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Tosaio NakanaMa, Yujyi Man: On the antifungal snbstances produced by

bacteria which grow in soja-koji usually. (Part 2).

The isolation

of one of the bacteria producing antifungal substance and

the separation of it from the culture solution.
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Absidia sp. Rhizopus sp. Mucor sp. Asp. niger Asp. oryzae

AA 10~ 14 <5 5~ 6 6~ 10 5~ 6
AB 10~ 14 <5 6~ 10 6~ 10 5~ 6
AC <5 <5 6~ 10 <5 <5
AD 20~ 50 10~ 14 6~ 10 20~ 50 10~ 14
AE 20~ 50 <5 6~ 10 6~ 10 <5
AF 6~ 10 <5 10~ 14 20~ 50 10~ 14
AG 20~ 50 <5 20~ 50 20~ 50 20~ 50
BA 14~ 20 <5 10~ 14 14~ 20 <5
BB 10~ 14 5~ 6 6~ 10 10~ 14 5~ 6
BC 50~100 10~ 14 20~ 50 50~100 14~ 20
BD 5~ 6 <5 <5 <5 <5
BE 10~ 14 <5 10~ 14 14~ 20 <5
BF 20~ 50 6~ 10 6~ 10 20~ 50 6~ 10
BG 20~ 50 <5 20~ 50 14~ 20 20~ 50
ATO 50~100 <5 6~ 10 10~ 14 5~ 6

H# Bac. AR 100 14 50 — <4

Mol L7, it 1.
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AA W - + —~ + + - + ~ -
AB " ~ + - - + -~ + - —
AC H + + - - + + + - -
AD wiE - + - - + - + - -
AE " - + - - + - + - -
AF B - + -~ - + - + —~ —
AG " - + - - + - + - -
BA " + + - - + - + - -
BB Hwe - + - - + - + - -
BC | + + - - + - + - -
BD W - + - - + - + - -
BE wWe - + -~ - + ~ + - -
BF 5| + + - - + - + - -
BG " - + ~ — + - + -~ —
ATO WE + + - —~ + —~ + - ~
tedt Bac. AR g - + - - + - + - ~
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IV : Aspergillus niger
Y : Aspergillus oryzae

I : Absidia sp.
I : Rhizopus sp.
Il : Mucor sp.
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control 0.01 0.02 0.05 0.07 0.1 0.2 0.5 0.7 1.0
AR €’
Absidia sp. + + + + + + — — — - — - 50
Rhizopus sp. + -+ =+ + + -+ -+ + +- — — — 10
Mucor sp. + + + + + t + — - — — - 20
Aspergillus niger + -+ + 4 -+ t — - — — — - 50
Aspergillus oryzace + + + 4 + 4 + 4 — — — - 14
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4 P R 00.0 cc Asﬁergj[[us niger <5
G 7 b v 8.0 g us oryzae %0
.2 Absidi . 0
KH.PO 1.5 g bsidia sp
2 . Rhi . .
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gS0,-7H,0 0.1 g NTLZobuS sp. <5
x 10002 Aspergilis ni <D
I A i Aspergillus mlfgr Eg
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control 0.05 0.07 0.1 0.2 0.5 07 1.0 15 20 FEMHERE
Absidia sp. + + + — — — — — — — 1 : 100, 000
Rhizopus sp. + + + + + o+ o+ - - - 1: 10,000
Mucor sp. + + + + + + — — — — 1: 14,000
Aspergillus niger + + + + — - — — — — 1: 50,000
Aspergillus oryzae + + + + + + + — — — 1: 10,000
W (6D F 5, ORI EHTERIRE IOV THEINTDH
+NayPO,+CaCl, v, BOMMIEOREFROIIM L D ZEL T, W
Uil WO LEFE T 5 BB M T Hrl e 25 & HE S % KD
ﬁﬁ ﬁﬁ 3, T L AN L AMROMEIE O XD 0 Lk
‘ ethanol #i HYTRETHHD.
VAL - . } (6) BERMARABMMREDLE
_— o E TR BT & ST MER R D FL B e 20 6 e
WL L Hefg L7z,
Tl (HHRE BC B0 EFES 2 i EWTTOMALE, FICRT L
| 7 NaOH icysit pH 7.0 i ifish SATREITLE D V3 o B R T B, Lo
} +ether (100 co) - R L Aspergillus oryzae {5 U CEINC HHBTHH
m% m@ amb@ AU, TS OUEASIRFUR L & 0 L S RN
ether B ) ThD.
AKICHiM +acetone 507 @) AWAMEBHOMR
gﬁ ﬁm @ T # ¥
acetone frE SYHERYE 100 mg % 50cc WAL PH 7 &L,

N-HCl < pH 2.5 i
i |
LR LK
B
A (i, & 650mg)
H2E HMEBEOS

LFONEEZE L7, R D RE LR
WHARIRE DT B 2 724N E 3 5 AR E O Sk
BEE2RTHIDOTHD.

Rt i Absidia sp., Aspergillus niger
R LT ER BRI H e R0, ¥, BiRY
Bac. AR Ot E GOAR) oJiffiE kL ¢ BC
BB A 2 RIRE T LR & BE10 05 0 Ui i

100° o #be/KAIC 545y, 104, MUt 20 ZH BRI,
Z OHiMEEWEL 7.

5 5HELZBHC AT Rhizopus sp. 1T 2 Bl
LRSS T D0, ABORRETH L TREETHS.
107G 2 TH L HBEDWD R o1 553,
2053 A EoTh, 10/MEED oL LoD
EESHT, Bicd L THRDEETH D, HLAR
B LINAGE X 5 BRI 0 B 235 L RN T
IR RIS L TR R A D HU Y
BOBRTHLHETIEZCH L THIENEZ5 253D
Thh, SHOBRELELTD.
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Hex BNSRAMEMREONBIEDLE

¥ OHF Mok BOE

h & H fﬁ}igﬁ@ Vitamin K 3”??’% BC B 5 %
Absidia sp. 1: 2,000 1: 20,000 1 1,428 1 : 100, 000
Rhizopus sp. 1: 5,000 1: 4,000 1: 667 1: 10,000
Mucor sp. 1: 5,000 1: 4,000 1: 5,000 1: 14,000
Aspergillus oryzae 1 2,000 1: 20,000 1 1,428 1: 10,000
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_ control fgALEE 5 4 B & o 105 F A W 205 AW
Absidia sp. 1: 714, 300 1: 714,300 1: 250,000 1: 250,000
Rhizopus. sp. 1: 50,000 1: 25,000 1:>25,000 1:>25,000
Mucor sp. 1 : 100, 000 1: 100, 000 1 65, 000 1: 65,000
Aspergillus niger 1 : 250, 000 1 : 250, 000 1: 250,000 1: 250,000
Asperpillus oryzae 1: 100, 000 1 : 100, 000 1 65, 000 1 65, 000
fR4 575, acetone IZ|3#tYs, ether MOEERR T F 1
WHAETD L. KIIEIETH 25, MR R
L, W7 VI XM 5.
© TTEEDEOENRIINA <2 v
TR 2mg % 10cc ORZHRIMNCIERL, ~
V7 = > Du BRI TRABO IR 2 ~<
U b ERIFEL I,
MIZRTIL 212mp Rt 275 mp CI AR L
200 250 300 =
’ R mo 5 B % M
w3 PO WAL 2 < 7 by
D el - 75 MR (1959) : BUBHTASEE - 18,
7 7 (Buthanol - §f& - /K, 4:1: 1) 1cC, %W 11, 156~163.
PLix Rf, 0.72~0.90 i=774£ L Ninhydrin T3g L 2) E. A. Jounson, K. L. Buroox (1946) : J. Bact,
72\~ Ninhydrin GBI ORTIE Rf 0.1 K 51, 591,
C0.212BD BIND AL, T OREIC BT & 3) M. Lanpy et al. (1948) : Proc. Soc. Exp. Biol.
h7gv>, Biuret [, Xanthoprotein J7 i, Med., 67, 539
Adamkievitz )i, Fehling 30k, FeCl, KIS, 4) M. D. Micrener (1948) : Arch. Biochem., 22,
RIS 7 Y RS REYETH 5, 208.

HBHIEEHT & 2 i T %A pH 2.5~3.5 2 S) FiHZRsg - Zws W) (1953) : KRS, 81, 339.
BEx2ohnn, HMEEOET pH 2.5 TRATH 6) Beraey’s Manual of Determinative Bacterio-
%. methanol, ethanol Ft* buthanol (2 {IAJER b 74 logy VII (1957)

Summary

We confirmed that there were some strains
of bacteria which repressed the growth of injurious
molds to the product in soja-koji.

We isolated fifteen strains of such bacteria
from soja-koji and then selected one from them,
which producted remarkably antifungal substance.

We studied on various properties of the bac-
terium and determined that it was variety of
Bacillus cereus.

We attempted to separate and purify the anti-
fungal substance from the culture solution of the

bacterium, and could get the powder as result
which was neary purified but yet containing very
small amount of light yellow impurity.

Antifungal activity of this powder for various
molds was stronger than each of vitamin K,
sodium dehydroacetate and sodium propionate ex-
cept for Aspergillus oryzae.

We studied some physical and chemical cha-
racters of the powder and concluded that this
antifungal substance was polypeptide of which

ninhydrin reaction was negative,



