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Abstract: In this paper, the quality changes of grass carp cubes were investigated under various freezing processing of immersion and
chilling freezing and traditional air-blast freezing. Results indicated that the freezing rate of ICF with ternary refrigerant exhibited 1.54-fold

higher than that of air-blasting freezing, and 1.28-fold higher than that of ICF.with alcoholic solution worked as the refrigerant. Compared with

the other two freezing processing, grass carp cubes frozen in ternary refrigerant had higher content of salt-soluble protein, less reduced

Ca?*-ATPase adtivity, drip loss and cooking loss. The results of physicochemical and textural characteristics indicated that immersion and

chilling freezing assisted to reduce the denaturation of fish'protein. And the frozen grass cap cubes by ICF internary refrigerant exhibited this

processingwas the optimum to remain the inherent characteristics of foodstuff.
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Fig.1 Freezing curve under different freezing processing
conditions
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Table 1 Freezing rates under different freezing conditions
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Fig.2 Change in neutral salt-soluble protein after freezing
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Fig.3 Change in Ca?"-ATPase activity after freezing
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Fig:4 Changesin driploss of grasscarpunder variousfreezing

processing
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Fig.5 Changes in cooking loss of grass carp under various

A %

freezing processing
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Fig.6 Changein texture properties of grass carp cubes under

different freezing processing
Er LS REAE Sy 2- A FIR AL 3-IEMIE

RIFRRLE; 4T,
3 g
FE-30 CHIMREZ T, =B Bk S EE A

58

5.68cm/h, 25 THIRAIRG 1 1.54 i, IR
NBRFIRBIFREE ) 1.28 1 R = e84 R
ZEMIRERL T TR R AN ZE IR BN, RS R JE ER I
A SRR & Ca*-ATPase T TR HA AN
[FIREFERIREAR, T =084 TR otk 25 IR R E #x
Ny GRE R ETRAIRE L = Ju B TR AR 45 1 5
i 5 i o AT Het Ay K

SE R

[1] Lucas T, Francois J, Raoult-Wack A L. Transport phenomena
in immersion-cooled gpples [J]. International Journal of Food
Science and Technology, 1998, 33: 489-499

[2] Galetto C D, Verdini R a, Zorrilla S E, et al. Freezing of
strawberries by immersion in CaCR2 solutions [J]. Food
Chemistry, 2010, 123(2): 243-248

[3] Ribero G G, Rubiolo a C, Zorrilla S E. Influence of
immersion freezing in NaCl solutions and of frozen storage
on the viscoelastic behavior of mozzarella cheese [J]. Journal
of Food Science, 2007, 72(5): E301- E307

[4] AFshul, KR Fhe A B PO B ER BT YR R KR
[3]. i 5 AW R 27 41,2009,28:748-752

[} WP AR AR A, 55 DU TC A FRIRSS B I AR 7
RO RSB ] A R EE T K% 45,2010, 38(12): 115-
119

[6] WG Bow, B 55 L RE, N B SRSk AR
BRIER RS RS Pr I BR & AR, 2010,
26(9):917-920

[71 w6k B, GRS L RE, TN B SRS KA,
R TR VAR RO ZEL Bkt Rt 2 P 2 [O]. BAK & BHEE, 2010,
26(5):459-462

[8] A, R EAR, B PR B RIR Bk 45 w0 R 72 o
i T AT A O] B B ,2010,31(20):448-451

[91 A Serrano, S Cofrades, F Jiméez Colmenero.
Trans-glutaminase & binding agent in fresh restructured beef
steak with added walnuts [J]. Food Chemistry, 2004, 85:423-
429

[10] Jeremiah L E. Freezing effects on food quality [M]. New
York: Marcel Dekker, Inc, 1996

[11] Sirintra B. Effects of freezing and thawing on the quality
changes of tiger shrimp frozen by air-blast and ayogenic
freezing [J]. Journal of Food Engineering, 2007, 80: 292-299

[12] Saroat Rawdkuen, Akkasit Jong jareonrak, Suttirug Phatchara,
et al. Assessment of protein changes in farmed giant catfish
(Pangasianodon gigas) muscles during refrigerated storage.
International Journal of Food Science and Technology 2010,



MR ERRH Modern Food Science and Technology 2013, Vol.29, No.1

45:985-994 [14] Badii F, Howell N K. Changes inthetexture and structure of
[13] Martinez O, et al. Textural and physicochemical changes in cod and haddock fillets during frozen storage [J]. Food
salmon (Salmo salar) treated with commercial liquid smoke Hydrocolloids, 2002, 16(4): 313-319

flavourings [J]. Food Chemistry, 2007, 100(2): 498-503

59



