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A Major Degradation Product’s Dynamic Changes and Toxicity to Gambusia affinis of Carbosulfan in Water
PAN Bo'?, LIN Yong'*, JIANG Lei'?, CHU Xiao—qiang'?, LIU Ying'”

(1.Institute of Environment and Plant Protection, Academy of Tropical Agriculture Sciences of China, Haikou 571101, China; 2.Danzhou Sci-
entific Observing and Experimental Station of Agro—Environment, Ministry of Agriculture, P.R.China, Danzhou 571737, China; 3.Key Labora—
tory of Pests Comprehensive Governance for Tropical crops, Ministry of Agriculture, P.R.China, Haikou 571101, China)

Abstract: A method for the determination of carbofuran residues in the water was developed by SPE-HPLC. Residues in water were extract—
ed with acetonitrile, followed by cleanup with SPE column. The extracted samples were analyzed by HPLC with post—column derivatization
system and fluorescence detector. The correlation coefficient(R?) of this method was 0.999 9. In this study, to analyze carbofuran’s dynamic
changes in water, carbosulfan technical(90% ) and formulation(20% EC) was added to water in the same carbosulfan concentration as 0.1,
0.2, 0.6, 1.2 mg+L™" and 1.8 mg- L™, respectively. Then, at the end of 96 h, the contents of carbofuran ranged from 0.018 mg-L™" to 0.244
mg - ! for water treated with carbosulfan technical (90% ), Whereas, for water treated with carbosulfan formulation (20% EC), the con—
centrations of carbofuran ranged from 0.020 mg- L™ to 0.276 mg-L.™\. Meanwhile, the L.Cs, of 96 h for Gambusia affinis exposed to carbosul-
fan technical (90% ) and formulation(20% EC), was 0.079 mg-L™" and 0.047 mg- L™, respectively. Thus, when applied to water, compared
to carbosulfan technical(90% ), carbosulfan 20% EC formulation exhibited stronger toxicity to Gambusia affinis, and, the acute toxicity of
carbosulfan to Gambusia affinis would be replaced by the joint toxicity of carbosulfan and its degradation products.
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1.1.1 Y5

600E T = R (4335 (5E [ Waters ) s S T A=
F R 7 4e (32 [E Waters ) ; 328051 487 B0 (56 ] Wa-
ters ) ; Waters 2475 %¢ Y6 £ ) 2% , Empower 4,75 T /F
vl 5[5 AH 25 U/ FE 500 mg/6mL[ 3E [E Phenomenex,
Strata NH,(55 wm,70A)]; 4= B 58 F0 25 3 yE 4 (1l ]
Startorius stedim ) ; KL512 ZIZWRAY (LTRSS A
BRETAL 7] ) 5 e % 2% K AX (i - BUCHD) 5 18 I 4k 5
i CHMRARASE A FR A H] ) s ABT220-5DM 5432
—H PR (TEERE)
1.1.2 37

90% T Hit v R 24 .20% T B v A Ja L i

HCEERARZY) ) s O s A e A () M
2R ) s ARSI TCoK B R B S o A i () M
AR, 140 “CHERE 4 b WAR (3 VS . )6
o0 % 4l (52 5 Fishier scientific ) ; F R & A L #H
(97%) A 7K WIER4M (99.5%~105% , Fi & Alfa Aesar);
AR PEE(OPA) 2-%i fL 4T (ME, 3£ [ Sigma) ; 5
T AR HEN 99.9% (S Sigma); T8 v (1 BUARE M
94.4%( FEH Sigma )o
1.1.3 286 FI 7K 51 4

I /K R 24 h 119 Aok K, pH6.46~6.75, %+
A 4.75~5.32 mg- L7, 7Kl 24.5~25.5 °C,

TG0 P 1 g v B Bk g A el RS 20 e 37 R
ST A e IO T TE 2 VR SR 14 d, R SR A4
4 810 e¢m x370 ecm x540 cm I IS KR EL , B R IEH
M SRS PRI TON TOhs RS BEA— B AN
RGN, S Y KA W A
1.2 7%
1.2.1 WAHETE A

{475 F: Waters carbamate analysis 3.9 mmx150 mm
Column; JiahAH A gk, WzhAH B HIEE; A1l 30
Cs PR 20 L ZOEHT I A HUZ IS 330 nm; & AT
WA 465 nm; AL FATAE ] 0.05 mol - L™ &4 AL A
(0.3 mLemin™);OPA 5] (0.3 mL min™) ; JZ W %% Il
JE 80 °C; W IBR EE S i ARy W3R 1. TR (A3
ZAFR AR A PR B IR 19.765 min,

=1 GERRERS

Table 1 The gradient elution program

f5f[E] Time/ i Methanol/ 7K Water/ iid Flow rate/

min % % mL+min™

0 85 15 0.5

2 75 25 0.5

8 75 25 0.5

9 60 40 0.8

10 55 45 0.8

19 20 80 0.8

25 20 80 0.8

26 85 15 0.5

1.2.2 5t

T a0« AR B0 R FH A v AR i, DA
R 3R AE ) St B AR I VAR T A
555, TG BT A 247 790 B i A R 43 T v 1 )
WeEEA 1000 mg- L™ AYZEIR/K S R, T B 24 550 sf
AHN0.5 mL AERAFN 0.5 mL i J5-20 Bz , 31 il AH [H]
R 8 B 0] () Z8 PR A A R SR 0 B IR A )
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IR E R G S RS FRE ST SR W T AR
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o FEIE R EE I P, W T AR 5 BT v 3 5 LA
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GNET 3 AR EE A I LR, AR A 3
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90% T it 5, F U 24 7K FE b A 808 3 R BE Ry 0.1
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(C)The chromatograms of carbofuran in carbofuran samples
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(D)The chromatograms of carbofuran in carbosulfan samples
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(E)The chromatograms of carbofuran in carbosulfan 20% EC samples
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Figure 1 The chromatograms of carbofuran in samples and standard samples
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Table 2 Recoveries of carbofuran in soil

AMIKSF Fortified #ffhid Sample  SPIEICER AR EC 2

level/mg- L™ volume/mL.  Average recovery/% RSD/%
0.01 100.0 90.9 6.7
0.02 100.0 86.8 5.0

0.1 100.0 92.3 6.4

LA TR AR R BEAC 2 U FE A3 , £
(1 PP EEAEIR AR A o BB, SLE K R R AN 2, b
PREE A7 Ik A BR K TR B 5 38056 3 h th Bl P+
REAR , PP (0 T2 A I JUS PO A I, 9 s D , i 2
5 8 h B B AR I A T , L b R R
FETC BT HFAIE 2 208 B R i e, DUT AR, IR
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Figure 2 Dynamic changes of a major degradation product of

carbosulfan in water

4 FRRAESHETHiE B RRAFHRAKH
BB R TRHHNEE

Figure 4 Dynamic changes of mortality in water which was

contaminated different mass fraction carbosulfan
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Figure 3 Dynamic change of a major degradation product of

RN o B WL, B AR S I, 2% ATA
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carbosulfan 20% EC formulation in water

Figure 5 Dynamic changes of mortality in water which was

contaminated different mass fraction carbosulfan

20% EC formulation

I3 3 AT RIAGH, 90% T B v 11 B 24530 2 i
£ 24 48.72.96 h 1) LCs 43414 0.157.0.097.0.090 ,

i 4 & 5. 90% T ve A ERZS 1 20% T v A
JFL I R 00X K B £ Y LCsy SAHSEHE S R L

0.079 mg- L™ 20%ZL i i 55 X £ W 55 24 .48 .72 .96
h % LCs 43514 0.122.0.101.0.084 .0.047 mg - L™,

%3, 96 h 1) LC A 1., T 52 71 RIS FUFLN A XK
*3 ThixAREGSIREFERNER LCs
Table 3 The LCsx, values of carbosulfan technical and formulation for Gambusia affinis
Bl 1] B 5# HHIEHRE LCs/ HHRFEL 95% {7 X 7]
Pharmacy Time/h Virulence regression equation mg- L™ R? 95% confidence interval
5z 24 y=5.385 8+0.479 4x 0.157 0.994 0.028~0.890
48 ¥=6.038 5+1.026 8x 0.097 0.998 0.033~0.289
72 y=6.167 7+1.114 1x 0.090 0.991 0.031~0.260
96 y=6.268 3+1.147 Tx 0.079 0.987 0.026~0.236
fibil 24 ¥=7.936+3.209x 0.122 0.818 0.097~0.152
48 ¥=9.605+4.622x 0.101 0.987 0.086~0.118
72 y=10.357+4.987x 0.084 0.846 0.070~0.101
96 y=7.836+2.129x 0.047 0.968 0.027~0.080
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FCAE -3 b L BB AR B R BRI 5, % B AR I e
TR, v E RN M 5 AE 5.7 d ) LCs, 43 B R
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