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ABSTRACT: The effect of ginseng saponin on aflatoxin(AF) production by Aspergillus parasiticus
NRRL2999 and the mutagenicity of produced aflatoxin. The production of aflatoxin were decreased by
the addition of ginseng saponin and the most effective concentration was 0.05%. The ratio of aflatoxin
B, and aflatoxin G, were not changed by the addition of ginseng saponin. For the mutagenicity test,
Ames method were adopted. Mutagenicity of mycelial aflatoxin was decreased by the addition of gin-
seng saponin on TA98, but not changed on TA100. Mutagenicity of excreted aflatoxin to broth was
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slightly increased by the saponin on TA98, but decreased on TA100.
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Aflatoxin (AF)2  Aspergillus  flavusst =
folg ol sl 22k AR AAE = My-
cotoxin 59 shteltd(Aust 1974), 1960
] A=l A oF 109k whefe] Aulzrl gha] 7l
Z2Ea5E turkey X-disease Aol WAL E
ol ol Aol AHEF AbgFol Asp. flavus7t
S Elo] o] Farolr}p FushE Hde o8 Zleo
2 oulE ek, vl A7l mlEo AR foe

ZEgnted Aol WSl o] AE o34 AlE

7ol F3p el 2oy

=N
Oy

ik 2 Uigel

g

eta Al AF7F H-go2 okefzAl =gl
(Halver, 1969),

AF& Abgholr} EEo] AIAHT 744 nlgko] A
ol F4slols 2t5 b8 ol 4 glow 714
akgolal, Folwe]l FubEA, b F4g #E3)
= BAR wEEEd AF shedl 28 sk
B w2l slelld ekl WEle By, B,

143

Gy, GysEol7 2.9l M,, M,, Bsa, Gza, parasiti-
col, aflatoxicol#t GM, E°| 4z &a)gct(Pa-
tterson, 1977;.
535 AFB2 #2717 odejdl delgdZE 7}
A akekAo] 7hgk SAEAR vl (Heath-
1979) L ABA 7he
microsomal enzyme system 728 mixed func-
tion oxidaseo| <3l wHAERAEo] A=}l Y
"L(RNA DNA)"M— Tkl A Hrth AAdE

=
ol

h=]

Q

cote %, i 12

Z] 3

= L=
5 AL B84 =y Fd
tﬁ"]—aa‘ °a1—‘i717] wjfolata  Feh(Singer &,
1983),
gk o4k Aok F felof A At B
A7t gleng o fEAR] el B H) o

F7} A 8z=le] ko v} (Shibata &, 1963, Sanda
%, 1974 ;. Shibata, 1966 Shibata 1974) <lAb
o FadHo]l AF 4ol v|aw o gl oA



144  Baik, Gu and Jun

= 97T AESed AFY Sdue] i
& 214k saponin®] ol F8] mln|gk Alglo]
o}, whebd] B A= Asp, parasiticus?) AR A
Az Y4E AF9 gedwel fuwsol

saponine| ojwldk &g o] xE=r1E =alelgic

AL
=1

HE oy

ABTF

+ Aol AF A4S YA AL Rz
u]= USDA Northern Regional Research Labo-
ratoryoll 4 S48 Asp. parasiticus NRRL 2999
= AHEden AF9 Edido] fuks Ay e o
M= Salmonella typhimurium 1LT-22]  his.
tidine auxotrophg! TA 98, TA 1008 A3l
o[+ B.N, AmesZ ¥ A3 d-e 7o|c},

ALEHix]|

ATAAel 7 o 2a® 2% vyeast
extract, 159% sucrose ® Yeast Extract
Sucrose(YESy ] & AF9] 442 9is)4] AL&s!
S (Davis 5, 1966) AFe] &oiwo] s A
E ol &+ Vogel-Bonner medium-& AF-& 8l o}
(Ames &, 1983),

S9 mixture solution2] =xi|

AR E<ido] fuby Axo] ARgE S9
mixture solution®] A= Ames 5 (1983)9] ut
sloll wjgt

QAUMME

Q14 saponing &HolAbed el F ol Bl
of ARl et 2 5= 959 o] Akelr},

EX| et xH|

4CoAA Bxioln] Asp. parasiticusE Potato
Dextrose Agar(PDA) slantel] 1¥Ze] #£3)o]
28Tl 7959t 23] Alfuiokst & 2} &Helol
Azl o]&3ldet, Za} detole glantol] W4
10miE Y wige]lz ZalE ne & 479
cheese clotholl of#}sled =4~ 100miE 7}l
4319t A= Haemacytometer® A4
Bhed of 3X10° conidia/ m/ | %& 23 s}qic},

BiX| U7 % HE

20m/e] YESHIAE 100m/ Al7Hlaske] W1
el wbel =Hsiglond, 94k saponing $9

i

o

KOR. JOUR. MICROBIOL

+ 243} 37 98 membrane filterdt & uix|
ol A7hsted ARg-shodrt. YES#Hz] 20mio] 3x
10% conidia/ mie] ZAFEErN 1, 0miS #Es}od
28CollA 9947 A=A wiokstglr,
HE3E

TAE AAS L b wokele] pHE Perkin-El-
mer Metrionlll pH meter (Coleman) & =335}
cf,

Ux FHZ =H

wjokg. A5 AFEA]7)7) s 121Cel4) 302
etk 7isk S EEeierd 80°C dry ovenollAl
8417k &b AxAA vle] FAE wolE filter
paper (Toyo, No,2, TOYO ROSHI CO.,
LTD)2 A2t shokl s Sejsioic), Falol =k
S8 wjoklls AAsH] 98 ddm 33 A
g % 80°C, dry ovenellA 8271 Fol Az=A)#
TARE F454

AF £ % &

AF &% =& Marth 5(1971)¢] ubdol] u}
geh, Vialel &5 AFS A8k CHCLE &
4174 A 0,25mme silica gel(Merk 60G,
MERCK)% 4138l 20x20cme] -2}kl spotting
gtod A | LoiE toluene ! acetic acid: 909%
formic acid(60:30: 10, v/ v/ v)& A23H3le
o Aol o8l A g & UV (ATTO-=ke A
AE7), Atto#kEit) sloll4 AF ZFEE3] 9
at, Eelatgleh, TLCoA #e)3 AFS Dual
Wavelength TLC Scanner (Shimadzu €S-930)
E olg3td AHapsioic),

AF2] Eto| RS Mg

FEH At viokene] AFS Eoddlo] bk
ol 7t & AFB,/ S 7|F22 3o platewd 0,1
pvge A7ME 4 UEE DMSO (dimethylsulfox-
ide)oll 8]4sle] 2 Aol Alg3loic),

2 Age Ames?) Salmenella/ microsome
test® ol-§-dtdemd Akl HAAL Ames 59
el oel elict (Ames 5, 1983),

e

©

>

o 4

o o Dy

At saponin® SEZHE HIIME uie| S4Aln}

— 3
A|E pH



Vol. 26, 1988

16
5 8 0 3 o .
16} 15 %
44
o
T 12k
=
.50
L5
3
208}
3
0.4

0 0.05 0.1 0.5 1.0
Concentration of Saponin (%)

Fig. 1. Growth and final pH by Aspergillus parasiticus in
YES medium containing various levels of sapo-
nin(%) after 9 days at 28°C
(C: pH, #l: Dry weight)

Fig, Toll vjehd AF AAdeke] 7ha g
o Ras 9Uzk 28ColA wiokdted (HE,
1986) AF “§4dell gl saponin 7} &2 x4}
shedet, w22 A74E saponinel] o84 7=
H3lrb glglont Soldoz 0, 05%9
saponine] A7}E 7ol = ‘H}—:T"Oﬂ ]EH ok
15% A= zhasioic), zele pHE HLo
A 2 H3ke o) gl

24t saponin® SZHR ufLHol] HIIHES of
ZHHe| AF A

H7Hd saponin®] FE7} ES4E AU AF
of AAeke diziel wlel 27t 309, 25%,
80%, 85%7} Zrasled e 0,059 saponinOI &)

AA#,

FaEe &2

7458 73§42 0.19% saponin A 7bg #$-wc} =
o B Aas 4 471 A (Fig 2).

=

a2l3 AF Sd2 QAdulgs ¥el AFB, o
AF G2 dlz2732 Wato] 5 yo)x] 9ok

214 saponin® STHE ulboHo| M7 uf
Bi2toHollA 2] AF AA

Fig, 3ell412} 2to] thz7oll vlsi4] saponin
7hAl 27 13%, 27%, 859%, 90%7F Aasigle
5 AFB# AFG,9 ulgx= Ty nohs
Biof AAugo] ob7b A viebylc

ol e AMNE Bz AF Al

el ]l4t

Effect of ginseng saponin on afiatoxin mutagenicity 145

1000

o o]
(] [
< o

'
[amd
(=]

Aflatoxin (ug/20m/ of medium)

200

1,

0.05
Concentratin of Sapomn (%)

Fig. 2. Afiatoxin production in Mycelium by Aspergiilus
parasiticus in YES medium containing various
levels of saponin (%) after @ days at 28°C
(T3 AFG; mm; AFB,
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g. 3. Aflatoxin production in broth by Aspergillus para-
stticus in YES medium containing various levels
of saponin (%) after 9 days at 28°C
(3; AFG,, BB ; AFB,)
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Table 1. Effect of saponin on the mutagenic activity of
mycelium aflatoxin in Salmonella tvphimuyium

L-2 TA98
Saponin Revertants per plate

Conc. (ug) A B C D E
0 449 489 610 519 479

50 519 606 683 547 971
100 389 442 358 512 380
500 343 397 346 376 295
1000 183 302 338 211 210
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Table 3. Effect of saponin on the mutagenic activity of
broth aflatoxin in  Salmonella typhimurium

LT-2 TA98
Saponin Revertants per plate

Conc.(pg) A B C D E
0 556 544 556 582 597
50 652 608 591 845 634
100 611 644 631 677 794
500 654 707 662 906 795
1000 654 655 604 798 610

Aflatoxin extracted in YES medium containing various
levels of saponin: 0%(A), 0.05%(B), 0.1%(C), 0.5%(D),
1.0%(E).

Table 2. Effect of saponin on the mutagenic activity of
mycelium afiatoxin in Salmonella typhimurium

Aflatoxin extracted in YES medium containing various
levels of saponin: 0%(A), 0.05%(B), 0.1%(C), 0.5%(D),
1.0%(E).

Table 4. Effect of saponin on the mutagenic activity of
broth aflatoxin in Selmonella typhimurium

LT-2 TA100 LT-2 TA100

Saponin Revertants per plate Saponin Revertants per plate
Conc.(#g) A B C D E Conc.(ug) A B C D E
0 275 312 370 303 257 0 735 799 805 978 892
50 250 255 250 235 221 50 823 775 762 754 862
100 276 402 229 316 292 100 749 742 696 790 781
500 250 340 284 371 314 500 731 777 623 749 752
1000 308 319 318 293 258 1000 686 792 677 773 565

Aflatoxin extracted in YES medium containing various
levels of saponin: 0%(A), 0.05%(B), 0.1%(C), 0.5%(D),
1.0%(E).
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