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Abstract

This study was designed to illuciate the effect of ginseng saponin on the growth of Bacillus cereus 425.
The bacteria was cultured in the broth medium treated with ginseng saponin.

The result is as follows :

The binding experiment was tried to see relationship between the growth stimulation and increased nutrient .
absorption. The result showed that stimulation of glucose binding especially, increased cell growth. The ginseng
saponin stimulated the cell growth showed a significant increase of acid phosphatase and alkaline phosphatase

activities.
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Fig. 1. The structural formular of saponin fractions.
Rbl : R,=glu-2-1-gly, R,=H, R;=glu-6-1-glu
Rb2 : R,=glu-2-1-glu, R;=H, R;=glu-6-1-ara
Rb3 . R;=glu-2-1-glu, R,=H, R;=glu-6-1-xyl
Rc : Ri=glu-2-1-gly, R,=H, R;=glu-6-1-ara
Rd | R;=glu-2-1-glu, R,=H, Ry=glu
Re ! Ry,=H, R;=glu-2-1-rham, R;=glu
Rf . R,=H, R,=glu-2-1-gluy, R3=H
Rgl : Ri=H, R,=glu R;=glu
Rg2 ! R,=H, R;=glu-2-1-tham, Ry;=H
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Table 1. Incubation medium for Bacillus cereus

Peptone 1 %
Yeast extract 1 %
NaCl 05 %
NaHPO, 0.04%
pH 72

ool At olo) Eshe AlokE Talshe] Abgshalch

2. AUy

1) #59] vk

TFE R 13 2ol 24 ik iAo A7
¥, 37CelA 70-80rpm®] £=2 1047} F<¢ A
vhefaldct. Saponine 0.45uM<e} membrane filter
(Millipore, USA) & AH3-31 filterA]2] ¥ F-FAH o=
z+ wjAjol]l Yr}ste] wioFstA et

2) #ATe &A

¥4 Spectrophotometer(Baush and Lomb spe-
ctronic 20)& AH£3led 520 nmollA] Wi} 7|2 HE
ok ¥ 10A772] 4A A7t HAos HA% By
U2 3E F3gch

3) AlF Axute] <& binding A= ¥4

Bacillus cereus W AF2 AA el vl saponing)
A3E 37 9849 01% S5 saponing A48
t}. Becillus cereus?] Wi} #F3F& 5000 rpmoi 4} 30
27k 44182 % ¥ 0.01 M Tris-HCI buffer(pH 7.2) 2
ANl £gsigct. S8 AEe Y buffer 10
miE 71 ¥ o]F 05m/e APl 3z 107'%
AM 107'% F=7} HEF saponing 7}Ete] &
1m/2 2Astgct. 2 ¥ 37C2) shaking water bath
o4 3087t preincubationdleich.

of 7]l C*-glucose, C"-alanine 3 C"-phosphatidy-
lethanolamine(PE) 52 Ak 71§ F t}A] 37Tl A
30%-7} incubation3}sich. wiekey-& 2000 rpmell 4 5%
Zt AR, 2 A59E S8t BAEESE &
A&t A9 232 PackardAl¢) liquid scintil-
lation counter(Model TRI-CARB 4530)8 A}&3}eq
23stdct

=%} scintillation cocktail-& toluen 10L<} 500 mi<}
ethanol E394¢) PPO 15g3 POPOP 0.15g& &#]2|#
Az, ] cocktail £ 10m/5 0.1 mie} A&EE
E¢8e dhals geEg A

HEFL saponing 7}3hA] Wgkew C* EA o
FEAL F5eg A4S e WAFs el A A
ol e WAsHe WFozy Mxq F5¥ CH
BA dFEA & AAdA



Vol. 5, No. 4 (1990)

4) 49 Y= 23

Saponino] HAgAo] vlAe FYL B7) $3y
saponin®} ¥E=& 0.1, 0.2, 03, 04, 05%7= AT
7+o. 2 1}ro], Bacillus cereus?} @43 glon o
FEAo] AZW #UYY o 4= Ao YA F
2431}, Acid R alkaline phosphotase AARAE
€ Torriani* 8] wWhol 9jstglon, AAgA e 344
AH2-¥ 7]A& p-nitrphenylphosphate 24, 7139 &
#]4H&-al p-introphenol?] ¥X8& 400 nmolAe {3
=F 2%z AL BHSE FH3NAG. o] o
A%} buffert acid phosphotaset+ 0.1 M acetate bu-
ffer(pH 5.0), alkaline phosphotaset 0.1 M glycine
buffer(pH 9.8)c]%ic}. &4 A=+ 1unitE 001 OD
¥ 3}/min/mg protein®. 2 3lgc}. Eie] ghepe
Lowry 59 w02 Aepsigict

5) AX FZF

£ AYY A dxEd AYT Alelel ttest
yyog ie)lg st

m. =t ¥ 28

1. J4M| 2| MBoj olxlE saponine] A&

Saponin©) Bacillus cereus®] 33| vl da&
TR A a9 29} ) Bacillus cereust 0.1%
saponing M7}t 10417t wiFE gl of d2Fe
ulzle] s el AdAbol of 20%A=(p<0.01) FrtEE
RNo 2 viehge} olelyt A= spaonine] THulAs}
A JPAAE FAXANHAE = 57 o) 9 A3}
Zi0gle d3)3le Aelrh

oM Ao 223 3§ PYAL aliphatic alcohol
ojv} ool HgPogs =tAjAl ARo] WA,
¥ saponin §3 & detergente] 2j2le ofr|EE
cell membrane®] permeability7} Z7}57] wjEo)efi
e} ® Goodnow 53 ©) $-& saponini} 22 deter-

214} Saponin®| Bacillus cereus®] 3%l wAe 4%

451

gentSo] AMES) Aol BLg Yo A o
2% $5 9lSL AA}slgdch™

2. Saponin X{2{oj] 2|8t ME2}e| ¥eHEA binding
k-2l

Bacillus cereus M X<l CY-glucose, C*-alanine %
C"-phosphatidylethanolamine(©] 3} PEz}x 33})o)
F5e A5 A2 E saponing] FEol wel o)z}

+o] #AH gt

E 204 R ule} o] Cl-glucose®] 7§ 107*
-1072%2] saponin FEoA+ W2 Fe| w3t <7t
371 €4€ Bdow, 107 %R A 3g e &

10°r

2

Bacterial count(cells/ml)

1

0 2 4 6 8 10
TIME (hrs)

J A 1

. 2. The bacterial growth phase of Bacillus cereus
treated with 0.2% of saponin during the culti-
vation at 37C O — O : control, ® — ® : expe-
rimental

Table 2. Effect of saponin on C“-glucose, C*-alanine, C*-phophatidyethanolamine(PE) uptake to Bacillus ce-

reus
Treatment of C4-glucose bound CX.alanine bound CY“-PE buond

saponin cpm increse(%) cpm increase(%) cpm increase(%)
control 10591 1205 908

10 %% 11101 48 779 —354 778 —143
1073% 10871 26 1080 -104 928 22
1072 10801 20 1139 —55 978 7.7
107'% 8741 —175 1230 21 1128 24.2

Cells were incubated at 37C for 30 min. Radioactivity of C-glucose was 22,701 cpm and specific acivity was 56.8
mCi/m mol, radioacitivity of C'-alanine was 26,680 cpm and specific activity was 171 mCi/m mol, radioactivity of
C“-PE was 6,708 cpm and specific activity was 56.8 mCi/m mol
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Fig. 3. Effect of saponin on acid phsphotase, alkaline
phosphatase and protease activity of Bacillus
cereus (enzyme was incubated at 37C for 30
min) O — O : protase, 0 — O : acid phopho-
tase, A — A ! alkaline phosphotase
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