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Abstract

The effect of ginseng saponin on the activities of isocitrate lyase, malate synthase,
succinate dehydrogenase, malate dehydrogenase and lipase have been investigated at
the early phase of germinating soy-bean sprout and found that all the above enzymes
were stimulated when the bean was rinsed for 24 hours with 10-*% saponin solution.

The length of the saponin treated group was not longer than that of control group
but the weight of the former was heavier (15%) than the latter. Total sugar content
of test group was always much higher than that of control.

From the above results, it was concluded that ginseng saponin might stimulate several
enzymes of Soybean sprout during germination resulting in rapid growth of the Soy-
bean sprout.
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F) 29 10089 chloroform 500mle 7}sl3r 147 £
40CeA 719 FEF3o AAL A= AAHE 33 HFoldtd F2 7Zi& AE3
t}, o] ¥wte] 500mle methanol & 7181 60°CollA 71 &8s =22 33 E]%O]

T g dFR s Fol 40CeHA st w5 § 54 Axde 7 £2 methanol3
& g9}, o] E=2EL 20%2 methanol g 14mle] Ho FA Fx %—ZMI
amberlite  XAD-2 1002-% 150mle] Eo F4HAA WA 2.5cme] el FAAZ)
columnel| F9l3t3x #4& 20ml/mine2 ste] FHAA A4 AHEDE FHAL ob&
F5 Fsted £ i oo o] oA diAx] Holve] BEES AAsIA,
£ AAY F 99% 2l methanol & F9l3ted #% & 10ml/min® 2 st F2] B
H AxdE 4247 o] f2ld g vlojaR &elelm o Fujy TLCHE
ol &3l AlE e #Hasgon oA &7z 2¥" methanol 500mlei i}, o)
$2d g ol 40CAM A 5T F £4 Axdld 1.689 9o Axd F3H &
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T2 AAAN AR} AASE DS 76l & F 3AL AR B FolFE 2
g A stk o] BE AL 25C, ghad M Al

s 5 50 seedling® 150mle] & 7}slx AM-8 homogenizer(Nissei Co. Ltd) & o]
£3le] FAFY F o] FHPAE Yo AE3Ao

3. Lipase(EC.3, |, I, 3)2 &4 &X

Lipase®] #4& 2 g9 ¥4 & lab line sonicator & a}-£3ked 100mle] Fof B4b
A17 2 (2% soybean oil suspension) & 7] A 2 g8t thg 3 o) H gl

15mle) Hb2 ol (&AM (HZ¥E):50mM ammonium chloride buffer(pH 8), 0.2%
soybean oil, 2.5mle] &AY)L 37CoN4 1A FE5WHA WA F F4 1%
phenolphthalein ethanol %<4 (.1ml& 7}st3 0.02N KOH=2 st QA5 2urat-e
Hekste] lipase ol BA& 533t

4. 1socitrate lyase(EC. 4, 1, 3, 1)o g =X

Isocitrate lyase®] &4 232 Rochef!4e] uh]g o] &3¢},

249 0.05mle) 3mM MgCL2} 1mM 2-mercaptoethanol& £%3 50mM Tris
-HCI buffer(pH 7.6) 0.85ml& 7}a}3 30°Cell4 3# 7t preincubationgt ¥ (.2M
trisodium-DL-isocitrate 0.1lml-g r}&le] 30°Col) 4] A &3] 1057+ k247 & 1M oxalic
acidZ 7}slod Wwr-eo £A427 3 1% phenylhydrazine-HCLl (.1ml9} £ H 5 12mlE
7hgh vhg A4 5¥ WSty HgES A5 S5E ng}/\] 7 F 28 o
AF 1.5ml®} 8 9% (w/v) potassium ferricyanide 0.1mlg 7tslo] 24 F 154 520nm
ol A2l 3% 8 233te Isocitrate lyaseo] #A& F4sdc),

5. Succinate dehydrogenase(EC. I, 3, 99, 1) &4 =X

Succinate dehydrogenase2] #4-& FE199 uilof] uwel vlS-Heo] HLE 718 5
37CAA 1087 sty ¢ EtOH 2mlE 71t wt& & FA A7 obhg dAF8
A& el g20nmell Mo FFEE HAFgoR N FA A,

ol (A Hu . 3mbhel 24(3%F ¥%)& 50mM phosphate buffer (pH7.6), 1
mM KCN, 0.4mM DICPIP, 20mM Na-succinate$} & 49 0.6mlo])glc},

6. Malate dehydrogenase(EC. !, |, 1|, 312 &4 &F

Malate dehydrogenase?] &4 2 FE192 wiwle] oizt SDHHA A3 e
Wy en s,

vheol (HA K3 3mbe =A(FHE Fx)& 14mM phosphate buffer (pH7.4),
0.43mM NAD*, 30mM nicotinamide, 0.86mM KCN, 0.034mM DICPIP, 7.1mM
sodium-malate®} &A% 0.1mlel i},
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7. go Mk

A Gy falg g xzato] Aske Somogyil®et Owens'”e] vl & W3 sigdct,

A& 10ml, & 20ml, 72% A3 34k 10mlE & Ao, F Azbget {5714 A
K60 DE et FEZ AJF(0.2% AT HAEN)E 7t 1027 FHIT F 620
nmell X & FR=F FHFoZH A GFE YA,

AlE 1mle] 6mle] o 80% ethanol & 733 & AolF ohg YA se e 3
AEE ¢ 80% ethanolz F Wl AHI A43AE A& 2 A2Ax8 ¢ AL
2o AFAEZ ALalgel, AHEA = 2.6mle 52% perchloric acidg 7}&}
FHA 1582 B¢ F dAddesld YHES AAsn A3 4mle FFe
1.2mle} 52% perchloric acidg 7}3te] o] A& X2 AFAIRZ AHE3slsdc),

8. Al 24

Trisodium-DL-isocitrate, Tris, NAD*, DICPIP, nicotinamide, Na-succinate, Na
-malate= SigmaA} A&, anthrone-2 Junsei Co. A} A ¥, oxalic acid,, phenylhydr-
azine-HCl, potassium ferricyanide= KantoA} A E & A83kg5, A8k 2] efke Junsei
AL AE, frE Sele S A REE AEFEld Agsgdrd

Soybean oil# o F (Glycine max) = A #HEE F8td Ap&3hol o

B R A EE
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2 AFEHAME 25 A gFe o4 saponine] 5 o vl EA FE21E S
2E Ao degle] v Heldoz ARt A¥H FAE AAN o, o
< 94 saponin®] u]Eejz<l HA A= HE BhdAT HEHHzn AY7s
N5 (Ghcine max) 7b stol, AAE we]l @ 74A] Ato] i 4t saponin®] @S
F s,

F= AR AYE ol&std 2FE& YA 5old AR glyoxylate cycled
AR E UYL A g glonyt~2 wrola] lipase, £ -4t3A A, glyoxylate cycle9]
A2, isocitrate 25 Fo] ¥4 E o FoJdle ELEe] BUI AR G,

2 A¥dME 53 AWE ols3ld F& AMsied Fdse FoAA Bx =
lipase, glyoxylate 329 F8 #&4 <l isocitrate lyase, 183 succinate dehy-
drogenase®} malate dehydrogenase2] 4ol vlxi= <lAb Alx ) AHE in vios}
in vivool Al FFZ 7iolr},

Table 12 lipase #Adel v]xj= 1At saponine] 8% in vitrod A Z A3 7o) o},
7} & lipase® AL veldls 5d49 FUE A4 a4Y02 24% AS
yhgofo e <4t AlE G EHe FE7F 10°9) 100°% Y o I Aol gx2F B
20% % 7tskd T,

Table 2 3= isocitrate lyase ¥ Ao »]x= Q14 saponing] °3 &g A Add 7}
4 & isocitrate lyase®] #4-& el 3UA9 FTUEL ELYLZ A48 AS a
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Table 1. The effect of ginseng saponin fraction on soybean lipase in vitro

Added saponin | . . . .
concentration (%) Enzyme activity (unit)* Relative activity**
0 3.0 + 03 100
10~ 2.9 ¢+ 02 97
10-¢ 3.7+ 0.3 123
10 3.6 £ 0.2 120
10 34 + 0.1 113
10° 2.8 + 0.2 93

e The values are mean value of three or five times determination.
*  QOne unit of enzyme was defined as a titrated volume with 0.02N KOH per seedlings

** The relative activities are expressed assuming the activity of control is 100.

Table 2. The effect of ginseng saponin fraction on soybean isocitrate lyase in vitro

Added sa.ponin Enzyme activity (unit)* Relative activity**
concentration (%)
0 4.63 + 0.37 100
107 599 + 0.06 129
10-¢ 5.55 + 0.24 120
103 4.92 + 0.50 107
10 5.99 + 0.46 129

The values are mean value of three times determination.
*  One unit of enzyme was defined as a density increment of 0.01 per min. per seedling.

** The relative activities are expressed assuming the activity of control is 100.

A 2N FECF 107°Y o 20%9) ¥4 F7HE Jehiisdd,

Succinate dehydrogenase®} malate dehydrogenases] Hoi @4 vepd 5UdR e F
JE gades ahger A439E de A4 AEDY FE 10°%Y 9 SDHE=
57% (Table 3), MDH<= 20% (Table 4)2] 84 %718 velyco

oAb} e AY A TE ALENA S3" Agge] Qi ALEde] uBe]Fal
Ax ¥4 s w3t frAEHA Y

Table 5+ W5 & Axde g olg Hasz & Hz2EH 107'% AED2E2 A
g AlHT e AAAAS e Aol Aol 2 foAdole Aol E WA & AR
FAE #AE] (20% HE) FrAsdcl,

Table 6-& ZE QA wet WEslE lipased] ¥4-2 A Aolth, AT+
dz2F 2F 594 7b & ¥4 ez AETY 84 24, 34, 494 o
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Table 3. The effect of ginseng saponin fraction on succinate dehydrogenase in vitro

Added saponin . . . .
. Enzyme activity (unit)* Relative activity**
concentration (%)

0 1.44 + 042 100
1077 1.47 + 0.11 102
10 1.69 + 0.30 117
10— 2.26 + 0.27 157
10 1.58 + 0.22 110

* The values are mean value of three times determination.
* One unit of enzyme was defined as a density decrement of 0.001 per min. per seedling.

** The relative activities are expressed assuming the activity of control is 100.

Table 4. The effect of ginseng saponin fraction on soybean malate dehydrogenase in vitro

Added sa'ponin Enzyme activity (unit)* Relative activity**
concentration (%)
0 242 + 0.17 100
10~ 259 + 0.27 107
108 2.70 + 0.31 112
10-8 2.92 + 0.30 121
10~ 2.30 £ 0.29 98

* The values are mean value of three times determination.

* One unit of enzyme was defined as a density decrement of 0.001 per min. per seedling.

** The relative activities are expressed assuming the activity of control is 100.

278 774 36%, 52%, 23%< A F71E B,

Table 7& FUE A Ao whe} isocitrate lyase] A WE L AT Aoith, Al¥
T3 2E 2% 344 s & A4S vz 1dAE AET 8] 30% A
= F7bstdc

Glyoxylate cyclesj A A" succinater mitochondriaslj 4] At3}=e] malater} =
o]z ¢] oxaloacetic acid®2 235 =t s succinate dehydrogenase¢} malate
dehydrogenase] 5 Ao wl& ¥4 HEL 7tz Table 8 3 9o EA|3Ht),

SDHe} A% AR wet AET dxF 5 $4e] Ha Frsigden 444
APEe] 4L dE2FEG 45% F718ksin MDHx A Adel wizl AlgFst a2
S Ao Axt et on 3 UA A A¥T EAde] 0% FotsiaAd

Fig. 12 ZUE A A o8 3o g A Ao}, A P AJgFe] gz
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Table 5. The effect of ginseng saponin fraction on the growth of germinating soybean sprout

5-1. ‘The weight of beans

\Group

Day of \ Control (g) Test (g) Relative*

germination D
0.5 0.243 + 0.008 0.229 + 0.008 105**
1 0.244 + 0.009 0.250 + 0.009 104**
2 0.251 + 0.009 0.286 + 0.010 116***
3 0.315 ¢ 0.010 0.375 + 0.013 115%**
4 0.385 + 0.013 0.393 + 0.022 103**
5 0.575 + 0.019 0.577 + 0.019 102**
6 0.646 + 0.022 0.782 + 0.026 120**

*  Relative percentage was expressed assuming the weight of control is 100.

*»* P >0.05
*** P <0.05

5-2 The length of beans

Group
Day (\ Control (cm) Test (cm) Relative*
germination (%)
0.5 — - -
1 1.45 4+ 0.30 1.37 + 0.37 95**
2 3.00 + 0.68 3.00 + 0.77 100™*
3 4.58 + 1.30 482 ¢ 0.82 105%*
4 743 + 143 7.54 + 1.32 102**
5 10.55 + 2.47 11.25 + 1.26 107**
6 16.95 + 1.90 16.65 + 1.61 98**

* Relative percentage was expressed assuming the length of control is 100.

** P> 0.05

TR A WA ggron free sugard] e AT UEzF LF A oep 7
23R gl AJFFo] ERFRo AAYG Wty Sue ¥Fe EFehol,
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Table 6. The effect of ginseng saponin fraction on lipase activity during the germination of soybean sprout

Group
Day of Control Test Relative**
germination (unit)* (unit)* %

0.5 1.18 + 0.10 1.39 + 0.16 118

1 1.19 + 0.20 1.53 ¢+ 0.15 128

2 1.28 + 0.10 1.74 + 0.22 136

3 1.82 + 0.10 2.76 + 0.28 152

4 2.33 + 0.07 2.87 + 0.156 123

5 5.19 + 0.14 554 + 0.31 107

6 3.05 + 0.10 3.38 + 0.15 111

e The values are mean value of three times determination.
* One unit of enzyme was defined as a titrated volume with 0.02N KOH pre seedling.

** The relative percentage is expressed assuming the activity of control is 100.

ol9} L AY A kel 94 saponine] «l# sl HAE W ESo|Hez ¥
A3gds 2 dFA9 AY FHE wPsE Aoz AAEw gFE 10'%

Table 7. The effect of ginseng saponin fraction on isocitrate lyase activity during the germination of soy-
bean sprout

Group
Day of Control (unit)* Test (unit)* Relative**
germination %

0.5 1.67 ¢ 0.11 1.95 + 0.04 117

1 1.60 + 0.10 2.03 + 0.14 127

2 1.73 + 0.11 2.01 + 0.18 116

3 2.75 + 0.36 3.06 + 0.46 112

4 2.46 y 0.22 2.94 + 0.25 119

5 234 + 0.16 2.35 + 0.34 . 101

* The values are mean value of three times determination.

* One unit of enzyme was defined as a density increment of 0.01 per min. per seedling.

** The relative percentage is expressed assuming the activity of control is 100.
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Table &. The effect of ginseng saponin fraction on succinate dehydrogenase activity during the germina-

tion of soybean sprout

Group
Day of \ Control (unit)* Test (unit)* Relative**
germiration %o

0.5 0.750 + 0.049 0.940 + 0.044 125

1 0.840 + 0.030 0.940 + 0.017 112

2 1.110 + 0.150 1.160 + 0.160 104

3 1.100 + 0.170 1.220 ¢ 0.190 111

4 1.150 + 0.300 1.670 + 0.270 145

5 1.670 + 0.350 1.850 + 0.260 111

e The values are mean value of three times determination.
*  One unit of enzvme was defined as a density decrement of of 0.001 per min. per seedling.

saponing Hell ©2 F wopA7ld wlF o dole] FAstE 7 ALFeo] H|FolFye
2 @A oEn g o83t 2& PAE 571 AT AHAAoE Ao
wepal Ao A,

Table 9. The effect of ginseng saponin fraction on malate dehydrogenase activity during the germination

of soybean sprout

Group .
Day of \ Control {unit)* Test (unit)* Relative**
germination %

05 1.01 + 0.06 1.10 + 0.02 109

1 1.04 + 0.04 1.19 + 0.06 114

2 1.28 + 0.02 1.43 + 0.03 111

3 1.32 + 0.10 1.70 + 0.12 129

4 247 ¢ 0.15 2.68 + 0.13 109

5 3.10 £ 0.13 3.05 + 0.21 101

* The values are mean value of three times determination.
*  One unit of enzyme was defined as a density decrement of 0.001 per min. per seedling.

** The relative percentage is expressed assuming the percentage of control is 100.
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Figure 1. The effect of ginseng saponin fraction . sugar formation of germinating soyean sprout.
All values are plotted as mg per 1 seedling and they are mean value of three times determination.
The white dot (O—0), indicates the control group and the black (e—e) indicates the test group.
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A A& Au4ab glycerol® Ra)ste lipases] A4S AlPFo] thaFel wis)
24, 3, 4dA 7+ 36%, 52%, 23% Fr1Eh g,

Glyoxylate3] 22] 8 &4 9l isocitrate lyaser 3 dAo] A7 AL =T
1.5 2 7} & ¥ ol & vhepligl.ew succinate dehydrogenases 4 YR o] A g F
o] 2 Fxr} 45% =713l malate dehydrogenases] A E 3URA ] A EFo] of
Z3xnch o 30% F7keadch,

o] 3 e AY AFde A4 AlEdo] ArkA] AL E v Belor BAsPE
RE A ste Aolwl olep 22 QA Apx e njEoly AL G A7} Fo U
olel] Wejat: AALES VAN g o438ty F& PAH e 27 FA
Hoj AAo] watal Ao R s|Ag,
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