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Condensed tannins of four landraces grown in Botswana were determined using the
acidified vanillin method (Price et al.1980). Botswana cream and Diphiri cream lan-
draces had equal amount of tannin, 0.05 percent; while Zimbabwe red and Botswana
red had 0.10 percent. There was a significant difference (P < 0.05) between the tannin
content of the cream and red landraces. The quantity of tannin determined was low and
might not adversely affect the digestion of proteins.

1 Introduction

Tannins are generally defined as naturally occurring polyphenolic compounds of high
molecular mass between 500 and 3000 which form complexes with proteins (BATE-
swit, 1962). They inhibit the digestive enzymes, trypsin, chymotrypsin and amylase
(FauDar et al. 1993). When ingested, tannins might reduce the nutritive value of food by
forming indigestible complexes with dietary proteins. The consumption of feeds or
foods containing tannins reduces nutrient use, feed efficiency and animal productivity.
At high levels of intake animals sometimes die (MAkkARr, 1995). There are two classes of
tannins: condensed and hydrolysable tannins. Condensed tannins occur in herbaceous
legumes (SARkAR et al. 1976) such as bambara groundnuts (Vigna subterranea), cowpeas
(Vigna unguiculata), and pigeon peas (Cajanus cajan).

The Government of Botswana is encouraging crop diversification, as it is assumed that
this would positively contribute towards its goal of achieving food security. Besides
traditional crops, for example, maize, sorghum and cowpeas, farmers can increase the
production of bambara groundnuts. The latter is a drought resistant crop and it has a
good potential in a drought stricken country such as Botswana.

To promote this crop as a food crop its nutrnitional value and the antinutritional factors
should be evaluated. The nutritional value of the four landraces used in this study was
reported (AMaRTEIFIO ef al, in press). The protein content varied from 16.6 = 0.1 to 18.2
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+ 0.1g /100g dried samples. The protein may be unavailable for digestion depending on
the amount of tannin in the bambara groundnuts. Data on the quantity of tannin in
bambara groundnuts grown in Botswana are unavailable, therefore, this study was
undertaken. This paper discusses the results of the estimation of condensed tannins in
four landraces of bambara groundnuts grown in Botswana.

2 Materials and Method

The acidified vanillin method was used (Price er al. 1978) for tannin determination. The
four landraces studied were Diphiri cream (DC), Botswana cream (BC), Botswana red
(BR), and the Zimbabwe red (ZR). The seeds were grown on sandy-loamy soils at the
Botswana College of Agriculture farm. The sorted seeds were milled in a Thomas
Wiley Laboratory Mill to pass through a one mm screen and then dried at 80°C to con-
stant weight.

The tannin was determined relative to catechin. The standard curve was prepared using
catechin (98%) manufactured by the Aldrich Chemical Company in the United States
of America. For each sample there were three replicates. The transmittance at 500nm
for each replicate was measured using a Shimadzu Ultra violet-visible spectropho-
tometer and the mean calculated. The catechin equivalent was then determined from
the standard curve and the percentage tannin calculated. It was assumed that 10mg
catechin is equivalent to 1% tannin (Burns ef al. 1971). The analysis of variance method
was used to find out if the tannin content of the different landraces were significantly
different.

3 Results and Discussion

Table 1 gives the mean transmittance readings and the percentage tannin measured in
the four landraces studied. The Botswana cream and Diphiri cream contained the same
amount of tannin, 0.05%, and the Botswana red and Zimbabwe red contained 0.10%
tannin respectively. The red coloured seeds contained twice as much tannin than the
cream coloured seeds. This observation is in line with previous studies (PouLTer, 1981
and Osizosa et al.1992). They reported that the cream coloured seeds have less tannin
than the brown/red seeds. Poulter (1981) found that the amount of tannins in eight Gha-
naian cultivars of bambara groundnuts ranged from 0.36% to 0.94%. Also Obizoba et
al. (1992) reported that the quantity of tannins in five varieties of bambara groundnut
grown in Nigeria varied from 0.3% to 1.1%. They also observed that fermentation and
germination reduced the tannin content of the bambara groundnut. The values obtained
by Poulter (1981) and Obizoba er al. (1992) are higher than those obtained in this inves-
tigation. This may be because the cultivars are different and they were not cultivated
under similar conditions. In this study the tannin content for the four landraces ranged
from 0.05% to 0.10%. This value does not exceed the maximum of 0.10% (% catechin
equivalent) recommended for the weaning food TSABANA produced in Botswana
(OmokreHAI et al. 1994). Price et al. (1980) reported that the tannin content of different
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varieties of cowpeas ranged from 0% to 0.7%. They concluded that tannin content of
0.7% may be nutritionally harmful to humans.

From the statistical analysis the tannin content of the -Diphiri cream and Botswana
cream landraces were significantly different (P < 0.05) from those of the Zimbabwe red
and Botswana red.

Table 1: The tannin content of the four landraces studied.

Botswana cream 99.6 % 0. 14 0.50 0.05
Diphiri cream 99.6 +0.14 0.50 0.05
Zimbabwe red 98.6 +0.19 0.98 0.10
Botswana red 98.6 +0.17 0.98 0.10

4 Conclusion and recommendations

The results of this study show that the tannin content of Botswana cream and Diphiri
cream is low (0.05%) and they are significantly different from those of Botswana red
and Zimbabwe red landraces( 0.10%). The tannins determined are within the allowed
limit of 0.10%, therefore it can be concluded that it may not adversely affect the diges-
tion of protein. The increased cultivation and consumption of this crop are recom-
mended. These would contribute positively towards achieving food and nutrition secu-
rity in Botswana. It is also recommended that the possibility of using bambara ground-
nuts as a component of weaning foods be explored.

Tanningehalt in vier Bambara ErdnuB Landsorten

Zusammenfassung

In vier Bambara Erdnuf Landsorten, angebaut in Botswana wurden die kondensierten
Tannine mit der acidified vanillin Methode bestimmt. Die Sorten Botswana cream und
Diphiri cream hatten den gleichen Anteil an Tannin, 0,05 %, wihrend Zimbabwe red
und Botswan red ebenfalls gleich 0,10 %, eine signifikante Differenz (P < 0.05) zwi-
schen cream und red Sorten. Der bestimmte Gehalt an Tanninen war niedrig und diirfte
sich nicht nachteilig auf die Verdaulichkeit von Proteinen auswirken.
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