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Effect of Ozone Water Treatment on the Quality and in Vitro Digestion Characteristics of Tilapia Surimi

LIU Qiaoyu', XIAO Sili', ZENG Xiaofang', HUANG Xiaoxia', YOU Yun', ZHUANG Xiaogi', LI Rui’, LI Xiangluan',
ZHU Jiamin', LIAN Xiaodan', BAI Weidong"™*
(1. Guangdong Provincial Key Laboratory of Lingnan Specialty Food Science and Technology, Key Laboratory of Green Processing and
Intelligent Manufacturing of Lingnan Specialty Food, Ministry of Agriculture and Rural Affairs, Academy of Contemporary Agricultural
Engineering Innovations, College of Food Sciences and Technology, Zhongkai University of Agriculture and Engineering,

Guangzhou 510225, China; 2. College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Tilapia fillets rinsed in ozone water were made into surimi, and the effects of ozone water concentration and
rinsing time on the quality and in vitro digestive properties of surimi were investigated. Furthermore, the mechanism by
which ozone water rinsing improved the quality of tilapia surimi was investigated by analyzing the degree of myofibrillar
protein oxidation. The results showed that the whiteness, hardness and gumminess of surimi were significantly increased by
ozone water rinsing (P < 0.05), and the surimi rinsed with 10 mg/L ozone water for 10 min had the best gel properties. With
the increase in ozone water concentration and rinsing time, the thiobarbituric acid reactive substances (TBARS) value of surimi
tended to increase, and the carbonyl content of myofibrillar proteins increased and the total sulthydryl content gradually
decreased. The sensory evaluation results showed that the best sensory quality was obtained by rinsing with 10 g/mL
ozone water for 10 min. sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) showed that rinsing

with 10-18 mg/L ozone water caused the proteins to cross-link and form small soluble aggregates, while ozone water at
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concentrations more than 18 mg/L caused the formation of large insoluble aggregates. According to Raman spectra, after
rinsing with 10-18 mg/L ozone water, the secondary structure of myofibrillar proteins was gradually unfolded, and the a-helix
was gradually converted to f-sheet and random coil. Ozone water rinsing increased the degree of hydrolysis of surimi during
in vitro digestion, the highest being observed with 10 mg/mL ozone water rinsing for 10 min. The content of small peptides
(100-1 000 Da) after digestion was significantly higher than that of the other experimental groups (£ < 0.05). In conclusion,
moderate oxidation of myofibrillar proteins could improve the quality of tilapia surimi, and the surimi rinsed for 10 min in
10 mg/mL ozone water had the highest sensory quality and the best gel characteristics and in vitro digestive characteristics.
Keywords: rinsing with ozone water; tilapia surimi; quality; oxidation of protein; simulated digestion in vitro
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Table 1  Sensory evaluation standards

LAY W AR P
Ttk SLAUKRBR 4.1~5.0
Sk WA R EIR L B LUK Sk 3.1~4.0
(545 HaRE. G REK T 2.1~3.0
Rk E, REKFIRE 0.0~2.0
HEER . CURZHIR 4.1~5.0
AU BB, TR 3.1~4.0
(595 TR, TR 2.1~3.0
AR A 0.0~2.0
TN A, R 4.1~5.0
S E IR . R 3.1~4.0
(595 EPERR . R 2.1~3.0
P E G . RGN 0.0~2.0
PRI A SR . AR R 4.1~5.0
M PRI B . AR R 3.1~4.0
(541 P M L B RA R 2.1~3.0
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VB R A pHAE RS 23, 1 mol/LINaOH i i 57
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Table2  Composition of simulated gastrointestinal fluid
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KH,PO, % 0.5 0.9 0.8
NaHCO, ¥4 1 25 85
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(NH,),CO; & 0.5 0.5
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CaCl, « H,O¥% 0.30 0.15 0.60

13.9 ko re

SRS BE" TR REE . g h e
T R AR E SRR dIiEE e (12 384 Da)
fIAkEG (6 511 Da)  FF@E (1450 Da) | LM%
EHBL (651 Da) . Gly-Gly-Tyr-Arg (451 Da) . Gly-
Gly-Gly (189 Da) JAniE &M sht (LHE-7K-=5
LI (40:60:0.1, VIV O 58— Lo i B f vk 5
1 mg/mLIER, 320.22 pmfiFLIERE IS, 4 Bl HERE .

bR S TR S BUE (lg) RO B i 1A
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AAA (4.6 mmX 150 mm, 3.5 um) , WEHHNZ
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Table 3  Effects of different ozone water treatment conditions on the

color of surimi

SUEUKBTRIREE EEYERT )/

* % .
(mg/L) min L ¢ b v

5 55024018 —0.88£0.03 5234057 5471£0.11°

0
10 56.0240.12° —0.87£0.03° 5214£0.57  55.68+0.11°
" 5 583840.52° —0.67+0.13" 5.08+045" 58064047
10 50614057 —0.67+£0.01° 5.03£0.18° 59.30+0.53°
° 5 59.95+046" —0.61£0.03° 5.014+0.06° 59.63+046"
10 60.50+0.69" —0.66+0.10" 4.9940.25"  60.18+£0.66"
8 5 58514121° —0.60+0.15" 4.68+020° 60.234+0.22°
10 60474099° —0.614£0.10" 4454026 60.22+£0.94°
2 5 60.6740.08" —051+0.13" 4764013  60.3840.09"

10 60.76£0.21° —050£0.09" 4.26+030° 60.5340.20°

e FSIARTREREREE (P<0.05) , FNF.

22 BEFUKAEER XS B A e B SR AR ) R T

A R e P A B U 2 R ) — 0 AR AR,
B K AL 36 B0 9 £ o B R R PR B RS T AN R AT R
REKIEYEfE, BRI R S e R T R
(P<0.05) . BEIESER SRR, WESKERER
Jde LFHE PRI, 10 mg/LRE A /KEYE10 minkf, f#
FE. REFEIERI R A REKMREMPAZEE. A M
AT B 4 v, TR SRR R SR A T Ak T e JBE A kb 3
JE B 8, AR R . S A E AT R A
JEIT, FFl i e S K AH BAR ARG T R T
FRCHIIN) B 350585 (e WA £ 2, 5t 8 ) AR Ak ek 2 9 i
R4, B =M MK R, SEUR AR
TSR, BRSO R, BB R DRI,
10 mg/L R4 /KIEE 1610 mindk (I TE AL, REREEORTR
JE BTt BERE R . Zhang Tao5 ™2 B S AL ER AT LA
STt UL AT SRR T . B H PRI I S UK AL
DA fa e P TR R i T R, SARE A 5.

#d A REORAE B kg %I £ £ E AR P R

Table 4  Effects of different ozone water treatment conditions on the
texture characteristics of tilapia
REKFRKE Sk . a0l Bp s
(mglL) B flfmin Fifzlg it /om MR Tk

0 0 134033+40.77°  0.810.03° 0.8740.02° 1170.20459.62¢

10 5 15282348786°  0.82£0.02° 0.8740.02° 1496.9645041°

10 25203346925 0.86£0.03* 097£0.01" 22017143838

1 N 1892.13+66.06"  0.89£0.02° 0.9840.04* 1663.93+67.58°

10 206593114407 0.85£0.04° 0.94+0.00° 1 747.94 7407

18 5 2082.23450.12°  0.854+0.04° 0.9740.01° 1985.71473.34°

10 2031.06+89.66°  0.87£0.03 0.98+0.03 1794.86:+53.15"

» 5 22434646625 0884003 0.96+0.05°  1667.57+51.09°

10 187230£19.05°  0.85£0.03¢ 0.94+0.02° 1897.81£31.06°

23 REUKAHEXTE JE A BETBARSE 2
TBARSAE N g i ik E AL I FRiC Y,  HoKF AT St
TRl 2K g 5 S AL I AR A I U o AR TSR A, 4 RAEK AL



30 2024, Vol.45, No.22

E6miltl Z

XA MY

Mg, mERGEAREEREERS (P<0.05 , HFH
I SR K S5 R AR B ) T R e B T ) S K B R TR A
(E1) o BE/KFEEREZED22 mg/LE, 5 min
510 min RAEKIEHRFABETBARSH LW & £ 7
(P>0.05) , ZREIRENREKIERE, RIEARE
FERA TR, 53K G 7T 45 AR .

% 2 DS min )

S O 23510 min h

0.8 £.8

g d.e

= b, <

| H

S 04p 2 d

:

<

m

= 0.0 1 1 1 1 ]
0 10 14 18 22

REUKBTRIKRE (mg/L)
FRAFRRERRE (P<0.05) , FE3. 4F.,
1 A ] SAER AL IS PR S TB ARSI 3 M)
Fig. 1  Effects of different ozone water treatment conditions on the
TBARS value of surimi
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A5 R BRI LA AE A RS, 3X 5 TBARSE 43 BT &

FAHEMIE. B4 7E10 me/L R AUKEBE 518 2 e miE

9.17p) , WEREEAMTTLMER A, AR T4 w5

JRCBEA: ok B P R DU AN TR T T S B85 P = A X 2% e 4
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10 mg/L R A8 7K IERHE 10 min AT DL e 58 A RCE o o

—=— 0 mg/LEYES min

—e— 0 mg/LiZ P10 min

—— 10 mg/LIZEHES min

—v— 10 mg/LIE¥10 min

—+— 14 mg/LIF¥ES5 min
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—— 18 mg/LIE#:S5 min
—— 18 mg/LiF¥E10 min
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Fig.2  Effects of different ozonated water treatment conditions on the

sensory quality of surimi
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Fig.3  Effects of different ozone water treatment conditions on the
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total sulfhydryl content of surimi myofibrillar proteins
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Fig.4  Effects of different ozone water treatment conditions on the
total carbonyl content of surimi myofibrillar proteins
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Tn) . FEUIERE A (tropomyosin, TM) FIYIBRE [ 85
(myosin light chain, MLC) & WLJE T2 Y 3= B 4541,
HHESA %D, 20t SRAAUKEN B EMHC I i 85 F 3R 4R
WHMZ &S, RIENE RO RAE T — e R ATk
R, 10~18 mg/LE /KT U G CHE, &%
WA IR . 2 REUK B EIREIA 322 mg/L, EBER [A]
B F10 minf MHCHH B LSS, [R5 A28 i m]
iy, BRI PR R B I B AN I R R, B
A5 AR R IS R g R R 25 BRMERRAE B RE 1 G
RN R4

MCK 1 2

M. Marker, E8[F. CKRAFIA . 1. 2. 55K KA

10 mg/L, ¥EyES5. 10 min: 3. 4. 8% /KGR EKE 14 mg/L,

EUES. 10 ming 5. 6. REUKFEREIS mg/L, FIES.
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