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HARBLRALXZ R TEOTaT T — 8% WDKK RS D
SR L2 TR AN (L ST AL B0 T DB %
Bt ses o b BRI CROER R 2R 22 5e At
LR FEAE /MR PR S GRS R 22 2TERE) L AR i (SLAnER RS2 HE T 540)
ARARE— QIR AEWE T2E) | RIFZF G R 22T 7E )

[BW] RFH S o X BOFMEOILRZ B E LT, a7 7 —EIZ L 580K
IR ERFIL TV D, . KRS HERRRICB W CEEMEZ LR T2 2 080, Zh
DK IR ZIHT TN D, DA A XZ LRI ESP LIZH LT, XTF Yy - h—)L
AV 7 (SCYTHRBET 2 & | 53 fRICHE O B D AR 2 T2 U BRI AR R B D
T L7e B2, RBFIE T, BEEMRE & BEEDIE O OB 2 B9 & Lz, 2 A
XL LRy BETIET 7 —BIER ORISR EE T & 72 Y,

[ 5] SPI (10 mg/mL)iZ SC(1 u M)% pH 8, 37°C TR L. ) 254k (ODggo) % % HE 112 I
E LT, 60 DRI THRONDEEDZED, 7T BRSO, EREIZX9 5 NaCl
X )= LOFRMIE, BIOpH 2.2-105 O&EREZBEI L=, SCOMIZT v, 7
BATA v, T ual—8 BPNICEVRE L BEMIONTSH T I Bk & bt Lz,
SP1 @ SC |2 L % W G2 % 3 % CaSO,, CaCly, MgCl,, NaCl, Na,SO, D FRMNZN R % i~ 7=,

[fERLEEL] SCBIOWThO7nT 77—V CilBl L-BEHNTH, SPHTHTH
BIET X/ BE(Glu, Asp, Lys, Arg) DEIG 3 L, BRZKMET X/ B2 (Leu, Phe, lle, Val) O EI&
WNEER UTe, BEEY CTIIREMIIIIEBE RO GFERIENEmL, 2o LN EEL2 5 &k
ZLTWAH AR H D, —77. 0-4 M NaCl X° 0-40% =% / —/LOIRINZ X 0 EEM DO
R BE T ZEAL 3 L S 7R D o T, BEERM DI R L1, pH 3-8 THefK(0.2-0.5 mg/mL) T % 73,
SPI Ti% pH 4-5 THIK(1-2mg/mL) & 725, 2D Z &1k, BEMNHBHRSCHKREEH
THRE R AERICER L TWSD Z L 2R LTWSD, 100 mM NaCl ORI LV | EE
WTE R IE T 60 23 7 & 30 23 I HEE S Au. BESEMTERGRE 13 5 54Kk L 7=, NaCl & Na,SO,
DNFA T 5 & BEMICIZ CI & COS DR FITFEMN 2, MgCl, & CaCl, D%
FACEITIS . B ITH e T < . 2 mM MgCl,, CaCl, ; 50 mM Na,SO, ; 100 mM NaCl
MRFEE DR ETRT, SC OXTF L —BIEHRILIZ D OEOFEEZ T2 =D, SC
ICEVERLERTF RiZ, CRUODOFEMETT, HbEBELLTWVWI ERRBREND, 4
%I, IO OHBHENEEY 2T T DI OV T I VEEMICHETT 2 TETH D,
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20-60
660 nm
(Optical density, OD) 10,000 xg 30
3 1 10-20
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SDS-PAGE
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10 mg/mL 280 nm
BPN’

20, 21, 9, 12
8.0 37
limole
mL SPI 10 mg/mL 8.0, 37
660 nm
1 mL 10,000 x g,
40 mM Tris-HCI (pH 8,0, 37°C) 0,0.1,03,05,20,40M
20 mM (pH 8,0, 37°C) 0, 5, 10, 20, 30%
20 mM (pH 2.2-35) 20 mM (pH
4.0-5.0) 20 mM (pH 55-6.0) 20 mM (pH 6.0-80) 20
mM (pH 8.0-9.0) 20 mM (pH 9.5-10.5)
37°C
S 660 nm
5 2 mg 6 NHCI 2mL
105 °C 24
20 (pH 2.2) L-8500A
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mol% —=-100

20
2 0-1
9 1-4M
37°C 4 mg/mL
6,500 X g, 3
(mg/mL)
(2% Na;COs 1 M NaOH)
CaSO4, CaC|2, MgCIZ CaC|2 MgCIZ
CaSO, Cl SO/2

Na,SO, NaCl CaS0O, CaCIZ

Na,SO, NaCl

(10 mg/mL) (1.0 uM)

0, 8, 24, 48, 72, 100 mM NacCl

0-2 M MgCl, CaCl,
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20

10
BPN’

pH 4-5
0.5 M NaCl
1-2 mg/mL
pH 3
pH 2
pH 4-5

pH 12
pH 4-5
NaCl

900 mg/mL

19
5-10

0.3

pH
pH 6 400 g/mL
700 mg/mL pH 12

05 M

200 mg/mL
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0.4

4)

900 mg/mL
200 mg/mL
pH 3
pH 6
NaCl

400 mg/mL

15

10 20

0.2

pH 4.5

0.5 M NaCl

(400 mg/mL)

1-2 mg/mL
pH

05 M



pKa pH 3 pH 6
pH
()
4.5
pH (pH 3-8
(4 mg/mL) pH 2.2-10.5
pH 3-8 pH
0.2-0.5 mg/mL pH
pH 2
pH 9 3.0-3.5 mg/mL pH PKa,
pH 2.5 pH 8.5 pH 4-5 pH
pH 3-8 pH
pH
pH 3-8 pH 3
—COOH
~NH," pH 3-8
—CO0 ~-NH5"
pH 8
-CO0 -NH
pH 3-8 5-12 % pH 2
pH 9 80-90% 100%
(4mg/mL) pHB8.0
0.10, 0.25,0.50, 1.0, 2.0,40M
0.4-0.5 mg/mL
0-40 M
pH 3-8
05 M
pH 8.0 4M
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(4mg/mL) pHB8.0
5, 10, 20, 30% (v/v)
0.4-0.5 mg/mL
0-30% (Viv)

ODhin T
OD e T2 TOT, T=T, T,
(10 mg/mL) (1.0 uM)
0, 8, 24, 48, 72, 100 mM NaCl
0-2 M MgCl, CaCl,
NaCl . T ODpmin~ ODa
T=0 OD =06 100 mM NaCl
0 M NaCl T, = 10 min, ODy, = 0.3; T, = 60 Min, ODye = 0.9 100 MM
NaCl T1=2min, ODyi, = 0.5; T, = 30 min, ODype = 1.5 ODsso
Vinex 100 mM NaCl
SPI ODax  ODpin
Viex 5
NaCl  Na,;SO, Na* T1, T2, ODpin, ODpmax
NaCl  Na,SO, Cl SO
Vimx 100 mM Na'* 5 CaCl, MgCl,
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cat l\/lg2+
2 mM CaCl, MgCl, ODpin = 0.5; T2 = 60 min, ODya = 1.5
Na* 100 mM NaCl, 50 mM
Na,SOy, 2 mM CaCl,, 2mM MgCl, 100mM Na* 2mM
Ca** Mg*
0, 4, 8. 16, 24, 32, 40 %(viv) SPI
NaCl
40% T, =1 min, ODpyj, = 0.2; T, = 10 min, ODyex = 1.2
Ty =10 min, ODy, = 0.3; T, = 60 min, ODyx = 0.9 40%
Vimax 5
12% 40%
3
SPI
SPI
SPI SPI
a
19Al
® 019 133 kDa 26.6 kDa
a
0.19
1 1
1
1 1

- 316 -



0.19
30 50% 88.1°C 0.19
0.19
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Effective Proteolysis of Soy and Wheat Proteins with Addition of Salts and Development of New
Food Materials

Kuniyo Inouye (Kyoto University, Graduate School of Agriculture)
Hiroshi Oneda (Kyoto University), Motoki Kubo (Ritsumeikan University),
Koichi Morimoto (Kinki University), and Kouhei Nagai (Kyoto University)

We have examined effective procedures for proteolysis of un-utilized proteins for expanding the
proteins for foods. Coagulation is observed often in the proteolysis of soy and wheat proteins, and
prevents the complete proteolysis. We have studied the coagulation process observed when soy
protein isolates (SPI) are treated by subtilisin Carlasberg (SC) “®. We describe here the
characteristics of the coagula formed in SPI-digestion by SC, and the effects of salts, alcohol, and pH
on the coagulation of SPI by SC. Regarding wheat proteins, we have isolated an amylase-inhibitor,
and examined its inhibition mechanism against amylase .

MATERIALS AND METHODS. SPI (10 mg/mL) and SC (1 uM) were mixed at pH 8 and 37°C,
and the turbidity (ODsggg) change was measured continuously. Coagula formed for 60-min reaction
were collected, and amino acid composition, effects of NaCl and ethanol, and pH (pH 2.2-10.5) on
the solubility were examined. Coagula formed by other proteases (ficin, bromelain, pronase, and
subtilisin BPN”) were also analyzed. Effects of salts on the coagulation of the SC-treated SPI were
examined.

RESULTS AND DISCUSSION. Coagula contained higher content of charged amino acids (AA)
and lower content of hydrophobic AA than SPI, suggesting that high content of non-polar groups
may be a key clue for the coagulation. The solubility of coagula was not changed by adding 0-4 M
NaCl or 0-40% ethanol, but it was lowest at pH 3-8, while that of SPI was lowest at pH 4-5. Coagula
may be formed by complex interaction including electrostatic, hydrophobic interactions. Coagulation
was enhanced 5 times by adding 100 mM NaCl, but there are no difference between NaCl and
Na,SO; on the basis of [Na']. The effects of MgCl, and CaCl, were the same, and much stronger
than those of other salts; 2 mM MgCl, or CaCl, has the same potential as 50 mM Na,SO, or 100
mM NaCl. As SC activity was not affected by the salts used, the salts effects described above must
be on the interaction between peptides formed during the SPI proteolysis.
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