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Abstract: The proximate and mineral compositions, gross energy, sugars, oligosaccharides and some
anti-nutrient substances of raw, soaked, dehulled and germinated bambara groundnut seeds were determined.
Crude protein, ash, crude fibre, nitrogen free extract and gross energy values were significantly (p<0.05)
highest in Germinated Bambara Groundnut (GBG), compared to soaked and Dehulled Bambara Groundnut
(SBG and DBQG). Ether extract was significantly (p<0.0) reduced in DBG and GBG samples, but statistically
highest in RBG and SBG seeds. Calcium, potassium and magnesium levels were significantly (p<0.05) higher
in GBG seeds compared to the values in SBG and DBG. The value of phosphorous in RBG was significantly
(p<0.03) reduced by dehulling and germination, but not affected by soaking. Sucrose and glucose levels of
processed bambara groundnut seeds were sigmficantly (p<0.05) highest in GBG samples than other processed
samples. Whereas, the raffinose, stachyose, trypsin mhibitor activity, haemagglutimn, tammin and phytin
contents were significantly (p<0.05) reduced by all the processing methods with the least value recorded in
GBG. The results indicate that germination enhanced the nutrient contents and drastically reduced the
anti-nutrient components of raw bambara groundnut seeds.
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INTRODUCTION

It 1s a known fact that cost of feed accounts for over
70% of the total cost of raising livestock intensively in
developing countries. This is primarily due to the dearth
and high cost of conventional plant protein feedstuffs
such as sovabean and groundnut cake as well as the
unhealthy competition for them by man and farm
animals'”. Thus, the quest for alternative plant protein
sources that are of less industrial use, cheap, easily
obtamnable and rarely utilized outside their indigenous
areas has become imperative. But, the exploitation of the
full potentials of these alternative and underutilized plant
protein sources can only be adjudged after a detailed
compositional, nutritional and toxicological evaluation.
One of such of underutilized plant protein sources is
bambara groundnut (Vigna substerranea .. Verd C)

The crop 18 African in origin and can yield m soils
with little ramnfall and substantial yield under better
condition™". The seeds contain up to 24% crude protein
with a good balance of essential amino acids and
relatively high proportion of lysine 6.6 and 1.3%
methicnine®?.

Previous studies on the nutritive value and toxic
properties of bambara groundnut abound™”, but detailed

information on the processing alternatives and its
toxicological characteristics are scanty. Against this
background, the study was designed to assess the effect
of soaking, dehulling and germination on the nutrient and
anti-nutrient components of bambara groumdnut seeds.

MATERIALS AND METHODS

The processing of bambara groundnut seeds and
laboratory analyses of the samples for proximate and
mineral compositions, oligosaccharides and anti-nutrient
substances were carried out m the Department of Animal
Science Laboratory of Ambrose Alli University, Ekpoma
of Edo State, Nigeria.

Purchase and processing of bambara groundnut seeds:
Enough quantity of bambara groundnut seeds was
purchased in Tdah open market, Kogi State of Nigeria to
avold variation m the quality associated with different
batches. The raw seeds were then divided into four
batches of 0.5 kg each.

First batch: 0.5 kg of raw bambara groundnut seeds was
kept m a black bag mna dry place.
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Second batch: 0.5 kg of the seeds were soaked in 4 litres
of water overnight at room temperature before they were
sun dried at atmospheric temperature for 5 days by
sparsely spreading the seeds on a wide jute mat.

Third batch: 0.5 kg of the seeds were soaled in 4 litres of
water for 30 min at room temperature. Thereafter, the seed
coats were removed (dehulled) and sun dried as in
second batch.

Forth batch: 0.5 kg of raw and viable bambara groundnut
seeds were selected and soaked in 4 litres of water for
3 h, after which they were spread on jute mat for 3-4 days.
During this period, the seeds were sprayed with water on
every 24 h to facilitate germination’™. The growth of
the sprouted seeds were terminated by sun-drying at
atmospheric temperature for 5 days. All the samples were
then milled, sieved in a 1.55 mm mesh and three samples
were taken from each batch and analysed chemically in
triplicates.

Analytical procedures: The proximate composition and
gross energy of the raw and processed bambara
groundmut seeds were determined™. Nitrogen free extract
was determined by subtracting the summation of all other
proximate fractions from 100%. Crude protein was
determined as percentage mtrogen x 6.25 using the micro
Kjeldahl distillation umit.

Amongst the minerals, sodium and potassium were
analysed using the flame photometer, while phosphorus
was determmed by the phosphovanadomolydate
method™. Other mineral constituents were determined
after a wet digestion with a mixture of trioxonitrate (v) acid
(HNO,), tetraoxosulphate (vi) acid (H,SO,) and
hydrochloric acid (HCl) using Atomic Absorption
spectrophotometer. Gross energy was determined in an
adiabic ‘bomb’ calorimeter”. Oligosaccharides such as
stachyose, raffinose and verbascose as well as glucose
and sucrose, trypsin mhibitor, haemagglutinmim, phytic
acid and tarmin were determined!"™'?.

Statistical analysis: Date obtained were subjected to a
one-way analysis of variance (ANOVA) and sigmficant
means were compared using the Duncans multiple range
test! 41,

RESULTS AND DISCUSSION

Date on proximate composition of the raw and
processed bambara groundnut seeds as reflected in
Table 1 showed significant (p<t0.05) variation between the
raw and processed bambara groundnut seeds. Crude

Table 1: Proximate composition of raw and processed bambara groundmit

seeds
Processing methods
Fractions (%0) RBG SBG DBG GBG SEM=
Diry Matter (DM) 89.88 89.01 90.70 90.20 0.84
Crude Protein (CP) 19.61° 18.03° 16.90¢ 22640 020
Ether Extract (EE) 6.45° 5718 4.75% 4.12° 0.17
Ash 3410 3.38 3.30° 3.65* 0.02
Crude Fibre (CF) 4.45° 3.44¢ 2.854 4.89% 0.21
Nitrogen free extract 54,955 5397 52.11° 59660 0.61

Gross energy(Keal kg™!) 2557 2550° 2530° 2617 5.16

RBG: Raw bambara groundnut, SBG: Soaked bambara groundnut, DBG:
Dehulled bambara groundnut, GBG: Germinated bambara groundnut, a-d:
Means in the same row with varying superscripts differ significantly (p<0.05)

protein level of the raw sample 19.61% was significantly
(p<0.05) decreased by soaking 18.03% and dehulling
16.90%, but increased sigmficantly (p<0.05) to 22.66% due
to germination. The higher crude protein content of
germinated bambara groundnut seeds is in consonance
with the reported increase in crude protein of germinated
cowpeas™. Bther extract values were significantly (p<0.05)
reduced by dehullng and germination, while soaked
sample statistically had similar value with that of the raw
seeds. Similarly, soaking and dehulling significantly
{(p<0.05) reduced the crude fibre values of raw bambara
groundnut seeds with least value recorded m dehulled
seeds, while germination significantly (p<0.05) increased
the crude fibre content of the intact seeds. The values of
ash and mtrogen free extract were sigmficantly (<0.05)
highest in germinated samples compare to the values in
other treatment groups. While, both soaking and
dehulling significantly (p<0.05) reduced the levels of ash
and mtrogen free extract with the lowest value recorded in
dehulled samples. However, the gross energy values of
both the raw and processed samples followed a similar
pattern with that of ash and nitrogen free extract except
that the value obtained m soaked samples did not
significantly (p=0.05) differ from that of the raw seeds.
The significant effect of processing on these nutrients
particularly germmation lend support from these
reports!™” on the effect of processing methods on phytic
acid level and some constituents in bambara groundnut
and pigeon pea, the effect of cooking, germination and
fermentation on the chemical composition of Nigerian
cowpea.

Table 2 reflects the effects of processing on the
mineral content of bambara groundnut seeds. It showed
that Calcium (Ca), Phosphorus (P), potassium (K) and
Magnesium (Mg) levels of the mtact seeds were
significantly (p<<0.05) affected by processing, while the
reverse was the case for so sodium (Na), iron (Fe) and
copper (Cu) levels of the raw seeds. The Ca content of
the raw seeds was sigmficantly (p<0.05) reduced by
soaking and dehulling, but germination significantly
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Table 2: Mineral contents of raw and processed bambara groundnut seeds
Processing methods

Contents (%) RBG SBG DBG GBG SEM+
Calcium (%6) 2.79° 2.66 2.68° 3.00°  0.002
Phosphorus(%e)  8.00° 8.00° 7.00° 7.00°  0.002
Potassium(%4) 0.7%° 0.7% 0.76 1L.OI*  0.003
Sodium(®o) 0.005 0.004 0.004 0.004 0.002
Magnesium(®)  0.67° 0.68° 0.70° 0.71*  0.0005
Tron (ppm) 151 152 150 153 0.26
Copper (ppm) 2.6 2.4 2.4 2.4 0.034

a-d: Means in the same row with varying superscripts differ significantly
(p<0.05)

(p<0.05 increased the level of Ca in the intact seeds.
Similarly, the level of P was significantly (p<0.05) reduced
in dehulled and germinated seeds but were similar in the
soaked and raw samples. The value of K in the raw seeds
was statistically (p»0.05) similar to that of the soaked
seeds, but was significantly (p>0.05) reduced in dehulled
seeds. Germmated seeds had a significantly (p<.05) higher
value n K content. Magnesium levels were significantly
(p<0.05) ncreased in dehulled and germinated bambara
groundnut seeds, but there was no sigmficant (p<0.05)
variation between the values in the raw and soaked
samples. However, intact seeds of bambara groundnut
contain appreciable levels of Ca, P, K, Na, Mg., Fe and
Cu. In parallel with the decreased ash values in scaked
and dehulled samples, there was a decreased inthe Ca, P
and K levels relative to the raw bambara groundnut
seeds. In additior, the increased ash value of the
germinated seeds may have accounted for the mcrease
m the levels of Ca, P, K and Mg m the sample. Thuis
observation agrees with the study on the effect of
processing on the mnutritive value of cowpea and
soyabean!™'",

The percentage sugar and oligosaccharide contents
of bambara groundnut seeds as influenced by the
processing procedures Table 3 showed that processing
had a sigmficant (p<0.05) effect on the sucrose, glucose,
raffnose and stachyose levels of raw bambara groundnut
seeds. The sucrose and glucose levels were significantly
(p=<0.05) lugher in germinated seeds, followed by those of
soaked and dehulled bambara groundnut seeds. Sunilarly,
germination was more effective m the reduction of
raffinose and stachyose levels m the raw form with
74.39 and 83.07% reduction, respectively. Dehulling
significantly (p<<0.05) reduced the raffinose and stachyose
levels by 46.32 and 56.61%, while 35.79 and 51.32%
reduction  levels were obtained in raffinose and
stachyose levels respectively in the soaked sample. The
significant increase in the sucrose and glucose levels
with cormresponding decrease in the levels of raffinose
and stachyose may be ascribed to the breakdown of and
D-galactopyranose residues bound to the glucose moiety
of sucrosel?*™!,

Table 4 shows that bambara groundnut seeds contain
trypsin intubitor, haemagglutionin, tarmm and phytin

Table 3: Percentage sugar and oligossacharide contents of raw and processed
bambara groundnut seeds
Processing methods

Contents (%)  RBG SBG DBG GBG SEM=
Sucrose 2014 2114 21.55° 22,59 0.07
Glucose 15.25¢ 15.64° 15.63" 18.53 0.01
Ratfinose 2.85 1.83° 1.55° 0.73% 0.07
Stachy ose 1.8%% 0.92° 0.8 0.32¢ 0.04
Verbascose 0.00 0.00 0.00 0.00

a-d: Means in the same row with varying superscripts differ significantly
(p<0.035)

Table 4: Some anti-nutrient substances of raw and processed bambara
groundnut seeds
Processing methods

Parameters RBG  SBG DBG  GBG SEM+
Trysin inhibitor (mg g7')  18.70*  8.70° 6.70° 5700 021
Haemagglutinin (Hu/mgN) 0.77*  0.37° 0.27° 017 0.02
Tannin (mg 100 g) 0.11° 0.05° 0.04°  0.03¢ 0.02
Phytin (mg (mgl 00 g) 13200 10.00F 9.00°  5.20¢ 0.22
a-d: means in the same row with varying superscripts vary significantly
(p<0.035)

which may limit the nutritional value of the legume, but
the processing methods adopted in  this study
significantly (p<0.05) reduced the levels of these anti-
nutrient substances. Trypsm  inhibitor activity was
significantly (p<<0.05) reduced by 53.48, 64.17 and 69.52%
in soaked, dehulled and germinated bambara groundnut
seeds respectively compared to the levels in the mtact
seeds. However, the haemagglutinnin and tannin values
followed the same pattern with that of trypsin inhibitor
activity. Soaking, dehulling and germination inactivated,
the haemagglutinmn and tammin levels by 51.95, 64.94%
and 77.92, 54.55, 63.64 and 72.73%, respectively. Phytic
acid levels was significantly (p<<0.05) lowest in germinated
seeds, followed by dehulled and scaked samples with
60.61, 31.82 and 24.24% levels of reduction respectively
relative to the value in the raw sample. The highest
percentage reduction of all the anti-nutrient substances
assayed in germinated bambara groundnut seeds may be
attributed to the activity of germination to break the
intramolecular forces that exist within them This
suggests better nutrients availability and utilization in
germinated bambara groundnut seeds if used in the
formulation of hivestock feed or as human food.

CONCLUSION

The overall results from the study indicate that
germinated bambara groundnut seeds is superior to
soaking and dehulling in respect to nutrient retention and
inactivation of inherent substances.
Therefore, germinated bambara groundnut seeds can be
used as source of animal protein for man or livestock.

anti-nutrient
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