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Introduction
	 Determination of the quality of materials, overall acceptability 
of the product by consumers and nutritional value establishment are 
all hinged on proximate analysis of the product [1]. The nutritional 
chemical analysis of both raw and germinated seed flours of full fat 
and defatted dark-ash and brown solojo cowpea (FFDAS, FFBS, DF-
DAS and DFBS) varieties, as well as that for DAS and BS isolates are 
as shown in Tables.

	 Storage stability of any food is established by determining the 
moisture content directly or by ascertaining the dry matter quanti-
ty of the sample indirectly. Germination caused the moisture con-
tent to decrease with time from Raw (Control) to germinated beans, 
this observation has similarity to that expressed by Rahma et al. [2], 
for Lima beans, where the amount of moisture ranged between 4 to 
13%. Ghavidel and Prakash [3], also reported similar observation for 
lentil, cowpea and chickpea germinated seed flours with decrease in 
moisture content after removing the hulls. Desalegn [4], in his study, 
on chickpea flours, also observed an initial increase in moisture con-
tent with soaking which later reduced on germinating from 7.69% to 
7.30%. On the contrary, observation of increase in moisture content 
of two varieties of tiger nut with germination from 7.14 to 9.98% 
was made by Chinma et al. [5]. Likewise, D’souza [6], made similar 
observation of increase in moisture for field bean with germination, 
going from 5.23-11.35 after 60h of germination, this was adduced to 
increased number of cells for hydration and low dry matter content. 
Observation of moisture content range from 9.19% to 11.83% for five 
lima bean varieties was made by Yellavila et al. [7], with ‘Koloenu 
brown’ having the least moisture content while ‘Nsawam black and 
white’ recorded uppermost moisture quantity. Moisture contents of  
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Abstract
	 Nutritional properties of raw flour and total protein isolates of the 
two varieties i.e. Dark-Ash Solojo (DAS) and Brown Solojo (BS) of 
Nigeria cultivated Cowpea (Vigna unguiculata) were investigated be-
fore and after dehulling of the germinated seeds for their proximate 
composition, major mineral elements and carbohydrate fractions. 
Ungerminated seeds were used as the control. Protein isolates 
from dehulled defatted solojo Cowpea seeds were prepared using 
isoelectric (CPIA) procedure. Dehulled samples had a higher protein 
solubility compared with germinated and control samples. Both vari-
eties of cowpea (DAS and BS) investigated were soaked in distilled 
water and germinated at varying periods i.e. 0, 6, 24, 36, 48 and 
72hrs. Proximate analysis gave 75% crude protein, 2.6% total ash 
and 59% carbohydrate for Cowpea Protein Isolate-A (CPIA) and 76% 

crude protein, 2.3% total ash and 13.1% carbohydrate for Cowpea 
Protein Isolate-B (CPIB). Functional properties were analyzed which 
include Moisture content, crude protein, crude fat, crude fibre and 
total ash of DAS ranged from 9.00-11.40, 24.82-31.00, 1.56-2.66, 
1.43-1.67, and 3.20- 4.14%, respectively; while those of BS flours 
ranged from 7.10-9.50, 24.90-30.14, 1.17-2.37, 1.06-1.52 and 3.05-
3.93%, respectively. The protein contents for DAS were 81.57±0.53, 
86.44±0.84, 89.39±1.51, 90.23±0.53, 91.81±0.77 and 94.85±0.86, 
while for BS were 84.39±0.39, 85.44±0.56, 90.05±0.10, 90.47±0.89, 
92.78±0.28 and 95.81±0.19% for 0, 6, 24, 36, 48 and 72hrs, respec-
tively. Bulk density ranged between 0.69 and 0.80g/dm3. Water and 
oil absorption capacities ranged between 1.89 and 2.15, and 1.95 
and 2.31ml/g, respectively. Swelling power had values varying from 
265 to 268% while foam capacity varied from 10.00 to 21.00ml. Sur-
face morphology, functional group and thermal properties were de-
termined for protein isolates by scanning electron microscopy, Fouri-
er Transform Infrared (FTIR) spectrometry and differential scanning 
calorimetry, respectively. Data were analyzed using design expert 
software and Analysis of Variance (ANOVA) was carried out at α 
0.05. The results indicate that the two varieties of cowpea have great 
potential as functional agents in the food industry.

Keywords: BS; DAS; Functional; Nutritional composition; Protein 
isolate; Solojo Cowpea; Under-utilized legumes
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the present study fall within the approved range for flours (<14%) 
[2]. The defatted samples were also noticed to have larger moisture 
content than the full fat, as was also expressed by [8,9]. In all, low 
moisture content of less than 14% is recommended for greater re-
sistance to microbial growth, better storability and prevention of the 
development of hydrolytic rancidity [7,9].

	 The appreciable increase in protein quantity observed in sprout-
ed Solojo Cowpea could be ascribed to increased formation of some 
amino acids from protein degradation during sprouting [10]. Chinma 
et al. [5], also observed a similar increase in protein content of sprout-
ed brown tiger nut from 10.6-12.4% after 48h sprouting. Myrene [11], 
deduced that significant increase in protein content could be ascribed 
to improved water activity as a result of activation of hydrolytic en-
zymes. It could also be due to hormonal changes, according to Neno-
gaki et al. [12], or a component change resulting from the degradation 
of other constituents [13]. While Kavitha and Parimalavalli [14], also 
surmised the increase could be as a result of formation of enzyme 
proteins.

	 A comparable increase in protein content was also reported in 
Ugba (African oil bean) [15], Mungbean [16]; Field beans [6], and 
Australian sweet lupin [17], upon germination. Devi et al. [18], also 
detected notable rise in crude protein after malting in all the three 
accessions of cowpea they worked upon. This observed increase in 
protein quantity may, according to them, be associated with loss in 
dry matter, especially carbohydrates due to respiration during malt-
ing. Similarly, Zhang et al. [19], observed significant increase in pro-
tein content of buckwheat after germination for 72h, this is probably 
due to higher rate of protein synthesis compared to proteolysis [20]. 
On the contrary, El-Adawy et al. [21], observed a reduction in protein 
content after germinating for 120 h, mung bean, going from 26.40 to 
22.52%; Pea from 34.70 to 30.73%; and lentil from 31.41 to 28.37%. 
Murugkar et al. [22], alluded the rise in protein observed in the nutri-
ent of their mixes to compensative increment in free amino acids and 
peptides.

	 Fat, a major component, which is also an avenue of production of 
nutritional and biologically active compounds such as fatty acids of 
the mono- and polyunsaturated class, tocopherols and phytosterols, 
reduced with germination time for both the flour and the isolate. Sev-
eral researchers have reported the degradation of fat as a result of ger-
mination process. Comparable results were obtained for Soya bean, 
Mungbean, Sesame and three- genotypes of Cowpea on germination 
[18,23,24].This reduction in oil content on malting, may be connected 
to its utilization as a source of energy in malting process [22], energy 
for germination is obtained through the oxidation of fatty acids to 
carbon dioxide and water [23]; could also be as a result of enhanced 
lipolytic enzymes activities during germination [25]. The decrease in 
fat content is equally very good for shell life stability. The germinated 
flour and isolate will be able to last longer on the shelf than the unger-
minated samples.

	 Ash content generally reduced with germination, only the 48h pro-
tein isolate of DAS and the 6h isolate of BS had values greater than 
the control. This reduction in ash content was parallel to observation 
in Soybean; Mung bean and Sesame [6,14,26]. The reduction in con-
tent of ash may be as a result of mineral loss in water during washing 
in order to minimize the acerbic smell produced over the period of 
sprouting. On the converse, Chinma et al. [5], observed an increment 
in ash content for varieties of tigernut (Brown and Yellow). Devi et al.  
 

[18], also observed weighty rise in the ash content after germination 
in each varieties of cowpea improved genotype (PL-1, PL-2 and PL-
3) used by them, which they surmised as probably due to loss of car-
bohydrate. The reduction in ash content observed in this project may 
be as a result of the leaching of both the macro and micro elements as 
a result of soaking.

	 The indigestible plant material capable of lowering the level of 
blood cholesterol, preventing cancer, reducing the hazard of develop-
ing hypertension, diabetes and hypercholesterolemia is the crude fiber 
[27]. The crude fibre of germinated FFDAS, FFBS and DFDAS gen-
erally reduced with germination, except for 72h for all of them and 
24h FFDAS. While DFBS had its crude fibre increasing with germi-
nation except that of 36h which reduced. The experienced reduction is 
probably due to degradation of fibre into simple sugars brought about 
by endogenous enzymes. This is collaborated by other research work 
on chickpea, mungbean, kidney beans [16,28,29]. Enujiugha et al. 
[15], also observed a reduction in crude fibre with germination, with 
value going from 47.9% to 38.8%, for African oil bean. Likewise, 
Ramadan [30], had a similar observation for soybean which was at-
tributed to reduction in indigestible dietary fibre during germination.

	 On the contrary, Chinma et al. [5], observed increase in crude fibre 
content with germination for the two tigernut varieties; Rumiyati et al. 
[17], also observed increase for Australian sweet lupin; and Borijinda-
kul and Phimolsiripol [10], for Lablab. Rusydi et al. [24], during the 
study of germination effect on crude fibre for four legumes, observed, 
that the crude fibre of Kidney bean and Mung bean both decreased 
with germination, while that of soya bean and peanut increased with 
germination. Thus, it could be concluded that the effect of germina-
tion on crude fibre depended on the nature of the legume. Oghbaei and 
Prakash [31], observed decrease in fiber in soaked peanut, mung bean, 
wheat, and barley, but contrariwise increased in soaked soy bean and 
rice. This led to the conclusion that, fiber level is actually affected 
during the soaking period rather than at the germination proper [32].

	 The total carbohydrate quantity as Nitrogen free extractive was 
calculated by difference and was found to reduce with rise in ger-
mination time for the DAS flour and isolate, while the NFE of the 
BS variety of both flour and isolate increased with germination. The 
observed reduction was similar to the observation of D’souza [6], for 
field beans, Devi et al. [18], for three genotypes of cowpea. This de-
crease could be ascribed to the use of carbohydrate to give energy 
to the growing embryo for germination [11,15]. The complex car-
bohydrate is fragmented to smaller sugar molecules such as glucose 
and fructose needed by the growing seed by the increased activity of 
α-amylase at early stage of germination [11].

Materials and Methods
	 Two varieties of the underutilized cowpea (V. unguculata) found 
in Southwest region of Nigeria where it is called ‘solojo’ were used 
(Figures 1 & 2).

	 Seeds obtained from Bodija market in Ibadan, Western Nigeria, 
were screened to get rid of every irrelevant materials and unwhole-
some seeds. The beans were then portioned into six (6). The solojo 
seeds for germination were sterilized by soaking in 0.07% sodium 
hypochlorite for 30min, then, it was rinsed thoroughly. The solojo 
seeds were then immersed for 6h in distilled water at ambient tem-
perature (1:10 w/v) (~25℃), then placed in a colander and germinated 
under subdued light in an open laboratory for, 24h, 36h, 48h and 72h 
(Figures 3-5).
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Preparation of Flours

Raw Flour: The grains were segregated to remove the spoilt ones; 
then dry dehulled with a mechanical dry dehuller (fabricated in 
FIIRO), dried at 40℃ and later milled dry to powder then sifted using 
80µm mesh. The flour was stored in flexible bags and preserved at 
4℃ preceding utilization in a refrigerator freezer.

6h Soaked Flour: The seeds were segregated to remove the unwhole-
some ones, then immersed for 6h in the ratio (1:10 w/v) (seed/
water). The grains were then frozen to prevent germination from set-
ting in, then the hull was removed manually, dried for 48h at 40℃ 
later milled dry to smooth powder prior to sieving using 80µm mesh 
screen. The resulting flour was packaged in plastic pack and preserved 
in a fridge freezer at 4℃ pending utilization.

Germination of Seed: This was implemented by the method of 
Mubarak AE with minor adjustment. The seeds for germination were 
disinfected by soaking in 0.07% sodium hypochlorite for 30 mins, 
then, it was rinsed painstakingly. The solojo seeds were then im-
mersed for 6 hours at ambient temperature in water in the ratio (1:10 
w/v) (seed/water) (~25℃), then placed in a colander and germinated 
under subdued light in an open laboratory for various hours such as 
24h, 36h, 48h and 72h. The process of germination was terminated by 
freezing; the seeds were manually dehulled, dried in a draught oven at 
40℃ for 48h, cooled, milled and packaged in an air tight plastic bag 
in the refrigerator pending analysis (Figure 6).

Results and Discussion
	 All over the world, there are different varieties of legume play-
ing important roles in local food production. The greatest attribute 
of legumes is their high plant protein content which not only have 
superior nutritional and anti-oxidative properties, they have also been 
successfully used as nutraceutical ingredient.

	 Each of the two varieties (brown solojo cowpea and dark-ash solo-
jo cowpea) investigated in this research study can be differentiated by 
their appearance and their taste. A lot of people turn to them for their 
source of protein, but then with this, one could get tired of having the 
same delicacy all the time. So if looking to switch up meal, here are 
four (4) delicacies that can be derived from them as shown in figures 
7-10.

Figure 1: Brown Solojo Cowpea.

Figure 2: Dark-Ash Solojo Cowpea.

Figure 3: Germinated Dark- ash Solojo Cowpea.

Figure 4: Germinated Brown Solojo Cowpea.

Figure 5: Preparation of Beans Flour/ Schematic representation.

Figure 6: Schematic representation of treatment and analysis on sample flours and 
isolates carried out.
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	 Figure 7 is beans pudding popularly known as Moin-Moin in Ni-
geria Yoruba language. This is a delicacy derived from brown cowpea 
described in figure 1, that has been washed, peeled and grinded to 
form a pudding. It is usually prepared with onions, fresh pepper and 
crayfish. Moin-moin is not only delicious and easy to make, it is one 
meal that can be consumed anytime of the day - breakfast, lunch or 
dinner.

	 Figure 8 is beans cake popularly known as Akara in Nigeria Yoru-
ba language. This is another classic Nigerian food derived from figure 
1, that is processed by washing, peeling and grinding just like it is 
done with moin-moin, but this time, the grinded beans is fried to make 
a delicious fritter. Akara is one savoury and crispy meal that is not 
only perfect for breakfast (especially Saturday mornings), it is also a 
delicious snack.

	 Figure 9 is boiled beans derived from figure 2, popularly known 
as Ewa woro in Nigeria Yoruba language. The most common delica-
cy derived from figure 2, is the Nigerian Beans porridge (Figure 10) 
which those from the southwest of Nigeria (Yoruba language) also 
call Ewa Riro. This is a delicious meal that includes the beans cooked 
with onions, pepper, salt and palm oil. This meal can be enjoyed with 
side dishes such as fried ripe plantain (dodo), pap or even garri (cas-
sava starch).

	 Germination caused the moisture content to decrease with time 
from Raw (Control) to germinated beans. Moisture content reduced 
significantly (p<0.05) with germination. This might be as a result of 
utilization of the water for metabolic processes initiated by soaking 
(Table 1).

	 The appreciable increase in protein quantity observed in sprout-
ed Solojo Cowpea could be ascribed to increased formation of some 
amino acids from protein degradation during sprouting (Table 2).

	 Notable rise in crude protein after malting in both cowpea vari-
eties investigated. This observed increase in protein quantity may be 
associated with loss in dry matter, especially carbohydrates due to 
respiration during malting (Table 3). 

	 The amount of the crude protein of the full fat ranged between 
24.82 and 31.00% for FFDAS and 24.90 to 30.14% for FFBS while 
that of DFDAS and DFBS was between 25.86 to 34.62%, and 25.64 
to 31.80% respectively (Table 4). 

	 This is expected because the removal of oil due to defatting reduc-
es the competition of the oil with protein in the flour during analysis. 
The protein content of the isolates too was observed to increase with 
germination. The NFE of the FFDAS was also found to be higher than 
that of DFDAS; this was due to the removal of the fat.

	 Ash content generally reduced with germination, only the 48h pro-
tein isolate of DAS and the 6h isolate of BS had values greater than 
the control.

	 The reduction in content of ash may be as a result of mineral loss 
in water during washing in order to minimize the acerbic smell pro-
duced over the period of sprouting (Table 5).

	 The crude fibre of germinated FFDAS, FFBS and DFDAS gener-
ally reduced with germination, except for 72h for all of them and 24h 
FFDAS. While DFBS had its crude fibre increasing with germination 
except that of 36h which reduced. The total carbohydrate quantity as 
Nitrogen free extractive was calculated by difference and was found  

Figure 7: Beans pudding.

Figure 8: Beans cake.

Figure 9: Boiled beans.

Figure 10: Beans porridge.
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FFDAS % Moisture % Protein % fat % Fibre % Ash NFE

Raw 11.40±1.44a 24.82±2.80c 2.66±0.08a 1.67±0.03c 4.14±0.42ab 55.31±1.11a

6h 10.70±0.02a 28.10±0.17b 2.16±0.02b 1.43±0.03e 3.43±0.03ab 54.18±0.03b

24h 9.00±0.30b 30.40±0.02a 1.37±0.56c 1.87±0.03a 3.37±0.02ab 53.99±0.02bc

36h 9.50±0.05b 30.50±0.03a 2.12±0.03b 1.59±0.02d 3.20±0.02b 53.09±0.03cd

48h 9.50±0.03b 30.80±0.17a 2.10±0.02b 1.59±0.03d 3.27±1.15b 52.74±0.02d

72h 9.30±0.02b 31.00±0.03a 1.87±0.03b 1.75±0.02b 3.61±0.02ab 52.47±0.01d

Table 1: Proximate composition analysis of FFDAS flour.

Note: NFE- Nitrogen Free Extractive (Carbohydrate); FFDAS- Full fat dark ask Solojo 

Means in columns not followed by same alphabet(s) are significantly different at 5% level (P<0.05)

DFDAS % Moisture % Protein % Fat % Fibre % Ash NFE

Raw 12.70±0.07a 25.86±1.18e 1.83±0.06a 1.65±0.04b 4.05±0.15a 53.91±0.66b

6h 12.20±0.36ab 28.95±0.07d 1.06±0.03b 1.36±0.02c 2.89±0.01c 53.54±0.05b

24h 12.50±0.07ab 31.45±0.04c 0.32±0.02f 1.20±0.03d 2.99±0.02c 51.54±0.05c

36h 11.60±0.08bc 33.69±0.05b 0.73±0.05c 1.35±0.02c 2.92±0.02c 49.71±0.02d

48h 12.30±1.18ab 34.40±0.02ab 0.41±0.02e 1.33±0.04c 3.44±0.02b 48.12±0.03f

72h 10.93±0.15c 34.62±0.03a 0.61±0.03d 1.84±0.05a 3.53±0.03b 48.47±0.26e

Table 2: Proximate composition analysis of DFDAS flour.

Note: DFDAS- Defatted dark ash Solojo; NFE- Nitrogen Free Extractive

Means in columns not followed by same alphabet(s) are significantly different at 5% level (P<0.05).

FFBS %Moisture % Protein % Fat % Fibre % Ash NFE

Raw 9.50±0.30a 24.90±0.06f 2.37±0.08a 1.52±0.08b 3.93±0.03a 57.78±0.03e

6h 8.10±0.10b 26.43±0.22e 1.65±0.04b 1.43±0.04c 3.24±0.03c 59.15±0.04a

24h 7.90±0.03bc 26.99±0.05d 1.42±0.03c 1.21±0.02e 3.05±0.06e 58.92±0.03b

36h 7.90±0.05bc 27.80±0.04c 1.36±0.03cd 1.06±0.01f 3.15±0.04d 58.73±0.03c

48h 7.80±0.01c 28.20±0.04b 1.29±0.03e 1.32±0.02d 3.32±0.01b 58.07±0.02d

72h 7.10±0.01d 30.14±0.05 1.17±0.08f 2.15±0.05a 3.24±0.02c 56.20±0.03f

Table 3: Proximate composition analysis of FFBS flour.

Note: NFE- Nitrogen Free Extractive (Carbohydrate); FFBS- Full fat brown Solojo

Means in columns not followed by same alphabet(s) are significantly different at 5% level (P<0.05).

DFBS %Moisture % Protein % Fat % Fibre % Ash NFE

Raw 12.20±0.56a 25.64±0.15f 1.89±0.10a 1.37±0.09c 3.93±0.05a 54.99±0.20d

6h 10.20±0.04bc 26.22±0.04e 1.20±0.01c 1.58±0.03a 2.99± 0.02e 57.81±0.01a

24h 10.30±0.02b 29.26±0.04d 0.10±0.02f 1.50±0.03b 3.36± 0.03c 55.85±0.02b

36h 10.30±0.02b 29.52±0.02c 0.19±0.03e 1.27±0.03d 3.33±0.03cd 55.39±0.03c

48h 9.80±0.01c 29.92±0.04b 0.67±0.02d 1.34±0.02cd 3.30±0.03d 55.39±0.03c

72h 10.00±0.02bc 31.80±0.02a 1.67±0.03b 1.39±0.03c 3.42±0.02b 51.72±0.03e

Table 4: Proximate composition analysis of DFBS flour.

Note: DFBS- Defatted brown Solojo; NFE- Nitrogen Free Extractive

Means in columns not followed by same alphabet(s) are significantly different at 5% level (P<0.05).
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to reduce with rise in germination time for the DAS flour and isolate, 
while the NFE of the BS variety of both flour and isolate increased 
with germination. Reduction is probably due to degradation of fibre 
into simple sugars brought about by endogenous enzymes. Means in 
columns not followed by same alphabet(s) are significantly different 
at 5% level (P<0.05).

	 This decrease could be ascribed to the use of carbohydrate to give 
energy to the growing embryo for germination (Table 6).

	 The amino acid configuration of the protein determines the nutri-
tional value of the protein. Tables 7-13, showed the amino acid com-
position of germinated DAS and BS flour and isolate.

	 The value of the essential amino acid for the flours and isolate was 
generally highest for Leucine; this was followed by lysine and then  

phenylalanine. Sprouting was observed to cause increment in the AA 
quantity of the samples.

	 The lysine content of germinated DAS flour increased from 6.85 
to 7.91g/100g after 72h of germination, while that of BS went from 
6.97 to 8.20g/100g. The Isolates of the two variety also increased 
with germination, the isolate of DAS went from 6.75 to 7.89; that of 
BSg/100g.

	 Frota et al. [33], obtained a value of 6.8 and 6.7g/100g respec-
tively for the flour and protein isolate of their cowpea variety. This is 
similar in value to our raw samples.

	 The sulphur containing amino acids too also increased with ger-
mination, methionine of germinated DAS flour increased maginally 
from 0.65 to 0.86g/100g, BS flour from 0.65 to 0.91g/100g.

DAS % Moisture % Protein % Ash % Fat NFE

Raw 10.60±0.64a 81.57±0.53e 2.52±0.22c 2.43±0.23a 2.93±0.05a

6h 3.25±0.15c 89.39±1.51c 3.79±0.29b 1.94±0.16b 1.63±0.12de

24h 1.54±0.06d 94.85±0.86a 2.13±0.20d 0.08±0.02c 1.40±0.10e

36h 5.15±0.03b 91.81±0.77b 0.73±0.03e 0.25±0.01c 2.07±0.02c

48h 4.80±0.20b 86.44±0.84d 5.92±0.22a 0.23±0.02c 2.62±0.32b

72h 5.14±0.11d 90.23±0.53bc 2.53±0.08c 0.30±0.10c 1.80±0.20cd

Table 5: Proximate composition analysis of DAS protein isolate.

Note: DAS- Dark-ash protein Isolate; NFE- Nitrogen free extractive

BS %Moisture %Protein %Ash %Fat NFE

Raw 9.40±0.20a 84.39±0.39e 3.74±0.05b 1.64±0.14a 0.71±0.07f

6h 3.22±0.14d 90.47±0.89c 4.80±0.40a 0.27±0.03bc 1.25±0.04d

24h 0.61±0.02e 95.81±0.19a 2.26±0.20d 0.32±0.04b 1.00±0.10e

36h 4.92±0.04c 90.05±0.10c 2.75±0.08c 0.20±0.02cd 2.08±0.04b

48h 3.28±0.04d 92.78±0.28b 1.90±0.30de 0.18±0.02cd 1.87±0.03c

72h 7.58±0.12b 86.44±0.56d 1.81±0.17e 0.12±0.01d 4.05±0.10a

Table 6: Proximate composition analysis of BS protein isolate.

Note: BS- Brown protein Isolate; NFE- Nitrogen free extractive

Means in columns not followed by same alphabet(s) are significantly different at 
5% level (P<0.05).

EAA Raw 6h 24h 36h 48h 72h FAO/WHO (1991)

Lysine 6.85 6.92 7.16 7.30 7.79 7.91 5.8

Histidine 3.10 3.19 3.30 3.50 3.62 3.79 1.9

Cysteine 1.10 1.18 1.24 1.38 1.80 2.01

Methionine 0.65 0.70 0.70 0.75 0.86 0.86

Threonine 4.75 5.01 5.20 5.27 5.61 5.80 3.4

Isoleucine 4.60 4.70 4.89 5.25 5.41 5.61

Leucine 7.95 8.25 8.40 8.64 8.78 8.91 6.6

Tyrosine 2.22 2.98 3.31 3.31 3.64 3.81

Phenylala-
nine 4.85 4.98 5.05 5.18 5.24 5.52

Valine 5.25 5.71 5.89 6.05 6.62 6.38 3.5

Table 7: Essential Amino Acid of Dark ash Solojo flour.

Note: EAA: Essential amino acid.

EAA Raw 6h 24h 36h 48h 72h

Arginine 5.80 6.38 6.74 7.05 7.20 7.30

Aspartic acid 11.40 11.52 11.66 11.85 11.93 12.08

Sarine 6.55 6.85 7.06 7.14 7.20 7.24

Glutamic acid 14.95 15.20 15.32 15.42 15.60 15.70

Proline 4.65 4.82 4.92 5.05 8.10 8.22

Glysine 7.59 7.69 7.89 8.02 8.21 8.22

Alanine 7.65 7.80 7.89 8.02 8.21 8.42

Table 8: Non –essential amino acid for Dark ash Solojo flour.

Note: Non - EAA: Non - Essentail amino acid.

g/100g Raw 6h 24h 36h 48h 72h FAO/WHO (1991)

Lysine 6.97 7.08 7.20 7.35 7.88 8.20 5.8

Histidine 3.40 3.44 3.76 3.85 3.89 4.05 1.9

Threonine 5.10 5.25 5.44 5.55 5.70 5.90 3.4

Cysteine 1.35 1.38 1.52 1.73 1.91 2.28

Valine 5.84 5.89 6.00 6.20 6.48 6.69 3.5

Methionine 0.65 0.70 0.75 0.80 0.86 0.91

Isoleucine 4.65 4.69 4.85 4.98 5.01 5.40 2.8

Leucine 8.79 8.96 9.11 9.20 9.38 9.50 6.6

Tyrosine 3.29 3.31 3.31 3.48 3.48 3.97

Phenylala-
nine 4.90 5.01 5.15 5.28 5.45 5.60

Table 9: Amino assays of Brown Solojo Cowpea Flour (Essential Amino Acid).

Note: EAA- Essential Amino Acid
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	 The isolate of DAS from 1.15 to 1.37g/100g and BS isolate from 
1.25 to 1.56g/100g. The methiones for the isolate was found to be 
higher than that of our own cowpea; this could be due to varietal dif-
ferences.

	 The non- essential amino acid had the glutamic acid having the 
greatest value, followed by aspartic acid, then arginine, while the rest 
followed at various levels. The non-essential amino acids were also 
improved by germination (Table 14).

	 All the samples had their amino acid quantity reaching and sur-
passing the FAO/WHO requirement for both children and adult espe-
cially after germination except for methionine which is slightly short 
of the standard after germination.

Conclusion and Recommendation
	 Biochemical modification which involves the activation of the in-
trinsic enzymes of the Solojo cowpea seed itself by germination was 
carried out for different hours for the two varieties, i.e. the Dark-Ash 
and the Brown Solojo beans. Proximate analysis, revealed that bio-
chemical modification improved the nutritional quality of the Solojo 
beans better, when compared with the obtained result of Chemical 
modification in the literature. Which means that, biochemically mod-
ified flour and protein isolates will do better in food processing than 
chemically modified isolates. Germination also brought about reduc-
tion in indigestible dietary fibre that causes flatulence and discourages 
people from wanting to consume legumes, as a result of the increase 
in α-amylase activity which brings about the breakdown of complex 
carbohydrate, this is majorly taken care off. All these make consump-
tion of germinated seed to be healthier than the ungerminated seed. 
Germination also improved the bio-availability of the important min-
erals, this is as a result of breakdown of phytate and other anti-nutri-
ents which chelates to the divalent metals, most especially Fe, Zn and 
Ca, making them unavailable. The decrease in value of the phytate 
and other anti-nutrients and increase in value of the micro-nutrients 
shows that germination actually brought about this break down. With 
the breakdown of the anti-nutrients, the minerals are made more avail-
able for use both in the food product and when consumed. The amino 
acid was also found to increase with germination, this is attributed to 
the breakdown of the higher molecular weight storage protein which 
are broken down to lower molecular weight proteins, thus making it 
more available to the body when used in production. Germination has 
also been found to increase the amount of the limiting sulphur amino 
acids which makes legume protein to be termed as incomplete. This 
research work shows that germination had a profound and significant 
(p<0.05) effect on the nutritional composition of Solojo beans, reveal-
ing great improvement and thus making Solojo a potential substitute 
to other important legumes such as soya beans.
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