H8% H9W B 2 4 T iR o Vol. 8 No. 9
2017 49 H Journal of Food Safety and Quality Sep. , 2017

v

AN -FRIRF SR I 2 15 Pl RS

17 hphi RS2y Pkt
W) &, TNE, A, FTMAR, ARF W, BATT, A, XEkE, FEL,

TERK, &%, LRZS
CREEM TR AATRA T, K52 523000)

W OE: BM @ [FeTEsE T 15 R ia R 17 FPE eSS 250 5% B 0 VRORE €63 - AR R BT 9 (liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS&:i . 773k FEAR &S B R Eh 2% v i (pH=8)
$2H0, 1 HLB(hydrophile-lipophile balance) & #H 2% Btk 4k . LI CORTECS Cyg (438 4H:(2.1 mmx100 mm, 1.6 pm)
SrEd, LAS mmol ZFREE . 0.1%H BRK(A)H 0.1%H IR- £ (B A i S A BEA BB BEVEIBE . B35 23 H LA HL 55
7 FJE (electrospray ionization, ESI"), &£ [z i Wil (multiple reaction monitoring, MRM), £&8 A k7
15 min N5ERE 32 R EARL-EMH 0 . 15 FhdsTRER AN 17 FhEEREZE2597E 1.0, 5.0 A 10.0 pg/kg WK1y
[EI RN 54.9%~122.5%, FHXTHRAER 22 (relative standard deviation, RSD)/NTF 18.7%(n=6), Jy ikt HBR N 0.4
pg/kg, EERA 1.0 pgrkg, 53 ZJrh POl . WERG . R, 35S M s TR AR 2 AR
KRRl M WO RS- AR IR BT MR, A

Simultaneous determination of 15 Kinds of quinolone residues and17 Kinds of
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ABSTRACT: Objective To establish a method for the simultaneous determination of 15 kinds of quinolone
residues and 17 kinds of sulfonamide residues in honey by liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Methods The honey samples were diluted by phosphate buffer solution (PH=8) followed by a
further cleanup procedure with Oasis (HLB) SPE column, and were eluted by gradient of 5 mmol ammonium acetate,
0.1% formic acid (A) and 0.1% formic acid-acetonitrile (B) as the mobile phase, separated by CORTECS C3 column
(2.1 mmx100 mm, 1.6 pm). Mass spectrometry (MS) was used as ion source (ESI") and multi-response monitoring
(MRM). Results The separation of 32 target compounds were completed in 15 min. The recoveries of 15 kinds of

quinolone residues and 17 kinds of sulfonamide residues at the levels of 1.0, 5.0 and 10.0 pg/kg were 54.9%~122.5%
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and the relative standard deviations (RSDs) were less than 18.7% (rn=6). The limit of detection was 0.4 pg/kg, and the

limit of quantification was 1.0 pug/kg. Conclusion The established method is rapid, accurate and sensitive, which is

suitable for the determination of quinolone and sulfonamide residues in honey.
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b 2 X N AR 3 O TE I fE T, R R AUA X B A R
(i 2 13

AR SCHENE T — P L T WA €33 - £ B JBT 95 1 (liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS)
F18) e 2 v S TR 2K R 2K 32 D 24 B B Y IR AS: DU £
5o BT 18 I B REL 2 PR TR (pH=8)$2 1, 1 HLB [
M # X # (hydrophilic-lipophilic balance solid-phase
extraction column, HLB-SPE)4Hk,, FMrikiE &, %70
WOMERR . LR I T v A TR S O S 2 W
R ioEioalll 8

2 MRS

2.1 {5

Waters H-Class/Waters TQD # = 50 AH (475 - Ff 16 g
W BT RS I A (36 [, Waters A F]).

32 FARMEYI T GELE DI A% E Dr. Ehrenstorfer
ovHE] W S (tnkal, fEE, Merck AR, HER. &
TR4Z(LC/MS 2%, [ Sigma 27H]); HLB [ AHZE B
Oasis HLB 6 cc/200 mg(ZE[E Waters 24 wl); HALHIH
SATat,

22 REHE
221 BRG]

FRUERE A PITCH]: 2 IERFRE 10 mg(FH 2 0.1
mg)32 B U FIRS 1 S 25 M hm BT AN TR 10 mL ¢
i, AW EERIFEAE 2208, MRREES 1.0
mg/mL FRIERE K

VB A o o 5 YR P TRl YR L DA o 4 £ 5 VRO
U100 pL B FF— 10 mL 2 5thirf, AR e 5 205,

BRI R 10 pg/mL AARETR GV .

AT 10%0 2156 /K 7 R S 24 W TR & b v
a3

5 mmol ZFR%EE-0.1%H BR/K IS W PRI 0.385 g £ R4k
F 1L FEif, IAEEKER, FA 1.0 mL F &,
FKEREZE .

0.1%H R Z I B 1.0 mL FER T 1000 mL &=,
IR R

BEIRER 2 vl MR : PRI 13.8 g IR — S N4 al) T
950 mL /K, A 0.1 moL/L S48 b4Myami i pH 13
8.0(0.2), MI/K#MFEZE 1L,
222 HmETAE

()il A R

FREL 5.0 g BIREEE T 50 mL B0, A
20 mL BERRERZZ mhiA W (pH=8), 1R2], A HEH 15 min )5,
[ERET AN

Q)i FEMFAL

HLB [E A ZEBUNE SR 5 mL FEE . S mL K.
5 mL BEBREhZE OGRSt . B (D) IRBURER 2 G
AL HLB BEIAHZEBCME b, SRR, I 20 mL Kkt
TR, B 6 mL HEEEME, JEE S 1~2 mL/min, 12
VeI, 7250 CFARZEET. 2.0 mL ZJF-7K(1:9,
VI WRER . WAJE, Wt 022 pm B, fit
LC-MS/MS %€ .
223 RAE LALLM

(D)W 3 251

Waters CORTECS Cjg fi4:(2.1 mmx100 mm, 1.6
um), JEAH: 5 mmol LM% . 0.1%H FRIK(A)-0.1%H R 2
JIEB), Fi# 0.3 mL/min, HEFEARL: 5 uL, FEE: 40 C.
A RS RS R B R P . 0~1 min, 5%B; 2~10 min,
5%B~45%B; 10.1~10.5 min, 45%B~90%B; 10.5~12.5 min,
90%B; 12.51~12.6 min, 5%B; 12.6~15 min, 5%B.

Q)i 41

FH, % 2% 2 T~V (electrospray ionization, ESI), 1E & T/
ESHFHE, K Jy =8k 22 5 b i I (multiple reaction
monitoring, MRM)., 4145 B [ (capillary): 0.5 kV; i
SRS 550 C; BEvE SIS 700 L/he BT IR
150 °C; #EfL i E: 50 L/he
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Table 1 MS parameters of 32 kinds of forbidden components
o e 8 1 ] BT FEF filf {8 e 4t HEFL L

(min) (mlz) (mlz) (V) V)
et 1 (enoxacin) C15H,,FN,0; 4.82 321.1 303.1,234.1 16,21 40
R ¥ B (fleroxacin) C,7H 5F3N;0;5 4.96 370.2 326.1,269.1 18,26 45
SR TD B (oflaxacin) C15H20FN;0, 5.03 362.1 318.1,261.1 18,26 40
PP B (norfloxacin) C16H1sFN;04 4.99 320.1 276.2,233.2 15,22 45
9D 2 (pefloxacin) C17H20FN;0; 5.12 334.1 290.2,233.1 16,23 40
NP A (ciprofloxacin) C7H sFN;0; 5.17 332.1 288.2,245.1 16,22 40
R B 5z (enrofolxacin) C19H»,FN;04 5.62 360.1 316.2,342.2 18,21 40
Vb i 5 (sarafloxacin) CyoH,7F2N;04 6.11 386.1 342.2,299.2 16,25 45
XU VD & (difloxacin) Ca1HoF2N;0;5 6.20 400.1 356.1,299.1 18,28 50
PGP0 2 (moxifloxacin) C21HFN;0,4 6.71 402.1 358.1,110.1 18,25 50
V% vb B (cinoxacin) C1oH oN,O5 6.54 263.1 245.1,189.1 15,27 30
15U B2 (danofloxacin) C1oH20FN;0; 5.45 358.1 340.2,283.2 20,22 45
] MfY) £ (sparfloxacin) C19H1,F2N40;5 6.26 393.2 349.2,292.2 18,24 50
% 370 & (lomefloxacin) C7H19F2N;0;5 5.40 352.1 308.2,265.2 16,22 45
MR (oxolinic acid) C3H;NOs 7.20 262.1 244.1,216.1 16,26 35
T R Tt 75 (sul facetamide) CsH oN,SO; 2.13 215 156,108 10,20 25
Tidk i F1 1€ — Ik (sulfamethizole) CoHN,0,S; 5.06 271 156,108 12,22 30
Tk i — F S5 K (sulfisoxazole) CH15N;058 6.80 268.05 156,113 12,16 30
[ 5 WA W% (sulfachloropyridazine) C1oHoCIN4O,S 5.91 285 156,108 13,22 35
Tk iz 1% 1 (sul fadiazine) C1oH 0N,0,S 2.87 251 156,108 15,22 35
it fiie FF 3 18k (sulfamethoxazole) CioHN;058 6.32 254 156,147.1 15,15 30
itk JHig BE M (sulfathiazole) CoHoN;0,8, 3.67 256 156,108 15,20 30
T i e P 40185 B (sulfameterr) CH12N,O58 5.04 281.05 156,215 15,16 35
ik Jéig A L% I (sulfamerazine) CH;N,0,8 4.19 265 156,172 15,16 35
Tk JHie 415 — H 480 M5 B (sulfadoxin) C1oH1:N,0,8 6.43 311 156,108 16,25 40
itk e ML IE (sulfapyridine) CiiH;1N;0,8 3.92 250 156,184.1 16,16 35
it iz 151 ! 420 M IE (sulfamonomethoxine) C1H2N,058 5.23 281 156,215 16,16 35
fiff iz FF? 420 Wk 1 (sulfamethoxypyridazine) C11H2N,058 5.80 281.1 156,215 16,15 35
Tk iz — F 5 5 (sulfamethazine) CoH1:N,0,8 5.09 279.1 156,186 18,16 35
T e A ik 4k (sulfaphenazole) CisH14N,O,S 7.88 315.1 156,160.1 20,20 45
itk iz (] — FF 48 % BE (sulfadimethoxine) C1,H14N,0,8 7.77 311.1 156,218 18,18 45
fiff /1 1 MK (sulfachinoxalin) C14H,N,0,8 7.86 301.1 156,108 15,22 40
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3.2 ZMSEESKER LrEr R . M RBE 2, LI B AR, AR

A 32 e o RV 2 25 0 0 o gk e TRV BOPURVR BEAE 0 BB A, 22 b R R 2R 5 25
A 1.0, 2.0, 5.0, 10.0, 50.0. 100.0 pg/L Hyyri  PERIENRAMRAL > 0.995. fE AT 1.0 pe/L
PEAFAR I, & KWK RN 0.4 pe/ke, E IR Tk file 288 0 s 3 T 288 TR 5 s R R A RT3 DL BT 1
N 1.0pg/kg, LPEVEHIN 1~100pg/L, X NLAL & 4
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Fig. 1 Chromatograms of mixed standard working solution of sulfonamides and quinolones
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Fig. 1 Chromatograms of mixed standard working solution of sulfonamides and quinolones
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Table 2 Calibration curves and correlation coefficients of all - -
kinds of drug &=z Ay AHIE R B
ey Ltk e HHKFR AL i Jig R S g Y=1364.8308X+226.4277 0.999
ﬁ{ ”»‘(//I\E Y=118.4013X-27.8979 0.999 ﬁﬁﬂféﬁ:ﬁiuﬁf% Y=4330.7666X+1587.6866 0.999
Dy Y=666.6873.X--369.1804 0.997 it g bk ¥=949.5164X+106.2885 0.999
Lk g = R e .
SRR Y=1096.7085.X+184.6246 0.998 i g 1) F A Y=4690.1198X+684.0634 0.999
177 V3 -3 —
ey Y=164.6271X-22.2046 . NG FF S R Y=1897.7495X+92.6588 0.999
i flie — g =1428. . )
BV Y-829 948 1X-129.7545 0.999 i fiie — Y g g Y=1428.6251X+150.0740 0.999
i e =761. . )
P Y-111.4724X-7 3611 0.997 it i < ks Y=761.6859X+448.2776 0.998
e it g 1) — B 4 g I Y=2368.7141X+533.2240 0.999
BT A Y=1024.4565X-119.7123 0.999
it frlg s SR AR ¥=826.6982.X+88.8601 0.999
Yoz R Ud Y=46.2729X-0.9026 0.996
MR B Y=1425.7163X+131.2712 0.999 3.3 MRS HEZRE
TEPGYL A Y=2065.8302X+556.9245 0.999 YIS A AR SCRTI 32 F2 i )1 e B A8 S R T 3 A
iy 0y Y=4320.1775X+888.1954 0.999 WA bR TGRS . B 29 bR e LR 3. B4
Ve BE (it TN 6/\\//*‘ £ 3% \/i}
e Y=626.3795.64126.5590 0.997 S R 56 A TR, AR LAY R AR RS- A4,
FEIR R 3.
Gl Y=757.6274X+180.2884 0.998 e
3.4 SERREESABINE
eSS Y=615.3109X-0.9526 0.996 . T,
FATEXT 35 fLRMEEEAE B UET TR, A K FH
MR Y=8.4086X+8.2526 0.995 PERE L
itk e ity Y=3393.5681.X+1294.5196 0.997 .
4 %
itk i FF 1 — e Y=639.6173X+33.7844 0.999
A7 7 Fah B A S Hg AR A
T A Y=1184.6753X+14.3326 0.999 . ‘z,w{hj:%l? ﬁ'ﬁ”&@*‘ﬂéla B mé%ﬁﬁﬁ%ﬁ”{{ﬁ
T ) A e T R s RS | R 32 R WA R k. W
i i S = N N . .
Tk e Rk Y=825.4506X+103.1328 0.999 BRI . B 32 FUZGH07E 1.0.0~100.0 ng/L B 503 BE T
T e s e Y=1655.5748X+281.8412  0.999 RN A7, A RE R T 0.995; kiRl 0.4
N sy B > s N
ik g F S e Y=1067.3624X+520.8892 0.997 pg/kg, TTEMEERA 1.0 ng/kgo JndRAKFAE 1.0~10.0
— pg/kg TP, e 5 4 ERRTE 54.9%~122.5%
it [z 19E Y=1514.0261X+133.7120 0.999 N o et e o
ZIa], AXFRMEIR 22 /N T 18.7% Z s . ERf . R
R e o P A ¥=6972.8765X+1128.3406  0.999 B, I W v s R RV RS e 2 M o 5

®3  PAMEIEE R A ER AN iR 2 201 Y T 24 (Bl R R AR I AR IR E (1=6)

Table 3 Average recoveries and relative standard deviations of quinolones and sulfonamides in negative honey samples (#=6)

o 1.0(ng/kg) 5.0(ug/ke) 10.0(ng/kg)
[T 2 (%) RSD(%) IR (%) RSD(%) [T 2 (%) RSD(%)
i B 96.2 10.3 68.2 14.5 79.9 6.9
(200 58.4 8.7 70.4 6.4 85.5 3.2
SR A 67.4 5.5 70.1 9.7 82.8 10.8
7 R 75.8 8.8 71.5 9.7 79.9 13.5
R R 73.0 15.7 70.8 6.9 80.9 9.6
HHV A 78.8 10.5 65.2 5.3 79.3 7.8
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e 1.0(png/kg) 5.0(ng/kg) 10.0(pg/kg)
[ (%) RSD(%) [T R (%) RSD(%) [T (%) RSD(%)
Bk R 79.9 5.5 70.6 5.1 82.6 9.9
Wb A 73.9 16.6 67.9 14.8 88.1 10.8
XU A 923 8.1 73.2 13.5 84.6 2.8
B AL 101.4 5.5 80.3 8.1 88 6.9
[z U 77.0 7.3 71.2 9.8 78.0 52
FHAET B 82.9 9.2 80.6 11.5 91.6 6.7
HIAYD A 97.0 7.9 79.9 18.7 84.8 5.8
KRV 88.0 4.8 73.7 9.3 83.6 6.5
IR 62.3 15.4 94.4 6.9 98.2 7.5
Tk P T P 119.5 35 79.8 5.4 88.0 6.1
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