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kA, Hd RRE & b, B

S A LB B IR IS RT, BB 550006)

W OE: B e SO 5 - BB B RS 7% (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS) R INE 8 Fhufe ) it h N B s% B3 1 ik 3% A2 QUEChERS HiA A,
AT AL B ik W R BRI FNE AR 7], 1% L R- L (VIR Cig ik, Mg, &R 16 0.00025~
0.50 mg/L (1% 5T 5 i J3 30 [ P, % 07 5 R VA B 5 0 T AR 2 B R R AP AR DG, AR R B R T 0.99; TE
0.001,0.01 A1 0.1 mg/kg 3 MK (-4 EICRAE 70%~110%2Z (8], AHXHARAERZE N 0.83%~10.65%, &
PR (limit of quantitation, LOQ)AI#G; i B (limit of detection, LOD)¥J 4 0.001 mg/kg, 45 %7k HA Pl |
fATAE . AR B AN B R S UL, A TR B B, PEJN. 3R, /N WA MAEE 8 Rk
th N B R Y 5 B 4 AT

KA QUEChERS; & OB AR (A 3i- R BT 1k i, AR ok v

Determination of albendazole residues in 8 kinds of agriculture products by
QuEChERS-ultra performance liquid chromatography-tandem
mass spectrometry
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(Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

ABSTRACT: Objective To establish a method for determination of albendazole residues in 8 kinds of agriculture
products by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods Based
on the classical QUEChERS technique, the extraction agent and purifying agent of the pretreatment method were
optimized. The samples were extracted with acetonitrile containing 1% (V:V) acetic acid and purified with
octadecylsilane, and external standard method was used for quantification. Results The concentration of
albendazole had good linear relationships with the peak area in the range of 0.00025-0.50 mg/L with the correlation
coefficients all greater than 0.99. The average recoveries were in the range of 70%-110% and the relative standard
deviations were in the range of 0.83%-10.65% at 0.001, 0.01 and 0.1 mg/kg supplemental levels, the limits of
quantitation (LOQ) and limits of detection (LOD) of albendazole in 8 kinds of agriculture products samples were

0.001 mg/kg. Conclusion The method has the advantages of rapid, simple, low cost and high accuracy, etc. It is
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suitable for the determination of albendazole residues in 8 kinds of agricultural products of rice, tobacco, pepper,

watermelon, cabbage, wheat, grape and banana.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; albendazole;
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DI (albendazole) M ARBT A A ME | i R . BRI
e B A, RS 2 R 2 | AT AR
WIRZH R, B—FEE . JigRmEsl ), gz i+
KR R PR FHETV NERT D KREE .
A HRUOSE Y SRR, PR ST E  d5Dk
FHIEZEIG I, SERTORL . AERE . Y n T R SR AR S5 A0 i
BT R R A AR, X M W] 77 AL A S LA ] A AN
FNU D BRLIE 2> s B Ik R LB, SR AR R
Gt MRS MR RGN RN, QN 5/ 086 5 i s
FEREAR R . Foiin . FIAnps 20 BE R Ik, FREXE
FIIGRMRAAERTA . Rk . BTN i Tl Rk
5% B BR A (maximum residues limits, MRL), 7EHAECHE
Y1 E ¥R E MRL E.

T PR e 7 Bl ) AL B 7 B A S TR AR T
SR B G i e 21 SE T N B MR KR R
TR AR AL AR DB IR AR T R A vk 3R
A RO RO TR € 3 - R I — R DU AT
T VSR SO e A (i U 4 e A B R il
B i P A BR A A3 A A B HE . ST N Y
Tz M FNER B A G e, g AR T iR B R vk,
Sy ifil 7 AR AR 7 i v I BRSO R e A R A
AR FZEI R Y] . QUEChERS FifAbFR 5 1k PR HApsk | fiff 28
ATEE AR R A S R T AR FE B g O,
SEBR I H AT SRR R BRI ) L k], DASRAS HE R
REA SR 24 A5 i 1) 22 3R RG] L ks i
AL HTALFE 545, 857 QUEChERS Rij A FH 45488 5 S A £,
T - 58 I5E BT % 5 (ultra performance liquid chromatography-
tandem mass spectrometry, UPLC-MS/MS )33 il 5E KK |
JHES . B, PO, [, NE . AR 8 Flfe ™ i
R BRIE AR B A AT ek . DU Sy —Rh R DR | UER
TR L MRS AT R 19 T A P A AR B o SR A % i e R
AHZE A A 25 5% B AR T3k, 8 U 1) b T 2 D A el 7k 10 e
S BRT 2

1 RS

1.1 XEE5EF
UltiMate 3000/TSQ VANTGE 3 5 20 A €38 53 1 it

%4 (35 [E Thermo Fisher Scientific 2\ ]); TG 16-11 B0 L
(B E FLBHE A BR A |, TG 16 B0 HLAS Y AR
B IR A, ID5002C HL TR (RHER D LA #e A
PR F]); XW-80A IR EAS (V11T AR DL R A A il 5 A PR 2
F]); CK2000 fapi 1 41 2Ot B i (AL S FEEEAR AR L B A R
N Hl); 600A K WA HLCHT VL SR I T8 45 P\ Wl ); Sartorius
BSA224S-CW I+ 54y 2 — 5 Hr KV [ Z R R 22 A2
AL EBRA o

DAL IR s o 5 (99.0%, 5% JH 38 DGR A BR S A ); vk
RO Hrl, 99.8%, Kt BHE & JEA A F); T
RTRIREE . SALEN . ZHE(bTal, KRR FAF A
B HD); HRR[88%, FEBR KH/RBHE(TPENABRAF] &
(B ital, fEEERTA A 0.22 um AHLIERE . Z —JHE-N-
e BE (primary secondary amine, PSA, 40~60 pm), Cg
[#] AH 43 BL 57 (40~60 pm) . A7 A4k 5 B (graphitized carbon
black, GCB) (RHHH L A/RBHEA TR A F]) o
1.2 PR RECH

HEB PRGN B FRUE S 0.0101 g+0.0001 g, DL (4l
ZIEECHI A 1000 mg/L MFRAERA AR 100 mL, %3, -20 °C
TRAF o B br e i 55 0 €% 4 Z IR B R 100 mg/L 45 ks
WEVR T, b, 4 °CIATE, MRIRIPRTRE ZLE T B
1.3 RIRCEBHEML

KN TR R TE O PR R s i i, AR L 1% 2 R-2
G (VTERREGR, 548 Z IFHRBGTE, LL PSA fE Ak
N, PLACREGH; LIRS 3R BGRI45 & PSA \PSA+GCB .
Cyg Al Cig+GCB ki, HEf kil . @i AR
PEIGR RN N A HE R, 304 B e A A B 1% o
14 #mETE

WEWFRIBUR W5 FRE S 5.0 g I ZE 0.01 g) T° 50 mL
BEOLE R, INA 10 mL 1%Z2-2. 0%, LA 1000 r/min R 7% 32
B 10 min, A 1 g NaCl fil 4 g Jo/K MgSO,, Jk¥% 5 min,
5000 r/min B.0> 5 min, B 1.5 mL FIF®RT2EA 50 mg
Cis B9 2 mL B0, 1€ 2 min, 5000 r/min 250> 5 min,
1 0.22 pm FHLIEREESERE L, R,

1.5 {UES&H

151 &5t

3%k . Hypersil GOLD Cjg #:(100 mmx2.1 mm,
1.9 um, ZE[# Thermo Fisher Scientific A F]); K ok
BEVEL Ay B, DL (AR S RFU B 0.1% (V:V)H R
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IR (B) A TS AR HEA 786 BE VAR, 0~0.75 min, 80% B;
0.75~1.5 min, 80%~5% B; 1.5~4.5 min, 5% B; 4.5~5.0 min,
5%~80% B; 5.0~5.5min, 80% B, i## 0.25 mL/min, PEEE
RFL 5 ul,
1.52 figd&tt

FLIEE 55 1F B T~V (electronic spray ion, ESI'), F3#ffit
AR FE 5 iy Wil (selected reaction monitoring, SRM), &
EIREE 350 °C; HMISEHLE 3200 V; &P HE IR
320 °C; HEAMEHB I RAR, B 30 arb, IS
P 10 arb, ARFFEIERRFE W H TH0 2 X+ 8 F1E
HERIE B TXF, PIBRMRERAE 2 Xt m/z 265.995>233.908,
Bl 48 HL K 19 V, S-leans & 4 HL JE 109 V; m/z
265.995>190.885 (GEETXT), fifirE 31 V, S-leans 4
AL 109 V.

2 GR55HH

2.1 HEIRCEFERMMKK

2 FPREGRIST 0.01 mg/kg TNy RN 25 RN
1 iR, LI RGN . PSA b RIE, 8 Fhge ™ i o
PR A e ] e R E 83%~105%, AH % bR UE i 2 (relative
standard deviation, RSD)} 1.81%~3.85%; LA 1%Z12-Z. )i
ARIGAIES, NBEETE 8 Fhofe )™ i o DGR AE 85%~96%,
RSD 4 1.29%~3.38%., MNELMER) MRM CiERIE 1, 25
IR, 2 FERBUR SR IBCR IR G AR 24 5% B A I B3R, (AXT
ORI, 1% 0R-CREHRBORIERIELT | THRE5/N, XA

EEILIE 1, HCR 1% 8- 8 R S5 S mi A B 42
BGHl

F1 2FMREGRIXT 8 FhAK 7= R A AR E U R A AR R E B
FME(n=5)
Effects of 2 kinds of extractants on the recoveries and
RSDs of albendazole in 8 kinds of matrices (n=5)

Table 1

' 1% R-2.
e
B /%  RSD/%  CEHEIRE/%  RSD/%

Kok 104 2.48 92 2.99
K 95 3.85 95 1.97
B 85 1.81 85 1.56
[LP)IN 86 2.97 88 1.80
M3 105 2.29 91 3.38
N 93 3.54 96 1.29
k] 83 2.65 86 1.56
A 85 2.64 87 2.02

1%L TR-CNE FEIBL RIS, A [ e A5 v f Ak PR
8 A W N BRI AR IR LS RN 2, 45HEM, [
PSA FlI Cyg #5701 14 R RIAF T A 4 B 22 249 325 31
BRI EER, NFEARAS, ABFFER Cos L5

R2 4 MRUFIX 8 MR 5 h AR E YR AT AR A R ZE YR8 (n=5)

Table 2 Effect of 4 kinds of purification agents on the recoveries and RSDs of albendazole in 8 kinds of matrices (n=5)

PSA PSA+GCB Cis C5+GCB
B9y
SRR % RSD/% B [ R /% RSD/% SIS IR % RSD/% SRR % RSD/%

Kk 95 5.51 79 20.99 95 1.23 66 2.46
G 101 1.57 95 6.87 99 1.94 94 6.89
B 86 3.86 82 1.45 88 2.95 59 4.26
[N 91 2.06 75 11.30 90 3.01 36 6.39
FI3¢ 85 3.86 33 12.34 83 2.97 21 19.33
N 99 2.61 95 3.70 97 0.69 79 3.35
ik 81 7.37 70 8.65 87 491 35 22.15
T 90 3.30 31 31.90 90 0.90 15 12.09

1#: PSA 3R 150 mg Jo/K B ERHE+50 mg £ ZHe-N-INFEAELE; PSA+GCB /R 150 mg Jo/K AR EE+50 mg £ —He-N-P FEAELE+50 mg 1 4%
LR CsFe7R 150 mg To/KBRFREE+50 mg Co [ AHAF R C1stGCB 71 150 mg Jo/KBiFREE+50 mg C s [HAH A HIF+50 mg £1 B AL ¢ B8
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g 265.995 > 233.908 g SN: 22554 265.995 > 233.908
70 70 FR
6 6
%0 %0 S
0 0
o B o
1 i PRI NN O N RN P 1Y 1
W 0 i 0 RT: 3.57
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%0 0 Yo
60 60
50 50
40 40 ©
3 0
10 ‘ TN 1 S R
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 50 5.5 6.0 00 05 1.0 1.5 2.0 25 3.0 3540 45 50 55
B5f 6] /min i} 8] /min
) RT: 3.57
190 © 100 ¢ d AA: 92690
20 265.995 > 233.908 20 SN: 1098 265.995 > 233.908
i & P
3 30
g 0 = - # 0 -
= = :
= 199 265.995 > 190.885 E 199 R 35703 | 265.995> 190.885
80 80 SN: 2051 TR
6 6
: :
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 5.0 55 6.0
it /& /min it 8] /min
RT: 3.57
190 ¢ e AA: 139650 100¢ £
g SN: 2914 265.995 > 233.908 8 265.995 > 233.908
g8 PR i P
6 ]
39 0
39 %8 ]
2 ]
= =
= RT: 3.58 =<
= 199 AA- 89266 |  265.995 > 190.885 = 199 N
88 SN: 2147 TImims 88 i
7 7 265.995 > 190.885
60 - 60
30 ¢ 30
40 ¢ 40
3 0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0

A} /B8] /min

fist [B] /min

e ar BAES A RIS, b A ISR AR E S 0.1 mg/kg)BiER]; ¢ 25 LR (F3R) g d: 0.1 mg/kg 7KF-(FI3R) S $2 B in [al i @33
I&; e: 0.1 mg/kg KT (FI38) 1% FR- ISR BUOAS N MU (3% 1815 £ SEBRpe it (PSRl e i 14
Bl 1 TR MRM (35
Fig.l MRM chromatograms of albendazole

22 FHAENZMTEEMERMN

225 N B e 1) FR AR v A RS I R, Das (e
ml 25 A A BEAS IE TR W, A FH bR T 43 ) B
0.00025 . 0.0005. 0.0025. 0.005. 0.025. 0.05. 0.25 FlI
0.5 mg/L ¥ 57 bm i ¥ TR0 5 BT VG B AR ME v TR .
UPLC-MS/MS 2 -2 il e th Ze, DLt A1k P A bR
(Y), W AREARFRX, mg/L)IEFRiE T/EMZE, H8% 3
ZeMEmIE AR . 255, 7E 0.00025~0.50 mg/L ZEPESE

N, TNBRPEAER R LHE T 8 Bl /R4 5E BT F b vl 7 h 2k
PER AR KA, AHRARBIIART 0.99, WAL HT 2K

SR JH 2 i DC A 1 P 2% 25 15 9 70 o ol 4 AR 1
PR PP BB ROM Y, IGRIEAE 8 il R 3 v 1y B 3K
BN 3, FEROK . PR FI2E. % 0 A AR rh
JRAOVIAE 0.8~1.2, FBL N 55 FE SO, A2 | BRI/
F LRI TN BT 1.2, R FLTIG R .
WERT L, FE N R MRS B A BRI T R, SRR OK |
T SR AN BRI, R SR P R0 o 4 o o
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VEBCAR i A B 7 5 A0 HT, TEMA | BRI/ NAE 3 Bl
0 ) TR A A % B 0 v ) R P 2 S D P ol R R AT
FER T

®3 HMUHRE

Table 3 Linear equations

. o . 2R B
951} ek I E R B9 A
MRL/(mg/kg)

WHR Y=24365320X-16164 — —
KK Y=25154966X+38879 1.03 0.01"
P Y=29694926X+1036 1.21 —
B Y=36669350X+138427 1.50 0.01°
PER Y=26999994X+4467.7 1.11 0.01°
FH3  Y=23193273X+5852.8 0.95 0.01"
INAE Y=35098973X+24031 1.44 0.1
WA Y=22359231X-2061.3 0.92 0.01"
FHE Y=26686178X+2666.4 1.10 0.01°

T IR MRL: % k5% B PR (maximum residue limit).

23 FHAERNEREMBERE

GB 2763—201K (& i Z e FERE R 2imE Kk
BREAPR ) rha e MRL {UHUEFEAY . BEAKA 0.1 mg/kg,
FHH 0.2 mg/kg, AW S IECHME MRL {H: /NN
0.1 mg/ke, MMERME, WIRMILMEY MRL H¥5
0.01 mg/kg, JEIGATRR &, T 0k, #% M 0.001. 0.01 F1
0.1 mg/kg 1) 3 MU IIACTEALEAR B T BRMESE B 1) 8 Flfe ™ i
B8 VAR P MOS0 el IS S, 2 58 i Ak B8y 90 ) TR
R . 45005 4 PR, 7€ 0.001, 0.01 F1 0.1 mg/kg
WK, N BLMEAE 8 Bl A ™ & v o ¥ Il i S A
70%~110%Z ], FHXTARER 250 0.83%~10.65% (& 4),
B 2 F RSD ¥4 2 A< 24 5% BR A BT B ok o SR BRI

(SANTE/12628/2019 European Commission. Analytical
quality control and method validation procedures for pesticide

residues analysis in food and feed)#LiE F LA HL 45 &5 ISR
F1 RSD (ARG AR 22 1 BR (limit of quantitation,
LOQ)FIH: i FR(limit of detection, LOD), NERMATE 8 Rk
77 im Y LOQ M1 LOD 314 0.001 mg/kg, ek T-Fe [ & Kk
AR R P B R TE BT8P KB 8 A7 P ) MRL{H .

R4 FHRMEWERFER R ERE (=5)

Table 4 Average added recoveries and relative standard deviations (n=5)

0.001 mg/kg 0.01 mg/kg 0.1 mg/kg
TEW
SRR % RSD/% SRR % RSD/% S TR % RSD/%

NS 100 6.13 98 3.62 101 1.94
i 91 10.65 101 1.98 99 1.94
PR 93 7.24 87 4.06 70 4.19
[N 98 4.60 89 1.60 87 6.47
FI3g 78 4.20 86 3.50 78 5.48
N 110 0.83 99 3.17 96 1.41
% 97 4.62 97 3.50 85 4.97
T 91 4.04 101 1.60 95 2.18

24 ERHESRBST

SR A 53 8 57 10 T A IR 35 B8 0 T ARG U Oy v, E SR
FHTT T EREHLIHEBCHAR . U)K, FISEAA s 8 ke
sl AT RGN AR 14 3% B AR O o R I 45 2R S s o el A A
il FPOBRRBURS H 2 003, 431K 0.006., 0.004 mg/kg; T4 JIVAG
147, 40.003 mg/kg; FAZEKEH 14), 4 0.007 mg/ke; %
Kt 3 65, 4 0.002. 0.004. 0.007 mg/kg, Frkesh PN
WA £ 5% P R YA TR B R B A MIRL B

3 wgSiie
T RTAL T L WAL, AT TR TR R AR

TE- AP R I E AOK L EE  B, PEIN. 3R, N
MR AL 8 P i H D B AR 25 5% B3 1A 3 BRI i
ZHET QuEChERS RiAHL il rilfk, HAmiabH
PRVEMESE . i 24 FEM/DERES, NIRRT G R
T T [ 228 T L AH X o o A 22 45 100 /2 NY/T 788—2018
CAAEY AR 275% BRI E I ) BEKR, Jrikifieny LOQ N
0.001 mg/kg, LT CARIE P IGMEAEAKRE  FVREK | 1
Tk, AN, R FEGER BRI TR E R
st FRRICT24 0 H LOQ F1 LOD Btk 738 E M R e
(9 MRL {H, 35 T 8 FiA ™ i oh i D B 5 B 1) s s 1k
SERHT. AL FHTHWR. PR, SR AT L PRRE
FOHI, 25 5 5 s A P e AR R R AE 1) MRL B
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