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Effects of different packaging methods on the quality of
chilled pork of Hechuan black pig
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Abstract: [ Objective] To explore the effects of vacuum packaging ( VP) and tray packaging ( TP)

on quality characteristics of Hechuan black pork stored at 4 °C for different days (0,1,4,7 and 11

days). [Method] The changes of the indexes(cook loss, shear force , texture, sarcoplasmic and total pro-

tein contents, volatile basic nitrogen ( TVB-N) content) were compared and analyzed under different

packaging methods during storage. [ Result] With the increase of storage days, the cooking loss in VP

group showed no significant change, while it was extremely significant in TP group. After 1 day storage,
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the loss rate in TP group increased by 5. 55 % compared with fresh meat. VP can maintain better texture
characteristics of pork than TP. VP had no significant change in the concentration of pork myosin. When
the pork in TP group was stored for 4 days, the concentration of pork myosin significantly increased by
21% (P<C0.01) and it was stable after then. The total protein concentration in muscle both in VP and
TP groups had significantly changed, and the variation in TP group was greater. Both VP and TP showed
an increasing trend of TVB-N. However, VP pork was stored for 11 days to reach 15. 59 mg/100g (sec-
ondary freshness) , while TP pork was stored for 11 days to reach 29. 90 mg/100g(stale meat). The
shear force of VP pork was significantly correlated with the total protein content of muscle ( P<Z0. 05),
the cooking loss rate and TVB-N of TP pork were significantly correlated with texture parameters ( P<C
0.05). [Conclusion] VP and TP had a certain function to slow down the deterioration of meat quality,
and the storage period of TP pork was shorter than VP pork. The results provide a basis for cold storage
of Hechuan black pork in Chongqing.
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Table 1  Texture profile analysis (TPA) of vacuum packaged pork under different storage days
4 d 7d 11d

Storage time

Control group

1d

Storage 1 day

Storage 4 days

Storage 7 days

Storage 11 days

/g 32 725.90+ 33 303.50+ 20 544,20+ 32 021.40+ 23 089. 80+
Hardness 326.41 b 278.67 b 333.63 a 497.77 b 404. 89 ab
—265.50+ —459. 77+ —279. 66+ —274.27+ —359. 05+
Adhesiveness 61.77 b 96.22 a 17.75 b 24.88 b 12.56 ab
L. 0.74+0.05 0.68=+0. 06 0.72+0. 20 0.73%+0.23 0.5540. 06
Springiness
. 0.68=40.01 0.7040.05 0.67=40.06 0.6940.05 0.6340.11
Cohesiveness
22 035.80+ 23 456. 40+ 13 588. 90+ 21 719.50+ 14 570. 60+
Gumminess 144. 24 BCb 94.05 Cb 145. 23 Aa 205.53 BCb 218.25 ABa
13 081. 50+ 14 704. 40+ 10 110. 30% 15 228. 90+ 8 103.10+
Chewiness 161. 96 ab 131.52 b 263.42 ab 167.30 b 285.76 a
. 0.4540. 06 ab 0.5140.04 b 0.4240.01 a 0.4940.05 ab 0.42+0.01 a
Resilience
(P<C0.05); . (P<<0.0D).

’

Lower case letters in the same line indicate significant differences (P<C0. 05) ;different uppercase letters in the same line indicate extremely

significant differences(P<C0.01).
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Table 2 Texture profile analysis (TPA) of pallet packaged pork under different storage days
1d 4d 7 d 11d
Storage time Control group Storage 1 day Storage 4 days Storage 7 days Storage 11 days
/g 32 725.90+ 32 101. 20+ 32 107. 60+ 7 175. 60+ 7 682.30+
Hardness 326.41 Bb 305.55 Bb 267.63 Bb 242.71 Aa k257. 42 Aa
—265.50+ —221.70+ —253.80+ —302.40+ —497. 50+
Adhesiveness 61.77 Bb 55.97 Bb 66.77 Bb 43.93 ABb 82.43 Aa
L. 0.7440. 05 Be 0.8640.10 BCc 0.9840.03 Cd 0.4840.08 Ab 0.3640.07 Aa
Springiness
< . 0.6840.01 BCc 0.6840.01 BCc 0.7540. 31 Cc 0.5840.05 ABb 0.4740.10 Aa
Cohesiveness
22 035,80+ 21 943. 00+ 23 861. 70+ 9 447. 60+ 3 820. 60+
Gumminess 144. 24 BCb 207.21 BCb 244, 28 Cb 171.89 ABa 101.17 Aa
13 081.50+ 18 350. 80+ 23 304,53+ 4 888.20+ 1 508.00+
Chewiness 161. 96 BCb 192. 93 Chbc 215.82 Ce 250. 07 ABa 127.23 Aa
. 0.454+0.06 Bb 0.48+0.02 Bb 0.51+0.05 Bb 0.3740.10 ABab 0.25+0.10 Aa
Resilience
s (P<C0.05); s (P<C0.01).

Lower case letters in the same line indicate significant differences (P<C0. 05) ;different uppercase letters in the same line indicate extremely

significant differences(P<C0.01).
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Figure 3 Effects of different packaging on meat plasma

protein concentration for pork during cold storage
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Figure 4 Effects of different packaging on total meat

protein content for pork during cold storage
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(P<<0.01); N <0.01); (P<C0.05);

(P<<0.05); (P (P<<0.05).
3

Table 3 Correlation analysis for various quality parameters of vacuum packaged pork

/ / /
/ / /

/% (kg /g . o . . . . (mg+g™1) (mgeg 1)
i Adhesive- S - “ohesive- G = ot - Resilien-
Indexes Cooking Shear Hardness dhesive pringt Cohesive Lt Chewi estien Sarcoplasmic  Total (mg+ 100g—1)
ness ness ness ness ness ce . .
loss rate force protein protein TVB-N
content content
/0,
. . /% 1 —0. 381 0.113 —0.341 0.273 0.709 0.215 0.485 0.463 0.175 0.500 —0.584
Cooking loss rate
/et 1 0. 646 0.302 0.461 0.326 0. 604 0.402 0.227 —0.462 —0.957* —0.479
Shear force
e 1 —0.198 0.270 0.742 0. 994 ** 0.884% 0.882%* 0.228 —0. 396 —0.442
Hardness
. 1 0.704 —0. 185 —0. 245 —0.085 —0.490 —0.201 —0.427 —0.111
Adhesiveness
o 1 0.548 0.285 0.516 0.088 —0.226 —0.442 —0.749
Springiness
< . 1 0. 804 0.923% 0.816 0. 100 —0.108 —0.826
Cohesiveness
N . 1 0.912* 0.913% 0.220 —0.347 —0.503
Gumminess
< . 1 0.897* 0. 347 —0. 143 —0.621
Chewiness
. 1 0.479 0.062 —0.377
Resilience
gl
(mg- g1 1 0.649  0.435
Sarcoplasmic
protein content
o« g1
Smeg- g 1) 1 0.407
Total protein
content
(mg + 100g—1) 1
TVB-N
* (P<C0.05), %% (P<C0.01).

* Indicates significant correlation (P<C0. 05), %% Indicates very significant correlation (P<Z0.01).

4

Table 4 Correlation analysis for various quality parameters of pallet packaged pork

/ / /

/% (kgf) /g . L. . . . o (mgeg 1) (mgeg 1) /
' Adhesive- S - Cohesive- G - “hewi- Resilien-
Indexes Cooking Shear Hardness dhesive Springi Cohesive  Gummi Chewi esthen Sarcoplasmic  Total (mg+ 100g—1)
ness ness ness ness ness ce . .
loss rate force protein protein TVB-N
content content
/0
Cooki | ! /i 1 0.626 0.603 0.937* 0.794 0. 848 0.763 0.789 0.883* 0.012 —0.407 —0. 745
“ooking loss rate
/el c : 5
Shear force 1 0.536 0.716 0. 660 0.786 0.690 0.594 0.735 0.136 —0. 839 —0.664
H d//g 1 0.753 0.915%* 0.891* 0. 968 ** 0.899* 0.894* —0.390 —0.713 —0.915%*
ardness
Adhesi 1 0.821 0.908%* 0.877 0.792 0. 944 * —0.262 —0.664 —0.918*
esiveness
Springi 1 0.973** 0,962  0.995** 0,962 —0.033 —0. 605 —0.841
e mginess
Cohesi 1 0. 974 %% 0.950% 0.992%* —0. 085 —0.725 —0.904%*
~ohesiveness
1 0.939% 0.976* * —0.272 —0.754 —0.952*

Gumminess
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4  Continued table 4
/% (kgD /g . - . . . . . . - (mge+g 1) (mgeg 1) /
Indexes Cooking Shear Hardness Adhesive Springi= - Cohesiver  Gummi Chewt Resilien Sarcoplasmic  Total (mg+ 100g1)
ness ness ness ness ness ce . .
loss rate force protein protein TVB-N
content content
. . 1 0.942%* —0. 006 —0.527 —0.803
Chewiness
1 —0.163 —0.694 —0.930*
Resilience
gl
(mg - g™ 1 0. 365 0.496
Sarcoplasmic
protein content
. gl
(mg - g~ ") 1 0.811
Total protein
content
(mg + 100g— 1) 1
TVB—N
* (P<C0.05), %% (P<C0.01).

* Indicates significant correlation (P<C0. 05), %% Indicates extremely significant correlation (P<Z0. 01).
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