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Fig.2 Freezing curves of different freezing temperature
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Freezing features of different freezing temperature

Table 1

ik ) k5 &
AR

" B LB e/ Oy/cm Toh v/em-h™
min
-18 344 1.0 3.90 0.26
-40 149 1.0 1.80 0.56
-80 50 1.0 0.50 2.00
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Fig.3 Color comparison of hand grab mutton

with different freezing methods
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Fig.4 Comparison of thawing loss rate of hand grab

mutton with different freezing methods
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Fig.5 Comparison of moisture content of hand grab

mutton with different freezing methods
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Table 2 Comparison of tenderness and texture characteristics of hand grasping mutton with different freezing methods

L 2 R,
fa #1841 _18°C 40 C 80
W hlg 473.67 + 55.10° 789.18 + 40.61" 761.84 + 34.50" 508.16 + 50.03°
A I 1230.70 + 68.33¢ 1707.11 = 57.68" 1695.02 + 97.91" 1422.05 = 111.63"
oL o 1 /g 597.26 + 50.10" 1 148.68 + 80.14¢ 892.00 + 53.84" 782.32 + 37.90°
CE 0.75 + 0.01° 0.5 + 0.03" 0.70 = 0.01* 0.69 + 0.03"
T 0.64 + 0.01° 0.41 + 0.09% 0.4 + 0.02" 0.52 + 0.03"
EP Y 0.27  0.01° 0.20 + 0.01" 0.21 + 0.01" 0.24 + 0.00°

A7 AR /NG R R R 22 M 3 (P < 0.05)

PR R A B A PH PR S R R N R
PE SPE R MR BT Wang FPE I, TR
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AR, 33X AT B 5 5 fl el B o A K 5 1R 9 T VTR
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Fig.6 Changes in the water transverse relaxation time

of hand grab mutton with different freezing methods
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Table 3 Changes in the percentages of water in various forms of hand grab mutton

with different freezing methods

28 A My/% Mx/% Mxl%
X FR 20 5.34 £0.42° 83.66 + 0.06 11.00 = 0.05*
-80 C 5.08 £ 0.95° 83.62 £ 0.15° 11.30 + 0.04"
-40 C 5.67+£0.12° 82.38 £ 0.00" 11.95 +0.10°
-18C 5.48 £ 0.08" 82.10 = 0.02° 12.42 + 0.00*

TE [ — S 6 B9 /NS 5B 3R 28 Ve 25 (P < 0.05)

3 P RGS Jr 2 R R R S S I
K L My B3 S AR R RSS (P<0.05),%
B o R R R S AR R SR nT LSS S 2 AN 5 i
K, FINER My, B E (P>0.05), X &R
REEG KGR T YL EED, Hoh, Ras s
R RE S BT AR A d K 5 Mu(P<0.05),
SE S s =P R i oY N R 197 N A A o e
FERNE X2 I K 4340 2k LA i VR T X
AL F i R i SO IR HOR RS TR R B A
1o AR R0 R R 258
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& 7d) 34 1 302 Bt 100 B R 43 300 1) o 1)
UL 453 85, &R 25 A R O 25 0 WA Bl
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Fig.7 TEM micrographs of hand grab mutton

il

with different freezing methods
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Fig.8 Heatmap of correlation analysis for quality characteristics of hand grab mutton at different freezing methods
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Effect of Microstructure, Water Distribution and Quality Changes of Hand Grab Mutton
with Different Freezing Methods

Bi Yongzhao, ILuo Ruiming”
(School of Food and Wine, Ningxia University, Yinchuan 750021)

Abstract Taking the eutectic point as the final freezing temperature, this paper investigated the effects of different
freezing methods (-18, —40, -80 C) on the color, thawing loss rate, water content, tenderness, texture characteristics,
water migration and microstructure of hand grab mutton. The results showed that compared among different freezing meth-
ods, the L" value of samples frozen at —80 °C was significantly lower than that of samples frozen at —-40 C and -18 °C,
and had the lowest thawing loss rate (0.20 + 0.00) and the highest moisture content (0.49 £ 0.01). When the freezing
rate is high, the shear force value (508.16 +50.03), hardness value (1422.05+111.63), chewability (782.32 +37.90),
relaxation times 75 and T, the proportion of My (11.30 £0.04) were low, the proportion of cohesiveness (0.69 +0.03),
springiness (0.52 +£0.03), resilience (0.24 £0.00) and the proportion of M, were high, and the degree of microstructure
damage were small. The above indicators of hand grab mutton frozen at —80 “C were closest to those of unfrozen hand
grab mutton. In conclusion, a higher freezing rate can reduce the thawing loss rate of hand grab mutton, maintain higher
moisture and myofibril integrity, reduce the quality decline caused by freezing and thawing, maintain the texture and
tenderness of meat products, which is conducive to the quality fidelity of hand grab mutton. Taking the eutectic point as
the final freezing temperature, the freezing process lasted a short time, which can provide practical guidance for the cost
control of industrial production process. This study provides some enlightenment for the cold processing of hand grab
mutton.

Keywords hand grab mutton; frozen methods; quality; water distribution; microstructure



