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Abstract

To investigate the function and effectiveness of natural antimicrobial agents(NAA), as freshness preserving
material, extracted from medicinal herbs, their antimicrobial activities were tested against Bacillus cereus,
Corynebacterium xerosis, Peudomonas syringae and Enterobacter aerogenes causing the postharvest decay of
greenhouse produce. The ethanol extracts of Polygonum cuspidatum Sieb. et Zucc and Syzyrium aromaticum (L.)
Merr. et Perry showed remarkable inhibitory effect on the growth of above-mentioned reference microorganisms
when treated with more than 500ppm.. The antimicrobial activities of NAA were very stable in the wide spectrum
of temperature (40°C ~180°C) and pH(4~10).
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Table 1. The extraction yields of Korean medi-
cinal herbs as dry weight basis

Name of :
medicinal Scientific name E>.<tract1°o o
herb yields(%)
Y N Saussurea lappa Clarke 409
A e Angelica dahurica(Fisch. 172
ex Hoffm) Bebth. et Sav. ’
Pt Paeonia lactiflora Pall. 87
E F Gardenia jasminoides 21.8
R Polygonum cuspidatum ’
Sieb. et Zucc 105
Boess Aristolochia contorta Bge. 30
T & Syzyrium aromaticum (L.) 1 6'1
Merr. et Perry 13'5
I Sophora flavescens )
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Table 2. Chemical components and physical pro-
perties of Polygonum cuspidatum Sieb.
et Zucc. extract and Syzyrium aroma-
ticum (L) Merr. et Perry extract

Dry weight basis(%)

Chemical  Polygonum cuspidatum  Syzyrium aromaticum
components Sieb. et Zucc (L) Merr. et Perry
ethanol extract ethanol extract
Moisture 7.0 78
Ash 125 137
Total sugar 263 35.6
Fat 0.2 0.5
Total nitrogen 122 11
Physical Polygonum cuspidatum  Syzyrium aromaticum
properties Sieb. et Zucc (L) Merr. et Perry
Color dark brown dark brown
pH at 25T 6.6 5.6

{aqueous soln.)
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Table 3. Antimicrobial effect of natural anti-

microbial agents extracted from medi-
cinal herbs

Name of o Antimicrobial effect
medicinal Scientific Name —_—
herb A B C D
K &  Saussurea lappa Clarke X X x X
B £ Angelica dahurica(Fisch, X X X X

ex Hoffm.) Bebth. et Sav.

IR7%E Paeonin lactiflora Pall. AN NN

¥ T  Gardenia jasminoides O 0O O 0O

g # Polygonum cuspidatum Sies. O O O O
et Zucc.

EESR$:  Aristolochia contorta Bge. X X X X

T & Syzyrium aromaticum (L.) O O O O
Merr. et Perry

% 2 Sophora flavescens X X X X

QO : very strong effective, A : effective, X : not effective
A: Bacillus cereus, B: Corynebacterium xerosis, C: Enterobacter
aerogenes, D: Pseudomonas syringae

NAA2| O|4E YEHsl s==u
o

Naagl BT APAH FFPel 438 5%,
Ao ALAAIT PATIYE) ASAE B

As) A3kl 5 YSANEEIIL Fig 1 2
Fig. 29} 2t} Fig. 194 B& ule} o], NAAY} 3
7HE A B dETY A, BE FTATFE 1247
g 3, AERETE Uehlo] Adr)d =2
B AL ¢ F UG VW, £IFEEY WhsE
7t 100ppmol| M5 U|APEY LTI A ZHAE
A, F7heErt FHgl wet AT BT A%
of ZA A5e] 1,000ppmol4te] EEeM= w)A
n_4 leo] 9,]-7(-]3] ;(15]]5]\_ )\a z]-olg_}— Ea ))\04
o =3 ARFESES H7HE wiAdA w3
Algse] S *&‘wrxi HrrIgde Flg- 20014 H
£ uhsh gol, MPAY L FYFEE Arbsed
t g ALAFFAL 3FFEEY A9 A
YAske AR vehiich sAFEES AYFE

g o= 7oy 100ppm o]dl N Ago] 2A o
Ase Aoz Uehstorn, 500ppm oA A<
A&o] dAEE Ao Yehytoh
A 25
20
1.5
s
1.0
0.5
0.0
0 4
incubation time (hrs)
8 2.5
2.0
s
s
1.0
0.5
0.0
0 4
Incubation time (hrs)
c 2.0
1.5
g 1.0
0.5
0.0 I

0 4 8 12 16 20 24
Incubation time (hrs)

Fig. 1. Microbial growth curve in the medium
containing Polygonum cuspidatum Sieb.
et Zucc extract.

A : Bacillus cereus B : Pseudomonas syringae
C : Corynebacterium xerosis.

¢: Control, [l 100 ppm, A: 500 ppm, X: 1,000 ppm
* @ 2,000ppm.
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Fig. 2. Microbial growth curve in the medium
containing Syzyrium aromaticum (L.) Merr.
et Perry extract.

A : Bacillus cereus B : Pseudomonas syringae

C : Corynebacterium xerosis.

4 : Control, ll: 100 ppm, A : 500 ppm, X: 1,000 ppm
* : 2,000ppm.
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Fig. 3. Thermal stability of Polygonum cuspida-
tum Sieb. et Zucc extract for the growth
inhibition of microorganisms.

1 : Bacillus cereus 2 : Corynebacterium xerosis

3 : Enterobacter aerogenes 4 : Pseudomonas syringae.
a: 40T, b: 60C, c: 80T, d: 100C, e : 120T,
f: 180T.

Fig. 4. Thermal stability of Syzyrium aromaticum
(L) Merr. et Perry extract for the growth
inhibition of microorganisms.

1 : Bacillus cereus 2 : Corynebacterium xerosis

3 : Enterobacter aerogenes 4 : Pseudomonas syringae.
a:40C,b:60C,c:80C,d: 100C, e : 120C,
f: 180TC.
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Fig. 5. pH stability of Polygonum cuspidatum
Sieb. et Zucc extract for the growth in-
hibition of microorganisms.

1 : Bacillus cereus 2 : Corynebacterium xerosis

3 : Enterobacter acrogenes 4 : Pseudomonas syringae.
a:pH4, b:pH6, c:pH7,d:pHS,

e : pH 10.

Fig. 6. pH of Syzyrium aromaticum (L) Merm. et
Perry extract for the growth inhibition of
microorganisms,

1 : Bacillus cereus 2 : Corynebacterium xerosis

3 : Enterobacter aerogenes 4 : Pseudomonas syringae.
a:pH4, b:pHG6 c:pH7 d:pHS,

e : pH 10.
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