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The nutritive quality of cooked, unfermented (UQ ) andfermented (FOB) 
African oil bean seeds was evaluated by chemical analysis and animal assay. 

with a slight difference between the gross 
The est,imated protein energy ratio (Pe%) 

and net dietary protein calorie percent ( NDpCal %), showed that the two 
processed forms of the seed have the potential to satisfy human protein and 
energy requirements. 

Bats fed diets containing UOB and B as the sole source of protein lost 
intake resuhing in negattve PEA values. These values 

-z QW) inferior to the PEB for the casein control. 
The feeddigestibility was 926% for UO The protein 

digestibihties of both test samples were lo -0%) being 
signt$cantly ( P < O-05) dxerent from that of FOB (48-O%). Between the 
first and second week of the animal experiments, a 20% and 10% mortality 
was recorded for rats on diets containing UOB and FOB, respectively. 

rotein malnutrition, often coupled with caloric deficiency, is a critical and 
form of malnut~t~on, cislly in children in developing 

these parts of the world, eludes Nigeria, the available 
foods are produced from such cereals as corn, sorghum an 
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millet. The nutritive value of these cereals is limited because their protein is 
deficient in lysine and/or tryptophan. Adults also consume these cereals as 
their staple foods without any form of protein supplementation. Some 
workers (Okeiyi & Futnell, 1983) have proposed that the fight against 
malnutrition in developing countries should be based on the use of mixtures 
of cereals, legumes and oil seeds indigenous to that country. Fermentation 
processes have been used to upgrade the nutritive value of some protein 
foods including the oil seeds and some legumes. 

This study was thus aimed at investigating the nutrient potentials, with 
special reference to the protein quality of fermented African oil bean seeds, 
for possible use as protein supplements, especially in cereal based foods. 

MATERIALS AND METHODS 

aterials 

Mature freshly picked African oil bean seeds were purchased from the local 
markets in the Rivers State of Nigeria. Weanling albino rats, at 24-days old, 
were obtained from the University of Ife animal colony. 

Methods 

Preparation and fermentation of samples 
The traditional method of fermentation, as practised in the Ersstern States of 
Nigeria, was used. Undehulled seeds were boiled for 12 h. The boiled seeds 
were allowed to cool; the seed-coats were removed with a sharp knife and the 
seeds washed. Some of the boiled seeds were cut into thin slices (about 
4 x @2 cm) and boiled for a further 30 min. The product was drained, cooled 
and washed again. The sliced seeds were wrapped in dry heat-blanched 
banana leaves and left to ferment at room temperature (29-32°C) for 3 days. 
The fermented seeds were oven dried (60°C for 48 h) and milled to pass 
through a 40 mesh sieve. This product was designated as the fermented oil 
bean seed sample (FOB). The other fractions of the boiled washed seeds were 
oven-dried at 60°C for 48 h, after which the dry sample was milled to pass 
through a 40 mesh sieve. Oil from the sample was extracted with petroleum 
ether (BP 40-6O”C) under reflux for 8 h to obtain defatted meals. 

Energy determination 
The gross energy of the samples was determined with a Gallenkamp oxygen 
adiabatic bomb calorimeter. 
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e chemicals used were of analytical grade. 
oisture, fat, crude protein, and ash come 

determined using the standard methods of the 

logical assay 
sed on the proximate analysis of the samples, test diets were formulated in 

accordance with the AOAC (1984) procedure for protein 
(PER) determination. Each test material was included in its 
diet at the 10% level as the sole source of protein. 

Sixty 24-days old weanling albino male rats were used and the 
experimental arrangement was a completely randomized design involvi 
three (3) treatments consisting of the three experimental diets (UO 
and the casein control diet ( ese diets were fed to three assay 
groups in duplicates of te cate rats individually housed in 
galvanised steel cages. 

The PER stud ed 28 days. The digestibility studies were started on the 
14th day of the study and lasted for 7 days. From the data collected 

EB 
Composition of Basal 

Ingredients Amount (%) 

Protein 
Corn oil 
Salt mixture” 
Vitamin mixtureb 
Non-nutritive fibre 
(Cellulose) 
Cassava starch 

1.0 
8 
S 
1 
1 

To make up 180 

Ll*b Prepared by F. Hoffman-La Roche & Co. Ag., Base], 
Switzerland based on formulation by Clarke et al. (1977) 
for laboratory animals. 
u Salt mixture composition (content/kg): Calcium, 6g; 
chloride, 5 g; copper, 10 mg; iodine, 02 mg; iron, 100 mg; 
magnesium, 2Qg; manganese, 75 mg; phosphorus, 5g; 
potassium, 5Og; sodium, 5 g; zinc, 18Qmg. 
’ Vitamin mixture contained (International Units, IU, or 
mg or pg per kg of diet); Vitamin A 7OOO (IU); Vitamin D 
300(W); Vitamin E 6O(IU); Vitamin K 2.9 (mg); Thamine, 
HCl4.00 (mg); Riboflavin 5 (mg); Pyridoxine HC16 (mg); 
Niacin 10 (mg); Pantothenic acid 120mg; Cyanocoba- 
lamin (B,,), 50 @g). 
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(AOAC, i984) the PER, feed and protein digestibility and feed conversion 
efficiency were calculated. 

RESULTS AND DISCUSSKIN 

Energy studies 

Table 2 shows the gross energy values, the ptttein-energy ratio (Pe%) and 
,the net dietary protein calorie per cent (NDpCal %) of the test samples. They 
were calculated using the method of Miller & Payne (1961). There was not 
much difference between the values in 1w%. There was, however, an 
appreciable difference in the NDpCal % values. 

The determined gross energy values in this study were similar to the values 
(6.26 kcal g- ‘) obtained by Mamel et al. (1982) for pumpkin seeds. A gross 
energy value (50 kcaZ g’ I), obtained by Longe et al. (1983) for cooked 
defatted fluted pumpkin also compared favourably with those in this study. 

The high energy content of the samples is noteworthy as protein 
utilization and energy intake are closely inter-related. If energy intake is 
seriously inadequate, it is unlikely that protein would be effectively utilized 
by the body. 

Altinough the recommended ‘safe’ P”% values are 11 and 12 for a protein 
utilization of about 60% (Beaton & Swiss, 1974) the values obtained in this 
study are higher. This demonstrates that the protein concentration in terms 
of energy of the samples is adequate. 

The NDpCal % values were also above the recommended value of 8 
(Araya, 1980) which is the equivalent of that of human breast milk and 
considered optimal for the human infant. Okeiyi & Futnell(1983) obtained 
NDpCal % values of 10 and above in their study of formulated cereal and 
legume mixtures for child-feeding. 

NDpCal % is often adjusted upwards for lesser quality proteins, such as 

TABLE 2 
Eslergy Values of Fermented and Unfermented Oil Bean Seeds. (kcal g- ‘) (Dry 

Matter) 

Sample Gross energy Gross energy 
(determimed) (calculated) 

Pe% NDpCal 
(%I 

UOB 6-67 544 29-3 105 
FOB 6.48 5-54 29.4 150 

P% = Concentration of protein in terms of energy. 
NDpCal = Utilizable protein calories (Miller & Payne, 1961). 
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94. Casein 

UOB 

u FOB 

0 

-1 

-2 

-3 

Fig. 2. Mean weekly weight gain of rats fed diets containing casein; unfermented oil bean 
(UOB) and fermented oil bean (FOB). (Vertical lines indicate + SE between diets.) 

depression in weight of rats fed UQB and FO was observed from week 1 to 
the end of the experiments. The difference in the weights of rats fed the oil 
bean diets and those of rats fed the casein diet was highly significant 
(P < O-05). 

Feed intake 
The feed intake of rats fed the test diets decreased sharply between weeks 1 

and 2 but the decrease was gradual after that (Fig. 3). There was a significant 
difference (P < 0.05) between the feed intakes of rats on the casein diet and 
the two oil bean diets. The feed intake of rats fed the casein diet was the 
highest throughout the duration of the study. The observed low-feed intake 
of rats on UOB and FO was probably due to unpalatability of the diets. 
The casein diet was probably more palatable; hence its high intake. Between 
the 1st and 2nd weeks of the a al assay, a 20% mortality of rats on diet 
UOB and 10% of those on F was recorded. No mortality was recorded 
for rats on the casein diet. 
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1 2 4 
Weeks 

Casein 

UOB 

FOB 

Fig. 3. Mean weekly feed intake of rats fed diets containing casein, unfermented oil bean 
&JOB) and fermented oil lxan (FOB). (Vertical lines indicate + SE between diets.) 

PER, digestibility a ciemy ratio 

The PER, digestibility and feed efficiency ratio of the test samples are given 
in Table 4. The difference between the PER values for UO 
FOB (-0.32) was significant (P < O-05). The difference between 
and the casein was also significant (P < O*OS). The trend ob 
weekiy variation in the PER (Fig. 4) values is similar to that of the w’eight 
gain and feed intake. The continuous weight loss and low f=d intake 
resulted in low protein intake, giving negative PER values for FOB and 
UOB. 

The feed efficiency ratio (PER) was 588 for the casein diet, but this could 
not be calculated for UOB and FOB because their consumption by the rats 
resulted in weight loss rather than weight gain. 

The apparent digestibility values were low for the test diets with those of 
FC!B being significantly (P < O*OS) lower than those of UOB and casein. 
There was no difference in the values obtained for casein and UO 

The results of this study demonstrate that, though the oil bean seeds are 
rich in protein (Achinewhu, 1982X they suffer some nutritional drawbacks. 
The seeds could not promote or maintain growth of rats. poor 
performance of rats fed the test diets may not be due to inadequacies in 
amino acid composition or the overall poor digestibility but most probably 
the presence of toxic components in these seeds. The presence of toxic 
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Casein 

UOB 

-&T&F FOB 

S.E. 

Fig. 4. Mean weekly PE of rats fed diets containing casein; unfermented oil bean (UO 
and fermented oil bean ( B). (Vertical lines indicate f SB between diets.) 

components in seeds may affect 
utilization. Some toxic substances have 
legumes. If some toxic substances o 
boiling and fermentation of the seeds probably did n&t detoxify the 

Achinewhu (19834 shows the presence of saponins in African oil 
seed while Duke (1981) also repo 
pancine. Other workers (Fet 

iyi & Eka, 1978) 
of rats given ot 

some heat-stable toxic components of the seeds. 
hese seeds are widely consumed a ks or used as condiments in 

some parts of Nigeria and the adverse e ave on consumers 
are not known. Further investigation is necessary on the processing methods 
to inactivate these toxic components and i nut~t~ve qua& of the 
seeds. 
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