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REBELCLETFa FRNAESESEEST
RABR, HEK, Zk#'", #FF, HRE,
X0, #OE, A4
(L. K P BB B 0K 7 SR 4l K i T T 9530
1Rk 7 TR AT T 510300,
2P RS R AL, A Bl 528248)

WE: NN ERAAEEZFaF L AN, AFAX LKA SD ARAKEZ o EMHLH
EKM /IR EHEREERRARAEREAN B FFa A Et SRt El. 2RET: B
ANEREWM P&t SD KR A 0K AW %A E MTD >15 g/kg; Tib A L S9 R#E ML R 4,
BAE# K5 AFE4 TAIT TA9S TA100 TA102 F £ty B & 1 %5 41 &% A H % (156 +10) /~/m
4 s ¥ 3E A M 3t B8 41 TA97 TA98 TA100 TA102 ¥ # [H % ¥ %% #0 5c /IME [ (1 773 £83) AN/ | #y
QEEAERER-FFFERAE P KA EN RN FHEAAZE LA K (0.40%0 £0. 88%o0)
(9)/(0.40%0 +0.83%0) (6 ) .(0.60%0 +0.89%0) ( 2 )/(0.80%0 +1.29%0) (3 ) 5 (0.80%0¢ =
1.09%0) ( 2 )/(0.60%0 £0.89%0¢) (& ), 5 ¥ 7| B 4 4% F (1. 20%0 +1.29%0) ( 2 )/ (0.40%0 +
0.89%0) (& )M KR FEMEZR(P>0.05);FF & hm . & KAZHADNREALL BRI LR
A 570.2% 0.2% 51 0.1% , 5 EF S BALHFLE02% ML LR FMZF(P>0.05), %

X :Ames L5 KM DR BB LB REALECRHLELRERLHHE, 245 ¢/mL 2
AAREIOmn GWEFERFURIANEHFLRREF K.
K. FPhaq; RAKEML; SEFE; ftHl

HhESES: TS 201.6; S 983

B ge 3", 2011 4F 4 [ IR 3R R
144. 17 ¢, i T8 59.5 J7 t, % 2010 4F 3 i
0.15% , 1 OB Mk 20 J5 t, 36 3] 57 8 5 55K
o BAREEAN T K O A H A, E
B 11 [ Oy 36 [ AR Y A

Shy s R T3 AR e AR G TR N B Bk B
AR T A R B R A B OA Sy A e T A ol i
TR o RUEAE g — Bl AT B )
0 1 LB R T R G A A i e i B
R 43, Un AN N BE 4N DI L ZRORE 1K 15 20 i %
a0 R A BT L R AR o R M R
ol TR B 7 S s B . REZE RN T
ol H i 1 R D SR B K, LA I o R R A A

%5 H #5:2014-01-17 &8 B 85 :2014-05-18

XHEIR RS A

Z 41,2001 4, 3¢ [ FDA & 1F 4t o 5L 4 n] 1
S TR B R N 5T R AE U S
R S el A 35 % £ R
A B A 7 3o R T LR AT O A Ak B, R
T 1] [ 5 4 o B £ VR 0 0 9 2 Th YA A
FLA, R I ECTE [ K 7 0 R R o A
Wo WFIE F W, 5L 10 i 1L 75 1 R BAE
DNA 5 RNA {45455 Bk s v | e o fk
WS EOR e R A SR Ak 5 R
A s 7 A W 7 &I ™ 9 (disinfection by-
products, DBPs) H. 4 it & 3 1 | A 5 2 1 M v 78
RYBOBE" o 354 Mk, R LA O B4 AL
RO PR JG 5 AE R 7 A RN E . R A

FENI A« [H 5K A APEA L G (31271957 ) 5 op S G 24 5 PERHIF e I 2k A BHIF ol 55 9% % 5T (2014 TS06 ) 5[5 ZE LA Ml 7l 2 A 1 % 7
WL T (CARS-49) ; “ + Z 1" 8 Z FHE #5111 (2012BAD28B00)
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WFoE DA 21 735 1 52 56 (acute toxicity test) [ 77 &
e R A5 e P ¥ Ak fa (Nile tilapia,
Oreochromis niloticus) i % SD K fR & 0 & K ifit
500 B B P4 9 5 TR B DA 38 45 35 1k SE 5 ( genetic
toxicity test) [ Jy 1k PF M B4 08 A AR AL B IS % 3R
1R R A B 2N L % R A0 L ) B A8 M L W02 P
Suig L[ o S R ES €I s 1=

AR ik

1.1 SEI##

Z XA fif 75 % 4F #1. (500 = 100) g, 1y
TAMET . PR A K, & & o %
% W R ek KIS 4.5 me/L R E Y R4
KAEEE 30 min, JfF -20 C &M N IRAE

¥4 SD K5 R U/ (Kunming
mice , KM /L) ¥ T R 48 B2 27 SE I sl vh oo 42
fit 15 37 42 SPF W) b5, K& 5 #% . SD K,
SPF 2 :40 H, WERRE 2% 2 , 52 30 T hiy o 44 5 < A
193.2 ~223.1 g, ME:190.2 ~206.9 g; KM /),
SPF 2. 50 H, f ME & 2, 52 55 TF fh i 44 BT &
19.8 ~25.0 g; HEPE 50 H (/)N B 52 AL G 0 14 e 72
FH ) T TG I AT 24,2 ~30.6 g,

KA HALE ek TR R R AU R A R
(fenaminosulf, Dexon ) 4 F 7% [E Dr. Enrenstorfer
GmbH A 5] ; B & AL 4N ( sodium azide, SA) I T I
Mbchem 23 & ;2-24 & 75 (2-aminoanthracene , 2-
AF) Il T 3£ 8 Alfa Aesar 2\ &) 5 34 5 FH 20 6 1k i
e VP4 4 iy B 24 By A PR 2% ) 5 AR B R K I T
I BHE 251 A BR 2 B 5 8 IR N 1 1 57 2k B iR B
FRHENG T TR LA YR B IR 7 D-AE )
Z T MDBIO. INC /A ] ; i fliti- II ™ F Roche 2
] ;4 %5 W% -6-8% iR 94 5 1 T MDBIO. INC 2 ] ;
Giemsa 4t (% i W4 T g 5t BIL 56 A= W) B 50 % S AT R
23] /NS IILTE W T GBICO 23 w5 Bk K Al 2R 1 T
MBCHEM 7 ] ; HoAth 3 Bl 50 34 5 43 #r 48, 0 T
JIMAR 2E R T

PHX T A K5 IR 46, 77 DR BHECA IR &
A ;BSC-1300 IT A2 B A= W42 4, G M 22 28 25X
FARA R 7] s SW-CI2FD B i TAE &, 5 M
FAE A AR LMQ. C B4 | 3 K 4%, IR B
HEE JT 8 WA BR 23 ) 5331006 R H - K- v [ 3
NP B2 7] s MS3 B 3k /R R 37 4% , 75 [ IKA
23] ; DK-8AD BUfE IR K B, B il —TH R A R

NS CX21 7 A W W B, HOAR SRR B T A D
BS-3000A 7 1 F K, i A 75 i ¢ A PR #
1.2 ZWHE
LRBANLEE FIESE R SD XA &K
goFZkik  KRRP AR5 ¢, WIE
WK 2823 ~ 5 min, A D Al g K B BE BT 4k
Hok, R4 E 200 mL, 5 0.375 ¢/mL [ %
JefoRIR BRI KA 40 H SD KR
PR T B B AL 4 o AR £ R 4L RN R R 4, 20
/4 Wi RAIBRKTH Z R w472
RYHT KBS T2 12 h REOK, BAemidl, R
FHHEE 70, 4% 0. 375 ¢/mL 1y & 4 1 A 1R B
W LA B R 52 57) 4 (2 mL/100 g & i i) M3 52
BRE,BR2K, EFTF4 1R HTZRY

JEESE Y2 h R IE WA . 50X IR AL AR [R] A9
JIIEE T UK

HEARTZEWEO R E L R E3IRET
RICH 14 REFRENPIRTT = 1 K. WEY
R AR A IR AN AT R W HE T LA
Lahpe g o5 . MEIF i RA T2l i
KOS R BB R R FET1E O, X FE TS R
S S IR AT i 7 O LB, 0 B I U A I A 2 AT
LU 2R A SR 14 d, 55 5 ) 8 R ] B
K 52 ) 5 5 o

RUGEITNMRKEA®EL L L %% (Ames % 5)

P GB 15193.4 — 2003 A5 ZEV 1] R E/
I 7L 3 4 Bl A A 36 ) 1 A B F 9 T 1k
7o Hrm M) & WA E : FL il 50.10.2.0.4.,0. 08
mg/mL [} % E 1 7 W R IR i W AR
T BV (R UE AR 7 A 41 1 B, 45 R R BT A U AR
JEL S8 TC A B, R AR A R 5 A ) AR o 4y
A2k :5000.1 000,200,408 we/lL, 75 B 75 1 K
T 0T B B 1 % B 2H ( Dexon \SA #i1 2-AF)
25 20 B8 37 R K BRI &0 2% 46 45 16 il 3L 3l P 4k o I
ORI Z ) g EU AL B SO YR A A R4 ( +S9) .
FRAHAE =+ SO KT 43 M. # 0.1 mL &K
#7.0.1 mL 1% .0. 5 mL PBS 5{ S9 & & WA
EEWN,37 T .200 r/min #E3% 5 3% 20 min, A
2 mL T5UZ 85 5% 2k 1R 5 5 8 ARl IR 2 BUls 191
M, P MU AAE A 5746 ,37 CHiFR 48 h, )
A 700 0T RECZE 0 BE P X REAE, T E BT L el A
RV, FRELREL 1K,

O FBOR R e LR AR R B K4 GB 15193.5

http : // www. scxuebao. cn



1184 Koo

¥R

38 %

— 2003 B i 40 O AR B0 ) T B B Ak X 1 2
i 40 mg/kg PR R AR 1R 5 P AR B
N3N 10.5.2.5 g/kg R i, H 0K R i
SR 50 HUKM /N RUBEHLAY B S 2L, 23 Bk 1 A
pop N RN i Rl [N |
HI AL B R R R R AL, AL 10 A
AR £ R AR 4N BUEE K 4 2 mL/100
o PR 4 T R L RE R, B o BR ALV
X L/ BB K 2 2 mL/100 g A5 43 1l i
257 2 mg/mL MRBEMEM ZRIEK R 1 IR, ESE
UPHILEE 2 d,2 WUl A2 b 24 h, 452 K4
255 6 h AbBE/INEL, T B o BB VS N
VORI B R BCT L EE g B IR S
R (%o) .

NRELEE RS T LB # 4% GB
15193.8 — 2003 /] L 42 AL e (0 P w28 i 06 ) 10
BETEBE %] R 2H 50 40 mg/kg (R, B AR
B op AR 2R B 1005 5 2.5 g/kg
PRBRE . PR T 4 B 50 HUEE KM /) BUBE
BLAS I 5 4L, 40 B0 S 0 700 0 BR 4L L BH P X B 4L
E RN R W B i | R 1]
o FHAL 10 B MEMER R, W R X IR AL B A
Bl B A f b R 2 L 3R 0 R AR 70 4 B
K452 mL/100 g (R G HEHE S | B4 0 B 41 45 K
#0.1 mL/10 g {5 I R 5 4 mg/mL 3R 8
Wi, HELR 2525 5 d J5 , AKSRIE W R R 9 d, &4
BT 3 WA TZIRY G 14 KoK 2R 3 )
I T SRR OK Al 28,6 h G AR BT A LB A, W

Yo (A 1 S5 A B AT, QLR T R R IMA S
1.3 #HESHESIT

B AT 52 3 K88 R B IBM® SPSS® Statistics
Version 20 5 Microsoft® Excel 2013 #4743 #7 -
PR % J5 22 (One-Way ANOVA) 43 #7, % J§ LSD
55 Duncan £ 5 2H 8] (1% 22 57 , 52 95 2H 5 8 B 4[] 22
SR B R FHBC X FEAS ¢ K535, P <0.01 J9dEH 2
% .P<0.05 KB E P>0.05 KB, &4t
SEHAE 1 R FI S (B = b5 #E 2% (mean = SD) £
TN o VPETE MRS I 38 A% B S0 2 SRR IR (AR
£ A B0 SR R AR ) T AT R

2 FHRSMr

2.1 SDARAMEOSEIRER

DEZ IR 1 IRk 24 h 2R
TS, 2B E A2 U Y AR BBOE R R
GRS R LR PR R
4 I IRZH A5 20 A SD R RAE S T 321X 72
Lo 14 d AN, R B WLAT 9 i SR B
LREVPR IS W, TR R T. sl , A
MR VLSS R BB O IR I 8 i B e A B R 45
JIEGRSME BUE RN EE ], 35 2R DUATAi] S, R
UBE RS R A A A . R BURIE W K, P AR
i 2H R BRI o 7 45 00 R I [R] 5 5 9 790 0 B 24 L
B EFENEZES (P >0.05) (£ 1), NI AE XS
B2k MF T, 40 4.5 mg/L ¥ BEHY LUK AR HE 30 min
JE B AR X SD K SR H R K it 52 55 B MTD
>15 g/kg, BEPE P B ToT o

®1 SDARBAMEOSTUXIRERELER

Tab.1 Weight results of acute oral toxicity test in SD rats g
21 51| 51 i i) /d time
group sex 0 1 3 7 14
I s 205.9 +7.8* 224.8 £7.0° 244.9 £9.5° 270.5 £9.9° 304.1+£10.7°
Q 184.7 +4.5° 197.6 +7.8° 204.9 £9.3° 209.5 +10.8"° 218.7 £10.2°
I 8 207.6 +6.9* 223.7 +8.1* 243.4 +£8.3° 271.7 £8.5° 307.7 £10.7°
Q 186.9 £5.1° 196.9 £5.1° 207.5 £6.6° 213.4 £6.6° 222.0 £6.9°

T T B AR 4, T4 g X B2 5 7] — 51 i 5 AR AN [ 5 B s Bl ) A 35 1 28 5 (P < 0.05)

Notes:group | is the Nile tilapia fillets group, group I is the control group; data within the same column with the different letters are

significantly different( P <0.05)

2.2 KM/)MREESHEIHER

Ames 5% I Ames 525 2 4 I K Y 2R A8
EEMITEZ—, HEHEERGEDTTRE
(Salmonella typhimurium ) W) 5 2% B AR 75 A 4H & R
B RE IR Ak ol DUIE B A2 G, 2 15 57 Bk b o 20 &R
1N N A QS - 1 R S R I S B S N T o

K, B A BET R 12 8 5 R 1 9 A0 wl il 5% 46t
18 BT AL A AE I, 58 A8 7Y 2 1] 52 A8 O 21 A TR
A e e TR B AR R AR T A 22 2 O
BORAF Ja 2 511 R R AL B kAR [ 4R
A%, H1 SO R A IR HEAT 32 ) B AU AR I
E BRI 5| Ak Y 52 A R SR A S O A D A
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AN, BT A5 52 i R 5 W R AW . %
S T 0 FH A L eI ke o Y B A5 FE U 1T R AR
TA97 . TA98 . TA100 Fil TA102 4 fifi,

— BV « 45 2L A% TIL22) R UL AT R 85 41 2 B S e
UE; 0 SO AL R GEMT, 100 g/ L5 55 119 175 22 71
Dexon 5|2 TA97 , TA98 % TA102 [ ¥k i 8] 45 B
VER R (1 856 £80) (1965 +60) M (1 899 +
35) 4N/, 5 we/ M50 & #7522 5 SA 515 TA100
PR B 19 11 22 T 7 20 (1 944 £44) A/1IL, 1) 42 35 &
TR AR 2 5 (P <0.01) 254 SO L R4
i, 100 pg/ ML 5 &t 1Y) 375 48 57 2-AF 5] TA97,
TA98 T100 K TA102 [ bk i [ul 22 15 % K070 1) 4

(1931 +73) (1 843 £60)., (1809 = 105) %
(1913 £49) A~/10L, B 3 & F % 700 6 B AL 2 F%
(P<0.01)(F£2), mMFPAE€R 5 AFHEL4 TAT,
TA98 ' TA100 il TA102 ) [u] A% [ % %4, Toie A TG
SO TE AL R GE , 4 A 3k 7R o) 2 (] A 1 9 Y 2
5, HSERE LR —B(FK3), KWHZAPIE
5 A 4 FE S % TA97 , TA98 , TA100 Fi
TA1024 TA AR A WL BH 2 0 30 54 4 A, A e S ke
PRI 114 35 181 % iy 2 72 sl 56 - 4 1) 8 A8 TR A AE I
4 PR R R &R S S, PR TR IS 0 AR
P, 4 4.5 mg/L i B2 5LEK AL B 30 min 5 (1)
TRt Ames SR E5R BATE

®2 RELBETEERINAEONERTHEFHNZ

Tab.2 Effects of ozone-treated Nile tilapia fillets on the cfu of bacterial reverse mutation assay n=3
H| 5/ [u] 52 98 A% 7 7% K0 (/1L , mean + SD) cfu of bacterial reverse mutation
am (pg/l) TA97 TA98 TA100 TA102
£ dose +S -S +S -S +S -S +S -S
9 9 9 9 9 9 9 9
1 / 124 £2 125 £2 33 +3 35+2 175 £10 153 =7 252 £11 263 £15
I 100 / 1 856 £80 " / 1965 £60 ™ / / / 1899 £35*
i} 5 / / / / / 1944 +44 ™ / /
v 100 1931 £73 ™ / 1 843 £60 ™" / 1809 +£105 " / 1913 £49 /
5 000 119 +6 117 £4 27 +2 26 +3 157 =8 155 +6 154 £ 14 147 £8
1 000 114 £8 122 £4 25 +2 29 +1 151 £8 150 =8 155 £8 148 £11
Vv 200 126 10 126 £ 16 23 +1 23 +2 148 =14 151 £13 150 £12 148 £13
40 135 £8 146 £ 17 24 +2 24 +2 147 £8 150 =12 150 £12 148 £11
8 109 +4 112 £7 23 +1 24 +2 144 +8 149 +9 147 £3 152 £ 14

T T EFI A, T4y Dexon FHAE X MEZH , T2 2 SA FHYEXS IR, IV 4y 2-AF JHPEXT M2, V 24 o0 2 Ak f )7 2 s il AR = 7

FTR G R AL B A M R 22 5 (P <0.01) , R IA]

Notes:group [ is solvent control group, group I is positive control group of Dexon, group Il is positive control group of SA, group IV is

positive control group of 2-AF,and group V is the Nile tilapia fillets group;data with “ == ” is significantly different with the control group( P

<0.01) ,the same as below

®3 RELEBEFEEAMNAROERTHEINH M (ESLRE)
Tab.3 Effects of ozone-treated Nile tilapia fillets on the cfu of

bacterial reverse mutation assay ( repeated assay ) n=3
H 0] &2 22 A5 B P45 50 (4~ /1L, mean + SD) cfu of bacterial reverse mutation
415 (pg/) TA97 TA98 TA100 TA102
grou dose +S -S +S -S +S -S +S -S
9 9 9 9 9 9 9 9
1 / 124 £4 122 +4 33 +2 30 +2 176 +9 156 12 242 £9 257 £22
I 100 / 1876 £70 ** / 1997 £114 ™ / / / 1837 £58*
1 5 / / / / / 2012 £25™ / /
v 100 1938 £29 / 1 878 £47 / 1773 £83 ™ / 1873 £83 ™ /
5 000 120 +4 116 £5 24 +2 26 +1 156 =10 155 3 151 £11 152 £3
1 000 120 £6 120 £4 27 +1 26 +2 149 3 152 =6 152 £4 154 £15
v 200 121 £2 137 £13 24 +2 24 +1 159 =9 151 =2 151 £11 150 £ 11
40 127 £15 153 £9 23 +1 23 +2 146 +6 150 £ 15 150 £ 11 148 £11
8 116 £3 115 £4 25 +2 24 +1 143 5 150 =2 145 £5 152 £11

http : // www. scxuebao. cn
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2.3 BEMEIRE

B BE A% 52 38 ( micronucleus test) S& DA &
/1N BRUEE R 1 20 M RO O i s ok HE BT 7 1 G e R

oA 22 03 AR A 1Y) — PP B AL TR S0 WO T
U 23R 1 SO Y AR A v G
AR 3245 25 2% 19 e AR B A G 22 0 e 4R
BT 240 M 53 25 3 A B T 2 M 40 i
AU, SR F BT 2 4 51 e 8 1R 5 A T H —
LGB RIL NG A

B X B 2 1P 2l 0 ) A% o3 S 3 v T 0 R
XA (P <0.01), B AEf Fr AP ARG S 2
s ) 330 2 43 5 R 0. 40%0 ,0. 60%0 0. 80%,
R B P T B E R 22 S5 (P > 0..05) 5 FH
Xk R L P B0 ) 4 O R o T A R R
(P<0.01), B IR0 )7 b AR R & 41 1E 3 4
A 50 2R 4351 R 0. 40%0 0. 80%0 0. 60%0 , 55 145 7
R LA E MR R (P >0.05) (R 4), R
AL B S % AR R R KM /) BB 1 6 200 e TR
A A G 28 S R R, B TC AR A R B
O 5 FR , A5 W) 240 M 3 2R e AR i A2 Al X e
R TC W] 2 W 2N TE IR KT, 4 4.5
mg/L ¥ & i) B K AL 3 30 min J5 (19 2k fa B
T 2 6 R S B 4 2R O B A o
2.4 EALBEBLEIR

e o (A I A 2 S e A 20 L DNA 458 3 B9 5
RSiE SN SR s NERE PR -3 S RNk g S Rl

TEAS B ARAL (AN Fp 7 Bk S 4R 56 ), I A] Bk
h 4 st 2% B2 56 (cytogenetic assay ) o /) RS2 L
e (0 (A I 2 S0 SR A P e (AR AR S

x4 RELBEFFEERI KM MR
B 58 48 B SRR T B R 5 T
Tab.4 Effect of ozone-treated Nile tilapia fillets on
micronucleus formation of bone marrow

cells of KM mice n=>5
=] E/ . < /%
25 %) 5] 7l B 12/ % Tl‘vj)'(’fxi bo
(mg/kg) . micronucleus
group sex mortality
dose rate

¢ 0 1.20 £1.29
I _

6 0 0.40 £0.89

® 0 34.70 £2.00 **
I 40

é 0 33.00 £3.36 **

¢ 0 0.40 +0.88
I 10 000

é 0 0.40 +0.83

¢ 0 0.60 £0.89
I\ 5 000

é 0 0.80 £1.29

? 0 0.80 +1.09
N 2 500

6 0 0.60 £0.89

e DUV IV 5 V253 5 O 3 500 0 B AL B PR B 2 3R #4
Jr e W AR b 2 e W AR AR R A B B AR
“ o VIR G RIR BA BA R EZ S (P<0.01), TR
Notes:group | and I are solvent control and positive control group
respectively, group I, IV and V are high-dose, middle-dose and
low-dose of Nile tilapia fillets group respectively ; data with “ s 7 is
significantly different from the control group( P <0.01) ,the same as
below

x5 RELEBEFFERNMREALBEBREIRER

Tab.5 Results of chromosomal aberration assay of mice testicle for ozone-treated Nile tilapia fillets

2 | group 1 I 1 I\ v
M/ (mg/kg) dose — 40 10 000 5 000 2 500
20 M4 cell number 1 000 1 000 1 000 1 000 1 000
Wi % break 1 26 1 1 0
7 /- fragment 0 0 0 0 0
Sy i translocation 0 0 0 0 0
it 2% deletion 0 0 0 0 0
IR ring chromosome 1 68 0 1 1
i /MA minute body 0 5 1 0 0
HH Ik BAAAAZ i sister chromatid exchange 0 0 0 0 0
%45 4% S YL {54k polycentric chromosome 0 4 0 0 0
24P gap 0 0 0 0 0
I A% w %% total number of distortion 2 103 2 2 1
B AR % /% total aberration rate 0.2 10.3 ™ 0.2 0.2 0.1

— MR AL, F T AN [ S 0T A A A 2 B A i RS
=iy i B AT AN [R) B8 SRR A 2275 728 00 7 ke e

fa A W AR 0 A0 22 558 DNA & il 319, 1k A< B 9% 75
2 (leptotene stage ) Bij UEF7i5 A8 A0 PE 55 14 K

http : // www. scxuebao. cn
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RAE WLERAE 175 78 700 240 2 0 17 5 | 2 1) K B 40 i 2
(R o A WLEE JE e BB X HE N R
) S ML o A H BT 28 R MR RN 2 8 24 45,
e UK 1 20 B K53 0 2 26,68 5 Fl 4 A, AR B
o 103 4>, Bl AE 2k 10.3% , 5 %R B4
(0.2% ) MLt} & THim (P <0.01) ; Bk
e AR S AL AR A R Sl 0. 2%
0.2% ,0.1% , 597X fEZHAH Le ¥4 T g 2 1 25
(P>0.05) (££5). A CHkHHE , @ i o 4i i
PTG I0 R B O; % 43 24 v ) AR 11 s 36 12 s 4
Jitl Chuman KB cell) % & {4 W7 24 2 5 %of B2 & 2%
HEhN** ; Gooch 4RI F W, U S O, A By
A AR EESE R (phytohaemagglutinin, PHA) 4] 3 i1
Ja S W N A I 48 MY i HBSS 3 ( Hanks’
balanced salt solution)90 min L) I, & 34 5| & N
14.46 5 15.90 mg/(m® - h) i}, 41 JL 45 22 43 Zd st
PO RN N S T [N €% i< A1 B g o
G120 it e 1A 0 R 2 B S s i, Ao v, R
LI G B AR B B SRR AR R Y LR
T BRI , A /0N BRUAE BB 440 6 0 45 43 24 A 2630 i, LA
25 2 AR B 5 AR i 0 5 | 1 /) B S AL
FER YN g T 2 (A RV E R D O 4 WS | A o 3
WA, 4 4.5 mg/L ik B 5K Ak 330
min J5 (9 B A AR 520 Y €0 fR W AR S0 45 R
FF 4

3 3t

AL REELE 2FEEMRNE 2,0
WAk 32 ) 09 1 G R Ames 525 2 H
A A A A5 TR T A SR D 018 3 AR P R i, WD
=W 32 3204 1) SO 1 5 /0 B 20 M GO RT e
A 290 it 42 i 350 2 A5 ) R B00 0 s A B T 1 UK
B 5 VR SCRT A, 70N BRUSE L Y £ (R I A8 AT s e A
N il DNA 451 75 (9 SO B . AR R B, & 4.5
mg/L ¥ 1Y AR K AL BE 30 min J5 B9 % A )
SD KB & N e Kiiif 52 7l i MTD > 15 g/kg, #1E
YRR ICEE . Ames ST & PG AEUAL B 9 B 9k
i Jr 25 A R 51 R 4 sz T PR kAR T R 5%
s ] H . Ames 5255 45 5Ok B, X 5 BRSC S
2SR TR RE B Ames ST 4% PR BT 5T % TH 4% 5
LB PRI T ) — B, A 2 F T R
S 5 Y I A S LA R I e AR
WFo i, & R AL B )5 2 E f 7 o B 20 A% S

56 15 S L T €0 (A R A S G 1) 9 2R 2 O B A R R
BAT AL REE

UTAF R B i TS 2 4 () RO R 52 B BURE
PRI VBT A A S S AL, T R
a5 B H BAT 2 B IR B AR ah )
JE WSO 5T, TR IH A T J 7K 7 il £ 0 7R A Ak B D7 7
L IC G A AT 5 1) [ il 07 o R 7 it 22 4k, e
SUJR R R A B B O O S T RE T R Y
an R Az R AL PR BT, H RS AR T AR A
b ek B A Ak B P £ SRR (K T 4.5 mg/L,
Pk, NS kR PE S e vk A BOR R 2 R
D3R AL A B ) 2 AR R BT B B e
Mo MO, AR R A AT E B AR R 1Y et ie
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Acute toxicity test and genetic toxicity study of Nile tilapia
fillets sterilized by ozone treatment

ZHAO Yonggiang', YANG Xianqing', LI Laihao'*, ZHONG Zhiyong®,
HAO Shuxian', WU Xin®, WEI Ya', CEN Jianwei'
(1. Key Lab. of Aquatic Product Processing ,Minisiry of Agriculture ,National R&D Center for Aquatic Product Processing,

South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Science ,Guangzhou 510300, China;
2. Guangdong Medical Laboratory Animal Center,Foshan 528248 ,China)

Abstract: Nile tilapia( Oreochromis niloticus) is one of the lean fish species, and has been known to be a
preferable raw material in seafood processing field. As an oxidant, ozone has been gradually used as an
antimicrobial additive for direct contact with foods,but there are no special regulation and labelling rules in
some countries and regions to date. It is necessary to evaluate the safety of Nile tilapia fillets treated by
ozone-water. In this paper,an acute oral toxicity test in SD rats and genetic toxicity test in KM mice were
used to evaluate the acute toxicity and the genetic toxicity of Nile tilapia fillets. The results showed that the
maximum tolerated dose in SD rats was more than 15 g/kg,the maximum value for cfu of bacterial reverse
mutation of TA97,TA98 , TA100 and TA102 strains in the 5 dose groups was 156 = 10 that is less than 2
times of the minimum value for cfu of bacterial reverse mutation of TA97 ,TA98 ,TA100 and TA102 strains
in positive control groups (1 773 + 83 ), with or without S9 metabolic activation system, as well as the
repeated assay. Therefore, the result of Ames assay was negative. The micronucleus rates of high,, middle and
low dose groups were (0. 40%0 = 0. 88%0) ( @ )/0. 40%0 = 0. 83%0) (& ), (0. 60%0 + 0. 89%0) ( @ )/
0.80%0 £1.29%0) (& )and(0.80%0 £1.09%0) ( @ )/(0.60%0 £0.89%0¢) ( & ) respectively. Moreover, the
micronucleus rates of control group are(1.20%0 +=1.29%0) ( @ )/(0.40%0 £0.89%0) ( & ). The results of
bone marrow micronucleus test showed that there was no significant difference between the three dose groups
and control group( P >0.05). The results of chromosome aberration test showed that chromosome aberration
rates of mouse tests were 0. 2% ,0.2% and 0. 1% respectively, and there was no significant difference
between the three dose groups and control group( P >0.05). The results of chromosome aberration test were
negative. The research results showed that all of the Ames assay, bone marrow micronucleus test and
chromosome aberration test were negative ,there was no genetic toxicity of the tilapia fillets treated 30 min by
4.5 g/mL ozone-water which belonged to non-toxic class.
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