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Abstract: In this paper, the best process of ozone water sterilization and its effect on the quality of tilapia fish
were studied. The optimum sterilization process of tilapia with ozone water was determined based on the
sterilization rate, electronic nose analysis, oxidation degree of proteins and lipids, and sensory quality of
tilapia. The results showed that when the fish was soaked in 5.160 mg/L. ozone water for 10 min, the sterilization
effect was the best with the sterilization rate reaching (74.000£0.017 )%. Under these conditions, the tilapia had
good quality, showed no significant change in the electronic nose analysis and weak degree of protein and lipid
oxidation. The fish contained 2.5 mg/mL fibrillin, 4.1 nmol/mg carbonyl, 0.08 wmol/mg total sulthydryl,

0.36 mg/kg malondialdehyde, and had the Ca*~ATPase activity of 2.6 U/mg and a sensory score of 17.99.
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Fig.1 Schematic diagram of method of taking fish fillets
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Table 1 Criteria of sensory evaluation table
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Fig.2 Ozone water concentrations at different ozone entry times
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Fig.3 Sterilization rate at different soaking times
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Fig.5 Effect of different soaking time on protein oxidation index
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Fig.6 Effect of different soaking time on TBARS
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Fig.7 Effects of different soaking time on sensory quality of

tilapia fish

F &1 7 T AT, Bt s e st ) A4 SEE K, £ PR PR
JFEHT TR, AR 0~10 min #918 PURCE PR B R
A2 (P>0.05) 5 1 4= L 8] KT 10 min B, A
R B BRI (P<0.05) , 258 R R E R B H
LA SR AR SE R, X TRE R T AR IR
Jo S5 T R AR B IR 5 T £ P AR R AU B
Jo b 5 5T, X5 SCHR(2 , TR 25 AR . 5 BT,
ff 1 R SAUK A B AR IS TRD 2 10 min.

3 g

AR i R AR AR R B S AR A AT T
AbFR . SE R PR TE AR R 22 5 R AR
T AEALRR B L SR S T4, e LUK b3S
FE A P R R T 2 2R IR T O B A PR B Y
S o ZERARIA R R UK AT 5.160 me/L ]
o410 min i, AN BRASCR e A2, A3 TR R ] K (74.00+
0.017)% . LIS, B AEA A A B LTS R
I3 AR B A U 4R ) ik RS N
Fr il Ca*~ATPase 16 114334 2.5 mg/ml. 4.1 nmol/mg .
0.08 pmol/mg .0.36 mg/ke 2.6 U/mg, 15t BA £ [A) AR R,
SRR, B AR AR DA AR S AN sm A [R]
I, £8P RCE PP R 17.99 73 JBVE G TS B
AR SR T4 B A SO 5 DA i 2 ), Bk ek 8
BT 22 [ S R A WL 5T (solid polymer electrolyte,
SPE ) B fff 325 , [ b ib ] 45 45 e 7 Ak BRAGE R R, BT 2
— BRI DEATE T2 Ak XTIz AR R K
R (AR5 G A ) S RIS, 38 P ) P vo 80HR €35
SRR TG - B R AN SR (3 - R A AR A T
BT IR A TG EE AR AL 73 A 1% A 32 B 520

SE Wk

[1] gl &Rl i B 3R . 2020 o EHL SEHHAESEM]. dLa:
[l i ik, 2020.
Fisheries Administration of the Ministry of Agriculture. China Fish—
ery Statistical Yearbook 2020[M]. Beijing: China Agricultural Press,
2020.

[2] B . R Bt b 8 B RIR BT Ak Bt B 1 5
M[D]. B T°: ) PE K A%, 2015.
YAN Mingyue. Effects of ozone water treatment on protein oxidation
and lipid oxidation and quality of tilapia fillets[D]. Nanning: Guangxi
University, 2015.

(3] AU, FREEDT, Bt [, 45, = B A Ml & e 3R 43 i K
XFT]. H K=, 2016(8): 36-38.
SHI Yonglun, ZHENG Zefang, YANG Shuguo, et al. Analysis and
countermeasures of tilapia industry development in Yunnan[J]. Chi-

na Fisheries, 2016(8): 36-38.



2022 4 5 H

RaftiSHR

55 43 455 9 1] BIAHAR
— 46
[4] BGEEE, SR, 2ok, ZE. B B AR T AR SR BUIRT]. B £ (RSB B2 () s2 1] B iR E, 2015, 36(20): 264-269.

[10]

[11]

[12]

[13]

TR, 2017, 38(9): 363-367, 373.

ZHAO Zhixia, WU Yanyan, LI Laihao, et al. Current research situa—
tion of tilapia processing in China[J]. Science and Technology of Food
Industry, 2017, 38(9): 363-367, 373.

T m, IR, B, 45, RO BT R ARG
77 T B PSS R ). £ dh Tk B, 2012, 33(10): 432-435.
QIAO Caiyun, LI Jianke, HUI Wei, et al. Research progress of ap—
plication of ozone technology in the disinfection and preservation|J].
Science and Technology of Food Industry, 2012, 33(10): 432-435.
WEREHT, AR, XU B, 5. SLAEUK AL FAE K ™ i A T AR e iy
B FAFFEIE (], ol BH#E 82, 2020, 41(4): 190-197.

LAN Weiqing, ZHAO Yanan, LIU Lin, et al. Research progress on
the applications of ozonated water in the sterilization and preserva—
tion of aquatic products|J]. Progress in Fishery Sciences, 2020, 41(4):
190-197.

A G, TR, 450K, . JUR AR 7 xh 2 AR (R fa A it
R RZ L] a5 & Tolk, 2020, 46(7): 123-129.

CEN Jianwei, YU Futian, YANG Xianqing, et al. Comparison of
several germicidal methods of tilapia fillet and their effects on fish
meat quality[J]. Food and Fermentation Industries, 2020, 46(7): 123—
129.

XGRS UL 22 1 B b oxd s o £ SR BE R K
PERIFZ I BLIBETED]. M iR, 2019.

LIU Cikun. Effects of ozone induced myofibrillar protein oxidation
on the water—holding capacity in grass carp surimi gel[D]. Jinzhou:
Bohai University, 2019.

BAO Y L, BOEREN S, ERTBJERG P. Myofibrillar protein oxidation
affects filament charges, aggregation and water—holding[J]. Meat Sci—
ence, 2018, 135: 102-108.

1% 55 S5 £ e BETT R A ) 2 MR R I B ik WS D). 3
TR, 2006.

XUE Yong. Study on antifreeze denaturing agent and removal
method of earthen smell of bighead carp surimi[D]. Qingdao: Ocean
University of China, 2006.

B AR R AT & 2s, F i 2 B e R 12
WG A R G B A E AR, B B E : GB 4789.2—
2016[S]. L5t v bR HE iR, 2017.

National Health and Family Planning Commission, State Food and
Drug Administration. National food safety standard Food microbio—
logical examination Aerobic plate count: GB 4789.2—2016[S]. Bei—
jing: Standards Press of China, 2017.

R, A, Wk, S AR ) 5 A SO SE T AR RO T
A IAE IR BT A4, 12 AR, 2015, 36(24): 1-9.
YUAN Lin, ZHA Fengchao, YAO Ye, et al. Optimization of Maillard
reaction for oyster enzymatic hydrolysates and reducing sugar by re—
sponse surface methodology and analysis of volatile flavor com—
pounds in reaction products[J]. Food Science, 2015, 36(24): 1-9.
B, BT, BRER. 7 SRS SR UK AR B A £

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

(25]

YAN Mingyue, LU Yuqin, CHEN Dewei. Application of electronic
nose in freshness evaluation of tilapia fillets as affected by ozone
treatment[J]. Food Science, 2015, 36(20): 264-269.

ZHANG T, XUE Y, LI Z ], et al. Effects of ozone on the removal of
geosmin and the physicochemical properties of fish meat from big—
head carp (Hypophthalmichthys nobilis)[]]. Innovative Food Science
& Emerging Technologies, 2016, 34: 16-23.

oA, BRAUAY, RERE, 5. ARARE I R SRR 1 A
PR FBR A )] PRI, 2017, 34(2): 92-94.

HE Jianhua, SHAO Chunjun, LU Lin, et al. Determination of protein
in mannatide oral solution by folin —ciocalteu method[J]. Chinese
Journal of Drug Evaluation, 2017, 34(2): 92-94.

LOWRY O H, ROSEBROUGH N J, FARR A L, %5 i A i) 34
WIRE R R[] £ 525400, 2011, 13(3): 147-151.

LOWRY O H, ROSEBROUGH N J, FARR A L, et al. Determination
of protein with folinol reagent[J]. Food and Drug, 2011, 13(3): 147-
151.

SOYER A, OZALP B, DALMIS U, et al. Effects of freezing tempera—
ture and duration of frozen storage on lipid and protein oxidation in
chicken meat[J]. Food Chemistry, 2010, 120(4): 1025-1030.
ZHANG Y Q, YANG R J, ZHAO W. Improving digestibility of feather
meal by steam flash explosion[J]. Journal of Agricultural and Food
Chemistry, 2014, 62(13): 2745-2751.

ZAMAN Z, SNEYERS L, VAN ORSHOVEN A, et al. Elimination of
paraprotein interference in determination of plasma inorganic phos—
phate by ammonium molybdate method[J]. Clinical Chemistry, 1995,
41(4): 609-614.

A R RITE [ R AR B A 2. B2 E R R
£ A RERYIE: GB 5009.181—2016[S]. AL at: Ak
HikE, 2017,

National Health and Family Planning Commission of the People’s
Republic of China. National food safety standard Determination of
malondialdehyde in food: GB 5009.181—2016[S]. Beijing: Stan—
dards Press of China, 2017.

LAZO O, GUERRERO L, ALEXI N, et al. Sensory characterization,
physico —chemical properties and somatic yields of five emerging
fish species|J]. Food Research International, 2017, 100: 396-406.
LAZO O, CLARET A, GUERRERO L. A comparison of two methods
for generating descriptive attributes with trained assessors: Check—
all-that—apply (CATA) vs. free choice profiling (FCP)[J]. Journal of
Sensory Studies, 2016, 31(2): 163-176.

MAHMOUD M A A, BUETTNER A. Characterisation of aroma—ac—
tive and off —odour compounds in German rainbow trout (Oncor—
hynchus mykiss). Part 11: Case of fish meat and skin from earthen—
ponds farming[J]. Food Chemistry, 2017, 232: 841-849.
AR A 22 22 JFE R BT £ 1A B B DA 5 B B AR G 53
MrI R 4l 2#412,2016,47(11): 1932-1938.

DE MENDONCA SILVA A M, GONCALVES A A. Effect of aqueous



BRA#EAR

RafiSHR

2022 4F 5 H
543 55 9 W

[26]

[27]

[28]

ozone on microbial and physicochemical quality of Nile tilapia pro—
cessing[J]. Journal of Food Processing and Preservation, 2017, 41(6):
€13298.

LIU F G, MA C C, MCCLEMENTS D J, et al. A comparative study of
covalent and non—covalent interactions between zein and polyphe—
nols in ethanol-water solution[J]. Food Hydrocolloids, 2017, 63: 625—
634.

XNGER, B/ INVEE, VRS, 55 B T2l AT o 1A B P ol i it
BARTE R AR T )| B A RLEE, 2020, 41(21): 230-237.
LIU Haotian, YIN Xiaoyu, WANG Haitang, et al. Quality improve—
ment and deterioration of meat and meat products based on the pro—
tein oxidation: A review of recent research[J]. Food Science, 2020,
41(21): 230-237.

A AN BT, B R SRR R X A S A Al S R A
FREGEZMALT]. B AR, 2020, 45(11): 102-109.

LI Huizhi, XIE Hanyi, ZHAO Yanfang, et al. Effect of multiple
freeze —thaw cycles on the key oxidation indicators of meat sam—

ples[J]. Food Science and Technology, 2020, 45(11): 102-109.

47

[29] XV, A1) B, B WU R 9% PRI RN ] Ca®*~ATPase i /1

[30]

[31]

A S HLHIL]). AR, 2018, 39(5): 258-264.

ZHAO Ya, SHI Qilong, CAO Shumin. Variation and underlying
mechanisms of Ca>*~ATPase activity in Penaeus vannamei during
storage[J]. Food Science, 2018, 39(5): 258-264.

EOCH, 2 AN, S5 B SIS ). HeE S,
2013, 26(4): 1-5.

CAO Wenming, WANG Xin, BAO Jie, et al. Research progresses on
lipids rancidity and oxidation evaluation[J]. Cereals & Oils, 2013,
26(4): 1-5.

ERT, X%, Ok, AF. RIECIR T B R PRSI b
TR SA2A4, 2021, 30(5): 932-939.

WANG Shanyu, LIU Xin, CAO Rong, et al. Changes in lipids of
dried shrimp products during processing[J]. Journal of Shanghai O-

cean University, 2021, 30(5): 932-939.

it = i (LS
I Fs H#A:2021-12-02



