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Bioaccumulation of Herbicide Atrazine in Carassius auratus

CHEN Jia—zhang, MENG Shun-long, HU Geng—dong, QU Jian—hong

(Key Open Laboratory of Ecological Environment and Resources of Inland Fisheries, Freshwater Fisheries Research Center, Chinese Acade—
my of Fishery Sciences, Wuxi 214081, China)

Abstract: Atrazine is one of the most widely used herbicides in China and worldwide. Due to its long persistence, it has been present in many
surface and ground waters, contaminating nontarget organisms such as fish and threatening drinking water of human being. The experiment
was performed to research the bioconcentration of atrazine in liver, kidney and muscle of crucian( Carassius auratus ). Groups of fish were ex—
posed to atrazine at concentrations of 0, 0.1, 0.5, 1.0, 5.0 and 10.0 mg L™, respectively. Crucian were exposd to all the concentrations were
sampled after day 3, 6, 10, 14, 19 and 24 of the experiment, respectively, to study the bioconcentration factors( BCF ) of atrazine in liver,
kidney and muscle of crucian. Results showed that the bioconcentration velocities of atrazine in the organs were very quickly, and it just
needed 19 days to achieve stable state in liver, kidney and muscle of crucian, but the bioconcentration factors of atrazine in liver, kidney and
muscle of crucian were found to be quite low. There was a significant inverse correlation between BCF of atrazine in liver, kidney and muscle
of crucian and atrazine concentration in water, so the biggest and the least BCF of atrazine in liver, kidney and muscle of crucian were in low—
est and the highest concentration groups, respectively, and the biggest BCF were 13.08, 11.00 and 6.02, respectively, and the least BCF were
5.22, 4.37 and 2.94, respectively. What was more, there were difference in bioconcentration capabilities between organs when the crucian
were exposed to the same concentration of atrazine, and the BCF in liver, kidney and muscle taken on the trend of liver>kidney>muscle.
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OFRAL) IR (o3 all, FRTEZE ), =S e (4,
HIRTEZS) , oK EREA (53748, 300 CAE 4 h, 7 T4
AR HERAB T, A TS IR E) , E 4k

BICoTal) , ¥k E 25 R 2= B A Rl A

YeBE 2R A8% BT HE vl Wi A% 79 (R i 44 A
R BRBTRRRL IS S HAAE U8 ), RN
ARG AT B R AE 7 a0 7 IOk Ay B e
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FK-(P<0.01) o BT AFh e S rh i 5% B ik 3
TS 4 (1) it 7 258 S Ve FEE AN [) T 7 A — e 2 5, O
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Table 1 Accumulation of atrazine in liver, kidney and muscle of crucian

HA %ﬁm_ﬁ/ F ek BCF
mg- 1! 3d 6d 10d 14d 19d 244
FFE 0.1 0.541£0.093  0.930£0.105  1.9150.102  2.398+0.135  1.308=0.114  1.328+0.102 13.08
05 2213+0.128  3.943x0.187  8.101x0.673  9.176x0.664  5.796x0.621  6.040+0.645 11.59
1.0 3.965:0.241  7.323:0468  15.622+0.956 12.789+0.781  10.187+0.579  9.811x0.591 10.19
5.0 16.826x0.987  35.340+1.532  67.652+3.154  41.148+1.712  30.302+1.312  32.645+1.501 6.06
10.0 30.350£1.235  67.378+2.094 105359+3.963 72.237+2.691 52.171x2.310 51.441x2.403 522
B 0.1 0482+0.102  0.801x0.104  1.340£0.097  1.921=0.113  1.100£0.102  1.1130.992 11.00
0.5 1.861x0.113  3.501x0.201  6.128+0.328  7.513x0.802  4.638+0.231  5.081x0.251 9.28
1.0 3310£0.097  6.799+0.768  11.624+0.632  9.691x0.756 ~ 8.277+0.835  7.825+0.934 8.28
5.0 1424020791  31.947x1.234 46.412+1.861 359321401  26.665+1.012  27.885:0.998 533
10.0 25.450£1.164  61.121x2.221  88.556+2.932  61.191x3.001 ~ 43.701x1.902  42.340+2.001 4.37
LA 0.1 0.330£0.086  0.665x0.110  0.832+0.993  1.2200.121  0.602+0.091  0.653=0.101 6.02
0.5 135240123 2.952:0.125  3.774x0.119  2.893x0.123  2430+0.103  2.6600.097 4.86
1.0 2451£0.145  5535x0521  6.810£0.631  5435x0.532  4.288+0.256  4.580+0.243 429
5.0 11.660£0.531  26.453x1.203  21.906+1.002  18.241x1.054  15.453+0.889  15.760+0.821 3.09
10.0 2213240978  50.974%2.196  39.355+1.324 32.719+1.423 29.390+1346  28.827x1.432 2.94
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14d, HRFEER9M 9.176 F115.622 mg-keg™, It
B AT R A S O (45 B3 e (mg - kg ™) 43l Ry e 5
TR B (mg - L) 18 23.98 i1 18.35 1% 5 i WK
(1.0.5.0 f1 10.0 mg- L") FUrag B [a) 5, o4 10 d, fie K
B B4 R 15,622 .67.652 Fl 105.359 mg kg™, It
ik AT AP R S P 9 5% B8 i (mg - ke ™) 23 30l A Y B
W TR B (mg - L)Y 15.62.13.53 1 10.54 4%, LAKT
FERL A YL B BT R B R AR bR, BT e A Y B
2 S £ U ) e R R FR A B AL bR, Akl A 4y
Br AR T TR A 1 y=16.274x1%3(R=0.985 2) , % 1 ¥4
YA OE 2B R A B R /K- (P<0.01) o 7EAHTRIVE
AF BT, e F A o s 0 1) B AR Bl S R B 1
BN SRR T B o DB Y 1 O v R A
AR BTRERE AR I v A i S AR AR 43k
5%53.6.10,14 19 1 24 d By 5k B - 4 1 00 R A
LRAE RIS HT , A5 A T #2538 :9=3.005 5x+0.797 6
(R=0.998 7) .y=6.723 3x+0.661 4(R=0.999 8) .y=
10.572x+4.630 1(R=0.991 0) .y=6.864 6x+4.759 2
(R=0.9974) y=4.992 7x+3.376 9(0.995 8 )l y=4.981 1x+
3.715 9(R=0.991 6), £ ¢ K S0 AH ¢ R EL R ik Bk
B EKIFE(P<0.01),

ME 1 HaTDIE W, TEMF YRR E T,
£ B JIFE T BT AR ) e A R IR T A ] A 2
e, w4 R BNE A Y o vk B A i R A1
TEFTA YL BE R B, Bl Rehr L e ) £ 5 U v 11
P e 3 I A R () ) R 9 B Ry SE R 0 5 FRAIR
I A E AR — MR B IR A i N3l . B s 4R
IR FISEA T I R] 2 19 d, 1A DR o e e J3E 4 5]
e Jo e R 2H AR R B0 £ 11.00.,9.28 .8.28
5.33 F14.37, DABHREh YL 3 0 i v B R Rl AR A, B
FERCEAE B b 0 s A R B, 3 A,
P J5 F2 K s y=—1.489 2lnx+7.923 4(R=0.993 3),
2% ¢ KRB AR OC R BN R R B I8 /K- (P<0.01 ) . IR
HRE (0.1 A1 0.5 mg- L) R, B[ 7 £ R 15 v
(1) 5% BA 38 B f KBTS ] Sk 14 d, S RAE 5 31k
1.921 F17.513 mg-kg™, Wi A8 5 4 22 5003 30 19.21
F115.03, B (1.0.5.0 1 10.0 mg- L), fif
TR A £ A U ) 5 B s B e B A S ) Sy
10 d, e B 450k 11.624 46.412 F1 88.556 mg-kg™,
IS B B BB R 11.62.9.28 Fi1 8.86., LABI R
YL B HEUR BE AR AR, BTRERT A A% Y i 2 i £
B I v A e K e AR R A A A AT UH 23 Ar 45 [
PR R y=12.65x""3(R=0.984 8) , 5 t K A G R

R SAFIH B 2K F-(P<0.01) . ZEAH [FIE BT T,
oA I v A P AT A T e A R R T AT
PRI S DABTRR R BV R AR R B
FEREAE B e A & S AR, SIS 3.6,
10,14 .19 F1 24 d ) Jon i R 3 — ' 4R 1 OC R A Pk (]
V53 HT , 45 1) 05 B2 53 31 < y=2.522 3x+0.693 8(R=
0.998 5) .y=6.096 2x+0.594 3(R=0.999 8) y=8.727 Tx+
1.836 1(R=0.999 6) .y=5.892 9x+3.685 2(R=0.996 7) .
y=4.229 2x+2.835 1(R=0.994 0)Fll y=4.126 8x+3.147 8
(R=0.988 8), £t FdnAf ¢ REL R Yk BIH il 27K
SE(P<0.01),

MR PR IEA Y B R BT, B R
P JIL PR T B B e A B R R T [ P S K 17
P SERE IS R, JF R e E R — R KA
FEAERUINES . B R AR IR BT PR BRI 19 d,
I B DR VA 3 A 30 o e B3 2 1) AR R B iR
6.02.4.86.4.29 3.09 1 2.94 , L) B i e YL 3% B e ik
JERRE AR, PR R LR T AR RO YAk
b ABURNE 04T, A5 151U 5 R y=—0.694 31nx+4.367 2
(R=0.995 1), % 1 K3t R4 R LB W K F
(P<0.01) AHA[R) Y4B T it ik B BT RF R A LA h
B 5% B A B B KT T s DA TR] L 0.1 mg - L1 A BT
RERL A A A LA ) 5 B s B e R T i ) 1)
14d, e KME M 1.220 mg-kg™', LRI E S RECH
12.20; YL 35 ik BE R 0.5 F1 1.0 mg - L™ B, By 447
HEAE R LA 5 Bk 3 i KT T B[R] 2 R
10 d, S HKAEA 50 3.774 Fi1 6.810 mg-kg ™", ILAT 95
E RN 7.55 A1 6.81; YLEE RN 5.0 Fl
10.0 mg- L™ B, Bl Rehir L AE S AR LA A 9 5% P 1k 3
R as BRI 6 d, e KAE 53 31k 26.453 il
50.974 mg-kg™, BLHT () B 42 R4 1R 5.29 F15.10,
AT e 1 SO Ve B R A A B AR A%
BELH A LA TP ) B B R EC I AR ARl 55
BE, AR 105 5 88k :y=7.251 Ta 0% (R=0.973 0), % ¢
KR A R 2L R A FI 3 /KT (P<0.01) o FEAH R
FHEFETR A AL PR e A2 i By et e % 25 o
TR B A N T S L G ke A, DABTRRR L A G
B TR BE R AR bR, BTEER AR LA 0 B 4
FINARBR, A BITES 3.6.10 .14 .19 1 24 d f9 T vk
JE - AR O R AR R T, A5 R R 4 )
H:y=2.204 8x+0.264 2(R=0.999 7) .y=5.082 9x+
0.440 4(R=0.999 9) .y=3.803x+1.909 8(R=0.997 7) .y=
3.155 6x+1.625(R=0.998 6) .y=2.860 9x+0.934 6
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(0.999 4)Fl y=2.794 3x+1.218 9(R=0.998 7) , K 4
A R BL R YA FIML B /K- (P<0.01)

3 itig

= M) & 5 (Bioconcentration ) & 15 A= ¥ /4 M\ 35 1%
ThEBUEMOTR B &Y, AT ETZ Y B e N vk
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R, A R R E SO

Cy
BCF_TW
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FLPAR 5 R S ELA TF AE RO B
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e AR A A ) B A AU g )
P o RIS, FEAH R e B, 4R AR AR e 2 T v S 1Y
SE TSN , UL TR i vk E A1 SR A D) 0
T L W AR P i AR R G R o vk
ARSI /I B B R 5 A0 X R 0 1) e AT 1 Rk
JK DR BT Ry ) A A T O AL

ABIFFE I, B 7 R 8 AR O T A LA
H ) SRR AT S Y o AR AN ] T AOAH S R L
PR B i 2 7KV (P<0.01 ) (HAEAAS SRR fir e 5
AL 7 R JEAFAE—LE 22 5 (Y . PR, 25 AR
SR IRE SR RN EA AR WSk g e S URIL VTR A e A
ERETR 5 QL BRI | i 255 BRI R N 2R

PN RS AT EPUN TS E A TR SO NIIES o
K&, AT PR N Y R R 1R
I ] 4 32 < T S B ST I B AR f e . i
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— PR A i 1 T Sl e S R TS e M S F)
PRI & SERILRD 5 55— iR e RS sl A A 2 ) Jo
25T, PUAXTTS Gy it AT 3 i A e
PE R O RETRIL o T5 S e AR DR N 19 s SR RS
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E UL, DI, B 2 R A5 8] A SEE A BT T
TEPA PN BB B N . EL B B A R P
BREERRIBIE I, MURN S S T 4
A BB DS S PR 0, [T, LA PN A Ak 2 )
34 5 A AN TR o, AT BT R A A AR P £ 73
fitp A I PR O B 5 N Bt 4 B BT
PLHEA By B o S R At , DA T 20 figp A ot a2
R o AR T 07 B i T AR PN Y 5 PR i 12 T T
Kok o ARLBATRF I A9 UV H 22 X BRI 7™ A 74
P05, BRI T R, 5 S 0 P 1 Y R A1
VAR 2 5 gt 0 HAR A I ) 5 b, Bl oA
R T IS, e 2 f A R A i A Lt
AR — A B

4 £

ARG LS R KW, ER KTk R IR E T, )
e EIEFMNLA Y FEGL #E S 19 d REXS B REfE
LA B B RS L (H A A% B R BT AR Y AR e
FIERIA , & B 38 F] - 7 e e oy o A S L
AL i e RN e/ A 2R 80000 i) s IR A SR AR
(0.1 mg- L") Al 5 (10.0 mg - L) EEA , e KE 4E &R
By R0 13.08 .11.00 F1 6.02, Fe/Ne & 25045050
$9:5.22 .4.37 F1 2.94,

£ 20 BT RE R 1 A B T R A4 i e ik
JE WA A T 22 5, R BN AR5 Y v 1Y) i 4
FECE =T e B Y A R B RIS, 2 BT
YT VA P A R A, e A [ 2H 21 3 B 6 BT
W E R SIAAE 2 R RSB IES LA
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