17 MAY 2002

THE NATURE OF ENZYMATIC BROWNING REACTION IN
SOYBEAN PASTE

EIETTIPUM PHONTREE

With compliments
of

UNHMINNa s sTineauuiing

--------------------------------------------------------

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE (BIOTECHNOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2002
ISBN 974-041-271-8

TH COPYRIGHT OF MAHIDOL UNIVERSITY

K43N
003
c.1



Fac. of Grad. Studies, Mahidol Univ. Thesis/iv

4036467 SCBT/M : MAJOR : BIOTECHNOLOGY ; M.Sc. (BIOTECHNOLOGY)
KEY WORD - POLYPHENOL OXIDASE / ENZYMATIC BROWNING /
SOYBEAN PASTE
KIETTIPUM PHONTREE : THE NATURE OF ENZYMATIC
BROWNING REACTION IN SOYBEAN PASTE. THESIS ADVISORS: SITTIWAT
LERTSIRI, PhD., APINYA ASSAVANIG, PhD., AMARET BHUMIRATANA,
PhD. 116 P. ISBN 974-041-271-8

The enzymatic browning reaction occurs in various vegetables, fruits, and
mushrooms. Soybean paste is a mold-fermented food which is used as a condiment.
During soybean paste fermentation, browning development appears. This browning
reaction is possibly caused by the non-enzymatic and enzymatic browning reactions.
The non-enzymatic browning reaction is caused by the interaction between amino
compounds and reducing sugars.

This thesis investigated the polyphenol oxidase activity in moromi and the
culture broth of 4. oryzae MUTK which is used as a mold koji for soybean paste and
soy sauce. The changes of polyphenolic compounds as substrates of polyphenol
oxidase, and carbonyl compounds, which were oxidized products of the polyphenolic
compounds were monitored. The effect of some chemical and physical conditions
such as NaCl concentrations, enzyme concentrations, substrate concentrations,
temperature, oxygen, light, and the soybean extract in the culture broth of 4. oryzae
MUTK were investigated. In addition, the influence of the water from the factory
used in the manufacturing of soybean paste on the polyphenol oxidase activity was
investigated in A. oryzae MUTK culture broth.

During the moromi fermentation, the moromi samples were withdrawn on the
1, 2% and 6% day of the fermentation. The native moromi and the moromi in
phosphate buffer (pH 6.0) were determined for their enzyme activity. The highest
activity was on the 2™ day of the fermentation.

The results showed that the most active compound among substrates tested in
both moromi and the culture broth of 4. oryzae MUTK was hydroquinone, while
sodium sulfite showed the highest inhibitory effect on enzyme activity. The NaCl
inhibited polyphenol oxidase activity in the culture broth of 4. oryzae MUTK. Along
with the progress of the browning reaction, polyphenolic compounds decreased, while
carbonyl compounds tended to increase. The browning was dependent on both protein
and substrate concentrations.

The temperature at 37°C showed the highest enzyme activity and oxygen
enhanced the enzyme activity. On the other hand, light had no effect on enzyme
activity. In the dialysate of the culture broth of 4. oryzae MUTK, the enzyme specific
activity was lower than in the native cultured broth. The soybean extract which
supplemented the culture broth of 4. oryzae MUTK promoted the growth of mold and
enzyme activity. The water from the factory used for manufacturing of soybean paste
had no effect on browning development in the A. oryzae MUTK culture broth.

These findings indicate that enzymatic browning reaction can be increased best
by using hydroquinone, whereas sodium sulfite inhibited enzyme activity.
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