BhpE S 1568

T TR BE PR A SR MR M E I HR D s B L B S A B DIRAF~D I

FISFL @Ak it RE kn®

RAYATH CPNG e n g e o TV NG SVNG S22 e 2 S

B B BOETIE, 40 B LD 2 A 1T ABEMELE THLHLEE DI TND, Ml AT EER O 1128
HITEY, EFREOME OBLRNOHEORRITEERFE THLH, AR EL TRISZERIINZ, ARA, #5957,
AR, IEWRENRET N0, AARNOYE, B IR WHO OHg 7y OHELHE IR 6 g/day Kz E T2
% 10 g/day Hiife L5 DI TRY, DLW H AR EATED S IIMEEDORK LB 2 5 TWD, B ARDISHHIFEEE R
I EIREDORIEAZE A TVDLDNRZNZENG, RFERNLITBRESN ML TSR T2ZENEEND, Flx
X, EhOSE, ATEEER, FrE I B0 MR B D7D R 50% U S o im s fdid - il s
TR, BT T O eSS A G U TR OBLR DI AL EOTHRITEEL L,

FEEE BIX, Paenibacillus &3 X O Bacillus BANE A Da-1,3-7 1V —EB Ll FF—BaliEdbEr2LT,
T D I DRSIEEZ N RAN 3 RL, TR b T TANAR T HZ LGNNI TND, AWFFETIEL, FHITHE D
A OIGYTE B L, TSI OMMIAEE > iR O & R E T COMBAREZT 7252 T, filko&Ei~—
AR F O - PIRE DO BRI ZGH TR M A~ZNOBERZIINT 5282 I 0 OBFamii o RGeS
HZEHHHEL TEREITT,

18], Bacillus circulans (B. circulans) KA-304 35O\ Streptomyces thermodiastaticus (S. thermodiastaticus) HF3-3 B3
0-13-7NAF =B eXTF T —BOEIC RIFT RIEOZE, BREFE T TO0-1,3-7 V0T —BBLOFTF T —ED
FFEDO A3 T DAIEE AT EORGT, BLOHIRODA DD, DIFbDEDE - FREORELS &6 TR
~D-1,3-7 N BT —EBBLOX T T —EBRINC LD OAEFEME T REMRFELT-, B. circulans KA-304 H13%
a-1,3-7 NV —BRBIOFTFF—8, SLITMHEESFRE S. thermodiastaticus D 2 D a-1,3-7 VT —FE
FOFX T T —BOMEMEAZNE NIRRT EZA, WTOREED 10%LL EOBIERE FIZBWTHITIETEEEHERFL
7o

IR E AW TE - T RIEE A B TO Aspergillus oryzae % X8O ET HAE OAF RN RE TR T2L2 45,
AL OMAE LS IR R DEFZME TR RGO, —FF, WEOFHELAMOMAEIC
£ T, BRI TR RICKRE I8 S BTz, 7, R LUIZEER O #RIZIVINHI RIS 2 O
Ao,

1. AEEH & 6 g/day K CHDODIZKILT, HARANDOEIEIL 10

ATERIEHR OB EMEEO KRN LL CEEMERIC  gday BIEES O TS, £z, AARIMESEOE
Mz, ARV A, @57, EEIA R, RSN ETON T JEERF IR T HHEHEIED 6 g/day AESNTH5D,
BY, MAEDOEE, 40 mlh Lo 2 N2 1 AP EIEAE —77, BAROB AL Z R T DA AR EER I,
ThHESONTND, HABIREOZ VAN RAEE BEO A ARAOBAETFIZB WO TRNTIED KRV
ENRZDRKEEZZ BN TS, WHO DS OHEREIL I ThHY, FE AN —ALUT kR & 2kt 2 F T &4
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TS, T, BOKEEEICRB W THIEAr) — /&L LT
BIIARDEESTEY, b2 r A2 D M S
{LEPE B GRINT-ZEC, B2 FIRICx 9 DB A
FoTWDHbDEMRFS LD, LL, FhEmE ~—2
LLEEEMITEREOREA G ATERY, ERLLS7
EFRENOITBES N R MEL TE R THZENEEN
%o EMOLE, ATEE IR, Rl @ M E 7RSS0 m fLE
KESBFE DIZD B R S0% IR S U7 i 3 i 3 55 - ik
SIVTWDHDS, I o Ty B S A A M 1 Y T [ D 48
RBINLL EORIEIZE LV, — T, Bacillus J&,
Paenibacillus JEDFMEIL, HEOMMILEE (Fig. 1) DB
5 Chda-1,3-7 NI RXF R BT RS
BEHRo-13-7 Vv hF—RBeXx T F—EBE W AEET D,
HREEE X, Bacillus circulans KA-304 35O Paenibacillus
glycanilyticus FH11 H3EDa-1,3-7 Vi1 —EBLxTFF—
CEMAHEbOEDHZET, 1B Schizophyllum commune
A D H e DAL EEE AN 3 RL, 7T T AN
AT HZEEHLMNIZLTWD, RBFZETIX, B
circulans KA-304 I N Streptomyces thermodiastaticus
HF3-3 {1k Al BE Sy iR 3 O i B B T T oD
IR BERFPEA TR 729 2 C, TR DB R — 2GR >
THOED G PREO R ZEA T 5 M IO
FERINT DL LD HE OBSHMHI N Ra e 52
LR HELTEREZI T,

2. FRAE
2.1 EBHRE

a-1,3-7 V7120, Streptococcus mutans DV )V )L~
TV AT 27— B BR 1% KIEE Rosetta gami B THRELS
WA BRI, Ao — A& HE LT DR
JEZ 0 SCRRM D FFIEITHENE R LT, ARBFFECTHREFL
7= a-1,3-7 )V —X DB, Bacillus circulans KA-304
FRHSRODOEESE (Agl-KA) 1, Yano B 5 IEIZHEV2HH 4
Z KI5 Rosetta gami B % LB K5Il TS %, fliH -4
BIL77, S. thermodiastaticus FHED 2 FEFED a-1,3-7 V4
=R, I, BEREHRLT 0-1,3-7 VA DR
FIE T DEEFR R BB EL 1 (1.0% a-1,3-glucan,
0.05% K,;HPO4, 0.05% KH,PO4, 0.01% yeast extract,
0.05% MgSO4+7H,0, 0.0001% FeSO4+7H,0, and 0.05%
KCDZTS. thermodiastaticus % 50°C T 3 H [ilh5# L %

[
B-glucan *’I_S/l—“-r’l
Bo BB FNFD |
1:3 137 1°3° 13 1371313

(84 o
a-glucan SS9
/ & 2
[T SR S R, o
32143

131313131 13

p__B
B-glucan ~/|—‘\-*1—\r|
B B B B BB B
13131313 131313
B B B B B B B
14141414 141414

chitin g

Fig. 1. Schematic structure of fungous cell wall

O EIEDPDRER LTz, EIEICRLT 80%EafnfifE”
YE=U LWL O BN, %A% |2 DEAE-cellulofine
(pH8.0) 1Tt L72%% ™ 100 mM NaCl ¥ H # 7y %
Butyl-Toyopearl (pH 7.0) (ZfEL 7z, 25%fafififgr &
=0 LG AR EHE CUREE, 20%B K TY 16%DHIIET
VRS AREDORHIESNIBWT, 2 D 0-1,3-7
71— (AgIST1 & AgIST2) 2 haleL, FEERiC
AWz, RIFFETHEALZSTF—8DH>E, Bacillus
circulans KA-304 #RHI>ROEEE Chi-KA 1%, Yano 50757
TEIZHEWBHAME X KI5 Rosetta gami B % LB 7H1lZ T
gk, Ml SR 2 % F - —F (Chi-KA) &L T
AWz, S, thermodiastaticus H¥0%FF—E (Chi-ST1)
X, NUF =X F AR —ORBIE T ORER B E
TEARRE 1 (1.0% powder chitin, 0.05% K,HPO,, 0.05%
KH>POy4, 0.3% ammonium sulfate, 0.1% yeast extract and
0.03% MgSO4:7H,0) (2T S. thermodiastaticus % 50°C T 5
HREEELTEOLNE BENG, RV=FL o sa—L
JRA4fE, DEAE-cellufine (pH8.0) 33X Hitrap-Q DAT >~
R ORI O& s, LI E CRIRED 1,
Aspergillus oryzae, Aspergillus niger 3 X Y Rhizopus
oryzae M\, 7o, BREEZAREMELTL, HilkOM
W, DA K DITFHDE W,
2.2 REBFIE
2. 2. 1 B circulans KA-304 & & U S.
thermodiastaticus HF3-3 B3E a-1,3-4' /L h
+—+t (Agl-KA, Agl-ST1, Agl-ST2) &¥F+
—+ (Chi-KA, Chi-ST1) MEHIZRIZFT R
BoE
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a-1,3-7 V1) —¥ (Agl-KA, Agl-ST1, Agl-ST2) BX
OFFF—F (Chi-KA, Chi-ST1) DIEMEIZ KIE TR
DEENZOWTRFT LT, 0-20%D RO AHAFAE FIC
BWTHEERUSEAT ST BROBEFRIEEDE AT~
7o a-1,3-7 Vv —E8, ¥FF—ELbIZ, 100 mM 7=
VIRIRETIR (pH 5.5-6.0), 0.2-0.5%Z K5 R (a-1,3-7 v
A, ARAZNFRTF ) BLORRE R Z S T SOSK
T30°C, 30 /DS EIT ST,
2.2.2 AEICHITHIBRALREREFETCTO
a-13-FIWhF—EELVFFF—EHifaEE
BRI DG
BB LT, Aspergillus oryzae % VT, 0-1,3-7 /v
F1F—1 (Agl-KA, Agl-ST1, Agl-ST2) BLOFF ) —
¥ (Chi-KA, Chi-ST1) Zi@ HALABDOEDHILT, &
FAET, Zhai e e R k3~ DR MRS 2 Mt L
T, BHAARE 0-10%27e D IO WL 7T MiFHiLZ
(PDA E5 ) |0 2 DX FF—E RO 0-1,3-7 L7
FT—BEIRILLDIZ A. oryzae ZiHEEFERL, 30°CT 1
~2 HRIRIRL 7z, MR ORI E R ZAINLTZH
DEAVIA—LELT, HEDAEFERVE KL,
2.2.3 TRODHADW, DHELDENETREDORIE
EERETDIERAD 13- T ILhF—tEH &
UFFF—ERMICLERFER LR DR
FE
HH NS R E G YT DHEO R\ WAL LLT, M
O J& 3 D Aspergillus J& O it , Penicillium J& ,
Cladosporium J&, Mucor J&, Rhizopus J&, Fusarium J&¥
KO Trichoderma JE D3IV TS, AR, ZUHDHDh,
Aspergillus oryzae, Aspergillus niger ¥ TN Rhizopus

N
[$))
o

g 200

2

S 150

=

(%)

© = Agl-KA
Q

2 100 = Agl-ST1
% m Agl-ST2
74

[$))
o

o
L

0 5 10 15 20
NaCl concentration (%)

oryzae \ZHAE MY, TIROWIEIE, HADOWP, DT
DED LA D@ WE M E S REL T, o-1,3-7 L7
F—EBBIOF T F—E ORI IE R~

oY Ve >SRN OASIHRNAIAN XY AN EJ B EEE RN LS
BRAREEHEL T, 2210 a-1,3-7 Vv —F (Agl-KA,
Agl-ST1, Agl-ST2) 331 0% FF—+ (Chi-KA, Chi-ST1)
ZE AL DO TIRINLTA%, A. oryzae, A. niger 33X
W R. oryzae ZHIRE LGl 4 &4EFEL 72, 30C, 1~5
H R EEORIR L, BRIR 7RO ONCEER ORI R4 &
PERYZR B DN E BRIZRIMEL 72,

3.# B
3. 1 B. circulans KA-304 & U S. thermodiastaticus
HF3-3 B3k 0-1,3-7 )L hF—+ (Agl-KA, Agl-ST1,
Agl-ST2) & F+—+ (Chi-KA, Chi-ST1) DE S
[CRIFTRIEDZE
0-1,3-7 V71— (Agl-KA, Agl-ST1, Agl-ST2) &%
FJ—8 (Chi-KA, Chi-ST1) DT R TOEEFEIZ DN,
FSHHR O AR 2 0~20%DFiPHIC 3R E L T EESR
G RNE T HBE TR 25, TN COREE R D2
SELBIEHELE 10% TIRIE 90~100%DiFE M Z 7~ Z A
B ETe o7 (Fig. 2), BMEDSEERIEMEIC RIZ T 2%
kR % 72 TGN TODD, A B #EE O X
INCEWVETEFE T THIRIFETHEMEIME T LA BRI
AR AR L THE LIEEME T T 00D F
THEET DO, a-13-7 NV —BexTFF—En %
FNZE WM EZ L COD00, HDHNEA RIFH AT
Agl-KA, Agl-ST1, Agl-ST2 33X 08 Chi-KA, Chi-ST1 73,
BB WEZ AL TODO0NE, Fex O LISk

120

100 -

80 -

60 - H Chi-KA

M Chi-ST1
40 4

Relative activity (%)

20 4

0 5 10 15
NaCl concentration (%)

Fig. 2. Effect of NaCl on activities of a-1,3-glucanases and chitinases
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(2D X7 CHFSE AT o 7o F 5l 3 N D TAREC
Bb, S BEIOFE RN, B, circulans KA-304 BX O S
thermodiastaticus HF3-3 H & a-13-7 Vv 7+ — 8

(Agl-KA, Agl-ST1, Agl-ST2) &% F F — & (Chi-KA,

Chi-ST1) DWTHNOEEFES, miREOEL G R

THNHERET D ATREMED RS LT,

3.2 WEICHT EHRALREDNRIEFETFTD o-1,3
TIhFT—EBLVFFF—EHREAFEEED
wEt

RIEEHEIRIE 0, 2, 4, 6, 8, 10%IZ72DIRMLTZAR

TREEHIZ (PDA B241) 5 mL (Z B. circulans KA-304 3k

DFFF—+E(0.15 UmL) bWNT a-13-7 V1) —E

(0.12 U/mL) ZEIMLb DITHIR I E L LT A. oryzae %k

EHAEL, 30C, 2 A MRIRLT-, BEREORDITERENR

RNz ba— L e DAEFE S WAL,

ZDORER, Fig, 3 (RSN TWAIIIC, FIR1AHICE

W, I ha—) L (BERIRIRIN, 220 3 AR) TIXHIBD e

HEDEBTNBEINT-DOICKH LT, BEEARMLTZS

CEH] 3 A) TIIAE OEFIZFBIEI o7z, L

2L, PRiR 2 B BT, BERZMINLIZ S Th T O

DAEBRDONTZ, SO FEERTHZ PDA Bix

e OIEHEAEF R CREAEBT LT WERETHHI L

Mo, FIRERET, 1 oXFF—ERLWNNC a-1,3-7/1

T —BRFIET D72 Th, EFEDRAREThHT=bD L

BZob, WTHUZE X, AEIOEBROFERLY, 7
F—EREWNC a-1,3-7 NV h =R A DEFE R
B D L AVRENTZ,

3.3 MRODHADWY, DITEDENERENRIEES
FIHEEAD 013 TINHhF—EBLUFFF
—EFMIZLBREER LR ORI

A. oryzae, A. niger XX R. oryzae \ZHER LD,

TR D8 Ao, TEWSE D Ll R 5y D OB b &%t

RELT, 0-13-7 00— BIOFTFF—BOHRMNE)

Raii~re,

3.3. 1 HAIPIZHT D 0-1,3-FILhF—EELUF

Fr—EDHMmzhE
TR 3 5D AW GRIREE 11.2%) DRI, 2 %

TR, 3 ERARIEBLO 10 BRI LT B.

circulans KA-304 3D o-1,3-7 V) —E(0.087 U/mL)

RBENCFRFF—(0.035 UmL) ZIRINL7-HDIZHE

(A. oryzae) %4 EAEE L, 30°C CEL H RILRIRL 7=, %

FORDOVITEEFIRZ RN za ba— L e DA

JEEWE LT, T ORI, JFk CITEER I o A 1%

WZEDTHEDAEFIZALNRD T2, 2 EARIK, 3

BRI IO 10 (EARIE CIE, R 2 B B RESR

RN TIIAE OAFRHRIZBIZEINT-DIZRILT,

FERAIRINLIZH O T, 2 (AR, 3 AR CIxfk

R4 HHECTHEDAFITRON )7 (Fig. 4)

X10 X3

+ = +

X2 X1

(Enzymes)

(dilution)

Fig. 4. Effect of a-1,3-glucanase and chitinase on fungous growth in mentsuyu (noodle soup)
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B, BHEICOWTL, BEOBRE, hEDAF
R DOFERBNEH L NZENBEIZ LT,
3. 3. 2 BREEDKE

DADPEWREIEL, a-1,3-7 L hF—ERb NS
XFF—EBORELZEZ TIMTHIEIZLY, hEDA
BN RIE T EERIRE DB OV TR, DA
DD 3 {5 IRIK (BT DERODDIREE) 5 mL (Txf
LT, a-13-Z VA F—BDRE%E 0, 0.025, 0.05, 0.1
(UmL) I[ZREL, ¥FF—FEEIL 0, 0.02, 0.04
(UML) IZFEE LT, BRI LTI, 4. oryzae %4
BHMEL, hEOEBFEAWEBER L, TORE, R
EWINT 5281285 T, B2 e OAFIHNE AL
723, A RHWZEERREE OFPHIC B VT, o-1,3-27
N F—EBORIMEICED e OAFMHIROETF
EAE RGN T=n, T F—FBIZ oW IR EN
BWEBRLV R TH T2, ZOZEND, DADDIZ
BB A oryzae DAEFIZEL T, SRIHAVWE#FERT

I mL tup

—

— EDIHIZNRPFLNDHZENVRINTIZ,
3. 3. 3 AEAFIHHRICRIFIEROBEOTE
DADPEREIEL, VD 0-1,3-7 VI —E 7
LNNCHFTFF—EOFFHEZEZ TIRINT 5281280,
EOEFIMHNCRIE T EHERFEOREIZ OV TR AT,
Fig. 5 IRUIEERIZEID, A DPDJFIE 3 5 ik
(BT 2BEOOPRE), 0-13-7 VI —ERBLOFF
FT=BEIRIMLIbDOEHEL, BRI LL T 4. oryzae
Y EPEELT, 30C, 4 AMRIELTZOL, hE D4
BEAGWEBIZL, R EL T, B. circulans KA-304
HRD a-1,3-7 0V F1F—E (Agl-KA) 2L NIFFFH—8
(Chi-KA) OfLAEHL S. thermodiastaticus HF3-3 H 3k
0-1,3-7 V71 —E (Agl-ST1, Agl-ST2) &¥FF—+&
(Chi-ST1) DAL AEZAWT, A AFMHIREEEE
FHER TR L7, AFRERIL, BEZOREKERD
B ESWEa bR — L E T 52 L TRO T, FER
% Table 1 3L Table 2 |Z/RL7-,

_— -
! A. oryzae Suspension 5 uL l

lon exchanged
| & water
200 ul.

| Chitinase

;' a-1.3-Glucanase
200 ul

J Mentsuyu 700 uL J

Addition

\

Control

Fig. 5. Apparatus for cultivation and harvest of fungi in mentsuyu (noodle soup)

Table 1

Enzymes
Inhibition (%)

Agl-KA+Chi-KA
92.7

Agl-KA: 0.1 U/mL, Chi-KA: 0.05 U/mL

Table 2

Enzymes Chi-ST1
Inhibition (%) 24.6

Agl-ST1+Chi-ST1

Agl-ST2+Chi-ST1
73.5 62.5

Agl-ST1: 0.23 U/mL, Agl-ST2: 0.18 U/mL, Chi-ST1: 0.12 U/mL
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ZORERIY, 0-1,3-7 NV F—EB X TS —EE A
AETHWAZEIZIY, OB ISR EELZ L
DIRENTZ, £, Agl-KA & Chi-KA OFLATDITA,
Agl-ST & Chi-ST1 LA LB AFMHIZE F
ZEDVRENT, Agl-KA & Chi-KA [3HEREAR AL %
TNZENFFS> TODDIZXK LT, Agl-ST & Chi-ST1 133
EREAR A EBICH > TN EEZ BN, ZOHE
fi N A DA B EFIHIZN R ECDFIREL

THEZBND,
3. 3. 4 HEDFEHICL LM ZMEERDOLEFHIH
NRADE

WEBR I % A. niger \ZEZC, KORWEMIZR A, oryzae |2
kB E B IHIZD R FROHAE B. circulans KA-304 H
KD a-1,3-7 Vv HF—F (Agl-KA) 25 NIFFF—+F
(Chi-KA) DHAHET, Z4Z411 0.1 U/mL & 0.05 U/mL
ZIWMT 2L THEFTMEI R RET T2, TORE, A
niger ClX, £ B DMUGHDREL T TODEE -1 X815
SINTZD, EEHREPRL, +0READEFTRHRS
- (Fig. 6) ,

3. 3. 5 BEMBICKIHEEBTIHNRDEHE
B. circulans KA-304 HE D a-13-7 Vv HF—+E
(a)

(Agl-KA) 725 NI FFF— 8 (Chi-KA) OFLAET, %
NZ 0.1 U/mL & 0.05 U/mL ZFANL7- PDA Bt &
VDA 2P”3 (EAIRIRIHERE &L T A. oryzae ZAH A
L7z, BEERIERIMORE T A, oryzae ZHEE LT=H D%
vhr— Ll LT, 30°C, 96 FEREMRIRL7-1%, e Bamsss
TCHAROETF B LTz (Fig. 7). BERAIIMLTZ
T, b — LT, ER O, ER&R oIk
REZE 2N LT, e DTG EERE OB EIZLD
ARREE DI LD EDBRRIB ST,

Fig. 6. Effect of the enzymes on growth of 4. niger in

mentsuyu

(b)

Fig. 7. Microphotograph of treated (a, ¢) and untreated (b, d) 4. oryzae with the enzymes
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3.3.6 DFHDIZHT S o1, 3-TILhF—EELU
FFF—EDFMHRE

DFbOH GEIRER 4%, PRAFPEHERIN) OJRIE, 2
AR, 4 AR BLIOY 10 EHAFKIZRIL T B
circulans KA-304 3£ a-1,3-7 /v 57— (0.05 U/mL)
725 NIFFTF—E (0.1 UmL) ZUILIZHDICIE (4.
oryzae) %l S EAEE L, 30°C T H MIfRIEL 7=, BEE D
ROVITHREIR AR -a b — L e DB ES

WA IR L T2, ZORER, BEREZRMLIZHOIZ DOV T,

HERNOLO LKL TEFOAEFT RN D LN
DD, + 37w R OEF D RS (Fig. 8), ZDZL
D5, WEBR A S ORI Ko THERR AR/ D FELE, s
DFEVCEY, g e A B D NCEERTE S K&
WL Z T D LD IRBINT,

4. % %

AIE DHRIBERERL L 5y Doy a2 G35 2 FEE D
B, 0-1,3-7 v —ERbNCFFF—EBEHW T,
R mREORREZEATL8MP TOIEDEEF
PR AT LT, ZORER, A oryzae ([ZBALTIIH
E'D PDA HiHLEB LU A DplZis T, BERIZL D
IREB RPN RDBFRO NI DD, A niger TILHNH
BIRILERO DI ST, — T, DT HO O Tl
WX 2N RITFRO bivien o7z, 72, R oyrzae
1%, PDA ZERW T RO PR RSB THAEF 2]
SNz, A, a-1,3-7 v —BIZEL T 3 M, %

FF—BIZoON T 2 FEEOBESEE V=), BEEDE
WIZED I B IHIRDOENT D L0 b,
ZOEW, WEE AR A OFEIZH KT LD LHE
Wiz, BB O LB RitE EOBENCHEBRA ST O
HE 5 RESORE R K 25 D 1B DN E B NHN SRS T
DHATREMEN B 2 BT,

5. §EDRE

EEROLIATIRATZINNG, A1E 0 FZBREE R, 7
BRI 72D ONTHEBR A 5L 03B T LY, AE D AEF %)
RORNT MR ZEZNECHIED LT, AE 0
FEERTIL, MRS (a-1,3-7 L — BB TN
XFF—8) O%hE BICENECT R OMBIIZIZE-
TR, RERANIT, HlRBEVE R S D B L IRAE A~ D
AEBETIX2 T, 20X ZENECLRRE MR %
VERHD, 5%, SRIOMEREZLEIC, AEMHEZS
MRDHILDHE ERBD DIV E DA B R EoE W%
HBINNTT HLEBIT, RICHEBREII L TRRLEFM
IR R FRD HIND RIS ONT, Hay i RO s Rk 4y
S BT B, AN, RO R A S T A
DWSFACIZEI D E DGR TR o-1,3-7 Vv —ED
TN BARTILID, o-1,3-7 0B —Bid, HehPEE
Streptococcus mutans DHEFET D/ SAXT 4V IR G %57
fRL, BRI E L E T DIEH AR D28 s, mithiits
AL TCODAREER LR EEES I DRy ~DOFI S A % HIRE
T&E5D,

X 10 X4 X2

X1 (Cont)

X 10 X4 X2

X | (Addition)

Fig. 8. Effect of enzyme concentrations on fungous growth in mentsuyu
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Summary

In Japan, it is thought that one of the causes of hypertension among life style related diseases is Japanese
dietary habit taking in food containing relatively high amount of salt. While salt intake recommended by WHO is
less than 6 g/day, the average of Japanese salt intake is around 10 g/day. Soy sauce, one of typical traditional
fermented foods, representing Japanese food culture is necessary for Japanese life style and a wider variety of
ingredients made from soy sauce have been used. But soy sauce and soy sauce-based food necessarily contain
high concentration of salt. Prevention of life style related diseases, in particular hypertension, 50% reduced salt
soy sauce is commercially available. On the other hand, it is difficult to conduct further reduction of salt
concentration of soy sauce from the viewpoint of prevention of microbial pollution such as fungous propagation
during the period of use. It has been known that some of Bacillus sp. and Paenibacillus sp. produce
a-1,3-glucanases and chitinases, which degrade the significant constituents of fungous cell wall, a-1,3-glucan and
chitin, respectively.

In this study, we focused on a-1,3-glucanases and chitinases from B. circulans KA-304 and Streptomyces
thermodiastaticus HF3-3. The effects of these enzymes on growth inhibition of fungi in food containing
relatively high concentration of salt were investigated. As a result, growth inhibitory effect against Aspergillus
oryzae and Rhizopus oryzae by these enzymes in PDA medium and mentsuyu (noodle soup) was obviously
observed, but little growth inhibitory effect against 4. niger by these enzymes in both media was observed. Also
little growth inhibitory effect against both fungi by these enzymes in tsukemono (pickled vegetables) was observed.
Three types of a-1,3-glucanases and two types of chitinases were used in this study and effect of enzyme type on
growth inhibition against fungi was scarcely observed. However, it was shown that growth inhibitory effect by
the enzymes was significantly affected by types of fungi and subjected foods. Growth characteristics of the fungi
and components and NaCl concentration of the subjected food might affect growth inhibition of fungi in food by

the enzymes.
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