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Effects of Surface Treatment with Polyethylene Film on Shelf-life of Packaged Kimchi
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Abstract

This study was conducted to investigate the surface treated effect of packaged kimchi on the pH, acidity, total microbe,
number of lactic acid bacteria, browning and formation of off-flavor during storage at 10°C. Kimchi was treated with 70%
ethanol(l time spraying) and attachment of polyethylene film(PE) on the surface of packaged kimchi and stored at 10C. pH
of the control and ethanol treated kimchi stored for 15 days was decreased to 4.0 level but, the pH of PE-treated kimchi
maintained over pH 4.0 until 21 days of storage. The acidity was the same tendency as the pH, which showed delaying of
fermentation by PE treatment. Total microbe of PE-treated kimchi was lower and number of lactic acid bacteria was higher
than those of control and ethanol treated products, respectively. Degree of browning and off-flavor of control and ethanol
treated kimchi increased from 12 days of storage, but the degrees of the PE-treated kimchi was lower during all storage
periods.
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Fig. 1. Changes in pH of packaged kimchi treated with
alcohol and polyethylene film during storage at 10T.
Values are meantstandard deviation(SDs) of triplicate experiments.
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Fig. 2. Changes in titratable acidity of packaged kimchi
treated with alcohol and polyethylene film during storage at
10T.

Values are mean+SDs of triplicate experiments.
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Fig. 3. Changes in total microbe of packaged kimchi treated

with alcohol and polyethylene film during storage at 10T.
Values are mean*SDs of triplicate experiments.
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Fig. 4. Changes in lactic acid bacteria of packaged kimchi treated
with alcohol and polyethylene film during storage at 10T.

Abbreviation: LA, lactic acid. Values are mean =SDs of
triplicate experiments.

Fig. 5. Microscopic photograph(x 100) of kimchi epidermis
tissue, surface treatment with 70% ethanol and polyethylene
film stored for 15 days at 10T.

Top: non treatment, middle: 70% ethanol,

bottom: polyethylene film treatment.
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Fig, 6. Changes in browning scores of packaged kimchi treated
with alcohol and polyethylene film during storage at 10T.
Values are mean®SDs of 25 panels.

5

—X —Control 1l:
—A—Alcohol j—'(/x

f 4 —1—Polyethylene

S

o

n

5 3T

>

K1)

hO

& 2+

0 3 6 9 12 15 18 21
Storage days

Fig, 7. Changes in off-flavor scores of packaged kimchi treated
with alcohol and polyethylene film during storage at 10°C.
Values are mean*SDs of 25 panels.

Fig. 72 o), ol3lel BARNEE XA Ao|T. £
Yob ¥R HF PSE Y 9o] AhuA olmsh
olAuAo] F7h87) ARsiEn A% 1597YE 5
87) Wl iXske AAGIA olmlsh oA} etk A
4 1890] AFE Fole ole@ Aol A3kl ekwtk
oo vlsll PEAimE AUT ASE A ARRFE E
of ofnls} o A7 Mg ViehiA eigieh @A B

ojulg} o= YWrH o g AhpHA Jetan

%79 FZ(middle lamella)S 7}waln & BHo] 3
o] #25WA Heldo] Earog Base] Jojdrt
(24, 25). Kim 5(7)3 Yoon S5(8) lipoxygenase7} ©]u], o]

o= e oo
B3
it
oft
T,
_O,E



140 FRYEAAFEE R

Aol A% AHE FAVUT Sgon o] KhY L
tae) WEH LS WAL Aok A

2 o
$uAe) ERA} BN H, VE, FEF, 20T
%, rae % 9 olol, oAl o 15 EEE
Tk ERAE TRUARD 0% DL 13 BRI

A# 7xFHo] PEflm(F7 004 mm)& 335 Ao
ol gatgoen, 10CAN AFsHAE FHe 9 eSS
5 Aee ZW 1589 pH7} 4.09F] E%E}S{,{QL}
PEAfilmE 2|3 A= 21dA7A T pH7L 40 oJAHS
AsEck Az ZA¢T pHS FUE AIS L}BMM
PEfime A FozA X9 &£40] AAHUT PEAilm
A9 Fa5e T dee M vlsld AA
A wgtou AAFFE 238 w4tk FAE) gue
73] Aole A9 gidch FAIE AxdHv|RFeg 2
19 EH 23S AAF A7 FHE 9 ek Az v
Axz2e] ezt A =Y PE- film AP
AZHeE7} A FASHJD FA9 dge A
< A% RYAREH TEZHI ojv|o|Fr} LAEY o
PEAfilm Xg|#e A4 21dAAA T JeldA] i

|

MNi

M orlo e

2ol 2

B a9 9E AWNEY BIAGAT A% 7o)
S AE AR L 2GS ATAEY Aol o
Ak

II>|'

PEE

1. Kim, DH, Youn, KS. and Kim, SD. (2002) Effect of
kimchi materials on the gas formation and vessel pressure
during storage. Korean J. Food Preservation., 9, 144-147

2. Rhee, YH and Kang, MS. (1996) Physicochemical
characteristics and [ -galactosidase activity of Lactobacillus
plantarum from kimchi. Agri. Chem. Biotechnol., 39, 54-59

3. Rhee, YH. and Kang, M.S. (1996) Characteristics of A
-galactosidase activity in Lactobacillus plantarum from
kimchi. Agri. Chem. Biotechnol., 39, 60-66

4. Chung, CH,, Kim, Y.S, Yoo, Y.A. and Kyung, KY.
(1997) Presence and control of coliform bacteria in kimchi.
Korean J. Food Sci. Technol., 29, 999-1005

A108 A2E (2003)

5. Ku, KH, Kang, K.O. and Kim, W.J. (1988) Some quality
changes during fermentation of kimchi. Korean J. Food Sci.
Technol., 20, 476-482

6. Shim, S.T., Kyu, HK. and Yoo, Y.J. (1990) Lactic acid
bacteria isolated from fermenting kimchi and their
fermentation of chinese cabbage juice. Korean J. Food Sci.
Technol., 22, 373-379

7. Kim, S.D., Kim, MH, and Kim, MK. (1998) Packaging
and storage of kimchi with polyethylene film contained raw
ore. Korean J. Postharvest Sci. Technol,, 5, 355-362

8. Yoon, K.Y, Kang, M.J,, Shin, SR. and Yoon, K.S. (1998)
Effects of gas-absorbent on the storage of kimchi. Korean
J. Postharvest Sci. Technol., 5, 363-367

9. Kim, MJ,, Kim, MH. and Kim, S.D. (2000) Effect of
water extracts of shellfish shell on fermentation and
calcium content of kimchi. Food Sci. Biotechnol.,, 9,
280-284

10. Lee, SH. and Cho, OK. (1998) The mixed effect of
Lithospermum erythrorhizon, Glycyrrhiza uralensis extracts
and chitosan on shelf-life of kimchi. J. Korean Soc. Food.
Sci. Nutr., 27, 864-868

11. Yoo, EJ, Lim, HS., Kim, IM, Song, SH. and Choi,
MR. (1998) The investigation of chitooligosaccharide of
prolongating fermentation period of kimchi. J. Korean Soc.
Food Sci. Nutr., 27, 869-874

12. Lee, SH, Choi, WJ. and Im, YS. (1997) Effect of
Schizandra chinensis(Omija) extract on the fermentation of
kimchi. Korean J. Appl. Microbiol. Biotechnol., 25, 229-234

13. Lee, S.H., Choi, J.S.,, Park, Im, Y.S. and Lee, S.H. (2002)
Effects of Prunus mume Sie. extract on growth of lactic
acid bacteria isolated from kimchi and preservation of
kimchi. Korean J. Food Preservation., 9, 292 ~297

14. Lee, D.S., Cheigh, H.S. and Park, W.S. (1999) Analysis of
variables influencing the pressure build-up and volume
expansion of kimchi package. J. Korean Soc. Food Sci.
Nutr., 28, 429-437

15. Cheigh, H.S. (1999) A review of recent advances in quality
improvement of kimchi products. Kimchi Research Institute
at Pusan National University, 5, 61 ~68

16. Cho, J.S. (1998) Improvement of kimchi processing
technology and extension of its shelf-life. Final Report of
Ministry of Sci. and Technol., 08-04-25, p.683-694

17. Lee, BW. and Shin D.H. (1991) Antimicrobial effect of
some plant extract and their fractionates for food spoilage
microorganisms. Korean J. Food Sci. Technol,, 23, 205-211

18. Herbert, A. and Joel, LS. (1993) Sensory evaluation
practices. 2nd ed, Academic Press, USA, p.68-75



19.

20.

21.

22,

EZAA AR vlAe Eedgd BES] 2UAY &

Chae, SI. and Kim, B.J. (1995) Statistical 1995 statistical
analysis for SPSS/PC. Bubmoon Publ. Co., Seoul, p.66-75
Kim, MK, Kim, S.Y., Woo, CJ. and Kim, S.D. (1994)
Effect of air controlled fermentation on kimchi quality. J.
Korean Soc. Food Sci. Nutr, 23, 268-273

Sin, D.W. (1998) Physicochemical and microbial properties
of market kimchi during fermentation in different
containers. Final Report of Ministry of Science and
Technol., 08-04-25, p.82-136

Cheigh, H.S., Song, ES. and Jeong, Y.S. (1999) Changes
of chemical and antioxidative characteristics of chlorophylls
in the model system of mustard leaf kimchi during
fermentation. J. Korean Soc. Food Sci. Nutr.,, 28, 520-525

23.

24.

25.

141

Cha, HS, and Chung, MS. (2002) Changes in
physicochemical characteristics of mature-green mume(Prunus
mume Sieb. et Zucc) fruits as influenced by the thickness
of packaging materal. Korean J. Food Preservation, 9,
148-153.

Kim, DK, Han, K.Y. and Noh, B.S. (1997) Characteristics
of crude lipoxygenase in chinese cabbages. .Korean J. Food
Sci. Technol., 29, 710-715.

Rhee, H,S. and Lee, GJ. (1993) changes in textural properties
of Korean radish and relevant chemical, enzymatic activities
during salting. Korean J. Diet. Cul, 8, 267-274.

(F4 20033 39 13, A= 20033 49 18%)



