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Abstract Seeds of 20 African yam bean collections were evaluated for nutritive and anti-
nutritive contents. Anti-nutrients were negatively correlated with protein and carbohydrate
contents. Principal component analysis and the Fastclus procedure showed that collections
with high anti-nutrient contents had darker seed colour. Copyright © 2005 John Wiley &
Sons, Ltd.
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Introduction

In Nigeria, animal protein is expensive, and to provide a good alternative source of protein to
supplement the whole carbohydrate diet of the people, grain legumes like cowpea and
soyabeans are widely used. African yam bean is a good source of protein, carbohydrate,
vitamins and minerals, but it also contains anti-nutritive factors (ANFs) such as trypsin
inhibitors, phytate, tannin, oxalate and alkaloids. The constituents of African yam bean have
been studied by, for example, Oshodi et al. (1995), Adeyeye et al. (1994) and Adeparusi
(2001), but the variations in the available collections have received little attention. This study
concerns the variation in nutritive and anti-nutritive constituents in 20 collections of African
yam bean seeds from southwestern Nigeria.

Materials and methods

The 20 collections of African yam bean used consisted of ten from Ondo, nine from Oyo and
one from Ekiti States. The seeds were collected from farmers and local markets, sorted to
remove extraneous materials, dried at 105°C for 24 h, milled and stored in polythene bags at
4°C.

Nitrogen content was determined by the microKjedahl method using the conversion factor
of 6.25. The other methods were crude fats, crude fibre and ash (AOAC 1990); tannins (Price et
al. 1978); trypsin inhibitor (Kakade et al. 1969); phytate (Davies and Reid 1979); and oxalate
(Fasset 1966). All the analyses were in triplicate. Data were subjected to analysis of variance,
Duncan’s multiple range test and correlation analysis. The resultant correlation matrix was used
for principal component analysis (SAS 1997) and then the Fastclus procedure also of SAS.
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Results and discussion

There were significant differences among the nutritive and anti-nutritive contents. The
protein, fat and fibre contents were 21.65-24.51, 3.81-5.20 and 4.79-8.02% respectively
(Table 1). These results compared well with those of Nwokolo (1987), Edem et al. (1990),
Adeyeye et al. (1994) and Adeparusi (2001), and those reported for other grain legumes
such as Vigna trilobata and V. radiata (Siddhuraju et al. 1992). The carbohydrate and
protein contents are similar to those of cowpea (Fashakin and Ojo 1988). For the anti-
nutrient contents (Table 2), the trypsin inhibitor content was 17.11-33.56 Tiu/mg, phytate
3.30—4.20 g/100 g, tannin 3.95-7.83 g/100 g and oxalate 2.12-3.54 g/100 g. The trypsin
inhibitor content is high, as reported by Adeparusi (2001), considerably higher than in
soyabean and cowpea (Fasoyiro 2005), but lower than in jackbean and lima bean (Ologhobo
et al. 2003).

The four anti-nutrients were all positively and significantly correlated with one another and
with fat, fibre and ash contents, but negatively correlated with protein and carbohydrate
contents (Table 3). The positive correlations among the ANFs indicate that all of them could be
simultaneously selected in a breeding programme, while the negative correlation between
ANF, protein and carbohydrate contents mean that in selecting for high protein or carbohy-
drate, the ANFs are automatically being selected against.

Table 1. Nutritional profile of African yam bean collections (% DM)

Collection Protein Fat Fibre Ash Carbohydrate
1 22.03k 4.97b 7.40d 4.791 48.82hi
2 22.38j 4.72d 8.02a 4.60j 48.27ij
3 22.99g 2.91jkl 6.58f 3.80n 50.62de
4 23.84e 3.79n 6.51g 3710 49.18gh
5 22.87gh 3.88kl 531m 4.02m 53.74a
6 21.791 4.02hj 6.29i 7.05a 48.76hi
7 24.28bc 5.14a 6.81e 571g 46.33k
8 22.30j 4.82¢c 7.59¢ 6.89b 46.83k
9 2297g 4.40e 6.40h 5.78f 49 .56fg
10 24.07d 5.20a 6.04k 6.30d 47.79j
11 2441a 5.18a 6.22j 6.03¢ 47.68j
12 23.79% 4.06gh 521n 4.05m 51.45bc
13 22.75hi 4.02hi 5.020 4211 51.70b
14 21.731 3.93jk 7.58b 7.02a 47.55j
15 24.13cd 4.15¢f 6.10k 527h 49.58j
16 21.651 3.86ml 5.29m 6.74c 50.32de
17 22.80gh 3.95ij 492p 431k 50.85¢cd
18 22.65i 3.81mn 4.79q 4.60j 5091cd
19 23.30f 4.00hi 4.95p 60le 4991ef
20 2451a 4.11fg 5.601 6.30d 46.74k
Mean 23.06 429 6.12 5.36 49.33
SE 0.12 0.06 0.12 0.15 0.25

Means in the same column with the same letter are not significantly different at P = 0.05%.

Copyright © 2005 John Wiley & Sons, Ltd 45: 144148 (2005)



146

SR Ajibade et al.

Table 2. Anti-nutritive factors in African yam bean collections

Collection Anti-nutrients mean values
Trypsin inhibitor Phytate Tannin Oxalate
(Tiu/mg) (g/100 g) (g/100 g) (g/100 g)
1 30.27bc 3.98¢c 7.23cd 3.23ab
2 28.95¢cd 4.08b 7.83a 3.28ab
3 23.03hi 3.52f 4.38k 2.12¢
4 21.05ij 3.44¢g 4.82j 2.19¢
5 21.06ij 342¢g 4.82j 2.19¢c
6 32.90a 4.20a 7.67ab 3.42a
7 26.32ef 3.60e 6.47fg 2.25¢
18 31.58ab 3.87d 7.45bc 3.21ab
29 26.32ef 3.98¢c 6.90de 3.14ab
10 28.29cde 391d 6.79ef 2.98b
11 25.66fe 4.04b 5.92hi 3.33ab
12 17.11k 3.54f 4.17kl 2.34c
13 19.74j 3.54f 3.951 2.97b
14 31.58ab 3.99¢ 7.78ab 3.54a
15 25.66fg 4.04b 6.25gh 3.54a
16 33.56a 4.07b 7.01de 2.94b
17 23.69gh 3.46g 5.70i 2.16¢
18 21.71hij 3.36h 4.82j 221c
19 27.64def 3.30i 438k 2.19¢
20 26.16f 3.45¢g 449k 2.24c
Mean 26.11 3.74 5.944 2.77
SE 0.6 0.038 0.17 0.07
Means in the same column with the same letter are not significantly different at P = 0.05%.
Table 3. Correlation coefficients of nutritive and anti-nutritive seed constituents
Seed content Trypsin ~ Phytate Tannin  Oxalate Protein  Fat Fibre Ash  Carbohydrate
inhibitor
Trypsin
inhibitor -
Phytate 0.70%*  —
Tannin 0.83**  0.85%* —
Oxalate 0.61**  091**  0.75%% -
Protein —049%*  —034* 047 —0.34% -
Fat 031 043**  047%*  0.37* 0.29 -
Fibre 0.51**  0.58**  0.71%F  0.54%* 022 0.51%* -
Ash 0.81**  0.55%*  0.60%*  0.53** -0.18** 0.29 023 -
Carbohydrate -0.59** -041%* —0.54*%% —037* 021  -0.63** —0.63%% —0.64%*

Significant at ¥0.05 and **0.01%.

The principal component analysis is in Table 4. The first two PCs accounted for 75% of
the total variation among the collections. Most of the variation was accounted for by the first
PC (57%), which gave higher loadings to the four anti-nutrients, ash, fibre and fat. In the
second PC (18%), protein, fat and carbohydrate had the highest weights (Table 4). The
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PC1 PC2
Trypsin inhibitor 0.39 -0.15
Phytate 0.39 -0.12
Tannin 041 -0.12
Oxalate 0.36 -0.14
Protein -0.15 0.67
Fats 025 051
Fibre 0.32 0.13
Ash 0.33 001
Carbohydrate -0.31 -0.45
Eigen value 5.14 1.65
Variance (%) 57.08 18.35

higher eigen values for the ANFs by PC1, indicate their importance in differentiating among

the collections.

None of the variables was redundant. A specific grouping by the Fastclus procedure gave
three groups with 7, 7 and 6 collections (Table 5). Groups land 2 had significantly higher
protein contents than group 3, while group 3 had significantly higher anti-nutrient contents.
Group 1 seeds were whitish to grey, group 2 brown and group 3 dark brown seeds with black
speckles. Nehad (1990) found higher tannin contents in the coloured varieties of faba beans
than in white. Thus the light-skinned collections had low anti-nutritive, high protein and carbo-
hydrate contents, so in breeding for animal and human nutrition, selections should be made

from group 1.

Table 5. Cluster means based on PC1 and Fastclus groupings

Clusters 1 2 3

Collections 3,4,5,12,13,17,18 7,9,10,11,15,19,20 1,2,6,8,14,16
Range of eigen value -3.11to-2.14 -1.80to 1.57 147t03.13
Seed colour Whitish to grey Brown Dark brown speckled
Cluster means

Trypsin inhibitor (Tiu/mg) 21.05 26.58 3147

Phytate (g/100 g) 347 3.76 4.03

Tannin (g/100 g) 4.66 5.87 751

Oxalate (g/100 g) 231 2.80 327

Protein (%) 23.1 23.95 2198

Fat (%) 392 4.59 438

Fibre (%) 547 6.01 7.01

Ash (%) 4.10 591 6.18
Carbohydrate (%) 51.20 48.22 4842
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