KOREAN J. POSTHARVEST SCI. TECHNOL
Vol. 7 No. 1, pp.I~7(2000)

HEAIY AdRAMI| AMEY ey I JISFHL0 2st AT
-AIMRCINES MERXIE 2Ie FRAMS HYE SAS2(I)-

FAME - B . 202
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Abstract

To develop natral antimicrobial agents for keeping qualities of postharvested greenhouse produce the antimiocrobial
actions of Polygorom cuspidanum Sieb. et Zwce exwact and Eugenia corvophyllata Thunberg extract, which showed
remarkable anumicrobial effects against microorganisms causing the postharvest decay of greenhouse produce, were
investigated. In the iphibitory experiment of enzymes related to energy production metashohism hexckinase activities
decreased to 73% and 68% by treating with Polygomwm cusprdatum Sieb. et Zuce, extract and Eugema caryophvilata
Thunberg extract in comparison with control, respectively, Direct visualization of mucrobial cells by using both transmission
electron microscope and scamming electron mécroscope showed that microbial cell membrane was destroyed by treating with
the dilute extract solution This change of cellular membtane permeability could be identified in the experiment that
O-nitrophenyl- 5 -D-galactopyrano-side(ONPG), the artifical substrate of [ -galactosidase, was hydralyzed in the presence of
the extract, indicating that the membrane was perturbed The separation and identificaton of the most antimicrobial
substances isalated from Polygonum cuspidanum Sieb. et Zucc. extract and Eugenia caryophyllata Thunberg extract were
carried out by using gas chmomatography and mass spectrometry (GC/MSD), which were identified as eugenol. As a result,
the functionality of Polygoruwm cuspidanem Sieh. et Zucc. extract amd Eugema caryophyllata Thunberg extract as
antirmcrobial agents for keeping qualities of postharvested greenhouse produce may be recommended.
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Table 1. The relative activities of Pelygoruun cuspidatim
Sieb. et Zicc. extract and Eugenia caryopiyllata

Thunberg  extract on  various  metabolic
enzymes concerned with microbial energy
production
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Fig. 1. Scanning election rmicrographs of Corynebacterium sp.
not treated
(A" Control) and treated with Polygonum cuspidatum

Sieb et Zuce, extract(B  1000ppm} and Eugena
caryophyilata Thunberg extract(C. 1000ppm) (Magnification
*x 5,000
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Fig. 2. Transmisson electron micrographs of Pseudomonas
syringae not treated.
(A" Control) and treated with Polvgonum cuspidatum

Sieb et Zucc extract(B  1000ppm) and Fugenia
carvophyllata Thunberg extract{C' 1000ppm) (Magmfication
x 25,000}
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Fig. 4. Total ion chromatogram of chemical compounds
isolated from Polygonum cuspidatum Sieb. et Zuec
extract by gas chromatography and mass spectrometry
(GCMSD).
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Table 2. Chemical compounds of Polygormum cuspidation
Sieb. et Zucc. extract identified by being
compared wilh standgard spectrum

Compounds Area %
1 Acetic acid 16.61
2 Butanoic acid 053
3 2-Furanmethanol 039
4 3-Methylbutanoicacid 1.06
5  Hexanoic acid 2.86
6 2-Methoxy phenol 057
7  Benzyl alcohol 033
8 Acetyl pymrole 0.36
9  Phenol 1.04
10 3-Phenyl-2-propanal -
11 Eugenol 33.36
12 3,5-Dimethyl Benzyl alcohel 0.62
13 Acetyl eugenol -
14 2.6 Dimethoxy phenol 0.63
15 1-(2-hydroxy-5-methoxyphenyl)-Ethanone 0.35
16 2,3-Dihydro bezofuran 274
17 Benzoic acid 1.37
18 Vanillin 7.26
19 Benzene acetic acid 0.83
20 Palmitic acid -
21 4-Hydroxy benzaldehyde 406
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Fig. 5 Total ion chromatogram of chemical compounds

isolated from Eugersa caryophyfior: Thunberg extract
by gas chromatography and mass spectrometry.
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Table 3. Chemical compounds of Fugema carvophyilata

Thimberg extract  identified by gas clromatography
and mass spectrometry (GC/MSD})

Compeunds Area %
1 2-Heptanol 007
2 Acetic acid 1361
3 Furfural 0.21
4 g-Cubebene -
5 f-Caryophyllene -
6  2-Fuanmeihanol 0.51
7 o -Humulene -
8  Phenylethyl acetate -
9 2-Hydroxy benzoate 0.26
10 Methyl benzyl alechol 0.16
11 Methyl-2-Hydroxy Benzoate -
12 Hexanoic acid 011
13 2-Methoxy phenol 0.50
14  Benzyl alechol 1.28
15  Phenol 0.38
16 'Triacetin 037
17 Eugenol 4147
18  3,5-Dimethy! Benzyl alcohol 116
19 Acetyl eugenol 3N
20 (E)-3-(1-propeny!)-phenol 257
21 2,3-Dihyro bezofuran 1.87
22  Benzoic acid 4385
23 5-Hydroxy methyl furfural 1.62
24 2,6-Dimethoxy-4-(2-propenyl)-phenol -
25 Vanillin 4.90
26 Acetovanillin 094

27 Benzyl benzoate
28 I-(4-hydroxy-3-methoxyphenol)-2-propanone 0.66

29  3-Phenyl-2-propenoc acid 0.46
30 Palmitic acid -

31  4-Hydroxy benzaldehyde 0.36
32 4-Hydroxy-3-Methoxy-benzeneacetic-acid 050
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