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HBRARFERERSENRNITIE

EURE S | : 1,2 %
vER, IL :

2, #, B F

(L. IR R A AN AR K R BT U5 FR A AR ST U g =, Bifg 2013065
2. BRI R A AR IR A 25 iR AL TR ST P, B 201306)

FZE: KR & OB B 1 o 8 R MR I B AR, S T o AL R E L I RO
BRALFFETERAVM) R GNRN T H, MAKREWMALR LR CBERER, 5O FHR E
BHRT A CTAAKRT AFE - K41, WV)RABREBRE, METK, HRRIKRZES
BT E R4 0.22 pm By 8 R IR R , SR 20wl AT T, AR I K & 245 nm, S Ak E
B, HREN . FHEERERLEMNAF R BRI 7.5 ng/L 78 7.0 ng/kg; LA i
BE AR R OMERE F TVM 4 0.025 ~1.00 mg/kg, M # 4 0.025 ~1.00 mg/L B, & 3 15 14 2
EREERFNEAMMAL, EAHF IVM 8F 3 B ZE K (90.09 +6.54)% ~ (97.77 +
5.91)% ,F¥# /W RSD % (2.55+1.78)% ~ (3.99 +1.55)% ,F ¥4 5] RSD % (4.18 =
3.97)% ~(6.01 £2.54) % , 4L 0.4 mg/kg( B E/RE) N ERRDEL N E, AAT %
HATHERN, ERLI:25 CRBAET , ONAFFLEAZNRGNAEDS T 15d,

REA: B FREE; B BRI

hESES: X835; S917.1

P44 2 (ivermectin, IVM ) iy il 4 14 2 (9 17
R, S PR T A R R R R, 1
AW HH AR AP A A R R R SR, B
YERIMLEI AR &/ e et m AR RE . BlAE K
7 R B RS R 5 B ) AN T K, — 2625 A=t
TR 5 R S PR HUR LR AL HUR 4 4 7K
FEFRBR I A AR HRR, B T R A
Y1237 A (e TR P S IN= 0 QR < R da e
2550 R AR R AE B A KR IR T O — 2 Y
W o BRI 22 [ AN I3 A% 25 L B IR 22 SR L
VRN G Ak b, P T fel v 6 3 A o i v B
TR TR BN TR R i A
B B B AT Akl B A
NY5029—2001 F1 NY5044—2001 TGN FE B 5 i
EEARUERLAE AR I P IVM 1 A R 1 5t
0.02 mg/kg'® 2 AT o IVM (95 AR 15 5
0.04 mg/kg'™ o JRAF IVM 76 i1 A o 4 0 25 5% B
B ICHLAE  (HEE T HAT IVM £E K 7= 3555 v

5 H H#:2010-01-22 &8 A #5:2010-04-09

SCERARIRAD : A

9 H 22 A i A, ST — i
AR R A rh TVM R B 1 5 T A b
EHT, Zh4 Ay TVM & B A 5 12 25 miAk
W AH £8 5% 32 (high performance liquid chromato-
graphy, HPLC ) ="' | Jiff 5t % 95 W% B 0 2 0%
(enzyme linked immunosorbent assay , ELISA) "'/ |
PO (@ 3% 5 K BT 3 3% (high performance ligid
chromatography-mass spectrum , HPLC-MS) 27"/
(EIX 675 12 - B HE XS K 7 Sl W), ELAE b i Ab B
TR IR . ASSLEG LR ] HPLC ¥, {H XA il Y iy
Ab RS RGO AT TR, AR Ty 12
HAT P SRTAE i F0 AN B0 A5, Al T iR
AL VM B B ARSI S 25 80 155 FSE o

1ORPRS ik

1.1 Rz
BRI S ) T AR T DX bl BELAE B T 3, fi
FEICA , PR EE (250 £20) g0 SCHAT AL H

RENIE - Rl HZE IR E GO H (07ZZ132) 5 b B2 A BHE BT H (J50701) 5 b3 i 1 R4 1 8 2 2k 1 H (B-

8201-06-0312)
BIREE VT %, E-mail ; mjiang @ shou. edu. cn
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IKFEFEAE (250 cm x 150 cm x 70 cm) %7 3%10 d,
KIEFERAE (25 1) C, IS EHL R A kN
AT IVM 1Y 4 A 4] Rk (i T4 % 4 6L A R 2
CiD
1.2 {UE5RF

SHIMADZU =330 AH 2.3 % ( HPLC ) Bt & 45
SRS (SPD-20A) 5% ¥k 25 /L1 ( SupRa22K) 5 4
SIRTAL(QGC-24T) ; 51 3 HIL (FSH-2) ; i 75 14X
(SK-2200L) ; Jlig 53 1E & 45 (H-101) 5 £l /K AL ( Milli-
Q) ; HL F K F (FA2004 ) 5 8 ik ¥t 7K 4 ( Thermo
Forma -700)

BHYERR 2R br o i (Sigma 23 \]) 5 HRE (63
4li  MERCK A d]) 5 18 B ({435 40, urchem /3
F)) PR IEC ke JE/K LB TC/K B BR 48 ¥
S (E 2548\ 57K b Milli-Q 4K,
1.3 @i &AmicE R iRE S

& # & 1+ 4, & F:. VP-ODS C,, #
(250 mmx 4. 6 mm,5 pm), 30 H: HEE -k
(91:9) 3tk 1.0 mL/min, #£iH4 35 C, 55N
Py 245 nm HERERE 20 pL,

IVM AR £ i8 ik b e & K% FREL 0. 050 0
g e ZARES:, B T 50 mL iR,
R BRIt RE R 205, 5 I 1 &/L b5
HEN 2 W MR 1 mL FRUEN S0 WL, B T
100 mL 147 (25 H 0, R A e &2 % 52, P
7510 mg/L PRAE IR Ao HE% 2 B HER I A
TR, FH O RR ORE BT R MR BE 43 Sl 0. 025
0.05.0.10.0.25.0.50.1.00 mg/L [ &5 47Uk T
TR -
1.4 H@mERE

XTSRS g A DK B 1M ¥ T 10 mL
YERLELOAE T I =I5 L 5 000 1/min
B0, B0 5 min, 43 B B2 MK T - 70 CRAGR
UKFE P ORAT o AR R 58 LSS (A B, 3 31 SR J E
BEIE PERRFIAILR 42, 4 ik B 2 2 552 FHkL A
BAS T =70 CRGEKA IR
1.5 HMmALE

WU BT R | R AR ot B 28 2R A% o 8 4L 22
MUKFE R, B SRR RIS HERRARE 1. 00 g
R, BT 10 mL /NVEEARH ITFEE 1 mL, BESG7
B 0.5 h, BRI I/ D F JE KB ER AN A 3 mL 2R
L&, LA 10 000 r/min 533 30 s, B 5] i 45 A
10 mLIRL 04 A i B 3 mL LR SRR

TSR FUINGERR  FFUE B — I A B, A §
H¢ 10 min, X 5 000 r/min B5.0> 8 min , $5 |5 3
A 10 mL RJEIE B0 B o, A EERARY A
5 mL [ LR SFRHEI—IX, iz 30 s, B,
BOE, B EEW T B E . AR C
FAF T ¥ B ERBORW T /5 , 17 B & ks afim A
1 mLHIEE K (421, V/V) IR G R, B0k
skt SE 2 IE R, BN 2 mL IE Qe LR, iR e
%3 30 s,3 000 r/min 2.0 3 min, JLRAIHL LG
— U HEHA R EPIKR . EIR)E, PR LL0. 22
m R GCAL 8 B it i % o 98, Bl 25 17 RP-HPLC
iRl

g AR ey 2 UKAR IO I, A
SRARR IS REST RE BB T mL, & T 10 mL [y 48
BEELGAE A v, in 1 mL fHEEAT 3 mL B LR &
P, DA A HR I 10 min” 2, H /5 i) 4 3540 3R [A]
“HLPA i JOE 5 U R0 e B 2 2R Y Ak B
Titko
2 4

2.1 ERFIMEFRMIACTRAER

e AT B R 2 WA T )5 B &R
(5% 1 5 FH— 2 R 8 R E 2. IVM B0
TR, G THE . CBESAIEN . % EE6
TSR T A I Bl R D R R K BT Ot R A
KBRS A, (HSCE & B, H R E O
Bt a3 FL B R TP K R R, X R B B
SR, 25t — R 50 H EE - KRB A
BESEED (R 1), B2t e 2571 v Y s K ) L 41
ENL V/V =401, IERFMEASIE S BEH T,
N RAF oo Vs B S rh skt . Al B A
B 1o DR A8 IS b T 2 R, w] R R R B
Ve eI R 3 O =X Tk AR O SRR
ARSI R L, P Ay I P B A R v 1 AR
JEH U ARAE N IE C b B g B b S
FLALI G, ™ 5 M 5L 00 25 2 o 43 FF X LL R A
Briw gy e R, AL BL R B S B SR,
PRI AR 52 55 SR 108 T8 722 3 O 15 VS ik R, AN 43
RIS
2.2 @igfTA

B 1 d R abc.d e f A% E 58
IVM FRUE AR NS I RgEAE  ILPR A
SRR SR L 3k I B b s T DLIRRE
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@ B AT EAR SRR AR T FEAOE 3
A, VML [ O B I 0] 24 0 14 2 min, £ 5 1 Y

®1 AEAEE - KEREARKRE

IRPEZR RS TVM 238 R, TGPt B

BRI EHIR

Tab.1 Dissolved effects of residues with different gradient mixture of methanol-water

=-K(V/V) on- . iy .
90:10 80:20 70:30 50:50
methanol-water( V/V)
HESTREE - K2R R 7%
AR W RPUIE 7% R I R

degree of mutual the volume of methanol-water

no mutual dissolution

no mutual dissolution no mutual dissolution

dissolution layer increases about 7%
. . D BRI MET iR
S Yo% lip
. ﬁé{ﬁﬁﬁ_ I . 20 s 30 s 3 min a few residues are difficult
time of dissolving residue .
to be dissolved
20 20
> 15 > 15
g g9
~ c 10 ~ c
@ % P § 10
E & 5 E g 5
O 4LI\.A_N Il Il A /\_ O
25 50 7.5 10.0 125 15.0 min 2.5 :>0 7.5 10.0 .5 lo 0
AR I A] / min time LR BF I A] / min time
a b
20 20
> 5+ > 5
Z 15 E o 15
~ c L ~c
a g_ 10 @ § 10
HE 5t 28 5
E E
0 1 Il Il Il Il Il O
25 50 75 100 12,5 15.0 25 5. 0 7 5 10 0 125
LR B4 B} 18] / min time ﬁc%ﬂ'ﬂlﬂ / min time
c
20 20
> 5 L > =
E o 15 Eo 15
~ = | ~ =
e % 10 e g 10
2e 50 2E 5
() 1 1 | 1 1 1 0 |
25 50 7.5 100 125 15.0 25 50 7 5 10 0 125 15.0
LR B4 B} IE] / min time ﬁ%ﬁ[ﬁl / min time
e
20 U 20
= > =
E o 15 2 o 15
~ o ~c
fo| é- 10 = é- 10
() 1 1 1 | 1 () 1
25 50 7.5 100 125 15.0 2.5 50 7 5 10 0 12 5 15.0
LR BF I A] / min time AR B B A] / min time
g h

B1 FERRHEEE
a.1.00 mg/L IVM #5#E TAEW; b. finkR 1.00 mg/L (4 M2 EER s c. kR 1. 00 mg/kg (4 FFBEIEEE S ; d. JIAR 1. 00 mg/kg B L AAE
Ais e MR 1.00 mg/kg A IERE A 5 £ AR 1.00 mg/kg RYBHELAEA 5 g AR 1. 00 mg/kg MO HLEE A5 h. 25 AU RE A
Fig.1 Chromatogram of IVM
a. standard; b. spiked plasma of 1.00 mg/L IVM; c. spiked hepatopancreas of 1.00 mg/kg IVM; d. spiked muscle of 1.00 mg/kg IVM;
e. spiked kidney of 1.00 mg/kg IVM; f. spiked ovary of 1. 00 mg/kg IVM; g. spiked spermary of 1. 00 mg/kg IVM; h. blank muscle

tissue.
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2.3 tRAEMZ

BUREWE S5 0,025 .0.05.0.10.0. 25,
0.50.1.00 mg/L [ RINbRE IVM 5 B 4T
HPLC 7347, B R AT I E 3 I, 1 o0 5
S 0.025 ~1.00 mg/L BIFEE N, R ERHE IVM
VAR £ U ey 5 VR B L R R S AR, Il
HAEFEN Y, = 1 997. 66X, —0. 58, R> =0. 999 9
(Y-, X —TVM ¥R )

HERAPRIN 1.00 g MYZHZ s 5 H 1. 00 mL 1)
IMEERES A 1 mL 0. 025 ~1. 00 mg/L f) £ %
PRUE IVM J80, 3% 1. 5 T R A0 B RN IR i 3
ASPAT, AR BT i v B O 0. 025 ~ 1. 00 mg/L
FROFE RN, ILPARE it b TVML 30 o 55 HOk B2 B
RAFRZNMESC AR, [T R 20 31 N

M (Y,) Y, =1 592.96X, +19. 76,

R*=0.999 6
JFERBEAE (Y)Y, =1 730. 75X, +23. 05,
R* =0.999 4

LA (Y,) .Y, =1 919. 00X, +23.99,

R =0.999 4

BFIE(Y,) .Y, =1 841. 99X, +14. 70,
R*=0.999 5

GEL(Y,) Y, =1 365.90X, +12. 11,
R>=0.999 9

KEH(Y,) Y, =1 620. 05X, +15.40,
R =0.999 0

(Y-S, X —TVM ¥RFE)
2.4 REEMEKE

Y IVM K SE R 0. 04.,0. 20 ,0. 80
mg/kg FMLIE H1 IVM 75 fin 7K ~F-24 0. 04.,0. 20,
0.80 mg/L, # £ i 4b B 18 J7 3, B — R 1
LI 3 YR, BEANRBE S 5 AT, BB
PREE T E- YL P At RSD DR [Tl e, 25
T 2, P RSD 4 2.80% ~3.99% , -1y
HEIA] RSD A 4. 18% ~6. 01% |, [m] it R 5 1E 90%
DAL, BRI A2 A D 1 hs 8 B 2T, IR /e o

&2 @M AR BTERAE B REVEEBR B IVM B RS E BRI E SR

Tab.2 Results of determination of recovery and precision in crucian tissues

T H L3 by JULPA s JHIBEHE i d AR URE S IE7N

item spiked plasma spiked muscle spiked hepatopancreas spiked kidney spiked ovary
0.04 0. 04 0.04 0.04 0.04
PRIV B (mg/L) added 0.20 0.20 0.20 0.20 0.20
0.80 0.80 0.80 0.80 0.80

0.038 4 0.038 0 0.032 6 0.038 6 0.036 4

SR B ( mg/ L) found 0.201 0 0.1850 0.201 5 0.180 6 0.201 8

0.759 5 0.768 2 0.804 1 0.667 5 0.811 5
96.11 95.12 81.39 96. 51 90. 95
[B[IA R (% ) recovery 100. 51 92.50 100. 74 90.31 100. 92
94.93 96.03 100.51 83.44 101. 44

S [a[ R (% ) mean recovery 97.18 £2.94 94.55 +1.83 94.21 £11.11 90.09 +6. 54 97.77 £5.91
5.77 3.87 6.02 3.64 3.87
L RSD( % ) within-batch RSD 3.22 0.52 3.53 2.07 3.17
2.97 3.25 1.62 4.19 1.36

E]Zﬂ]‘fﬂjlfij.RSD(%) 3.99 £1.55 2.55+1.78 3.72 £2.21 3.30+1.10 2.80+1.30

average within-batch RSD

8.87 7.27 8.70 5.03 6.80
fit[i] RSD( % ) between-batch RSD 5.11 3.16 2.60 2.86 7.02
4.04 3.48 1.24 4.81 1.42

T EHIER RSD(% ) 6.01 £2.54 4.64 +£2.29 4.18 £3.97 4.23 +1.19 5.10£3.19

average between-batch RSD

2.5 FHEWHR

BRIILEA) | JFPIBRIE |V R A0 1 i 2 0 A P
SE A, IVM LEX JLA 2 A [ iR LA 8
TG ESE AR L. T EILN SR AT EER

SBUCET T A3, T I KA ot 19 A B 5 B 2H g A AN
[F] , WA S 3 35 ML PA) A R0 Il 4 o il v
F H BR ( method detection limits, MDL ) . #2538
[E] EPA SW-846 Hr Rl i s BRAJF 5 J7 i , Il
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2 2RI BEIARAE f (0. 025 mg/kg) , A4 7 4
PATHE AT 22 5 B E VR T TR AR AR 22 S
IS MDL =3.143 « S SR 1 5 pR
TPER BRI E 25 R WA 3, L o =0. 05, 1
WA R 222 5 WA VRS T F =0.02 <F
(0.05) =4. 75, WAL B TC B & 22 5t TR AT A

$=0.002 4,MDL =3.143 + § =0. 007 5, JJl ffg 2
IVM RGBS 7.5 we/Lo WLPIRE G I PIZH R
P 2a 57 B E RS AT F =0. 09 <F(0.05) =
4.7, WA IR LR ¥ 2 5. ITETE S =
0.002 2,MDL =3.143 - S =0. 007 0, B JyL A
IVM [ #HHBRR 7.0 pe/ke,

&3 RP-HPLC 75 M H IR
Tab.3 Results of method detection limits by RP-HPLC

ey iE| RN (mg/L) S A B (mg/L)
item added found
. 0.022 1 0.026 5 0.024 0 0.024 6 0.018 4 0.022 7 0.0259
1.3 ( mg/L) blood 0.025 . . .
0.024 0 0.0259 0.023 4 0.025 3 0.023 4 0.021 5 0.019 6
0.020 9 0.021 9 0.019 3 0.020 3 0.024 0 0.025 5 0.022 4
LA ( mg/kg) muscle 0.025 )
0.022 9 0.026 6 0.020 3 0.019 8 0.019 8 0.020 9 0.021 4
26 MMAEELAYERBEAIFERARTHH
o F ’ 4 IVM ERIAFOERDNESH
L Tab.4 Pharmacokinetic data of IVM in
It 40 2% , % 400 pg/kg (2 MSE) 14 551) crucian muscle tissues
HHROFEAZY, 25 6 h TFHRIEREE., 5 RS Wp SR
B;z 5 &@El] , ,ﬂ;jggiz E] Xj‘ﬁﬁ o 9;2!@@ ;@ﬁ 84 , 45_:. ZH compartment parameter unit parameter data
5% N TAZE 1.4 16 .48 192 288 480 600 e Jh 313(')2
h JBORE BRI — 2R 8. (5 5%)  BOH LY 2121, 4% V,/F L/kg 9.707
ST ARSI T 0 E LA R TVM [ 5 (BT 2 CL/F L/h - ke 0.021
7 IVM ESLA 2 2R , 22513 12 4k o e o
~, N — (0-=) ’ .
- DAS 2.0 4bF5 B, SILIA o TVM 19 25403 K, 1/h 1.921
TIEERAEAT G — R ORI — 0 B 1) B =5 A A Tiag h 0
Crnax mg/kg 0.041

BRI
< DOKa
Sy, A=
Vi(K, - K)

A, K, RSO 3 5005 K T R R 8 D, -
NV, P RS A A B ILA B TVM
ERAIVIESHIPIE S U W VRS et WiR T

Cogs = 0.041 (e — ™20y - 2 = 0,81

C, = A(e™

100
80 f
60 - 51.7
40

WEE / (ug/ke)
concentration

20

0

1 4 16 48 192 283 480 600
if1A) /b time

2 AP IVM RZ5 Rt fh 2k (8K D44 )

Fig.2 Concentration-time curve of IVM in muscle

tissues ( a single oral administration)

AR BE K i B B 2 A AR K
HLE 1Y) B KBk B PR ( maximum residue limits,
MRL) HRfEFI S48 24 4 1) 3% B T o RILA oK 1
IREGH o AP BTG 6 b BT B AR T XS A PR 4
P IVM 5% B A B R |, L DI £ Y P gk
F R 2R B R B TVM [ BR ARE
0.02 mg/kg MbrifE, 78 25 CRKE KM T, #1%
0.4 mg/kg ( 2/ KH) /Y SR D HE4E 2Y ,
2 TR RS AT AT 15 d

3 Phe

IVM RS 30 4R e L 75 197 3% BT % A= 1
Hz— KW B2 . A% 228 L
T £8 57 5E 1 T BB IR JE, IVM 7R K 7= 37 5
14 7 B 2, U T AR R BEAR B BCR
JENIE , ANTTXE TVM ARy i 25 (i 3k A7 AE AR
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ZIWE , o IVM 5 5% B AE R e v, AT g 23 XK
AR R GG T e, RO S R R 2
B R FOAE o AR S 2 (0 AR AR i
i o R TVM XK AR 2R 2 R G R
AR AE #E— s B e e W) T
K FRIE B — DA G P, R T —
bRt ] 5 | R 1Y) £ PR H TVML [ 3k BE A 7
B ER (=] 3

HPLC — %¢ ¢k \HPLC-MS 7 #1 ELISA
AT ) 2 RORE R AEA [ AR P RE S TVML Y
R b BN AR ), SRR 21 2 g e A A
FEBEAREE T X5 5 4Ok i HPLC - 284
NURZRa I Ul I A UG 17 N o 7 B
WH IVM 19 & &, & 3 BR 2 1 o 0.20.,0. 25,
0.52.2.00 pg/kg, 3 = %" % B HPLC-MS
VoA I 68 fa LA R IVM Y BR BE, RS  FR
2 peg/kg, Katharios %' 5% H] ELISA 1 o Vi 4
MYEH IVM & K Ry 1.6 wg/L, A
SCHITER R 7 pe/kg, B EIA 3 M7
At PR B I T [ 28 HPLC-UV &6 %
ST 45 ] HPLC-UV 32 1 5 7% 1f 3 Hh TVM
5 i, K M BR 10 we/Ls B RS A7l b 1
SN0650-1997 % il HPLC-UV 3 [ K H B 4 15
pe kg o ARSI T B B 5 A TR AL B
fRT A5, T SCHR Hh i i A R S TVM £
WyE JLP 1955 % H SPE #: 4k — Ve i 45 45 3§
HPLC — 550 2 3 75 A% Hij 77 2E fk ; HPLC-MS
i ELISA & 4G I A i, BCHEHE T . A
Sy il i Ak A S R SE B IVML 5 2% i
M43 B, e AT A=Ak F1 SPE A% ¥4k — Pk I 45 25
TR, RS B AL 1y i B[R] I 4R A
ARG, IR (90% L L), iE P T,
Al T RS A IR VM A & il g o R4S
ARIE RS R (7 pe/kg) w5 T HPLC - 5301
Ao 2 , {H A mT T 5% B A il ( MRL =20 pg/
kg) , HARH & T 245080 1740 5e .

FIRZI BT HE L 25 f5 , SN H TVM
H5% B AIFIE DP9 R P :25 CAKIR AT, #1505
0.4 mg/kg( 258/ ) PIRG G IR HIAT
DT 15 do TR IS KR AT 45 2550 5 DA
R 2525707 AR R AR T SE PR FRfEad ft vy, B2
FRA G IS BRI . R R B —E 1
PATEE, - M4 25 R & LA 0.1 ~0. 4 mg/kg

(24 /1K) N
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Research on the method for ivermectin determination in
different crucian tissues

PENG Zhang-xiao', JIANG Min'?** , WU Hao', HE Lin', YANG Li'
(1. Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated by the
Ministry of Agriculture ,Shanghai Ocean University ,Shanghat 201306, China;

2. Research and Engineering Center on Aquatic Environment Ecosystem ,

Shanghai Ocean University ,Shanghai 201306, China )

Abstract; A method using reversed phase high performance liquid chromatography with UV detection has
been developed for the determination of ivermectin residues in crucian blood , muscle , hepatopancreas , kidney
and gonad tissues. Homogenized crucian tissues were extracted with ethylacetate prior to centrifugation. The
supernatants were evaporated to dryness at 45 C with nitrogen. The residues were dissolved with the mixture
of methanol-water(4:1,V/V)and defatted with hexane. After centrifugation, the underlayers were filtrated
with 0. 22 pm filter and then 20 pL filtrates were detected by reverse phase high performance liquid
chromatography with 245 nm detection wavelength. Its method detection limit was 7.5 wg/L and 7.0 pg/kg
in plasma and muscle respectively. The good linear range was 0. 025 — 1. 00 mg/kg in crucian muscle,
hepatopancreas, kidney, gonad tissues and 0. 025 — 1. 00 mg/L in plasma. In different tissues, the average
within-batch and the between-batch standard deviations of this method are (2. 55 +1.78)% — (3.99 +
1.55)% and(4.18 £3.97)% — (6.01 £2.54)% respectively, with an average recovery of (90. 09 +
6.54)% — (97.77 £5.91) % . After a single oral administration of 0. 4 mg/kg body weight, we detected
ivermectin residues in crucian muscle tissues with this method. When the water temperature is 25 T, we
found that the free-drug period of crucian muscle tissues should not be less than 15 days.
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