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gilli amylase opt. pH OHIEICH % Bh> 5 5L T Neutral protease-I, -II {3 HOBEHGTARD FETHDT
v E Ziod G4, '/J\g 7z Peak & 1T Alkaline protease system (DFEZEDSR.S LI T TIZY
SBRET5),

IRiC, Rhizopus Protease DVEFRIFEIEES38°C, £IERASSCOEEIIMDOIINE Protease DIFA L ERET
RERBD shizhor,

RiT, Rh. peka O|EADFEHERE IR & 13K T 2R THD1cds Protease, Amylase BERIIDHERT
B b TR O IR R OMIICRET 5 & O & 5T 5 DN A KB ORSE T LR Rz 0 7e,

® &

1) Rh. tonkinensis, Rh. javanicus, Rh. peka D 3 BEICELLNT Amylase, Protease %#3L 7,

2) Amylase fEF] opt. pH=4.7 G pH=3.0, 40°C, 10min JIBHCIK Y e-amylase DLIEATDH 55 S-amyl-
ase [ HARIIESE THO. | -

3) Protease j34>< & ¢ Acid protease system, Neutral protease system D=2 b, Ho Opt. pH {35l
#3.0, %£E6.5MBETH O,

4) BT TIiX Rh. javanicus, Rh. tonkinensis DB-ESHEICEBN Th 25U EE s ERB 2D,
Rh. peka R TIIMBEB ISR TH b, HZRMBKO®E L —L I,

5) BWHDMTTIX Rh. jovanicus, Rh. tonkinensis DBAH OB TBIETH Y, Rh peka TRTR
t58 Rh. tonkinensis type OEELIMOBRIGELIL 72, HWOMRIIEBEE HO®RBICKS 0 L Bbh b,

KO CHAEIEEERO ULEAROGEL:, BUEAFER, E2EMAR, RAFASL, MAGLCRH
T5. M, APFABIARBELES, ERTEPBRCK? O TELREY 3,
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(FRED | it g 8 EAREEEE BT THER)

i, ERGEOEHE LU THL IVAWLR TN E/85 4 + o REAER - 27V (PHBA = x5,V) O
HEEST DWTIIRER 7 v AfBIED, SRNMMBICE R, MILLON 3381:®, STOUGHTON @ = hu v Kk
CEBHED, 473 /705 € ) L ESH0 SERREL LN, HETRMERERINGRIN TV BHIED b5
MahTns, —J5 PHBA =25 V24 ORI L DS 2L LTIR = —F VB 7 v 2 — Vit X Bl
HIEBSEEAR LN TN S,

FHSRIHE2ORAMTAETN S PHBA =25 V2 REB OEHEE 2UTERT I L2 &KL,
BRNCB U ICOBERBEL T, Br OERBEIC OV THERN U &R, RARBEENEERN-7 3 /7
FEY IRCI D ZOBRMNRET S C EPHRIIOT, HITHET 5.

ARETIE PHBA =257 VvORAARLNE TF vz 250 (MP. 71~2°C, EPSUSkpksOAHBg) T
BPHB & WiFid ) %HtL, BOUERECREEMA Y 7 < > RANHMAET L A1,

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

(28, MHE) MY ECHET B % @E5H (283)

- 1. SE5MNERORSERERIE
: BPHB 3 Fig. 1 {Z7R 3 BT 258muD S0 THIE 12 1K
- ) 2R, ChRiiEd 2 R HRES 0T L Tid
1.5} FE) THIBUCERBTRETH 5, U LASOD T X HM7s
i _ B TRIIEYH 2 R BT 2 RO T &
i D, HEHEEE Y OTFHNEROKH.L b Fig. 20CR$4r

HEERIE R BEL 70

I Fig.2. Determination of BPHB by spectro-

210k photc_)metric method
é Sample (10~20ml) -
~ [ \
~ Extract with ethyl acetate in 3 steps. (50, 40, 40ml)
-2
‘Cc} Wash with 195 NaHCOj3 in 3-4 steps (10, 10, 10ml)
Wash with water
0.5 ' Evaporate-ethyl acetate extract in vacuo to dryness
[ A Dry residue
. b f \:
Dissolve in alcohol (50ml)
Dilute with water
N
— o R Measure optical density at 258mgy by
200 220 240 260 280 300 spectrophotometer

Wave length in mu

z  FUIF R o 2o - 2
Fig.1 TUltraviolet absorption spectrum of BPHB BPIZSEIMD B AT 20T DS & 3k} 10~20ml %

DT E Y, chuc | Npifg 1 ml 2L GG L

TH LW, £E50~150m]l OFEER = 7 v i2 T 3 A HiT Tk 3

5, WMHKIZA—LU T %EEKCT S [MPk#d 5. KCHMAK

Y T, BT TICHEHZ LD, F8EP 7 v 2 —Ugls
1.54 BUT—EREZL, BCHEMICHEIRL T258mud W% » flE
{ 9 %. Bl BPHB fEFRINGRENE FIBERIEL THHE »Ry, E

éi D& DZEZLITHE BPHB OIRNE - L, HEIEHZ0
& W2 BT 5,
N
® 1.0 Table 1. Recovery of added BPHB by spectrophotometric
é‘ method.
g
3 BprB
2 Sample Treatment* added Re%c;)rge y
S (fml) |0
S 0.5} water — 100 105.0
i SOy sauce — 100 97.0
precipitation by
i alcohol 100 89.0
5 treatmet by alcohol
0 N e 1 " and GARREZ reagent 100 97.2
0 10 20 i CCl, extraction 100 9.0
Concentration (7/ml) T .
. . . amari —_— 1C0 '04.3
Fig.3 Optical density at 258mu soy sauce
and BPHB concentration i ether extraction 100 103.0

* gther treatment : cf. Fig.2
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BPHB 0258muit ALY % # B ihaRi Fig.3 0N T BEER OEANCHE Y. BEiEs Tz mnianoR
BentRe T84T, BREFARBITT Vo —v R GARREZ KPR INL T2 RFET 510ME 272
T3, EHE2EEEUNEA Fig 2 OOMRICR 288% 7V 3 — L K8 GARREZ IR IRinL TEIYE
Ba%13D1c%3, Table 1 OFER T hBL BTN L UEDOHFRIB Lz, o~ v eiiliEHie Uiz
B3 Tablel X b BB/ RCERENT BIF T 355, MBOBAEHEEER « 7 L OFAITHU KT WEERT,

Table 1 i7jt Fig.2 O X % BIEER »

D 1 I RU 7o, P EDRERE bdiMs
SREEILER O N A HARIEY TEREICS

ORMOERNTETHS. LipL Figs  Z 00
RS RICAE TR ENOBSA, WROBE 8
BRI L D fBL T 3O THICBPHB g ~
SRR BE L T BRADD 5. 2
I.k B8

PHBA = 2 5 )V @ His FE B & U TIRTR 0 At SV

DL B2 OEED D B DCL A6 D 200 220 240 260. 280 300 320
Wave length in mu

(FEUTEREER) KOWTHREL . Fig.4 Ultraviolet absorption spectrum of some soy
MILLON HFiT ) 3 BHENIG T Fig. 5 TR extract isolated from soy sample in which BPHB
RS 10muD P B TR DBADDH b, was absent

Isolation procedure: cf. Fig.2.

FK#EW T3 107 /mlp) O BB T3 ERAEET
H3H, BEKRELETHS 100r/m! BEE TIERGENLETIEENH D, chbdiid PHBA T3

BPHB T § FAROEBI2RT.
a) b)

1-0’_ 1.0}

Optical density
=)
[&,]
Optical density at 510myu

Concentration (y/ml)

400 500 600
Wave length in mgu

Fig.5 a) Absorption spectrum of color produced by MILLON’s reagent
1: BPHB 100y/ml, 2: BPHB 50;/ml, 3: BPHB 25y/ml, 4: BPHB 10 /ml
b) Optical density at 510mu and BPHB concentration

= ke VY RETIRAN S 100r/ml M EOFRE 2 HEE T 5O THECE SV, F oy v ERICAVLGQDS
FOLIN ZASEIC & 5 i Tid Fig. 2 O Misk 2 EMICGEM U 72854,  BPHB RIS B AT 2 R

b5,
-7 7roFY r (UT4AA) X 3 B2ERGIE EMERSON &0k h 7= / — L AYDERE &

UTEBINTWS, HIL4-AART = )~ VRIZOFEHEREMEEL TH-AABREZERT DT, COEA
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BT EHETH D, ABIEC ETTINGER 59 12 1 b B IICRER L NI, b DBADRIEIIKRARD
W<T, 2, 30N DH—ICHKREBLREERRT 5. 4
CgHz—N-—CO _ O CgHz;—N—CO —
Nc—NH +/ N_OH — ” NC—N=—" N0

CH3-—IIQ'_‘C/ 2 —_— CHB'—‘&'—‘C/ \=4/==

l [
CH,q CH,

4-Aminoantipyrine Phenolic compound Red dye

COHE, 7x7—vdNSAEICEAYD Btk
(Nayr, AUEFov, 27 % B, KERE,
A A XVE) PEETIHATCE, chb s
RPN THAALBAET S E3N W5, BPHB ¢
BATRRE N T F e 555, 100r/ml BE T35
AEFRBLUISY, U LR (PHBA) TREDT
BBICRBDT v F Y LV BRPERT S, ERAER
BABRA TS 0muc TR DR A2 R L, oo
7 AV L KA T 460mu THRAWN 2773 (Fig.6
2.
KoAMER L Y BPHB D3 MEEINIC KD s
% Fig. 20T AR TEE % ROV L 12,
SEEEC RO TIIRTRO ML Fig.2 O HFEEC T—/R¥E
A ETERMNCHMERR S ¢ EHARINT NS, ks
PRI EIES IO 2 AL, HKDRIK X b B
WEBGEDORIEL UT, SFMBPEDIC4-AAICL S %m ) 5& : 6&
FEOR PH WRL1T 5 HEL, —EDRK 2RI Wave length (mgy)

U, BSER = 7 VT THIH U BEiC—5E pH OBEHITHE

—
[=]

Optical density

o
(&,]

Fig.6. Absorption spectrum of color produced
by 4-aminoantipyrine
1: aq. solution, 25yr/ml
2 : chloroform soln, 22.57/ml
3: chloroform soln, 9y/ml

1.0f

¥

Optical density at 460mu
=
[$,)
=
o

Optical density at 460mpu

%9 1 2 3 4
3% 4-Amir.oantipyrine (ml) s 1 ! -
% 10 20
Fig.7. Effect of the amount of reagent upon
color production . KsFe(CN)s (ml)
200 r of BPHB, pH 10.0; 10ml of 29 .
Ks Fe (CN)gsolution Fig.8. Effect of the amount of reagent

upon color production.
200y of BPHB;pH 10.0;
2ml of 3% 4-AA solution

1: blank vs. chloroform
2: samples vs. blank
3: differential color
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Fig.9 Effect of pH upon the
density of color produced by
BPHB
1. blank vs. chloroform
2. samples vs. blank

BT BHEE PR, BIERRI A EHE S D0 BOREIRIELZEL
THREOTERFRLI. _

—J74-AARZ X B FEEFME ETTINGER £9 05k A T 525,
PHBA OHE&EFBHINTVIRVDT4AA, RifED FRinEX fEA
PH ZOWNWT #HE LTI, 4¢-AA BRORBRRIEE? —FRT 284,
4-AARINB OB & SIS 525 ETTINGER Z(D 7 =/ —)vO$E
o BEESRE IS (Fig 7281, UL URMERNEE Fig.
8 ICRTRAT 2 %K I0OmiZ T+ Th B,

BEDOTHREFRME L U T 3 %4-AABYH Zml, 2 %RMEERK 10ml% /5
prEiclic, -AABRARIREPH ICL b EULENLTECEDR
LTI H, ETTINGER &3 7 =/ — DS pHI.5~10.2 &I
T—EERRTEDNTISH5 PHBA DAL Fig.9 o ©—EE%
RSEAZSY, GEDTIVKS R ORERR — F VI IZM /5 RER Y — &
—EBERER — 4 (L DREKR eHI0.O K TER T AL ticLin. toBa
ETTINGER EDHN T2 7 > % = 7EHE K2 BT § E3700,

ULDOERAE2IMEL T Fig. 10 ol EEE2HRELI.

Fig.10 Determination of BPHB by
4-aminoantipyrine method

Sample 5ml

4
Extract with ca 100ml of ethyl ether or ethyl acetate
in 2-3 steps

Wash with 19, I%IaHCO;; in 3-4 steps
Wash with water
Evaporate in vacuo to dryness
Residual matter
Dissolve with éOml of IN-NaOH
Hydrolyse at l100"('} for 15min
Make acidic with 3N-HzSO,
Extract with ca. 70ml of ethyl acetate
Wash with water

4
Extract with ca.40ml of N/5NaHCO3-Na,COg(1:1)
buffer in 2steps.

\)
Cool below 3°C

{
Formation of 4-AAdye by adding 2ml of 39; 4-AA
aq. soln. and 10ml of 295 KgFe(CN)g4 aq. soln

Extract with ca. 30ml of chloroform in 2 steps

J
Chloroform soln. (40ml) of 4-AA dye

Measure optical density at 460mu by electric photometer,

Bl 530K Sml% . — 7 U RIS FER ~ F Vic T
3 EME L, R % 1% B EKSKICT 3|
Med 5, MBS, BRI EETIC
WL, mEIEEY — S icEh L, KBELS
SEIKSES B, DK BRI HER < #E & 72
U, BEER=— F vt THid, R4 —UTK
EEM/SIRER Y — 4 - EIREE v —4 (1:1) &
% (pPH10.0) \THRIR T % . C DEAK 1 ER?
SCLTIRBHAL, iUt 3% 4-AAYEH 2ml,
2% FRIMMISW 102 A THERLD S,
HREFEE Y 0o 7400 AT THBUT LE

—
(=]
T

0.5L

Optical density at 460 mu

0 100 200 300 400 500
Amount of BPHB (y)
Fig.11 Optical density at 460 mu

and BPHB amount

BEzL, HEAOm,, WHIOMm T TERRE2RET 5, OB Blank & U TR A—pHEIAKICFHEARK

PHARBUNELI: 7 e 73V A 5KE2HY 5.

COHBE 7 v v 74 a2 ERL TABBROE LT HBARETH 505, REVMARLETHOREA

TIHEVDD,
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Table2. Recovery of added BPHB BPHB O#lif!ii % AT FaRDMIR % 70T K o 72 #gilh
by 44 o el mothod. SaFig. 11O Ths, 0 Tix BPHB Bz ta 2 K
Sample () Recovery DaER EOTRLTND,
water 100 101.0 & & O W T oI EERRENT Table 2{T/RUTH
soy sauce 100 93.0 %. BPHB fERINEE % RSAEL 1o W T FhA & R
soy sauce 100 98.8 LSS, M e UCRER = FoU R S 285, WINR
soy sauce 200 94.0 BOEXED S %EEOREBEDLNIBEE D 5.
foy sauce 200 1099 UL 5 %R0 i3 % #7253 5 754ug BPHB RN
Tamari soy sauce 100 95.8 . . .
fruit juice 100 03.8 Bt e 5 C s S ART X D RBCERTE B &8
vinegar 100 92.5 TXA. 1

I 2B RUCEE

ALEOEFAE UTHAIN TS BPHB OESHICEEL Tid i & b HERERENCORINT WS T o
AMUENERINTREI., UL OB RIIBIEVEM T, W BREN, SHiLRRERSORIET L 28KEN
»5.

EFENHEAOBEORNEREFHIRE L, FERRINTVWEZL OFERHEEH L., ARKED
N RO T RN TN ABBOHRAOERICISOTRITEYE R L1170 BRETNETH 2, R
MBEYEE RIS TIE Fig. 21CRU BB AHC L Y BEVSWEETH 5. ¢ OBRMERINGE S FRL
Lo Y & 5 BEND B, FA—RHMOE TIAKR—EOENE % RTO THIC blank % & 2 %E3 72
WD EEZBALND,

BPHB M B DU T £ OFESRRIN TN B55, T OREE, 1EWESO S » 28T hiE—
BDOT = ) — LSO ERCHAIN TV A4-AAEDSE ML T2, Fig 10 RU 1205 & b MR
BeAS 5 R BARAOEEE TAMCEENS BPHB OFEENGARETD 5.

Pl bR AR OEEIE L THIBEINT WS BPHB M2 L, BABBCEREER I 4-AA
W aEEC L YRR OB CEER D TERAERITC L BRI

BhicEs, HEEZEDYOS H2AHBBECEROBL2ET 5,

3 B
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