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IR AW AT A AFERL L3 (Aerobic pack-
aging, AP) .50% 0,+50% CO, < ¥ f1 %% (Modified
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15 BEL B L 25 411 %% 4% (PA/EVOH/PE, J& & 150
pum, O, B %N 4 ecm¥/m¥d, KZESBLE K 4.5
em’/m?/d) I 4E 6% 4% (PE/PVDC/EVA | JE i 55
pum, 0, & i % < 20 em’m¥d, KZESBILEN 6
g/m*/d) IR %E & (PP) FE ke & (PP) (RUA
£ 3% 35 5% (PA/EVOH/PE, J& £ 100 wm, 0, 5 i R
K 2 em¥m¥d , K ZESE LR 5 g/m/d) B BT
B A BR 2 B 1L

pH £ i ¥ (pH=4.00,pH=7.00) , & 2k & I /R
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TS WA YA PR W R Fhie WY ARLr R
Myeg LW AR, B 25 B AL A IRA W 5 2-F1
R H R S T SRR A, LR T
B B A R A A
1.2 U5 &

TL500 FC#& 2L, 2 E Vibomec 23 A ; Plus-
Vac2l /N E 254 2641, 8 E Calmette il & 4 FR
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Devices fill & A PR A .
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BRI 2% 0 T 00 53 % T A7 S TR 05 O X8 A i 4 45y
(B 21500 ¢), & TREAFE T 30 min N %2
FI| -35 CH 5 g (R 3 m/s ) HE 47 8 P e v 4 kb
P BTSSR UG B 1 2 H BRI (=1 °CH I
SERIIEE] A 2 h 38 min, I HIHEE K 14.43 °C/
h, BCHAE A BEPLHEAT A AT Rt | AR
(50%0,+50%CO0,) | .45 411, 2% B 25 W47 4 2% (B
M ES A, BT (85« 1)CHUKH Y 2~3
s) o BlJG A (=1.0 £ 0.5) COKIRAR H T8, HR 40 1%
222 5% AP Ml MAP F5£)5 1,5,10,15,20,30 d
BUFE VP FI VSP F 5 )5 1,10,20,30,40,50 d Bt
FEINAE pH A8 78 28 B0 0 | o R R M AT T L
B (Total viable counts,TVC)ZE38 45, 345 Fl 43 A
FEE T WRCAE D RS A2 0] 526 = e — D T AT
[6] 5 0945 KR LA (Total volatile base nitro-
gen, TVB-N) F1&5 8 EL L Z R (Thio barbituric
acid reactive substances, TBARS){EZFH845 .

1.3.2 $54R0E

1.3.2.1 pH 2% Szerman E®[Jr ik, i HI 5 #5
X pH 14T pH Fa bRl . (0 pH 5 HE Sz vl
(pH=4.00,pH=7.00) £ pH )5 , ¥ %k 4 A A
R S RE pH T R SRR E | 1 SR B

1322 HWE 2% LS8k, H CM-
600D Minolt €822 11l 5 A (e d b o I i SR AR
AL, TERARAER R REVLERE 4 4 ST
e I IC SRS Al L L1 AH o R EMA b7
1323 ZEEMK S Hopkins Y T ik B
4emx3cemx3em WEEREICH M, iUE TRE
LS HEHAS N 2SS BT T CRYKIE R A 35
min J& , B POREBCH FH L 7K ¥ 3 30 min, FH U8 4048
FREKATSEFREIL R My, TR EEL
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1.3.2.6 #EMEHEIA 2% Huang SF L,
S g AREIA 50 mL #B 4K, i T 2% 30
min,5 000xg &0 10 min, B 10 mL LiEW 5 1¢g
FALBEIR G, R4 A Shell G e B & #E kv
RIS ZEH L) mg/100 g TR,

1.32.7 @WAVE L Z R 2% Sinnhuber 1 Yu™
(771, B2 g SEREAE AT B FE LA 50 mL B0
B, A 3 mL 1% GG E e Z MR W .17 mL
2.5% ) AN RIS 1 mL T FEFEHE ) 7 ik
R E T 100 CHIZKVE I 30 min J&, Tk
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3 000xg & > 10 min,532 nm 3 K 400 52 1 35
MIOGEE o A sin 18 FIEWAE 532 nm P A 1 IR
JCEE ,m A8 ARG B, 45 2R L mg MDA/kg
RN,

TBARS=A52 9 .48 (2)
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Fig.1 Effects of very fast chilling with different

packaged pork on pH during storage
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RGN E AR, REEAR IR R B B (E
a’ BEARI, iR Ak U R DE Y 2 A5 S MAP J#
LT o & T HE 3 Fifa gl Ui i Pk 13 4
5 MAP(50%0,+50%C0O, ) 45 5 % 4 5 5 P s e 1Y
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23 BRELHLEEARNEBELEERNEZER
KT

PR it 6 DU ek e e 9 DR K R T K it 5 A Ak T
W 78 PR X —FR bR R AT IR, R v
G5 A AL 0 R AR I o) e v 28 B R AR 4k
N 3 7 Bl I ) ) 9 2B K R PR v 1 25
B 4 PG R 2R A TR SRS R AR AR Ak
(P <0.05), 2= W% A B LR IK R 7 Bl 2 I J8C s [a]
FA) HE K T B

P A 45 A AP R MAP ¥ T8 76 I 6% 29
B8] B 7% Z AR R KT VP R VSP, X ] fE & T
VP Fil VSP ¥ [N 28 FL25 £ 5 1 iU IR V0 2k ™
L ZEE T ILA & 7K ik B Fs e IR P29 Jakobsen

1 BRESAEZETIEAERMNEACEABAE® L8 b HEHNFIE
Table 1 Effects of very fast chilling with different packaged pork on L", @, b" value during storage

AT
F8 5 W 5% B 1A /d
AP MAP vp Vsp

5e AR (L") 1 49.42 +2.03" 51.24 £2.17* 48.22 +2.70* 47.67 +2.76™
5 48.91 £5.35% 48.95 + 4.07" - -
10 50.49 + 4.23% 51.22 £3.30™ 48.51 £3.89% 51.42 +5.19%
15 49.54 + 2.86"™ 51.95+2.21% - -
20 51.47 = 4.56™ 52.60 +2.12" 52.82 +3.55% 50.53 + 4.50
30 51.72 +3.90*" 52,62 £2.41% 49.67 +2.84"™ 52.20 +3.08*™
40 - - 50.36 = 5.76™ 52.60 = 4.07*
50 - - 66.10 = 2.75% 63.21 +3.67*

4L E A (a) 1 3.32£1.32% 2.59 + 1.66"™ 0.15 = 1.90% 1.30 £ 2.25%
5 2.93 +1.24" 4.12 +1.52* - -
10 2.51 £0.99* 2.95 + 1.09* 1.93 + 1.80* 0.69 + 1.01™
15 3.01 £ 1.01" 2.56 £ 0.45% - -
20 2.99 £ 1.07* 3.16 £ 0.91* 1.30 = 1.96™ 2.00 = 1.15%
30 335+ 1.01" 3.62 +0.83" 3.20 £ 1.37% 1.66 = 0.93"
40 - - 4.50 = 1.74* 3.90 £ 1.26*
50 - - 4.21 +0.85M 4.94 +2.01*

FEAL (D) 1 11.57 + 1.50" 11.30 + 0.84* 8.78 + 1.39% 9.04 £ 0.92%
5 10.16 = 1.59" 11.21 £ 1.72% - -
10 10.85 + 0.96* 11.65 + 0.69"" 8.96 + 1.09* 9.54 £ 1.27%
15 10.60 + 1.52* 10.63 + 1.43" - -
20 11.22 + 1.68" 12.14 + 1.36 10.33 = 1.34"~ 10.04 + 1.43%
30 10.97 £ 1.07** 12.20 + 1.06* 9.78 £2.34% 10.55 + 1.59*
40 - - 11.68 + 1.30* 12.37 £2.29*
50 - - 14.45 £ 1.67* 15.25 +2.45"

TE AN /ING 5 B e 7 ] — Kb B A AR ] I 5 (] 4 58 E B L% 2P AE o B REAEL b BT Y 35 28 5% (P < 0.05) s R IR RS - B 4 7R A ] 4k

L2 [ — PSR (]38 P 5 B L% ELREARL o BREAI b B W35 25 57 (P < 0.05) 5 “ =" R RGN
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Fig.2 Visualization of very fast chilling with different packages for pork storage
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Fig.3 Effects of very fast chilling with different

packaged pork on cooking loss value during storage
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SRREERAIRAT S o S| N Rk i ] )
TR A=W T 2E— 28 0 Ak, WLET 4 S A Wi 2R 18
HOREARZE AT, R BLR A BT H

FIEE R, A8 T PRl 1 JO A R 28200 T Ok S A
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(P<0.05), ]HE M T U5 £F 478 I8 72 40
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ZUI R AR AR, IR S 4 P
PILEC B P TVC A2 an 18] 4 TR . 4 Rl e
P TVC FEC U R 5 T a3 AR B oeh 4 b
NP i TVC #HiE, 4bF 1.63~1.83 Ig
(CFU/g)TEE Z P, (NY/T 632-2002 ¥ E154 A Y
R E A W) R B I 6.00 1g (CFU/g) , M PR
S HIZE S AP VR E 20 d B, 54 TVC by 5.41
lg (CFU/g) ; ¥ e 5 ¥ 21 45 & MAP (50% 0,+50%
CO,) W% 30 d B, %W TVC h 5.96 1g(CFU/
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Table 2 Effects of very fast chilling with different packaged pork on TPA value during storage

e i, aEFT X
EER oS i
B /d AP MAP VP VSP
B g 1 11317.69 + 474.31" 11788.45 + 1514.97% 1047550 + 572.82% 10 526.00 + 1 172.00*
5 10 766.56 + 774.42" 10029.10 + 1 349.24" - -
10 9836.03 + 748.06™ 9.804.40 + 1133.86™ 8907.47 = 1 188.04" 8 836.00 = 991.00"
15 8 961.67 + 928.06" 8 988.27 + 626.10" - -
20 8822.16 + 1 062.79™ 877434 + 1 178.06™  8250.30 + 685.01"  8036.48 + 972.02"
30 8 592.95 + 988.08" 8 603.75 + 531.07* 8 137.74 + 989.28"  8002.00 = 1 098.75"
40 - - 752177 + 984.15% 7 462.58 + 1 083.68"
50 - - 741523 + 854.17%  7314.84 + 883.63"
wHL A /g 3265.77 + 397.43" 3309.29 + 321.98™  2897.99 + 567.45%  2359.24 + 338.25%
5 277427 + 556.56™ 3004.99 + 567.45" - -
10 2537.21 + 590.84% 2992.81 + 404.20"  2452.74 £ 503.90®  2364.93 + 434.31*
15 2221.05 + 532.27* 2725.44 + 375.95" - -
20 2088.94 + 613.36* 2359.59 + 193.87*  2452.74 + 387.36™  1974.15 + 451.85"
30 2017.24 + 616.56* 2175.09 + 630.72M  1906.42 + 342.69  1888.15 + 353.30"
40 - - 1.836.97 = 401.07*  1810.78 + 449.81"
50 - - 1825.94 + 551.26™  1692.67 + 282.20"
e 1 0.58 + 0.03" 0.58 + 0.03" 0.58 + 0.03* 0.58 + 0.03"
5 0.57 + 0.03" 0.57 + 0.02" - -
10 0.55 + 0.03* 0.54 + 0.02 0.54 + 0.02% 0.53 + 0.02%
15 0.52 + 0.02* 0.52 + 0.02 - -
20 0.50 + 0.02* 0.50 + 0.03* 0.5 + 0.02* 0.50 + 0.02*
30 0.48 + 0.02* 0.48 + 0.02 0.48 + 0.02* 0.47 + 0.02*
40 - - 0.45 + 0.02 0.45 + 0.02*
50 - - 0.45 + 0.03* 0.45 + 0.02*
B 5 1 0.22 + 0.01* 0.22 + 0.02 0.20 + 0.02% 0.19 + 0.01%
5 0.19 + 0.01* 0.19 + 0.03* - -
10 0.17 + 0.01* 0.19 + 0.01"* 0.18 + 0.02" 0.18 + 0.01"
15 0.17 + 0.01* 0.18 + 0.01%* - -
20 0.17 + 0.01* 0.17 £ 0.01%* 0.18 + 0.02* 0.18 + 0.03*
30 0.16 + 0.014 0.17 + 0.02 0.18 £ 0.01* 0.17 £ 0.01*
40 - - 0.17 + 0.02* 0.17 £ 0.01*
50 - - 0.17 + 0.02* 0.16 + 0.01"
BEM 1 0.51 +0.01" 0.51 + 0.01" 0.51 +0.01™ 0.50 + 0.01™
5 0.52 + 0.02* 0.50 + 0.03" - -
10 0.48 + 0.02" 0.48 + 0.04" 0.49 + 0.04" 0.49 + 0.02*
15 0.47 + 0.02" 0.47 + 0.02 - -
20 0.46 + 0.03% 0.46 + 0.03% 0.48 + 0.03* 0.49 + 0.01*
30 0.45 + 0.03* 0.45 £ 0.01" 0.47 + 0.03%* 0.46 + 0.02"
40 - - 0.45 + 0.04 0.46 + 0.03*
50 - - 0.44 + 0.03" 0.45 + 0.02"

TE AN [l B 7 ] — Ak B2 552 i AN T D S () 4 P B ) B A

PR LA B 35 2% 5 (P < 0.05) , =" R A

FH RS (P <0.05) 5 AN Al K5 5 B 7% AN (] Ak B EH [R] — 5 I 1] 4%
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Total viable counts/lg(CFU-g™)

1 5 10 15 20 30 40 50
I K 15F (1]
Storage time/d

T AF/NG G R R F] — Ab B S S5 A TR I8 (8] 4% Y
TVC HAT B3 22 57 (P < 0.05) ; RFK TS SRk 3R 7R AN R Ak # 41
[F] — WL ) P TVC HA 3% 22 5+ (P < 0.05)
B4 BHREQAE SRR E X5 A E
ERA=%:{:0kA )
Fig.4 Effects of very fast chilling with different

packaged pork on total viable counts during storage

o) IR H S5 G VP IV E 40 d B 35 TVC
571 1g(CFU/g) ; MR H 455 VSP I 2
50 d BF, #5  TVC N 5.95 1g(CFU/g) , 76 LA B
R[] 2555 P TVC 2 oK 4 M PR

Bassey 2&PF 58 R B, 7E VKR (=1 £ 1)°CIF7 ik
1) AP Fl MAP 4% R ik 2| TVC L BRAE B 8] 2y 28
d, X 5ABFF G R ILAR 3 AL, Zhao SFPIFSY
VP 3% Wi TVC 78 21 d i &5 ik 6.00 1g(CFU/g),
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Effects of Very Fast Chilling Combined with Different Packaging on the Quality of Fresh Pork

Wang Su'?, Zhang Dequan', Wang Wei’, Yan Tongjing', Li Haibin’, Hou Chengli"”

('Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Key Laboratory of Agro—products
Quality and Safety Control in Storage and Transport Process, Ministry of Agriculture and Rural Affairs, Betjing 100193
’Meat Processing Key Laboratory of Sichuan Province, Chengdu University, Chengdu 610106
Beijing Shunxin Agricultural Co., Ltd., Pengcheng Food Branch, Beijing 101316)

Abstract This study aimed to investigate the effect of very fast chilling (chilling rate 14.43 C/h) combined with differ-
ent packaging methods on the quality of pork during storage. Pork, M. longissimus thoracis et lumborum muscles treated
with very fast chilling was packaged by aerobic packaging (AP), 50% 0, + 50% CO, modified atmosphere packaging
(MAP), vacuum packaging (VP), and vacuum shrink packaging (VSP). Changes in pH, meat color, cooking loss, tex-
ture profile (hardness, springiness, chewiness, resilience and cohesiveness), total viable count (TVC), total volatile
base nitrogen (TVB-N) and lipid oxidation during storage at (-1.0 +0.5) °C were measured in this work. The results
showed that the redness value a" (3.62) of very fast chilling combined with MAP was higher than that of very fast chill-
ing combined with AP (3.35), VP (3.20) and VSP (1.66) at 30 days of storage. The cooking loss of pork treated by
very fast chilling combined with VP and VSP was 20.82% and 21.83%, respectively, which was significantly lower than
that of pork packaged by AP and MAP (P<0.05). The TVC, TVB-N and lipid oxidation degree of VSP pork were 4.92
lg (CFU/g), 9.69 mg/100 g and 0.77 mg MDA/kg, respectively, which were significantly lower than those of the other
three kinds of packaged pork (P <0.05). Compared with AP, other packaging methods were more favorable to improve
the water holding capacity and color of pork during storage; very fast chilling combined with VSP was more suitable for
long—term storage of chilled pork than the others, and the shelf-life was close to 50 d.

Keywords very fast chilling; packaging method; storage; meat quality; shelf-life



