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Effects of Different Cooling Methods on the Qualities of Chicken Meat
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ABSTRACT: To explore the effects of different cooling methods on air cooling (AC), vacuum cooling (VC) and immer-
sion vacuum cooling (IVC) on the quality on chicken meat. By analyzing the effects of three cooling methods on chicken's
cooling rate, pH, color, and texture. Low-field nuclear magnetic resonance (LW-NMR) and differential scanning calori-
metry (DSC) techniques were used to analyze the moisture distribution and muscle in the chicken after cooling. Compared
with air cooling, the cooling rate of VC and IVC was significantly increased; IVC can effectively reduce the weight loss
rate of meat (P<0.05); after VC and IVC, the pH of the meat was significant higher than that of air-cooled cooling; the
texture results showed that the hardness of the meat pieces increased significantly after VC and air cooling (P<0.05); The
analysis by DSC showed that the denaturation enthalpy of muscle protein was reduced under the three cooling methods,
and the myofibrin and sarcoplasmic protein were significantly denatured after air cooling (P<0.05); the low-field NMR

analysis showed that the vacuum there was no significant difference in the water distribution of chicken meat after VC and
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IVC, while the components of non-flowing water in the air cooling group were significantly reduced (P<0.05), and free

water was significantly increased (P<0.05). IVC makes up for the lack of vacuum cooling, improves chicken quality to a

certain extent, reduces weight loss and improves water retention.

KEY WORDS: cooling method; immersion vacuum cooling; quality; differential scanning calorimeter; low field nuclear

magnetic resonance
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Fig.1 Cooling rates of three cooling methods
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Fig.2 Effect of different cooling methods on weight

loss rate of chicken meat
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Fig.3 Effect of different cooling methods on pH
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Tab.1 Effect of different cooling methods on color difference

21531 LA a*{H b*{H.
pONi Gl 52.14+3.16° 2.75+0.52° 16.47+4.17*
AC 4 50.47+2.28" 3.44+0.71° 19.71+2.58°
VC 41 51.02+1.16° 4.50+10.45° 21.04+2.09°
IVC 24 58.10+2.28° 2.51+0.36 15.52+1.17°

T LNSERE, a* LI, b* e RS T HRR B35 225% (P<0.05)
F2 RAFAIREH I

Tab.2 Effect of cooling methods on texture

2457 g i S WL g§ 14 [ 5 5417
X HE4H 2121.44427.71° 0.67+0.07° 1823.36 +27.05° 0.20+0.03° 38.78+31.04°
AC 41 3528.24+49.17° 0.51+0.03° 1799.40+49.66° 0.17+0.02° 42.12+36.16°
VC 4 2933.22+51.81° 0.58+0.03° 1701.26+67.73° 0.18+0.02° 42.15+61.56°
IVC 24 1856.55+68.68" 0.71£0.02° 1318.15+38.28° 0.23+0.03° 34.60+42.79°

T FSARAE P iR R 22 5 3% (P<0.05)
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Fig.4 DSC heat flow diagram of chicken breast protein
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1) 748 A Sf S5z e ¥4 20 5 A R PR PN S UK 4 3 RS AR AR 1)
AU K] 5 R X B AR FL, XU 4 G st 74 )
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Tab.3 DSC parameters of chicken meat treated with different cooling methods

- W T LER 3R 1 3k e 10 JJLER 25 1 2 S AL 28 P e 11T L3 2 1
AWREEC AR/ IEEPC AR/ IEEElPC AR/
X B2 55.4340.39° 0.39+0.16° 66.1340.69° 0.40+0.07° 78.52+0.61% 0.40+0.11°
AC 4 52.15+0.40° 0.24+0.09° 63.27+0.37° 0.21+0.09° 76.37+0.73° 0.30+0.03°
vC 4 53.90+0.23° 0.30+0.05° 64.36+0.49° 0.26+0.04% 77.54+0.58° 0.3240.12°
IVC 41 54.39+0.36* 0.34+0.02° 65.71+0.63¢ 0.36+0.07¢ 77.81£0.91° 0.37+0.05°
F: FIRA R REFRR 2R B3E (P<0.05)
3500 AC AFRB T, 6 LITAXT TR 200 0L 3R 4,
mm—jﬁ%ﬁ Py, Py, Py /R 3 FICRZS/KBYAHXT AR, CEAEM
Ss00l — IVC HOR R4 A0 K ARG 5 . B 4 T, 5508 TR A
.| e, 3RS AT, o BRI, HICHIR
% TR AT 2 A8 Ak, BEHA YR 507 SO PR 25 57K 1
gz 15001 SN /N . IVC 4 1y W EEFEAR,  ELAF X U 1 FH Gk 2%
1000 - N, XU IVC A0 FR )5, BEA AR S sk,
so0l H KA I AR S, AT RE R A IVC dHAE
. i W ISP 7K LA 5 1 T8 A A, S BOR HE Bl K

10°
t,/ms
K5 AN[R) B 7 =X 0 X8 i P st B A 5 s Ul ) o 3 TR i
Fig.5 Distribution of #, relaxation time under
different cooling methods

o B LR, TR IEAS 5 U AR KRS B T sk
ML 2 TR . WIS oy W, HiX 4
IR ER AR ReF U TR BR Al 25 D/, AT RESE XU S 3G 1A AN B
sk A b ERR, B A K. KR4 pH
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Tab.4 Effects of cooling methods on the water content of chicken breast

b3 itk N AR=ININ FI H 7K

Jisk ty,/ms Pyy/% t,,/ms Py1/% tr,/ms Py /%
Xif RE 21 2.56+0.25" 5.42+0.74° 49.82+1.16° 93.47+0.32° 464.68+12.35" 1.11+0.55°
AC 4 2.60+0.15° 5.37+0.40° 57.57+0.38° 92.74+0.03" 533.77+20.07° 1.89+0.07°
VC 4] 2.5240.02° 5.38+0.29° 43.65+0.50° 93.20+1.09° 453.72+31.75° 1.42+0.43 °
IVC 4 2.50+0.02° 5.40+ 0.06° 38.71+0.43° 92.30+0.77° 351.93+23.42° 2.30+0.37¢

T RS PR R R 22 5 3% (P<0.05)
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