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ABSTRACT: The present study deals with the qualitative and 

quantitative analysis of phytochemical and proximate analysis of seed 

extract of two different germplasms of Mucuna black and white 

colored seeds (BCS & WCS) were investigated. Between the two 

seeds studied, the black colored seed which is in raw form registered 

higher efficiency in proximate composition as well as phytochemical 

when compared to white colored seeds. This consequence has 

followed the same in both cooked and soaked & cooking process of 

Mucuna seeds. Further, mechanistic studies on pharmacological 

evaluation are needed for commercial exploitation of these legumes as 

Nutraceuticals. 

INTRODUCTION: Mucuna bean is an 

underutilized tropical legume grown in South 

America, Africa, and South Asia as a cover crop 
1, 

2
. They are traditionally used as thickening agent in 

soup and sauce by Ibos in south-eastern Nigeria. 

Other than usage in Africa, the seeds are also 

consumed by Indian tribal sects such as Dravidian 

and Mundari groups. Mucuna pruriens possess a 

wide range of pharmacologic activities such as 

anti-fungal activity
 3

, antioxidant activity
 4

, anti-lice 

activity 
5
, antibacterial activity 

6, 7,
 Antiprotozoal 

activity
 8

, Anti Snake venom activity 
9
, Antidiabetic 

activity
 10

, Antitumor activity 
11

, Aphrodisiac 

activity 
12 

and Anti Parkinson’s activity 
13

. Mucuna 

seeds constitute excellent raw material for 

indigenous Ayurvedic drugs and medicines due to 

the presence of 3, 4-dihydroxy-L-phenylalanine (L-

DOPA), which relief Parkinson's disease 
14

. 
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Nutritional importance of Mucuna seeds as a rich 

source of protein supplement in food and feed has 

been well established 
15, 16

. This seed is rich in 

proteins also have carbohydrates, fats, mineral, and 

other nutrients, and it has found high functional 

properties 
17

. The seeds of Mucuna beans are less 

exploited as a protein source in Africa. 

Improvisation of nutritional quality and effectively 

utilize dry legumes to their full potential as food, 

inactivation or removal of antinutritional factors by 

adopting economically viable processing 

techniques are needed, which includes soaking, 

cooking, dehulling, roasting, fermentation, 

sprouting, toasting have been employed to reduce 

or destroy antinutrients. Many of these techniques 

were applied on Mucuna beans 
18, 19

.
 
The present 

investigation was undertaken to evaluate the 

proximate and phytochemical properties of two 

different germplasms of Mucuna beans (Black 

colored and white colored seed). 

MATERIALS AND METHODS: 
Samples Collection: The Mucuna pruriens (velvet 

bean) were from natural stands of the ecological 

region of Tamil Nadu, South India.  
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After drying in the sun, the pods were crushed to 

separate mature seeds alone. After complete 

cleaning of broken seeds as well as foreign 

materials, the seeds were stored in plastic pouches. 

Preparation of Raw Seed Sample: Each 200g 

from different dry, mature seeds of accessions were 

powdered in a Wiley Mill to 60-mesh size with 

suitable precaution to prevent cross-contamination 

of samples. The powders were stored in plastic 

containers at room temperature (25 °C) until further 

use. The seeds were first selected, sorted and 

divided into three groups of 50 grams each. Group 

A seeds were soaked in water for 12 h and hulled, 

sun-dried, milled into flour and stored in a 

container, marked as “Raw Mucuna Seed” (RMS). 

Group B seeds were soaked in water for 24 h went 

to the hulling process.  

Then, these seeds were soaked in distilled water for 

24 h, cooked at 98 ºC for 60 min, sun-dried, milled 

into fine flour, stored in a container labeled “Boiled 

Mucuna Seed” (BMS). The “C” group was soaked 

in distilled water for 48 h, hulled and boiled as 

above. The boiled seeds were then dried on the sun, 

milled into flour to produce the “Soaked and Boiled 

Mucuna Seeds” sample (SBMS) which was labeled 

accordingly. 

Proximate Analysis: The moisture content, 

carbohydrate and crude fiber of the samples were 

determined by the methods described by Pearson 
20

. 

The crude lipid, protein, and ash were determined 

by James 
21

. 

Qualitative Analysis of Phytochemicals: The 

qualitative analysis of flavonoids, alkaloids, 

saponins, phenols, and tannins in the test samples 

was determined by Harborne 
22

. 

Quantitative Analysis of the Phytochemicals: 

The quantitative analysis of flavonoids, alkaloids, 

and saponins was carried out by the gravimetric 

procedure of Harborne 
22

. 

Determination of Phenols and Tannins: The 

concentration of phenols and tannins was 

determined using the folin- cio Caltean colorimetric 

method 
20

. 

RESULT AND DISCUSSION: Black colored and 

white colored germplasms of Mucuna were taken 

for analysis of proximate composition shown in 

Table 1 and Fig. 1. Moisture content was 

accounted high in the raw seeds (both BCS and 

WCS) in the range of 12.14% and 12.02% 

respectively then it was followed by cooked seeds 

as 11.52% and 11.36%; soaked & cooked seeds 

were observed as 11.48% and 11.32%. Protein 

presence very low in the cooked seeds for BCS 

(20.18%) and for WCS (20.12%) when compared 

to the protein level in soaked & cooked of 21.05% 

& 21.02% and then finally 28.20% and 27.80% in 

the raw as high values. The protein in raw seeds 

generally supported by work reported about 

Mucuna pruriens was 20.2-29.6 % 
23

. 

FIG. 1: PROXIMATE COMPOSITION OF RAW, COOKED, 

SOAKED AND COOKED MUCUNA PRURIENS WHITE 

COLORED AND BLACK COLORED SEEDS 

TABLE 1: PROXIMATE COMPOSITION OF RAW, COOKED, SOAKED AND COOKED MUCUNA PRURIENS 

WHITE COLORED AND BLACK COLORED SEEDS* 

Proximate 

composition 

Mucuna pruriens (%)
*
 

Raw Cooked Soaked & Cooked 

BCS WCS BCS WCS BCS WCS 

Moisture 12.14±0.04 12.02±0.12 11.52±0.14 11.36±0.10 11.48±0.22 11.32±0.11 

Protein 28.20±0.12 27.80±0.08 20.18±0.02 20.12±0.02 21.05±0.16 21.02±0.22 

Carbohydrate 58.52±0.06 57.42±0.01 65.94±0.05 65.12±0.01 67.63±0.02 67.13±0.12 

Ash 5.20±0.22 5.10±0.05 4.25±0.08 4.05±0.32 2.98±0.12 2.93±0.01 

Crude fat 2.56±0.01 2.48±0.22 2.45±0.12 2.23±0.05 2.42±0.18 2.12±0.18 

Crude fiber 3.75±0.32 3.72±0.10 3.72±0.22 3.70±0.02 3.70±0.04 3.61±0.12 

BCS-Black colored seed; WCS- White colored seed; Values are mean ± SD from duplicates 

Values are expressed in % per 100 g of sample
* 
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Soaked & cooked germplasms of Mucuna found 

the maximum content of carbohydrate 67.63% 

(BCS) and 67.13% (WCS) and lower values found 

in the range of 58.52% and 57.42% in raw seeds of 

Mucuna. This value obtained for carbohydrates in 

raw seeds similar to 59.20-64.88% 
2
. Ash content 

of raw Mucuna BCS and WCS obtained was 5.20% 

& 5.10%. It was followed by cooked then soaked & 

cooked at the least. It is agreed with the report 

depicted as 2.9-5.0% 
23, 24

 for raw germplasms of 

Mucuna. The crude fat content of all three 

processed Mucuna was range from 2.42% to 

2.56%, the high level rather WCS accounts in 

drastic variation form of 2.12% to 2.48%. In Raw 

seeds, the similar results were found as 2.8-4.9% in 

Mucuna 
24, 25

.  

The crude fiber content of both BCS and WCS 

found as similar in the range between 3.61% 

to3.75percent. It is agreed in raw seed crude fiber 

content of 4.19% in Mucuna cochinchinensu
 2

. For 

cooked and soaked & cooked of Mucuna seeds the 

study has supported for all proximate composition 
26

. 

The qualitative and quantitative phytochemical 

analysis of seeds of Mucuna BCS & WCS 

registered the presence of alkaloids, tannins, 

flavonoids, phenols, and saponins Table 2 and Fig. 

2. Between two germplasms, phytochemical 

compounds viz., alkaloids, tannins, flavonoids, 

phenols, and saponins were found to be present 

higher levels in raw BCS i.e., 1.05%, 0.25%, 

0.39%, 2.78% and 0.45%, while lower level of 

phytochemical present in raw WCS i.e., 1.03%, 

0.22%, 0.35%, 2.70% and 0.43% respectively. In 

cooked Mucuna seeds, black color seeds account 

good form than WCS in all phytochemical 

compounds such as alkaloids, tannins, flavonoids, 

phenols, and saponins. Especially BCS saponins 

content at 0.357% while WCS saponins are 0.35%. 

In the case of flavonoids, BCS found the value as 

0.32% and WCS value as 0.30. 

In the soaked & cooked method, the phytochemical 

value of BCS and WCS as follows flavonoids 

(0.30>0.28), alkaloids (0.42>0.40), saponins 

(0.39>0.35) and tannin, as well as phenols, 

accounts the same value of 0.06 and 0.21 

respectively for both BCS and WCS). For raw, 

cooked and soaked & cooked germplasms of 

Mucuna seeds the study has agreed with 

Nwaoguikpe 
26

 for all phytochemical composition. 

 
FIG. 2: PHYTOCHEMICAL COMPOSITION OF RAW, 

COOKED, SOAKED AND COOKED MUCUNA PRURIENS 

WHITE COLORED AND BLACK COLORED SEEDS 

TABLE 2: PHYTOCHEMICAL COMPOSITION OF THE RAW, BOILED, SOAKED AND BOILED MUCUNA 

PRURIENS SEEDS 

Phytochemical 

composition 

Mucuna pruriens (%)
*
 

Raw Cooked Soaked & Cooked 

BCS WCS BCS WCS BCS WCS 

Flavonoids 0.39±0.01 0.35±0.32 0.32±0.10 0.30±0.20 0.30±0.01 0.28±0.14 

Alkaloids 1.05±0.22 1.03±0.12 0.82±0.12 0.81±0.15 0.42±0.04 0.40±0.10 

Saponins 0.45±0.02 0.43±0.02 0.37±0.16 0.35±0.21 0.39±0.10 0.35±0.02 

Tannins 0.25±0.14 0.22±0.08 0.07±0.06 0.06±0.01 0.06±0.18 0.06±0.05 

Phenols 2.78±0.05 2.70±0.12 0.22±0.11 0.21±0.04 0.21±0.32 0.21±0.03 

BCS-Black colored seed; WCS- White colored seed; Values are mean ± SD from duplicates 

Values are expressed in % per 100 g of sample
* 

CONCLUSION: This study has established the 

presence of physiochemical and anti-nutritional 

factors in raw and processed seeds of both the 

velvet beans (BCS & WCS). From the study it is 

evident that various analyses, it could be adequate 

processing would go a long way in reducing the 

level of phytochemicals/ anti-nutrients present in 

the Mucuna seeds. Between the two sgermplasm 

studied, black colored seed which is in raw form, 

registered higher efficiency in proximate 
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composition as well as phytochemical when 

compared to white colored seeds. This consequence 

has followed the same in both cooked and soaked 

& cooking process of Mucuna seeds. The further 

mechanistic study is needed to isolate the specified 

compounds to assess the bioactivities in-vivo. 
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