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ABSTRACT

This study was carried out to perform genotoxicological safety evaluation of crude antifungal
compounds produced by Bacillus subtilis SNT (B subtilis SNT) isolated from meju. Bacterial reverse
mutation assay with Salmonella typhimurium TA98, TA100, TA1535, and TA1537 or Escherichia
coli WP2uvrA in the presence and absence of the S9 metabolic activation system was carried
out, and the crude antifungal compounds produced by B subrilis SN7 showed no significant
increase in the number of revertant colonies. In the chromosomal aberration tests using Chinese
hamster lung (CHL) cells, sample treatment groups showed no increase in the frequency of
chromosome aberrations compared to the negative control group. Furthermore, in the micronucleus
formation test, the crude antifungal compounds showed no significance increase in the frequency
of polychromatic erythrocytes with micronuclei. These results suggest that the crude antifungal
compounds produced by B subtilis SNT isolated from meju showed no harmful genotoxic effects.
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A7) vl s/dshs &<t th7 Iy ko] vakdt v

sse] Agol ol A A7 A AasE

S5 5} vhe A 95 AlEo] AL, 3
ul T Won dEo} a4 AT Aspergillus

favus(A, flavus), A, fumigatus, A. petrakii, Penicillium
spp &0 e HEHT] Hr}. o9} o] WRAF
o] FHS PV vigrEsA| Rk vidEe] HE

2 2F5E Rt 4 2SS FEAE 9l
Ayt 27kl 247 @ 4 th(Bennett & Klich
2003; Melin et al, 2007; Moss 2008). webr] falite]
521 AlslaL obd FRE $Igk A aEA
gk A7t Fesict

Bacteriocin of2] w]gEo] Bdshk= A g
il = oA o] -2 A, bacteriocing A4k
sk PAEY FEst e Al oZ fARE ol
tiste] 712 2t EEE ouleh, ikl
cAMARAEEY ASE Adleke =Holth
Bacteriocin T8-S VFERIE W97 Hol A9
W, Fol, Aesd 2 24 34T 5o TS
AL APEAT = E7F Qlvkal BarERIvk(Tagg
et al, 1976; Drider et al, 2006). 7]&2] SHAYA7} 22¢
ARl A¥ &, bacteriocing ZEkAn|=
(plasmid)t G| (chromosome) 2HE] 217 A&
JElo] ArtEE Ao g, frixza Tl ot A&
384 &-8o] fvh= el Qlrk Bacteriocin®] &
A= oo ® FAE o] Qlof AFEEE W Al
23b7|3e] el Aslg Aol o3 ®alld 4 AL,
THRAe] whot QIAlel FEairh= AellA] Ak <F
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Bg AddpAzde megel FUEL ot
(Schallmey et al, 2004). ™2}A] bacteriocing AU ell
X $EE WA 98 5 slene, 4F B
M2 AE8HE HEA|(biopreservative) WA=
2% 59 AE AojAl(bioregulatorn) 2 1 G-8-0] =
A 7= A

B, subtilise QW Al FF g-2fuiete] Hdout
A e die] Y uto) sl 3 op|
ohf chzel} Aloje] Wgg Rt el HaAES
Azl oM wike- Fagh wanPER AMEAL Jck
Bacillus 428 thoFst d -9} bacteriocin, bacteriocin
like substances& H|&E3l 1A EZES AAlet
= 2oz d#A Jri(Schallmey et al, 2004; Lee
2014), B3} European Food Safety Authorityol] ]38}

W B subtilis group & B, subtilis, B. licheniformis,
B, amyloliquefaciens 2 B, pumilus?} 73S 1Z7+S
Qualified Presuaption of Safe(QPS)Z ¢HAAJo] <14
H T5(Tagg et al. 1976; Jack et al, 1995)0]L, B
subtilise Generally Regarded As Safe(GRAS) W|A&
HZ id% AFHEAE z‘ﬂ H?’P #oR W3
2Folx StEEg AAlste] 2l -83tele
T % olg e hAdH bl tid AT
FOIRA| AL et JgellM] ®eldt Bacillus sp. A9184
a5 2F A @3] F
Q1 T2l Wshrt glof ebdehrar Harskglan(Lim
et al, 2004), A=Aolx 23t B subdlis INSQ]
probiotics241 2] -8 7FsA& 53] Slsl ICRA
U vl ©EETR] SAE AR A =
2dehE2l Walrh QIIEHKIm et al, 2015). B3 A%
=R —-—E’Jﬂ B, subtilis SN70] AY7Fgh 2371t
= F A @3] = 45 W
7 A, 9l v Ay
HR] e Ao HJ_Q 2JtHChang et al. 2016).
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1. NS ¥ X 229 HH|

diranE Reld 90F 240l Je 279 5
subtilis SN7 1%E TSB(Difco Laboratories, Detroit,
MI, USA) HAulA]ol] Z4gsted 37T ollA 1241KF X%
defol A ksl it vl 1%E TSB HAu) A] o]
A HE3te] 37C, 24A3F B2t £ wljeke 2B
o} B jokle 4T 9950 xgolld AAlEElske] A
NS de & 020 #um membrane filter2 A M-S
ARt ARt © AL 50% aqueous acetonitrile
o] 834171 T3 0.20 #m syringe filterS B3l o2}
3k, ofa}ell-2 preparative LC 9104 HPLC system
(Japan Analytical Indusry, Tokyo, Japan) .2 ¥2J3}
o, EelE A|F§+ Speed vacuum concentrator
(CentraVac VS-802, Vision Co., Speed, Seoul, Korea)

2 8iE A7 te AlEE ARSI

2. M= 08¢t SHSAHOINH

B AIFS Ao okaedA] SAAIR 7 Ministry
of Food and Drug Safety, 2014)-S s=3fe] A5
W, AME {5 Salmonella typhimuriun®] histidine
QT4 FF(TA98, TA100, TA1535, TA1537)9}
Escherichia coli®] tryptophan Q74 T<F(WP2uvrA)
B T 5TTE ol8sISith AIREES AR T Ee
SHTE TR 3Mste] G| Alzste] AREEH
o, FUETe HUERT, T 2
(2-furyl)-3-(5-nitro-2-furyl)acrylamide (AF-2),
2-aminoanthracene(2-AA), 9-aminocridine(9-AA) 2
sodium azide(NaN3) o]t} EAEAHAIHL #
AEAdol et W=7} H|nl3 &L pre-incubation
vhHo 2 2N tHAmes et al, 1975; Maron &
Ames 1983), A= et $& AAS $lgk o]
APe H FEQl 5000 pg/plates H] 22 ST
FL(312.5, 625, 1250, 2500, 5000 pg/plate) 2 Z}z}

of el Aefetsict. 2T 59 EdtlS o83k
A g e s Fdstglon, il sk AlRE
ol o3k Zdo] ViERA] ettt whEbA] B Al
M= U3 FEE ARSI A7t #FE
nutrient broth(Sigma-Aldrich Corp. St. Louis, MO
UsA)ell Ao 37C, 12ARF X5 wjeFet oh2, i
Fel(1.0x10" cell/mL) 0.1 mL, Z} = AFEZ,
SANZREZD Z2 FguzEA 27 0.1 mL, 0.1M
sodium-phophate buffer(pH 7.4) 0.5 mLZ F7} &%
3he] 37T, 2087} preincubationd} it tHAEAdA|
A&, $9-) Aol s-9 & 2] sodium-
phosphate buffer® o] F o, tiAlEAA #-&
(89+) Aleli= 59 &8t 0.5 mlE ¥t Preincubation
2 2ABE 3 top agar 2 mL 9o E§3}F] Vogel-
Bonner medium glucose agar plated] 53 U2
57C, 48412 WIS ST Wik F HAEeho)
F2u] PeE ASslsion], §eb) Andos A

dEA A, B2, v AsAsE aEsiit

3. ZRFRUHLMEE O|=2et FAXO|SAI

BB A8 D2 (Bacillus subtilis SN7) 23t
E4o] FAA o) FAIFL Chinese hamster lung
(CHL) fibroblastE o]83te] 2Al8FItH(ishidate et
al, 1981; Dean & Danford 1984). CHL A|¥+= 37°C,
5% CO, BlF7]oA vkl o™, 10% heat-activated
fetal bovine serum, 1% penicillin®} streptomycing
2313} Eagles MEM Hl| | ollx] ehZul sl 5, vijofd
AZ= 0.5% typsin-EDTAS ©]-83}] 2-3Y wlc} A
o sttt AlEE2e] Fee Hal s=<] 5000
#g/mLERE ¥ 22 38A|(1250, 2500, 5000 #
g/mL)2 AA7Ekdct. 39 59 5 mL wljkl o] 4x10°
CHL Al2& HjFste] Adeds Fddxzdl
motocycin(0.05 p#g/mL)S FEHE AR ekt
TARE A2 (647D AR A 1] A-8(59-) S
Z8(59+) T 2] 208 Ao, d&Ae]
HQAARD-E AREAA] P 2-8(59-)%] 731 Al

ST AlE=EE 6ARE 2 2423 dAElR &
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M2 viFH 0 2 184K ThA] wjatsict. A &
g 2717F Aol colcemidE HFE % 0.2 #g/mLo]
HeE Hrlste] BEFTINEE S8t EF
Z)MEE 0.25% trypsin-EDTAS Po] A X Z dlajst
% 718k 0.075M KAl 84 4 mLo] ¥e the &
37T, 158) 004 A7 A elstlet. W2kek Ao
(SR = 3D go] Fatel] dalielste] &
ABS AASIL, HE AL slide glassollA] G4
A FES A2 5%(v/v) Gimesa 0o 2 S
F A 5 A, sk ok AAIEAIF7|(BECKMAN
COULTER, Indianapolis, IN, USA)E A|¥5E 2435}
ek, #2 AE o] A= 2w 10070 o)
(& T 2007)& TV R sXsEtlen, Fde
7] AlZe] A9 7|5 FZRoPI; oo s
o] AA Gt WHATIELS S AEER Al
T TZOPIAIE gl FHoPIAES] =8 W=7} 5%
nRked 7, o AldEE Ae F
ool FZOPIAME B SR o] A E ] E3H
7} 5% ol 100 wIRkd A, 32 AIEER Ae
T 5 17 §% ool FxoPIAE B= 2o}
Al ] SERIET} 10% o] do]

7} Aol gl Aoz A wHel
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4. ICR OFRAO0| CHoH AHAIR

54 el HASPP) 7798 2 mprinting
Control Region(ICR) A% v} 30v}2]E @284l
Enlo] @ (Gapyeong, Korea) 2HE T3}t A¢
suo 17Ul 4371008 A3 T, ik 249
%L 243 e EephurolE AolAe] Holn
SPFT-ellA] ARSstaitt. Apejd o g daa)zl AA|
o} EaE AFFTES AIRE A Foetaitt A
A svhelE AR, AR o] G
MINGE o AT Fol AP A Feel
2000 mg/kg B.W.2HE FH] 22 387 $=(500,
1000, 2000 mg/kg B.W.)E 78kl Sdthz=22
At 33k S/, PIUEEE2 cycdophosphamide
monohydrate(70 mg/kg B.W,)Z A3, AldE

2 AFFY HHE 3%} SR 8318k AREs)
th AEEE, FedEEE E FdEEEE 24
AL 23] AT Folslolt). HE Fol ¥ 24
Zbo] gt th vl S22 HE AFS I
5 MLE acridine orange 89 40 pug/mL-g E=3E3}o]
TV Foll A2 slide glassoll Bojx=g]al, cover
glass2 Yo MEE 173} Ith(Hayashi 1991), v}
2 1Y 2,000709]  B2HE T (polychromatic
erythrocyte, PCE)E 33 n]7 slollr st 1
T 254 FFe we 23S 7R PEEET

(micronucleated polychromatic erythrocyte, MNPCE)

£ Z4stel A9 WS Ak,

5. SAIXE

E AFor A A= SPSS 19,0 P/C packages
o}aste] BAAE ANEIIE), Ao H B
HAzF(mean =* standard deviation)E YERJ oM,
p0.05%1 7B-5ell SAFH R frolido] gl Alog
g8kt HCL AlZE o83 AXA| o A3+
AN E-L Scheffe TR Dunnett’s T3S 214

shsiet.

1. M2 0|88 SHSHHOAE

rlFERE Eefd T AR k(B subilis
SN7) Z3t B8] F318H QS ks SIst
of WA Al o] &3t Sl FrdS Akt
(Table 1). AR8-¥ 55 TA98, TA100, TA1535,
TA1537 & WP2uvrAo|l o o|& ol et B9
Eulo] g ZARHI

ouARS Bt AlEA A Hil %
5000 wg/plate 7FA] AR GA] 1|4-8459-) -2 A&
(s9+)2] BE A2 oM BEAsN7F YA o
gron) BEAEAH| FRUSE SAANETY Bl
Al S7FeRA] ekgkom, tiate gl o] A8 ol &
Alglo] plate ol HHAE Bl=]A] eFdrt.

(]

'



Table 1. Bacterial reverse mutation test of the antifungal compounds

Bacillus subtilis SN70| AMAMSH Xekd =

Tester strain Test substance Dose Colonies/platelFactor]
(ng/plate) Without S9 mix With S9 mix
0 24 £ 3 34 + 3
312.5 24 + 1[1.0] 32+ 3[09]
TA9S Test solution 625 23 £ 4 [ 1.0] 34 + 3[1.0]
1250 23 + 3 [ 10] 33+ 2[1.0]
2500 24 + 3 [ 1.0] 31 + 3[09]
5000 23 + 3[1.0] 33+ 3[1.0]
0 111 £ 2 128 £ 5
312.5 111 + 4 [ 1.0] 127 £+ 2 [ 1.0]
TAL00 Test solution 625 106 £ 6 [ 1.0] 123 £+ 2 [ 1.0]
1250 113 + 3[10] 127 £ 2 [ 1.0]
2500 107 £+ 7 [ 1.0] 123 + 2 [ 1.0]
5000 116 = 1 [ 1.0] 126 £ 2 [ 1.0]
0 15+ 2 17+ 3
312.5 14+ 1[1.0] 18+ 3[11]
. 625 14+ 1[09] 17 = 2 [ 1.0]
TA1535 Test solution 1250 15+ 1[10] 18+ 20 L]
2500 15+ 1[1.0] 17 + 1[1.0]
5000 16 + 1 [ 1.0] 18+ 3[11]
0 11 £ 2 16 £+ 2
312.5 11+ 2[009] 15+ 2[09]
TA1S37 Test' 625 12 + 3[1.0] 17 =+ 2 [ 1.1]
solution 1250 11 £ 1[049] 16 £ 1[10]
2500 11 £+ 1[1.0] 16 + 3 [ 1.0]
5000 11+ 2[09] 16 + 3 [ 1.0]
0 48 £ 4 56 £ 3
312.5 47 £+ 2 [ 1.0] 57 £ 4 [ 1.0]
WP2uvrA Test solution 625 47 £ 1 [ 1.0] 57 £ 2 [ 1.0]
1250 46 + 2 [ 1.0] 56 + 4 [ 1.0]
2500 45 + 2 [09] 54 + 3 [ 1.0]
5000 46 + 3 [ 1.0] 57 £ 11[1.0]
Positive controls
TA98 AF-2 0.1 474 + 21 [19.8]
TA100 AF-2 0.01 408 £ 14 [ 3.71
TA1535 NaN3 0.5 352 + 15 [24.0]
TA1537 9-AA 40.0 253 + 7 [22.4]
WP2uvrA AF-2 0.01 368 + 14 [ 7.7]
TA98 2-AA 0.5 234 + 8[6.8]
TA100 2-AA 1.0 482 + 13 [ 3.8]
TA1535 2-AA 2.0 162 £+ 5[9.5]
TA1537 2-AA 2.0 178 £ 7 [11.1]
WP2uvrA 2-AA 10.0 339 + 11 [ 6.1]

AF-2: 2-(2-furyl)-3-(5-nitro—2—furyDacrylamide, 2-AA: 2—Aminoanthracene, 9-AA: 9—Aminocridine,
NaNj3: Sodium azide.

Each value presents the mean + S.D. of three plate.
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B AR e AdEEA e BE v
(312.5, 625, 1250, 2500, 5000 pg/plate)ol|x] thrlek
Al A8 el daglel BE Ay 23elM A%
Asf7F ERFA] @hsteh. BE 207 FEoAE Al
FEA Aele] gtz HIste] BAEAHo
E2YG7L S7IeHA] skt Egh St ETe] B
ol Ftrie F ATl ARS-E T51] TAYS, TAL00,
TA1535, TA1537 2 WP2uvrA9] E-HHo| FH=9]
HEe WellA vepsket. AxJellA Eelgh i 249
o] b= el L plantarum AF13} I, plantarum

D10 AR 2T BARE GARE AR
o) g4 BAE |G B AF AT} fale)
Al EAe] o] YERtA] 8ktH(Chang et al,
2016). SAUZRS] Fete A<l BB Dol o]

3 FAe= Aol }OﬂE}(Maron & Ames 1983), It
gt Al A8 el dagle] AldEd A
ol e SR1EA] ggko ], A=} SO mix
o] FAR A Al wgole] Qo] wEEA
oo} Pt g ERlskgint. TEy FdiTe] B
o] FetrefrofstAl Skt &<l
WA e HE ST H9do] Heg
28] o] AL ko7 AAISH=d|(Ames et al,
1975; Maron & Ames 1983), 2 o3t oAz
o] EFEdnle] Ft47t A S7ellen e
2 Aol Ageb B82S % 5 A,

E

tlo

2. EQRUIQHES 0S5 SMF| A

B PPN THEE PAT AFEY

& A2 T AL AL T 1) TS Rzt
[e]

SRS Wrlehs slo QalA ol HEE 54

d

{0

°© 2 3} Qo W(Song et al. 2009), Al o83
FEAHIA R oM HESE] ot EdE G4
o= Uehy] g BAEolARe] 1A
v o 2 o] ARR-3} YJrHDean & Danford 1984).
wgbr] E Aol A= Chinese hamster 2] lung
cell o]-8sta] A (97 thrke %(s9+)2§
BB A8 1Z7H(B, subtilis SN7) Z&3+ &3
A o IAFLS AABESIE. B ARl A eH]
AFE AAskGET, AEEE Aele BE sk
A1(1250, 2500, 5000 pg/mL) F7do] QIR i
S9 mix H]Z-8(59- mix) S-2 59 mix 2-8(S9+ mix)
GAIZE A2 (617D, S9 mix F]H-8(S9- mix) &
Aoy QAN Aoz AREAS A4S B

2l 1250~5,000 mg/kg®] WLE 2]2|gt & MIT £4]
< AR 2 23 BE AN 50 % o]
AZS2 oalso] BEEA] o} 1C 34| &
hcHTable 2).

AR 267170l oJg A o 3R At
= AR A8 frioll daglo] BE sEolA
AEEE AR g o] vehbA] eE3ttk(Table
3, 4). TARA P]2-8(59- mix) -2 Z-8(so+) %

A3}, - Al 23N v e A

E

o e

o,

Table 2. Cell growth inhibition test of antifungal compounds produced by Bacillus subtilis SN7

Cell growth index (%)

Concentration Short—term treatment test .
Continuous treatment test
(ug/mL) (6 hours exposure) (24 hours exposure)
=S9 mix +S9 mix

Negative control 100.0 100.0 100.0

156 97.76 99.75 97.17
313 87.31 102.48 103.74
625 91.11 104.09 97.78
1250 92.75 100.37 100.20
2500 88.95 96.03 103.44
5000 84.03 95.04 95.96

1Cso -




Bacillus subtilis SN70| A

T2 oPFETIEE ARl ool HIETE 0~1,
polyploid®] F1%3= 0.0 HeI= ve} TAHRI F-l4t
7h fon, suulshe EEA] eiglct e <
Al ST AREE Al vlstke]
oldE71e] Wert AR frolatAl S7HEA
oh FEdE s A9Ed, 9 mix 1A-8(S9-
mix)3h S -9 AAA FRoPIAEe] FANIEE
AFEA Al AFAE &7l 1250, 2500 %
5000 pg/mL F=ollA 2+t 0.0, 0.5 E 0.5%H2H,
SRS EENIEE 242} 0.5, 0.0 2 0.0%2
UERITE $9 mix H-8(S9+ mix)3tekS A9 AlFEA
Aol A FRoPIAES] FANIEE 1250,

2500 & 5000 pg/mL
FHoPIAES] ZH

=)=

gu

YERSTE S9 mix 1]Z-8(S9- mix)

FoA 47+ 0.0, 0.5 2 0.5%,
15= 22} 0.0, 0.0 2 0.0%E
32 59 mix A&

(S9+ mix) GARE 22 H6ARD AN SdtiETe T

o)y el 2]

Zopd AT 9

°ol3laL,

FjETe T

10% o} o]3let.

AR HGARY ARET gAo e
A7) we] <

2=

E<»}

22 2] (24417 Ag)S AAJsHT

(Table 5). S9 mix 7]&-8(S9- mix

21

ol Al

To
Xxe

== 5% 1&
=
o2 FAHo]

) A&l o3t

opING A= AdEd Al

RGEES

g2Fo] 1250~5,000 pg/mLe] W $]ollA F o] e}

Table 3. Chromosomal aberration test in the absence of S9 mix(Short-term treatment test)

Number of cells showing structural

Number of cells showing

Treatment chromosome Cell numerical aberrations
S-9 Concentration (Frequencies %) growth (Frequencies %)
recovery mix (zg/mL)  Number index  Number
. Total . Total
period(h) of ctb cte csb  cse other (%) of  Polyploids Endo
(%) (%)
observed observed
) 100 0 0 99.7 100 0 0
Negative 100 0 0 1003 100 0 0
6-18 - control
(SDW) o 0 0 0 0 0 0 0 0
200 00 00 00 0o 0o O P 0 he 0o 0o
100 0 0 99.7 100 0 1 1
s - 150 100 0 1936 100 0 0 0
0 0 0 0 0 0 0 1 1
2 1 R 2
00 0.00 0.0) 0.0 0.0) (0.00 (0.0 96.6 00 0.0 (0.5 (0.5
100 0 0 0 1 1123 100 0 0
6-18 — 2500 100 0 1 1 0 1050 100 0 0
0 1 1 0 0
200 05 00 00 0o 0 1 0h 00 0o
100 0 1 1 108.5 100 0 0
6-18 ~ 5000 100 0 0 0 97.1 100 0 0
0 1 0 0 0 1 0 0 0
2 00 05 00 00 0o 0 0 0 6he 0o 0o
- 00 1 29 1 2 301 - 100 1 1
Positive 00 2 26 1 1 300 1 - 100 0 0
6-18 - control .
(MMC 0.1) 3005 2 3 0 63 ) 1 0 1
15 @5 w0 5 00 6L 00 09 0o 09

SDW: sterile distilled water, MMC: mitomycin C, ctb: chromatid type break, cte:

chromatid type exchange,

csb: chromosome-type break, cse: chromosome type exchange, other: fragmentation etc., Endo: endoreduplication

“Significantly different from negative control(p<0.05).
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UHA] @RktH(Table 5). S/duizwat Al@E2 2
o7V A ot W7} 0~1, polyploid

HI%E= 0.0 R vk SAIARI frelabt figle
, Aieste ke A] ersket, ek AT
AT AREE Xl vlgte] o) dE7]
o] HIe7}t FAK SR frofsH| S/ B
4 A= AREE Aele AlEEE S 1250,
00 % 5000 pg/mL F5= RolA A 201
AEe} FANEE 2424 0.0, 0.0 2 0.5%0]43L, FA
A RIS EHNEE 27} 0.0, 0.0 E 0.0%
199t S g zre] oY Al Ao Al
o] WL 5% Rk, Fgthate] FRoPHAIE

e oox o B 12 flo

2

N

[

o

o] ZHANI=E 10% oo g Uepstt, o)te] A%
BB AASE 02 (Bacillus subtilis SN7)¢| Z3+t

SR Fold v Aol do] YEhtA] bttt

3. ICR OFRA0] Ceh ASHAIH
A ) FRSANTS FAE olgdh 293
o] A==t (Hayashi et al. 1989), 2HAIHS F
FollA] ArbEE AT Foll FEE &
Wlow §H549] & AT LelA Bebiol
S 4 mEA A ¢
(Huang et al, 2014)o]t}, 43
= ol erythroblastZ} % #-<3l

Fll‘

Eu

o,

O

Table 4. Chromosomal aberration test in the presence of S9 mix(Short-term treatment test)

Number of cells showing structural

Number of cells showing

Treatment chromosome Cell numerical aberrations
S-9 Concentration (Frequencies %) growth (Frequencies %)
recovery mix  (zg/mL)  Number | index  Number |
period(h) of ctb cte csb cse other Tota (%) of  Polyploids Endo Tota
(%) (%)
observed observed
) 100 0 0 0 0 0 98.9 100 0 0
Negative 100 0 0 0 0 1 100 100 0 0
6-18 +  control
SDW) 0 0 0 0 0 0 0 0 0
2000 00 00 0o 00 0o 1 P 6h 0o 00
100 0 0 0 0 0 1021 100 0 0
6-18 N 1250 100 0 0 0 0 1 91.1 100 0 0
0 0 0 0 0 0 0 0 0
2 1 . 2
00 0.00 0.00 ©.0) (0.00 (0.00 (0.0) 966 00 0.00 0.0 0.0
100 0 0 0 0 108.2 100 0 0
6-18 2500 100 0 1 0 1 99.6 100 0 0
0 1 0 1 0 0
2 00 ©5 00 0o 00 0 © % 6n 0o 00
100 0 0 0 0 92.6 100 0 0
6-18 T 5000 100 0 1 0 1 83.7 100 0 0
0 1 0 0 0 1 0 0 0
2 00 05 00 0o 00 0 O B 0n 0o 00
- 00 2 24 2 1 0 2 2 - 100 0 2 2
Positive 0 1 27 2 1 o0 31 1 - 100 0 11
6-18 +  control .
(CPAS) 3051 4 2 0 & ) 0 3003
200 (1.5) (25.5) (2.0) (1.0) (0.0) (30.0) 3 200 0.0 15 1.5

SDW: sterile distilled water, CPA :

cyclophosphamide, ctb: chromatid type break, cte: chromatid type exchange,

csb: chromosome-type break, cse: chromosome type exchange, other: fragmentation etc., Endo: endoreduplication.

“Significantly different from negative control(p<0.05).
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A APFEES Yo, Fof Ao} A AlFS
vk 2y AlgEd Fote SAdUlzRTtel viE)] B
741?—1 fredel gisdet. ZHAl 7B 200078 o] okl
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Table 5. Chromosomal aberration test in the absence of S9 mix(Continuous treatment test)

Number of cells showing structural

Number of cells showing

Treatment chromosome Cell numerical aberrations
S9  Concentration (Frequencies %) growth (Frequencies %)
recovery mix (zg/mL)  Number index Number
. Total Total
period(h) of ctb cte csb cse other (%) of  Polyploids Endo
(%) (%)
observed observed
100 0 1 1 0 1044 100
Negative
24-0 ~ control 100 0 0 0 0 956 100
SDW) 0 1 o0 0 1 0O 0 0
200 05 00 0o 0o © 0 0 0y 0o 0o
100 0 0 0 0 882 100 0 1 1
24-0 — 1250 100 0 1 1 0 1022 100 0 1 1
0 1 0 0 1 0 2 2
2 2 2
Y 0o 09 00 0o 00 0 0 P 0w wo
100 0 1 1 1 93.4 100
o C oo 100 0 0 0 1 952 100
0 1 1
200 09 00 00 0o 0 2 T 0o 0o 00
100 0 1 1 0 965 100 0 1 1
24-0 — 5000 100 0 0 0 0 921 100 0 0 0
0 1 0 0 1 0 1 1
2000 09 00 0o 0o 0 ° M T 0o 0 03
100 2 28 31" 0 - 100
Positive «
e I 100 1 2 %0 100
(MMC0.05) 3 54 0 0 59 B 0 0 0
015 @10 00 10 00 @5 ° 20 00 0o 00

SDW: sterile distilled water, MMC: mitomycin C, ctb: chromatid type break, cte: chromatid type exchange,

csb: chromosome-type break, cse: chromosome type exchange, other: fragmentation etc., Endo: endoreduplication

“Significantly different from negative control(p<0.05).
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Table 6. Frequency micronuclei from marrow in ICR mice treated with antifungal compounds

produced by Bacillus subtilis SN7

" Test C d Dose No. of MNPCE"/2000 PCEs" PCE/(PCE+NCE")
- et ompoun (mg/kg)  mice tested (%) OR
Negative control "
+ +
SDW)? 0 5 0.06 + 0.02 60.07 £ 2.54
Test substance 500 5 0.06 £ 0.07 5832 + 3.14
Male Test substance 1000 5 0.10 = 0.06 58.52 = 1.75
Test substance 2000 5 0.08 + 0.04 58.98 = 4.77
Positive control . .
+ +
(CPA? 70 5 398 + 0.48 41.58 + 1.68

YMNPC: PCE with one or more micronuclei, PCE: Polychromatic erythrocyte, NCE: Normochromatic erythrocyte.

2SDW: Sterile distilled water(negative control).

9CPA: Cyclophosphamide monohydrate(positive control).
+ S.D. of three plate.
“Significantly different from negative control(p<0.05).

“Each value presents the meal
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0.43%=2 eI AEEE e
vl thedd AT F 23S 2he AP 9l
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mg/kg FT+ 56,78 + 1,02%, 1,000 mg/kg FoIT
55.31 + 1.48%, 2,000 mg/kg F&IT 58.98+4.77%,
AT 57.35 £ 2.25% B 45,58 £ 0,94%% e}
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