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Abstract

The potential effects of ginseng saponin on the growth, aflatoxin production, and
physicochemical characteristics of Aspergilius parasiticus R-716 were investigated and
the results obtained were summarized as follows.

The pH values of culture filtrate were increased with an increase of addition amount
of saponins, the amount of mycelium was increased up to 119% by the addition of 0.01%
protopanaxatriol saponin (triol). Amount of aflatoxin was increased in proportion as
the bright yellow color of chloroform extract of culture filtrate was intensified.

There was no difference in sporulation by the addition of 0.02% saponins, however,
the sporulation was gradually decreased as the addition concentration of saponins in-
creased. Aflatoxin production was reduced to the level of 8% by the addition of crude
saponin, but production of aflatoxin B, and B, were inhibited by 56% and 8% with the
addition of 0.5% pure saponin. The production of aflatoxin B, was increased by the
addition of 0.5% triol saponin, and by the addition of 0.02% diol saponin, aflatoxin G,
production reached to the maximum and thereafter it was decreased.
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Fig. 1. Schematic diagram for extraction of saponin from ginseng.
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Table 1. The conditions of HPLC for analysis of aflatoxin

Model . Waters Associates Model 244

Column . w-Bondapak C*® (3.9mm x 30cm)
Solvent system : Water/Methanol/Acetonitrile = 55/25/20
Flow rate : 1.5ml/min.

Detector : UV 365nm. 0.1-0.005 Aufs*

Chart speed : 0.5cm/min.

*Absorbance unit full scale
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pH OF MEDIUM SAPONIN

2.0 L s 1 1 \ )
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CONTENTS (%)
Fig. 2. Changes in pH of medium caused of Asp. parasiticus R-716 during the growth period of

8 days at 28°C when the medium contained different concentration ot ginseng saponin
A— A crude sapomn A A purified saponin, O-O: protopanaxatriol saponin, ©-@:
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Table 2. Change of mycelial dry weight for different concentration of ginseng saponin by Asp. parasiticus R-716

Concentration Mpycelial dry weight (g/25ml of medium)

(%) CS PS PPT PPD
0 0.987 0.987 0.987 0.987
0.005 (.989 1.011 1.062 1.027
0.01 0.992 0.983 1.184 0.997
0.02 0,926 0.961 1.031 0.962
0.05 (.880 0.872 0.913 0.901
0.2 0.967 0.821 0.893 0.861
0.5 0.732 0.804 0.885 0.824
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Table 3. Color change of CHCI, extract by different concentration of saponin
Concentration Color of CHCI, extract
(%) CS PS PPT PPD
0 + + + +
0.605 + 44+ P +
0.01 + + + 4+ o+
0.02 + + + +
0.05 ++ . . .
0.2 + + + + + +
0.5 ++ 4 + + + + + +

+ : yellow, ++ :
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pale yellow, + + + :
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reddish yellow
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dark yellow.
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Table 4. Sporulation of Asp. parasiticus R-716 by different concentration of ginseng saponins

Concentration Sporulation

(%) CcS PS PPT PPD
0 + 4+ + o+ o+ + 4+ + + 4+ +
0.005 + 4+ + + 4+ + + 4+ o+ + 4+ +
0.01 + 4+ + + 4+ + ++ + ++ 4+
0.02 ++ + + + ++ + ++ 4+
0.05 + + + + 4+ 4+
0.2 - ¥+ ++ +
0.5 - - 4 _

5. Aflatoxine] 4]

CS& 7 yxwa #Hrhgh w2 WA aflatoxin A A ek ZAbsl & 23} Table 5
o} 7ro] W F:Fofl 4 aflatoxin Biol 762u4g/26mig 73 weltew G,7b 75ug/25ml 2 7}
4 dojrt. Aflatoxin By 2 s 7o wlsle] M7 w27 Z7F & 7% gaste 3 ¥
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Table 5. Effect of crude saponin on aflatoxin production of Asp. parasiticus R-716

Concentration Aflatoxin {(ug/25ml) Aflatoxin/mycelium

(%) B, B, G, G, total (pg/g)
0 762 123 392 75 1352 1369
0.005 686 109 421 134 1350 1365
0.01 543 203 356 55 1157 1166
0.02 489 127 296 41 953 1029
0.05 263 49 88 21 421 434
0.2 133 61 24 14 232 247
0.5 63 9 29 7 108 127

Table 6. Effect of purified saponin on aflatoxin production of Asp. parasiticus R-716

Concentration Atlatoxin (ug/25mb) Aflatoxin/mycelium

(%) B, B, G, G, total (png/g)
0 762 123 392 75 1352 1369
0.005 707 67 h21 51 1346 1331
0.01 676 115 487 34 1312 1334
0.02 527 194 392 32 1145 1191
0.05 403 69 271 69 812 931
0.2 326 163 189 25 703 856
0.5 336 113 197 36 682 848
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Table 7. Effect of protopanaxatriol on aflatoxin production of Asp. parasiticus R-716

Concentration Aflatoxin (ug/25ml) Aflatoxin/mycelium

(%) B, B, G, G, total (ng/g)
0 762 123 392 75 1352 1369
0.005 668 178 506 45 1397 1315
0.01 727 99 521 11 1385 1169
0.02 703 106 497 42 1353 1312
0.05 543 87 382 92 1107 1212
0.2 509 115 292 49 968 1083
0.5 427 183 211 33 845 965

aflatoxin B,& thx-tell wlsloe] ebz7ba zh sl A 3E Wod (.5% FH7Fol A 427pg/25ml
2 44.0%7F AaE e Bee Ao wiske] 0.005% 3 7hell 4 178pg/25ml2 144,
%7y F7bstddvizt 0.01% 2 0.05%°l A= 27 19.5%, 29.3%7} FHasted o 0.5%
A7brel = 183pg/25ml 5 148.8%9 714 w2 WA FS Rodreh aflatoxin G2
0.005% 2 0.01% A7l 4] 506pg/25ml W 521pg/25ml 2 Z7}slch7} (.5% & 7F ol
iz 211pg/25ml & 46.2%7) vk Genr d &l risted 0.05% 71l A 92ug/
2vml2 Z7psietr) 0.01% A 7b ol 4= 11pg/25mlal 85.3% & vy =2 &8 v}
el olch. &l @ total aflatoxinal ek w) = TFell BIEe] 0.005% 2 0.01 % 7}l
MoeFzkel FvhEAE Reolthvt 0.5% H 7ol A= 845ug/25ml 2 37.5% 7} A s dd et
wAlgw total aflatoxin A 2 o 2ol Wldte] Hybg ol ube} of7by 3hAsic}rl0.5%

M 7ol M 965ug/25ml 2 29.5% 7} A E glvh o) = ¥ | 25mle) &} A8 A 9 total aflatox-
n R} gAlgy A FE total aflatoxine] F7te] #4488 eldgdcl. PPDS 74 %
W2 2 7)gk u] =)o 4] A A% aflatoxine] 82 Table 83 zc}h.

Table 8. Effact of protopanaxadiol on aflatoxin production of Asp. parasiticus R-716

Concentration Aflatoxin (ug/25ml) Aflatoxin/mycelium
(%) B, B, 3 G, total (ug/g)
0 762 123 392 75 1352 1369
0.005 752 104 496 24 1376 1339
0.01 806 87 472 40 1415 1419
0.02 743 91 517 41 1392 1446
0.05 627 127 392 184 1330 1476
0.2 562 178 307 147 1194 1386

0.5 473 188 344 22 1027 1246
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