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Controlling freezing point of cobia by using freezing point regulators

SUN Jiying'*, WU Yanyan', YANG Xianging', MA Haixia'
(1. Key Lab. of Aquatic Product Processing, Ministry of Agriculture; South China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. Dalian Ocean University, Dalian 116023, China)

Abstract: We investigated the effect of three kinds of freezing point regulators including CaCl,, NaCl and V on cobia ( Rachycentron
canadum) by single factor comparison experiment. 4% CaCl, treatment for 60 min decreased freezing point to —1.21 °C; 2% NaCl
treatment for 90 min decreased freezing point from —1.01 C to —1.36 C; 0.5% V treatment for 30 min decreased freezing point to
—-1.30 C. Orthogonal experiment was conducted to determine the best proportion between NaCl and V.. The results show that treat-
ment with 3% NaCl and 0.3% V, for 60 min decreased freezing point by 60.4% , from -1.01 C to - 1.62 C.
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Fig. 1 Freezing curve of cobia without

freezing point regulators
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Fig.2 Effect of CaCl, on freezing point of cobia
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Fig.3 Effect of NaCl on freezing point of cobia
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Fig. 4 Effect of V on freezing point of cobia
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MEEARIKEA —ERNEmR, BE2ERARE, dts
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B, BNMEFH 3% NaCl YA 0.3% V, WRIZ AT ZEE
60 min, FAIfEHIKEMBEMRE -1.62 C, SHAREMEH 2%
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R 30 min A LIS T Ve RO R Bk A5 F MR A
Bk

3 4iie

i R R e R LA A KR TR, AR IR
FI NaCl, CaCl, 1 V. B[R 24030 42 f1 /5 3 HOK s B9 2R
5 B b AR B 2% ) NaCl ¥R MO b B0 227 2
90 min, APKHVKAH -1.01 CREZE -1.36 C; [ 4%
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Tab.1 L9 (3') orthogonal design for freezing point regulators
K2 factor
KF NaCl ¥ 9 B A 4350/ % Ve WRIRTR 5 % LA 18] /min
level concentration of sodium chloride solution concentration of V solution soaking time
(A) (B) ()
1 1 0.3 30
2 2 0.5 60
3 3 0.7 90
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Tab.2 Results and analysis of orthogonal test
KZ factor
%5 NaCl ¥ ¥ i B 5350/ % Ve WBRE S % 1 6] /min K/
No. concentration of sodium chloride solution concentration of V. solution soaking time freezing point
(A) (B) ()
1 1 1 1 -1.38
2 1 2 2 -1.34
3 1 3 3 -1.08
4 2 1 3 -1.59
5 2 2 1 -1.52
6 2 3 2 -1.71
7 3 1 2 -1.62
8 3 2 3 -1.61
9 3 3 1 -1.60
K, -3.80 -4.59 -4.50
K, -4.82 —-4.47 -4.67
K, -4.83 -4.39 -4.28
R 1.03 0.20 0.39
R3 L) EXRFENH
Tab.3 L, (3*)analysis of orthogonal test
e P22 F T F(S) A 1 BE () F F il 5 BEH
factor sum of square of deviations degree of freedom F value critical value of F/ significance
A 0.233 2 9.765 5.14 *
B 0. 007 2
C 0. 025 2
1R2Z error 0. 039 2
1524 2 error”® 0.072 6

W o+ KRTFREF(P<0.05); #25. FEBMEK CHS/F/ATIREN S/, KHIPARE

Note: . significant difference (P <0.05) ; error®. the value of S/f of factor B and C is smaller than that of the error, so it is considered as error.
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Ve 2 Pk SR AL B W 4, 1580 T BE AL 3
LA 550 3% NaCl #10.3% V, IWE WL E 4 60 min,
A HEIKEREE -1.62 C, WEAKATHET 60.4%, A
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