AT - ABRBAERWTE S S 5 DRI
+ AR AR T 0T « F—F I L BRI ABED
HR— |

STUDIES ON RIPENING MECHANISM OF TOFUYO USING SOY
PROTEIN ISOLATE—DEGRADATION OF SOYBEAN PROTEIN BY
MONASCUS-PROTEINASE—

FEHIERE « OB « PNEARER GiRRZERFH)

Masaaki YASUDA, Maki SAKAGUCHI and Naotada KOBAMOTO
College of Agriculture, University of the Ryukyus, Okinawa 903-01

ABSTRACT

The authors have established a simple and new method of tofuyo prepared by soy protein
isolate for an “ experimental model system ”. In this model system, changes in soybean protein
and nitrogen compounds, and physical changes of the product during ripening period were
examined in order to reveal ripening mechanism of tofuyo. Monascus-proteinase is considered
to be served as a key enzyme for ripening of the product. It is unique and characteristic that
the ripening was carried out under the presence of ethyl alcohol of awamori (distilled liquor).
In this study, effects of ethyl alcohol on the activities of the purified enzyme examined, and also
mode of its action toward soybean protein by the enzyme were investigated. The enzyme
activities decreased as the ethyl alcohol concentration increased. When 10, 20 and 30% of ethyl
alcohol were added to the reaction mixture, the relative activities were 70, 25 and 3%, of no
addition treatment, respectively. The ratio of trichloroacetic acid (TCA) soluble nitrogen to
total nitrogen in the reaction products was found to increase with increasing reaction time.
When 0, 10 and 20% of ethyl alcohol were added to the reaction mixture, values of the ratio
after incubation for 72 hrs were 82, 62 and 42%, respectively. On the other hand, the ratio of
TCA insoluble nitrogen to total nitrogen decreased with increasing reaction time. The ratio of
TCA insoluble nitrogen to total nitrogen under presence of a high ethyl alcohol concentration
was higher than that of a low ethyl alcohol concentration. And thus, the enzyme activities were
depressed by ethyl alcohol. Digestion of soybean protein by the enzyme was examined by the
method of slab polyacrylamide gel electrophoresis (PAGE). When ethyl alcohol was absent,
some polypeptide bands of soybean globulin such as a’-, @- and $-subunits in §-conglycinin, and
acidic subunit in glycinin disappeared after 10 min incubation, but that of basic subunit in
glycinin still remained after 24 hr incubation. On the other hand, when 20% of ethyl alcohol was
present, polypeptide bands of a’-, @- and 8-subunits in 8-conglycinin disappeared, but those of
acidic and basic subunits in glycinin were detected after 24 hr incubation. Nutr. Sci. Soy
Protein, Jpn., 13, 7-11, 1992.
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Fig. 1. Effect of ethyl alcohol on the activity of acid

proteinase from Monascus fungus
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Fig.2. Changes in the ratio of TCA soluble nitrogen to

total nitrogen of soy protein isolate during the
enzyme reaction.

O : 0% of ethyl alcohol

A 1 10% of ethyl alcohol

[ : 20% of ethyl alcohol
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Fig.3. Changes in the ratio of TCA insoluble nitrogen
to total nitrogen of soy protein isolate during
the enzyme reaction.

O : 0% of ethyl alcohol
A 1 10% of ethyl alcohol
[1:209% of ethyl alcohol



EBRIRL TS, LLofERNLL, ABERIZE 5 AT
TCABBEDO DRI O =F L 7 b2 — LEREED
FEBLSZFTNLEI LB LNE TR oT,

a7 4 F—HIlL B3 KELABRBOSHE

RIGHRIZ =5 A7 v 2 — %0, 10K 020% ST %%k
REL, 00bUNMABRRIGEIT» 0K, Kdk
AHBGBOKT AT 77X VESKEIE T & b 812
Lico RICITR I otedy, =F 0T 02— AHEE
MOBEWE, RIL0 45T, KE27r 7Y voihl
WG THB B av s V=D a,a ROB WV
Taz=v b, FYVr=voOMEROYEENY T2y
FAERERBE I, UGS ST, 10~15
KDa @I ADE Y <75 Vv FHRHEL L,
BUGL0A T, g-av sy =vD o, a RO B
FTa=y b, V= VOB T =y MIIGT
BV Kk Ui, ROG24K5H T3, 13~15KDa ff
ADORY RTFFAYEREL R nt, —FH, 7V

=VOEHEE Y T2 =y bORIRTF PV NI
JE2ARERICHAFAE L, RERIC L 2IKGHENEHD
TRIES W EDHBI L, 7, DTEDHER
INETRAY T F AV F (10KDa §i#8) 11624
REIREB L T LI, = F AT A a2 -2 0%ET
RIZE T, )KIG5 4T, 10~15 KDa O#ipHic A
DEYXTF AV ERHB U, KIGIHT -2
V7YV =vDa, a RO HT2=y bORY A
TFEASVED, RIG2EET, 7Y o= vty
Taz=v bORY RTFFAVERERFRBEI LT,
FUG4REI TR, SFEOHBEH/NE /R ) T+ F
AV E (10KDa fii#8) 7 ) v =volEkuy 7=
vy DRI XTF PNV EREE LI, =F AT 2
— A% EELRIEBTHAT T AVBLKEID < 2
— v % Fig. 4 IR L#e, BUR304 LAREIZ, 10~12 KDa
MEDAEY T 5 F Ay KA Ui, RIG 6 KR,
pavrsvv=vDa,a REBYFT2=y tDRY

enzyme reaction stages.

Slab SDS-polyacrylamide gel electrophoretic pattern of soy protein isolate at various

The enzyme reaction was cafried out under presence of 20% of ethyl alcohol.
Molecular weights were estimated by mobilities of cytochrome c from horse heart and
cross-linked cytochrome ¢ (cytochrome ¢ monomer, dimer, trimer, tetramer and
hexamer). A : Standard proteins described above, B: 0 min, C: 5min, D: 10 min, E:
15min, F: 20min, G: 30 min, H: 1 hr, I: 2hr, J: 4hr, K: 8hr, L: 24 hr. Numerical
values in A showed each molecular weight. «’, @ and 8: «’, @ and S-subunits in
f-conglycinin; A, B: Acidic and Basic subunits in glycinin.
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