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Effect of frozen storage conditions on oxidation deterioration and
quality properties of grass carp surimi
CUI Xu-hai,BI Hai-dan"

(College of Life Science, Zaozhuang University, Zaozhuang 277160, China)

Abstract.In order to explore the effect of frozen storage conditions on oxidation deterioration and quality
properties of freshwater frozen surimi. In this experiment,grass carp surimi as the research object,respectively,
for 90 days of frozen experiment at —12 °C and -18 °C,carbonyl content, TBARS value, TVB-N value, salt
soluble protein,water holding capacity,gel strength, gel elasticity of grass carp were determined,the effects of
frozen storage conditions on quality properties were analyzed,correlation analysis between each index of grass
carp surimi were studyed. The results showed that.with increasing the frozen storage time at two kinds of
temperature, carbonyl content, TBARS value and TVB-N value were increased significantly (p<0.05),Carbonyl
content increased by 6.91% and TBARS value increased by 18.56% at —18 °C for 15 d storage,and TVB-N
value reached 21.62 mg/100g at —12 °C for 75 d storage,and salt soluble protein content, water holding
capacity, gel strength, gel elasticity occured significantly decreased (p<0.05),and each index had significant
correlation (p<0.05) , carbonyl and TBARS value at —18 °C correlation degree of 0.9523. These oxidation—
induced changes revealed that frozen storage temperature and time had a greater influence on the quality and
storage stability,and the gel properties and storage stability would be greatly damaged due to protein
oxidation and fat oxidation, but short—term freezing storage at low temperature was advantageous to keep
surimi quality.
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Fig.1 Change in carbonyl content of grass carp surimi during
frozen storage
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Fig.2 Change in TBARS of grass carp surimi during

frozen storage
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Fig.3 Change in TVB-N content of grass carp surimi during

frozen storage
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during frozen storage
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Table 1 Correlation analysis between each index of grass carp surimi during frozen storage
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LR -0.9615 -0.9709 -0.9019 0.9791 0.9295 0.9422 1
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2 T I A (1) V4R 9 ST B & SR A B .
2.7 HBIEWRMEXMES

FH 3R 1 AT 20, P Pl e BE N S5 FE Aok Y bl
FLAERA S PEAR b — 2 . BESE B (1 AL R bR
FeE N, N8 A AL FE PR TBARSIE Y 0, Ehy vk
R T AP S e i i s i ) 25 DO S A S
T, HE R B E N AAEC (p<0.05) o [HIf g
KL, B A EAL S NI A4 2 B IE ARG, ek s
TBARSAH AH € B 140.9523 (—18 °C44t) . X 524
T U] A0 A A TR A DG PR RIT IR — B, DB 2
TSI B BB 5 i S g e S T R L T I AR
IR R AE DG T 50 4 TR 5 AN S 36 445 O v B — 3
o & BV 4 S 80T 2 A AR M FIE 5 44, 1 &
AR ST SR AV ThRE I BRAG, AE3R T
A G RN AR L, P s S8 A N3 T 40 88 595 A8 1) R A
I 45 S5 UTRERA 25250 A= (A JEE 445 ik B2 v T s 4G
AN B 1 Ak IR ATT 9 & B R 2 e o — B0

MR8 AR 256 A0 5 VE 45 18 5 HEDI 35 7K £ 78 5 9k 4%
AR Ao BE S A B TR AR A R 3 A ] BE L« A
AR T A T IR 2 R T R R ) A ks Ak
Ja R IR AT 43 Tl gr T NI AS I R EUER 1R
Thet: N s UL IR ISORN 8R A 44k 2 AH T BER iy
HAZAHHAE A ), JCIHE RB T e 7=, 7= A 1 H
FH G S A IR B (1 25 4, PR HE B (1 AU R AR SRR B Y
PRIL BB, Jh SRR O N, B AR
IR BEARG , 4% 10 iR S AT, S JI s PTG o DRI IR A 56k
WA 265 K AR R AT I PRI N T I R, R G
Ty /b B 1 A0 BE W & A A A S N, DT A H: T g
AN B2 A5 ] H B vy W B o 1 o
3 it

A JBE S VR N TR) A S, A BE UL A R
T A ARG I AN TG D7 A=A 0, HE A e S 2 R % . [+
I RS B 1 B o, P KM AT 5 5 R 58t B RN s o
A BEAIG, H TR IR . —12 °C 5 =18 CPHE AP 4 i

JEZ 18], B FE AR AR AR FBAT L, B FE S TVB-NAH
FRIKVE BRI 58 FE AF TR PR 25 S B0 7, TBARSYH 15 £
T R S AN K AR R ik el B A R T B
PRFF o AT it T B I 1) 4R, 25 i 4 Ak
FARIR A, BE T BAAR 1 fa £ BE ) B A o (R
S B DT S~ 5 2D TR A ol JBT OB 6 J3E < e 15
Jo b DRT I e RE D R In Tek  r N PR 4 £h
skt JE DA I ) A58 vt it P AR T 9D Ui PEE e BN o

S

[1] ek, fbE4n, G108, 5. 8o & Rt & BRIk Red
(] BRAtE,2013,34(1):53-56.
21 MR E, TH, Lg%, LAty st 3 & & B h) &gt
Jigsn SR B d i al)]. B ee 5 & B Tk ,2013,39(3) :67-72.
[3] Bhart, Karim A A. Uliraviolet irradiation improves gel strength
of fish gelatin[J]. Food Chemistry,2009,113(4):1160-1164.
[4] Balange A K,Benjakul S. Effect of oxidised phenolic compounds
on the gel property of mackerel (Rastrelliger kanagurta) surimi
[J]. LWT-Food Science and Technology,2009,42(6):1059-1064.
[5] Soyer A, ()zalp B, Dalmis U, et al. Effects of freezing
temperature and duration of frozen storage on lipid and protein
oxidation in chicken meat[J]. Food Chemistry,2010,120(4 ):
1025-1030.
[6] Utrera M, Morcuende D, Estévez M. Temperature of frozen
storage affects the nature and consequences of protein oxidation
in beef patties|J]. Meat Science,2013,96(3):1250-1257.
[7] Delles R M, Xiong YL. The effect of protein oxidation on
hydration and water—binding in pork packaged in an oxygen-—
enriched atmosphere[J]. Meat Science,2014,97(2):181-188.
[8] Li YQ, Kong BH, Xia XF, et al. Structural changes of the
myofibrillar proteins in common carp ( Cyprinus carpio) muscle
exposed to a hydroxyl radical —generating system[J]. Process
Biochemistry,2013,48:863-870.

(THF342W)

20155 £168H 337



J@étﬂ@l’&

e R

Scence and Technology of Food Industry

the exogenous plant hormones at preblooming stage improves
flowering and fruiting in cashew (A nacardium occidentale 1.)[J].
Journal of Crop Science and Biotechnology,2011,14(2):143-
150.

[3] Kepezynski J,SZNIGIR P. Participation of GA3, ethylene,
NO and HCN in germination of Amaranthus retroflexus 1. seeds
with various dormancy levels[J]. Acta Physiologiae Plantarum,
2014,36(6):1463-1472.

[4] ZHU Y M, ZHENG P, VARANASI V, et al. Multiple plant
hormones and cell wall metabolism regulate Apple fruit maturation
patterns and texture attributes[J]. Tree Genetics&Genomes,2012
(8):1389-1406.

[5] Aliyu O M, Adeigbe O O, Awopetu J A. Foliar application of
the exogenous plant hormones at preblooming stage improves
flowering and fruiting in cashew (A nacardium occidentale 1..)[J].
Journal of Crop Science and Biotechnology,2011,14(2):143-
150.

(6] & i, 3038, IR kB XA AAMG £ RAH T8
AAE K RGBT, AP ITE R P AT A A SR, 2007(3):
138-140.

[7] CAO J K, LI Q P, JIANG W B, et al. Effect of Gibberellin
treatment on storage quality and Ethylene Metabolism of pear
fruit[J]. China Agricultural Science Bulleti,2008,24(1):81-84.
[8] Bangerth F. Abscission and thinning of young fruit and their
regulation by plant hormones and bioregulators[J]. Journal of Plant
Growth and Regulation,2000,31:43-59.

[9] & 4 Jt, Mok, R B, Rk kG A2 AN E IS5 M|
A P B Tk ik, 2007 152-154.

[10] 254 AR LB RE AP RM]. L7 55HE

$ AR, 2006:172-173.

[11] 254, AR AL REAEARM). L7 HF %
F Bk, 2006 : 267-268.

[12] #EF, RZA, T Ml AR RHHAM]. LT A
% Tk sk pRAL 2006 183-185.

[13] %) ha, #2200, GA3T =4 R 5 & F % a()]. B
$38,1994,21(4):320-322.

[14] Mitcham E J, MC Donald R E. Changes in grapefruit
flavedo cellwall Noncellulosic neutral sugar composition [J].
Photochemistry, 1993(34):1235-1239.

[15] Bpue s, fRaBH, B3B8, 5. RFERGTHEEME R
T AR £ R[] RAEIR,2005,22(6):691-696.

[16] 3EAH, T ATAE, . FEXT T EELEMTZTAE
Feak g e m[]). SN R A ,2010,38(12):189-191.

[17] B3& s, 0. KTt KM (SA) Ao (CA3) sk
J& T AR R 5 A 2R R i AR 0 em []]. Rt IR, 2009, 26
(6):891-894.

[18] A, 5 5%, AP . GA3A I 3¢ 4047 /R F-HE B A 4% 8 52
IR E TR H Al Rk K 3R ,2010,32(1):
57-60.

[19] CHEN Y X, LIU X H, CHEN L S. Progress in research on
organic acid metabolism in fruits[J]. Journal of Fruits,2005,22
(5):526-531.

[20] 4EFF K, TR R . R B A 5 7 AL 38 iy B pR SF 2 R 49 %
se[J]. P EAEMS E4~,2013,19(4):29-32.

[21] &2 B, 2 kM, 2400k, 5. FE LT AW ALE T
AR N 58 0 R H A ()], F B R S8 4R ,2008,24(1) :81-84.
[22] Ak, ek, R R, 5. A B L ARG E L
A A e eall]. F ERFE IR, 2006,22(3) :88-90.

111111111 1111111111111 1111111111111 1111111111111 1111111111 1111111111111 1111111111 1@

(E3EF3370)
[9] Roldan M, Antequera T, Armenteros M, et al. Effect of different

temperature—time combinations on lipid and protein oxidation of
sous—vide cooked lamb loins[J]. Food Chemistry,2014,149(4):
129-136.

[10] Nieto G, Jongberg S, Andersen M L, et al. Thiol oxidation
and protein cross—link formation during chill storage of pork
patties added essential oil of oregano,rosemary,or garlic[J]. Meat
Science,2013,95(2):177-184.

[11] Utrera M, Morcuende D, Estévez M. Protein oxidation during
frozen storage and subsequent processing of different beef muscles
[J]. Meat Science,2014,96(2):812-820.

[12] FhEF, 208, AL, 5. Bt 3E & & JE A5 by B Ao
JeM Ay OR )], AL R A 2013,52(4):913-916,922.
[13] R, L E 2, RA,F. REMAE & & BT a%
a[]]. B RAtE,2014,35(7):53-57.

[14] Oliver C N, Alln B W,Moerman E J. Age—related changes in
oxidized proteins[J]. Journal of Biological Chemistry, 1987,262
(12):5488-5491.

[15] Sinnhuber R O, Yu T C. 2-thiobarbituric acid method for the

measurement of rancidity in fishery products Il The quantitative

342 015z m10m

determination of malonaldehyde[J]. Food Technology,1958,12:
9-12.

[16] ¥ B K = #5257 52 1% dy i K = #F 50 P . SC/T 3032-2007
K S P A 3R FUR ) [S]. AL P ELR Ak A,
2007.

[17] Z#F. &G AT 2 & & & 45 M Fo o) 4 M09 3 v & I
FHFAD]. o R R RRLKF,2013.

[18] FhEF, 25, a5 REMRB S At T & & B
JR e ZA[]. # AR kA ,2013,52(16) :3959-3962,3965.
[19] feweds, X B, T 2 &, 5. RE A5 X34 #) 45 &5 b
S TR S A R ea )], R de Tk ,2013,34(19):313-315,
319.

[20] A&, EifaR. AR e Tk & 7 B & BRI &% 6
)] PEAFR,2011,25(12):6-10.

[21] i A&, R &M, AR, 5. R FB R RAT R A S & 7 5
g eal)]. 4k T K 5 4R, 2008,36(7) : 134-139.

[22] Utrera M, Morcuende D, Estévez M. Fat content has a
significant impact on protein oxidation occurred during frozen
storage of beef patties[J]. LWT-Food Science and Technology,
2014,56(1):62-68.





