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Abstract
Legume is a major source of antioxidant and nutritional component that is very helpful for human health. In recent years, the functional 

properties of legume seed have received attention, particularly with respect to antioxidant, antitumor, anti-diabetic and anti-cholesterol effects. The 
objective of this study was to investigate the phenolic compound, flavonoid, antioxidant capacity and nutritional profiles of five legume seeds. The 
phenolic content determined according to the Folin Ciocalteu method, for five legume samples varied from 13.68 to 35.5 mg Tannic acid equivalent/g 
of extract. Flavonoid content was measured using 2% aluminum chloride varied from 1.21 to 4.81 mg quercetin equivalent/g of extract. Red bean 
contained maximum phenolic (35.5 mg/g extract) and flavonoid (4.81 mg/g extract) content that was statistically different from other legume 
seed (p<0.05). Antioxidant activities were comparatively assessed by ABTS (2, 2′-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid) and DPPH 
(2,2-diphenyl-1- picrylhydrazyl) free radical decolorization assay method. Red bean, soybean and black bean showed good free radical scavenging 
capacity by ABTS and DPPH. Red bean contained highest amount of protein (262.73 ± 8.87 mg/g), free amino acid content (27.19 ± 0.40 mg/g) and 
reducing sugars (35.78 ± 0.76 mg/g) whereas black bean contained highest amount of total soluble sugar content (570.52 ± 5.44 mg/g). Obtained 
results suggest that red bean, soybean and black bean can be regarded as promising candidates for natural plant sources of antioxidants with high 
nutritional value.
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Introduction 

The term legumes refer to the plants whose fruit is enclosed in 
a pod. A legume is a plant in the family Leguminosae (or Fabaceae). 
The Leguminosae contain more than 700 genera and 25,000 
species, yet fewer than 20 of these are grown as major world crops. 
Grain legumes ‘the poor man’s meat’ are widely recognized as 
important sources of food and feed proteins. Being an important 
plant source of protein, legumes provide vital building blocks in the 
growth and development. 

Recent studies conducted on potential health benefits of legume 
due to the presence of some bioactive phenolic constituents. These 
bioactive constituents are able to keep from reactive oxygen species 
(ROS), which are capable of some reactions causing many serious 
diseases [1]. Legume seed Phenolics are secondary metabolites 
involved in the defense mechanisms against microbial pathogens, 
various environmental stresses and insect herbivores [2]. These  

 
bioactive constitutes of grain legumes make them suitable for 
creating new functional foods [3]. Antioxidant activity of phenolic 
compounds present in edible grain legume seeds have been 
investigated in recent studies [4-6]. These components have played 
an important role in the treatment and avoid human diseases. A high 
intake of fruits, vegetables, whole grains, legumes (beans), nuts, 
and seeds is linked to significantly lower risks of heart disease, high 
blood pressure, stroke, and type 2 diabetes [7-8]. Experimental, 
epidemiological, and clinical studies show correlations between 
the consumption of food legumes and decreasing incidence of 
several diseases, such as cancer, cardiovascular diseases, obesity, 
and diabetes [9-11]. The antioxidant capacity [12] and the 
antimutagenic [13,14], apoptosis-related [15] and antiproliferative 
effects of legumes are associated with the presence of phenolic 
compounds [16,17].
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The nutritional value of legume seeds is frequently less than 
ideal, however, because their proteins contain lower concentrations 
of certain “essential” amino acids than do animal proteins. The fact 
that “free” amino acids frequently constitute more than 10% of the 
weight of legume seeds is often overlooked when considering their 
nutritional value, as free amino acids tend to be lost in traditional 
methods of cooking.

The objective of this study was to investigate the phenolic 
compound, antioxidant activity and nutritional compound in five 
legume seed.

Materials Method
Plant Materials

Five legume seeds were selected for the study namely Soybean 
(Glycine max), Red adzuki bean (Vigna angularis), Black bean 
(Phaseolus vulgaris L.), Lentil (Lens culinaris) and Chickpea (Cicer 
arietinum) belonging to the same family Fabaceae. All seed sample 
were collected from South Korea seed market.

Chemicals and Other Materials

Tannic acid, Folin & Ciocalteu’s phenol, 2,2’-azinobis-(3-
ethylbenzothiazoline-6- sulfonic acid) (ABTS), DPPH (1,1-diphenyl-
2-picrylhydrazyl) were obtained from Sigma-Aldrich (Saint Louis, 
MO, USA). Quercetin, sulfuric acid, Sodium carbonate (Na2CO3), 
Sodium hydroxide, Rochelle salt, Sodium sulfate, Phenol, 3,5 
Dinitro salicylic acid, Bovine serum albumin fraction V, CuSO4·5H2O, 
Potassium sodium tartrate tetrahydrate, sucrose, L-tyrosine, 
glucose (dextrose) were also from Sigma Aldrich (St. Louis, MO, 
USA).

Preparation of Extraction

Dried seed samples were ground with a laboratory grinder to 
make powder or flour and sieved with a 100-mesh sieve. One gram 
of sample was extracted by 10mL 70% ethanol for three hours 
shaking at 180 rpm, and then centrifuged 10 min on 3000 rpm. 
Extract sample filtered by syringe and preserved in refrigerator for 
chemical analysis.

Total Phenolic Compounds Content

Total phenolic content (TPC) of legume seed extract was 
determined by the reported method [18] with slight modification. 
Mixed 100 μL of each sample and 100 μL of Folin-Denis reagent 
firstly, after 3 minutes, added 1 mL of 0.7 M Sodium carbonate 
in the mixture and then reacted at room temperature for 1 h. 
Absorbance of sample was measured at 750 nm. Total phenolic 
compounds in the legume seed extracts were determined using an 
equation obtained from a standard curve of tannic acid (0–500 μg/
mL, 𝑌 = 0.0024𝑥 − 0.0071, 𝑅2 = 0.9993) where concentrations on 
the X-axis and their corresponding absorbance values on the Y-axis. 

The results are expressed as mg Tannic acid equivalents (TA eq) 
per g of extract of legume seeds. All determinations were carried 
out in triplicate.

Estimation of Flavonoid

The aluminum chloride colorimetric method was used for the 
determination of the total flavonoid content of the sample [19-22]. 
For total flavonoid determination, quercetin was used to make the 
standard calibration curve. Stock quercetin solution was prepared 
by dissolving 10 mg quercetin in 1.0 mL methanol, then the standard 
solutions of quercetin were prepared by serial dilutions using 
methanol (0–500 𝜇g/mL). An amount of 100μL diluted standard 
quercetin solutions and all sample extracts was separately mixed 
with 500μL of 2% aluminum chloride. After mixing, the solution 
was incubated for 60 min at room temperature. The absorbance 
of the reaction mixtures was measured against blank at 420 nm 
wavelength with spectrophotometer. The concentration of total 
flavonoid content in the test samples was calculated from the 
calibration plot (𝑌 = 0.0039𝑥 + 0.0079, 𝑅2 = 0.9915) and expressed 
as mg quercetin equivalent (QE)/g of extract legume seeds. All the 
determinations were carried out in triplicate.

Free Radical-Scavenging Ability by the use of ABTS 
Radical

Antioxidant activity was determined by the ABTS (2, 2′-azino-bis-
3-ethylbenzthiazoline-6-sulphonic acid) free radical decolorization 
assay method developed by Re [23]. The ABTS positive (+) radical 
cation was progenerated by mixing 7 mM ABTS stock solution with 
2.45 mM potassium persulfate (final concentration) and incubating 
for 12–16 h in the dark at room temperature until the reaction 
was complete and the absorbance was stable. The absorbance of 
the ABTS. + solution was equilibrated to 0.70 (± 0.02) by diluting 
with water at room temperature, then 100μl was mixed with 50 μl 
of the test sample and the absorbance was measured at 734 nm 
after 6 min. All experiments were repeated three times. The radical 
scavenging activities of legume sample were calculated by the 
following equation:

 
     (%) 1 100

 

sample absorbance
ABTS radical scavenging or inhibition activity x

control absorbance
= −
 
 
 

Free Radical-Scavenging Ability by the use of DPPH 
Radical

The DPPH (1,1-diphenyl-2-picrylhydrazyl) radical-scavenging 
activity was determined using the method described by Brand-
Williams [24]. DPPH reagent was pre-prepared by dissolving in 
99.9% ethanol. After DPPH reacts with antioxidants, the color would 
turn purple into a light-yellow color of diphenylpicrylhydrazine. 
In this study, 50 μL of DPPH solution was reacted with 100 μL 
of samples at different concentrations. A control (Abs Control) 
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containing methanol and DPPH solution was also realized. The 
blank control was treated with sample diluting and DPPH reagent 
diluting solvent. All solutions obtained were then incubated for 
10 minutes at room temperature. Ascorbic acid used as standard. 
Absorbances were measured at 517 nm. The radical scavenging 
capacity using the free DPPH radical was evaluated by measuring 
the decrease of absorbance at 517 nm. When the reading was 
complete, then the radical scavenging activities of samples were 
calculated as following equation:

 
    (%) 1 100

 
 sample absorbance

DPPH radical scavenging or inhibition activity x
control absorbance

= −
 
 
 

Then, curves were constructed by plotting percentage of 
inhibition against concentration in µg/mL. The equation of this 
curve allowed to calculate the IC50 corresponding to the sample 
concentration that reduced the initial ABTS and DPPH absorbance 
of 50 %. A smaller IC50 value corresponds to a higher antioxidant 
activity. All test analyses were realized in triplicate.

Determination of Protein Contents

The protein content was measured by Lowry Assay [25] with 
minor modification. For protein content determination, Bovine 
serum albumin (BSA) was used to make the standard calibration 
curve. Stock Bovine serum albumin (BSA) solution was prepared 
by dissolving 10 mg BSA powder in 1.0 mL distilled water, then 
the standard solutions of BSA were prepared by serial dilutions 
using distilled water (0–500 𝜇g/mL). An amount of 100μL diluted 
standard BSA solutions and all sample extracts was separately 
mixed with 1mL Lowry reagent. Lowry reagent was prepared 
by mixing 0.5 ml of 1% cupric sulfate with 0.5 ml of 2% sodium 
potassium tartrate, followed by the addition of 50 ml of 2% sodium 
carbonate in 0.1 N NaOH. Each sample reacted with Lowry reagent 
for 10 minutes then react with Folin’s reagent. Color was allowed to 
develop for 30 minutes at room temperature and the absorbance 
measured at 750 nm and blanked on the water only control. Protein 
content in the legume seed extracts were determined using an 
equation obtained from a standard curve of BSA (0–500 μg/mL, 
𝑌 = 0.0004𝑥 + 0.0135, 𝑅2 = 0.999) where concentrations on the 
X-axis and their corresponding absorbance values on the Y-axis. 
The results are expressed as mg BSA equivalents per g of extract or 
per 100 g of seeds. All determinations were carried out in triplicate.

Detection of Free Amino Acid Contents

Free amino acid content of legume seed was detected by 
the method described by Setsuro Matsushita [26] with minor 
modification. For free amino acid content determination, L-tyrosine 
was used to make the standard calibration curve. Stock L-tyrosine 
solution was prepared by dissolving 10 mg L-tyrosine powder in 
400μL, 1N HCl then add 600 μL distilled water. Standard solutions 
of L-tyrosine were prepared by serial dilutions using distilled water 
(0–500 𝜇g/mL). An amount of 100μL diluted standard L-tyrosine 

solutions and all sample extracts was separately mixed with 1ml 
of 0.55M Na2CO3 for 5 minutes then react with 100 μL of 2N Folin 
& Ciocalteu’s phenol reagent. Color was allowed to develop for 30 
minutes at room temperature and the absorbance measured at 
750 nm and blanked on the water only control. Free amino acid 
content in the legume seed extracts were determined using an 
equation obtained from a standard curve of L-tyrosine (0–500 μg/
mL, 𝑌 = 0.0019𝑥 + 0.0516, 𝑅2 = 0.99989) where concentrations on 
the X-axis and their corresponding absorbance values on the Y-axis. 
The results are expressed as mg L-tyrosine equivalents per g of 
extract or per 100 g of seeds. All determinations were carried out 
in triplicate.

Determination of Total Sugar

Total sugar content was determined by the phenol–sulfuric acid 
method described by DuBois [27] with minor modification. For 
total sugar content determination, Sucrose was used to make the 
standard calibration curve. Stock sucrose solution was prepared by 
dissolving 10 mg sucrose powder in 1mL distilled water. Standard 
solutions of sucrose were prepared by serial dilutions using distilled 
water (0–500 𝜇g/mL). An amount of 100μL diluted standard 
sucrose solutions and all sample extracts was separately mixed with 
100 μL of 5% phenol solution. Then 500 μL of sulfuric acid (highly 
concentrated) was added in this mixture. This mixture needed 10 
minutes for reaction in boiling water and then cooled in ice bath 
for another 15 minutes. Finally, the absorbance of each sample was 
measured at 490 nm and blanked on the water only control. Total 
sugar content in the legume seed extracts were determined using 
an equation obtained from a standard curve of Sucrose (0–500 
μg/mL, 𝑌 = 0.0027𝑥 + 0.0585, 𝑅2 = 0.9998) where concentrations 
on the X-axis and their corresponding absorbance values on the 
Y-axis. The results are expressed as mg Sucrose equivalents per g of 
extract or per 100 g of seeds. All determinations were carried out 
in triplicate.

Determination of Reducing Sugar

Reducing sugars were measured by the method of Somogyi 
& Nelson [28,29] with minor modification. For reducing sugar 
content determination, Glucose (Dextrose) was used to make the 
standard calibration curve. Stock glucose solution was prepared by 
dissolving 10 mg glucose in 1mL distilled water. Standard solutions 
of glucose were prepared by serial dilutions using distilled water 
(0–500 𝜇g/mL). An amount of 100μL diluted standard glucose 
solutions and all sample extracts was separately mixed with 300 μL 
of DNS reagent. DNS reagent was prepared by mixing 1% Sodium 
hydroxide, 20% Rochelle salt, 0.05 % Sodium sulfate, 1% 3,5 Dinitro 
salicylic acid with 0.2ml Phenol. DNS reagent mixing all sample put 
in water bath at 95℃ for 5 minutes for reaction and then cooled 
in ice bath for another 5 minutes. Finally, the absorbance of each 
sample was measured at 540 nm and blanked on the water only 
control. Reducing sugar content in the legume seed extracts were 
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determined using an equation obtained from a standard curve of 
glucose (0–500 μg/mL, 𝑌 = 0.0021𝑥 + 0.0605, 𝑅2 = 0.9920) where 
concentrations on the X-axis and their corresponding absorbance 
values on the Y-axis. The results are expressed as mg Glucose 
equivalents per g of extract or per 100 g of seeds. All determinations 
were carried out in triplicate.

Statistical Analysis

All the experiments for determination of total phenolics, total 

flavonoids, and antioxidant properties using ABTS and DPPH and 
all nutritional value were conducted in triplicates. The values are 
expressed as the mean ± standard deviation (SD). The statistical 
analysis of the results was done by using 𝑅-statistical software 
package version 2.2.1 [30]. Analysis of variance and significance of 
difference among means were tested by one-way ANOVA and least 
significant difference (LSD) on mean values. Correlation coefficients 
(𝑟) and coefficients of determination (𝑟 2) were calculated using 
Microsoft Excel 2010 (Figure 1).

Figure 1: Pictorial representation of legume seeds.

Results and Discussion
The extraction yield of five legume seeds were shown in Table 1. 

Maximum extraction yield was observed in soybean (11.15%) then 
in chickpea (9.44 %) that was statistically similar with black bean 
(8.98%) and minimum was in red bean (5.30%). Hakime Hulya et 
al. [31] reported that the extraction yield of Mungbam was 10.70%.

Table 1: Ethanol Extraction yield of five legume seeds.

Name of sample Extraction yield (%)

Soybean 11.15 ± 0.18a

Red bean 5.30 ± 0.29d

Black Bean 8.98 ± 0.31b

Lentil 7.59 ± 0.87c

Chickpea 9.44 ± 0.51b

Data are reported as the mean ± standard deviation (n=3). Means with 
superscript different letters are differing significantly (P<0.05).

Phenolic compounds are ubiquitous secondary metabolites 
in plants. They are known to have antioxidant activity and are 
likely that the activity of these extracts is due to this phenolic 
compound [32,33]. The result of phenolic content of legume 
seeds was presented in Table 2. The results showed that Red bean 
contain maximum phenolics (35.50 mg/g extract) content that 
was statistically different from other legume seed (p<0.05), while 
chickpea showed the minimum phenolic content (13.68 mg/g 
extract). Although the phenolic content of soybean and black bean 
were statically similar. Amarowicz & Troszynska [8] reported that 
red bean contained 55 mg /g extract phenolic content. Tijana M. 
Djordjevic et al. [34] described that Polyphenol content of lentil, 
red bean, soybean, mung bean was 21.9, 18.8, 18.7 and 17 mg/g 
extract respectively. Sucheta Sharma et al. [35] also reported that 
polyphenol content of soybean is 1.2 ± 0.20 mg/g. 

Flavonoids are one class of secondary plant metabolites that 
are also known as Vitamin P. These metabolites are mostly used 
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in plants to produce yellow and other pigments which play an 
important role in the color development. In addition, Flavonoids 
are readily ingested by humans and they seem to display important 
anti-inflammatory, anti-allergic and anti-cancer activities [36]. The 
result of flavonoid content of legume seeds were also presented 
in Table 2. The results showed that Red bean contain maximum 
flavonoid content (4.81 mg/g extract) that was statistically 
different from other legume seed (p<0.05) followed by the soybean 
(2.77 mg/g extract). The lowest flavonoid content was observed 
in chick pea (1.21 mg/g extract). Flavonoid content of black bean 
(2.11 mg/g extract) and lentil (1.99 mg/g extract) were statistically 
similar (Table 2). Flavonoid content in 2010 varied from 0.433 
to 0.659, and in 2011 from 0.428 to 0.580 mg/g of dry weight of 
soybean seed [37].

Table 2: Polyphenol and Flavonoid content of five legume seed.

Sample Name
Content (mg/ extract 1 gm)

Polyphenol Flavonoid

Soybean 23.01 ± 0.84b 2.77 ± 0.27b

Red bean 35.50 ± 1.72a 4.81 ± 0.39a

Black Bean 23.36 ± 0.51b 2.11 ± 0.30c

Lentil 18.89 ± 0.38c 1.99 ± 0.46c

Chickpea 13.68 ± 1.66d 1.21 ± 0.14d

Data are reported as the mean ± standard deviation (n=3). Means with 
superscript different letters are differing significantly (P<0.05).

Table 3: Radical scavenging activity of five legume seed by using ABTS 
and DPPH radical.

Sample Name
Radical Scavenging Activity IC50 (μg/mL)

ABTS DPPH

Soybean 1132.65 7056.34

Red bean 375.64 500.29

Black Bean 1125.3 6123.22

Lentil 1302.64 10041.3

Chickpea 1335.05 N

IC50: Inhibition concentration for 50% reduction of ABTS and DPPH 
radical.

Consumption of foods containing antioxidant phytoconstituents 
is beneficial to human health since they can protect the human 
body from detrimental free radicals and inhibit the progress of 
many chronic disease [38]. Previous studies by Schlesier et al. 
[39] showed that when analyzing the antioxidant activity, it is 
preferable to use at least two methods. In their experiments, the 
analysis of the antioxidant activity of legume seed was performed 
using two methods: ABTS and DPPH. The ABTS and DPPH radical 
is widely used to evaluate the free-radical scavenging capacity of 
antioxidants according to their hydrogen donating ability [40]. 
In addition to that, reactions involved in these methods are fully 
unaffected by side reactions [41]. These methods are distinguished 

by their mechanism of action and would be complementary to the 
study of the antioxidant potential of legume seed. The antioxidant 
proprieties of extracts were measured in terms of their efficient 
IC50 concentration corresponding to the sample concentration that 
reduced the initial DPPH absorbance of 50%. These IC50 values for 
ABTS and DPPH are given in Table 3.

In this study, it was investigated that the five legume extracts 
had different antioxidant activity levels that the IC50 values for the 
test samples lie in the range between 375.64 to 1335.05 μg/ml for 
ABTS and 500.29 to 10041.30 μg/ml for DPPH (Table 3). Among 
the sample, red ben showed good free radical scavenging capacity 
by ABTS (IC50 375.64 μg/ml) and by DPPH (IC50 500.29 μg/ml). 
Radical scavenging activity of soybean and black bean was more or 
less similar. Red bean, soybean and black bean showed a stronger 
scavenging activity than another legume. Red bean, soybean and 
black bean might be a potential material for antioxidants. Yildirim 
et al. [42] reported that some potent antioxidants applied in food 
might cause a serious of side effects. Therefore, it is important to 
find more natural antioxidative ingredients for food industries. 
Tijana M. Djordjevic et al. [34] described that DPPH of lentil, red 
bean, soybean, mung bean was 143.7, 138, >200 and 152.3 μg/ml. 
The deviation in results can be due to the difference in extraction 
technique and assay method. 

The different nutritional parameters were found in varying 
concentrations in all samples taken in present studies. Proteins 
represent the major storage compound which is a common trait of 
most legume seeds. Red bean seed is a rich source of protein content. 
As compared to different legume seed samples, protein content was 
highest in red bean seeds (262.73 ± 8.87 mg/g) whereas lowest in 
chickpea seeds (71.75 ± 4.34 mg/g). Protein content of soybean 
was 153.25 mg/g which was statistically similar with black bean 
protein content (145.33mg/g) (Table 4). Sucheta Sharma et al. [35] 
described that protein content of soybean is 41.4 ± 1.82 %. Amresh 
Kumar et al. [43] reported that protein content of faba bean is with 
the range of 20–32 %.

Amino acid is the main components in forming protein. Amino 
acids content of red bean is much higher than other legume seed. 
The free amino acid content of red bean was 27.19 ± 0.40 mg/g 
which was significantly different from other legume seed. Soybean 
showed the lowest amount of free amino acid (4.09 ± 1.09 mg/g) 
(Table 4). Although free amino acids have little effect on the 
nutritional value of the seeds [44], but as seeds mature, these 
stored free amino acids are converted to storage proteins and/or 
non protein constituents. Amresh Kumar et al. [43] reported that 
free amino acid content of faba bean is with the range of 188–348 
mg/ 100 g. Sucheta Sharma et al. [35] described that free amino 
acid content of soybean is 0.55 ± 0.17 %.
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Table 4: Nutritional profiles (protein, free amino acid, total sugar and reducing sugar content) of five legumes.

Sample Name
Contents (mg/g)

Protein Free amino acid Total Sugar Reducing Sugar

Soybean 153.25 ± 2.4b 4.09 ± 1.09d 513 ± 3.58b 30.49 ± 1.53b

Red bean 262.73 ± 8.87a 27.19 ± 0.40a 346.70 ± 8.64d 35.78 ± .76a

Black Bean 145.33 ± 8.33b 9.09 ± 1.77b 570.52 ± 5.44a 28.95 ± 0.07b

Lentil 98.67 ± 6.93c 6.26 ± 0.42c 345.65 ± 6.76d 31.24 ± 1.94b

Chickpea 71.75 ± 4.34d 8.75 ± 0.57b 367.31 ± 2.19c 30.79 ± 2.16b

Data are reported as the mean ± standard deviation (n=3). Means with superscript different letters are differ ing significantly (P<0.05).

The total soluble sugars were found to be highest in black bean 
seed (570.52 ± 5.44 mg/g) while the lowest in red bean seeds 
(346.70 ± 8.64 mg/g) which was statistically similar with total 
sugar content of lentil (345.65 ± 6.76 mg/g) (Table 4). Amresh 
Kumar et al. [43] reported that total sugar content of faba bean with 
the range of 0.80 to 1.90 %. Sucheta Sharma [35] described that 
total soluble sugar content of soybean is 6.7±0.69 %. Cowpea seed 
contain 22.31 ± 8.95 mg/g total soluble sugar content described by 
Maina Antoine N et al. [45].

With respect to reducing sugars, red bean (35.78 ± .76 mg/g) 
and black bean (28.95 ± 0.07 mg/g) were found to contain highest 
and lowest amount respectively though reducing sugar content of 
all legume seeds were statistically similar except red bean (Table 4). 
Amresh Kumar et al. [43] reported that reducing sugar content of 
faba bean with the range of 85–188 mg/100 g. Sucheta Sharma et al. 
[35] described that reducing sugar content of soybean is 0.27±0.04 
%. Cowpea seed contain 9.11 ± 2.42 mg/g reducing sugar content 
described by Maina Antoine N et al. [45].

It is hypothesized that carbon from starch is used either for 
lipid synthesis or for protein synthesis especially in pulses seed 
where proteins are by far the major storage compounds. Amino 
acids needed for reserve protein synthesis. Although different 
soluble sugars were not determined separately in present study 
but major soluble sugars present in seeds are sucrose and raffinose 
family oligosaccharides (RFOs).

Conclusion

Among five legume seeds, red bean contains maximum 
phenolic and flavonoid component. On the other hand, red bean, 
soybean and black bean showed a stronger scavenging activity 
than another legume seed. Red bean, soybean and black bean 
might be a potential material for antioxidants. Red bean also 
contains maximum nutritional value such as protein, free amino 
acid and reducing sugar content in this experiment. On the basis 
of the results obtained in the present experiment, it is concluded 
that soybean, black bean and red bean have maximum capacity 
of antioxidant activity and nutritional value among five legume 
sample. Obtained results suggest that red bean, black bean and 

soybean can be used as functional ingredient with high antioxidant 
activity. More research is needed on red bean, black bean and 
soybean to adequately know their bioactive component and their 
functionality, which is needed in order to be able to produce food 
products with maximum health benefits.
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