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Effects of different packaging ways on the storage quality of chilled chicken

MA Li-Na'? FAN Yan-Feng'?, ZHOU Qian'?, ZHANG Jing'?, CHEN Da-Wei'”,
GAO Yu-Shi'?, TANG Xiu-Jun'?**

[1. Jiangsu Institute of Poultry Sciences, Yangzhou 225125, China; 2. Inspection & Testing Center for Poultry Quality,
Ministry of Agriculture and Rural Affairs (Yangzhou), Yangzhou 225125, China]

ABSTRACT: Objective To study the effects of different packaging ways on the storage quality of chilled chicken,
and to predict the shelf life of optimized chilled chicken. Methods The 817 chilled chicken were treated with
different packaging ways such as oxygen permeable film packaging (group 1), air packaging of common polyethylene
food bags (group 2), vacuum packaging of heavy-duty nylon food bags (group 3) and vacuum packaging of aluminum
foil cooking bags (group 4). The effects of sensory evaluation, meat color, pH, inosine monophosphate (IMP) and free
amino acids (FAA) on storage quality of chilled fresh chickens at 4 °C were studied. Results The vacuum group
was superior to the non-vacuum group in maintaining brightness value (L"), redness value (a°), pH value, IMP and
FAA, and had advantages in inhibiting the growth and reproduction of chilled chicken pustlessness bacteria, which
increased the shelf life of ordinary packaging from 3—5 days to 7 days. Conclusion The vacuum packaging method

of 4 °C refrigeration is a better storage method for 817 small white feathers chilled chicken, which can retain its
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quality and nutrients to the maximum extent, and extend the shelf life to 7 days.

KEY WORDS: packaging method; chilled chicken; storage quality; shelf-life
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Table 1 Grade of sensory scores
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Table 2 Sensory index of chilled chicken with different packing methods during storage

TRFERT ]
215
0d 1d 3d 5d 7d 9d 11d 13d
411 40.00£0.00* 36.33+1.97°  32.83+1.94°  24.50+1.38" 16.17+1.33" / / /
412 40.00£0.00*  37.33+1.03°%  34.00£1.67°  26.83+1.72°* 16.50+1.52" 14.50+2.07™ / /
413 40.00£0.00 37.83+1.47%  34.67+2.07°  29.00+3.03*" 21.67+2.07" 19.33+1.75%  14.50+1.52™  8.33+1.86%°
14 40.00£0.00%  38.17+1.47%  35.00+1.55° 30.00+2.28¢* 22.17+2.71P 20.00£1.79%  17.33+1.37™  10.67+1.51%

TE: AR 5 BTG 7 B 2R 22 508 (.35 (P>0.05); [T 8 A R RS 5 B3R [l — 45 hR 22 53¢ .35 (P<0.05); [RIZI B AN [F] /NG 7 B 2R

Al —JE AR 2 50 3% (P<0.05); AR ARME, TIF.
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Table 3 Variation law of muscle color at different package methods
- LRATF I 1]
FEhr 4l
0d 1d 3d 5d 7d 9d 11d 13d
411 42.85+0.47°  50.43+0.52°°  49.76+0.38%° 47.56+0.59* 45.65+0.71°° / / /
412 42.85+0.47°  50.98+0.36"°  50.67+0.56*" 47.64+0.52% 46.58£0.91®°  46.31+0.47 / /
L
413 42.85+0.47°  51.81+0.75%  51.0440.76** 49.32+0.925% 48.69+0.85%"  47.73+0.89“* 47.68+0.80°¢ 45.46+0.73°
4 42.85+0.47°  51.83+0.33  51.26+0.63** 49.03+1.06%* 48.23+0.91%*  47.82+0.97°* 47.77+0.40¢ 46.02+0.38°
41 4.67+0.10° 5.01£0.114°  4.90+0.18** 4.87+0.11%  4.57+0.135¢ / / /
o #l2 4.67+0.10° 4.96+0.11%°  4.88+0.11""¢ 4.81+0.09%  4.45+0.11°° 4.31+0.10% / /
a
M3 4.67£0.10° 5.07+0.12% 5.18+0.10* 5.35+0.09%*  5.39+0.1145%  5.43+0.09%5* 5.48+0.11*%*  552+0.21*
H4  4.67+0.10° 4.93+0.07% 5.06£0.13PE®  501+0.14P%°  5.10+0.155°  5.224+0.114B° 5.19+0.08"*  5.33+0.16*
41 5.96+0.11¢ 6.31+£0.07% 6.74+0.24" 6.68£0.26"  6.29+0.16"° / / /
2 2 5.96+0.11¢ 6.36+0.21° 6.79£0.19* 6.64+0.53*%  6.57+£0.30%5*  6.68+0.31"8 / /
b
3 5.96+0.11° 6.38+0.14¢ 6.63+0.345¢ 6.70+0.33*BC  6.37+0.29% 6.85+0.35"% 6.61£0.235  6.99+0.22%
4 596+0.11° 6.32+0.24¢ 6.88+0.124P 6.80£0.38®  6.70+0.30% 6.78+0.31%  6.2440.18*  7.17+0.44*
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Table 4 Variation law of pH at different package methods

TR AEIF 7]
20 5|
0d 1d 3d 5d 7d 9d 11d 13d
41 5.93+0.04° 5.80+0.05" 6.22+0.06* 6.41+0.07% 6.55+0.05"° / / /
42 5.93+0.05° 5.79+0.04" 6.10+£0.05"° 6.21£0.04° 6.35+0.05%° 6.44+0.06™ / /
3 5.93+0.05¢ 5.75+0.05" 6.03+0.04™ 6.10+0.05" 6.17+0.04"¢ 6.23+0.04° 6.31+0.03" 6.40+0.06"
4 4 5.93+0.05" 5.74+0.05° 5.99+0.02" 6.07+0.06"° 6.21+0.03¢ 6.26+0.035<° 6.30+0.03" 6.40+0.02*
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Table 5 Variation law of IMP at different package methods (mg/g)

Cyeainy 1|
ZH 5
0d 1d 3d 5d 7d 9d 11d 13d
41 3.66+0.16%  3.14+0.11%° 2.45+0.21¢ 2434021 1.47+0.14>° / / /
42 3.66£0.16%  3.35+0.20%° 2.67+0.23% 2.64£0.16%  1.25+0.10™ 0.65+0.04% / /
43 3.66+0.16"  3.48+0.18% 2.90+0.13“ 2.69+0.15%  1.71+0.22% 0.87+0.07™ 0.80+0.07" 0.53+0.05¢
2 4 3.66£0.16"  3.52+0.23" 2.77+0.105 2.77+0.16%  2.14+0.12%* 0.89+0.03™ 0.74+0.05" 0.73+0.06°

40.16%. 34.15%. 46.72%. 58.47%, T K& 3 (P<0.05).
H9dJEd 3. 44 MEMBATTE, HA4 M od 2
SAWE, LR BAHE, HOE I EE 3, A48 IMP
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F6 TEBEFNIT FAA WELHRE
Table 6 Variation law of FAA content at different package methods

B . FRAF I ]
E 2 <R |
0d 1d 3d 7d 9d 11d 13d
1 2.31+0.19€ 2424017 3.12+0.24%°  3.47+0.33%°  3.26+0.29"B¢ / / /
BMTFAA A2 231x0.19¢ 2.48+0.21°  3.06+£0.26%°  3.42+0.30"  3.75+0.37""  3.71£0.32*" / /
Ngkg) #413  2.31+0.19" 2.54+0.13%  3.59+0.36"  3.88+0.14”*  4.48+0.355%" 522+0.42%  4.78+0.46°  4.28+0.41°¢
44 231+0.19° 2.57+0.15%  3.66+0.31%  3.88+0.14”*  4.63+0.345% 552+0.15%*  4.91+0.32®  4.52+0.28°
1 1.65+0.09€ 1.714£0.08°  1.90+0.13%®  2.07+0.16* 1.75+0.165¢¢ / / /
W FAA H 2 1.65£0.09° 1.71£0.10%  1.93+0.17*  2.11+0.20* 2.09+0.18%°  2.03+0.15"° / /
Ng/kg) 213  1.65+0.09° 1.754£0.08°  2.07+0.09“® 2.21+0.16%¢  2.36+0.23%  2.68+£0.17**  2.34+0.21° 2.05+0.20¢
44 1.65+£0.09" 1.774£0.05%  2.15+0.21%  2.26+£0.21°  2.50+0.23%  2.90+£0.27%* = 2.444+0.22%¢  2.15+0.11°
41 0.37+0.02° 0.40+0.01”  0.76£0.07°  0.85+0.08%°  1.00+0.09* / / /
Bk FAA 412 0.37£0.02° 0.44+0.02° 0.79+0.06  0.86+0.07°°  1.03+0.09°  1.17x0.11*" / /
Ng/kg) 413  0.37+0.02" 0.46£0.04%  0.82+0.06°  0.89+0.07™  1.04+0.09¢ 1.58+0.14%  2.00+0.15% 1.69+0.15%°
14 0.37+0.02¢ 0.54+0.05™  0.84+0.04" 1.01£0.07°*  1.06+0.10° 1.47£0.10°  2.04+0.15* 1.89+0.15%
41 71.49+4.91%  70.87£7.60* 61.35£6.47° 60.25+8.24%  54.16+£6.96" / / /
”é " FAA 42 71.498401%  69.618.78"% 63.37£6.92°%C 62.02£6.07°C 56.52£9.63  54.92+6.33C / /
M FAA
y 213 71.49£4.91*  69.04+5.78" 58.38+7.09°  56.94+4.425C  53.00+7.06°° 51.42+4.32% 49.55+7.96° 48.10+4.21°
L A5il/%
14 71.49+4.91*  69.34+4.94% 5932+9.61° 58.35+6.84%  54.29+7.205%¢ 52.59+5.30°C  49.75+2.92¢  47.66+4.67°
1 1591£0.57°  16.69+1.28° 24.50+1.68% 24.49+1.97%  30.60+2.44*° / / /
=}
EH; Fii 12 15.9140.57¢  17.73+2.22°° 25.844+2.14%  2520+3.05°  27.75+4.44%% 31.73+3.73%° / /
MF
tt?ﬁIJ/O/ 03 15.91+0.57°  18.09+1.35"° 23.0842.21¢ 22.92+1.74°  23.35+2.56° 30.41+3.75%° 42.20+5.31% 39.49+2.73*
0
14 15.91£0.57°  21.18+2.60°" 23.05+2.67°C 26.08+2.59®  23.21+3.795* 26.60+£1.80%°  41.79+5.33*  42.07+5.10*
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¥4 K P 3h 2 A (total volatile basic nitrogen, TVB-N)
HORAE A S B K E Ik E e bR, RIE GB
2707—2016 FLEEE(FR)EE7 &I TVB-N [EAHF KT
15mg/100 g, H#E 7 45 R BN, HEES KN TVB-N PG {E
H(7.52+0.08) mg/100 g, H i 25 0 F80 AT (8] 44 5% 1 S 25 54 o
(P<0.05), 5 d Ji#H 1 15%)(18.8+£0.82) mg/100 g, 7 d J54H 2 ik
F(24.60+1.18) mg/100 g, 9 d Ji 41 3 4(24.89+1.29) mg/100 g, 21
4°4(23.39+091) mg/100 g Fitt, LIFRILIERREERFR, 4 1
2R 3 d S ANRER T, [RIFE, 4 2. 46 3 4 4 20 DIV

fREEZ 5. 71 7d FEAEER .

2.7 EYIRRSR

A S E AR E A P LIRS R, TR
FEEHEAES TSR TR R, K
TS Sy AR, 25 2 e 1 A R AL T 45 A JE v 5 e T i
5 5 PR AR R S R R R R DA G Y ik 8 ml
Wi 5 TR ] P AR, 5 2 v G e it i 3 TR, ELAAIE:
1 d A, JEEAS AR B HGE E R T B A 41(P<0.05),
W 13d )5, A3, A4 EREEPRMLT 6.5 mg/ke.
FEMWREHTI, 7 o i () L PR g2, (R 7 d S,

®7 TREBEFXS TVB-N B LHEme/100 g)
Table 7 Variation law of TVB-N at different package methods (mg/100 g)
TRAFET ]
20531
0d 1d 3d 5d 7d 9d 11d 13d
M1 7.52+0.08" 9.05+0.16"  12.10+0.23“*  18.80+0.82%"  25.25+1.04* / / /
#H2 7.52+0.08F 10.11£0.36™  11.10+£0.27°"®  13.80+£0.19°°  24.60+1.18"  34.64+1.57* / /
43 7.52+0.08° 8.31+0.18%  10.26+0.20™  12.27+0.38%  14.87+0.77  24.89+1.29%°  59.11+£2.77%  88.93+3.26"
44 7.52+0.08" 7.88+0.16%  8.32+0.24%  11.9240.22°°  13.43+0.71°  23.39+0.91¢®  53.71+2.37%®  88.70+3.67"
#8 TREEBRARIMTEMENEILHAE(mg/kg)
Table 8 Variation law of biogenic amines content at different package methods (mg/kg)
P A7 1]
0d 1d 3d 5d 7d 9d 11d 13d
1 1.52+0.08% 2.06+0.17°®  3.01£0.22%  5.01+0.45%  7.31+0.38" / / /
12 1.52+0.08F 2.14+0.18%  3.03£0.16™  4.93+0.15%  5.52+0.34%  10.33+0.39** / /
e 03 1.52+0.08F 1.91+0.16"°  2.01x0.11%  2.11+0.17°%  2.35+0.19™ 3.46£0.28%°  4.14+0.40%*  6.22+0.28"
44 1.5240.08° 1.91£0.09™  2.08+02™°  2.11x0.20®*  2.20+0.17° 3210325 3.44+0.33%"  5.45+0.26™
41 1.33+0.08% 1.99+0.11°  2.79+0.24°®  4.07+0.30%  9.81+0.37" / / /
42 1.33+0.08" 1.96+0.13%  2.85+0.20""  4.02+£0.16“®  9.38+0.16"°  18.62+0.83* / /
I 43 1.33+0.08" 1.47+0.09"  2.61+0.13"  3.0320.13"  6.4620.25>  14.29£0.93° 20.57+1.45%"  28.68+1.29"
14 1.33+0.08F 1.42+0.08™  2.27+0.12%  3.02+0.17""  4.38+0.38™ 8.73£0.72%°  14.20+1.42%°  17.00+£0.90"°
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PRAR LS A (A 3) IR AR E A Uk (4 HTE YRS
). ZLREE @) pH. IMP & 48 77 TG T o 0 25 (41

Hh A W I B SN B AT — s AR A, L e e
AR5 T e

3 %

I, 87 R 5 T i bR 245 S22 0 3 i v fif
X, A AHE, HIRBERE . A7 BRI T 817
VR XGTE 4 CCIVTRRT AR A T 55 100 6 B8 A0 L 25 2B 0] X8 P AL
P i L R i SRR IR, DA T BB 10 ) RE A2 iy v S X0 BT 4
W WS BB IR (Rl S I, e in =

DA R M b AR s A (H 2), HASHMEYER S
FAA &R TR 8 I TR a4l [, T a4
JCAFREE G T 1A b 5 i 22 s Ak, R T 4
¥ i X6 JE OSBRI, T P LS A R A G RS B XY
A BL LM, Rt AR i BT M) 3~5 d fRTHE 7 de £
BRARR LI, 4 °Cre LAY B2 (12 Jr AU RE V4 fif
R G AUISE R 7 d, BTSRRI B e e v fif X
PPt — 2225 o Jim 0BT G0 R R T e 4R it —
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