
A STUDY OF TRYPSIN INHIBITORS AMD PHYTOHAEMAGGLUTININS 

IN WINGED BEAN SEED 

By % 

Manlmegaladevi Thiyagarajah, B.Sc, (Agriculture) 

Thesis 

Submitted In partial fulfilment of the requirements 

for the degree of 

MASTER OF PHILOSOPHY 

in 

Agriculture 

in the 

POSTGRADUATE INSTITUTE OF AGRICULTURE 

of the 

UNIVERSITY OF PERADENIYA, SRI LANKA. 

Approved '••'' i w Y ^ - . . . , ,,.S,~- A. z .. 
\ J t — • - — -

Examination Committee. 

C 635.65 
T33 

I. 
340091 

AGRICULTURE LIBRARY 
UNIVERSITY OF -PERADENIYA 

Vt n n (i l-/ > 



1 
ABSTRACT 

A STUDY OF THYFSININHIBItORS AWP HAiSMAQflLUTItilKS IN 
tflWQED BEAM SEEDS 

Two anti-nutritional factors, tripsin inhibitors 
and haemafferlutlnins present in the winged bean, 
Fsophocarrug tetragonolobue were studied with respect 
to concentration and purification* 

Optimum conditions for the assay of trypsin were 
established using the non-specific substrate casein and 
specific substrate Bensoyl-DL-arginlne-p-nitroanilide (BAPA)• 

The trypsin inhibitor and haemagglutinin activities 
present in the winged bean seed flour extracted in phos
phate buffered saline (0.1M, pH 7*6) were 20.4 mg and 
0.42 x 10^ per gram seed flour respectively. 

Stepwise fractional purificaton of the extract by 
trichloroacetic acid (at 1, 2 and 3 percent concentration) 
revealed that, 

i. 1& TCA solution (pH 5*0) removed the nuclear 
proteins and particulate materials; the clear 
supomate retained 94$ of trypsin inhibitor 
and 96$ of haemagglutinin activities of the 
crude extract* 

ii. 13$ of trypsin inhibitor and 47$ of haema
gglutinin activities were lost during 2% 
acid precipitation, 

ill, U&% of trypsin inhibitor and 62$ of haemagplu-
tinin activities were lost during 3$ acid 
precipitati on. 



When the aupemate obtained from i# TCA extraction 
was subjected to MgS0^,7H20 precipitation at 50* level, 
93 percent of trypsin inhibitors and 96 percent of the 
haemagglutinins were present in the precipitate. Trypsin 
inhibitors and haemagglutinins were purified to 2.0 and 
2,1 fold respectively et this stage. 
Heat treatment studies on the residue {50% MgS0^.7H20 
precipitate) solubilised in phosphate buffered saline 
showed that, 

i) both the antinutritional factors were denatured 
at £0°c, within 5 minutes, and 

li) at 70°C, trypsin inhibitor and haemagglutinin 
proteins were purified to 4*9 and 3 . 1 folds 
respectively. 

DEAE cellulose eoluam chromatography of the heat treated 
(70°C) supemate resulted in 8 and 5 fold purification of 
the trypsin inhibitors and haemagglutinins respectively. 
The proteins consisting of 536 OK trypsin inhibitor and 
7 x 10^ haemagglutinaftfcng unit© per gram of proteins were 
eluted in one fraction at Q.OSM. phosphate buffer, pH 7.6. 

The column fractionation of the crude extract showed four 
fractions (at 0.01, 0.02, 0.04 and 0.08 molarities) 
containing trypsin inhibitor activity and five fractions 
{at 0 .01 t 0.02, 0.04, G.Og and 0.1 molarities) containing 
haeffiagglutlnating activities. 

It is concluded from this study that there are more 
than one trypsin Inhibitor and haemagglutinin proteins 
present in winged bean. 




