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Effect of Ethanolic Extract of Schizandra chinensis for
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Abstract

This study mainly focused on to investigate the effects of Schizandra chinensis on the growth of a bacterium,
CS6 which was isolated from kimchi. CS6 was finally identified to Lactobacillus plantarum that caused
acdification of kimchi. The ethanolic extract of Schizandra chinensis(EES) inhibited the growth of L. plantarum.
Minimum inhibition concentration of crude EES on L. plantarum was 62.5mg/ml. In broth culture, 5ug/ml of
EES completely inhibited the growth of L. plantarum during fermentation.

The addition of 0.4% of EES has no apparent effect on quality including the taste and color on kimchi. It
was expected that EES-containing kimchi could extend the period of preservation. Analysis of organic acids in
water fractions of EES was carried out by HPLC. It is apparent that antimicrobial active fractions contained
the highest concentration of succinic acid, a little tartatic acid and malic acid. Among these organic acids,
succinic acid showed the strong inhibitory effect against L. plantarum CS6 in vitro. Succinic acid-containing
kimchi with a concentration of 0.4 and 0.5% had the inhibitory effect on growth of L. plantarum.

Inhibitory effect of EES on amylase, cellulase and pectinase was also tested. In conclusion, the present
experiment demonstrated that EES inhibited the growth of L. plantarum, and various enzyme activity.
EES-containing kimchi was sustained the hardness, and initial acidity during fermentation. EES was considered
as the possible additive of kimchi process and EES added in kimchi increase the quality, and storge period of
kimchi.

Key words: Lactobacillus plantarum, ethanolic extract of Schizandra chinensis(EES), antimicrobial active

fraction, kimchi.
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Table 1. Composition for the preparation of

gackdugi
Composition ~ Amount(g)  Composition Amount(g)
Radish 1,000 Garlic 150
Salt 250 Sugar 80
Weish onion 150 Seasoning 10
Salted fish 30 Red pepper 200
powder

Qu| AN Schizandra chinensis)v 3 FAMA oA
1997 790l Fiske] EHE AR 1Kgol| 10u]¢]
ethanol& 7}gk F 12A]3F F<F Aol A ZEelAA
FET F AHete] S0TAN AgsHd 2mzt
ethanol FZEEE FZAHAZ7|(Freezing dry system,
SFDSM12)E o| &3l BZde] 2 wEo] W By
st ARty

3) 20|} Ethanol &2t 77|14 H7} Zx|2| A
=
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2} A~A) &l %= (minimum inhibition concentration, MIC)
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Table 33 231, 21 = Rhamnose®t S0} &
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o onat o] a0} g FAERT}
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characteristics of the isolated strain Lacrobacillus CS6

Contents Lactobacillus. plantarum Lactobacillus. CS-6
Cell morphorogy Rods and straight end Rounds, straights
Size (um) 0.5~1.1 um 0.9~1.0 um
Mortile - —
Gram stain + +
Colony color Milky color/ opaque Milky color/ opaque
Spore formation NON NON
Catalase - -
Oxidase - -
Growth at 15C + +

Growth at 45C

Table 3. Assimilation of various carbon source of the isolated strain

Carbon source Lactobacillus. plantarum Lactobacillus CS-6  Carbon source Lactobacillus. plantarum Lactobacillus CS-6

Arabinose
Cellobiose

+
_|_

Fructose
Galactose
Glucose
Gluconate
Lactose
Maltose
Mannitol

I s
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Mannose
Melibios
Raffinose
Rhamnose
Ribose
Salicin
Sorbitol
Sucrose
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Table 4. Minimum inhibition concentration of
ethanolic extract of Schizandra chinensis

Concentration(mg/ml) 500 250 125 625 31.25

Clear zone (cm) 2.6 1.8 1.5 1.1 0
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Fig. 1. Effect of succinic acid on the growth of
bacteria isolated from kimchi.
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Fig. 2. Effect of succinic acid on change of acidity during
fermentation in gackdugi.
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2438 A8l 819 3L, B-amylaseo]] thal A= 25ug/ml A
ZEXN7HA] 16% oW, 30ug / ml Aol 33.2%2] A3
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Table 5. Percentage of inhibitory effect of
ethanolic extract of Schizandra chinensis on va-

rious enzyme

Concentration of EES*(mg/ml)

Enzymes 0.05 0.01 0.015 0.02 0.025 0.03
a-amylase 12.5%* 438 439 666 773 9.7
B-amylase 6.4 73 7.6 95 159 332
Glucoamylase 153 207 238 500 514 56.0
CMCase 0 40 234 328 458 634
Avicelase 31,1 383 509 70.5 738 786

Polygalacturonase 13.9 259 259 265 66.7 92.6

*EES : Ethanolic extract of Schizandra chinensis.

**Relative inhibition percentage.
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g ohE iz e 38 Aslanst gons
AR AZzA oA $25S Arleha A A
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pg/ml H7Aldl= 92.6%9] As&S He] ujx)
ethanol F+&-&o] X8 222 AshdA] A7} )
< Ao Yz

Pectinesterasec]] el s &} onx} &5
~30pg/ml  H7FAle] 15~20% A EQ] e Zﬂéﬂ%%
Ho & Hajlade= B 4 vk

o O
i =

Qujzt olghg FEEC| AtEAES AL, 2

QUKW Schizandra chinensis)

FEEo] ARG A A G 13

vl FEEC] PRE RIS BAsle] onlx
EE 9 #7108 Wriste] AzF AA o5
Meke) v ES A S48 AR dake e 2
ik

L. AlSell 5= A4 £33 CS6-2 73] <]
s Ralfjol] Hodst= v ALl Lactobacillus plan-
tarum®. 2 FAEF o, o] TF| i x|z}
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