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ABSTRACTS

African yam bean (AYB) (Sphenosiviis stenocarpa) is an indigenous food legume crop in the tropics, but
it is not as popular as food when compared with other major legumes. It is high in protein but it is under -
utilized due to the presence of tannin, trypsin inhibitors, haemaglutinins, oxalates, phytates and saponins..
To improve its nutritional value as a protein source, AYB was subjected 10 dehulling, dehulled soaking in
ogi liquor (acidic media) and dehulled soaking in wood ash (alkaline media) and its anti-nutritional
contents analyzed. There were no significant (P>0.05) difference in tannin, phytate, saponin, and oxalate
across the dietary treatments. However trypsin inhibitor and hacmagglutinin showed significant (p<0.05)
difference across the treatments. Raw AYB had the highest value for tannin (0.09/mg/g), phytate
(0.67/mgfg). trypsin inhibitors (31.26/TIU/g), saponin (0.32mg/kg), hacmaglutinnins (58.24HIU/g) and
oxalates (0.25mg/g) followed by the dehulled seed with tannin (0.07/mg/g), phytate (0.49mg/g), trypsin
inhibitor (11.34/T1U/mg), saponin (0.26/mg/kg) and haemmaglutinins (49.15/HIU/g). African yam bean
soaked in alkaline media (pH 10) recorded the least value for tannin (0.05mg/g), phytates (0.05/mg/g),
trypsin inhibitor (0.06/T1U/g), haemmaglutinins (6.35/HIU/g). The lowest value of oxalate was for AYB
soaked in acidic medium (0.20mg/g). Soaking in alkaline medium (pH 10) was found to be more effective
in reducing the levels of trypsin inhibitors activity and haemaglutinins by 99.8% and 89.1% respectively.
However, soaking of AYB in (pH 3.9) resulted in 63.7% and 15.6% reduction in trypsin inhibitor activity
and haemaglutinins respectively. It could be concluded that anti-nutritional factors present in African yam
bean could easily be reduced when soaked in alkaline solution.

INTRODUCTION hydrogen cyanide. saponins and phytic acid)

The competition between human and animals for
conventional protein sources and the high cost of
compounding concentrate  has  been o major
constraint militating against increase production of
vitluable source of ammul protein (Ogunbanjo ¢
afc 20000 This has resulted in the scarch lor
altermatne protemn sources for livestoek feeding
(Dalwang, 20000 One of  such  altermtive
tecdsiutls - cupable  of - substititing o the
comventional plant protein < Alrcan sum bean
Aican vame bean s
classafied us o mimor grain lesume and  adeonding
o Mayib et el . 20083, 1L is an important legume
in Africa, o lesser-known legume of the ropical
and sub- tropical areas of the world which has
auracted reseurch (Azeke er al,, 2003). The seeds
are nich in protein (22-25%) with relative low fibre
content of 10%. The protein is particularly rich in
lysine up to 9% of protein, a value higher thun that
ol Soyubean, However the use of African yam
bean is himited hy 1s long cooking period. tedious
manual removal of skin coat. presence of anti-
nutritional  fuctor  (tannins,  trypsin  inhibitor.
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limits its use n feed formulation (Akinmuntimi ef
al., 2006). Processing methods such as heating,
souking. fermentation and toasting can be used 1o
deactivate  these  anti-putritional  factors  and
improved purritional value of African yam bean
(Splenosndis - stevowarpa) - amd - its by-product
(Onyveike ef al.. [Y93)

MATERIALS ANDAMETHODS

Experimental site: The experiment wis carried
out il the Teaching and Research Farm, Oyo State
Callege of Agriculinre. Ighoora, Oyo State
Collection of seeds: Wild African yam bean was
purchased from Bodija market, in Ibadun.
Pre-treatment of seed: Raw AYB seeds were
soaked at the rate of 1kg/3L of water for 12 hours
after which the water was decanted and the bean
dehulled.

Treatment of dehulled seeds: Dehulled AYD
seeds were souked at the rate of 1kg/3L of raw ogi
maize hguor or .3% of wood ash solution for 24
hours, initial und final pH was wken. The samples
were sundried for 3days, milled and packaged in a
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transparent polythene bag for laboratory analysis of
anti-nutritional factors.

Chemical analysis

The raw und processed African yam bean seeds
were analyzed in triplicates for tannin, phytate,
trypsin  inhibitors, oxalate, phytate and
heamaglutinins. Tannin was determined according
to ADAC 1995, wrypsin inhibitor activity and
saponin were determined according to kakade et
al., 1974, oxalate according to Henry (1993) and
haemaglutinin was determined according to Liener
1955.

Statistical analysis

Data collected was subjected to statistical analysis
of variance (ANOVA) using SAS 1999 version and
means separated by Duncan Multiple Range Test.

RESULTS AND DISCUSSION

The anti-nutritional factor contents of raw and
processed African yam bean seed meal are
presented in wble |, There were no significant
(P>0.05) different in the value obained for tannin,
phytate, saponin, and oxalate across the dietary
treatment. However trypsin inhibitor and
haemagglutinin  showed significant  (p>0.05)
difference across the treatments. It was observed
that taw AYB had the highest value for tnnin
(0.09/mg/g), phytate  (0.57/mglg), trypsin
inhibitors (31.26/TIU/mg). saponin (0.32mg/kg).
haemaglutinnins  (58.24/HIU/kg) and oxalate
(0.25/mg/g) followed by the dehulled seed with
tannin (0.07/mg/z). phytate (0.49/mg/g). trypsin
inhibitor  (1L34TIW/me),  suponin (0.25/me/ke)
and haemmaglutinins (49 I S/HIU LA lrican yam
bean soaked i alkaline medinm recorded the leus
vulue for teypsin inhibinn (D.06/TIU/mg). and
haemaglutining (6354110721, The lowest vulue o
oxalate wis Toe AYB soaked i acikhic medinm
O3 mpfe) There  were  small  insignificin
(P25 Tosses i tanmin, phitate, saponin. amd
oxalate for dehulled AYR, Souking of AYB in
acid and alkaline media in the reduction of tunnin,
phytate, saponin  and oxalate, The reduction
observed in trypsin inhibitors and henmaglutinins
for debulled AYB indicated that the hull has
considerable amount of these two anti-nutritional
factors. However soaking of dehulled AYB in
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alkaline medium reduced the ANF(s) more than
souaking in acidic medium. Soaking in alkaline was
found to be more effective in reducing the levels
of trypsin inhibitors and haemaglutinins.
Maximum level of reduction in anti-nutrients by
99.8% and 89.1% was observed in trypsin
inhibitor activity and haemaglutinins respectively
which was contrary to the widely held view that
trypsin inhibitors are easily denatured by heat only
(Liener 1972). Also, soaking of dehulled AYB in
acidic medium accounted for 63.7% and 15.6%
reduction in trypsin inhibitor activity and
haemaglutinins. This agrees with the findings of
Ologbogbo ef al, 1993 who reported higher
concentration of base soluble fractions than in
other fractions indicating a greater extractability of
anti-nutritional factors by alkaline treatment than
by acid, ether or alcohol. Also, 63.7% and 15.6%
reduction in trypsin inhibitor activity and
haemaglutinins that was observed for dehulled
AYR soaked in ogi liguor agreed with the findings
of Akinmutimi (2004) who observed that most
processing methods employed in improving the
nutritive value of non-conventional feedstuffs do
not completely eliminate ANFs but only reduce
their concentration to tolerable levels in feedstuffs.
However, the maximum reduction in the values of
trypsin inhibitors and haemaglutining recorded for
AYB soaked in alkaline medium could be
altributed to high solubilization of these anti-
nutritional factors present in alkaline media
Conclusion

The results of the study indicated thar the AYB
seads have good  nutrtional  profile wath  high
prowin content and other nutricnis comparahle
with that of other common legume grains. Among
the  varous  common  processing  methods
employed. soaking in alkaline pHoof 100 was
foumd o be more effectve in reducing various
amtnuintonal  compounds  espeaially  rypsin
miabitors and  hacmaglutimms present in AYB
seeds. DAYBSO- Dehulled African yam  bean
sauked in ogi liquor (acidic medum). DAYBSWA-
Dehulled African yam bean soaked m wood ush
(alkuline medium),

unalysis  16%d:  William  Tryd  Press
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Table 1: pH changes of dehulled African Yam bean soaked in ogi liquor and wood ash

pH runge DAYBSO DAYHSWA
luitial pH 39 o
Finul pH 4.5 3.3

DAYBSO- Dehulled African yam bean souked in ogi liguor tacidie mediumi, DAYBSWA- Dehulled Afrcan vam

buan soaked 10 wood ash (alkaline mediwin),
3

-

Table 20 Ellects of processing on the anti-nutriional content of Afncan yam bean seeds (pherastvlis stemocarpan.

SAMPLE Raw Dehulled AYB — DAYBSO — DAYHBSWA  SEM
Tannin (mg/g) 0oy 0.07 (.06 0.05 0.01
Phytate (ma/g) 0.57 0.49 0.35 0.32 0.05
Trypsin inhibitors (TIU/mg) 31.26" 11.34" 0.23 0.06" 6.35
Saponin (mg/kg) 0.32 0.25 0.22 0.21 10.8
Haemmaglutinin (HIU/g) 58.24° 49,15" 17.24° 6.35" 0.02
Oxalate (mg/s) (.25 0,20 0.13 0.12 0.03

a, b, ¢, d Means with different superscripts on the same row are significantly different (P>0.03),
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