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Abstract: To explore the quality changes of pre-made chicken chops under different liquid nitrogen flash-freezing temperatures,
liquid nitrogen spray (-80, -100, -120 ‘C ) was used to freeze chicken chops, whereas fresh storage at 4 “C and slow freezing at 18 C
were used as controls. The evaluation indicators included freezing speed, sensory score, water holding capacity, pH, color, texture
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and oxidation index. The results showed that treating chicken chops with liquid nitrogen flash-freezing considerably shortened the

freezing time. The sensory score of chicken chops treated with liquid nitrogen flash-freezing at -100 ‘C (70.83 points) was the closest

to that of chicken chops refrigerated at 4 “C (84.00 points), whereas treatment with liquid nitrogen flash-freezing at -120 °‘C caused

cracks on the surface of the chops. The water holding capacity of pre-made chicken chops can be effectively maintained by liquid

nitrogen flash-freezing. The centrifugal loss rate of chicken chops treated with liquid nitrogen flash-freezing at -100 ‘C was 20.95%,

whereas that of chicken chops treated with slow freezing at -18 ‘C was as high as 32.84%. A significant difference was detected in

pH among the different groups (P<0.05), but not in color (P>0.05). The texture indices of the liquid nitrogen flash-freezing groups

were generally superior to those of the -18 C slow-freezing group. Compared with slow freezing at -18 “C , the malondialdehyde

content of chicken chops treated with liquid nitrogen flash-freezing at -80 and -100 “C decreased by 22.54% and 15.02%, respectively,

whereas their glutathione peroxidase activity increased by 66.13% and 132.58%, respectively. In conclusion, compared with the slow

freezing at -18 °C , chicken chops treated with liquid nitrogen flash-freezing retained superior eating quality. It is recommended that

the processing temperature be maintained between -80 and -100 C .
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Table 2 Sensory rating form of pre-madechicken chop
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chops under different freezing conditions
E:(a) ARF )T SBETA; (b) & LNF 8¢ ik
JE R A,




MK EREHL

Modern Food Science and Technology

2024, Vol.40, No.1

R 3 AR HFFM TG HER F R ESR
Table 3 Average cooling rate of pre-made chicken chops

under different freezing conditions
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under different freezing conditions
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FEAR LI A, LNF 411 SOD % /1 ¥ {% T NF, Ml
RF s o, 2R H GSH-Px v #1H Frdet &, R
TR R LTI N 2 B S Y Bk B v 7, 3
A& B = A W H IR O A AL ) g 1 3E . Carvalho
ST ORI, R S RS A A, R TR
FEXS A SOD Ml GSH-Px figis 14, i HXSA & A
AU B AR B k. 25 F, & 3E BRI IR
FE A T ek 2D Vo VR 4T3 XS HE 2B BRI AR B A5 AL PR
R $2  GSH-Px 3% /7.

& 5 RESHFFETIHIGHH R

Table 5 Texture characteristics of pre-madechicken chops under different freezing conditions

283 A /N Rk "L /N R FE /T
NF, ¢ 95.11+13.42° 0.40+0.04° 21.90+5.81° 0.58+0.11° 0.05+0.01°
RF 5 ¢ 86.95+16.02° 0.38+0.02° 12.05+4.52° 0.41+0.03° 0.03+0.01°

LNF g ¢ 92.74415.00° 0.40+0.03" 14.30+2.51° 0.39+0.05° 0.05+0.01°
LNF 0 ¢ 92.21£12.27* 0.39+0.03" 14.29+1.80° 0.40+0.05" 0.0420.00%
LNF 5 ¢ 89.08+17.04" 0.37+0.09* 15.75+2.45" 0.504£0.05% 0.04£0.01%°

® 6 ARG HFFMHTHHIGHNELISIRO T

Table 6 Analysis of oxidation index of pre-madechicken chops under different freezing conditions

1% MDA 4% /(nmolmgprot) -SH 4-%/(mmol/g prot) T-SOD 7 /1/(U/mg prot) GSH-Px 7% 77/(U/mg prot)

NF, ¢ 2.05£0.09° 0.044+0.01°
RF 4 2.13+0.55° 0.0400.01°
LNF 4« 1.65+0.37* 0.058+0.00°
LNF 0 ¢ 1.81+0.26° 0.032+0.01°
LNF. ¢ 2.25+1.10° 0.047+0.03°

18.02+3.54" 3.64+0.91°
18.72+4.88" 3.10+0.75
15.03+2.71* 5.15+£3.41°
15.90+2.21* 7.21+1.84°
16.76+5.00° 4.30+1.63"
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