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An Identification of Enterobacter sp. Isolated from Contaminated
Ginseng and Inhibition Effect of Ginseng Saponin on Its Growth

Yi-Seong Kwak', Jong-Tae Lee and Woon-Hyung Yeo
Korea Ginseng & Tobacco Research Institute, 302 Shinseong dong, Youseong-Ku, Taejeon 305-345, Korea

ABSTRACT — A bacterium isolated from contaminated white ginseng was indentified by using API kit and electron
microscope. The isolate was determined as rod shaped bacterium having 0.6-1.0 um in diameter and 1.2-3.0 im in
length. It had motility by flagellum. The isolate had B-galactosidase, arginine dihydrolase and ornithin decarboxylase.
It used citrate as sole carbon source but not produced H ,S. It also fermented glucose, manitol, sorbitol, rhamnose,
sucrose, melibiose, arabinose and amygdalin. The isolate was identified as Enferobacter sp by the above API kit
analysis and electron microscopy observation. Ginseng saponin was added to culture of Enterobacter sp. in order to
investigate saponin's influence on its growth. The strain was incubated at 38 °C for 3 days after addition of 0.05, 0.5,
2.0 and 4.0% (w/v) of saponin, respectively and the growth rates were investigated. The relative bacterial growth
rates showed 75.0, 37.5, 7.5 and 0.5%, respectively, when compared with 100% of saponin non-added group. These
results suggest that the growth of Enterobacter sp. is inhibited by saponin with the concentration dependency.
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Table 1. Physiological and biochemical characteristics of the
strain isolated from contaminated ginseng. (x 10,000)

Test Result (+/-)

Remark

ONPG + B -galactosidase
ADH + arginine dihydrolase
LDC - lysine decarboxylase
oDC + ornithine decarboxylase
CIT + citrate utilization
H,S - H,S production
URE - urease
TDA - tryptophan deaminase
IND - indole production
VP + acetoin production
GEL - gelatinase
GLU + glucose fermentation/oxidation
MAN + mannito] fermentation/oxidation
INO - inositol fermentation/oxidation
SOR + sorbitol fermentation/oxidation
RHA + rhamnose fermentation/oxidation
SAC + sucrose fermentation/oxidation
MEL + melibiose fermentation/oxidation
AMY + amygdalin fermentation/oxidation
ARA + arabinose fermentation/oxidation
10).¢ - cytochrome oxidase
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Fig. 1. Electron micrograph of the Enterobacter sp. isolated
from contaminated ginseng.

o] u|iEo] x3Er} o|F Enterobacter
= E cloacae, E. aerogenes, E. hafniae, E. liquefacienss
33l 7 Fol e Aoz YA U0 Aeke] B
NM= E cloacae, E. aerogenes, E. agglomeransS) <4
2 xR EeEY k. ol @8 B, EY, 5E, Al
o] el o= de] BEHo] glon, WAlwo] ol
A FH opAlo] Fgol olsi Eego] Flsla %15]' =
3N TS 2209, W8S, Y, Y B2 o
G YA P webd ol gEe] AR 2
APEE FoF Zlog Alztsed 2 d¥oM #3d
Enterobacter sp.= Algs 5E9 B 2 o¥d & E
2= FogHE 44 o¥rissies 0899 A% oy
A o8l LFEHUE Aem FHHN At

Yersinia sp.

Qlat=AlZHel E2|

MAEAIZL LS 7 579 Whyel] F3lo] & - Ealsle]
AER AMgsIen), 2EE AESE TLCE o§sld xA}
g A3 FF ALEQl ginsenoside-Rb,, -Rb,, -Rc, -Rd,
Re 50 BT AEHo AdAtxded Aoz #IH
(Figure not shown). 28t} TLCE HAEA Yo N 4
AT AREIYE D19 E FF HPLCE o143 Alwd
4ol Had AoF yzhwct

QUMZALZLIO| Enterobacter sp2| HEO| 0= A&
AHEARE  (crude saponin)©| #2135 Enterobacter sp.
o) AAe) w2 FEE 2] Y8k AFEUL 4.0%
7R WA A7Estal #efel pH ¥ AF5E S8
(Table 2). ZALEYS H7lelA] 2o tizFolds ol
pHZF 7] 6.999M 5347 9] Ajo] wE Akacid)el
Aol ek FA PASAL, AFEE 2] 6.0 x 10%0)4]
40% 10° CFUMIC 2 ZA Z718lstt, 2o} Abed H7h
Al o] A& Hadhe ARE veEREY, AFEY 005

Table 2. Effect of ginseng saponin on growth of Enterobacter sp. isolated from contaminated ginseng

Saponin pH Viable cell count"” (CFU/ml) Growth
(%) Initial Final day 0 day 1 day 3 rate™(%)
0.00 6.99 534 6.0%10° 9.5x% 10 4.0x%10° 100.0
0.05 6.95 5.58 6.0x 10° 7.0x 10 3.0x10° 75.0
0.50 6.96 5.65 6.0x 10° 3.9 10° 1.5x 10° 375
2.00 691 6.17 6.0% 10° 3.0% 107 3.0%10° 75
4.00 6.91 6.65 6.0x10° 1.0x 107 2.0x% 107 0.5

The Enterobacter sp. was incubated at 38 for 3 days.

"The values were means of three experiments.

Growth rates were relative percentages when compared with saponin non-added group as 100%.
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