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AT G980 6 Bk A e £ E R m%a’%ﬂﬂ 25% R BR °T B Hu F 2 # A #5049 96 h-LCso K T H 2k 2 K B
100 mg L' s BHFRYKE 1 #2 10mg L' #4742 48 iR, 28R E8dWFEAHK (BCFy) » 5% 470.6
Fo 53,70 ARABAF R A A AP MR AR, R (25%T 2 M} ) A e FENIKE, TEFAN
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Acute toxicity and bioconcentration of 25% buprofezin wettable powder (WP)
on rare minnow (Gobiocypris rarus)

YAN Hu"?, SHANG Zhaocong" %, SHU Yaogao"*
(1. Testing Centre, Shanghai Research Institute of Chemical Industry, Shanghai 200062;
2. Shanghai Engineering Research Center of Chemical Public Safety, Shanghai 200062)

Abstract: In order to evaluate the effect of buprofezin on the endemic species of rare minnow in China, acute
toxicity and bioconcentration of 25% buprofezin WP on rare minnow were measured by the static method. The
results showed that: the 96 h-LCsj of 25% buprofezin WP to rare minnow was greater than the active ingredient
concentration of 100 mg-L™"; the 8 days’ bioconcentration factors (BCFsq) of 25% buprofezin WP to rare minnow
were 470.6 and 53.7 at the active ingredient concentration of 1 and 10 mg-L™, respectively. According to the En-
vironmental Safety Evaluation Test Guideline of Chemical Pesticides, 25% buprofezin WP is low toxicity and
moderate enrichment to rare minnow. The results obtained in this study showed that the BCF of buprofezin at low
concentration was much higher than that at high concentration. And the buprofezin concentration in rare minnow
at low concentration was close to that at high concentration. The use range and dosage of buprofezin should be
noticed to avoid health risks through food chain.

Key words: buprofezin; rare minnow; bioconcentration
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JEPY, ARk, A SR R (1 BT ST N B T E AR
B U T IS (R AR Ve, U2 B 25 2040 2 Em
TS feyeb sk O, Tk AR R
g BT AR D . AR R il il fE . HERAR
MEIRFIENKIAEL, WKAEAS RGN,
7 I ST B B = et AR B e e 1,

TEREFLAR 250 KA AR s e, B SRR oK
TR MESh Y, (EAERRE AN AR A EE
Hifz, HHET ISO. OECD %54H 23 & A7 1k 5 U
W A AR R AR T D 10 ) B A 2
LA HE ) PRI A i R B B B R0 ST
HFAR X ARAS RS AEDIR LSS
JERPERTREANT], R A AR A T3 E K
AR AR DA B bR ALl i A B R M. 2003
FERENA T I assgEimg) U (E
FIRRI RS A5 17 5, H 2 )\ R e Bt
W) 5 P A S B B AR AR A 2R LA 7 [ 858 ) R
] (1) A A 4 6 B R U, 48 5 W i il v
WA TR . Wf S — R EREA 1)
HERRHAE, M 1990 FFFh, FEBFEERTKAEAEY
WFFLRT A BB IR oy B 1, ST HIFR T 25101
WRIGEAT TS, ST LA, TR e A% 2
WARE . YRR B SIS AT R,
IR A i )t AR B o7 P T35 3P e, H e
KT 56 F A o 7 . — A KB B el 2 AR
KB BU Sk RN A e e 2 2520, (B 2547
A SR P S LRSI TR DL RE . R, E
R A f A R A, BEAT T RN X R
il i () S PR BRI S AR S, DUBA S A il i i
N Brad A A P BE B R RO SR, o e
P P4 TR 58 IR VA 22 4 ol FH SRR 2 Ak i
1 MRE5RE
1.1 RAFISIEE

25%MEBR I AT YRy (LBHTI AR 25— HIRA
a]), BEBREEFRHES: (AccuStandard), P (HPLC,
BRI A AR AFD, 48 (HPLC, Lifg
GIERIFAUBERATD, FER (HPLC, gzl
BREENERA R AR, KRR (=99.0%, HZ
LR AR AFD.

TR FH A (Agilent 1290/AB 4500 QTRAP),
Iy Hr TR (METTLER TOLEDO, ME204E),
3 KB4 A (WTW, Multi 3420), #8405 K{X
(Merck, Synergy UV), EilE L CHACE CHL
1A PRZA ], H2050R ).

1.2 ZiEY

Wi i (Gobiocypris rarus): WAH FEHEK
AV ST IET 2016 45 9 H 7 HURE], A Tt
AT, EARREETYFE T 28d, FHT-HEN 1.1%.
BEHLEL 15 Al S Ak, AKHN2.1~2.8 cm,
IR E N 0.120 6 g B
1.3 RIEEHF

WRIGHANE], R FHACH TP IERS . KIESS .
eSS LIMTHEFMB G ERK, AR
K12 h UTe+E%0), AN 13 mg L (B
CaCO; i), KA 21.6~23.1°C, EMREWE RN
6.42~8.68 mg-L", pH A 7.115~8.235,

1.4 NBESHTEE

B B HN Agilent Zorbax Cg £,
2.1x50 mm, 1.8 um; FEii 40°C; #EFERE 5 uL; Wi
0.4 mL-mins BN N 0.1%FE) /
K (80/20); FREERFTE] 0.8~1.0 min.

RS AF: ESIIEE T, MRM #2:, WE-r
%t: Q1306/Q3201; CUR: 40; CAD: Medium; IS:
5500V; TEM: 150C; GS1: 40; GS2: 40; DP:
40; EP: 10; CXP: 10; CE: 15,

1.5 K mEIER

K F 25% e A AT g A 7 T A1) 28R 40 R P
1000 mg L™ FIZKIERAE BRI, FKHFRE, 53804
RS E 49 014 1.0 F110.0 mg L 7KW, 4>
SIEBUKEE 0.5 mL, # A 10 mL &M+, FHEERE
2%, 1 0.22 um HAHUHIERE ek, HEFEDHT.
1.6 &ARmEER

ARSI S, 3 BIRREL 0.5 g BE N B0,
T I FE A U84 WBE 10, 100 A1 1000
mg-kg WIERR, #EZ 1 h)E, WKIKIMAS5 g
IKEREREN AN 15 mL AEH, 40°C % S 30 min,
7000 r'min” FEC 5 min, WoE LIS, EEMA
15 mL P4l 75 250 2 UK, WOER 3 IR T 50 mL
AR, WEE, BAED 022 um HHAHLE
FEE, 43 ) FH A BRARRE 5. 50 A1 500 435 )5 45700
1.7 AMsMHE

RIEHES I (R AL PP IR i
WEE 12 #B5y: tmBrEErERg) B, doeikE
B R RE 1. 104 50 F1 100 mg L™, [FImik
A7 N HRAREG o A JR U 5 0 HR ZEL AN 2 RV A
A pHEIGREME. ElIRHTIRE 24, 48, 72 K&
96 h W EEILFARGR A ) FE T2 B Fp B RE R 0L
1.8 E£YIEHERE

RIGTFEERT, SRA EPI Suite (V4.11) PHxfmg
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W ) A= e B R AT T . RIS T VES R (1L
RGN AV R HE N 28 7 305y AV EE
I B, KRR 250 A i v I 4 75 Kot A i )
Atk BRI g R, 2R A R R
J 100 mg L™ /KW P IEFET P BRI, k3R
BRI 10 A1 1 mg L IR AT A & 4t
55, TR B AN IR B R AH, YRR A 30 L,
A CEH B AT, SRAR AT, &
ASPATH 830 45 RIGHTIR )G, BRI AT,
HIEBRRR EYAHEMY), T 0. 24, 48, 96, 144
A 192 h Wl 5 Xy A 2R B 2H I A 2L pHL L AR
FE, FEMEE ARt B0 & R BEERAE O, [
i) A5 1R 6 2 2 UK AR R ARE, I 5 AR RN R
PRI B, BRI S SR

RIS, FIFHAR BCF=Cy/C,, Kt Hfh
X BERYI B E R, Cp P 4 p (1 ik

.
st (mgkg), Cog A THIR K (9 R &5

& (mg'LD.
2 HBR5SH

2.1 FrERZE RS IR

K FH R R 100.4 mg-L ™ W& MR TR bR v VA TR R R
% 0.001. 0.002. 0.005. 0.01. 0.02 #10.05 mg-L"
TR, HEREI AT o R AMbRIE DUREN IR FE 1 e T AR
XTHRRE AR FEIEAT [R1H, A5 200 RS 1 77 72N -
y=7.19x10°x +1.42x10°, R=0.998 9. % /T iE % T,
WERERR 7E 0.001~0.05 mg L™ X [A) (14 vk B 47 o IR JiE
0.002 mg L™ FREmGES: 3 YCHERE I & i S AR
HIRTFRAER 224 0.8%. WRE 0.001 mg L™ bRk iE R
W FE ) SIN=300.7, A3 48 J7 32 5% W W il (1) B /N HH 7
(LOD) 9 9.98 X 10 mg L™, Sk MIHE (LOQ)
4 333X10°mg L.

* 1 EBRERAE KRR E R

Table 1 Recovery of buprofezin in water

RS /mg- L [H] Y5 % /% Recovery S5 [ A R /% FEXTFRYEAR 22/%
Active ingredient concentration 1 2 3 Average recovery RSD
0.1 96.7 100.2 98.8 98.6 1.8
1.0 102.3 97.9 98.4 99.5 2.4
10.0 96.9 101.0 99.3 99.1 2.1
& 2 IEREES IR mEY R
Table 2 Recovery of buprofezin in fish
BRI /mg kg [1] L #/% Recovery SE R % R FR AR 22/%
Active ingredient concentration 1 2 3 Average recovery RSD
10 97.4 98.2 95.3 97.0 1.5
100 97.8 105.1 98.4 100.4 4.1
1000 105.3 107.0 102.6 105.0 22

2.2 FHIAEER

KF 2 KRR, BRI ING #% 3R 71k
HEAT BT ACERAN 3 BTl 2, 5[R0S0 AR X A 78 A
Z, GERWIFE 1A 2. AT E KA e R R
() 18 N 96.7% ~ 102.3% ,  FH X6 A5 v I 25 9
1.8% ~ 2.4% s W & i A Hh e s R 119 [m] i 2R
95.3%~107.0%, MXIFRAEMZEN 1.5%~4.1%., A&
5100 R P VR T 1 7K A RN A b g [l A R B 75
I E R,
2.3 EBREEXT#H A& 96 h-LCs

1E 96 h MEHAN, AR 1. 104 50
100 mg L™ ¥R P20 P 52 AR AT fif 5042 it B 2 i
RFIFETILG, IS5 SRR B 24 h-LCso~ 48 h-LCso~
72 h-LCsp 1 96 h-LCso fE ¥R TH 85 W EE 100

mg~L'lo HF 96 h-LCso {5 KT H L KE 100
mg-L, IR 20 K d S g R P, 25%
VI ] o 3 A 7R A il ) ) B PR S N IR 7
M I i 2 10 1o B2 RO B IS 4] N- 20 -D- 28 L
EIWEQ2-( LW f)-2- Wit 8 -D- 1 & 0 5 LT 4 & %
FEES B, AR A R AEAE LT ORI B AT A,
T T 2 M R A X A ) B I B ) R B R AR
111 A PR 7 i B4 £ ) Sk S AT AT
Hh R I R IR S 24 o gyt Dy B . R R 24 5
25% R A 70 AR S P R 2 SR 1) 22 e T RE BT A
[7) RS 2557 A U R [F DY), T R 247
TR 5. BRSO ORI ST R B B R 24 %) 3
AV RS, IR R R A
Freis, bl VE R R R E ] BRI, XIEZ R
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A BTRE T R B 20% — F IR R AL i BE D 1 96
h-LCso /& 20% — F 3 R I3 237 50 100 £ LA 1,

ik [ 4 25 BRI 9t 2 TS 5] 791) 254 46 Tk FFY A e A 05 7
g LR 255 P St ) 2R A e 2 7, Bl

M BMRAR IR JRZG . B g i AK
SOk, I ELAR R RS a) RO AS Rl 70 2 1) i+
BRYO &R RN TTZHAR, a3
EE R,

® 3 IR R R R AR K

Table 3 Residual concentrations of buprofezin in water and fish

TR P 5 & C,/mg L iR HER I & C/mg kg
i [E] /h Buprofezin residues in water C,, Buprofezin residues in fish C, Z=rREN
Time AR E B RN B BRI E B RN t-test
1 mg-L" 10 mg-L"! 1 mgL" 10 mg-L"!
0 0.936+0.005 9.150+0.141 - - -
24 0.892+0.022 8.825+0.064 56.150+9.122 127.450+£10.253 *
48 0.884-+0.023 8.780+0.184 163.100+4.101 332.800+25.597
96 0.885+0.023 8.705+0.120 428.100+25.597 447.750+25.385
144 0.873+0.033 8.560+0.042 395.400+32.668 408.150+15.768
192 0.873+0.018 8.515+0.049 409.400+16.971 457.700+42.426
T IR 0.05 1R E KT
Note: “*”means significant difference at the 0.05 level
xR 4 BENEERNESERY
Table 4 BCEF of buprofezin in fish
I [E)/h BHEANBCF Z 5t
Time BROERE 1 mgL! AR WE 10 mg-L! t-test
24 63.129+11.784 14.446+1.266
48 184.610+0.234 37.882+2.122 **
96 483.517+16.561 51.461+3.627 *
144 452.538+20.560 47.686+2.078 *
192 468.857+9.566 53.768+5.295 wx
TEe cxn, k0 RIZ0R 0.05 A 0.01 )22 K

Note: “*”and“**”mean significant difference at the 0.05 and 0.01 level, respectively

2.4 ERIREFRENEEANEIEEN

% EPI Suite (v4.11) 1 BCF BAF (v3.01)
OO M R () AR ) ' R R AL 19 BCF {28 319.3
Lokg" wet-wt . 156 H 18] 3 il 7K A #1147 m g g R
A& BT E . 55 (£ 3) #BH, PMNKEH
KA R R IR 5 B NG A ) 93%, TR AR
R, RIS SE R, TR AR LRI E R R
Mo SR (RO RY, BIRSUE 1 mg LK
FEHPAFATH BCF 43054 462.093 Fl 475.621,
Yl 468.857, 5 EPI Suite (v4.11) B FNIAH
FHIE s 5 B0 AN VR E 10 mg L I AN FA7 2 BCF
43918 50.023 1 57.512, ¥ME N 53.768, S5E BN
IR FE S 1 mg L Wk EE 4L BCF (4 2 7 B3 . IR
R E N ARUERY, 10<BCF<1 000, Mg
W (25% PIIR YRR TR XA i 5 ) 26 4 e B
TN NPT EE . AR — 2R 1)
B R BB KA B R I BRI HO42), bk

T ICVIE A 37 T8 2% T 71 G ML TR e Kt 3 58 A D )
BEPE RIS, R IBE S F17E 0.745. 0.149 F10.014 9
mg L™ (RSRI B K B 7R 192 h i, AEE
£ 2% BCF 2914 33.65. 26.39 1 193.25, 3K
GIKIEE . BRSNS . WP DA S Ak e I B
BInl e AR B RN PR A RN . 5 R B R R i 7
T2 T 2 ARUSHBURYI R AR, W AR
o7 FH A R D, e R e R R,
WA CHBURIRE 10 mg-L™) 4k P HEBE R Ik
FER] BLIAF] 457.700 mg-kg ", MCHKEEH CHRBURSY
WP 1 mg-L") HAIAF] 428.100 mg-kg'. K,
Y WE R A TE KA R S AR, AR A XK
AW /)N YR T 38 7K A T R o N S f
BRIV AE XS o

3 Zhip
2.5V & e ] 38 P 9 740) %) i A i 1Y) 96 h-LCs
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