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ABSTRACT: The effect of boiling, toasting sprouting and soaking were on dietary Fibre and
anti-nutrients in African yam bean and red kidney beans were studied. The samples were
grouped into five. The first group was the control (raw). The second, third, fourth and fifth
were respectively boiled, toasted, sprouted and soaked. The samples were later subjected to
laboratory analysis to evaluate their dietary fibre and antinutrient contents. Results indicate
significant (p<0.05) increase in dietary fibre of African yam bean (1.95) and red kidney bean
(3.11%). Boiling, sprouting and soaking caused increase in dietary fibre (2.39%), 2.17% and
23% respectively while only boiling and sprouting let to significant (p<005) increase above
that of the raw in red kidney bean. Generally all the anti nutrients were significantly reduced
by boiling, toasting, sprouting and soaking in both African yam bean and red kidney bean.

KEYWORDS: Processing Method, Toasting, Soaking, Boiling, Dietary Fibre, Antinutrient
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INTRODUCTION

Legumes are good sources of cheap and widely available proteins for human consumption.
They are staple foods for many people in different parts of the world. The range between the
highly utilized legumes such as soybeans, cowpeas to the lesser known ones like African yam
beans. Known legumes together with other conventional legumes can be used for combating
protein malnutrition. African yam bean contains different food fractions and minerals that are
comparable to other food legumes. The seed is a highly priced food legume in south eastern
Nigeria (Asoiro and Ani, 2011) owing to high crude protein content.

Red kidney beans are herbaceous annual plant of the family legumino sae. It is a domesticated
independently in ancient Mesoamerica and the Andes. Although widely cultivated in hot
climate throughout the world. White and black varieties of these kidney shaped beans are also
available but underutilized (Katherine 2002). It is an excellent source of vegetable protein,
starch, soluble and insoluble fibres, vitamins (especially B group and minerals, particularly
potassium Iron, Zinc, Magnesium and Manganese). They are very low in fat but have not
gained wide spread industrial, economic and nutritional importance because of its acceptability
and utilization have been limited.

It addition there is presence of complex carbohydrates and dietary fibre which has been proved
to be associated to reduce the risk of heart disease, diabetes and obesity. (Anderson et al, 2009).
Raw kidney beans also contain large amount of anti nutritional factors such as phytic acid,
phyto reamagglutinins, trypsin inhibitors, saponins and tannins which can affect absorption of
protein, carbohydrates and certain minerals (Shimelis and Raskshit 2007).
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Traditional processing methods such as hydration, germination, thermal processing (cooking
and autoclaving) and fermentation have been proved to be effective in eliminating the anti-
nutritional factors present in legumes (Khattab et al, 2009; Nergiz and Gokgoz 2007; Khalil
2001).

Statement of Problem

African yam bean and red kidney beans are good sources of plant proteins, B vitamins and
minerals. In addition the presence of complex carbohydrate and dietary fibre contribute to low
glycemic index which has been proved to help reduce the risk of heart diseases, diabetes and
obesity (Anderson et al, 2009). The effect of processing methods which are said to reduce anti
nutritional factors in legumes on the dietary fibre contents of these legumes are not known and
has not been reported.

Objective of Study

The major objective of this study is to determine the effect of processing methods on dietary
fibre and anti-nutrient contents of African yam bean (Sphenostylis stenocarpa) and Red Kidney
beans (Vigna anymyanes) flour.

Specific Objectives
The specific objectives of this study were to:

l. Determine the proximate composition of the red kidney beans and African yam
bean based dishes.

. To determine their reducing sugar

IIl.  To determine the dietary fibre content of African yam bean and red kidney beans.

IV.  To produce African yam bean and red kidney bean flours

V. To determine the anti-nutrients content of African yam bean and red kidney beans.
Justification of the Work

The result of this study will help customers to choose the processing methods which will reduce
the anti-nutritional factors and at the same time retain most of the dietary fibres of the legumes.

Materials and Methods

African yam beans and kidney beans where obtained frim Eke-ukwu Owerri market in Owerri
municipal, Imo State.

Samples Preparation of Flour

The legumes were sorted to remove unwholesome ones while the good seeds were taken to
Federal Institute of Industrial Research Oshodi in Lagos State, after which the flour was been
packed in a poly bag .
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Proximate Compositional Analysis
All the samples were been replicated three times and the mean results were calculated.

The moisture and ash content of African yam bean and red kidney bean flour samples were
determined using the indirect method and furnace incineration method as described by Onwuka
(2005).

The protein content of the samples were determined by the semi-micro Kjeldahal method as
reported by AOAC (1990), the fat content was determined on wet basis by Soxhlet’s method
described by Suzanne (2003) while the starch content was determined by sieving method as
described by AACC (1999). Reducing sugar was qualitatively determined by using fehling
solution test as described by Ramalingam et al., (1993) while dietary fibre content was
determined by subtracting sugar and starch contents from the calculated carbohydrates content
by difference method described by Okaka and Ikegwu (2011).

Analysis of Antinutritional Constituents

The procedure followed in the determination of total oxalate was as described by Holloway et
al., (1989). Phytate content was determined using the method described by Vaintraub and
Lapteva (1988) as modified by Salazar et al., (2006). Tannins were analyzed using the method
described by Pearson (1976) as modified by Salazar et al., (2006). Saponin content was
determined using the method of Birk et al., (1963) and modified by Hudson and El-Difrawi
(1979) while Trypsin inhibitor activity was assayed by the procedure described by Smith et al.,
(1980).

Statistical Analysis

Data obtained was analyzed statistically using analysis of variance (ANOVA) and mean; it was
then separated by least significance difference (LSD) procedure as described by lhekoronye
and Ngoddy, (1985).

RESULTS AND DISCUSSION

Table 2: Effects of Processing on Concentration of Proximate Compositional Analysis of
African yam bean.

Nutrient(%) Raw Boiled Toasted Sprouted Soaked LSD
rotein 24 %0. 48%0. .00=0. 25%0. 25%0. .

M.C 10.55+£0.11 11.824#0.16 8.00+0.13 10.57+0.14  10.57+0.14 0.3729
ASH 2.83 2.80+0.05 1.98+0.08 2.84+0.06 2.83+0.01 0.1893
Fat 2.80+0.09  2.07£0.12 1.88+0.12 2.00+0.22 2.8+0.11 0.4090
CHO 70.59+0.21 69.29+0.03 74.21+0.07 71.29+0.03  70.21+0.01 0.2766
Starch 32.96+0.04 30.10+0.05 36.54+0.02 32.71+0.09  31.19+0.05 0.1340
Reducing 35.68+0.02 36.80+0.12 35.67+15  36.41+0.09  36.75+0.1 0.3129
Sugar

Dietary Fibre d ca cd bc ab 0.2033

1.95+0.05 2.00+0.12 2.00+0.12 21.17+0.03  2.30+0.02
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Effect of Boiling, Toasting, Sprouting and Soaking on Dietary Fibre of African Yam
Bean and Red Kidney Bean.

The effect of boiling, toasting, sprouting and soaking on the dietary fibre of African yam bean
and red kidney bean was investigated. Results show that fibre the dietary fibre of raw African
yam bean (1.95%) was significantly (<0.05) increased by boiling (2.39) sprouting (2.17%) and
soaking (2.30%). But there was no significant difference between that of the raw and toasted
African yam bean (2.00%) boiling mostly increased the dietary followed by soaking sprouting
and toasting.

Also the result indicated that raw red kidney bean contains 3.11% dietary fibre which was
significantly (P<0.05) improved by boiling (3.26), (3.17%) and soaked (3.20%) were

Raw Boiled Toasted Sprouted Soaked LSD

M.C 2.41+0.09 3.82+0.08  2.38+0.12  3.09+0.19  4.40+0.5 0.1906
ASH 4.39+0.01 3.00+0.15  4.02+0.11  2.40+0.08  4.37+0.18  0.6925
PAT 15.68+0.12 11.00+0.18 14.22+0.1  11.28+0.14 12.50+12 0.5334
Protein 15.27+0.03 22.71+0.19 23.03+0.14 20.81+0.30 15.26+£0.04 0.4595
Fibre 3.54+0.1 2.26+£0.05  465+0.12 3.58+0.13  3.52+0.08  0.3002
CHO 58.71+0.20 57.240.06  51.70+0.25 58.84+0.25 59.95+0.05 0.3987
Starch 35.51+0.09 31.78+0.13 27.00+0.15 33.44+0.08 34.56+0.00 0.1703
Reducing  20.08+0.04 22.17+0.03 21.53+0.09 22.16+0.04 22.19+0.03 0.1572
Sugar

respectively higher than that of the raw sample but not statistically different (P>0.05).

Table 3: Effects of Processing on Concentration of Proximate Compositional Analysis of
Red kidney bean.

Table 4: Effects of Processing on Concentration of antinutrient in African yam bean.

Sample Raw Boiled Toasted Sprouted Soaked LSD
Parameters

Saponin 2.2°40.06  1.70%+0.35 1.08%+0.08 2.00%+0.5  2.00%+0.94 -
(mg/1009)

Trysin 1.84°+0.46  0.72°+0.28  0.86+0.05  0.97°+0.02 1.04°+0.17  0.5841
Oxalate 20.812+2.64 16.09°+0.51 17.00°+0.72 18.03°+0.21 17.77°+0.61 2.6662
(mg/100g)

Phylate 407%+19  2.06°+0.12 2.12+0.12 2.16°+0.18 3.05’+0.95 1.3184
(mg/100g)

Tannin 11.86°+0.87 7.56°+0.069 7.08°+0.01  9.23°+0.23  10.07°+0.25 1.661
(mg/100g)

Mean with same superscripts along the same row are significantly different (p<0.05) means
were separated using L.S.D
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Effect of Different processing methods on the concentration of anti-nutrients in African
yam bean.

The effect of boiling, toasting, sprouting and soaking on trypsin inhibitor, oxalate phylate and
tannin concentration of African yam bean is shown in table 2.

Saponin

The results of saponin concentration of both raw and processed African yam bean were shown
in table 2 as 2.2+0.5mg/100g, for raw sample, 1.70+0.35mg/100g for boiled,
1.08+0.08mg/100g for soaked. The processed African yam bean acquired 22.7%, 50.90% and
9.1 reduction in their saponin content and it was observed that the roasted sample had the
highest percentage, reduction of saponin content was significantly different (p<0.05) among
all the samples analyzed. The result for the heat processing methods (boiling and toasting)
which obtained the highest percentage of reduction were in agreement with Balogun et al
(2001), who reported that most anti-nutrient factors in legume seeds can be reduced by proper
heat application.

Tryposin Inhibitor

Tryosin inhibitor is a type of serine protease inhibitor that reduces the biological activity of
tryposin which is responsible for the breakdown of proteins. The concentration level of trypsin
in the African yam bean sample were reduced from 1.84+0.46 (raw) to 0.71+0.28 (boiled),
0.86+0.05 (toasted 0.97+0.02 (sprouted) and 1.04+0.17 (soaked). The percentage reductions
were 60.09, 53.3, 47.3 and 43.5 for boiled, toasted, sprouted and soaked respectively. From the
results it can be concluded that boiled samples contain more amino acid in consumption than
other samples. The results obtained from boiled and toasted sample once again agreed with the
report made by Farris and Singh (1990) and Balogun et al (2001), who reported that most anti-
nutrient factor in legume seeds can be reduced by proper application of heat. The processed
samples were not significantly different (p<0.05) from each other.

Oxalate

The oxalate content of raw African yam bean was found to be 20.81+2.64mg/100g as presented
in table 2. The subjection of the raw sample to boiling, toasting, sprouting and soaking reduced
the oxalate content to about 22.7, 18.03, 13.4 and 14.6 percent respectively. There were no
significant differences among the processed sample (p<0.05). Oxalate forms a strong chelate
with dietary calcium and other dicalent metals at certain concentration (Abara et al., 2000). The
strong complexes of calcium is limited, unavailable for absorption and sometimes becomes
precipitated as insoluble salts that accumulate in the renal calculi (Hui, 1992). The oxalate
content of both raw and processed AYB obtained from the study do not pose any health
problems when compared to 59% or more intake of oxalic acid reported by (Hui, 1992) too
fatal to humans.

Phytate

The phytate content of raw African yam bean sample were found to be 4.07+0.19mg/100g as
presented in table 2. The value is higher than 2.16mg/100g reported by Ugwu and Oranye
(2006) on African breadfruit. The effect of processing on the bean was illustrated in table 2 and
it showed that processed AYB received 49.4, 47.9, 46.9 and 25.1 percent decrease in the
phylate concentration. According to Boulter (1982) phylate lead to hard to cook phenomena in
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pulses, which increased the cooking time of legume grains. However, the apparent reduction
in phytic acid during processing could be attributed to the formation of insoluble complex
between phylate and other components, such as phylate potein and phylate mineral complexes
(Vijayakumari et al., 1997). There was insignificant difference among the processed samples
(<0.05/100g).

Tannin

The tannin concentration of raw and processed AYB as presented in table 2 were between
7.08+0.01mg/100g and 11.86+0.087mg/100g. There were significant difference between raw
and processed AYB (>0.05). Toasting recorded the least value for tannin (7.08+0.01mg/100g)
followed by boiling (7.56£0.06mg). The least values obtained for the heat treated samples
could be attributed to proper application of heat (Balogun et al, 2001). For boiling, tannin are
said to be phylhenols, and phyphenols, and polyphenolsie compounds are water soluble in
nature (Kumar et al, 1979) meaning that reduction during boiling could be attributed to leaching
out of phenols into cooking water.

Table 5: Effects of Processing on the Concentration of anti-nutrients in red kidney bean.

Sample Raw Boiled Toasted Sprouted Soaked LSD
Parameters

(mg/1009)

Saponin/l  1.55%+0.05 1.24°+0.14 1.02°#0.06 1.38°+0.06 1.35°+0.05 0.224
Trysin 1.20%+0.11  0.18°+0.02 0.34°+0.08 0.42°+0.11 0.96°+0.16 0.2518

Oxalate 18.32%+0.11 16.09°+0.05 15.10°+0.05 16.022+0.12 15.28°+0.08 0.2464
Phylate 3.20%£.0.09 1.77°#0.23  1.80°¢0.05 1.75°+0.05 2.15°+0.06 0.3141
Tannin 78°+0.22 5.619+0.19 52.28°+0.03 7.64°+0.08 8.7°+0.07 0.3258

Mean along the row with similar superscripts are insignificantly different (p<0.05) means were
separated using Least Significant Difference L.S.D

Effects of different processing methods on the concentration of anti-nutrients in red
kidney bean

The red kidney bean were subjected to boiling toasting sprouting and soaking and effect of
these processing methods on concentration of antinutrients in red kidney bean were analyzed
and vales presented in table 3.

Saponin

The saponin content of the red bean was presented in table 3 as 1.55+0.05mg/100g. The value
is low 2.2+0.6mg/100g compared to what was reported for African yam bean. The
concentration of saponin in red kidney bean decreased in the processed sample by 20%, 34.2%,
11% and 13% for boiled, toasted, sprouted and soaked red kidney bean. The toasted sample
was significantly lower (p<0.05) in saponin than other samples could be attributed to
temperature and processing time plus method owing to the fact that saponins are heat labile.

Trypsin Inhibitor level of concentration was drastically reduced especially by boiling and is in
conformity with the work done by Prathiba (1995). This reduction maybe attributed to its great
solubility in cooking water apart from being heat labile. The raw red kidney bean trypsin
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inhibitor concentration is 1.20+0.11 (Table 3). Boiling decreased it to about 85% and toasting
(71.7%), sprouting (65%) and soaking (2%). There was no significant difference between the
raw and soaked sample at (p<0.05).

Oxalate

Oxalate is known to have similar effect with phylate (Morozumi et al., 2006). Noonan and
Savage (1999) added that oxalate aids in formation of kidney stones by decreasing absorption
of calcium. The concentration of oxalate in red kidney bean were presented in table 3 as
18.32+0.11mg/100g for raw, 14.13+0.11mg/100g for raw, 14.13+0.05mg/100g boiled,
15.10+0.05mg/100g for toasted, 16.02+0.12mg/100g for sprouted and 15.28+0.08mg/100g for
soaked. Boiling among all the processing method had the highest percentage reduction (22.9%)
and is significantly lower (p>0.05) in terms of oxalate concentration.

Phylate

The processing methods reduced the phylate content of the red kidney bean by 44.7% for
boiled, 43.8% for toasted, 45.3% for sprouted and 32.8% for soaked. The sprouted sample had
the highest percentage reduction of phylate and this also observed during germination of
soybeans, where there was an increase in phylate activity which is accompanied by a
corresponding decrease in phylate content. There was insignificant difference between boiled,
toasted and sprouted and at (p<0.05). The values were low compared to 343.0 and 543.0
mg/100g reported by Ruchi and Sheel (2013) on red kidney beans (raw and processed).

Tannin

The tannin content of the raw red kidney bean (9.78+0.22mg/100g) was high compared to
leguminous plant like brachytegia eurycomo seed which is 5.15mg/100g (Amah et al., 2001).
The concentration reduced after processing to 5.61+0.19mg/100g for boiled, 5.23+0.03mg/100
for toasted, 7.64+0.08mg/100g for sprouted and 8.07+0.07mg/100g for soaked with the toasted
sample having the least value which could be attributed to the severity of the temperature of
the processing method which might have disrupted the coats of the bean were tannins exist.
There were significant differences (p>0.05) among all the samples analyzed. The tannin
content was low compared to 3833-4533/100g reported by Ruchi and Sheel (2013) on red
kidney beans.

CONCLUSION

The processing methods (boiling, toasting, sprouting and soaking) were found to improve the
dietary fibre of both African yam bean and red kidney beans. Also their inherent anti-nutrients
were significantly (p<0.05) reduced by the processing methods adopted. These results proved
that the processing methods are very effective and could lead to increase in nutritional qualities
of African yam bean and red kidney bean respectively especially in terms of mineral contents
due to reduction in anti-nutrients (phylate, oxalate, trypsin, tannins etc) known to bind and form
complexes with minerals thereby reducing their bioavailability.
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RECOMMENDATION

From the results obtained it is recommended that further investigation will be carried on both
African yam beans and red kidney beans where two or more of these processing methods could
be applied simultaneously. This practice would probably further improve their dietary fibre and
also reduce the concentrations of many inherent anti-nutrients. The functional properties of
their flours should also be investigated to increase their economic importance and lead to
possible industrial application.
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