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Studies on multiresidue detem ination of 28 antbiotics in honey by
solid— phase extraction and high— perfoom ance liquid chram atography-
tandem mass spectram etrf;

U0 Zhi- hui, GAO Li- qn, TANG Su- fang

(T ianjin Instiute of D rug Contro) T ian jin 30007Q China)

Abstract Objective Ithas been devebped an high— perdfomance Iiqui chram atography — tanden m ass spectran—
etiy(LC - MS/MS) method for the smultaneous detem nation of wenty— eight antibiotics resilues in honey

M ethod A sold- phase extractbn was enp byed n the preparation pocedure The restlues of antibioticsw ere an-
alyzed by reversed— phase hgh perfomance liquid chmom atography (RP- HPLC) coupled w ith electiospray tandem
mass spectran etry. M u ltiple reaction mon itoring(MRM ) mode w as em ployed for the quantitative determ nation. The
chram atograph ic separaton was performed on an Agilent ZORBAX E clpse Pluis Cis cobmn ( 150 mm X 2. 1 mm,

3.5Um).Results The lm its of detect{ LOD) about lincanycen hydrochloride clndamycin hydroch bride, fkroxa
cin sulfamethoxazle sulladmiding sulfaguandne sulfachloropyrdazing sulfan ehoxamle c¢profloxacin nox
foxacn kmefbxacn enoxacin balofbxacn sparfloxacin pefbxacn ofbxacin, metroniazole tniazole 4-

chatetracycline hydroch bride, oxytetracycline hydroch brile roxithranycinwas 0. 2 Bg* kg l, the I its of quant+
fication (LOQ)was 0. 5Hg* kg ' the lnear ranges were between 1.25and 200 ng® mL ™', andR’> 0.99. The
Iin its of detect( LOD) about sulfanilan de¢ benzybenicilinsod um, phenoxym ehyl penicilln potassum, tetracy-
cline hydroch bride, doxycyclne hydate ch brietracycline hydrochloride 4- cha chlortetracycline hydrochloride w as
0.5Hg* kg " he linits of quantification ( LOQ)was 1.0 Hg* kg_l, he Inear ranges were obtained betw een
1. 25 and 200 ng* ml. " andR*> 0. 99. The average sp k ng recoveries of 28 antb pticsw ere ranged fran 70% to
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110%, with relatve standard deviations beween 1. % and 10. 0% .

Intra— day and nter- day variations of the

method were allw ithin the acceptable ranges. Conclusion Themethod is rapid sensitive accuratg sinple and suit

able for the dentification and quantificatbn of hese antibiotics residues n honey.

Key words liquid chranatography mass spectranetry solid— phase extraction antb btics restlues honey
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Fig 1  The total on chranabgraphy of 28 antb btics dugs
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Tab1 M S param eters for the detection of 28 antibiotics
(antobitie) (retention tin efn i) (transitims fr quantiation)  ( transitims fr confim ation) (DPNV) (CE/V)
(sulfiguanidine) 2268 214 9/156. 0 214.9/108.0 110 10
( sulfanilam ide) 2 631 173 0/156. 0 173.0/93. 1 100 3
(m eton azole) 4925 172 0/128. 1 172.0/82. 1 110 10
( su fam ethoxazo ko) 6981 250 9/156. 0 250.9/108. 2 130 10
(tinidaz k) 11673 248 1/128. 1 248.1/121.2 100 20
(lincanyein hydrochboride) 11.987 406 9/126. 1 406. 9/359. 2 130 30
( sulfadin idine) 13 620 278 9/186. 0 278.9/124. 1 140 10
4 (4- Chdl etracyc lne H ydrochbride) 13 663 444 8/409. 8 444.8/153.9 130 15
( flerox acin) 16 143 369.9/325.9 369.9/268.9 140 15
(oxytetracycline hydrochboride) 16 200 460 8/425.9 460. 8 /380. 8 140 10
( enoxac in) 16 731 3209/231.9 320.9/302. 9 120 30
(tetracy cline hydrochloride) 16 858 444 8/409. 8 444.8/153.9 140 15
( ofloxacin) 17.022 361.9/317.9 361.9/260. 9 100 10
( peflxacin) 17.268 3339/316.0 333.9/70.2 140 15
( norfloxac in) 17.357 319.9/301. 9 319.9/281.9 140 15
( ciprofloxacin) 17.978 331.9/313.9 331.9/230.9 100 15
( sulfachloropyridazine) 18322 284.8/156.0 284. 8/108. 2 130 10
(lan efboxacin) 18 725 351.9/333.9 351.9/265.0 110 15
( sulfm e thoxam k) 19 449 254.0/156. 0 254.0/108. 1 130 10
4- (4~ ChaChbrietracycline H ydroch bride) 19 654 478 7/443.7 478.7/461. 8 140 15
( benzylpenicilin sodium) 20024 334.9/288.9 334.9/160.0 120 25
Sparfloxacin( ) 21153 392 9/348.9 392.9/291.9 100 20
( chlortetracy cline hydrochlorile) 21.498 478 7/443.7 478.7/153.9 140 15
( babflxaci) 22220 389.9/371.9 389.9/358.9 110 15
(doxy y cline hy clae) 23127 444 8/427.8 4. 8/320. 9 140 15
(clindanycin hydroloride) 23 427 4299/126. 1 429.9/377. 1 130 30
V  (phenoxym ethypenicili potassim ) 26725 350 8/160.0 350. 8/114. 1 110 4
( rox ithram ycin) 26 828 837.6/679. 5 837.6/558. 4 120 20
2.6 2.7
28 ,
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B
,
( - = 1119, v/v) 2.8
(Hge L) :
, 28
5% ; s 2 28
o )
, - =
12 19(v/v) ,
6 mL



— 1200 — Chin J Pham Anal2009, 29(7)
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Tab 2 L inear equations correhtion coefficients and spked recoveries for the detection of 28 antbip tics

(n thiotics) ( linear equatian) R2  (spked kvelof  (spiked kvelof (spiked level of
Thge kg 1) 4ug kg 1) 20 Bge kg 1)
(‘su lhguanid hie) Y= 256 93V - 321.47 09998 124.8 102.6 9%. 4
( su Fanilm ide) Y= 63. 856V + 392.99 09923 106. 7 82.7 114.9
(metronidazm k) Y=1050 5 - 349.7 09992 118.6 109. 2 101. 4
( sulfmehoxam k) Y= 1898. 4Y + 1699 4 09999 123.8 102.3 9.6
( tin dlazole) Y=566.75¢ - 120. | 09999 122.3 103.0 103.3
(lincanych hydrodh boride) Y= 18054 + 14657 09992 77.9 . 1 102.7
(‘su Kl inid ine) Y= 5480. 8¥ - 7533 7 09998 63.7 88. 4 100. 5
4- (4 ChaT etracyclne hydroch bride) Y= 1101. I¥ + 2463 6 09973 69.6 83.3 106.3
( fleroxac i) Y= 4284. I¥ - 430 9 1. 000 103. 4 2.5 103. 8
(oxytetracyclne hydroch loride) Y= 1655. 8¢ + 391. 94 09939 55.4 76. 2 104. 4
(enaxacin) Y= 1566. 47 - 2006 1 0998 121. 6 9. 2 103. 4
( tetracyeline hydrochboride) Y=1169. ¥ + 1763 09950 55.5 68.9 93.4
(0 flacacin) Y= 2701 5 - 1176 8 09979 9.0 0.5 9.2
( pefloxacin) Y= 5283 4Y + 22006 09994 119.8 98.4 9%. 8
( norflacacin) Y= 3429 8( - 10019 09995 113.2 87.2 .2
(ciprofloxacin) Y= 4185.2¥ - 5859 6 09991 122.3 86.9 105.0
(‘su Fachloropyridaz he) Y= 1027. 9V + 1349 2 09998 120. 6 116.2 106.7
(Jmeflxacin) Y=1724 I - 16950 09931 116.9 114.0 %. 3
(su Fan ehoxamle) Y= 1011. 5¥ - 279. 46 09998 120.0 117.6 107. 5
4- (4~ CheChlortetracy cline Hydrochloride) Y= 27. 493V - 216. 57 09816 128.7 95.2 .0
( benzylpenicilin Sodium ) Y= 711 51X - 3066 2 09996 69. 1 7.4 104.6
( sparfloxac in) Y= 2192. 2¥ - 697.76 0991 137.9 .7 101. 4
( ch ortetracycline hydrochbride) Y= 85. 127 - 223.27 09822 131.2 100. 4 79.2
( bak floxac in) Y= 1548. 2¥ - 2098 4 09992 110. 1 9%. 1 97.2
(doxyeyeline hyc hte) Y= 630 857 + 1486 3 09979 114.3 82.0 116. 1
( clindanycin hydrochboride) Y= 8391 6V — 93. 492 09999 109. 2 95.7 100. 8
V  ( phenacymehy penicilin P otassium ) Y=116. 6V + 1 4984 09915 74.9 7.0 79.9
(roxihranycin) Y= 4340. I¥ - 1380 1 09988 60.3 79.3 98.0
3 )
28

28
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