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Abstract

To understand the effect of supplement of water extract of pine needle(WEPN) on shelf-life en-
hancement of the kimchi, activities of four enzymes and number of lactic acid bacteria, during fermentation
of the kimchi, were assayed. Enzyme activities of kimchi fermented for 7 days with supplement by
2% water extract of pine needle showed amylase of 86.4%, protease of 85.8%, polygalacturonase of
61.5% and B-galactosidase of 58.8% against the control kimchi. WEPN showed weak inhibitory effect
when it was applied to the isolated enzymes in vitro than those menifested by the kimchi in vivo.
Number of total bacterial cell of WEPN supplemented kimchi increased by 10 folds than control bet—
ween 7 to 14 days of fermentation. On contrast, number of lactic acid bacteria decreased maximally
to 21% of control by fermentation. The clear zone formed on paper disk by WEPN against L. plantarum
was larger than that of Leu. mesenteroides.
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Fig. 1. Changes in pH the WEPN-supplemented kimchi
during fermentation.
WEPN(2%) was supplemented to the kimchi at initial
seasoning. Fermentation was carried out at 10°C.



491 (Pinus densiflora Sieb. et Zucc) &3

1.4

1.2 ¢

1.0

0.8

Acidity

0.6

0.4

0.2 —e—(Control
—a— WEPN

0.0 . 1
0 7 14 21
Fermentation(days)

Fig. 2. Changes in acidity of the WEPN-supplemented
kimchi during fermentation.
Acidity was represented as the percent of lactic acid
estimated from consurned atkali solution to neutralize
the kimchi.
Other experimental conditions were the same as Fig. 1.
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Fig. 3. Inhibitory effect of various concentrations of WE-
PN against L. plantarum(LP) and Leu. mesen-
teroides(LM).

An arrow represented inhibitory zone.
A: Control, B: 1%, C: 2%, D: 3%

el 247} 2A19) w075 ¥l 3 I AE 20
A 075% FAIste] 7PA1Rke] TeHE AREgick

a2

£9) 22 59) 374 L paper disc(25,3839) 2.2
2AVeH A= Fig. 3ol A &) 2wl 2 A3 = FF 25
o} &) inhibitory zonee] ¥4 = sl L FE A
v & uf gFH9E Lew mesenteroides Bc} L.
plantarumel| 4} inhibitory zoneo| ©1& ZA viebdat
Zalol] g KA RS YA stk Table 12 3+
Z 4l 29 e 39S £33 inhibitory
zone?] A7) & ANELE EAF OB &, o, v
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Table 1. Anti-microbial effect(diameter“of inhibitory zone) of various pine needle extracts (mm)
o Concentration of WEPN?(%)
Solvents Lactobacillii
0 1 2 3
Water L. plantarum 0% 14.2°4 17.1° 19.0*
Lew. mesenteroides o 10.0°® 12.1%® 136%®
Methano L Plantarum o 12.3% 135> 1574
Leu. mesenteroides o 94 105 11.2%®
Ethanol L. plantarum oA 1.3 120 12.3*
Leu. mesenteroides (0 105" 11.0°% 109
Ether L. plantarum ot 10.4%* 1044 13.0*
Leu. mesenteroides o 8.6 89 9.2

YNumbers in the Table represents mean of inhibitory zone diameter. Diameter of paper disc was 8mm.

DWEPN: Water extracts pine needle

IDifferent superscripts within a column(a~d) and raw(A~B) indicate significant differences(p<0.05).
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Fig. 4. Effect of WEPN concentration on activity of some
enzymes acting on kimchi during fermentation.

Table 2. Changes in number of total microorganism and lactic acid bacteria in WEPN added kimchi(29%) during

fermentation at 10°C

(CFU/1g of kimchi)

Fermentation time(days)

Treatments 0 7 4 o1
Total microorganism(TM) Control 1.15x 10° 486%10° 1.84%x 10" 266 % 10°
fricroorganism WEPN 150 10° 434x10° 5.16 x 10° 238x10°
. . Control 0.40% 107 1.81x10° 1.25% 10" 231 x10°
Total lactic acid bacteria(TL) WEPN 0.50% 107 173X 10° 150 % 10° 213X 10°
Leuconostoc mesenteroides Control 0.09x 10" 1.15%10° 0.51 %107 0.41%x10°
WEPN 0.08% 10" 1.01x10° 0.66%10° 0.20x10°
. Control 0.01% 10 0.61x10° 0.69%10%° 1.81x10°
Lactobacillus plantarum WEPN 010 107 0.47%10° 0.71%10° 1.43%10°
Ratio of lactic acid bacteria Control 348 33.89 67.93 86.84
TL/TM X 100 WEPN 333 398 3.08 895

TL: Total lactic acid bacteria, TM : Total microorganism
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Fig. 5. Changes in enzyme activites of WEPN supplesmented kimchi during fermentation WEPN(2%) was suplemented.
Enzyme activities were assayed as described in Fig. 4.
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