S
EFx0E I 5 2L 4

. %514 % 6] 2019 4F 12
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 14, No.6 Dec. 2019

DOI: 10.7524/AJE.1673-5897.20181224001

SRETE, SKIE, FART. B R X B S £ (9 2 VPP SR AR R AR AT S 0]. A SRR R, 2019, 14(6): 311-316

Guo B Y, Zhang Y, Wang S X. Study on biotoxicity and bioaccumulation of prothioconazole in Brachydanio rerio [J]. Asian Journal of Ecotoxicology,
2019, 14(6): 311-316 (in Chinese)

AREENESENZEETNREENEERITA

DI

*

HEA, KE, ZT

1. BRR AT R4 R A= % i, L 100037

2. PEAMFRAERSTFEAE T, PEA LRI FEYHEARE X LEE, LT 100085
s HHE .2018-12-24 FF HH3:2019-07-15

FEE . NEL MR — P R RaE B A B B S R, A SCAIFSE T PR s ket /K AR 2R W 5 £ 1) b 2 A ) SRR
DB o 308 3 T i 0 e 7 e 3 6 20 5 7N T AR X BT £ Y 96 h-LCy, oM 2.06 mg a.i.-L™', BJS, R 0.02 mg-L™'(1/100
LCy,)H102 mg-L7'(1/10 LCy, )2 AL RN B IAME 385 8 d SE8% , ARA5 A BE T Rk N i A=) BBV . 7€ 0.02 mg-L™' 4
WA 8 R, BETh A RN Mk L 1 0.733 mg-kg ™!, BV B 4 R EU(BCF, ) 181K 5] 3436, TifE 02 mg-L™' 4,55 8 KA,
BE Ch ti 21 L P P A PR S 4.198 mg-kg ™', BCF,, {H 9 1972, 45 H 3 W, DI WA X BT 5 40 0 B PR 45 00 TR 3, [R) i A
B fo A py B A AR BN, TR, AR R A R v TR SRR K A A W ) EE M UK A B O ARRUNE

E4RIA . BRI BE T A At AR B AR

MEHS: 1673-5897(2019)6-311-06 RESES: X1715 XERFRIRED: A

Study on Biotoxicity and Bioaccumulation of Prothioconazole in Brachy-

danio rerio

Guo Baoyuan'”" , Zhang Yang', Wang Songxue'

1. Academy of National Food and Strategic Reserves Administration, Beijing 100037, China

2. Key Laboratory of Environmental Biotechnology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China

Received 24 December 2018 accepted 15 July 2019

Abstract: Prothioconazole is a new broad-spectrum fungicide and of good application prospects. To evaluate the
environmental risk, the biotoxicity and bioaccumulation in zebrafish (Brachydanio rerio) were studied. The 96 h-
LC,, to zebrafish was 2.06 mg a.i.-L™' by acute toxicity test. Accordingly, the concentrations of 0.02 mg-L™'(1/100
LC,,) and 0.2 mg-L™'(1/10 LC,,) were employed to evaluate the biological availability of prothioconazole in
Brachydanio rerio. Under the exposure level of 0.02 mg-L™", the concentration of prothioconazole in zebrafish in-

creased rapidly in the first day and moderately later. The concentration was 0.733 mg-kg™' in zebrafish on the 8"
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day and bioaccumulation factor (BCF,,) was 34.36. Under the level of 0.2 mg-L™, the concentration of prothio-

conazole in zebrafish increased in the first few days and reached equilibrium in 96 h. The concentration was 4.198

mg-kg™' in zebrafish and BCF, , was 19.72. The results showed that prothioconazole was of moderate toxicity and

of medium bioconcentration in zebrafish. Therefore, the toxicity, bioaccumulation and magnification of prothiocon-

azole in food chain should be considered during the application.

Keywords: prothioconazole; Brachydanio rerio; acute toxicity; bioaccumulation

AR W, B2 44 0 2-2-(1-E I N 5E)-3-(2-
ARFHE)-2- L FE)-1-2- T &(-3-1,2,4-— e 3B i, 9 5C
4 prothioconazole , CAS 5 178928-70-6, 2% #) 2 4n 1€
1 7R, M 139.1 ~ 144.5 °C , Henry # %<3x107°
Pa-m’ - mol™", 1y f1 Z€ 5 £ (20 C)<4 x 107" Pa,
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Fig. 1 The structural of prothioconazole

— AU AR 2GRN A, A D BERE Bk
FEHIAR , KR o> 2x i A A5 [N B AR AR 1 AR
2y 2 K el I A I SRS A A
TN i A S 7 NIDNTTTR 0 o A ERA B 7 < 7S o S U o
Xt FAR G 2 AN 5 225 B K AR S M Y 22
2k, TR, 25 18 5 N Y log K, 4 4.05, B

A R BB A FEAE KA A i o ) R AR
WA 2R T P PR T e ) 5 AR R
TFiR , FUR, R R B SEE Z 86 b T8 T 2 AR
AT RPN G R BR Oy kT AR D T X T
WEEZ PPN IT I LA EH B T R
B MR TE AR PR AL AR R AL | DL R i, AR
SO T A T A X JRE 5 80 1) 22 A MV S A £
AN I A 40 SRR, LAVEA PR T W it JH I, % 7K
A= A= B XU

1 ##57 % (Materials and methods)
1.1 SERAhE

TSQ Quantum Access MAX V& AH (0% - 5 1% Bk FH
A EER AR B (b ED A PR W) 5 WAL O L
1850 (8l i WA 52 3 == AN 2 JF & A7 FR 23 Fl ) HZQ-C
2SR G (W R BT AR L PRI A R A
F]), Mettler Toledo pH TH(#4HF8)-FEH] £ [E br A R
Nl B RE JPB-607 A BV i S A A A (L HEEAY
H RS I A BR A R

AT AR NE (53 B 4l e B E 2 4
A0 A BR A B (d6 ) s O (% 26) Fi iR
(il 2l Wy | 8B R R B (P ED A R A A,
95% TR IR J5E 245 1 50% TN 7L T 1 7K 4 ik 7 Pl
Al FRAR 245 5 Fir B PR B PR AR T i (99.5 % )T
H Sigma-Aldrich, ¥ F i ghAH | B A5 50 20 TR 1Y)
FHZK R Millipore #8 41 7K 3% % i 4%, #2582 K A
ZERE RS A RIK

TR K 80 K R AE T 2 AL 2 24
h DL B ARk, AKBTRERELE 10 ~250 mg- L™ Z [H]
(LA CaCO, i), /K47 il £ 20 ~25 °C,pH £ 6.0 ~
8.5 ZMal,If Hik | pH AL 8 7E+0.5 Z [0,
fifp S DR A5 eI IR I B N I AIELRY 60% .

M £ . 1255 H fa R B 5 #4.( Brachydanio rerio)
WU B o SE 00 % B/, WU B ITHE R/
— B IR X AR IR T 5 1 A [
FFRSE S TSR 7 d, PIFR a4 KR E 0.02 g,
HOGHR 12 h, R INTEBRIEME S B ik
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1.2 Rk
1.2.1  WAHGIEE 07 ik

TAH 4 1% 5T 1% (High Performance Liquid Chro-
matograph Mass Spectrometer, HPLC-MS) 254 4T .
TBIAH A V(0.33% H R /K W) : IEHE)=10:90,
WM 0.2 mL - min™', 4 % 1 % 5 4 Hypersil
GOLD25002-102130 (100 mmx2.1 mm), ¥ i & 30
C B EIRE N 20 ¢, MERE 208 H shitb A, b
KRR S wL, SR B A 1.75 min, BTN
ESI™, B TR N 350 C,

FKAERTALEE T2 .5 mL A4, S mL & ke
WelR IR 3 min, R —IK, 53 —FH ki, I
5 mL HE AT, 5 mL OG5 E %, M5 3
min, i1 022 WL A HLIEME, FE

RT3 1 g BT A (R E) BT S, i 20
mL ONE, B IR, &0 5 min, B E I T
FEE AN A v 1), R F R A
1.2.2 2rdErm

LAVEREERE ) kS (L R A B & 21T
Pk ae e 55 12 ¥4y 2 2 HM %) (GB/T
31270.12—2014), HX 50% PN i B Wk 7K J3Hick 5
2.0011.,4.0019 g, H &S A KK 53 0 i 22
1 000.2 000 mL,iRA 5152 HIS W 1.00 g a.i.
LB T 0.45 m U R B S A5 30 1A TR
FEAN 412 mg ai.-L7', a5 HIPARGINA 25045, H
R —2L,

FHUE S KK it 2 R B 1,50 ,1.81,2.16,2.60
M3.11 mg ai.-L7' 5 DKM, HIRECHINE 1
B

R EHI AN ER LR IA
2 L 2 i sl il 50 K S, 20l A 10 2 il 5e
f, IR JEWIR 96 h, B3R 24 h R 25, 4

BIHEIRIG TR G 0 .24 48 F1 72 h M i Be 4 s m, il
FEFFIC IR IR B pH HATS A S & . e
I HR)E 6 .24 48 F172 h KAk w4 ot g9
SRS Y rhEEREAR AL T4 H

e R KT AR S 0 A 24 h R IRIA R
i AAS AL FR 20 B 100 mL A9 (R 80 W, T ok A
PRAE T PR AL R A 7K A FE ARG

THHAEEWREHE R IG5 24 48 .72 F196 h
Ry BRI, R SPSS # 4 1) Probit %
TR I B S 2 BBOE R LC,, St 95% B AR
X[,
1.2.3 BEHfaEYE4E

YR FERE S B R 2R &
VEHRE HEN 55 7 # 4 AW E 5 ) (GB/T
31270.7—2014), FREU1.4 g 95% PR At B e )5 25,
IKAEZZE 1000 mL, /2% 1 330 mg-L' B6E
W, 1SR BE R 204 mg-L7'

BEEy 2t R M0 45 2R 1 UK 96 h-LCy,
2.0 mg-L7" . 350 i W C 1k BE 4300 96 h-LC,
(%) 1/100 1 1/10,H1 0.02 102 mg-L™",

MR e B Itk 2 L a3 K, 4 b ok 4%
16 6T, BEETHCE 5 SRBE D, [RIA BB A 1, B 24
h B2

T 0.24 .48 96 144 F1 192 h 435I A 4% kb 2
WOKFE S 0RE e K AE 5 fadt g iy & it

o I £ AT A PR D A ) SIS PR AL, AR PR
TR 1) A R B A 20 (DA

e e 1)
C

Wws

A . BCF A %’%%%ﬁ((bioconcentration factor);
C, MR N A AEAY) & B (mg-kg™); C,, HKIK
H ) & B (mg - L),

®1 S50 RHmEMKSEAFIXNEDE S HKBRER

Table 1 Acute toxicity test results of 50% prothioconazole in Brachydonio rerio
MLy . -1
b T BOEWRE (mg ai-L7) HET-%X Number of deaths FET-#/% Mortality rate/%
Concentration
Treatment f(mg ai-L ) 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h
25 H CK 0 0 0 0 0 0 0 0 0
1 1.50 0 1 2 2 0 10.0 20.0 200
2 1.81 1 2 3 4 10.0 20.0 30.0 40.0
3 2.16 1 2 4 5 100 20.0 40.0 50.0
4 2.60 2 3 6 7 20.0 300 60.0 70.0
5 3.11 2 4 7 9 20.0 40.0 70.0 90.0
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2 #£R 54118 (Results and discussion)
2.1 LC-MS/MS Zr#1 5k

FE A AE 1Y LC-MS/MS 43471 73 v, 21 3 1l
290.002 ~1.0 mg- L™ ArdEfZ&mIA H R Y =
294910x+13626 , R* = 09931 ; (o ik [ rf | 7F PN Bk e WA
HPY IS PR A7 B VA T A0S 5 TE K HH oA TR R A i 2
W, A HWR 9 0.08 F11.0 mg-L™' 2 ANHREE -
YIEAN R N 96.71% F1 90.64% , AH Xt b 1 f 22
(RSD) A 3.56% 1 2.54% ; 7E Fa 1A H Jii A P A 1 ek J
25k, HR B R 0.05 F110.0 mg-kg™' 2 Mk
&2 8 i 3R Ay 85.83% Fl1 91.35% , RSD
H3.66% F13.16% . JrikLA 3 4515 ME LU THAE A i
KM BR(LOD)<0.002 mg - L™ ) 52 2 R (LOQ) i, L4
SRR RN RS B Ry o, K H ol 0.08 mg- L7 far
9005 mg-keg ™', %I LRSI B K TR/ A TR TR B
R A (R0 7 K
2.2 TR B AR T BRE £ Y S

BICHAE] pH (R 7.6 ~8.1, /KiE A 22.5 ~23.1
C,IRMEN 67% ~T7% AR E R, K
)25 P10 BRI A A R L I Ol . BT
)5 6 h, & EWE H1.50 . 1.81 F12.16 mg a.i.-L™
(AL 2 rh s £ FE PSP IS A B Ui 2 5 1 vk
3260 3.11 mg a.i.- L™ B HE 2 00 fa S b A
AEE E R R LIS, IS RS A S
AMEWE 150,181 .2.16.2.60 F13.11 mg a.i.-L™
AbFRZE ¥t B S FH AA E S RE 1 T R R T AR
ERFIBET REAR

TR T PR O T8 TR A 1.50 .1.81 2,16 ,2.60 Al
3.11 mg ai.-L™",0.24 h J5 %5 W 593k 56 A 7k rp Ak
Yy R T IOE MR BE Y 80%

MR 1 RS EE A, TR TN A TR e X B T
M 2PEREE, S5 RN 2 FR,

KRG = I 2 X R 2 B R0 AR 2 W 3 Pk LA
IR %0 2 R B P AR BRI AR B SR

(AR 25 I 58 28 A PEAN 36 o D)) v o) i 2 7
LGRS FRIE , 50% PN B B P8 7K 43 HIORE 77 % B 2
o 2 VRS FR 96 h-LC,, 7E1.00 ~10.0 mg a.i.-L™
TN JE R 9
2.3 PR B B f A P £ A ) BB

R 8 RBE BT ) LC,, 352 B PR A ] A B ) £
PRI SRR TR, SR 1/10 A1 1/100 LC, #E47
AEEREE, S5 RN 2 BRI IR R,
PR TR PR T 0 £ AR AR AE ) e AR AR . MR R
FEUG , PG R IR AE B D f R Y PRkt SRR 7E 0.02 mg-
kg '(1/100 LCy,)7K - T 5 %% 24 h J5 , BE D iR N 11
PRI T R P 9 B 35 3 0,302 mg-kg ™', BCF,,, M 15,
B F , BE D A PN 1 TR A TR i 2L 38 A, 4 d(96 h)
FiF, B K P 194 TR A I ik 8 LA 3K 317, BCF
IKF]30.34 ;%) 192 h(8 d)iT, BELh A Py (1) 1k 3 4 F)
0.733 mg-kg™' ,BCF, , &8 K 5] 34 36,

407
& 35
2
& 30}
% § 25t
W =
= £ 20} : I I i
f [0} e
B st I
S
2 10
2l ——1/100 LC,,
1/10LC,,
0—% 24 73 96 144 192
-5 M fE]/h
Time/h
B2 AREMREERH(BCF)5SREREM
REMNENXER

TE:1/100 F1 1/10 LCs, MIVEEH 002,02 mg-kg™'
Fig. 2 Variation of bioconcentration factor (BCF) of
prothioconazole vs exposure time in Brachydanio rerio

at different treatment concentrations
Note: 1/100 and 1/10 LCs, of the prothioconazole

concentrations are 0.02 and 0.2 mg-kg™'.

2 50%ATHEMKSHAFINHDE2ESHEXEMN LC,
Table 2 Acute toxicity test results (LCs,) of 50% prothioconazole in Brachydonio rerio

B[] /h o 95% B {5 X [ /(mg a.i.-L™")
) LCyy/(mg ai.-L7")
Time/h 95% Confidence interval/(mg a.i.-L™")
24 — _
48 — —
) 236 190 ~3.56
96 2.06 1.70 ~242
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FE 1/10 LC, (0.2 mg-L™"yKH ,24 h J5 , BEE £
A P B TR B A 1) R B 3k B 0.302 mg - kg,
BCF,,, } 16.69,5 1/100 LC,, #24/K¥-, 1 &
24 h BT, BE AR N TN G A I U R AR 3
B i BT £ R DY ) DR R e R 2 18 4
hn AR E A/ NMERE R $) 192 h i B A
A P £ DY AL T e ¥R 3 A 4.198 mg - kg ™', BCF , {H
H}19.72,

TR 43— M AR 25 A 458 D P A T AR A K f
GG A AP R 9t BLAT b e i AR E M TRI A
BB TR | 75 2E YA P ) e e 1k 8 L A 1S
BOHAEYIRN BRI 258 8 d B, RNk
T, s ER T LIAH] 3536, M7E LA 1Y
RN, AW s S P nT LLGAS) 1972, ARYE
(2R B 2 VP IR HE I 56 7 &5 . 2B
BRI ) (GB/T 31270.7—2014) e 24 4= Wy o 451
TEM PR IECINZE 2 FT7R)7E 10<BCF<1 000, & #4554
R AR ARTE,

PR R AR X B 00— I BRI, REE SR
T8 [, ZEBE D) A N I A7 7 AR ) RN, R
TN A A R AR R, DR B 1 XURS:, T
Sl BB, R R I 1 T R Ak
R Wi TR B VB A i AR KU

B AR RARIABR“TZ2"BRHAETRER
(2017ZX07107 ) #= 4 = o # H 3 % & # R A
(Z181100005418010)45 # 8 ,
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