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Storage of Kimchi in LDPE Film Containg Antibiotic Ceramic
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Abstract

A fermented vegetable kimchi swells in package bags often during distribution to comsumer after storage.
The swelling has been prohibited by packaging the kimchi in a modified LDPE film that has been made by
filling a ceramic powders disinfecting to lactic acid bacteria and growth enhancing to vegetables. The film
exhibited higher permeability to carbon dioxide and ethylene than LDPE film. The tastes of kimchi in the
film sustained its optical quality longer than that in LDPE film at room temperature.
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Fig. 1. Schematic diagram of gas permeability apparatus.
C: tube connection, CTC: constant temperature circulator, G:
gas bomb, M: monitoring system, P: pressure gage, PC:
permeation cell, S1, S2: pressure sensor, SV: screw valve,
V1, V2, V3: valve, VP: vacuum pump
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Table 1. Ingredients of tested Kimchi in gram unit

Chinese cabbage 100
Onion 4
Red pepper powder 2
Garlic 2
Ginger 1
Sugar 1
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Fig. 2. Strain and stress curve of films. "Film made of
low density polyethylene with film thickness of 60 um.
PFilm made of LDPE filled with 3 wt% ceramic powder
with film thickness of 30 pm. *Film made of LDPE filled
with 3 wt% ceramic powder with film thickness of 60 pum.
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Table 2. Gas permeation of packaging film

Pacll((al;i(:lg()fﬁlm Thickness (um) tg:lr:n(:?ss?(;gx:ife transgl)l)i(sys%g:l1 rate traﬁlts}]rfx!::iingaxzte
LDPE" 60+0.5 2.520 4.543
AC307 30+0.8 13.336 2.945 14.445
ACE0” 60+0.6 2.551 5.453

Pm * 10" [ml(STP)cm/cmHg.cm’.s] at 25°C

"Film made of low density polyethylene with film thickness of 60 um.
“Film made of LDPE filled with 3 wt% ceramic powder with film thickness of 30 um.
“Film made of LDPE filled with 3 wt% ceramic powder with film thickness of 60 um.
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Fig. 3. The changes in carbon dioxide of packaged kimchi
during storage at 20°C. "Film made of low density poly-
ethylene with film thickness of 60 pm. “Film made of
LDPE filled with 3 wt% ceramic powder with film thickness
of 30 um. "Film made of LDPE filled with 3 wt% ceramic
powder with film thickness of 60 pum.
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Fig. 4. The changes in pH of packaged kimchi during
storage at 20°C. "Film made of low density polyethylene
with film thickness of 60 um. *Film made of LDPE filled
with 3 wt% ceramic powder with film thickness of 30 pm.
YFilm made of LDPE filled with 3 wt% ceramic powder
with film thickness of 60 pm.
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Fig. 5. The changes in titratable acidity of packaged
kimchi during storage at 20°C. "Film made of low density
polyethylene with film thickness of 60 p. “Film made of
LDPE filled with 3 wt% ceramic powder with film thickness
of 30 p. "Film made of LDPE filled with 3 wt% ceramic
powder with film thickness of 60 p.
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Fig. 6. The changes in vitamin C content of packaged
kimchi during storage at 20°C. ” Film made of low density
polyethylene with film thickness of 60 um. “Film made of
LDPE filled with 3 wt% ceramic powder with film thickness
of 30 um. YFilm made of LDPE filled with 3 wi% ceramic
powder with film thickness of 60 pm.
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Table 3. The changes in lactic acid bacteria of packaged
kimchi during storage at 20°C (Unit: cfu/mL)

Kind of storage days
Packaging
film 0 2 4 6 8 10

LDPE” 1.9x10°7.6x10°1.6x 10°5.6x10* 5.1 10* 5.0x 10°
AC30? 19x10°6.8x 10°1.3x 10°4.2x 10* 4.2 10* 4.0x 10
AC6(" 1.9x10°62x 10°1.0X 10°4.9x 10* 4.9x 10* 4.5X 10°

"Film made of low density polyethylene with film thickness
of 60 pum.

“Film made of LDPE filled with 3 wi% ceramic powder
with film thickness of 30 um.

“Film made of LDPE filled with 3 wt% ceramic powder
with film thickness of 60 pm.

Table 4. Intensity of sensory evaluation of packaged
kimchi during storage at 20°C The taste of the kimchi
is more favarable if the intensity is high

Kind of storage days
Packaging film g 2 4 6 8 10
LDPE" 42 53 47 38 32 30
AC30” 43 50 46 42 38 35
AC60” 42 52 44 41 36 32
“Film made of low density polyethylene with film thickness
of 60 um.

PFilm made of LDPE filled with 3 wt% ceramic powder
with film thickness of 30 pm.
“Film made of LDPE filled with 3 wt% ceramic powder
with film thickness of 60 pm.

9] 713527} kA wkovt A 6dA= AC305} AC
60(X7}7} LDPEXCE W% 7|3 %7} wgka 3
10 A= AC300] 7H $2 71258 wydr) 7x9
o2 pHY AbEe) A3 @A 0] ole A2 Hoix)
™ pHv} AbE7} %2 LDPE: Aluts) 2918 el
v} Azle] F2] ¢ Ao Y=g} 22 pHY
APE7} 2 AC30, AC60S 7127} whube Uiglon
AAA] 7|3 5% ofZF<] LDPES] v)a) Hoiyte}.
ZA = pH7} 4.0~4.570 4] 714 ke 5hg- yiglen
AC300) 7} L Et $L& 9hg A58}

LA 2AE AT ACHTAAE 7| A T4
o] Holvt 1A Ao o8] WAs] = o]AldlElLE
A AR AAo] WAsHA] st} 22} LDPE
2] 735 103 73} F x4 o] A3}slgdrt.

e %

A EA] H-EA ¢fomA ste] fAES e
AN23 WAL 2= ZAE NEs] & A8 A
A& FAAE AT o] Heold A
o2 Al 223 2AE LDPEF Sl F4 5}



816 g4l E3ekE) 2] 4 3049

& xAbste] 200CA A FAW
st o) EAAE o|atstRrAr}g} o
ezt foluk 2AANG F-EA A FU%L

L
fu o}
3

e

rﬂ

o

ot

oy

N

i

Qo
-{mr

9 =

o AARAREE AT L] SHEAZ )
opht u&ﬂﬂn} pHe] Aol AAse] HAE
& 4.0-45%9)717k0] Fuhol4 F7hsIeleh. HALEe)

o] 3101*15 v w]3}7]& shA 9k LDPES] 7%y}
AAF AR Xd"e HolFgich AAz el Hrt
2 dos s o 2A2% 248 FHA7 ACI0ER
A7} LDPEEA R} x| A AEA ] v} 41|
gto] AFeolA] o 2Eel T2 uhe F-AEkd )

#HAlR| 2

AR AREE71 2N 97 o
ol o) ahE ol aich Aol ZAbEUe

1. Lee, S.R.: Fermentation food in Korea, Ewha woman's

A 4 & (1998)

Univ. Press., p.141-150 (1986)

. Kim, Y.J,, Hong, S.I, Park, NH. and Chung, T.Y.: Effect

of packaging material on quality of kimchi during storage
(in Korean). Korean J. Food Sci. Technol., 26, 62-67
(1994)

. Hong, S.I, Park, J.S. and Park, N.H.: Quality changes

of commercial kimchi products by different packaging
methods (in Korean). Korean J. Food Sci. Technol, 27,
112-118 (1995)

. Han, E.S.: Quality changes of salted chinese cabbage by

packaging methods during storage (in Korean). Korean
J. Food Sci. Technol., 26, 283-287 (1994)

. Kim, K.S., Sun, H.S, Bae, K.W. and Park, C.Y.: Di-

sinfecting effect and growth enhancement of silver coated
ceramic powder in vegetables (in Korean). Korean J.
Biotechnol Bioeng., 12, 35-39 (1997)

. Jung, J.C.: Equilibrium sorption and gas permeability of

LDPE film incuding fine ceramic particles, M.S Thesis,
Chonnam National Univ., Seoul, Korea (1997)

. Ku, K.H,, Kang, KO. and Kim, W.J.: Some quality

changes during fermentation of kimchi (in Korean). Korean
J. Food Sci. Technol., 20, 476-482 (1988)

(1998 29 4 H4)



