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Study on the Stability and Fate of Vicine
and Convicine in Fababean
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ABSTRACT—The aglycones of vicine and convicine have been implicated as the causative factors
for favism in fababeans. Thus, the presence of these compounds in fababeans is a potential obstacle
to the use of fababeans and fababean preparations in foods.

Investigations of vicine stability in fababeans and in pure solutions revealed that vicine is very
stable, however, divicine derived from vicine by PB-glucosidase action or by acid hydrolysis is highly
unstable at conditions prevalent in food processing.

Therefore, the possibility of incorporating of f-glucosidase in food products containing fababean
preparations was suggested to overcome potential risks of favism related to the consumption of
fababean fortified products.
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Fig. 1. Production of divicine and isouramil from vicine and convicine, respectively.
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Sample (2 g, containing 0.2~10% vicine + convicine)

Precipitate
(discarded)

2% TCA Extract

Final Extract (50 ml)

Aglycones: Divicine and Isouramil

| ed for 3~5 seconds.

Extraction: shake with 25 m/ of 2% TCA for 1 hour at room temperature;
centrifuged at 10,000Xg for 15 minutes; and reextracted.

Purification: passed through neutral alumina (17g) packed into a 3.5 cm wide glass
funnel and washed with water.

Hydrolysis: 0.1 m/~0.5 m/ aliquots were taken; made up to 5 m/ with concentrated
HCI; and hydrolyzed at 80°C for 1.5 minutes.

Complex Formation: 0.8 mi of titanium reagent were added and the solution was vortex-

Divicine-Titanium Complex and Isouramil-Titanium Complex

Reading: read at 480 nm.

Fig. 2. Procedure for determination of vicine and convicine by titanium reagent method.
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Table 1. Effect of heat treatment on stability of vi-
cine and convicine

Glycosides(%, dry basis)!

Sample
Before heat After heat
treatment? treatment?
Fababeab flour 0.816+ 0.034° 0.820+ 0.028*
Pure vicine 100° 99.94+ 0.031°

1. Means+ S.E. based on five determinations.

2. Means+ S.E. for each value sharing a common
superscript letter are not significantly different at P>
0.05.
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Fig. 3. Influence of pH on stability of vicine.
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Fig. 4. Enzymatic hydrolysis of vicine with B-glucosi-
dase at pH 5, 37°C.
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Fig. 6. Effect of temperature on degradation of divi- Fig. 7. Effect of temperature on degradation of divi-
cine at pHS. cine at pH 10.

Table 2. Effect of pH and temperature on half-life time and rate constant of divicine degradation

Half-life time(min.) Rate constant(k)
Temperature
pH2 pH5 pH 10 pH2 pH5 pH 10
20°C 35.00 78.73 60.08 -0.014 —0.0076 —0.0080
37°C 23.77 7751 56.13 —0.015 -0.0074 —0.0083
60°C 19.50 4135 38.81 —0.016 —0.011 —0.014
80°C 5.01 14.35 2801 —0.024 —0.018 —0.015
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