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Effects of Microperforated Film Packaging on the Improvements of
Quality and Shelf-Life of Pork Bellies during Cold Storage

K. T. Lee and C. S. Yoon
Dept. of Food Science, Kangnung National University

Abstract

This study was conducted to determine the effects of microperforated film on the quality and
shelf-life improvements of pork bellies during cold storage. Samples were stored for 14 days at 0+1°C
and 55%£10% r.h.. The packaging treatments were the unpackaged sample as control, the wrapped
samples with microperforated polypropylene film(MPF) and unperforated PP film(PPF), respec-
tively. After 10 days, the counts of all kinds of microorganisms investigated tended to be the lowest
in the control samples, and followed by MPF and PPF. The ‘a’ value for PPF was significantly lower
than the values for control and MPF at 14 day. The 'L’ values for MPF measured after 10 days
were significantly lower than those of PPF and higher than those for control. After 4 days of storage,
the ‘b’ values for PPF showed significantly lower than those of MPF. As storage time elapsed, percent
weight loss was the highest in the control samples followed by those from MPF and PPF. Sensory
analyses showed that MPF samples tended to be evaluated higher in all parameters than the control
and PPF samples after 7 days. It is concluded that microperforated film wrapping can be used

efficiently for maintaining the quality of fresh pork bellies during cold storage and retail display.
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Table 1. Changes in microbial counts(log CFU/cm®) of pork bellies which were not packaged
{control) and wrapped with microperforated polypropylene film(MPF) or unperforated polypro-
pylene film(PPF), and then stored at 0°C for 14 days

Storage time(days)

Microorganism Treatment
1 4 7 10 14
Control 5.12° 513 572° 553 558"  580**
Total aercbes MPF 512 516 572 539°  580* 6.95%
PPF 512° 5.13% 512 5.43° 6.50P8 8.14¢
Control 3.79° 3.74° 3.64° 425* 428 466
Pseudomonas MPF 3.79° 3.29° 3.61° 415®  506°8 6.60°"
PPF 3,76 3.38° 3.66° 4528 603°° 758¢
Control 420 352° 381%® 381%° 449 478
Enterobacteriaceae MPF 4.20™ 342° 363 398%°  498°4F  5o7th
PPF 4.20° 343° 3.76 388  547°° 7.25%
Control 415° 3.75° 414° 439 447" 458%"
Lactic acid bacteria MPF 415° 3.81% 3.95° 407 470 5.16°48
PPF 415° 379 394* 439 507° 5,95
Control 3.99* 3.26° 354° 359° 372 3.30°*
Yeast & Mold MPF 3.99° 320° 3.12° 346°  390° 5.00°®
PPF 3.99° 3.35° 3.10° 357 427° 5578

27¢ Means with different small letter superscript in the same row represented significant difference at

p<0.05.

A~C Means with different capital letter superscript in the same column represented significant difference

at p<0.05.
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Table 2. Changes in color of pork bellies which were not packaged(control) and wrapped with
microperforated polypropylene film(MPF) or unperforated polypropylene film(PPF), and then

stored at 0°C for 14 days

Color Storage time (days)
Treatment
parameter 0 1 4 7 10 14
Control 3892*4  37.00%*  3428"  3313%% 3031 2586
L MPF 4457°®  3895°%  3872B  3g39PAB  3737°B 3332
PPF 4605  4424™F  4521™B 43748 4357 4299
Control 1363 16.60° 15.90° 17.13° 16.72° 16.00°®
a MPF 12.35° 14.48%® 15.44° 16.71° 15.96° 15,378
PPF 11.86° 1384  1581¢ 15.04% 1410%  1o0g%bA
Control 3.55%8 7.02% 6.94%A8  740B 7.73® 7.20°8
b MPF 272%48  530PAB 7978 7.23°B 7178 7.40%
PPF 2.10* 4.98% 5054 5.59%4 5.48%4 4244
Control - 4.92*4 6.17%8  7.79® 10.06% 1376
4E MPF - 6.5428 7.99°B 8.81°® 9.20% 12,55
PPF - 3.94%4 5.00°4 448 4.75%4 3764

47 Means with different smal letter superscript in the same row represented significant difference at

p<0.05.

A~C Means with different capital letter superscript in the same column represented significant difference

at p<0.05.
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Table 3. Changes in weight loss, TBA, water contents and pH of pork bellies which were not
packaged(control) and wrapped with microperforated polypropylene film(MPF) or unperforated
polypropylene film(PPF), and then stored at 0C for 14 days

Weight loss(%) Water contents(%) TBA(mg/kg) pH
Storage
time Controi MPF PPF Contrdd MPF PPF Contrd MPF PPF  Controd MPF PPF
(days)
0 00° 00° 00 688" 688 688" 034 034 038 58 57 57
1 24% 13® 03" 69.7% 679 730 038 036 03” 58 57 57
4 57°  33% 06" 653% 675" 720" 039" 043 032 57 58 58
7 102 44® 14 591% 654 724 0384 048" 035 58 58 57
10 122 79% 229 545" 640" 717° 0394 050" 374 58 57 58
14 155 97 219 57 602%®  658C 054" 052 46" 59 59 58

a~f Means with different capital letter superscript in the same column represented significant difference

at p<0.05.

A~C Means with different small letter superscript in the same row represented significant difference at

p<0.05.



232 A E 8 3R A21W A)3%(2001)

A= 155%F F7H3k ) olof ¥ts) MPF
A 8.9 PPFAIEAA = AF 14948 MPFAIR
9} PPFAI &AM Z}zh 13%9) 0.3%2] Y2 +
& el oy AR e QB2 FE F X
ZAFo) A F3) A3 F7heted AR 14U A ol
£ MPFAIE9 PPFAIEANAN Zz 97%9}
21%9) %< BAc v AdFE MPFAIRC
M YAz 3 AgFEE Addd &
FEHe FHo] FUHNA FHoE wddd
AGFETHE mAEFT AN FE ST
o] tha EUE A uFo FE FLE Ui
AAAE & A AAY FF AN} AWF F
g gotdts F7 A¢7 LY ACE @
e

SEFZL 7 AF TN T3] A F 7

28E FAE Yl FESFHS Agx
7] MPFA| 8¢t PPFAIE A 23] 688%% &
& JERN U A7) A wE
#asa AF 14dA A= 2H2} 60.2% 9} 65.8%
#HE YUY dZ T ME HE 68.8%00
A 149 A= 527%E AA 7adte Fe 7
23 Aslel AR %S JeRTh

TBAZS 094 0.34 mg/kgoliAl AZ717+0)
AZEFE XE TZFNA F3] F71319 14
YA o= MPFA &8 PPFAI RN Z}2} 052
mg/kg# 046 mg/kgd] @& JYEAT 2
Hu, AEFZHY F93Q AolE $AE +
gt W, A EKY AR F pHY WI}+=
& Aol § HolA g AR 7R 57~
59 #&¢& fFA3a

Table 4. Sensory evaluation scores of pork bellies which were not packaged (control) and wrapped
with microperforated polypropylene film(MPF) or unperforated polypropylene film(PPF), and then

stored at 0°C for 14 days

Storage time(days)

Parameter Treatment
0 1 4 7 10 14
Control 5.0° 458 354 2.8%4 224 15%
Discoloration” MPF 5.0° 47" 398 33%® 30% 247
PPF 5.0° 43* 39% 2.9% 279 17A
Control 5.0° 4.7° 4.2° 36 3.2¢ 2.7%®
Off-odor? MPF 5.0° 47° 4.2° 36 3.2° 2.8®
PPF 5.0° 47" 42° 33¢ 30° 2.0fA
Control 5.0° 45° 34% 2.6%4 248 154
Outer appearance” MPF 5.0° 48 38 34 29%®  o3B
PPF 5.0° 46° 39°® 3.2 28% 19
Control 5.0° 4.4° 354 2.6 264 18
Overall acceptability ~ MPF 5.0° 47 39°® 34% 30 25®
PPF 5.0 44° 40°® 3.1 28% 18"

2~f Means with different small letter superscript in the same row represented significant difference at

p<0,05.

AB Means with different lcapital letter superscript in the same column represented significant difference

at p<0.05.
Y Means based on a 5 - point scale(1:
¥ Means based on a 5 - point scale(1:
¥ Means based on a 5 - point scale(1:
' Means based on a 5 - point scale(1:

total discoloration,
abundant off-odor,
extremely undesirable,
extremely undesirable,

5: no discoloration)}

5: no off-odor)

5: extremely desirable)
5: extremely desirable)
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