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1. LCE o] &% "X v tEA IFE4H

r_‘

WA HTEA F5A= &, HA sl 7|k 3%, &%, 1
2 HZF o5 TAStEH de AREEI ok tHEA FE=E
albendazole, thiabendazole, flubendazole, fenbendazole, oxfendazole
5ol At olF =l FFEHAE HHUE VA FAd &
%o} protein tubulin® A %384 microtubules 33| &}a 7] A F 2]
714 AR A7 FZEE fumaric acid Y EAE A5 5o
NUA FFS Ago g FAE APEA| 7] AL, glycogen uptakes
o A8} 2 oxidative phosphorylation®] couplinge WealsiA ‘+EE 3=
et 759 78S AW A5y ols fste] AMEE
Ae TrsAA SRS dod Bk ofye; Al A o]

rir ol

rg i

lﬂ

o] FHHW 78S FEsty HIAAAE A HUAd vA
ol 9ot 274 @?3 o] #A ‘Q‘H‘é T Atk oyt A wiitol
SHygloll A 28] #F5]87]52 albendazole?} thiabendazole©]

0.1 ug/g, flubendazole®] = A|elA 0.01 ug/g, 7F=5l4 0.2
g/g, triclabendazole©] ZolA 02 ug/g, ¥l 01 ng/gl =
Aol 9, Agee A= flubendazoleo] 02 pg/goz A4
o gt

1) € g
A8 T WA e gEA FEA4S ethyl acetate® F% - =3 &
A48 020 um filter= o 73l HPLCZ 4 shu},

2) S3717]
AR Z2ulE Ty (HPLC), Agilent 1100 series



(1) %% : Flubendazole (FLU), albendazole (ABZ),
fenbendazole (FBZ), oxfendazole (OFZ),
thiabendazole (TBZ), mebendazole (MBZ)

(2) Acetonitrile : HPLC grade

(3) n—Hexane : HPLC grade

(4) Ethyl acetate : HPLC grade

(5) Methanol : HPLC grade

(6) Ammonium phosphate ((NH4) HPO4) : A5 F

(7) Dimethyl sulfoxide (DMSO) : Al ¢FE 5

(8) EDTA : AlF5+

(9) =7 18 M °] %

W) 71 T
(1) 50 mL ¥A&8& FE
(2) FrElAgdd 160 x 100 mm
(3) vfo]Z=FH : 0.20 pm %+ 045 pm
(4) whel= =32 1 100 uL, 1000 uL
(5) Vortex mixer
(6) Ultrasonic bath(Branson 8510)
(7) A2 7]
(8) A4 *%Z7](TurboVap” LV, Caliper Lifescience)
9) T4 o)L FEFAT
(10) 32 A€ (Chemical Balance) + 0.001 g A¥ =
(11) A&+ 01 g AEE

(12) Multi-mixer(TAITEC vial mixer, vix—100)



8
71 EFY A (Stock solution) :

Z v =4 10 mgs A Fste] 10 mL DMSOZ =<1

T} acetonitriles % 7}sle] 100 mLZ 3100 pg/mL).
W) EF=& A (Working solution) :

Stock solutions SF= 100 v A5t AR-geK pg/ml).

t}) Spike sample ZA| : A3 Alm 1gol] 1 yg/mL =&
wo EFEAS 100 pLE A7eke] 01 g BE
spike samples ZA|sto] AF&stth u] A3ulr) 37 o] 4
Al & gkt

2}) 0.04 M ammonium phosphate (pH 7.5)

phosphoric acid® pH 752 Z43% & ZFF=Z 1 L7HA
A& F 045 um filter2 o Fate] o] FA o R ALE T
5) ZHAMH
7H A5

(1) #4359 A5 1 g& 50 mL AELE S8 FHalv}
(2) 1 mL 50 9% acetonitrile2 Y& * <ok 10 7+

multi-mixer= & =33t}

(3) 5mL ethyl acetate= ¥l 15 %7} multi-mixer®= % &
Z393k th3 4 500 rpm e & 10 37+ A sk

4) =9 (1) 14 mL F8 & T ZHAbe]  ethyl

L
acetate b mLE 7}stal ©A] 15 #3F multi-mixer=

Fed (1) e
(6) Bopxl FS oS 45 C, daspolA w5 A=A

(7) 50 % acetonitrile 1 mLZ &3fajx] Z2ea=2 10 7
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(8) A=HS 0.20 ym filter= o I}
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eppendorf tube®l] &7
: 1.0 mL/min
. UV-Visible

© 295 nm

: 0.04 M ammonium phosphate (pH 7.5)/

acetonitrile (62:38, v/v)

o
T

000 rpm, 10 min, 4 C)
: Waters XTerra Cig (4.6x250 mm, 5 pm) B+

(3) < (flow rate)

(4) Detector
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(5) %
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Fig 1. HPLC chromatograms of 6 benzimidazole anthelmintics

in whole egg fortified at 0.5ug/g and blank.



2. LCE o7 BA ST % o uelA #a

1) €

A& F9  macrocyclic lactoned A1  moxidectin,
abamectin, doramectin % ivermectine acetonitrile® F% - &=
3t & N-methylimidazole$} trifluoroacetic anhydride® -/ %= | 3}
&to] A ZzrE v (HPLO) 2 43t

(1) 3% : Moxidectin, abamectin, doramectin, ivermectin
(2) Acetonitrile(ACN) : HPLC grade

(3) Methanol : HPLC grade

(4) Triethylamine (FW 101.2, 99%) : A& H

(5) N-methylimidazole (FW 82.10) : Al SFEH

(6) Trifluoroacetic anhydride : A &3

(7) =7 18 M2 °]

W) 71+
(1) 50 mL 9488 72
(2) FEAEH 160 x 100 mm
(3) wpol=Z =33 : 100 pL, 1000 pL
(4) afol A2 FE : 020 pm %= 045 um
(5) 9AEH 7] (3+d MEGA 17R)
(6) A% Z7])(TurboVap” LV, Caliper Lifescience)
=

(7) dHbA & @ £ 01 g ALE

(T b o



(8) Ultrasonic bath(Branson 8510)

(9) Vortex mixer

(10) SPE Cig cartridge : Agilent AccuBOND II ODS-Cis
(500 mg, 6 mL)

4) AN P& He ZA
7hH EF=Y H(Stock solution) :
ZyZbol FEA] ¥ 10 mgS AU
L FZ ol ~T0] #3332 methanol® =<1 T}
A9 Hltd (100 ug/mL).
W) 84 (Working solution)
Stock solution 10 mLE A &3] FHslod 100 mL &%
Zot2~Fo] £7]3 methanol® EA|A7FA] 21 v
ZE 23ete] 8o w ARG (10 pug/mL).
h) Spike sample ZA : #&2g3s A F5 Igel 1 pg/mL
Fo] ¥EENS 100 pLE H7FSe 01 ng/g 5%
splke samples ZA|sto]  Abgsit, o] A wlt
37 ol A e
2}) A g8
(1) N-methylimidazole : ACN (1 : 1, v/v) & ACN
5mLo] N-methylimidazole 5 mLE 7}sle] &33 &
e ol fFEA|g Akom ARE-ghT)
(2) Trifluoroacetic anhydride : ACN (1 : 2, v/v) £
ACN 10 mLll trifluoroacetic anhydride 5 mLE % 7}3}e]
T & Aol ol FEAst A ko ® AFE-gTh

FEAZ Aoke FY Az AgTt

2ol 100 mL
= XAA7HA]

(3) 30% ACN : <7< 70mLel] ACN 30mLE 7}3lf g5t
(4) 70% ACN : <75 30mLel] ACN 70mLE 78 =3ttt
(5) 90% ACN : =7 10mLe] ACN 0OmLE 73 =& 3ttt



(6) 0.1 % triethylamine 7} 30 % ACN €9 30 % ACN
500 mLel triethylamine2 0.5 mLE 7}8l 2 &3&3it},

5) AAHH
71 A& A

(1) #23td AlFE 1 g& 50 mL 9A#§ FHol| FH3bo}

(2) Methanol 0.1 mL2} ACN 7 mLE #7Isk & 10 &
multi-mixer® &g A& 3o}

(3) 5000 rpme2 157 YA S ths FSdS =L
A F &

(4) Aol ACN 5 mLE #7Feh & 10 #%
A A e =

i

o~
=
3
=
|
3,
o
@]
=
i

6) & s =75 10 mLE FH7hg.

(7) SPE Cig cartridge®] ®A 0.1 % triethylamine’} #7}¢
30 % ACN €95 5 mL S4AIZ o3, ACN 5 mL
FUAIZL & 99 6)8 RS THAIZT

(8) 0.1 % triethylamine’} A 7F¥ 30 %6 ACN £ 1 mL=
QA A3} cartridgeE Al 2 gt}

(9) 70% ACN 1mL= cartridgeE A=t

(10) 90 % ACN 3 mL=Z 8&3% £ 40T
AZ3

(11) N-methylimidazole : ACN (1:1, v/v) 200 uL= XA
=015 trifluoroacetic anhydride : ACN (1:2, v/v)
300 uLE #H7tsto] =<lv

(12) Fr=Agd A|589S 0.2 ym nylon filter2 o] ¥} &}11
HPLCZ #4 3t}

2 ot
2
—
gh
L
jisS
e
u)



1 g sample in 50 mL centrifuge tube
l

Add 0.1 mL MeOH and 7 mL ACN
l

Mix for 10 min
l
Centrifuge at 5 000 rpm, -4 C for 15 min
l
Transfer the supernatant into new tube and add 5 mL ACN to
the residues

l

Mix for 10 min
!
Centrifuge at 5 000 rpm, -4 C for 15 min
l

Transfer the supernatant into tube and combine

l

Add 10 mLL D.W. into combined supernatant
l
Load the sample to SPE Cis cartridge
P Preconditioning
Flow 5 mL 30% ACN containing 0.1 % triethylamine
followed by 5 mL ACN
% Load the solution at a flow rate of 0.3 mL min
l
Wash the centrifuge tube and cartridge with
1 mL 30% ACN containing 0.1 % triethylamine

l
Wash the cartridge with 1 mL 70% ACN



and dry for 1 min
l
Elute with 3 mL 90 % ACN
l
Evaporate to dryness at 40 C
l
Dissolve with 200 uL. N-methylimidazole : ACN (1:1, v/v) and
then
with 300 pL trifluoroacetic anhydride : ACN (1:2, v/v)
% These solutions should be made the day of use
l
After mixing, transfer to the vials
% Keep the vials protected from sunlight until the injection
% Carry out HPLC analyses within 6 hours to avoid the
degradation of the fluorescent derivatives.

l
Inject into HPLC

Fig. 1. The sample preparation scheme of macrocyclic lactones

In animal origin samples.

(1) 29 : precolumn®| ##¥ Cig column (125 x 4
mm, 5 ym) =% 5%

(2) °o]&7  94% ACN

(3) % : 2 mL/min

(5) Detector : EF7&7]

(6) 34 : excitation 361 nm, emission 465 nm



200, 100, 50 unL
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A7 A9 0.2, 0.1, 0.05

: 1 mL eppendorf tube°l Z}Z}
1 png/mL
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FLD1 A, Ex=301, Em=465 (AMDS1202023-2201.0)

- . e
LU : H

(A)

(B)
©

T
18

T
14

T T
2 10

> >9.133- Aoramectin
=5 > >1203? Doramect
a_
16,620 - Iwarmectin

Fig. 2. HPLC chromatograms of 4 macrocyclic lactones fortified
in pig liver(100 ng/g, A), muscle(10 ng/g, B) samples and
blank (C).



3. LC-MS/MSE 9| &3 ZgdH=ZA &4

Zejole2A FAAelE teh, epRAls, npRehuloldl, Rl
gpuletell, opulebubo) 4l Al muloll, A%eteto] Al
F2 el FAFEFY AW 2 AR @ 4gE FHow AL
Hup &, A E QR AGHE, MEAE AEEOE HgE 60
ShEo] AHgH T gl

1. ¢¢

T3 ANRE SHEHEER FE3 5 dAEd st dofx
dede ot § dA AR I/ A HFEA7E 24T
2. 547171

AA AR E L] - A 7]

LC-MS/MS (Triple-quadrupole mass spectrometer)

A} REE LAY

1) ¥% : Avilamycin, Lasalocid, Maduramicin, Monensin,
Narasin, Salinomycin, Semduramicin

2) Acetonitrile : HPLC grade

3) Formic acid : HPLC grade

4) FFF L 18 MR ©) %

.71 T

1) 50 mL centrifuge tube

2) TElAE# 0 160 x 100 mm

3) vpol= =233l : 100 ulL, 1000 puL



4) vpol A2 H : 0.2 um filter

5 YAl 7]

6) 4= A2 (Chemical balance) + 0.000l1g AU %=
7) ArAE 201 g AEE

8) Vortex mixer

9) Multi-mixer(TAITEC vial mixer, vix—100)

10) Ultrasonic bath(Branson 8510)

4. NEE&Y =4

7F. B8 A (Stock solution) : EFEFS 247 10 mg¥ A Falo
100 mL &&=~ 3o] #H3dkal methanol 100 mL= &3f 3t
54 C I B3eo (100 pg/ml).

. 58 9 (Working solution) : Stock solutione <=HF= 100
v 3] A ste] ARE-gHh (1 pg/mlL).

t}. Spike sample ZA| : ¥ A3 A5 1gol 1 pg/mL & =9
X 89L& 100 uyLE #H7Fele] 01 pg/g == spike
samples ZA|gto] AR&gtth m) AE@wir} 37) o] Al @&

o,

. Al §

1) 0.3 % formic acid in DW (0.3 % FA in DW) :
<5< 100 mLol formic acid 0.3 mL& ¥ &3 3},

2) 0.3 % formic acid in acetonitrile (0.3 % FA in ACN) :
Acetonitrile 100 mLel| formic acid 0.3 mLS ¥ 3 &3},

3) 0.2M 14t+Z A (pH 7.2) :
500 mL & #FZetsAed Ao AU EF(NaHPO, -+ H0)
511 g3 ALJAHEFNaHPO, - HO) 168 g= o}

ZR4w mo EAAAA AL



1) #d3td A& 1 gl 02 M QI 3
23} th2 acetonitrile 10 mLE ¥ 3 multi-mixer® 5 #
et A e =g,

2) -4 C, 5 000 rpmeoll A 20 &3+ YAt st SRS FH ok

3) Ao ATAL 40 TAA A4

4) ZHEL 50 % acetonitrile 1 mLel] =¢ 3 02 um filter=
ol Foto] A|PE Ao = Fhr,

. 244

1) HPLC #4 =74

7H A9 0 Cs (21 x 100 mn, 35 ym) = T =

L) ol &

0.3 % FA in DW (A) / 0.3 % FA in ACN (B) gradient

O

o

- Gradient &4

Time (min) A (%) B (%) Flow rate (mL)
0.0 50 50 0.25
10.0 10 90 0.25
14.0 10 90 0.25
15.0 0 100 0.25
25.0 0 100 0.25
25.5 50 50 0.25
30.0 50 50 0.25
th ZEex 135 T
) T 10 uL
2) A¥EA7] =4

7}) Tonization : ESI (positive)
w}) Capillary (kV) : 35, Extractor (V) : 3



o

>,

t}) Temperature : Source Temp 150 C,
Desolvation Temp : 400 C
Z}) Gas flow : Desolvation 650 L/hr, Cone 50 L/hr

ul) Auxiliary Gas @ 24, Collision Gas : o}=Z

= AR e Precursor Product Dwell Cone Collision
== ion (mg) ion (m4) time(s) | Voltage(V) | Energy(eV)
917.61 0.2 75 56
Avilamycin 1426.29
791.69 0.2 85 56
377.20 0.2 50 35
Lasaloci 13.1
asalocid 61316 30 | 02 50 35
720.00 0.2 30 65
Mad iCi 940.00
aduramicn 87816 | 02 30 40
M ) 693.31 461.33 0.2 54 52
i )
onensin 479.34 0.2 54 52
N ) 787 58 431.36 0.2 54 44
atasin ' 53135 | 0.2 54 44
Sali ) 773 93 431.14 0.2 50 55
alinomycin )
Y 531.23 0.2 50 55
o 815.75 0.3 33 31
Semduramicin 877.74
833.70 0.3 33 35

waxmel B AAD? 6749 L3 thEA F(blank

sample)e] ZHALE A& of ZHZ 0, 25, 50, 100,

7]
o] xFEA

o
> | 9
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A2 oX.
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3 iono 100ppb
L Maduramycin -
[ M-z 940878 ||
ol |
' e R BRI Pl AT Pt o] R Bl B LT BV LA R AR
100 Narasin ER
w: m-z ¥88—=431
j 12.70
100 Salinomycin -
A msz TT4—=431
I:\f...l" I." 1 LG T Bl et Man ] LLSLLY T HETA S GLENT.E .".II..I i
-m; : rMonensin 1158
m-z 693 =461
%]
111283
Q LT 0 T MBI LT O P e MR T LR B R A o ol Pl LTETY
§ lano 100ppb_0716_01 3. MRM of 2 Channels ES+
: 613,62 37747
1004 Lasalocid ”"IH i ]?.;395
h: m/z 614377 | |
I
1] T T T T T YT TT | B | _llt'l LR 1%
B o 100pply_ & O 2 MRM of 2 Channels ES5+
= 954
1007 Semduramycin |
; m/z 878816 |
! T T T T T T T T
B lana 100pph_0716_01
100+ 455 Avilamycin R
m/z 1426—918 e
%] .
12 3w [\sassemm
g AR S el PO it el v it Time

200 400 600  BO00 1000 1200 1400
Fig 1. LC-MS/MS chromatograms of 7 polyether standards at 100 ng/g



4. LC-MS/MSE o] &3 =4 AFEAH

1. &9

O] 21 2 PhE 1 o) - A7)

LC-MS/MS (Triple-quadrupole mass spectrometer)

1) X% : Amprolium, Clopidol, Decoquinate, Diaveridine,
Diclazuril, Dicyclanil, Ethopabate, @ Halofuginone,
Imidocarb, Nicarbazin, Robenidine, Roxarsone,
Toltrazuril, Toltrazuril sulfone, Zoalene

2) Acetonitrile : HPLC grade

3) Formic acid : HPLC grade

4) THTF 18 MQ o4

. 7 F

—

) 50 mL centrifuge tube

) FEIAIEH 160 x 100 mm

3) mlola =99l 1 100 pL, 1000 L

4) vlola2FH : 0.2 pm filter

5 Y47

6) ¥ A8 (Chemical balance) + 0.0001g A=

7) YA+ 01 g AEE

D



8) Vortex mixer
9) Multi-mixer(TAITEC vial mixer, vix—100)
10) Ultrasonic bath(Branson 8510)

AAE&q ZA

7}, B8 9 (Stock solution) : EFFS 22 10 mg® A &5l
100 mL &% Zet~3o| #H38}3 methanol 100 mLZ &3]3 & 4
T ¥4 ®Zago (100 pg/mL).

. EF8 A4 (Working solution) : Stock solutions 0.1% formic
acid= 100®) 3] 3s}o] AFg3th (1 pg/ml).

t}. Spike sample ZA : TA3S A5 1go 1 pg/ml FTE2
R L Ry 100 pLEs H7Esd 01 pg/eg % spike
samples At AFEgtth v A wich 371 o] AlE g

2t A 88

1) 0.1 % formic acid in DW (0.1 % FA in DW) :
<59 100 mLel| formic acid 0.1 mL& ¥ i &3ttt}

2) 0.1 % formic acid in acetonitrile (0.1 % FA in ACN) :
Acetonitrile 100 mL®l| formic acid 0.1 mLS Y3 &33gtr},

3) 5mM KH>PO; :
KHoPO, 068 g2 =7 1 Lo &aA21 & 2087 sonication

3 0.2 pm filter® o #}3Fo] A}-g3H}

°

5. AAF B

7h AN E AAY Uy
As(Fdstst 24 Al $) 20 g2 A&t 50 mL YA FE
of #3 F 5 mM potassium phosphate 1 mL<S 7}3tal oF 2 £t
T As} strh, FEFNQ acetonitriles 10 mL ¥ 10 #3F =33 &
=]

5,000 rpmell A 10 &3t A3 & FSA4 J=E 50 mL 7
2 W o wEstel A3 43 Fakel 40 C

oA AAir FTE=AZY. TFHES 5% acetonitrile 3 mLel] =<1 &



)
u
fie)
o,
oy
>
=0
wm
=g
ey
o
QO

0]

a/“\

"2l 3 mL methanol® 3 mlL <+

HLB 3cc, 60 mg) cartridge®] 5952 FE& Uz #9 1 mL
9l & w2 FTIHAZIYE 5 % methanol 3 mLZE A &3ta ¢F 5 A=

1) UPLC ¥4 =2
(1) 2 &E: ACQUITY UPLC™ BEH C3(2.1x100 mm, 1.7 um)

/ °l&7d B 9 gradient

Table 1. Analytical conditions of sulfonamides by LC-MS/MS

Compounds Column Mobile phase

ACQUITY UPLC™ BEH Cig A 01% forn‘uc a.C1d‘ in DW. .
14 antiprotozoals B : 0.1% formic acid in acetonitrile

(2.1 x 100 mm, 1.7 pm) AS} B9 gradient

Table 2. Mobile phase gradient program

Time(min) A (%) B (%) Flow rate (min/mL)
0.0 98 2 0.45
0.5 98 2 0.45
3.0 90 10 0.45
6.0 80 20 0.45
8.0 70 30 0.45
9.0 60 40 0.45
10.0 50 50 0.45
14.0 50 50 0.45
14.1 50 50 0.45

15.0 98 2 0.45




(1) Ionization : ESI (positive/negative switching)

(2) Capillary (kV) : 3.0 Extractor (V) : 3.0
(3) Temperature : Source Temp 120 C, Desolvation Temp : 400 C
(4) Gas flow : Desolvation 900 L/hr, Cone 50 L/hr

(5) Auxiliary Gas : &4, Collision Gas : o2

Table 2. Multiple reaction monitoring parameter of antiprotozoals

in LC-MS/MS
Compound Iorﬁn;aatim Precursor | Product Cone Collision
e ion (m¥) ion (m4) | Voltage(V) | Energy(eV)
Amprolium ES+ 251.18 % 14 13
Clopidol ES+ 265.25 1807i,()180 35 gg
Decoquinate ES+ 281.26 é%g 25 ;Lg
Diaveridine ES+ 254.31 ;i:;(l)i 25 gg
Diclazuril ES- 18461;‘; ggggg » ;g
Dicyclanil ES+ 285.21 39125.2208 16 ég
Ethopabate ES- 311.25 18;:88 2 gg
Halofuginone ES+ 414.00 1(2)(1)88 15 gé
Imidocarb ES+ 175.09 % 10 ;ézl
Nicarbazin ES- 301.04 122:;2 16 i’ﬁ
Robenidine ES+ 334.00 % % 42%
Roxarsone ES- 261.84 % 19 13
Toltrazuril ES- 423.93 Zggg 12 12
Toltrazuril sulfone ES- 455.88 1%82(?0 21 }2
Zoalene ES- 224.00 17871"1060 16 %
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Fig

1.

Extracted mass chromatograms of 14 antiprotozoals spiked at 100

ng/g(left) and blank chicken muscle samples(right).
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1. 97
A2 F9 levamisole®} closantelS acetonitrile® F%3}4 LC-MS/MSZE

CREE A

2. 23717
A A= et E 2 9-H A 7] (LC-MS/MS) :
US/6410 triple-quadrupole mass spectrometer(Agilent, USA) &

3. A1 @& =A

7} . EFAH(Stock solution) : ET=Z
239 #38}al methanol2 £33 F A
TH100 pg/mL).

Y. EF8Y(Working solution) : EFHUNE 50 % methanol= 1004 F]
A8kl AFE-SHH(1 ng/mlL).

t}. Spike sample A : ¥ &3S AJE 2g9] 1 pg/mL =9 ZTEXE
100 wE H7Fske] 0.05 pg/g 5= =2 spike samples XAt Al-§-3Hr}.
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3lal FZ N acetonitriles 8 mL ¥l &3S & 5 000 rpmeA 10
w1 AAEYste AEAw A dAFE Ao
2) F& A FE9 5 mLE ¥ AEHFS F AR ATds
Ficid=d
3) Falz FE5AE 50 T FastN sFHAZANY
4) 50 % ACN 1 mLE 7}st 5 2334475 1023 Z5A1A 4373]



FAS 4T, 15000 rpm, 15 min & LAEG s ©H2 A5
9k A3k 0.2 pm nylon filter2 %3t & LC-MS/MSZE 4]ttt

1 : Agilent Eclipse plus Cis (2.1 x 100 mm, 1.8 ym) =+ F5F

=
°]5’¢ (A) 10mM Ammonium Formate, (B) Acetonitrile

- Mobile phase gradient program

Time (min) % A % B Flow rate (mL)
0.00 90 10 0.3
0.50 90 10 0.3
2.00 10 90 0.3
5.00 10 90 0.3
5.10 90 10 0.3
8.00 90 10 0.3
o ZH2% - A
2 FUF 5 ul
2) AYEA7] BHE7

7}) Tonization : ESI positive/negative mode
W) Capillary : 4,000 V

tH Nebulizer : 40 psi

2}) Gas Temperature : 350 C

vl Gas flow : 10 L/min



- Multiple reaction monitering parameter of levamisole and closantel

o g | Precursor ion | Product ion| Dwell Fragment | Collision |lonization
= (m/z) (m/z) time(sec) | Voltage(V) | Energy(eV) | mode
Levamisole 205.2 123.0 0.2 110 30 Posit
A 111 0] (S e i A e AT RS iti
Y N - S A . N I Y 20 L
Closantel 661.0 126.8 0.2 130 50 Negati
------------------------------------------------------------------------------------------------------------------------ egative
661.0 344.8 0.2 130 35 gaty
o BE224 44
A 79 FAA AAEE 67019 SAHEAF(blank sample)]
AVE AlEslE o ZHZE 0, 25, 50, 100, 200, 400 ng/mLe] TEE T3t
Fge HWrhste] 27t LOMS/MS2 B8t 9e ZZobE o)A
77te] BEEA e sEd FFAAL Ta X 2L BE, Y 2L
WHoR she] EEIAL A4
5. A8 d3 &4
FEEAD AREAL 27 LOMS/MSO] Fste] 7t BAW Sojoleg
golgtt}, o]F FAZmlEIWOZRE AL HIF9 HEE A7S v,
m/z 178.0, 1268 Z+ o] 3t WA S 8t AFdS 2% & A EA
AgAl HE & B FmL)H AEZH (g At HA S levamisole

closanteld] &< F3Ir}



+MRM (205.2 -> 123.0) PL-S10ppb-1.d
x10 3 Noise (PeakToPeak) = 16.88; SNR (4.309min) =179.9
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Fig. 1. LC-MS/MS chromatograms of (A) closantel and (B) levamisole in

spiked pork liver at 10 ng/g.



