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Effects of Freezing Methods on Lipid Oxidation and Microstructure of Muscle Fibers in Acipenser sinensis

LIAO Jinhan', CHEN Jiwang"**, TAN Ling', LIAO E'?, JIAO Chuyi’
(1. College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2. Hubei Key Laboratory for Processing and Transformation of Agricultural Products (Wuhan Polytechnic University),
Wuhan 430023, China; 3. Hubei He Yuan Gas Co., Ltd., Yichang =~ 443000, China)

Abstract: This study was executed in order to investigate quality deterioration caused by lipid oxidation during the frozen
storage of Acipenser sinensis. Fish pieces were stored at —18 “C for 24 weeks after being frozen using a freezer (=20 or =50 C)
or liquid nitrogen (=80 or —110 “C). The central temperature, fat and free fatty acid (FFA) contents, fatty acid composition,
peroxide value (POV), thiobarbituric reactive substance (TBARS) value, and fluorescent compound content were measured
and the microstructure of muscle fibers was also observed during the storage period for the purpose of evaluating the
influence of freezing methods on lipid oxidation and muscle microstructure in Acipenser sinensis during frozen storage.
The results showed that with increasing storage time, the fat and polyunsaturated fatty acid (PUFA) contents of the four fish
samples decreased, while POV, TBARS value, and the contents of FFAs, saturated fatty acids (SFAs), monounsaturated fatty
acids (MUFAs) and fluorescent compounds increased. The gap between muscle fibers increased, which was accompanied
by breaking of myofibrils. In addition, the contents of fat and PUFAs in liquid nitrogen frozen samples were significantly
higher than those in freezer frozen ones (at the end of storage, the freezer frozen sample frozen at =20 C contained 7.89%

of fat compared to 9.13% for the liquid nitrogen frozen one at =80 ‘C), while POV, TBARS value, and the contents of FFAs,
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SFAs, MUFAs and fluorescent compounds were significantly lower than those in freezer frozen samples (P < 0.05), and
the muscle fiber structure was more complete. The above results indicated that liquid nitrogen frozen alleviated the degree
of myofibrillar damage and lipid hydrolysis in Acipenser sinensis during frozen storage, thereby reducing the speed of lipid
oxidation.
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Fig.1  Changes in central temperature of Acipenser sinensis during
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Table 1  Effect of freezing methods on fatty acid composition in Acipenser sinensis during 0-12 weeks of frozen storage
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Cyr 31.90£0.12° 31.50+0.01° 33401034 334042029  32.00+0.16° 31.90+0.01° 3380001 3430+0.08"  32.60+0.04° 32.60%0.03 353040.05" 36.50+0.11"
Cyo 30902001 31.30£0.13" 29.80+0.28" 29.90+041°  30.80%0.19* 31.00+0.01" 29204001 28.40+021°  30.60+0.01° 30.90+0.03" 28.60%0.08° 26.10+0.13"
Cs  3691001" 36+0.11" 3401001% 3204013 357+001°  341£001°  3324007°  3.04£001°  3.54£001" 3391007 3.04+0.05" 3.04+0.14°
Crs  28310.04"  2.66+0.04° 2294001° 2244001 237+001" 236001 191+0.03" 2014002  1.89+0.02" 1.75+0.01° 149+0.03° 1.37+001°
Crs  26310.04"  265£001" 239+001° 211+001°  245+001" 2454002  203+001°  221£001°  229+001" 238001 228+0.01° 2.07+0.04°
Cps  65810.04" 65720018 6.07+£001° 563009  633+0.02"  631£002"  5824+001°  520+£006°  6.08+0.04" 599£0.03" 550+0.01° 5.22+0.03
TSFAs  19.10£005 1930+0.01 2010006 21.00£0.14 19702005 1970+0.06 20901005 21.70+0.12  20.00+0.05 20.00+£0.09 20.80%0.05 22.10+0.09
TMUFAs 34302006 3390£001 35904035 36002036 34902016 34801001  36.80+0.02 3740010  3560£0.04 3550%0.01 38.30%0.02 40.20+0.09
YPUFAs 46601002 46802001 4400403 43004050  4550£020 4550006 42301003 40901022  44.40+0.09 44.40£0.10 4090+0.04 37.80+0.18
WE: SFAsMIFINIENIER (saturated fatty acids) 5 [F4T K5 S REA[FFR A [F I A AR 2 % (P<0.05) « TH.
2 HETTAN ST 5518 ~ 24 5 Gt B f IR v AL S 55 0
Table2  Effect of freezing methods on fatty acid composition in Acipenser sinensis during 18-24 weeks of frozen storage
N 184 244
AR IR . . . . . . . .
—110C —80 C —50C —20°C —110C —80 C —50C —20C
Ciso 1.54+0.01° 1.5640.01¢ 1.7440.01" 1.78+0.01* 1.69+0.01° 1.66%0.01¢ 1.8440.03" 1.984+0.02*
Ciso 0.28+0.01°¢ 0.26+0.01° 0.30+0.01° 0.33+0.01* 0.3040.01° 0.31+0.01° 0.3240.01° 0.37+0.01*
Cieo 15.1+0.06° 15.1+0.07° 15.94+0.09" 16.6+0.01* 15.6+0.01° 15.8+0.01° 16.8+0.02" 17.5+0.02*
Cio 0.4240.01° 0.4240.01° 0.61+0.01° 0.67+0.03" 0.44+0.01° 0.4440.01¢ 0.71£0.04° 0.85+0.01*
Ciso 3.2040.03¢ 3.114+0.01° 3.414+0.03* 3.434+0.01* 3.3940.02° 3.26%0.01° 3.6040.04* 3.63+0.09*
Cien 3.0840.05° 3.0940.04° 3.5640.04° 3.74+0.01* 3.2040.01° 3.074+0.07" 3.914+0.04 3.94+0.05"
Cisi 33.10+0.05¢ 33.10+0.03¢ 37.40+0.01° 38.90+0.04" 33.60+0.01°  33.50+0.02°  38.00+£0.01°  40.50+0.04"
Cigo 30.404+0.01° 30.7040.03" 25.8040.01¢ 24.204+0.01° 29.5040.09°  29.804+0.08"  2430+0.05°  22.10+0.04°
Ciss 3.2140.01° 3.294+0.01* 2.6940.01¢ 2.3040.01° 3.0440.04* 3.014+0.01* 2.9140.01° 2.3740.01°
Caou 1.70+0.01* 1.74+0.01* 1.69+0.01* 1.414+0.01° 1.68+0.01* 1.61+0.01* 1.41+0.01° 1.434+0.01°
Caos 2.04+0.02* 2.05+0.02* 1.91+0.01° 1.80+0.01¢ 2.07+0.01* 2.08+0.01* 1.3940.01° 1.0940.01°
Cas 5.95+0.02° 5.67+£0.01* 5.05+£0.01¢ 4.8640.01° 5.57+£0.03" 5.49+0.01* 4.82+0.01° 4.24+0.01°
Y SFAs 20.50+0.04 20.40+0.08 22.00+0.08 22.80+0.04 21.40+0.01 21.50+0.01 23.20+0.01 24.30+0.07
YMUFAs  36.20%0.10 36.2040.08 40.9040.04 42.704+0.05 36.8040.01 36.6040.09 41.9040.03 44.4040.01
YPUFAs  43.30+0.06 43.40+0.01 37.10£0.05 34.60+0.01 41.80+0.01 42.00%0.10 34.90+0.03 31.30£0.06
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Fig. 5  Effect of freezing methods on microstructure of muscle in

200 1

Acipenser sinensis during frozen storage
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