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Abstract; A method for simultaneous determination of oxfendazole, albendazole and fenben-
dazole residues in milk powder was developed by high performance liquid chromatography-
tandem mass spectrometry (HPLC-MS/MS). By comparison the extraction effect of differ-
ent solutions,1% acetic acid-methanol was finally selected as the extracting solution. Two
consecutive steps of N-hexane and cationic solid phase extraction were used to remove the
interferences in milk powder. Gradient elution programme was performed on a C;3 column
using a mobile phase consisting of acetonitrile and 0. 5 mmol/L ammonium acetate-0. 1%
formic acid solution. Recoveries of skim milk and whole milk powder are in the range of

70.0%—85.8%. The conrrelation coefficient is greater than 0. 997 3 in the 2—100 pg/L.
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The method detection limit is 10 ug/kg, and it can be meet all the requirements of national

residues level.

Key words: high performance liquid chromatography-tandem mass spectrometry ( HPLC-
MS/MS); oxfendazole; albendazole; fenbendazole; milk powder
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Fig.1 Chemical structure of Oxfendazole(a),Albendazole(b) and Fenbendazole(c)
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Agilent 1200 VA 2 12 R 45 . 3£ H Agilent
A= i s APL 4000 Q-Trap 5 Bk i 3% 4% . 36
AB Sciex 2B 77 i s FER T Z B (3 BT 26D 8 3%
A 22 R A BR 2 ) 72 s R EE AT B (B 4D -
TEIE Merck A R s KN EB T K BIFiL
Mg, 75 2% 3 e R A 2% ik (98 %40) AR E A - TR H
Dr. Eh-renstorfer GmbH 7= 5 ; B2 T B 52K BL
#H(PCX,60 mg/3 mL):EE Agela A7) = .

P UEAE AW« 43 9 R BOE 2 R A iR, 2508
5 M A B 5 3k e R B EE A, P 100 FH TR I B
VWA A E R LR 3 Fbs A Y 5, 3Bl R
100 mg/L BARMER IR, BT —4 CHGRFE.

1.2 {XBEH
1.2.1 f@i%%MHF  @i%H: Phenomenex Kine-

tex(100 mm X4, 6 mmX2,7 pm); WEIHH: A K
4 0.5 mmol/L BEER&E M 0. 1N H B /K IEW,
BRHZE: BERBMAEFE.0~3. 0 min, 10% B;
3.0~4, 0 min, 10% ~90% B; 4. 0~9. 0 min,
90%B;9. 0~9. 5 min, 90% ~10%B; 9. 5~12
min,10% B, & :600 uL/min; #H .35 C; ik
FBEARFL.5 wLs 4 A7 EFE] .12 min,

1.2.2 &M BTFE:-ABEERTLE
(ESD; H i EE FHHG RN L. 2R
PEWEI; BT E B K. 5 000 V; BHRES
(GS1):320 kPa; S ¥ S EJ (CUR) : 160 kPaj;
B R W E (GS2): 310 kPa; B8 F E I8 &
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Table 1 Mass parameters of Oxfendazole,

Albendazole and Fenbendazole

P ETF/ FHTF/ it 38 P
(m/2) (m/2) K/eV
284.2* 27
LN 316. 2 299. 3 29
159. 2 43
234.0% 25
A 242 i s 266. 1 191.0 46
159.1 52
268.1~ 30
B e 300. 0 190. 4 45
159.1 49

W x RAERHT

1.3 HmursE

1.3.1 $RE FRE 1.0 gOUBHE 0. 01 @ RE M
F50omL MK EEELEF,MA 15 mL &
1% Z R R B BEVA W TR HE 1 min, 50 CKIEHEAA
10 min, LA 8 000 r/min /& # &.0 , M IR 4R (H
HEM TR, EX LRI, &3 RBUK

F 200 mL B 5 B R FHE S, A 30 mL EC
i, %% 10 min, HERE LS E, ZREEE
St BB UE. BB wE NIRRT
U, T 40 CRIBEFHZELZET,MA 20 mL Kk
Bkl (pH 4 2.5),

1.3.2 #ik o5IH 3 mL BEERK GG EL
PCX /IVHE , 0B b AT, I P K i B 58 i bk ok
/NKE, B JG A 6 mL % 5 %0 &K B9 I VR R
WHBEASKT,H 1.0 mL V(ZIE) + VK
=2t 8 WIVEWER 3t 0. 22 pom JBE, 1L 25 30k AH
2 - 28 B U3 43 AT
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2.1.1 EEUFWRER TRk IR
25 T 0 o] 3 3 e 3 O DR A K SR A BT LA BT
X ST REGIER. HTHREMZEY
BH—ENEBTRERUR , A kR R IT S
MR 5 A% T e R T R SR IR AR E M R BR M AR T A
WA RE. S BBIETS MBS
S B INVRE A 10 pg/kg B35 38 e | 25 5% 35w
0 B 5 3k I PR R VA TR BL R T 4 R IR IO
BZHE B & INCBNEBERMNE 1%L
BR (1) BTV R BRI R, S5 R B 3% 2.

F2 TRAENBHEAEKRER(n=06)
Table 2 Recoveries of different extraction solutions (n=26)
SRR/ %
RBUE R JBE R 3 K £

AB FB OF AB FB OF

Z 30.8 14.8 83.3 8.4 1.9 85.9

Cid 39.3 24.9 88.7 7.5 3.7 88.7

T AN G 56. 1 48.6 88.6 17.7 5.5 86.9
B 1% Z R H B 51. 6 41.2 85. 4 15.5 6.5 83.8
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2.0.2 A R BT AT I R 2 Rk e A1) 4
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Xt FF Y LT AR .t TR 3 PR RR
KRG E & A AR, &SRR,
PCX EFHF A EA B B 7 3 e f S AR 47 B TR
SO, B id PCX AL BE— P Al 5 » BT 25 2k e Al
FFIRIBME Y U AT R B B 7000 LA b

2.2 FREHENES

Feml MR B 2~100 pg/L Y 6 SR A ir i
VW, UERE 5 L, bl pRvE M 2R . BIFiA e, By
23R W SF R R e B 2R M R R A R ey =
43 7002 — 25 200, y=136 000x— 87 600, y=
14 100x+344; REF R RE (D) 433K :0. 999
9,0.999 9 1 0.997 3,
2.3 WUR.EKRNEZE

FE B IR RS 375 %0 F0 2 g 3 A 55 o o R i 2R
2530 me | T 25 5K R R R 3k B Y YR A A ofE T AE
W B NIK 43 B4 10,50 A 100 pg/kg, BE
W 6 W, T R ARG % B, 45 R 9 T 3% 3,
WER TR 2 ME 3, % 10 pg/kg HiNKFE
b3 MR BRI KA S W R AE R L (S/ND KT
10, 7 ¥k A R B 2= /D AT 3 10 pg/kg.

F= 3  BLEE YR 04 B U0 B9 0 AR B W EE (n=6)

Table 3 Recoveries in skim milk powder and whole milk powder(r=26)

. o WA/ B/ FREWRE/ Y RSD/Y%
(pe/ke) (ug/ke)

10 8.58 85.8 4.7

OF 50 41.52 83.0 3.8

100 81. 05 81.1 2.5

10 8. 37 83.7 5.2

T 0B 9% % AB 50 40. 33 80.7 7.5
100 85. 20 85. 2 2.8

10 7.08 70.8 5.2

FB 50 35.13 70.3 4.6

100 72.92 72.9 5.4

10 8.12 81.2 3.1

OF 50 42.03 84.1 3.8

100 80. 77 80. 8 3.2

10 7.97 79.7 5.1

4184k AB 50 40. 87 81.7 5.5
100 81. 27 81.3 4.6

10 7.00 70.0 5.3

FB 50 35.21 70.4 2.8

100 71.78 71. 8 5.2
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AHIE SRS T SR FH 5 RO 0 1 £ BRI
T 7B 45Ky o 3 i B H 5 (3R Z5 3k mae | e 25 3 e
FEHIRM) BRI . BER B 1% ZERI P

BEAR B, IE O b A1 BE B 1 S A 9 20 vl s 1
TR0 ST 2 - B BR R T R AR I, 3% 07 ¥ 9 [T
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Fig.2 Chromatograms of 10 pg/L standard

Oxfendazole (tx =6.73 min), Albendazole

(tg =7.17 min), Fenbendazole(tz ="7.30 min}
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Fig. 3 Chromatograms of spiked in

skim milk powder (a) and whole milk powder(b)
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