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1.1.1 RB%Y  FEe TR L T AR, FE R R IR E RS (50%), %

B (1% ) LI R BIRGHFEA

1.1.2 RBREY KRB BN ARFRR, MM AR E AR %R

5 F, PR R RIS E R Rt WA L 1. '

1.2 K%

1.2.1 AEEERE RRAMEKHSES 3 KL BE¥K pH6.5~7.5, AEE 6.3

~7.0 (EEE, ME 2.3~2.5mN/L, 5% 200s/cm, LW AKE 25£1C .
BERKEEYMESTREYFH =K, BERRES /K HILSARE, § 24 MR ER—

WH BT, A SN R AMIAMIETE LCoER 95% BREXE,
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Table 1 The aquatic organisms in the experiment
N . |
T Boo% w
Item . Specics Size I
BE  Cyprines carpio 1.722 0. 5cm
B Clenopharygodon idetia 1.712G.5cm
8BS Monopterus albus 23.6+2. 5m
M Misgurnus anguiltlicandatas 11.52+ 2. 0cm
M8 Vivipuurs guodratus A Aduli
b-Ri%-24h TR Oncomelanu MW Adul
Acute toxicity B -4 9%
KEE  Luphma ragna Three — four davs old
WE  Scenedesmus A
Stage of exponetral groth
¥ ld |

HERKE  Crenopharwadon idell Mid - gastrula stage

BEaSH

Retnnant analysis W& Monopeerus albus l 20 £ 25em
REREEE SEBBURE  ATCUSS38 Skuphlococcus aureus ATCC6538
Sterilization and
inhibition tests FEHFE 8099 E.col. 8099
B Monoptenus albus 23.6+2.5cm L
b %  H. molitrix 22~ 25¢

Test of Genetic

roxicolog BORDIEREESERAERE TAS S hphimurium TAI8his— )

BOEUTTREAEMERBEN  TALO0 S, hyphimarion TALOO s - )

BRELERESRRTIFEG THYEREER, L2555 0B BERART
$[2]0

WRE LRI 34 K, LIRSS KSR, 555647 %00, Se & 2 500
~3 100Lux, 12 /N T HE, S0 25 3+ 10 40 3 48 M/ 48 T 964
| KBERIN, B A E SR S L SURTE R & 150 KR, A IS0 IR B,
RS TR R,
122 FRABSEMERRE RBAKIEBS 20 FHH KA, LRAEEY 1.8x
12X 1.0 RAGEROK A, FRBIR IV, HEWE 2 000 7, % 1. Spom LR EHAS [
M. WHEXTWA Y hEal, |
1.2.3 REWHRE Bo—14 KL RWBEE ATCCOS3S 54 B 5 8009 B
T ERBIERE, B 37C 13 24 /i, FIRIRELE M (pH7 . ) U TS, SR AsE T
BIRAGIEIRIE, 3TC I 24 /1 0S, SRIBSTI0 R, SCH0 b iR bE S04 A0 28 PRk 25 4
B, RV 0.28% BLILBBR A A ) ‘

RGN N R 5 R A B R B R 25 9 B R Rl BB, 5810, Smi b 2%
BB AR S RSB E R, B 0TS 2428 M, BEBR TR S
K, B &N T KB,

MEEER AN R ERS ST P, T AR 45 5 F I, 1 BUFRR 0 B B Y
B, R P B B I 3
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1.2.4 Ames i3 FI)FB TAYS ¥ HI RS BYAI TR 0w « Rl A TAL00 £ i o 3 B A B
. BEHEDHZST A REE %L (his' ) AEBREFHB(his ) R BF . ofa. AuerB BE
AUHEREE A G HEARE.

RO SO FL RS BRREHRE =TT AR, WHAERHEXH, 258
X MR %R, L MR=2, F 30187 8H R X% B 3 0 B0 e R0,
1.2.5 SRRy &% 1. S5ppm M 0. Sppm FiHBH M (XM, RELHE
1.3.5.9.15 KRR Mm% H FH @b e, 50T a0 i h B
1.2.6 AERBEBTIRE BEETHRE, EESEBRE 0. 4ppm, HEH7 £ 5 5
B R0 4ml/ B, RE 0. 2ml/ B, LAiE ST A EEK 0. 5ml/ BIER T AR, LiE
5T 1000ppm ¥R PR BEBERE 0. 4ml/ RBAE N BV X R, B R R 48 /i, BB AT R ALK
b, i e AR,

2 HRESWN

2.1 FEENEEEREHN

PN, BRI A IR B AL, BT I 3k, (BRI L R T
g, FET B TR A AL TSNS, OB RN AL B H A MR EMHNEAL
BT, 4T PRk, BB, TSR, R RE, BaT.

2 HEERNISEARHBEEREZR
Table 2 The acute toxiclty of QT] on fishes

I-Csnﬁ 95% E{%Efﬂ( PPm)
% LCsy and 95% Confidence timit % (ppm)
Species 5. von.
24h 48h 72h 96h
] 0.86 0.53 .55 0.38
0.038
C. carpio 0.81~0.91 0.61~-0.65 0.52~0.58 0.37—~0.39
B of 0.71 0.71 0.44 0.41 0,041
C. idelfa 0.62~0.82 0.62~0.82 0.38~0.51 0.35~0.47 ’
B O 3717 3.08 3.08 3.04 0.30
M. anguilliacudaras 3.53-4.02 2.75--3.46 2.75~3.46 2.09~3.67 '
B® 5 6.61 4,33 3.82 3.39 0.34
M albus 5.68—7.59 3.81-4.93 3.34--4.36 2.97-3.87 a

th3e 2 AT, ¥ 7P B0 4 I 54 1 I 96h1.Cso 2 514 0. 38 F 0. 41ppm, X B M
£ FIYR B 96hLCso 43 5124 3.04 1 3. 39ppm . ILITHEG R 21 53 RS #2580 7, FLWKE O,
038ppm Xt i BT R T2 1.
2.2 ST ER. STIRM A S

PeEE 2, AR e A4 B R B AR T R N, B RO T, ML, TR
LAY AR . BRI 720 JE A L BBE T, X AR R RIS HF
TR, B3 ] P o B A 0 1 L
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23 ORESNER STEA BN ERER
Table 3 The acute toxicity of QL) on V. guadratus and Oncomelonin

LCso 2 95% B {5 X {ppm)
LS LCs and 95% Confidence limit ERWE (ppm)
Species 5. con.
24h 48h 72h bk
H % 2.33
- — — .23
V. guodratus 2.07~2.62
I 2.54 1.60 1.27
Oncomelania 2.47~2.61 1.82—1.68 1.19~1.35

AR 3 A, W BRAY 96h LCso {43 5124 2.33 1 1. 27ppm, 7EIR3P M K M /K IR,
HERI MATC RABET 0. 23ppm. ¥4 35 1% %1 4T 8% NOEC % 0. 1ppm, LOEC % 0.
32ppm, 96h LCso Ky 1. 27ppm, 15003 S % TR — 52 9 7% T 76 P, 76 10 0% th 4T 09 Y0 I
PR T LA K 7 A 7 I B B SR R
2.3 R AR AR

FES KBNS RN SR NE 4,

R4 AN AAINALBEERAGR
Table 4 The acute toxicity of QTJ on Daphnia magna

LCg B 95 % B AZ X[ pp)

o&

LGCsp and 95% Confidence himit

L &M B (ppm)

Species

5. con.

24h 48h

2h 96h

AEE 1.67 1.35
0.97~1.91

1.58~1.91

L. magna

0.94 0.52
0.73~1.20 2.07~2.62

0.052

[ x10’tral
15

o 374 b

10 M

| i 4%
5 [ \ &

: %‘é:

1 2 3 4 F {Day)

" RS

B WEeTHRN AR
Fig.1 The acute toxicity of QLJ to scenadesnus

Bl RKESEPHEEHARL
o, RERFKAEHER LR £
W THHE B KR, S ) MATC K848
it 0.052ppm, A BEA BRI IR A,
2.4 HEES TR A i

LA, BT 1. 58ppm M TS
MR RER, CEFCER; EKE
ZB 40 0. 63ppm 1t AR 20 A S AR B OB S, B
R RS RAE T SRR E
1),1.58 #13.98ppm IXW A, S FERFEN
FHIMBP 2R, EESTAMNBEEEERE
. M 0.63ppm MIE S At HELRE
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60 hOE KR 4%

&R, WHET 0.63ppm i, 3§ B X #ERE RE K AN,
2.5 WIERNEGIRRE G

B S WA, ERE 170 A, FRRAMIRMIE TR AT, Y8 24h, /T 0. 66ppm HE
RIS RER I BIFE T, Ll 4. Oppm IR R HFET M H. TRF 4h 5, FRBARMKIT
THRMALER. HESRENREEEMG. 7 RIGRIEN, U107 B X 7 550
BUREN R, X SR ZBERRIHX. M 0.06ppm O WA 50% LA 3BT RKE,
YRR T AR HAGR R B

x5 FEANSEGFTHRENRWER
Table 5 The actue toxicity of Q¢T] on embryonic development of C. idella

W WS RFER A
{ ppmn) Hatched mndividuals
Con . Sh 17h 24h 4ih 6fh 100h 134k 158k 168k 212h
0.018 20 20 20 19 19 19 18 18 16 16
. 5360 20 20 20 19 18 13 11 9 9 9
0.110 20 20 20 17 16 14 6 5 5 5
0.20 20 20 20 17 15 5 2 1 4] —
0.36 20 20 20 17 5 3 [+ — — —_
0.66 20 20 8 14 0 — — — _ -
1.20 20 20 19 ] — — — - — —
2.19 20 2G 19 — — - — — _ —_
4.00 20 20 7 — — — - — _ —_
Eogicl 20 20 20 20 19 19 19 19 19 19
Contrat

R 2 A, 0. 11ppm ¥ B 818 53 E AR

&

5 e e FREIERZE 0 5%, HBBETE 90% Bl b, SRiE
£ LN B %5 5 PR T B 25 8, AR 0. 11ppm B9
* s} WS E A R FEREE. WE2.0
wl ~0. 66ppm ST A BERA BT B 15%, R
ol won ] 7 85%, XK ERE, Wikhex EaiRE
] I______/h-_‘/ \ —ERNFEE. HRFEEEF 0.66~2. 19ppm

Q015 0 060 0 110 0 20 0 36 0 66 1 20 218 4 00 B, SR R FHAR R, HRETREMKX, 2. 19ppm
RO L, SRR T, DR ST O.
BEZ SR R R A tH B, BURR 2 A9 A 66 ppm B, W RAGBURY 2 BE B, s R R 3
Fig.2 The eftect of QTJ on rate of hatch and T2, T 505 B BG Hi B =4,
deformity for embryo of cremophary — 2 ¢ HIESPMERBEAEANBRESH
godon idella Hik 6 7T, B g o o O 4R R B TE S
M) AT AR 1, KBy & B T R KA,
Bt S5 B 1) 7R BT SRR I B A P PR, (8 R P L R RIS, B FE 5 3 KB E 0.002ppm, o3
F24h BTEOBR S RIEME T 2.5 %, DIRFAE 5 K BAERNRARLER, KFERERSE
FEHISKA, BEL A S B, BN 018 50. 046ppm, X 5 15 #4175 i 78 4
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F6 MEEEDRESRMEKERREREETHABR ST
Table 6 The remnant of phenol contained in QTJ in the water. soil and fish body

B 5 B2 R pp)
WHE A The resuli of phenal remnant
Con. Sample 24h WY 5E 9% 15 %
24h 3 days) 5{days}) 9 days) 15{days)
ke 0.018 0. 030 0.046 — —
Water
1.5ppm i 0.053 0.002 — — -—
M. albus
i % .038 0.038 — — -—
Sonl
T W
X Kbt s 001 _ B B B
Contral Water
"—"j@ﬁiﬁ}ﬁ “_" undetected

xR7 MERHABITEXERIRER
Table 7 The sterilization effeet of QTJ on E. coll.

BREeN .
PR S 30 1k 3h

Xposure
Con .

40ppm : - -
20ppm + _

10ppm -

Sppm
2. Sppm
bk
Buffer
X H - -

Contral

o+ o+ o+

R EEEAER R TELE “ + "represents bacierial growth, * — "represents non bactenal grwoth

*8 KESHESHRAWERENRE{ELR
Table 8 The inhibition effeet of QTJ on 5. qurens ATCC6538

B RuM
H ook H sposure 30 1h 3h
Con .

40ppr - - -
20pprm

10ppm

Sppm
2. 5ppm
Bk

Buffer
R - - _
Contral

+ = + + 4+

+ 4+ o+ o+
I

E U+ EEEE R - TRBRELK “ + "reprasents bactenial growth, * — "represents non bacterial grwoth
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Ko 9 Kig, KEBA&MER. KEGRE RGBS KIS MBEMER. L EJRBEITE
FRBTEAE R R A KA EEEN AR, B4 %l S Em ol 7= R AT
P

29 BESNHITEATE IR
Table 9 The sterilization effeet of QTJ on E. coli. 8099

R E (ppm) B B % (cm)
Com. Dhameter
0.4 U
4 1.3
4} 1.8
400 2.9
5% 11 R AR 2.8
5% Carbonic acid
F 10 WS & WS WM AR
Table 10 The sterilization effect of QY on §. aures ATCC6538
YR A E B2 (cm)
Con. Diameter
0.4 0
4 1.1
40 1.3
400 1.6
5% AKER 1.5
5% Carbonic amd
E11 EHORAY Ames R LR
Table 11 Ames test of QT)
¥ & WeE(ppm/ M) MR 49 63
Sample Con. { ppm/plate} TA98 TALOD Mutagencity
g 0.01 1.0 1.1 BR¥E
QT] Negtive
0.45 1.1 0.8 BA#E
Negtive
0.1 0.8 1.1 1303
Negtive
1 ] e
Sterilzation Sterilzation
2 mw T —
Sterilzation Sterilzation
LXK 10Qug/ M + 4+ + + ++ + [ 513
Fositive
DKS 100ug/ plate
DMSD 1.0 0.9 54k
Megtive -

217 RESHIE . RERE

HI3R 7.3 8 AT AL R R R K YR AR, 40.20 7 10ppm K FH KB HE L2
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2 1 BESANE 3y < 3y B0 AT 02 5 g0 AR LRI 63

A S B AT W] 53 5 % 30min, 1h H1 3h;40.,20 §1 2. Sppm E KV HLEAHERE L
FHRIEHBEETE 4 54 30min. th 7 3h. FESFWLEAHERROELRT KRBT
B, B9, 3 10 a[4), HESEETE Jppm B, X RIGHE . S HEERRE~EH RN
ARKMHEBR. M ERBRERREHFER AR KRBT X HAaR T EA M
2.8 WIESEA Ames K50

MR 1L TR, FHERIRETE 0. 1ppm LUF % TA98 F1 TA100 Btk X B B R
Ak, MYk EXT 1. 0ppm B, P4 MEER, A FEE N Ames 350 38 0 H 2.
2.9 HEPEE R RO ARMZRE

MR 12 15, JEAEA ST O AR R, HAO A AR e EEE
. FEREREATEK, SEIARMEE B THE T4 HHREFEESBLHEMA
A N N

®L12 ORIERERAMIMBMEERLR
Table 12 The erythrocyte cronueleus rate of M. albus induced by QTJ

AT 40 B PR 4 %)
REXY , .
Erythrocyte micronucleus rate
Exposure days
STHE#R  Contral |.5ppm (. 5ppm
H 0.84 P04 1.24
3 0.64 1.08 .96
5 D.68 .68 0.92
9 D.68 .76 0.60
15 0.92 {}.88 1.20

2.10 AEXEERERLRE
M 13 O, Pudgof (8% 5 2 0 PR T B4 L d, 3L VE A B Y s 45 R T 4B R G
BEER, RWFHEEY TR EKRTH B BERN.

%13 MESFEORGMENEFRERRESR
Table 13 The chromosome mutagenesis of H. moliotrix kidey cell induced by QUT

4 K TLER B () W52 2 B () B A R R (% ) P
Groups Observed cells M. of aberrated cells Rate of sberrated cells
HE I 248 6 2.4 < 0.05
Group one
wR E 230 5 2.2 <0.05
Group two
EHH 200 4 2.0
Contral
PR 7 BR 200 19 2.5 >0.05
Pasitive contral

3 B
. e AR5k E E R R, dl Rl RikeEs RiARM. KRR H
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64 FEH KR E 48

ﬂ?ﬁl%ﬂ%ﬁﬁ 96h LCso 43313 0.38.0.41.3.39.3,04.0.52.2.33 1 1.27ppm.
ARG A R R EE, 0. 06ppm AR IE, B TR LT HEE A 50% uj: W
lfzo 66ppm B, BH B 3t BEBG 7 A SRR R, i iy He Bl B B

3 ERR I B A K EE 1. S8ppm UL |,
4. WEFME N 1. Sppm B, FHESE R E RKER B AEIL S X, BIRE L AFRZRENIE
i1 3 Ko

HEBHEE —ENXATNNHEUR.
6. TESHPHIERRE KRBT 1. Sppm B, SR P4 B B (19 175% 48U

2 £ X W

1] BRE%, 199, HENNY ARSHNTTR. RAHRE, (D:10-13.
(2] RE\FEH, 1992, FHAMAAT KL EHSMHEREMH. B, (3).24-26,
[3] ERIREHF. 1989, KMEEA MM I 78 - 83 EIAREERF AL
(4] v R BrR R a2, 1978, — IR S E N TE. BRI RER.
| WELH, 1985 BRI FDREEREBOG R, 13- 52, STRAFHEA B
[6] Zhai Langan et., 1990. Toxicity of loprothiolane to Fishes 321 - 326 Fish Phyvswology, Fish Toxicology and Fisheries
Management. Proceedings of an International Symposiom, Guangzhou, PCR, Seprember 14— 16, 1988 U.S.EPA

APPRAISE ON THE TOXICITY OF QTJ TO FISHES

Ni Zhaohui Zhai Liangan Yie Xiongping [Li Gu Zhao Xiaochun Li Lei Liu Zhigang
{ Yangtze River Fishery Research Institute, Chinese Academy of Fishery sciences, Jingzhou 434000}

ABSTRACT (QT]J is very toxicity to aquatic organisms including fishes. The 96h LCsy to Cyprinus
carpro. Cenopharygoedon idella, Monopterus albus, Misgurnus anguillicaudatas, Daphnia
wagna . Viviparus guodratus and Oncomelania spp. are 038, 0.41, 3.39, 3.04, 0.52, 2.33 and
1.27ppm. It has sterile effect at the concentration of 4ppm, The studies using Ames test, micronucle-
us test of Monopterus albus and chromosome mutagenic test of Hyopohthalmichthys molitrix showed
that 1. 5ppm concecentration of Q¥T] has no mutagenic effect to fishes.

KEYWORDS QTJ, Freshwater fishes, Aguatic organism, Toxicity, Bacteria, Mutagensis
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