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Table 1 Effect of ozone washing mode on carbonyl, water- and salt-soluble protein content of surimi
[L27IEN RAE TR E / (mg/1L) B A/ (nmol/1) KIEPEE A/ (me/g) HETEEA/ (mg/0)
Rinsing processes Ozone concentration Carbonyl content Water-soluble protein Salt-soluble protein
ESRES
Tq%jtT(jfE . 0 1.59+0.33e 8.05+0.26¢ 61.25+3.54¢
Traditional rinsing
0 2.144+0.10d 10.454+0.81c 51.6143.87d
R 8 3.03+0.12b 15.494+0.33a 61.43+2.01c
Once-ozone rinsing 12 3.4440.09a 13.08+0.47b 58.04=+4.55¢cd
16 3.56+0.07a 13.42+0.41b 57.98+2.73cd
0 1.4440.19¢ 9.254+0.09d 53.9343.41d
R4 T vk 8 2.6540.12¢ 10.40+£0.33¢ 68.8144.25b
Mixed rinsing 12 2.6940.17¢ 9.80+0.28cd 75.77+3.18a
16 3.53£0.07a 10.06£0.58cd 52.994-4.79d

H AR AR F R A B2 5%,P<<0.05, FH. Note:Different letters in the same column represented significant differ-

ence, P<C0.05.The same as below.

®2 REEXRFAMNEBERG N MBEREBERKEBEERERR KRN

Table 2 Effect of ozone washing mode on breaking force,deformation, gel strength and compression loss rate of surimi
PEUEJr B/ (mg/L) WeWr 71/ [T B4 T B/ em BERCSRIE /(g » cm) FRAER KR %
Rinsing processes Ozone concentration Breaking force Deformation Gel strength Compression loss rate
g \‘/Bji:\‘
T?ﬁ(Té,E . 0 356.93429.12a 0.57+£0.03b 204.534+10.75ab 4.69740.52cde
Traditional rinsing
0 292.82424.78e 0.59+0.03ab 173.38+13.91d 5.43+0.45ab
— IR R AR 8 318.66+9.35cd 0.58+0.02ab 183.96+9.69cd 4.88+0.29bcd
Once-ozone rinsing 12 328.334+19.13cd 0.63+0.06ab 206.43430.87bc 4.30£0.14def
16 361.23416.52a 0.5740.03b 206.184+16.93ab 3.77+0.27f
0 309.39426.31bc 0.61+0.03ab 188.57412.15bc 5.224+0.66abc
RE Rk 8 347.58+15.62a 0.5940.03ab 204.354+17.61a 4,2040.12¢f
Mixed rinsing 12 347.84+13.86b 0.58+0.01ab 201.364+10.39bc 4.40+0.04def
16 304.4+1.87de 0.62+0.02a 187.8046.78bed 3.75+0.15f

23 AEREEXRARNTEERRBREMHIETN

AN TR R o 7 30 58 B RS ROV 45 Al A AT 1 i
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A LA IR BB I 265 Hp i 2% 35 B 45 L i EL X
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AREEH 8 R AL R 4R L AL AT DU 3 A

oy 34 5 2 R BOK A AR R A E T &
i 8 mg/T R M ERBE IR L FRAT (1Y BE M HIOUL 45 44 45
U BEAT SRR SE Ty L BRI R 45 2 A Pl B T
MR, AR Y R AR E T IR A Bt b R PR
RE DT — U R A Y BAT R 19 R 25 254 L 31X
VEWTR & 0k T AREAR AR A B AR B . 7R LA
i W HE O 8 mg/ L B ARAS B 358 M IO 25 4 0k T
gt =W A kK B, IX U BT R BRI
8 mg/LAYIR G EEUE Al LA BIME 48 = YR Ve R AR
[F B ] Lk 21/ 3 1 5 R K 4t
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A-1 A-2 A-3 430 I 1.2.3 WK fa BESERL s B-1.B-2.B-3 43l 8.12.16 mg/L 5L A /K VE— WY i BE 88 A C-1.C-2.C-3 43 Il o 8.

12,16 mg/L R4AKES

PV BERE S . A-1,A-2.A-3 were surimi gel rinsed 1.2,and 3 times respectively; B-1,B-2,B-3 were surimi gels

rinsed with ozone water concentrations of 8,12,16 mg/L.respectively; C-1,C-2,C-3 were surimi gels by mixed rinsing with ozone concentra-

tions of 8,12,16 mg/L,respectively.
1
Fig.1
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UCBIORT DA 3 0 8 1) (05 TR IR BN 1 kiR = &2
3 WRAH A0 BE Y N 64.07 41,39 TH 3 68.27+

REFESE X2 £ 55 B 00 45 H i % i

Effect of ozone washing mode on gel microstructure of surimi

1,03 T 7E— U 5 AR SRR AR 5 Bk b 1 SRR
e L A1 8 Y S 5 R G 3 AR (P =>0.05) . {H
LLJ W F AR (P <<0.05) . BLAb, IR A 0k Y 58 B
HHERFERT— R RSB (P<<0.05), NLLE
P " R IR £ B Y 5T, R R BE Y (A
SRV YRR T R S ER U L  BUNLAL R B B0
AR SRR R 7 NN N e
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Table 3 Effect of ozone washing mode on color of surimi

ey SR T EE / (mg /1) L . b I EE
a
Rinsing processes Ozone concentration Whiteness
Y
Hf_ﬁfmfﬂf . 0 68.44+1.02a —1.13+0.11d 3.04+0.35¢ 68.2741.03a
Traditional rinsing
0 68.45+0.70a —0.81£0.08¢c 4.19£0.70a 68.1640.69a
, —_— .844+0. —0.33£0. .10=+o0. .70+0.
WK B 8 63.84+0.86b 0.3310.10a 3.10+0.58¢ 63.70£0.87b
Once-ozone rinsing 12 64.1340.67h —0.84+0.12¢ 3.5240.15bc 63.9540.66b
16 63.89+0.88b —0.58+0.04b 3.17+0.45¢ 63.7440.87b
0 64.21+1.39b —0.59+0.08b 3.09+0.21c 64.0741.39b
8 68.26+1.32a —1.07+0.08d 4.06+0.55ab 67.97+1.25a
& BB Mixed rinsing 12 67.75+0.69a —1.14+0.15d 3.22+0.34c 67.57+0.69a
16 67.72+t1.26a —1.29+0.09e 3.32+£0.95¢ 67.51+t1.15a

25 FRREEXRFAXNTEEERNENL
AL R 5 3T £ BE IR IR A 74k 1R 5 3k 4

FI R . A Gk rh 38 VI vk Y BN R R G
R (P >>0.05) s 78 — R RSB SR A ve b, 42
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o B AU R T DA R AR AR R L (R 2 B AT e VR
FriE E) 16 mg/L B, 4 R bR 98 55 A 0]

AN TRIEE U T 3 B oy i R R Sk A S an BT 2 BT
INo TES RSB A MRk, T30/1, T70/2 Hl
TA0/2 {55 1B 55 W5 W Uk 22 TEAH G PE . 548 5 I vk AH
bl s — R BRI B TR G T3 O 1 JBE W IR IR i = T
1 (P <C0.05) . 44y B0k BE i, — ok B A0 ok
fE 12 mg/L K& 16 mg/L B} W Wl ok W & F+ &
(P<<0.05) , MAER A EE D, HF] 16 mg/L i A
R AR A, (A A R R 7R A R Y R AR
JETT TR A B U £85I I IR ORI T — R AR TR
1) £ JBE .

T30/1
0.24

—m—f i
Traditional rinsing
— R AR
Once-ozone rinsing
- @ Omg/L
- A -8mg/L
—v— 12mg/L
4 1omg/L

T40/2 T70/2

x4 REFEHFAIEEEFETIERN M
Table 4 Effect of ozone washing mode on

earthy-muddy odor of surimi

eI SR B EE / (mg /1) + R
Rinsing processes  Ozone concentration  Earthy-muddy odor
25 iy
et 0 0.36%-0.01ab
Traditional rinsing
0 0.39+0.02a
8 0.35+0.03abc
% H:Pji: . .
KR ARG 12 0.33£0.03be
Once-ozone rinsing
16 0.3940.01a
0 0.38+0.03a
RA Bk 8 0.3140.00a
Mixed rinsing 12 0.32+0.02bc
16 0.3640.05ab
T30/1 —m—{EGE
0.2 Traditional rinsing
| i A
0.18 Mixed rinsing
- @ Omg/L
B - A -8mg/L

—-v—- 12mg/L
¢ l6mg/L

T40/2

T70/2

A — R RAEPE Once-ozone rinsing; B: IR G Mixed rinsing.
B2 REEH%7 3T & BE RS 5 kA &0

Fig.2 Effect of ozone washing mode on rancid odor of surimi
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., BEAN, Jafarpour 8N HE LK R R R0 Y
WL EE 11 100 s 2 5 rh m] LSS i fa B8 9 BE B o
JE . R R — kR Y R SRR kT L s A
Ve 0 B A K R 0 JEE R TR

A GRS PR LR R 2-H R
DEE IR IR ) S 55 1048 5 IR 7 40 Hh ) i g 6 26 ) I g
Pl E AL A A T ST R B PR I K
FS R ekt T EDTREE L 7E 0 ‘CHEL 3 mg/L
B R E KA TR AR 20 min J5 . LR E M 2-H 5
BSR4 M BEAR T 39.1% M1 30.4% , BB il
I 3.0~7.5 mg/L 558 7K Bk i £ PR AN R AR SR
EEVE AL A P fa ) R A R 42,10 ~
54.5%F 42.8% ~77.0% . FEMHED R R AR
TR Ak B o L e A e A R AT A
M, %z 3R 28 B4R AL B £ 8 i 5 ARG 4% £ B Bk
JoR 5 o W /b, LG A A S v o R L BT
&8 R4 8 7 B SR K R 55k £ R R g S — b T AT A K
M7

25 LR A5 G — R BRI VR BOR A e
PRI O A8 TR A 5 R R B AE AR OG . AR TR A TR
P s — UK S AEUIBE V0 B AR RO SR A B R AR R
AR IIER, ARG, I A5 R R R R
N 8 mg/L AR A Bk i £ g8 L i BE 5 T AR
U, [) Bh B2 P K & 20 1/3, 7 1 T £ 8 V2 0k T LA
KEN KRR . A 5T R W3 Y W B 5L A KR
A BV R AR ARG 1D AR 1 A AR B L B ok
fi £ B8 i 5 . ELC A AL L KUK 9 S5 A 7 Ak DL K
IR ) S5 AL 1 3R A o itk — A T
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Effect of ozone rinsing process on quality of sliver carps surimi

RUAN Qiufeng,JIANG Wenxin, XIONG Shanbai, YIN Tao,
HU Yang,LIU Ru,LIU Youming, YOU Juan

College of Food Science and Technology s Huazhong Agricultural University/
China Engineering Research Center of Green Development for Conventional
Aquatic Biological Industry in the Yangtze River Economic Belt \Ministry of Education/
National R& D Branch Center for Conventional Fresh Water Fish Processing (Wuhan) ,
Wuhan 430070,China

Abstract In order to solve the problem of excessive water consumption in the surimi rinsing
process,and to study the effect of ozone rinsing on the quality of surimi,silver carp surimi was prepared
by traditional rinsing,one ozone rinsing,and mixed rinsing with tap water and ozone water. The effects
of three modes of ozone water rinsing on the strength.color and bad smell of surimi gel were compared.
The results showed that the carbonyl content increased with increasing ozone concentration,and carbonyl
content in surimi rinsed with one ozone water was higher than surimi with the other rinsing modes. For
the samples with one ozone rinsing,the proteins were oxidated to a higher extent,and formed more ag-
gregates,resulting in a poor gel performance. Mixed rinsing could reduce fat oxidation,reduce the oxida-
tion degree of surimi protein by ozone,and improve the whiteness and gel strength of surimi gel. In addi-
tion, mixed rinsing with an ozone concentration of 8 mg/L could effectively improve the quality of suri-
mi. At the same time,the water consumption was reduced by 1/3,achieving the purpose of water-saving
rinsing.

Keywords silver carp; surimi quality; ozone rinsing; gel; surimi protein; gel properties; fat oxida-

tion; protein oxidation
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