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Abstract

Brined Baechu cabbages were packed with different films of high density polyethylene (HDPE), aluminium
polyethylene (Al/PE), nylon polyamide (Ny/PE), low density polyethylene (LDPE) and permeability -controlled
polyethylene (Mirafresh (MF), US patent No. 5972815), and then stored at 4°C for 4 weeks. Changes in quality
characteristics of pH, acidity, total bacteria counts, lactic acid bacteria counts, E. coli counts, texture and O
concentration were determined during the storage. The pH of brined Baechu cabbage packed with Mirafresh
(MF) film was 6.25 after 4 weeks from initial pH of 6.80. The acidity of all brined Baechu cabbages increased,
however, the increase of the cabbage in MF was the lowest. The levels of total bacteria, lactic acid bacteria
and E. coli in the cabbages packed with MF were also lower than the other films. After 4 weeks, of all brined
springiness Baechu cabbages decreased, but MF showed relatively high springiness. The O2 concentrations by
its permeation through MF were 0.35%~1.00% at 4~25°C after 1 week. In conclusion, MF was found to be
the most effective packaging film for brined Baechu cabbage to extend shelf-life.
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polyethylene filme &2 AujF T4 A AA7|7ro] Aol

= 977 993(6), LDPE(ow density polyethylene),
HDPE(high density polyethylene), PVC(polyvinyl-chloride)
{712 A FE BEF 3t 4°Coll ARsEA FAW
s} ZAMgH A% LDPEC 2 X443 Adnj 7 FHEA
o] 7}¢ st dvte A7 AATHT). Mirafresh E 9]
AE 7IAFLE=E AojAIZl gl HEoln, US pat-
ent No. 59728152 Kim ()9 A+Z23 AduF&E 3

T AF AEF 3748 Gk 5 P BASA 44
Fedn RuEA 19T Kim SV 84 ARH1
e ol shekh E}o] F1 Ak FIgo] e BES
ALgre] TAE PR pH, A, A%, A5, T EES
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Z 9l high density polyethylene ¥Z(HDPE), aluminium
polyethylene %2 E(Al/PE), nylon polyamide 2|3 &
(Ny/PE), low density polyethylene €& (LDPE), Mirafresh
(MF, permeability-controlled polyethylene) B &< A3}
o A& 2443 o3 457 4CE XVJ%]'”%H Hﬂ—irﬂ
A&, pH, 4t=, 227 9t O

EAE Jrista ddu o A4

4 548 295
St FASA SHe AT TIBES 2n

Rz o

M=

Aol ARESH vl F= 20089 AsliETe] SAHT 4
ool AdE AL FE A 7 YA TF 21 kg~
35 kgolth. &5 IUHE(NaCl 80% 1, s+=dd=

HejulE: 238 EE
¥4dE5o2= HDPERE, AVPEZE3 Ny/PEZE,

LDPEE &, MFE&% }ﬁo}%lt} HDPEZ £33 LDPEZ

2 /M g HAE polyethylene 202 LDPEY
e UeHoz 718 ®ol AMgsle AAEZIEo|g
A/PEZE7 Ny/PEZES gutdo =g /\]T oA A 9

G- BA - o) dm] - Ao} - o5 - WA - whaY

= 37IFHAg 0] gle AT EdLE o)™ E3F Mirafresh 2
E(MF, US patent No. 5972815, (F)w]g}3F#A], Seoul,
Korea)g 7@1;;41:7} 245 JsAP2 0z AL 1
| 4, Wy} 21X %= pH, Brix &3
o A&t 7t BF o 21
AT Agslger, O, per-
meability 23 Gas Transmission Rate, model BT-3
(Toyoseiki, Tokyo, Japan)®] 71Al& AF&-3}e] KS M ISO
2556:20062] WHo 7 Z?ﬁ*‘s}ﬁt} s AMAL KS M
0024:2007 WHoz Z4sdxn HEY FA= KS M
3089:2004 HIH o 2 A3t = A= Table 19 YERY

[e

= Hx
il HYAT©)) wet £75

==

ST A TS 2dste] 1247 F1t 10% A=) A=
42l ¥, 33 AlAst 3417 g8t o) AS 47 bE

5% 79 &) ¥l Hand sealer(()3}}, NT300, Kim-
cheon, Korea)Z ©]&3}4] sealing &t V/P~ 457 4°Co A7

U F4 SAWE BRGAY. T4 BEL 4856
om 27191 BARAL 3 kgol AFHE AYNFE E95
337 9

of £CAA ARk TN o BES =
s

g AL 4C, 15°C, 25°CoAA 1547 A3l
pH £3

N T2
- H1

A FE 7 AVZE vpste] o7 & o 74H 10 mL
2 #3 pH meter(TP-93, Toko Chemical Laboratories,
Tokyo, Japan)& ©]-&3te] pHE S0t pHet L7
o2 oA 1 mLe FHate %—%—’F 19 mLol| 3]4 35}
0.1 N NaOHZ pH 847} € wj7}#] A3 & AuH]E NaOH
o] Bug %2 3l AxE F43A

nMNET 59
F dFT AUFE &5 72V Z vhdste 23S
LHs aAEE JAd e 1 NS Plate count agar

(Difco Co., Detroit, USA) 8] X o] HF3}aL 37°Coll A 48A]
7k wj < ?l % A& AFsidn. 2idadre FaT

=)k W o 2 wsla sl Ae A3 £AE sodium
azide MRS(Difco Co., Detroit, USA) # #]ol] HZ 3} 30°C
of| A 48417t vl g & g Attt FaTet 5

Table 1. Plastic films used for packaging brined Baechu cabbages

Film Material Thzlcll;rllf SS Barrier propertiesl) 23 i2082 gfﬁ?ﬁ? bl(ljls; . atm)
High density polyethylene (HDPE) Polyethylene 45 Poor gas barrier 8000
Aluminium/polyethylene laminate (Al/PE) Polyethylene 95 Absolute gas and light barrier 3
Nylon/polyethylene laminate (Ny/PE) Polyamide 76 High gas barrier 25
Low density polyethylene (LDPE) Polyethylene 15 Poor gas barrier 2970
Mirafresh (MF) P-C PET? 86 Moderate gas barrier 1640

YBased on general properties of plastic materials and specifications of the manufacturers (21).

2)Permeability*controlled polyethylene.
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St o = mhaeta 343 ddulF A TS
3M™ Petrifilm™ Coliform Count Plate ®jX]ol] HE3}3
35°Coll A 24417 v kst & HEHE ASshAth0). Al
Sk Fat, Ak, Ul JETE logth o2 BAISHAT

AujF2] 2272 Rheometer(Yamaden, Tokyo, Ja-
pan)E *]’%3]"’:] S48 10% G2 AQl w9 2o
EEEH 10 cmPFE9 E7|5HES 2

71 4x4 cmZ Puncture testE
S S5t %= ZASAT. 71712F 212 com-
pression speed 1.0 mm/s ¥ strain 90.0% %1t}

Z3) €2 A (springiness)
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45 4’“’ el 0, 248 &H317] siA a7 &
¥R ZAE AFH3}A Gas chromatography(\/anan
Inc., Palo Alto, CA, USA)E AH&-3te] 25 E4U9] O,
Z*é% =439tk £4S 93 Gas chromatography 2] 4

Z 78 Detector = Thermal conductivity detectorZS A}
3193 Column®. 2+ CTRIG.A. 0.32 mm, Alltech Co.,
Kentucky, USA)E A3 Carrier GasZ He(50 Lm/
min)S AFE3 3 Column Temp: 35°C, Injector Temp:
60°C, Detector Temp: 60°CY] €52 Z1& Fo] O, A4S
S48 ATH1D).

SAEH

-
WEZH 2 ARRRE de A% Avsel fl4e 2
437) 5k EAEAANOVAIE B7 F p<005 55

oo mi%

o A Duncan’s multiple range test® AAlstgem, 1 A7
= ¥ (mean) £ ¥ FH A (standard deviation) 2 FA]5}FA
ot BE EAE AL Statistic Analysis System(v9.1 SAS
Institute Inc., NC, USA) SAZ 23S o] &3l A3}
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Znt of

EAMLE ME HAdHF2| pH
Eotey XZI 5 e Zé“ﬂﬂ%«l pH % 4= 9]
sh= Fig. 19l Yeld vie} 2ok MEFE S X33 AU
o] pH(Fig. 1A)9] 7% 6.63914 45 ¥ 6.25% 743}
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Fig. 1. pH (A) and acidity (B) changes of brined Baechu cabbages packaged with different plastic films at 4°C.

HDPE: high density polyethylene, AL/PE: aluminium polyethylene, Ny/PE: nylon polyamide, LDPE: low density polyethylene, MF:
Mirafresh (permeability-controlled polyethylene, US patent No. 5972815). * *Means with the different letters in the same storage period
(weeks) are significantly different (p<0.05) by Duncan’s multiple range test.
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F7Vete] A 0, T Zakate] A4 Aol 9
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AT (Fig. 2C) 9A MFE 802 ¥4 du)39
735 11x10° cfu/goll A 45 F 41x10° cfu/go-2 F7H&0]
7b vkokal HDPEE &0 2 249 a5 49 11x
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Fig. 2. Changes in counts of total aerobic bacteria (TAB, A), lactic acid bacteria (LAB, B) and Escherichia coli (E. coli, C)
of brined Baechu cabbages packaged with different plastic films at 4°C. HDPE: high density polyethylene, Al/PE: aluminium
polyethylene, Ny/PE: nylon polyamide, LDPE: low density polyethylene, MF: Mirafresh (permeability—controlled polyethylene, US patent

No. 5972815). *
multiple range test.

9Means with the different letters in the same storage period (weeks) are significantly different (p<0.05) by Duncan’s
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Fig. 3. Springiness (puncture test) changes of brined
Baechu cabbages packaged with different plastic films at
4°C. HDPE: high density polyethylene, Al/PE: aluminium poly -
ethylene, Ny/PE: nylon polyamide, LDPE: low density poly—
ethylene, MF: Mirafresh (permeability—controlled polyethylene,
US patent No. 5972815). *“Means with the different letters in
the same storage period (weeks) are significantly different
(p<0.05) by Duncan’s multiple range test.
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Fig. 4. Oz concentration changes of brined Baechu cab-
bages packaged with different plastic films and stored at
different temperatures for 1 week. HDPE: high density poly-
ethylene, Al/PE: aluminium polyethylene, Ny/PE: nylon poly-
amide, LDPE: low density polyethylene, MF: Mirafresh
(permeability—controlled polyethylene, US patent No. 5972815).
*d\leans with the different letters in the same storage temper-
ature are significantly different (p<0.05) by Duncan’s multiple
range test.
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