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Abstract

The study carried out for the purpose to finding effects of the saponin that extracted
from red ginseng on the growth of, aflatoxing production by, and protein patterns of Asper-
gillus lovus NRRL 3357, A flaves with 10° conidia were grown at 30C for 7 days on the
enriched medium.

Mycelial growth and pH changes of medium which cultured the mold, were similar to
the pH of the control group. However, aflatoxin which produced by the mold were jess
than that of the control in all concentrations of the saponin, To be more specfic, 0.3% of
the saponin inhibited production of aflatoxin By and G to the extent of 316 and 21% of
the control. The protein peaks of A flaews at the fourth day of the culture were shown
high intensity near the level of 14,300 daltons. However, the mold which cultured in the
medium contaming the saponin showed low intensity of protein than that of the contro
group on all molecular weight.
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Afstexin My B=0H

Allstoxin L

Fig. 1 Structures of aflatoxin B, G, and M.

Table L Chemical and physical property of 3 aflatoxins selected

Aftatoxin -~ Molecular  Maolecular  Melting UY absorption Fluorescence
formular weight point {362~363nm} under UV
AFRB, LT 8 212 268250 21800 Blue
AFGy CoHuO: 323 244 — 246 16,100 Green
AFM, CoHu0: 28 209 19,000 Blue
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Table 2. Composition of the enriched medium(per liter)

Glucose 609 Fe.(30,), - GHLO 10ng
(NH.).50, 4g CuS0, - 5SHO (0.3mg
KH.PO, 109 MnS0, « HOD (.11mg
MgS0, - THL 29 ZnSe, * TH:O 17 Gig
{NaB.)s - 1.0 0.7o32% of yeast extract

{NH.):

0, » 4H:0 0.5mpH was adjusted to 55 with IN NaOH
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Conidia<™c plate count method{pouring) 8 o &-&5ch. 1250é2| Erlenmeyer flaske] 28
2] broth®} §% saponin Imf 223 10F conidia”} ZEF 0.1% Tween 80 suspension®
ImEgol 28T o] FEATA TUh NN

RED GINSENG
extd, with BxE E(OH
a BOTC for Jhes X 2
..
extd, with EzD
ETHER LAYER AQUEOUS LAYER
eatd with n-BuH
gatrd. with Hs0
BUTAMNOL LAYER AOUEQUS LAYER
washed with HzD
BLITANOL LAYER ACUEDUS LAYER

evapd. in vacusum at 50T

CAUDE SAPONIY

Fig. 2 Flow sheet for extraction and separation of erude zaponin from red ginseng.
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g2 pHE pH meter{Model 10, Corning Scientific Instruments, Corning, New York) &
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mycelia® 2—3% 48k & «%=F Bochner funnelef #2]siai B0 A 2447 kg
£)713 desiceatorsl 24417 HoSstel $ebg MEsc] BERAZE EESHAC

MYCELIA & L1IQUID MEDIUM

filtd. with Whatman No. 1
through modified Bochner [unnel

| 1
LIQUID LAYER MYCELIA B FILTER FAPER

washed with Water
dried at 45C for 48hrs

collected in desiccator

DRY MASS

Fig. 3 Procedure for preparation of mycelial dry weight.
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CULTURE MEDILIM

fid. through modified Bachner
funsel washed with water & chiorfoem

LIUID LAYER
shaked for § min
calltd, in roand boltos Mosk
reped 2 Eimes
WATER PHASE CHLORADFOAM PHASE
evapd. in vacusm
DAY A
digsalved in methanal
Iramedfed in wolunetric [Bask

PREFARATION

AFT. determin. w/HPLC
Flucrescenee detprtnrd &l 440
':I:lilrl'ﬂ:l : I-L'E'Idn# ":Il

Elut. solveni ; acetenitrile/wnter{35+65, wiv

Water Assn Millord. A

Fig. 4 Procedure for preparation of aflatoxin extraction and alatoxin determination.
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Maximum aflatoxin accumulation{mg}
Maximum growth the mold(g )

e 487 Afmioxin Gy

i 211 Afatoxin B

o

JUN. 15, 1985 15 - 23 ¢ 35 CHART 200 CM/MIN
RUN #13 CALC #0
COLLTMMN SOLVENT OFE 10 6

EXTERNAL STANDARD QUANTITATION

FEAK & AMOUNT ET EXF RT AREA RF
455000 il 4730 L OLOGCO0ED
71310 L] 7121 L OCHOOED
117.E8500 157 117785 F DUNNHAOGED
134, 263K 154 M3 F CUNHIOOED
3341276 i3 e L OLH0SIED
TOF, 250M 511 el L (LDOCI0ED

TOTAL  LROSLE0M

Fig. 5 HPLC chromategram and external standard for aflatoxin B, and G

- A9 =



DRY MASE OF A, fasus

f0ees M Tris™HCL bubfer(pH 68, 5 Wiv)
omitgned 2% S5 10% sucrose

5% 3.mercapioetbanal

groand in martar dish centrsid. 500 rpm for Beyin.
fild. with Whatmas Mo, 1

SOLM. FILTED.

added brossophenol blue

bodl im water baih for 442 o

SAMPLE

MOLECULAR WEIGHT MARKER(SIGMAD
Lysogyms 14,300 dzlion
fi-lactoglobufin 1840 dalicn
Treypainegen 2N glahan
Eg albumin 4540KF daling
Bovizie gfbumin  S8000 callun

Van | Vertical slstis] apparaius{LKR)
Discosinwous baffer systersLacmmli methodl 1900
10% SDSfpolyscrstamide gel, 100V 3h ot 40
Sizined with Coomessie Brilliant Bhue R250{Sigma)
DenspmeteriDMU-33c. Tryn} density mange 20, 570om

Fig. 6 Procedure and method for electrophoresis.
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Afleruse] BE S BhEd IREIEE Fig 62 Mol ule} 2% SDS, 108 sucrose, 5%
2-mercaptocthand £ S8 0.0625M Tris/Hel buller{pH68) & 59 (w/v) 92 F2=1 28
o] A& 2500mpma R 55 F H4EE AU 2 EBHS Whatman No. 191#&2]2 oy
0.002% bromophenol blue® M09k » 0h3 HeEolA] 00254t TbehE AlRR ApSesich

Malecular weight marker=4 lyeozyme;14,300 dalton, f-lacto globuling18.400 dalton, tey-
peinogen: 24,000 dalton, albumin egg:45.000 dalton. albumin bovine;88,000 dalton(Sigma B
& ol d3elen olEg Hble Hkah o] Ao RS

Tk kitis vertical slab gel apparatus (model 2001 LKB, Sweden)® ~M8tgesy
Lacmmli{1970) i 2]8l=] discontinuous buffer system& 1883 gel® SDS/polyac-
rylamide ARESFRICH

R RENE 100V(power supply;model 2003, LKB)E 34| ThE4k 4T ol 4 Tl gl dl
sidal L coomassie bolliant bluetR250, Sigma) 2 3L,

53l geld densitometer{DMU-33C Toyo;Japan)ei* density range 1.5, 3% 570nm 2
scanning 53 o
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2o,

HF saponin feluieel HREHL HEReD dddes o5 Byl Azfan @F
saponin 0.3% EEMRHES1A FEEre] SE) =g,
Affaves®] HE 188 Hka pHE Fig 8% oo Y¥izes ## 4949 pHe &
Ak o] 23, ojo] 5UA FE|= hA] depdlal e o B9 AEE Ho)u) BEEERCE
A vreldch, i Bahk® Marths] BFEA WERY (13 seponin 036% EMEEE
SRR FHOARD pHY @4k Mo fiYY FoHe el deold Jehim glglch
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2. Aflatoxin®| S

AflatoxinEBIED 2 Afowus7t S35 439 afatoxin@t® FHE F7HET ELe]
=uelid S50 diyd 8 4 25

¥4 Fig 9 ¥ Table 304} 22 aflatoxin B.8] %#{l& T3 saponin 0.32) i
o e FHEE(L00% ) Lo 30.16% The] £FEHHT, 0.1%, (05% M T 5806%, 7292 B
Lo @A fige =M ER AEde] aflatoxin B, g IMET 88 & =g

.
Lz

MYCELIAL DRY WEITHT(G)
g
T

L= - 1 i [ I
1 1 5

IMCLIBATION PERIODIDAY)
Fig. 7 Mycelial dry weight{g/30 ml of medium} of A flaens NRRL 3357 growm at 30C
when the medium contained various concentration of red ginseng saponin and was
inocutated with 10° conidia. The concentrations of the sapenin are 0.3%(X—X), 0.1

“{o—-o), 005%(A—A), and contral{ 0 — 0 ).
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pH of MEDIM

i - 1 I L |
1 1 ]
INCUBATION PERIDD{DAY)

[ 5 &

Fig. 8 Changes in pH of the medium caused by growth of A flavws at 30T . Symbols are
the same as in the Fig 7.

Fig. 10 % Table 3514 aflatoxin G, i (03 Bt} $Eeo ve 03% Mol

M 712%, 2R 01%, 0.05% HEMIEEAM aflatoxin SES A MMl ez
L),

3. Aflatoxin SRR

Aflatoxin‘EREE = Biffe) BTYET EiEd #4147 2252 Brown® Viss modelsl 2l
o] FEAREWECl oiP B aflatoxin® A A8 WESle] O JEEE Table 48 po) 22
{L¥ saponin FEINENE7) FEd 2490 aflatoxin EEREN] FEI o] HA] 28 i
saponin 03% BIEHE aflatoxin Byo] HHHEI—;- H£¢] 31.75%, aflatoxin G,o] HEET
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5 % Awel 212% 24 MRS Jehulglon), f% saponin 01%, 0.05% = BINIEL
the W& aflatoxin By=] 60.03%, 78.20% , aflatoxin Gy®] 6.0%, 18.78% & aflatoxtin G2 72

A E 2] estck

4, E CEEE oE

A. flavusol MR SO H HEE 0| W37 HE EER =R Sdo] JpHE BAH 4UNy
mAfe] el MERGE d4ANE d9e Fig 117 @ik

m i '-F'.--q-n"-\..
f Y

Loo -

_ 304 |-

a

=

o]

=z M0

=

E

g 100

INCUBATION PERIOD(DAY)
Fig. 9 Aflatoxin By{pg/30m] of medium) accumulated by 4. fMasus at 30C when the me-
dium contained various concentrations or red ginseng saponin and was inoculated

with 1 conidin Symbols are the same as in the Fig. 7

L% saponin®] FEW 24l ey guitie 2 Hll Jehtbe peak T & Eabak oles000
dalton 2H0,000dalton=| $levt, #ago] <F24,000dalton] 8t 2] T A we) G44E o
T BEY, cl3e £33e] € S EEc v2E Aiag A% sl 2y Sao] of
EHe e TR ¢ + Sk 223 I8 saponin ENIEHC A BES B saponin
FEnFEs 1P £l 9 £ 14,000-66,000daltons M 2 intensity?F W22
Nt WA veigen o g of §29| gy Ao HHE Y THo] W T2 Hed
HeE "oy
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AFLATONIN B(wa)

0=

W=

i 3 3 4 ]
INCUBATION PERIODI] DAY

Fig. 10 Aflatoxin G.(9 /300 of medium) accumulated by A fewws at 30T, Symbols are
the same as in Fig 7.
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Tabie 3 Growih, pH and aflatexin production by A. flavas NRRL 3357 at 30T for 7 day
in a mediym containing red ginseng saponin

Treament Dry weight* pH of medium®  Afllatoxin(g /30m¢ of medium)®

(@ /30me) B, e
Contral  1.12(4)* 2.8104) 4949 (4) 52.TR(4)
Saponin® 1.07(4) 3.08(5) 149.28(5) a.76(5)
Saponin®* 1.10{4) 2.97(4) 291.78(4) a11(4)
Saponin***1.11{4) 2.56(4) 356.33(4) 9.12(4)

a . Maximum mycelial dry weight during prowth of the mald.
b ¢ Minimum pH of the medium.
e . Maximum aflatoxin accumulated.
d ! The numbers in parentheses indicate the day of incubation for max. mycalial dry wei-
ght, min. pH of the medium or max. affatoxin accumulated.
*  03% of saponin contined in the medium,
** 0.1% of saponin contained
% 005% of saponin contained.

Tahle 4 Ability for aflatosin production by A farwe NRREL 3357 in the medium contai-
ning red ginseng saponin

Treatment Index for maximum aflatoxin production

By % of controf & % of control
Control 441,675 100.00 47.121 100.00
Saponin® 139.51 Al5s7 3513 212
Saponin®® 26525 G003 2827 6.0
Saponin™** 345.947 TH.29 H.A5 18.78

*  imelicates 3R of saponin contained in the medium,
**  indicates u-:lﬁ of saponin.
** indicates 00G% of saponin.
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Mw, K. dalon
- i i3 45 2 18

£ = came -

| 1_1
& 45 24 184 143

Fig. 11. The protein patterns of A. flavus grown at 30°C when the medium contained va-
tious concentrations of red ginseng saponin, Concentrations are 0.3% (C), 0.05%
[d), control(b), and marker(a).

- 57



V. # &

A flavus NRRL 33572 BH# REHET aflatoxin £H HH2) GHFE Yoiste] I
saponin® HE ISHuol A o et M R afatoxinEERENS AL

AflatoxinF #L HPLCE o] 8391 EERETL R Miritel sisia] Hajstqld
¥L% saponin #EMUSMEC]A) ERERTE WERS & Ae)7t gldia i 4ol SdERE
veldiglcl, Afatoxin EEREDE MW saponin EniSHol 4 afatoxin B3 Go] zHzh fi
FEel 316%, 212% 2 FEs Jehich

EREET ¥ BREEs o9 Ees pH Bke Mg EE Ao Helu HBERuchE
w A JeEldch THENEE Laemmlizz{1970) o] 2#fa] SDS/polyacrylamide gel& o]8-8%]
o0 (T8 saponin SRS B BT E M9 intensityr FHERED WA o
2501

A flapus RIS A2 ¢23 B2 EaAFE AP GUF e H490) wsid oM OE
saponm-2 in vitro WA gfatecin B, 9 G2 £EE SR OEHYE o 5 Udck

2 # X K

1. Goldblan, L. A, Aflatoxin, Academic Press, 472, {1969)

2. Loosemore, B. M. and Harding. J. D. ], A toxic factor in Brazilian groundnut causing
liver damage in pigs. Vet. Record, 73 © 1362— 1364(1961)

3. Loosemore, R. M. and Markson, L. M., Poisoning of cattle by Brazilian groundnut meal,
Vet, Record, 73 0 B13—814(1961}

4. Alicroft, R, Carnaghan, R B. A, Sargeant, K, and 0" Kelly, I A, A toxic factor in Bra-
zilian groundnut meal Vet Record, 73 © §18—429{1961)

5. Patterson, D. S. P., Structure, metabolism, and toxicity of aflatoxin. p158— 186(1960)

6. Council for agricultural science and technology, aflatoxin and other mycotoxin @ an ag-
ricultural perspective. Report 80 56, (1979)

7. Diener, UL L., Peanuts-culture and uses, Am. Peanut Res. Educ. Assoc. (1973)

8. Cysewski, 5. ], Pier, A, C, Engstrom, G. W. Richard, J. L. Keyl, A. C, and Boath, A
N. Aflatoxin effect on livestock. J. Am. Oil Soc. 48 : 599—604(1971)

9. Van Rensburg S. ], Van Der Watt, J. J. Purchase, L. F. H., Coutin, L. and Markham,
R., Primary cancer rate and aflatoxin intake in a high cancer area. S. Afr, Med, . 48 ;
2058 a—d (1974)

- 58 =



10. Rodricks, ). V., Hesseltin, C. W, and Mehiman, M. A, Mycotoxin in human and animal

health., Pathotox publ. Inc. {1977}

11, Wyllie, T. I and Morehouse, L. G, Mycotoxin fungi, mycotoxin, mycotoxicoses, Bol

3202, Marcel Dekker Inc. (1978)

12, Purchase, I F. H., Mycotoxing in human health. Macmillian Press Lid. (1971)

13,
14,

15.

16.

1T,

Bae, H. W_, Korean Ginseng. Kor. Ginseing Res. Ins. 303, (1978)

Hozean Pharmacopecial Convention, Korean Pharmacopeia,

Korean Pharmacopecial Convention Inc. (1980)

Bahk, . R & Marth, E. I1, Growth and synthesis of aflatoxin by A. paresiticus in the
presence of gingeng products. J. Food Protec 46 : (3) 210—215(1983)

Scott, P. M., and Kennedy, B. P. C., The analysis of spice and herbs for aflatoxins. Can.
Inst. Food Sci Technol. J, 8 © 124 — 125(1975)

Shibata, S, New npatural products znd plant drugs with pharmacological, biological or
therapeutical activity, Wagner, H, Woll, P., Springer-Verlag, 177 - 196g1977)

18. Chod, J. H., Jang, J. G, Park, K. D, Park, M. H, and Oh, 5. K, High performance liguid

18

21.

chromatographic determination of free sugars in gingeng and its products. Kor. J. Food,
Sei. Technol. 13 : (2) (1981}

Sharma, A. Bahere, A. ., Padwal-Desai, 5. r. and Nad karrini, G. B., Influence of ino-
enlum size of A parasilicus spores on aflatoxin production, Appl. Environ. Microbiol.
40 | 989—993(1980)

. Bennett, J. W, Dunn, J. ], and Geoldman, C. L, Influence of white light on production

of aftatoxin and anthraquinons in A porasiticus. Apl. Environ, Microbil. 44 - 488491
(1981)

Yousel, A, E. and Marth, E. H, Growth and synthsis of aflatoxin by A parasiticns in
the presence of sorbic acid. ]. Food Prot. 44 © 736—742(1980)

Stubblefield, R. ., and Shotwell, O, L., Reverse phase analytical and preparative high
pressure liquid chromatography of aflatoxin. J. A. 0. A. C. 65 784—700{1977}

. Yousel, A, E, and Marth, E. H., Kinetics of aflatoxin biosynthesis by A. parasitics in

the presence of Napalmitol-L-lysyl-L-lysine-ethyl ester dihydrochloride or dichloroves.
Biotechnol. Bioeng. 25 @ 671—685(1963)

. Laemmii, U. K., Cleavage of structural proteins during the assembly of the of bacterio-

phage T4. Nature 277 : 680—685 (1970}

- 58 -



