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Abstract 

Six homogenous groups of white rats were differed fed with combined feed including kidney bean 
(Phaseulus vulgaris-KB), soya bean (Glycine max-SB) and field bean (Vicia faba-VF) ,each one about 
25% of the diet. The groups E1, E3, E5 were fed with raw SB, FB and respectively KB and groups E 2, 
E4, E6 with autoclaved SB, FB or FB. Chemical composition of raw and autoclaved legumen seeds, body 
weight, feed consumption and pancreas weight were quantified. The applied treatment improves the 
productive performance of rats comparing with groups fed with raw seeds (with 11,88% to group E2, 
with 12,30% to group E4 and with 37,52 % to group E6). Raw chemical composition shows a superior 
fiber content comparing with reference values. Groups E1, E2 and E5 registered a pancreas hypertrophy 
(35-50%). 
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1. Introduction 
 
Plant protein sources have always been 
important in animal nutrition. Among 
vegetables used in animal and human diets, 
legumes play an important role. In many 
European countries the kidney bean 
(Phaseulus vulgaris-KB), soya bean 
(Glycine max-SB) and field bean (Vicia 
faba-VF) are cultivated to supply 
inexpensive and relatively good protein. 
However, it is well known that feeding 
growing animals on diets containing raw 
legumes as major sources of protein brings 
about number of undesirable physiological 
and biochemical effects. 
They have asulphur containing amino-acid 
deficiency and a variety  of antinutritive 
factors (phytic acid, tripsininhibitor, soine 
or  fazein, natural anthyroid substances 
were found in KB  and SB, ascorbidase, 
allergic factors, lizinalanine, unusefull 
methionine, nitril-glycosizs). 
 

  
 
The objective of this study is to assess the 
effects of raw and autoclaved KB, SB and 
FB on performance of rats. 
 
2. Materials and methods 
 
A total of 63 rats obtained in three separate 
groups of 15 males and 15 females each. 
The animals were allocated to groups E1-7 
and were identified. Cages, feed containers 
and drinking bottles were also numbered to 
indicate the group. 
Animals were provided a non-commercial 
diet. Feed products were manufactured in 
house and had following composition: corn, 
barley, oat, wheat meal, fish meal, meat 
meal, blood meal, raw or autoclaved K.B., 
S.B., F.B., and mineral-vitamin mixture 
(table 1). 
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Table 1.Experimental groups of rats. 
Group/diet Control E1 E2 E3 E4 E5 E6 

 Witho With raw With With raw With With raw With 
 KS,SB 

orFB 
    SB autoclavated*    FB autoclavated* KB autoclavated 

   SB  FB     KB 
 

 
 
 

It have been determinated:  
- body weight and feed 

consumption(in Monday morning); 
- pancreas weight (animals were killed 

after using ether anaesthesia);  
- chemical composition of raw and 

autoclaved legumen seeds. 

 3. Results and Discussions 
 
Chemical composition of raw and 
autoclaved K.B., S.B. and F.B. showed 
differences between them to protein and 
fibre content, which decrease and to fat, 
which increase (table 2). 

 
 
 

Table 2 -Chemical composition of raw and autoclaved SB,FB and KB. 
Group/diet DM (%)    CA (%) OM (%) CP (%) CF (%) Cf (%) NFE (%) 
Raw  SB 92,70   6,20 86,50 33,64 18,29 17,09 17,48 
Raw FB 85,45 4,55 82,90 22,84 12,08 1,11 46,87 
Raw KB 88,16 4,64 83,52 20,75 15,50 1,78 50,54 
Autoclaved 
SB 

90,84 6,64 84,20 30,98 13,20 20,80 19,22 

Autoclaved 
FB 

88,80 5,37 83,43 22,69 10,99 1,81 47,94 

Autoclaved 
KB 

88,05 5,50 82,55 21,02 8,08 4,80 48,71 

 
 

The small differences in chemical 
composition of the diets can not explain 
differences in body weight of rats. 

In the absence of significant differences at 
the beginning of the experiment, after the 
first week, the group which received 
autoclaved seeds had higher weight gain. 

Even the group E1, having raw S.B. in diet, 
had a increased of body weight (table 3) 

 

 The effect of reducing the antinutritive‘s level 
is higher between groups E5-6 (fed with  
K.B.). 

It has been examined the weight of pancreas 
expressed by percents from body weight. 
Relative pancreas weight was higher in 
groups E1,2 (fed with SB) and in group fed 
with raw KB (table 4). 

Autoclavation reduce pancreatic hyper trophy 
in all groups. The most obvious effect was 
observed in KB fed groups. 
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Table 3.Body weight of rats (g) during 60 days. 
Week E1 E2 E3 E4 E5 E6 Control E7 

I 143,6+13,2 138,4+18,8 139,8+12,2 140,0+12,0 138,4+15,2 139,6+14,1 138+8,4 
II 156,4+14,3 167,0+17,2 157,2+13,3 161,8+14,8 128,4+17,7 158,4+9,1 160,6+9,5 
III 173,0+20,4 178,4+13,8 164,6+20,5 170,6+13,1 129,2+14,2 153,4+14,0 164,6+8,3 
IV 202,6+23,5 204.2+8.5 194.2+16.0 195.0+16.4 122.4+20.5 190.2+21.8 184.4+9.7 

V 216.0+27.0 229.0+11.2 203.0+38.4 221.0+22.8 136.0+24.8 194.0+21.4 190.0+13.0 
VI 196.0+16.0 210.0+13.3 173.3+28.5 198.3+11.1 117.6+22.5 178.3+25.5 151.6+33.4 

VII 220.0+13.3 243.3+11.1 203.3+35.5 193.3+28.9 135.0+25.0 205.0+26.6 216.6+15.5 

VIII 223.3+17.7 256.6+12.2 200.0+33.3 218.3+28.9 152.5+15.0 210.0+33.3 236.6+18.8 
IX 238.3+14.4 266.6+17.5 203.3+35.7 228.3+25.5 157.5+22.5 216.6+38.8 223.3+21.3 

 
 

Table 4-Pancreas weight of rats compared with body weight. 
  Control   E1  E2 E3 E4 E5  E6 

Mean body weight of rats 
(g) 

233,33 238,33 266,66 203,33 228,33 157,5 216,66 

Mean pancreas weight mg 603,33 985 865 600 623,33 900 573,33 
% from body weigh 0,258 0,413 0,324 0,295 0,272 0,571 0,264 

 

Autoclavation reduce pancreatic hyper 
trophy in all groups. The most obvious 
effect was observed in KB fed groups. 

4. Conclusions  

Heat treatments determine relative 
small difference in raw chemical 
composition. 
Autoclaved seeds improve the performance 
of rats in all groups. 

Pancreas weight was higher in both groups 
fed with S.B. 

The best inactivation of antinutritive 
factors registered to groups E5- E6 fed 
with raw and treated KB. 
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