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GEA) AR GWm MW T 2 e Ge2#d ¢145)
16~5 | — 1.1 79 104 | 131 20 191 157
~6 | — 1.1 | 100 99 114 1 224 166
~4 | —05 47 114 166 1 179 144
~3| —0.2 47 109 157 1 224 163
~2 | —0.2 47 115 167 % 197 154

Z OfEFIT Table 8 DIn< TS 0, BRI TXEREINCHEZM » RN LRIL > R1E B 2 4K 0
ethanol vapour %B&XESWIRT 5 HENROEN T, T OBFIBEOMRM:L control o2~4ETH D7,

B DE A Tl ethanol vapout Oy, WNTEBHAME &L OHMNESERL VFHUTL 5 H
*ERD T, EIFEBIEEERMOLEI K TH D) IBERL ethanol vapour #RDOZIEHKTEH DT,

= #

BRI » T v B ORI 2 AT L R on I fE R4 157,

1D HEIRFENEIRBR OB T TRFRIR RS, LA ESERIEREE O
HIERE B R R L, BRI Qcos (max) IZEET L HMOIEE PR L1,

2) FEMERINEERES OBERIRES 192528 L /-,

3) ethanol vapour OEMITERED, BEBIICESG THDOT, FHERE(X control OfYL,5~3fFEN B
BERE A (R EF S ¢ B E k. :

4) T4 AFEOEF iR LIS OB SRS » R ET U /oid, TR T, SRR EL
3 B OB B A RN U4 3 1R IGEEICHK 0 ethanol 2B ESTME L ISH SRS BRI, I
JEBBIT control \THIL T2~4f% i\ EEEEAE 4 fRIF X ¥ B3 B,

SBAEDEIES ERR T A BT 0, ROt X RIL OO R > FIEOR L) HEE .

L EoEECH o, F—oillk v B3 4 L THERFEROEEIK o BEFIEOMER ) B 4 HHE T 53X
BESTH B, ST 2 B OME L REE Th 2 3(XFTERD control A ORGSO dBH LS.
B bR OREE ISR & S BB L, SEoBMBIEIRFERTK DO TR AL LE X T, BB —ERER
3Tl BB Z 2 E L 7 0BME A AT T 2 HAWAE TS 0, B8RS L TInfil /e % 2105 Bk Al R s 4=
BERNCET 502 AHLEBL 0L BEbivas.

£ IAERTCE bARGEBE L 2 Mg L 1o ok ER AT E e A BB BT 2. AR
CEALLEBAO—-BRAHERBEAEZYEAPS L 380TH D, ML THBELYXT 3.

x ik
1) 7% Ak, 35,104 (1955), 2) &&: #LAK, 12, 39 (1954). 3) HYDUCK, F. and BULLE, B.:
Woch. Brau. 29, 489 (1912), 4) KLEIN, E.: U. S. 1, 420, 557, June 20 (1922), 5) RILEY, H.:
U. S. 1909, 011, May 16 (1933). 6) BERTEL, R.: U. S. 1, 859, 250, May 17 (1932), 7) N. V.
NTERNATIONALE SUIKER etc.: Brit. 476, 545, Dec. 10 (1937), (BBFI1 29, 11, 15 33)

A B MmO B T a2 B %
(% 231) #IE protease (K ARIB AT HEAOWEHCHK T
b5 A E ¥ HRER BB

# =}

HUROWITZD (XBFI 0 BEELSHICHEL TS L, FRANKELD (1 € { » 0> protease |48 5 MK »
<, DAMODARAN® (¥ edestin, gliadine 2§k T, PLENTL® (¥ trpysin |\2f£% peptid OSHITEN T,
. BERSIN® (I papain 2tV THREL TEB%., BEHIZEOTBY2KL, F L CIRIRAT B 2 3R &
LANEE, e HIE0LCE protease ISR THERFD TSRS PfT D/, LT, protease |
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WAHBEEROFRL, IO & 008 LISBE0FIEE, ST < 7P, BBICEH T ¢ /s paper-
chromatography |ZfkC protease VLB L HBELDOERORERIZRE  THulE L 72,
R E U TR AR T TR O SR BEFI RIS 20\ RO T < BB T ¢ 2 BEEEFEITILOK10%
~15%RETH >/, W7 o 7 MUII68EL EoM A /R L ZAUBE TR ST s VBB ETRA Y EHLT
HEEPRDI.
X 8 o 3
©protease { IR DMEEY
MIEY protease \T{K W RIRATE 2 ML+ 5ICK L TOBREFHETT 28I LI TO®E 477, 4, HEe L
THH L RIBEREH OB 2R Din T 5.
Table 1. Properties of soy-casein material
moisture 9.65% fat 0.36%
total nitrogen 10.03 ash 4.26
(a) protease (DR
/5 protease BH MY T—EURAD TICIEAE & THITV H L 7=,

Table 2. Preparation of substrate solutions

Soy-casein material 20.0g * Salt-solution
salt-solution* 150cc. MgSO4.-7H20  0.02%
lactic acid 0.15cc. NaCl 0.02%

BEIRATUE 5 5B Dk L F100°C, 10min BB H 170, HHIE LRIOELS & ie HEHCTMIL 7=, 300ccZl
WRER 7 7 2 2% AOGEBTEEEC TRETL7:. 5, BRERTERLREE L,
Table 3, Correlation between the quantities of protease used and amino acid produced,

conditions of the enzymatic action

temperature 45°C time 6 hr. pH 5.4 bacterial protease power (FG) 3000units

Subsirate X100 | e o ubstrate %100
o Z6
No. 1 0.00 0.043 0.40 v
2 0.10 0.091 0.62
3 0.25 0.103 0.97
4 0.50 0.121 1.14
5 1.00 0.145 1.37
6 2.50 0.187 1.73
7 5.00 0.421 3.90
8 15.00 0.545 5.90
9 25.00 0.751 7.40
10 50.00 0.916 8.60
(note) amino acid ---+-veevven as glycine

protease BTN Y ¢ 7EBIMML, #ETT < Z7AEEBELBMUL . No. 10> protease i L7\ ks
B MK HIAK 00.4022% 5K L 7. No.100 protease 50212 TILT ¢ 7[#0.916g, 7 < / AREE8.602% T
o,

(b> pH {HEDHEM:

EHl pH %82 T pH D@ eiii-<7c. #8rfForRilEis pH=68~35 T 5. HoOBENTE

pPH=6.8ICHATT 1 /8, 7 s VEERFEE %< pH=3.5oCTHE /., #B4 protease (X7 L h VT
iR RN TE AR, Bt pH BRI TRETSLH Y. -

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

A ARETECMT 2 R (FE2HD

Table 4. Effect of pH
preparation
soy-casein material 20.0g

conditions
temperature 45°C

salt solution 150cc. time 8hr
protease 0.20g
pH amino acid g ﬁgig;e;ﬂ;
No.1 6.8 0.224 2.09
2 5.6 0.202 1.88
3 4.8 0 156 1.50
4 4.4. 0.125 1.17
5 3.5 0.076 1.71

(note) amino type nitrogen g-.--ooee
amino type nitrogen

x 100

total nitrogen
pH---veoeeeee control with lactic acid

C147)

(c¢) alcohol FHinoEE

BESRIEA 1ZHBEL alcohol DRI AEEE4FA
7z, alcohol MR DIN B THOEIFAH
Bl ve,

alcohol JEEEZ I, BERIEBIIIAE 1L

alcohol 19.15%T66.12fH%E X1/,

() BRIRREFER ORE

B e | TR P RN 5 EEIK TSI 5
IO NEGREORIEPHET L7z, R OFE@M(L
EIRIE AR TE D A UL OB RS (X BRI BRR
HELOE L THNPER LI

PETE | o\ PR E 40min FUEEOR L TY § /R
EBFAA YA 1I0min TE L DT 2 7%
HRE UL, o OB protease fERICEHE

Table 5. Effect of alcohol adding.

Preparation Conditions
soy-casein material 20.0g temperature 38°C
salt solution+ alcohol 150cc. time 5hr.
protease activity (FG) 3000units

Con:lir(x);)r;tio% of | mino acid 2 amino%ype N pei;cheigztagc%of
No. 1 — 0.195 1.82 —
2 6.5 0.091 0.84 53.4
3 13.5 0.076 0.78 56.9
4 19.5 0.066 0.62 66.1

Table 6. Effect of heat treatment on the
soy-casein material

Table 7, Effect of temperature

Preparation Conditions

Preparation Conditions soy-casein material 20.0g pH 6.8
soy-casein material 20.0g temperature 52°C salt solution 150cc. time 5hr.
i salt solution 150cc. time 5hr protease 0.50g

protease 0.50g pH 6.8 (note) protease power:--F. G.=3000units
heating hour| amino acid | amino type temperature | amino acid | amino type
min. g nitrogen 2 ¢! g |nitrogen %

No.1 — 0.180 1.70 No. ll 5 0.056 0.33

2 5 0.188 1.75 2. 15 0.063 0.91

3 10 0.246 2.28 | 28 0.205 1.92

4 20 0.226 2.10 4] 45 0.199 1.83

5 40 0.182 1.68 5 52 0.186 1.76

6 60 0.145 1.25
(note) heating temperature .- at 100°C _
(note) control of temperature---by thermostat

LTu5 0L BREND.

(e) f{RIHEDREE
protease fEFHIBREEDEE L b~

No. 3 38°ChO& % THE L | CRIMEED5°C, 60°C Tl protease DFTUIEL LT 5. FICEREICE
MUTHDOEEIFRAAREX D 5, EE T protease ORHEHTFE 0 7 2 VBDEHIR D 5,

(f) protease JHFDOIHE

protease DOFHE F. G.=3000, 10000FAZORIFIZL  THAL L 7,
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GRAD

FRBEBECHET 2R CE2HED

Table 8. Comparison of two proteases having different activities
Preparation
soy-casein material
salt solution

(note) control--.{

amino acid contents

in case of non-protease
in case of non-substrate

Conditions
20.0g temperature 45°C
150cc. time 6hr.

r;?tr;(;ziiztlting P g P g laming acid ami]{}o ‘ta/Zpe
No. 1 20 — — 0.111 0.97
2 — 1.0 — trace —
3 — —_ 1.0 trace —
4 20 1.0 — | 0.4% 4.40
5 20 — 1.0 | 0.712 6.80
6 20 2.0 | — 0.516 4.85
7 20 — 20 0.750 6.90
8 20 50 | — 0.752 7.10
9 20 — } 5.0 2.130 18.45

(note) Py---FG=3000 units protease, Ps---FG=10000 units protease

SOt OB LHEER L THKERER
EHRRE & CRAEMICHEL S S, &
FUIE LD T 3 /BEBEOETCIEREL 1=

h) @B1+> & pHOBE

W OZR, RRMOBAw Ui pH
THEDOBESITHAGLTHR 4 EREEY 3L L
B, AR OB CRESEIER 247\ Holk

BEET L 7s.

SR L L TSI ERRY S A

BERCMAL, pH OFRBUTAMY AL
7o, BMEEEES2C, MHs~4"Coga

DE ot

BESRYR A 4Bhr R IE:E L I8 & BBt 2\ 5
R TR ok,
(i) EHEEEBEZRNL R 3Ha% <
ARMOBE O, FHEEEE TSRS

Ko | BERIEA BB 3% R T

pH

=7.0, 4.5DHEETIX pH=7.0DE:/\ >,
PH BRI TRESE 180  BEplc A T
TRETHS., —HHEEEE5 CoinF LK
TIIBEEIE AR T2 COH H R & (i

No. 1 D RAEHTH
IKGHAAK O 7 < VR Y
& L7z, protease T
(¥ trace THDf-,
tease 1.0gT{XP1, Pz
2.40%, 2.0gTi¥2.0525,
5.0 g 'CI¥11.35% DE T
“Df.

(g) HEERLIHE

BT E s rn€ 1
VAaFEEE L TH LI

TN HE A VIRIELL
M AERT © 2 BRIIRES T
o, ETT ¢ JRERHED
SRFITHET D ESE /N
ThH 5. HOHIRIEAHE:
SN HEALY =3.6:1T

pro-

Table 9. Comparison of different substrates

(i) conditions of the enzymatic action

temperature 50°C

time 3hr.

(ii) Preparation of substrate solutions

soy-casein | milk casein I protease [salt solution
material g g g cc
No. 1 — — l 0.50 150
2 20 — —_ 150
3 —_ 20 — 150
4 20 — 0.50 150
5 —_— 20 0.50 150
(note) protease --.--- FG=3000 units .
(iii) amino acid contents ‘
amino acid amino-N | amino-N
con:/aents weigght g ratio %
No. 1 trace —_ —_ —
2 0.021 0.031 0.0061 0.31
3 0.009 0.013 0.0025 0.10
4 0.105 0.156 0.0294 1.47
5 0.031 0.041 0.0102 0.41

(note) T-nitrogen in milk casein------ 12.5%

Table 10. Preparation of substrate solutions

rfl(;)tr;c;?;;:ing protease g ' water cc salt sc(::lution lactigcacid pH

. No.1 3.0 ' 10 | 9% | — ~ 6.8
2 3.0 1.0 — 90 — 7.0

3 3.0 l 1.0 ' — ; 90 0.12 4.5
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(note) enzymatic action - at high, and low temperatures Salt solution
NHH:2PO4, (NH4)2SO4, MgSO4.7H-O each 0.019g
KH2PO4, CaHPO4 each 0.023
NaCl 0.057
H2O fil up 90cc
protease ----- F. G.=3000 units time for the enzymatic action ----- 45hr.

Table 11, Properties of the filtrates and residues after enzymatic action
(i) The residues.

hydrous state nonhydrous state
acting temperature ual T :
Jesidual [moisture | cighe g| N 9 | TN %
high temp. C(h) 1.95 8.18 1.80 5.95 0.107
No.1 | jow temp. (1) | 2.28 8.23 2.09 6.73 0.141
high temp. (h) 1.02 8.74 0.93 7.94 0.074
No.2 | |ow temp. (1) | 1.43 8.97 1.50 8.75 0.114
high temp. (h) 1.21 9.15 1.10 8.95 0.098
No.3 | 1ow temp. (1) | 1.56 9.47 1.41 9.86 0.149
(ii) The filtrates.
amino acid g amino-;itrogen difference g
high temp. (h) 0.083 0.015
No.1 ' |ow temp. (D 0.042 0.008 0.007
high temp. (h) 0.111 0.020
No.2 | jow temp. (D) 0.066 0.011 0.009
high temp. Ch). 0.098 0.017
No.3 | jow temp. (1) 0.054 0.009 0.008
(note) amino acid ------ calculated as glycine
i (iii) The change of nitrogen by the enzymatic action
total [consumed| cons. N amino-N
nitrogen | nitrogen “TTN'“XIOO T-N x 100
g g % %
high temp. (h) 0.257 0.150 58.4 5.83
No.1 | 1ow temp. (1) | 0.257 | 0.116 45.1 3.11
high temp. (h) 0.257 0.183 71.2 7.78
No.2 | 1oy temp. (1) | 0.257 | 0.143 55.6 4.31
high temp. Ch) 0.257 0.159 61.8 6.67
No.3 | |ow temp. (1) | 0.257 | 0.108 42.0 3.50
(note) total nitrogen (T-N) --.-- in soy-casein material 3.0g

used in this experiment

T2, #TEEhOSHREL S FRRER . _

G EBCRTIRERT ¢ 7 B30 < ERT0.111g, fKRT0.04222 L TH D/, WIS L THHERDT <
7 BRCTARSD T/,

(iil) SEEFEOHER(LNo. 2 DIE{bas71.2%H3%E TNo. 3 D42.0% P RALTH S, —H7 3 JEBEEFEOLTER
S\ = %P 5 i No. 2 OESE T7.78%, No. 3 DL T3.502% % 7R LIBEEFCHT % L THL, HhoMF
25 L THHED protease (XL LT proteinase T peptidase (X TH\, BEEL0: 1D TS 5. ®w<

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

(150) GRE) A RETFECHE T 2 2 GE2H)

LA MR E TR oy I AW Table 12. Preparation of substrate solutions.

A PIBIHR D, D, }Zot- ;(;}!t;cgifiizl protgease koji-ex. g lactiézcacid pH

ease »MBIH{L—XY 7RI ‘ :

b e B O o - e
TR B LB 2 LSRRI S, - ' - '

DEER R 1%5) Elan g ) 3 3.0 1.0 90 . 6.9
(i) bacterial protease & 4 3.0 1.0 90 0.12 4.6

t D

HE pro eastf_ & _ﬁf (note) protease --- FG=3000 units
(h) FEr & FEICL T bact- rice koji 30g 4~5'C

erial protease 2 FHE & SE L koji-extract - — the filtrates. 90c.c. fil up

P 5 water 90cc 24 hr extract

P AL TEF O TR R R 7R filtrate--- 7.5Bg at 16.5°C

ER inorganic salts added --- NH4H:sPOy4, (NH 2S04, MgSOy4.
BrE/ER 45hr RBIEE LIS 7H.O each 0.019g KH3:POy4, Ca(H2PO4)s each 0.023

L B T RREIC AR AT NaCl 0057 , "

e soy-casein material --- nitrogen content 8.57%

w7 conditions of the enzymatic action --- high temperature 52°C
BEOR L EHR, KOTE low temperature 4~5°C  time 45 hr

T DT s 7RET 2 /KR v
RICEL T, I ERROW AL 7 ¢/ RREFROCRFRITENT L IOV TR 2.
Table 13. properties of the filtrates and residues after enzymatic action
(i) The residues

hydrous state non hydrous state
residual | moisture | weight
weight g % g N ¢ T-N ¢
high temp. Ch) 1.95 8.22 1.79 11.21 0.200
No.1 | Jow temp. 1) | 2.26 9.13 2.05 | 11.28 0.220
high temp. ¢h) | 0.15 | 10.20 0.14 0.91 0.000
No.2 1 jow temp. (D) 0.15 | 11.03 0.14 1.02 0.000
high temp. Ch) | 1.21 5.79 1.14 5.44 0.062 y
No.3 | Jow temp. ) | 1.54 7.11 1.43 7.25 0.104
high temp. Ch) | 1.42 8.80 1.48 7.33 0.095
No.4 | |ow temp. (1) | 1.76 9.21 1.60 8.99 0.144
(ii) The filtrates
l amino acid g amino gitrogen difference g
high temp. Ch) | 0.104 0.019
No- 11 low temp. (D) | 0.054 0.010 0.009
high temp. Ch) | 0.109 0.020
No.2 | low temp. (D) ' 0.081 0.015 0.005
high temp. (h) 0.249 0.039
No. 3 low temp. (1) 0.165 0.028 0.011
high temp. (h) | 0.237 0.036
No-4 | low temp. 1) | 0.149 0.026 0.010
(note) amino acid - calculated as glycine
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(iii) The change of nitrogen by the enzymatic action

total N |N consumedMXIOO ﬂliAIE-VO.NXIOO
total N total-N
g g 24 %

high temp. C(h) | 0.257 0.057 22.1 7.39

No.1 | 15w temp. (1) | 0.257 0.027 10.5 4.66
high temp. Ch) — — — —_

No. 2 low temp. (1) — — — —
high temo. (h) | 0.257 0.195 75.6 15.16

No.3 | |ow temp. (1) | 0.257 0.153 59.6 10.89
high temp. (h) 0,257 0.162 63.1 14.01

No.4 | 1ow temp. (1) | 0.257 0.113 43.9 10.12

HOBBOMEET (h) rACERATEL Y. RICHEOERFHEL 7 ¢ 7 ERERENE & ¥ HEERT 5
o b,

Table 14. The Comparison of results obtained by the enzymatic action with protease

only and protease plus koji extract.

9% utilization of N % production of
pH
Ca) % (b> % Cad) 2 (b) 2
high temp. Ch) 71.2 53.5 7.78 7.76
6.6 low temp. (1) 55.6 49.1 4.31 6.23
high temp. C(h) 61.8 - 41.0 6.67 6.62
4.6 low temp. (1) 42.0 33.4 3.50 5.46
(note) (a) --------- protease only
(b) «oeeeeeee calculated as protease only in koji extract

FEOZFT AT (b) D&k control MWFFEFLTLADITEL (a) (XEBUK CEEMAS BRI N
LR BTl T (b)) X o HAEECHTVW A, (@) IS TH control '#EERs L TEL L),
(b) DIEBH I LA TH A 5. LhOBEEHFESL THES .

(F %8

protease |4k A OBRIHLTIIGE DRI TH TS HAH% FECERAET CBREB T, |FEH
FERED, pARFy AR, 7RO ES LORIESEEL, TED TE2R4 L subunit [IOH#L,
XoXE#EL L bOLMET S, B (), () ORTEX AZE pH pREMRC AT, RIS
BEOBERICGT, 5, @B+ OFE DN UBRREAVERCL T EaFhoBfRAARIFAINL LR
SETHA. BT, WEEFRET + VAEEF ORI, KED peptid FITREFIZHFETL2HEELRY,
i o> bact. protease (¥ proteinase T} 7 & fiFHAS. 4, HNEE protease L fEIE protease X IZjE
THAR U 7o @ U Thore.

(g) protease {HILITIK AR T 3 7 DEIH

protease |Z{E THMEIN A7 3 7 BRIRIEENCHVG T# TS DD, oSl T ¢ VB AGHT2RICE
B (h) No. 2 ®Jfg\<i\ T paper chromatography »f727:. fif, HhD&RT ¢ /R r BEB(LCK L E
7 2 2 (BRI (D No. T A) LRz, b, BREOHBAIITKLLE TS T s VEBEEHL TV
AR RSB I R TIX,
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The figures illustrating the amino acids produced from the soy » _ﬁ

casein material with bacterial protease and rice koji protease Ee L TRIBAEERYE

B & L THIE protease [ZfK

SRR 2 RBOME T TfT

Q DIAERBVITER T 7 B

0‘ ’ 26 o ° ° o) 93 DI HEEICE TERT B &

- @ ° ® “ @ pH = 7H:ECHEET

N . @ 2 @ B ERAEEL L.

~ e a 3‘ o §H=4.5ﬁtt£@3§f:§ﬁ§4ﬂ,

E 8 .

5 @ . Elﬁ . ® ERzWKT-FUEE

. Fig 1 o gz 5 I R DB X B
AR 0 L BRI IS, .

—$, e E#,100°C, 10 min {2 TH

Butamof : Acfc : water Baforo€ :fclc:wdil  ogmagore.

(4 1 1) (¢ ~ 4+ 1) ® 7= - ATRIRET

Fig. 1. amino acids obtained from Fig.2. amino acids obtained from (X7 a2 - L BEPRTICH

soy-casein material by Bac. soy-casein material by koji WEEEHVESETS. flx

protease digestion protease digestion (£20% 7 L 3 — A BHECIE

DBEE66% TH DI,

@ [FEEEE38~40°CE AT L60'CTIREMAWE S, Ml TIRXBSEERED TRIBTH O,

® BRIBKEIRHL s 02 2 ¥ 1 v (3T EEETH D,

&M 1A Y OFRMIBE L REE LOHOEHLEEC L.

@ BRIEBASOHMEM/KHTO protease 1L L W TD protease (L L ¥¥T % L BEEF ORIz
WM + /BORYRRISHC A CEALZ R LEILBEROZRIHEITBILINE2ER T : /B0
B LA TSNS D dv oz, B EFID bacterial protease (¥ proteinase IZE 4. peptidase (X{EiDT
5ot

protease 1B{LIC{kAlERET < 24 paper chromatography “CHIH L4, X200 7 s 7R+ |oD,
ZEDT < 7RI CHEILER L o D L RED DD,

W protease IZREATHIFD/3WIEE protease DIFA L H UFEREEL.

® protease |Z{EZLEEID peptide, amino acid ~OFFHRAYFIH L CTEERHEET LK v =FH Hs
PELIIAREBORBEBIFICHREHR S b0 & BT 5. ULORBICE  TERENSHKET5.)

D ICEAEERE PR L O FEAR OB, ARG L, BMKE XK, SETBER IR TS,

AR ERE. SREEESOMBSK 2.

* "
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