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Effects of Essential Oil in Astringent Persimmon Leaves
on Kimchi Fermentation
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Abstract — The essential oil of astringent persimmon leaves was extracted by a gas co-distillation
method and its effects on Kimchi fermentation were examined. The changes of pH and titratable

acidity

of Kimchi during fermentation at 15C generally decreased by the addition of essential

oil of astringent persimmon leaves, and the growth of microorganisms associated with Kimchi
fermentation was also inhibited. The fermentation time of Kimchi reaching to the maximum number
of cell counts was greatly extended as compared to that of the Kimchi fermented without the
addition of essential oil. The greatest antimicrobial activity of essential oil of persimmon leaves
was shown against Lactobacillus plantarum among varotus bacteria associated with Kimchi fermen-
tation. The antimicrobial activity of essential oil against Saccharomyces cerevisiae was much higher
than that against lactic acid bacteria such as L. plantarum.
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Table I. Proximate composition of raw astringent persimmon leaves (%)
Sample Moisture Crude protein Crude lipid Crude fiber Crude ash
Persimmon leaves A* 61.21 5.08 4.37 142 2.37
B** 60.75 4.77 4.46 1.50 2.45

*A were taken at the end of June, **B were taken at the begining of October.
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Table 2. Contents of tanmnin, total ascorbic acid, total
and free sugar in raw astringent persimmon leaves (%)

| . Total vit. C Total Reducing
Sample Tannin )
(mg%) sugar  sugar
Persimmon
leaves A* 23.7 103.2 4,27 1.09
B** 25.3 96.1 4.35 1.11

*A were taken at the end of June,
at the begining of October.

*B were taken
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Fig. 1. pH changes of kimchi during fermentation at

15°C with the addition of various types astringent persi-
mmon leaves.

O —C: control, @ —@: water extract, 1—W: fresh leaves,
M—]: dried leaves, A— a: essential oil
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Fig. 2. Acidity changes of kimchi during fermentation

at 15°C with the addition of various types astringent

persimmon leaves.

OO control, @~ @: water extract, - M: fresh leaves,

-3 dned leaves, a— a: essential oil.
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Fig. 3. Changes of total viable cell number of kimchi
during fermentation at 15°C with the addition of various
types astringent persimmon leaves.
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W— (0 control, @ - @: water extract, H—M: fresh leaves,
1= dried leaves, a—a: essential oil.
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Fig. 4. Changes of lactic acid bacteria cell number of
kimchi during fermentation at 15°C with the addition
of various types astringent persimmon leaves.

O-C: control, @ —@: water extract, m—M: fresh leaves,
C1—L[J: dried leaves, a—aA: essential oil.
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Fig. 5. Changes of yeast cell number of kimchi during
fermentation at 15°C with the addition of various types
astringent persimmon leaves.

O—O: control, @ —@: water extract, #—M: {resh leaves,
[J—0: dried leaves, &— a: essential oil.
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Table 3. Antimicrobial activities of essential oil of astri-
ngent persimmon leaves against various microorganisms
associated with kimchi fermentation

Microorganism Activity(mm)*
Lactobactllus plantarum KCTC 3104 18.2
Lactobactlius brevis KCTC 3102 12.7
Leuconostoc mesenteroides KCTC 3100 10.1
Streptococcus faecalis KCTC 2011 11.0
Saccharomyces cerevisiae KCTC 1199 20.4

*Figures meant the diameter of clear zone resulted
from the microbial growth inhibition, **Incubated at
30C for 48 hours,
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