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Tab.1 Effect of repeated freeze — thawing on the

whiteness of rinsed and non - rinsed surimi gel

ZH ok VRRIIKEL Freeze-thawing times

Parameter  Material 0K 3k 5%
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b* o JREPEfBE 7.19:0.32% 4.42:0.53"  4.31:0.14"
kB 7.48£0.12% 6.61£0.26™  6.64£0.36™
FUE JEEREMBE 80.34£0.10% 80.27£0.51*  79.37 £0.09*"
TEVAEE  79.54£0.10% 76,97 £0.63™  74.44 £0.24™
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Fig.1 Effect of repeated freeze — thawing on the water
holding capacity of rinsed and non - rinsed surimi gel
Note: The different capital letters in the figure indicated that the surimi
groups (rinsed and non —rinsed) of different treatments presented significant
difference (P <0.05), and the different lowercase letters indicated that the
numbers of freeze — thawing cycles were significantly different (P <0.05).

The same below.
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Fig.2

Effect of repeated freeze-thawing on the breaking force (A) and gel strength (B) of rinsed and

non-rinsed surimi gel
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Tab.2 Effect of repeated freeze-thawing on the texture

analysis of rinsed and non-rinsed surimi gel

BH TR URAIREL Freeze-thawing times

Material 0k 3R 5

Parameter

MR AREVREE 165.40 £29.37114.60 £17.58*" 91.63 £15.22*
VR R 218,14 £22.65"°149.50 £19.65%"132.17 £ 12.88™

WEM JEERAE  0.86£0.09*  0.81£0.05" 0.79+0.03*
AR 0.81£0.05"  0.79£0.05*  0.74£0.04™

B REMEE 3.84+0.13%  3.64£0.06™  3.64 +0.04"
kB 3.70£0.10%  3.64+0.09"  3.64+0.05"

ARIEAIBE 106,60 +32.99™ 87.60 +13.24* 78.34 +16.40™
mREfmEE 176.00 £15.01% 115.33 13, 12"°113.83 £12.58"
W AR 3.29 +0.70""
Rl 4.25£0.75"™

fieE
4.04 £1.24™ 3,10 £0.46™
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Fig.3 The effect of repeated freeze-thawing on TBA value

of rinsed and non - rinsed surimi gel
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Fig.4 The effect of repeated freeze — thawing on the microstructure of rinsed and non - rinsed surimi gel ( x2 000)

Note: A — C in the figure represented non — rinsed surimi gel, and a — ¢ represented rinsed surimi gel.

LR T AL, RO R R R AR TR ER AR

f e £ R ) At 140 5 BRR R ) IE A Jhek A TG iR
Jr , CE AL B4 (0K A 0 1 U £ JBE ) FE BRI R P A
TAOULES ALY L 1) 25 1 Wt L ARG T AR SR 0 FA B 1 it

Sk

(1]

(2]

(3]

[4]

(5]

[6]

(7]

[8]

Hongbo M, Yi L, Cong W, et al. The interaction of
starch-gums and their effect on gel properties and protein
conformation of silver carp surimi[ J]. Food Hydrocoll,
2021, 112(8) : 106290.

Fu X, Lin Q, Xu S, et al. Effect of drying methods and
antioxidants on the flavor and lipid oxidation of silver
carp slices[ J]. LWT-Food Sci Technol, 2015, 61(1):
251-257.

Marita R, Jukka V, Marika L, et al. Reducing the sodi-
um content in meat products; The effect of the formula-
tion in low-sodium ground meat patties[ J]. Meat sci,
2005, 69(1) : 53-60.

fLRAE, 22005, B 5 T5. AN SR X i fn LR 4T 4k 2
FIG5AE M BE IR PE R SE R [T ] & 5 & e Tk,
2011, 37(3) : 50-55.

Marita R, Eero P. Reducing sodium intake from meat
products[ J]. Meat sci, 2005, 70(3) : 531-541.
SUEET, bRotk, SRERE. BrREInER B0 e EE ) P
FetERysEm (], W2, 2010(10) : 25-28.
wtte, EBREE, Bk, BRER AR SCHEBOR I S
JELT]. FEEFERAE, 2011, 31(15) ; 3003-3006.
BRI, ZREL, BRI, A5 ST Mg i e Wl A £ SR Ain T
PR HILT ], BRI 5T %, 2003(1) : 45-48.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Liang ', Lin L, He T, et al. Effect of transglutaminase
on gel properties of surimi and precocious Chinese mitten
crab ( Eriocheir sinensis) meat [ J]. Food Hydrocoll,
2020, 98(7) . 105261.
Mahroug H, Benatallah L., Takacs K, et al. Impact of In-
stant Controlled Pressure Drop ( DIC) Treatment on
Chemical, Functional and Immunological Properties of
Wheat Gluten[ J]. Arabian J Sci Eng, 2020, 45(2):
575-586.
s, EEE, XIME. TGase 54 ok B xh 5 4%
FAR /N RS A R R ], B T
AR, 2021, 42(2) . 47-57.
RBUS, (%S, 2855, AR 0BT Eh B S AT TH i S5 A
EmJ]. EfEREL, 2021, 47(2): 205-211.
ZEe . VRO V) S A2 R RO A Pk SRR W B T 5
[D]. gt Matfll R, 2009.
Benjakul S, Visessanguan W, Thongkaew C, et al. Com-
parative study on physicochemical changes of muscle pro-
teins from some tropical fish during frozen storage[ J].
Food Res Int, 2003, 36(8) . 787-795.
Paredi M E, Pagano M R, Crupkin M. Biochemical and
physicochemical properties of actomyosin and myofibrils
from frozen stored flounder ( paralichthys patagonicus )
fillets[ J]. J Food Biochem, 2010, 34(5) : 983-997.
Marchetti L., Muzzio B, Cerrutti P, et al. Bacterial nano-
cellulose as novel additive in low-lipid low-sodium meat
sausages. Effect on quality and stability [ J ]. Food
Struct, 2017, 14(6) : 52-59.

Cao H, Fan D, Jiao X, et al. Heating surimi products u-



5 6 1] GESCHT, 45 U INA s 1 TG T 4 R B 2 5 £ JB8 1) it ) R BRR R 1R TS 7

sing microwave combined with steam methods: Study on protein with curdlan and transglutaminase [ J ]. Food

energy saving and quality [ J]. Innov Food Sci Emerg Chem, 2015, 176(12) ; 115-122.

Technol, 2018, 47(3) : 231-240. (23] ZBMR, Ak, KA, 55 BA M ESEARIIRL
[18] Uma B, Bhargavi P M, R.K. M, et al. Quality charac- AR VBTN BRI PR T ], el T R4, 2013,

teristics of fortified silver carp surimi with soluble dietary 29(12) : 286-292.

fiber; Effect of apple pectin and konjac glucomannan [24] Z=#¥. FH A FA L0 T P 454 F1h G842 i 5% i

[J]. Int J Biol Macromol, 2021, 175(1) ; 123-130. FHEHBAID]. BIRE: il K2, 2013,
[19] Hongbo M, Bo Z, Cong W, et al. Effect of 6-gingerol on 67-72.

physicochemical properties of grass carp ( Ctenopharyng- [25] sKkIA], #53CRY, FRMe. vk T 200 fagE K How i i

odon idellus) surimi fortified with perilla oil during re- MR R[], &AL, 2015, 29(8) .

frigerated storage. [ J]. J sci food agric, 2017, 97(14) . 1572-1576.

4807-4814. [26] JHMGE, &S, &Kook, 55 80 REETE T 20
[20] Huang J, Ye B, Wang W, et al. Incorporation effect of e R B sz mm [ 1], ol Bl 3k 2, 2019, 40

inulin and microbial transglutaminase on the gel proper- (1) 155-160.

ties of silver carp ( Hypophthalmichthys molitrix) surimi [27] ZBg, PNEF, Bte. B U Rl 5L Ao A0 0 4 vk £

[J]. J Food Meas Charact, 2021, 15(1); 1-11. BEME AL m [ T]. &R, 2012, 33(20) .
[21] Truong B Q, Buckow R, Nguyen M H, et al. Gelation of 323-327.

barramundi ( Lates calcarifer) minced muscle as affected [28] Sarma J, Reddy G V S, Srikar L. N. Effect of frozen stor-

by pressure and thermal treatments at low salt concentra- age on lipids and functional properties of proteins of

tion[ J]. J Sci Food Agric, 2017, 97(11) ; 3781-3789. dressed Indian oil sardine ( Sardinella longiceps) [ J].
[22] HuY, Liu W, Yuan C, et al. Enhancement of the gela- Food Res Int, 2000, 33(10) . 815-820.

tion properties of hairtail ( Trichiurus haumela) muscle

Study on freeze-thaw stability of low-sodium salt silver carp surimi products
added with vital gluten and TG enzyme

LIANG Wenyu, YANG Yue, HONG Hui "

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract ; The repeated freeze-thawing on the rinsed and non-rinsed low-sodium salt silver carp surimi gels were studied
to provide theoretical support for the quality control of low-sodium salt surimi products with addition of vital gluten and
TG enzyme during frozen storage. Frozen storage was widely used for the preservation of surimi in practical production.
However, repeated freeze-thawing may damage the internal structure of surimi gel and affect their quality. The indexes
including whiteness, water holding capacity, gel strength, texture profile analysis (TPA) , microstructure and thiobarbi-
turic acid-reacitive substances (TBA) were used to evaluate the effects of repeated freeze-thawing on the rinsed and
non-rinsed low-sodium salt surimi gels added with vital gluten (4% , w/w) and TG enzyme (0.05% , w/w). The re-
sults showed that repeated freeze-thawing significantly reduced the quality of low-sodium salt silver carp surimi gels
with addition of vital gluten and TG enzyme. With increase of freeze-thawing times, the fat oxidation degree of silver
carp surimi products increased along with the deteriorated quality characteristics. The addition of vital gluten and TG
enzyme possessed an obvious inhibitory effect on the fat oxidation of rinsed low-sodium salt surimi products. This study
could provide theoretical reference for frozen storage of low-sodium salt surimi products added with vital gluten and TG
enzyme. | Chinese Fishery Quality and Standards, 2021(6): 01 -07]
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