activity was evaluated using an alpha-amylase inhibition assay and the anti-inflammatory activity
was evaluated using a human red blood cells membrane stabilization assay. Results: The total
phenolic and total flavonoid content of white cowpea was two folds higher in the ethanol extract
(343.67+£1.19 pg/mg GAE and 60.87+0.33 pg/mg QE, respectively) than aqueous extract.
Antioxidant analysis revealed that the ethanol extract exerted superior activity with an IC_ of
47.21+0.09 pug/mL against DPPH, 110.6+£0.2 ug/mL against superoxide anions, 49.62+0.26 ug/
mL against ferric while the aqueous extract had superior activity against phosphomolybdenum with
an IC_, of 30.05+0.02 ug/mL. The anti-diabetic and anti-inflammatory analysis revealed superior
activity of ethanol extract (30.88+0.51 pg/mL; 97.99+3.34 ug/mL, respectively) on par with the
standard (acarbose and aspirin, respectively). The principal bioactive compounds present in white
cowpea are ethyl a-d-glucopyranoside (43.24%), melezitose (18.25%) and 3-O-Methyl-d-glucose
(11.19%). Conclusion: White cowpeas are rich in bioactive compounds with excellent antioxidant
potential, anti-diabetic and anti-inflammatory activity.
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INTRODUCTION

Legumes are members of the Fabaceae or Leguminosae
family that bear edible seeds in pods. They are considered
the second most important food source after cereals.
51 Legumes hold high economic and environmental
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importance as cultivation of legumes dramatically
reduces the use of synthetic fertilizers by establishing
symbiotic relationship with nitrogen-fixing bacteria and
arbuscular mycorrhizal fungi, thus reducing the release
of a major greenhouse gas NO,.1*4!

Legumes commonly used for human consumption
include soybeans, common beans, chickpeas, cowpeas,
dry peas, lentils, lupins, green peas, pigeon peas,
groundnuts and peanuts.*! They are a sustainable source
of proteins, dietary fibre, starch, vitamins, and minerals
containing significant amounts of phytochemicals that
confer beneficial effects on human health.”" Several
studies have revealed that consumption of legumes has
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a protective effect against non-communicable diseases.
%1 In a recently published study, raw and cooked black
turtle beans (Phaseolus vulgaris 1.) possessing diverse
profiles of bioactive compounds were found to exhibit
excellent 7z vitro anticancer activity against human
colorectal adenocarcinoma (HT-29) cells and human
breast adenocarcinoma (MCF-7) cells.”” Howevert,
phenolic compounds that confer these benefits majorly
tend to vary with differentlegumes due to seed coat color.
I Hence, the study aimed to screen phytochemicals,
estimate the total phenol and flavonoid contents, assess
the in vitro antioxidant, antidiabetic, anti-inflammatory
activity and identify potential bioactive compounds
present in white cowpea.

MATERIALS AND METHODS
Raw Materials

White cowpea (Vigna unguiculata 1..) was procured from
a local vendor in Chennai, Tamil Nadu, India. White
cowpea was checked for any stones, chaff and plant
parts, washed with distilled water and dried under
sunlight. The legume seeds were ground in a hammer
mill and sieved through 0.2-mm screen. The finely
powdered legumes were stored in labelled air-tight
containers for analysis.

Proximate Analysis

The moisture, carbohydrate, protein, fat, crude fibre
and ash were determined according to AOAC."! Energy
(kcal) was calculated.

Preparation of Extracts

Aqueous and ethanol extract of white cowpea were
prepared for the screening of phytochemicals, estimation
of total phenol and flavonoid, iz vitro antidiabetic and anti-
inflammatory activity. The aqueous extract was prepared
using the hot water extraction method. In a 250 mL sterile
conical flask, five gram of pulverized white cowpea was
mixed with 50 mL distilled water before sealing it with
a cotton plug. The mixture was autoclaved for 10 min
and filtered using filter paper. The resultant supernatant
was stored at 5°C in air-tight glass bottles. The ethanol
extract was prepared using the maceration method. Five
grams of pulverized white cowpea was soaked in 50 mL
ethanol for 72 hr. The resultant substance was filtered
and stored at 5°C in air-tight glass bottles.

Screening of Phytochemicals

The phytochemicals present in the aqueous and ethanol
extract of white cowpea were screened using standard
methods.'” Test for alkaloids, terpenoids, steroids,
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phenols, flavonoids, tannins and saponins were carried
out to check for presence/absence.

Estimation of Total Phenolic Content

The total phenolic content of white cowpea was
determined using Folin-ciocalteau method.!! Aqueous
and ethanol extract (0.5 mL each) were mixed with
2.5 mL of Folin-ciocalteau reagent (10%) and 2.5 mL
of sodium bicarbonate (7.5%) was added after five min.
This mixture was incubated in the dark for 45 min at
room temperature and the absorbance was measured
using UV-Spectrophotometer at 765 nm. Gallic acid was
used as the standard and the results were presented as
ug/mg of GAE.

Determination of Total Flavonoid Content

The total flavonoid content of white cowpea was
determined using the aluminium chloride method.!""
Based on this method, the aqueous and ethanol extract
(1.0 mL each) were mixed with 4 mL of distilled water,
0.30 mL of NaNO, solution (10%), 0.30 mL AlCI,
solution (10%) and 2.0 mL of NaOH solution (1%).
The mixture was thoroughly mixed and absorbance
was measured using UV-Spectrophotometer at 510 nm.
Quercetin was used as the standard and the results were

expressed as pg/mg of QE.

Antioxidant Assays

In wvitro antioxidant potential of white cowpea was
assessed using free radical scavenging assays namely
DPPH free radical scavenging assay and superoxide
anion radical scavenging assay and by reduction assays
namely phosphomolybdenum reduction assay and ferric
reducing antioxidant power assay.

DPPH Assay

DPPH free radical scavenging assay was carried out
with slight modification.™ Aqueous and ethanol
extract of white cowpeas at different concentrations
(20,40,60,80,100 and 120pg/ml. each) reconstituted
with methanol were added to 5mL of DPPH (0.1mM)
prepared in methanol. As a control, 5 mm of DPPH
solution in methanol without antioxidants was utilized.
The test tubes were vigorously shaken and incubated
at 25°C for 30 min. A spectrophotometer was used to
measure the absorbance at 517 nm. The percentage
of radical scavenging activity was calculated using the
following formula:

% =

[Absorbance in Control — Absorbance in Sample} % 100

Absorbance in Control
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Superoxide Anion Radical Scavenging Assay

In vitro antioxidant potential of white cowpea was
determined using a superoxide anion radical scavenging
assay."! Aqueous and ethanol extract of white cowpeas
at different concentrations (20, 40, 60, 80, 100, and
120 pg/mlL each) were taken and 50 mM phosphate
buffer (pH 7.8), 1.5mM of riboflavin, 12 mM of
EDTA, and 50 mM mg NBT were added. The resulting
mixes were held for 10 min under a UV lamp. Using
a UV-Spectrophotometer, the extracts’ absorbance was
assessed following the incubation time at 580 nm. The
percentage of radical scavenging activity was calculated
using the following formula:

% =

Absorbance in Control — Absorbance in Sample %100
Absorbance in Control

Phosphomolybdenum Reduction Assay

Phosphomolybdenum reduction assay was carried
out. Aqueous and ethanol extract of white cowpea
(20, 40, 60, 80, 100, 120 pg/mL each) were mixed with
1 mL of the reagent solution (0.6 M sulfuric acid, 28 M
sodium phosphate, and 4 M ammonium molybdate).
Methanol (0.1 mL) was used as the sample substitute in
the blank. Following a 90 min incubation period at 95°C
in a bath of boiling water, the tubes were sealed with
aluminium foil sheets. The absorbance was noted at
695 nm using a UV-Spectrophotometer. The percentage
of phosphomolybdenum reduction was calculated using
the following formula:

% =

|:Absorbance in Sample — Absorbance in Control:| %100

Absorbance in Sample

FRAP Assay

Ferric Reducing Antioxidant Power (FRAP) assay
was cartied out with slight modification.” Aqueous
and ethanol extract of white cowpeas were taken at
20,40,60,80,100,120 pg/mL concentrations (each) and
were mixed with 2.5 mL of sodium phosphate buffer
(0.2 M, pH 6.6) and 2.5 mL of potassium ferricyanide
(1%) solution. Following 20 min of incubation at 50°C,
10% tricholoroacetic acid was added to the mixture and
thoroughly mixed. The mixture was added with 1 mL of
freshly prepared ferric chloride (0.1%), which was then
incubated at 35°C for 10 min. The absorbance at 700 nm
was then measured using a UV-Spectrophotometer. The
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percentage of FRAP assay was calculated using the
following formula:

% =

|:Absorbance in Sample — Absorbance in Control} %100

Absorbance in Sample

Antidiabetic Assay

In vitro antidiabetic activity of white cowpea was
determined using the o-amylase inhibition assay (starch-
iodine test)." Aqueous and ethanol extract of white
cowpea were taken at concentrations of 20, 40, 60, 80,
100 and 120 pg/mL (each) and 500 pL of 0.2M sodium
phosphate buffer (pH 6.9 containing 6 mM sodium
chloride) was added. The resultant mixture was incubated
for 10 min at room temperature after the addition of
a-amylase solution (10 pl). Soluble starch (1%, w/v)
of 500 uL was added and incubated at 37°c for 10 min.
The addition of dilute HCI (100 pL) and iodine solution
(200 uL) was done to stop the enzymatic reaction.
Acarbose was used as the standard reference. The
absorbance was noted using a UV-Spectrophotometer
at 620 nm. The percentage of inhibition was calculated
as follows:

% =

Absorbance in Control — Absorbance in Sample
X100

Absotrbance in Control

Anti-inflammatory Assay

In vitro anti-inflammatory activity of white cowpea
was estimated using Human RBC (HRBC) membrane
stabilization method."” HRBC
prepared with two mL of blood obtained from
a healthy volunteer who had not taken NSAIDs
two weeks prior to the experiment. The collected

suspension  was

blood was centrifuged at 3000 rpm for 5 min and
the separated packed cells were washed with normal
saline solution (0.9% NaCl) and reconstituted as a
10% (v/v) suspension with isotonic buffer solution
(10 mM sodium phosphate buffer pH 7.4). Aqueous
and ethanol extract of white cowpea were taken at 20,
40, 60, 80, 100 and 120 pg/mL (each) and were mixed
with 2.95 mL of phosphate buffer (pH 7.4) and 0.5
mL of HRBC suspension. The resultant mixtures were
incubated at 54°C for 20 min and centrifuged at 2500
rpm for 3 min. The supernatant liquid was decanted
and the absorbance was measured at 540 nm using
a UV-Spectrophotometer. Aspirin was used as the
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standard reference. The percentage of hemolysis using
the following formula:

Prevention of lysis =

Absorbance insample
100 - x 100
Absorbance incontrol

Gas Chromatography Mass Spectrometry
(GC-MS) Analysis

GC-MS analysis was used to identify bioactive
compounds present in white cowpea.”! The bioactive
compounds were identified using the library spectra
database of the National Institute of Standard and
Technology (NIST).

Statistical Analysis

The analysis was performed in triplicates. The difference
in phytochemical composition between the extracts
was analysed using a student ~test. The half maximal
inhibition potential (IC, ) was calculated from the dose-
response non-linear regression curve fit for 7n witro
antioxidant, antidiabetic and anti-inflammatory assay
by plotting percentage inhibition versus concentrations.
The difference in IC,  between extracts was analysed
using one-way ANOVA. The results were considered
significant at p value of <0.05 and were reported as
meanTtstandard deviation. GraphPad Prism Software,
Version 9 was used for statistical analysis.

RESULTS
Proximate Composition

From Table 1, it can be observed that white
cowpea contains moisture of 11.45+0.64%, the
energy of 348.3610.75 kcal/100g, carbohydrate of
63.9910.58 ¢/100g, protein of 19.05+0.78 ¢/100g, fatof
1.851+0.86 g/100g, the crude fiber of 3.40£0.50 g/100g
and ash of 3.55+0.43 g/100g.

Phytochemicals

Screening of phytochemicals revealed the presence
of alkaloids, terpenoids, steroids, phenols, flavonoids,

Table 1: Proximate composition of white cowpea
(Vigna unguiculata L.).

Constituents Composition

Energy (kcal/100g) 348.36+0.75
Carbohydrate (g/100g) 63.99+0.58
Protein (g/100g) 19.05+0.78
Fat (g/100g) 1.85+0.86
Crude Fiber (g/100g) 3.40+0.50
Ash 3.55+0.43
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Table 2: Total phenol and flavonoid present

in aqueous and ethanol extract of white cowpea
(Vigna unguiculata L.).

Phytochemicals Aqueous Ethanol
Extract Extract
Total Phenol (ug/mg GAE) 117.2+0.30 343.67+1.19**
Total Flavonoid (ug/mg QE) 30.03+0.21 60.87+0.33**

Note: GAE-Gallic Acid Equivalent; QE-Quercetin Equivalent, ** p value <o0.01

tannins and saponins in both aqueous and ethanol
extract of white cowpeas.

Total Phenol and Total Flavonoid Content

As presented in Table 2, both aqueous and ethanol
extract of white cowpea revealed the presence of
total phenols and total flavonoids, with ethanol extract
presenting with highest contents. This demonstrates the
efficacy of ethanol to extract phenolic and flavonoid
compounds better than aqueous solvent.

Antioxidant Potential

Figure 1 illustrates dose dependent iz vitro antioxidant
potential  of and
white cowpea at concentrations ranging between
20-120 pg/mL. Ethanol extract of white cowpea was
found to exhibit increased free radical scavenging
activity dose dependently by degrading DPPH radical,
superoxide anions and by reducing molybdenum and
ferric dose dependently when compared to the aqueous
extract.

Half-maximal inhibition (IC,) is defined as the
concentration required to inhibit a compound where the
lower the value greater the potential. The IC_ values of
the aqueous and ethanol extract of white cowpea against
DPPH, superoxide anion radicals, phosphomolybdenum
and ferric are presented in Table 3. It can be observed
that ethanolic extract had a significantly lower IC,,
value except for phosphomolybdenum reducing power
(»<0.01). However, the antioxidant potential of both
aqueous and ethanol extract were weaker than the
standard ascorbic acid (p<<0.01).

Anti-diabetic Activity

aqueous ethanol extract of

The ability of aqueous and ethanol extract of white
cowpea to inhibit x-amylase enzyme is illustrated in
Figure 2. The inhibition of enzyme by the legumes was
found to be dose dependent at increasing concentrations
(20-120 pg/mL) for aqueous and ethanol extract. The
ethanol extract of white cowpea had increased inhibitory
activity than the aqueous extract. The half maximal
inhibition potential (IC,) of aqueous extract was
52.731+3.75 pg/mlL, ethanol extract was 30.8810.51 pg/
mL and acarbose (standard) was 28.991+0.17 pug/mL as
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DPPH Free Radical Scavenging Activity
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Figure 1: In vitro antioxidant potential of aqueous extract of white cowpea (Vigna unguiculatalL.).

Table 3: IC, values of white cowpea (Vigna unguiculata L.) for in vitro antioxidant, antidiabetic and

anti-inflammatory activity.

Sample IC,, Values
Antioxidant Activity (ug/mL) Antidiabetic Anti-inflammatory
DPPH free Superoxide Phosphomolybdenum FRAP Activity: Activity:Human
radical anion radical Reduction assay assay _AI;?h_a_-amyIase RB_C_ me_mbrane
scavenging scavenging inhibition assay stabilization assay
assay assay (ug/mL) (ng/mL)
Aqueous Extract ~ 93.93+0.202 122.3+0.712 30.05+0.022 110+1.272 52.73+3.75° 759.76+12.61°
Ethanol Extract 47.21+0.09° 110.60.2° 38.12+0.30° 49.62+0.26° 30.88+0.51° 97.99+3.34°
Standard 7.06+0.07°¢ 6.41+0.02° 1.21£0.10° 1.72+0.18° 28.94+2.15° 108.04+0.45°

Note: Different superscripts within column indicate significant difference (p<o.01).

presented in Table 3. It can be inferred that the IC,
potential of the aqueous extract of white cowpea is
significantly weaker than acarbose (»p<0.01) while that
of the ethanol extract was marginally closer to acarbose
with no significant difference.

Anti-inflammatory Activity

Figure 3 illustrates dose dependent anti-inflammatory
activity of white cowpea at concentrations of 20-120
pg/mL. The IC, values of aqueous extract of white

568

cowpea was 759.76+12.61 pg/mlL, ethanol extract
was 97.991+3.34 pg/mlL and aspirin (standard) was
108.04£0.45 pg/mL (Table 3). These indicate that the
HRBC membrane stabilization potential of aqueous
extract of white cowpea was almost seven fold lower
than aspirin (p<0.01), whereas the potential of ethanol
extract was higher than the standard aspirin. However,
the difference between the IC, of ethanol extract and
aspirin was not statistically significant.
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Figure 2: In vitro antidiabetic activity of white cowpea (Vigna unguiculata L.).
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Figure 3: In vitro anti-inflammatory activity of white cowpea (Vigna unguiculataL.).

Bioactive Compounds present are ethyl o-d-glucopyranoside (43.24%),

Table 4 presents the bioactive compounds present in ~ melezitose  (18.25%) and  3-O-Methyl-d-glucose
white cowpea. The principal bioactive compounds  (11.19%).

Table 4: Bioactive compounds present in the ethanol extract of white cowpea (Vigna unguiculata).

Sl. No. Compound Name Structure RT Peak Area (%)
1. 6-Oxa- bicyclo[3.1.0]hexan-3- one 3.206 3.01
.:<:|;_
2. Melezitose b, R 13.87 18.25
i
an
¥ ; k|
8. 3-O-Methyl-d-glucose - 17.33 11.19
4. Ethyl a-d-glucopyranoside 18.321 43.24
S i
Continued...
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Table 4: Cont'd.

Sl. No. Compound Name Structure RT Peak Area (%)
6. n-Hexadecanoicacd 26.516 2.82
7. Hexadecanoic acid, ethyl ester 27.417 4.19

R
8. 1,E-11,Z-13-Octadecatriene 30.580 1.79
//“’V‘N%/
9. 2H-Pyran,2-(2-heptadecynyloxy)tetrahydro- 30.717 1.53
VVVVVV ko
10. 9€,11(E)-Conjugated linoleic acid, ethyl ester 31.230 1.99
—_— P
11. 8-Cyclohexadecen-1-one 31.374 1.60
12. 9,17-Octadecadienal, (Z2)- 34.39 0.55
13. Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester 37.512 2.61
e
14. 9,12-Octadecadienoic acid (Z,Z)-, 2,3-dihydroxypropyl ester 40.281 413
MS1Front TIC SCAN EI
x10°
5.59
5.0
45
40
35 &
S W S
4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time [min]
Figure 4: Presence of bioactive compounds in white cowp-a - GC-MS analysis.
DISCUSSION cowpea was marginally lower than the results of Alfa

The present study elucidated the health promoting effect
of white cowpeas, unveiling its potential as a functional
food. With respect to the proximate composition, the
moisture and carbohydrate content of white cowpeas
were higher while the protein content was lower when
compared to other studies.”?"! The fat content was
similar to Sasanam e 4/ and much lower than the
values reported by Alfa ez a/*"! 'The crude fiber of white
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et al”" while the ash content was marginally higher.
Variations in the proximate composition of white
cowpeas across studies could be due to the difference
in species, geographical location, climate and soil
conditions.

Qualitative analysis of phytochemicalsin the aqueousand
ethanol extract of white cowpeas revealed the presence
of alkaloids, terpenoids, steroids, phenols, flavonoids,
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tannins and saponins. This is in agreement with other
studies.”? Quantitative estimation of total phenols
and total flavonoids in white cowpea revealed reported
that the ethanol extract had higher amounts than the
aqueous extract. Adjei-Fremah e/ a/* confirmed the
presence of phenolic content in several varieties of
cowpeas. Phenols and flavonoids are responsible for
various beneficial biological processes, including radical
scavenging, enzyme inhibition and exerts antioxidant,
anti-inflammatory, anti-hypertensive, anti-lipidemic and
antimicrobial activity.”®! Jayathilake ¢z a/*" reported that
the phenolic content of the entire cowpeas is majorly
composed of free phenolics, with the seed coat having
5 to 10 times greater phenolic concentration and around
ten times the flavonoids content.

Antioxidants are gaining increasing importance owing
to their health benefits. In the present study, white
cowpea was found to exert excellent antioxidant activity.
In comparison, the ethanol extract of white cowpea
exhibited greater 7z vitro antioxidant activity except for
phosphomolybdenum reducing assay where the aqueous
extract had greater potential. This beneficial effect
of white cowpea is attributed to its rich phenol and
flavonoid profile as they are said to be the key players
in phytochemical-mediated free-radical scavenging.®
Xu and Chang®' reported a strong positive association
was found between phenolic content and antioxidant
activities. Sombie ¢7 a/.,P” reported that different varieties
of cowpea exhibited DPPH scavenging potential of
seeds but the white variety had the highest potential.
Whereas, for the ferric reducing power, cowpeas with
coloured seed coats had the highest potential.

With respect to the antidiabetic potential, results
demonstrated excellent inhibitory activity of white
cowpea against a-amylase enzyme. The ethanol extract
exhibited the highest a-amylase inhibitory activity when
compared with aqueous extract. These results highlight
a-amylase inhibitory activity as one of the mechanisms
by which white cowpeas can potentially lower blood
glucose levels. Since the digestion of carbohydrates is
facilitated by salivary and pancreatic a-amylase enzymes,
inhibition of this enzyme is one of the possible ways
to treat high postprandial blood glucose levels.”" The
possible mechanism behind this effect can be attributed
to phenolic compounds that are reported to inhibit
starch digestive enzymes by non-covalent interactions
in addition to direct interactions.”>*! Sreerama e a/.,”"
in his study revealed that defatted cowpea inhibited
o-amylase enzyme which is stronger than the results
of the present study. The difference in the inhibition

capacity is due to the variation in cultivar, colour of the
seed coat, growing and processing conditions.
Heat-induced HRBC membrane lysis reflects the anti-
inflammatory potential of an extract because human
RBC membranes are analogs to lysosomal membrane
components.’”! During inflammation, rupture of the
lysosomes membrane results in the release of hydrolytic
enzymes of lysosomes that trigger inflammatory
reactions. Hence, stabilization of HRBC membrane
is considered an 7 vitro marker of a compound’s anti-
inflammatory potential.” Results of the present study
indicated that the ethanolic extract of white cowpea
exhibited the most significant HRBC membrane lysis
potential when compared to the aqueous extract. This
can be attributed primarily to their functional pigments
i.e phenolic compounds.”** The phenolic compounds
scavenge free radicals and reduce lipid peroxidation
thereby leading to stabilization of the cell membranes.
P9 However, other compounds namely saponins,
proteins and peptides present in legume seeds are also
known to exert anti-inflammatory effects through other
mechanisms.?”*!

In the present study, GC-MS analysis revealed the
presence of bioactive compounds in white cowpea
primarily comprising of ethyl o-d-glucopyranoside,
melezitose and 3-O-Methyl-d-glucose. Ethyl o-d-
glucopyranoside, is a glycoside which has excellent radical
scavenging activity."” Based on a molecular docking
study by Rashid ez a/,"") ethyl a-d-glucopyranoside was
found to exert the highest binding affinity against alpha-
amylase enzyme thereby confirming the antidiabetic
effect. Melezitose is a type of oligosaccharide and
in a study by Rodriguez-Flores e al,*? it was found
that melezitose alongside of phenol and flavonoids
showed linear relationship with total antioxidant
effect. 3-O-Methyl-d-glucose is a sugar moiety and
9,12-Octadecadienoic acid (Z,7)-, 2,3-dihydroxypropyl
ester is an unsaturated fatty acid.">* Identification of
hydrocinnamic acid, o-[(1,2,3,4-tetrahydro-2-naphthyl)
methyl| is significant because cinnamic acid derivatives
are linked to the prevention of oxidative stress-related
diseases.*”! Thus, bioactive compounds present in white
cowpeas work synergistically to confer antioxidant
potential, antidiabetic and anti-inflammatory activity.

CONCLUSION

Results show that the aqueous and ethanol extract of
white cowpeas are rich in phenol and flavonoid with
excellent antioxidant potential, anti-diabetic and anti-
inflammatory activity. The abundance of bioactive

Asian Journal of Biological and Life Sciences, Vol 12, Issue 3, Sep-Dec, 2023 571



Priyadarshini, et al.: An in vitro Study of White Cowpea

compounds may be responsible for its beneficial
effect, thereby rendering it a good alternative for the
commonly consumed legumes as they can potentially
reduce oxidative stress, elevated blood glucose levels
and inflammation thereby lowering the risk of non-
communicable diseases.
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SUMMARY

The present study assessed the 7z vitro antioxidant,
antidiabetic and anti-inflammatory activities of white
cowpeas. Aqueous and ethanol extracts were prepared
for the analysis. Qualitative screening of phytochemicals
revealed the presence of alkaloids, terpenoids, steroids,
phenols, flavonoids, tannins and saponins in both
extracts of white cowpea. Quantitative estimation of the
total phenols and flavonoids revealed higher amounts in
ethanol extract of white cowpea. With respect to 7 vitro
assays, results demonstrated noteworthy antioxidant,
antidiabetic and anti-inflammatory activity suggesting
its potential role in the prevention and management

of non-communicable diseases. GC-MS analysis

provided valuable insights by identifying the principal
bioactive compounds present in white cowpea that are
responsible for their beneficial effects. This 7 vitro study
on white cowpea’s health promoting benefits provides a
scientific basis and paves the way for future studies to
further explore their potential in disease prevention and
management.
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