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Screening of Chicken Freezing Point Regulator and Quality Changes during Storage
LIU Li-li, MENG Yuan-yuan, ZHANG Chen-yi, LI Hao, GOU Feng-jie, HOU Geng—chen, YANG Nan
(College of Food and Bioengineering, Henan University of Science and Technology, National Experimental
Teaching Demonstration Center for Food Processing and Security, Luoyang 471023, Henan, China)

Abstract: Using fresh chicken breast as raw material and freezing point as the index, the response surface
method was used to optimize the ratio of freezing point regulator, and the quality change of chilled chicken
during storage was studied.The results showed that the best formula for screening the freezing point regulator was
NaCl of 5.48 %, trehalose of 3.12 %, V. of 2.06 %, sorbitol of 2.06 %. Under this condition, the freezing point
of chicken was predicted to be —2.4 °C. At the storage temperature of —2.4 “C, with the extension of storage
time, the hardness, elasticity, adhesiveness, chewiness and restorability of the treatment group with freezing
point regulator were significantly better than those of the control group without freezing point regulator (P<0.05).
And the treatment group had higher L" and a’, lower 4", maintaining a good color of meat. The increase of total
volatile basic nitrogen (TVB-N) in the treatment group was lower than that in the control group during storage,
and the shelf life could be extended to 24 days. Microstructure analysis of chilled chicken at storage of 24 d by
scanning electron microscopy (SEM ) showed that the treatment group had better meat structure than the control
group, and its myofibril structure did not break, arranged neatly and tightly.
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Table 1 Quaternary quadratic general rotation combination

design test factor horizontal coding table

(SES
IR - —
X, NaCl/% X, W8N/ % X5 Vel%  Xo IUBYE/%
-2 2.5 2.0 1.5 15
-1 3.25 25 175 1.75
0 4.0 3.0 2.0 2.0
1 475 35 225 225
2 5.5 4.0 2.5 2.5
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Fig.1 Effects of different freezing point regulators on freezing

point of chicken
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Table 2 Quaternary quadratic general rotating combination

design test design plan and results

RIS X, NaCl X, 8B X5 Ve X, INAYEE XSPVKSE/C

1 -1 -1 -1 -1 -1.3+0.1

2 -1 -1 -1 1 -1.5+0.1

3 -1 -1 1 -1 -1.2+0.2
4 -1 -1 1 1 -1.5+0.3
5 -1 1 -1 -1 -1.9+0.1

6 -1 1 -1 1 -1.7+0.2
7 -1 1 1 -1 -1.9+0.3
8 -1 1 1 1 -2.0+0.4
9 1 -1 -1 -1 -1.7+0.2
10 1 -1 -1 1 -1.8+0.2
11 1 -1 1 -1 -1.5+0.4
12 1 -1 1 1 -2.1+0.1

13 1 1 -1 -1 -2.2+0.3
14 1 1 -1 1 -1.9+0.2
15 1 1 1 -1 -2.3+0.2
16 1 1 1 1 -2.3+0.3
17 -2 0 0 0 -1.6+0.1

18 2 0 0 0 -2.3+0. 4
19 0 -2 0 0 -1.6+0.2
20 0 2 0 0 -2.2+0.3
21 0 0 -2 0 -1.8+0.1
22 0 0 2 0 -1.9+0.2
23 0 0 0 -2 -1.5+0.3
24 0 0 0 2 -1.6+0.2
25 0 0 0 0 -1.6+0.1
26 0 0 0 0 -1.7+0.2
27 0 0 0 0 -1.7+0.4
28 0 0 0 0 -1.6+0.2
29 0 0 0 0 -1.7+0.3
30 0 0 0 0 -1.6+0.2
31 0 0 0 0 -1.7+0.1
32 0 0 0 0 -1.5+0.2
33 0 0 0 0 -1.6+0.1
34 0 0 0 0 -1.6+0.2
35 0 0 0 0 -1.7+0.3
36 0 0 0 0 -1.6+0.2
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Table 3 Analysis of variance of chicken freezing point

wso P DOOC T e e e
X, 0.73 1 073 13520 <0.0001  #x
X, 0.96 1 096 17658 <0.0001  #*
X, 0.042 1 0042 766 00115 *
X, 0.042 1 0042 766 00115 *

XX, 0.01 1 0.01 1.84 01894
XX, 0.01 1 0010 184 0.1894
XX, 0.000 1 0.000  0.000  1.000 0
XX5  0.040 1 0.040 736 00130 *
XX, 0.16 1 0.16 2943 <0.0001  *x
XX, 0.090 1 0.090 1655 00006  **
X? 0.19 1 0.19 3497 <0.0001  *x
X7 0.13 1 0.13 2455 <0.0001
X2 0.087 1 0.087 1597 00007 =
X2 0.017 1 0.017 309  0.0933
Y| 2.52 14 0.18  33.05 <0.0001  *x
B 2E 0.11 21 0.005
KA 0.067 10 0.006 159 02287
HiRZE 0.047 11 0.004

BIR%E 263 35
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Fig.2 Response surface and contour map of the interaction of trehalose and sorbitol on chicken freezing point
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Fig.3 Response surface and contour map of the interaction between V. and sorbitol on chicken freezing point
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Table 4 Effect of the addition of crimping agent on the texture of chicken during storage

JEKIN [E]/d A /g BBHE/ (ges) ML PRE N
0 X IR 2954+22° 0.813+0.005* 0.122+0.001" 2249+58° 0.269+0.002¢
P OELIEE| 2878+20¢ 0.847+0.003* 0.114+0.002* 2386+67° 0.351+0.003#
4 XJHREH 2857+25" 0.789+0.002* 0.130+0.002° 2302+54¢ 0.2760.001°
UL 2816+23" 0.777+0.004" 0.096+0.001" 2471£69" 0.367+0.002°
8 X B ZH 2789+33¢ 0.722+0.001" 0.143+0.002° 2437+59° 0.293+0.002¢
PLLIES) 2704+29" 0.734+0.003¢ 0.079+0.001" 2587+65¢ 0.385+0.003¢
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Continue table 4 Effect of the addition of crimping agent on the texture of chicken during storage
b st ) /d Rt WRE/g i Rt (ges) MELAg A MIZHE
12 X REEH 2534£26" 0.657+0.002° 0.161+0.002° 2354+68" 0.372+0.003*
gkl 2652+27" 0.696+0.004 0.082+0.001# 2791+53° 0.434+0.002*
16 payisteil 2493+31° 0.602+0.003" 0.1760.001" 2205£61" 0.354+0.002"
pUBLIEE] 2506+35° 0.621+0.003° 0.105+0.001° 2649+61" 0.416x0.002"
20 XJ REEH 2327£26" 0.583+0.002* 0.187+0.002° 216368 0.261+0.003°
pUBLIEE] 24384271 0.604+0.004' 0.124+0.001¢ 2476+53" 0.397+0.002°
24 pagistiil 2226+31* 0.531+0.003° 0.192+0.002° 2087+61# 0.253+0.002"
AbFRZH 2349+35¢ 0.591+0.003" 0.137+0.001" 2347+61" 0.352+0.002"
28 SR 2186+30" 0.507+0.002' 0.198+0.002° 2010+65" 0.237+0.003¢
AbFRZH 2267£27" 0.557+0.004¢ 0.154+0.001° 2243+53¢ 0.3360.002"
T SR A R 3R 22 57 8 (P<0.05) MR FRER R 25 7 R 2 (P>0.05) .
X PR AR A I K S 1 R S R R TRk s R
PRI AL IR, X B2 R LA HRTE 2.4 CCTR 242 WG RS A R R A2 1l
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Table 5 Effect of the addition of crimping agent on the color of

chicken during storage

I g [l R L) <) b )
0 XHHR4]  49.19+0.16*  3.57+0.08°  9.88+0.12"
AEERZH 50.94+0.15°  3.78+0.07'  9.65+0.14"
4 YR 48.86+0.12"  3.74+0.09" 10.25+0.15¢
AERZH 51.4620.19"  3.89+0.10°  10.08+0.15¢
8 XHHRA]  48.55+0.11°  4.05+0.09"  10.77+0.14'
AEERA 52.36+0.19°  4.14+0.08"  10.360.12
12 YR  46.98+0.18' 4.15+0.08" 11.05+0.17°
AEERA 52.3620.19"  4.20+0.10°  10.62+0.16°
16 XTHRA]  46.98+0.18°  3.83+0.07°  11.59+0.13¢
AEERA 52.92+0.12°  4.31£0.09°  10.89+0.14°
20 MIRA 46.51£0.12°  3.680.09' 12.28+0.14°
AEERA 51.54+0.19"  4.17+0.10°  11.4320.13°
24 MR 45.36£0.18  3.46£0.07°  13.57%0.15"
AP 50.7840.15"  3.85+0.09°  12.95+0.16"
28 AL 44.18+0.16" 3.3120.07¢  14.32+0.12
AERA 49.64+0.13¢  3.64+0.08°  13.39+0.13°

T BB A R AR 25 53 8. 35 (P<0.05) , MR PR RR 22 S AN
F(P>0.05),

DKEE XS PR R LT 8 A B AR b e R R Y
Ak B 5 AT K RREH AIAL BRAH Z RIY LT {H 22 5
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Fig.4 TVB-N changes over time during storage of chicken
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