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Abstract

In order to establish the enzymatic hydrolysis system improving of taste and flavor in the preparation of soy protein
hydrolysates using the enzymes with excellent hydrolytic ability and different hydrolysis pattern of soy protein, Degree of
hydrolysis(DH) and surface hydrophobicity under the optimal conditions of enzyme reaction, hydrolysis patterns by the SDS
electrophoresis and sensory evaluation of soy protein hydrolysates by enzyme reactions were investigated.

Four enzyme reactions were highly activated at pH 7.0, 45T under the optimal conditions. As result of changes on the
pattern of soy-protein hydrolysates by SDS-electrophoresis, high molecular peptides of hydrolysates by No. S(Mucor
circinelloides M5) and No. 16(Bacillus megaterium B16) enzymes were slowly decrease and 66KD band of these were remained
after 3hours reaction. Production of low molecular peptides of hydrolysates by No. 4(Aspergillus oryzae M4) and No.
95(Bacillus subtilis YG 95) enzymes were remarkably detected during the proceeding reactions.

As results of HPLC analysis, low molecular peptides of 15~70KD were mainly appeared during the proceeding enzyme
reactions. And, the more DH was increased, the more SDS-surface hydrophobicity was decreased. Hydrolysates by No. 4
enzyme was not only the highest DH of all hydrolysates, but the strongest bitter taste in a sensory evaluation. Sweat taste
among the hydrolysates showed little difference. But, when combinative enzymes were treated, combinative enzyme of No.
4(Aspergillus oryzae Md)and No. 16(Bacillus megaterium B16) showed the strongest sweat taste.

In conclusion, we assumed that it will be possible to prepare the hydrolysates having functionality when soy-protein were
hydrolyzed by these specific enzymes.
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Fig. 1. Changes of various enzyme activities at different pH.

(O-COiNo.16, [H INo.95, A-A:No.d, (O-O:No.5)

The reaction was carried out using 3% SPI as a substrate at 30°C for
30min at each of pH using acetate buffer(pH 4-6) and Tris-HCl
buffer(pH 7-10).
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Fig. 2. Changes of various enzyme activities at different
temperature.

(O-O:No.16, [ F[No.95, A-A:Nod, O-O:No.5)

The reaction was carried out using 3% SPI as a substrate for 30min
at pH 7(No. 95, 4), pH 8(No. 16, 5). The temp. was set between
25-65C per 10TC.
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Fig. 3. Periodical changes of various enzyme activity at
different reaction time.

(O-<:No.16, [ H No.95, A-A:No4, O-OrNo.5)
The reaction was carried out at 45°C, pH 7(No. 95, 4), pH 8(No. 16,
5) with 3% SPI as a substrate.

HSAIZE Zotol| e cAL| FEalipattern

gy JleEAAEE gl 3y

£& SDS H719% & Adc Fg 49}
2} 23 pattern®) A3}, No. 16(Fig. 4-a)7} No. 5(Fig. 4-d)
7} vls=3k FelE B9 a1, No. 95(Fig. 4-b)2} No. 4(Fig. 4-c)
9] Fdo] HIRSA Yestth No. 169 ¥-g 1A17koA 3
A7) Jelhgd 45KD HE 270 ©hA band?} No.

4o K

© @
Fig. 4. Electrophoretic patterns of soy-protein hydrolyzates
by enzyme No. 16(a), 95(b), 4(c), 5(d).

0’ : control, O : Omin, 1/2 : 30min, 1 : 60min, 2 : 120min, 3 : 180min



84 FTAEALHFSI A AL0A AL (2003)

sl whg 2402 olFolE A9l tehtA dskoh o
Tl Uehd 9% B2l 66KD bande FAHNo] 3471
AYHole sAAY Fo] Z43te band7b kol ¥
B9 RGE B, A70] AUE band2 o} AKTHFig. 4,
d. ¥Hde] No. 959} No. 4= Hjx7% Hwsg e o, gz
2ol 2ol ¥4 66KDS] Tl bandsh 3SKD-4OKDA}
ole] F& Tl bands} 08T FAo] o3 Ea)E ol
geldoll Q| FE9] bande A9 YehA g1, 29KD R
o 27§e] MEL bandEo] YEbTHFig. 4-b, ). WA,
Aspergillus oryzae M42] No. 4 49} Bacillus subtilis YG 95
2] No. 959} &4-7} Bacillus megaterium B162] No. 168 4%}
Mucor circinelloides M52] No. 5840 vl&] T FAA
o Eg FaRgo) $43 Aoz ART,

pH-drop method& 0|8%t 40| MHE EMFAl

Hzol o8] WY Rzl Aol ojelitel
carboxyl7|7h &5jo] gele] pHAt Bol A Bk, me}
A, pHH3} Az wel a4 Yois FA4L ¥ F 60
7 pHO W3S ZAVStY vlug Av= Fg 59 2t

B2H7F %, 3027HAE pHY A3} 03/minolgol i,
0% Fr 9Ue WsE MYtk H2HA pHESE No
162 745, No. 95= 740, No. 4= 7.28, No. 5& 74702
vebdtt. o2t Bacillus subtilis YG 952] &4~ No. 959}
Aspergillus oryzae M42] &4 No. 47} Bacillus megaterium
B169] HA No. 163} Mucor circinelloides M52] No. 5 &4
Hoe 840] diHez A Jeikch

pH

PR S O S S S T N Y

0 4 8 12 1B 20 24 28 ¥ B 40 4 48 52 % &
time(min}

Fig. 5. Comparision of relative activity by pH changes of
various enzyme.

(O-OiNo.16, [H_No.95, A-ANod, O-(:No.5)
Measured condition was solved 3% SPI in Tris-HCI buffer (pH 8.0) at
50C
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Fig. 6. Changes on the DH(Degree of hydrolysis) after various
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(O-:No.16, [H_No.95, A-A:Nod, O-O:No.5)

Table 1. The results of sensory evaluation for soy-protein
hydrolysates by enzymes and combinative enzymes.
Sy Erzyme No. Fnzyme combination sample”
ol % 4 5 ] 23 4§ 6

Faver 28209 20213 31£17 21204 1611 4107 2207 47+13 %10 35409
Sweet taste 2612 28407 26%15 U412 12206 26213 UE09 41215 8112 UH0S
Savor tsie 20210 28209 2804 4£15 23208 35110 ME12 46511 B0 39£13
Bitter taste 36214 18220 21=15 24207 40213 30206 46103 B3+07 42405 V10

*Enzyme combination sample ;

1: No.16 + No95 2: No.16 + No4 3: No.16 + No.5
4: No95 + No4  5: No95 + No5 6: No.4 + No.5S
Ratio of combinative enzyme was one against one.

Enzyme reactions was carried out for 3hours at 45C.
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Fig. 8. HPLC patterns of soy protein hydrolysate by enzymes
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The reaction was carried out for 3hr at 45°C with 3% SPI solution as
a substrate.
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Fig. 9 HPLC patters of hydrolysates by combinative enzymes
(a) No. 16 + No. 95 (b No. 16 + No. 4 (c) No. 16 + No. 5
(d) No. 95 + No. 4 €) No. 95+ No. 5 () No. 4 + No. 5
The reaction was carried out for 3hr at 45C with combinative
enzyme(rate=1:1)
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