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M.G. Mortuza and N. Newaz
Department of Biochemistry, Bangladesh Agricultural University, Mymensingh, Bangladesh

Abstract: The comparative nutritional performance study of two varieties of faba beans (Vicia fabal.), Kalimatar and
white faba bean wvas carried out in young rats (Raffus norvegicus) fed ad libitum on 10% protein source for 21 days.
Effect of faba bean diets on faecal moisture content, intestinal length and dry weight of different organs of rats
{g/100 g} vvere studied. The dry wweight of liver of rats of experimental groups decreased and that of pancreas, colen
and small intestine increased as compared to control group. Intestinal length and faecal moisture content of rats fed
on locally growwn faba bean wwere the highest among all groups under tested while the moisture content of fasces of rats
fed on exotic faba bean diet was the lowest. The study also revealed a differential nutritional response of rats to two
varieties of faba beans and is apparent that locally grown Kalimatar is nutritionally better than exotic white faba bean.

Key words: Vicia faba, rats and organ, nutritional performance, kalimatar

Introduction

Bangladesh like many other developing countries of the third
wvorld is confronted wvith serious problems of protein-calorie-
malnutrition. The increasing demand for protein for human and
animal consumption and the high price of animal sources such
as meat and fish have resulted in increased demand of
legumes as a source of dietary protein and calorie. But the
conventional legumes growwn in our country (lentil, khesari,
mung, pea, blackgram, horsegram etc.}) can only supply the
fraction of the requirements of protein. Because, their seed
size is very small and yield/ha is quite low. In this regard we
have to select some other legume which should be of large
size and high yield. From this view point faba bean (Vicia
faba), locally called kalimatar which is somewvhat different
from exotic variety in respect of seed size and seed colour,
may occupy the important position.

Since this kalimatar contains a substantial amount of protein
ranging from 23 to 27 percent (Mortuza ef al., 2000; Newaz
and Newaz, 1986 a and b), therefore this crop would
undoubtedly play an important rele in protein supplementation
and crop diversification programme in Bangladesh. Studies on
protein nutritive value and haemato-biochemical changes in
rats fed on raw kalimatar seeds have already been carried out
{Mortuza ef al., 1997, 2000]). However, the consumption of
legume seeds in ravvy form can produce serious physiological
alterations, usually accompanied by impairment of growth
{Larralde, 1982]. As the nutritional data of this legume
{kalimatar] are lacking, present work was desighed to observe
the effect of this ravv seeds ingestion on different organ of rats
and their faecal moisture content as compared to that of its
exotic counterpart.

Materials and Methods

Seeds of two varieties of faba bean were obtained from
experimental field laboratory of Genetics and Plant Breeding
Department of  Bangladesh Agricultural University,
Mymensingh on May, 19989. Fifty days old Long-Evans male
young rats were obtained from animal unit of ICDDR B, Dhaka
and randomly divided into three groups, each containing four.
Cotyledon was separated manually and ground and diets were
formulated to contain 10% protein. Groups of rats in two
replications were fed the experimental or control diet (standard
skimmed-milk protein} ad fibitum for 21 days. The animals
were housed in a Perspex cages with aluminum rod on the
bottom fixed 1 inch apart to facilitate the faeces and spillage

in a room maintaining 23 + 1 °C. Rats were adapted for 7 days
before commencement of animal trial giving standard rat-
pellate. Faecal samples were collected daily and stored at
20°C until required. Faecal samples were oven-dried and
moisture percentage was calculated.

At the end of 21 days feeding rats vwere fasted overnight and
killed by ether anaesthesia overdose. Most of the organs and
tissues to be examined were excised, rinsed in distilled water,
blotted dry and frozen. The gastrointestinal tract wvas
separated into its constituent parts, food and faecal residues
wvere wvashed out with vvater and tissues vvere then blotted
dry, weighed and immediately frozen.

All the organs and tissues and the remaining carcass vvere
then oven dried (70 °C) and weighed again to estimate the
proportional wveight of organs/100g dry body wveight for
individual rats.

Statistical analysis wvere done by ANOVA using Minitab
statistical software package (Minitab, Inc., 3081 Enterprise
Drive, State College, PA 16801, USA). When P values vvere
< 0.05, the significance of difference between groups were
calculated by student’s t-test.

Results and Discussion

The dry weight of the small intestine increased in rats fed on
cotyledon obtained from both white and black cultivars
compared to that of control rats (Table 1). This increase
suggested deposition of some materials on or into this tissue.
Pusztai et al. (1986) suggested that plant lectins, particularly
those noted for their resistance to proteclytic breakdowwn in
the gut are known to react with both the luminal content and
epithelial cells. They induced a two-fold increase in small
intestinal mass within 10 days, which was due to increased
mucinous secretion and cellular hyperplasia {Greer ef al.,
19856). Although, the real mechanism of this increase could
not be explained from the present experiments, infiltration of
proliferative lymphocytes in the lamina propria of the gut may
give a possible explanation for the dry weight increase of the
intestine.

Alternatively, an increase in polyamine such as putrescine,
spermidine and spermine (Siedel ef af, 1984) and
dimethylamine {Dembinski et al., 1984} may have acted as
stimulants to cause gut growth in the rats fed on experimental
diets. It was suggested that there was a linear relationship
between availability of amines and overgrowth of microflora
in the gut. Freed and Buckley (1978} proposed that lectin,
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Table 1 Effect of cotyledon of local and exotic genotype of faba
beans on different organs (g/100g dry weight) in rats

Organs ShvIP K WEWC

Liver 3.05+0.10 2.68+0.29*% 273+0.25%
Kidney 0.73x0.10 0.77+£0.04 081008
Thymus 0.17+0.03 0.17+£0.01 0.16=+0.01
Spleen/plea 017+£0.01 0.18+0.02 0.18=+0.01
Stormach 0.26x0.01 0.258+£0.03 0.29x£0.02
Lungs 0.59x0.01 0.55+£010 0.57£0.15
Heart 0.27+0.02 0.27+0.09 0.29+£0.02
Calon 0.48+0.02 0.61+£002* 064+0.056%
Caecum 0.61+£0.08 0.52+£010 0.65x£0.07
Pancreas 0.55x0.02 0.895+£008* 073x0.17~
Intestine 283+0.12 291+014*  3.05+0.18*

* = Significant at 5% level of significance
Note ShP = Standard skimmed-milk protein
{control group)
KMC = “Kalimatar® cotyledons
WRWC = Vicia faba white cotyledons

such as concanavalin A, caused hypersecretion of rat jejunal
mucosa. Pusztai and Greer {1984] found that there was an
increase of 30-40% in DNA content in rats fed on raw kidney
bean, indicating mitogenic stimulation of the enterocytes by
the phytohaemagglutinin (lectin) obtained from Phaseolus
vulgaris (PHA).

An increase in colonic dry vweight vwas observed in rats fed on
cotyledon of both cultivars as compared to those cbtained
from the milk casein protein fed group. These results are in
agreement with Goodlad ef af. (1990}, suggesting that dietary
fibre can stimulate epithelial cell proliferation in the colon and
to alesser extent in the small intestine through production of
short chain fatty acid (SCFA) as in ruminants. Zucoloto ef al.
{1988) demonstrated that epithelial hyperplasia is the result of
increased cell production. Some fibre types such as wheat
bran, pectin and guar gum induce high crypt cell production
per crypt [CCPC]) in rats {Jacobs and Lupton, 1984). The
mechanism responsible for this effect is not clear. However,
it has been demonstrated that the chronic use of wheat bran
in the diet, increased the mass of the distal colonic mucosa
that appears to be due to the epithelial hyperplasia of the
mucosa {Jacobs and White, 1983). The dry weight of liver of
rats of experimental groups decreased as compared to that of
control rats whereas the dry vweight of kidney, thymus, spleen,
stomach, lungs, heart and caecum remain unchanged.
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Fig. 1: Effect of cotyledon of local and exotic genotype of
faba beans on faecal moisture content and intestinal
length of rats

Note: SMP = Standard skimmed-milk protein

KMC = Kalimatar cotyledons
VFWC = Vicia faba white cotyledons

Faecal moisture content and intestinal length of rats of
experimental as wvell as control group are summarized in
{Fig. 1). The moisture content of rats fed on raw kalimatar
cotyledon vvas the highest among all groups while that of rats
fed oh white faba bean cotyledon was the lowest. This result
indicates that kalimatar cotyledon contains higher amount of
fibre which passes through intestine in an undigested form and
stores at caecum to increase the bulk volume of faeces
containing more water. Intestine of rats of both experimental
groups increased in length compared to that of control group.
From this feeding trail it seems that locally grown kalimatar is
nutritionally superior to its exotic counterpart.
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