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Determination of Erythromycin A and Its Metabolites in Honey by High
Performance Liquid Chromatography — Tandem Mass Spectrometry

ZHANG Xiao-yan'*, ZHENG Ding-zhao®, YUAN Fang', LIU Yan', HUANG Juan', XU Wei',
YANG Wen-quan', DING Tao', CHEN Lei', WU Bin'
(1. National Honey Reference Laboratory, Animal, Plant and Food Inspection Center( APFIC) of Jiangsu Entry — Exit Inspection
and Quarantine Bureau, Nanjing 210001, China; 2. Fujian Industry and Trading School, Fuzhou 350002, China)

Abstract; A high performance liquid chromatography — tandem mass spectrometric method for the de-
termination of erythromycin A and its metabolites including erythromycin A enolether and anhydro-
erythromycin A was developed. The sample was extracted with pH 7. 0 phosphate buffer and cleaned-
up with HLB column. The detection of target compounds was performed by LC — MS with electrospray
positive ionization under the multiple reaction monitoring( MRM) mode. The internal standard meth-
od was used for quantitative analysis. Under the optimal conditions, the calibration curves were line-
ar in the range of 2. 0 —100. 0 pg/L with correlation coefficients more than 0. 996. The limits of de-
tection and the limits of quantitation were 0. 5 pg/kg and 2. 0 pwg/kg, respectively. The recoveries of
three compounds at fortified levels of 2. 0, 5.0 and 10. 0 png/kg ranged from 70. 5% to 109. 2% with
RSDs less than 10% . The method, with higher recoveries and good precision, was suitable for the
determination of erythromycin A and its metabolites in honey.

Key words: honey; erythromycin; metabolite; high performance liquid chromatography — tandem
mass spectrometry ( HPLC — MS/MS)
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Bt LB RN 7T HEAEED Y B G SIS DR B 6 - BB FORET " &,
WAREN - BRI R GE R, BITIRENR, ERARNABERBHEEFED Y, HETF
BEEFRY, IBRERUEAFTARE., ZRBRAER A KRR KIER A, XERLE
BEPMAARABREAG-EEHERMYEERE", BHTCAE XM LR TFREFLER
REHIBTR, WA E R WAR AR, FrURA R ER LEEFIBERRUEY
R TiE, AXMATEEFABERARCHE, FRELTERETIERSHEIERNBVLER A K
REBEABUK AR A FBAREE - SRERFUER T %,

1 XWHS

1.1 UB5RF

Thermo Finnigan Surveyor ¥ AH 21 R4t 1 TSQ Vantage = BEVUARAT B, HoH HBBEE & FH (E-
lectron Spray Ionization, ESI); ¥RJE/R & 2% ( MEERIKENEE) ) ; N-EVAP™111 B (FE Organo-
mation Associates A H]) ; FB2E/K2S (Millipore AF]) ,

AHE A% , USP), LHH A MR, BAKLBE A MLHEE A -1C, D3 bRAkd (MEHE
95% LA I, WJH Toronto Research Chemicals AH]), FFEHMHABK 0.5 ¢/L KIirHEM &R, BEH
RO, 5 mg/L KBS HE TR, frE TAEMIZRIZM 1.0, 2.5, 5.0, 10.0, 25.0, 50.0 png/L K1
BETR AT, MR 0.5 mg/LABEE A-1C, D3 MAZFET/ERRT, MHEKRER 50.0
pg/L, BERE M, HEIIAHITL, BB, FRYAEAEM, 0.2 m/L BRE —HEMMH. KK
22.8 g K,HPO, - 3H,0, FJ 300 mL/K¥%#%, FHMERIAZ pH 7.0, F/KERZ 500 mL,
1.2 HmarkhsE
1.2.1 HRIERSSE FRBUEEFEMRS5.00(£0.05)g T 50 mL EERFHEELEF, A 50 pL
1.0 mg/L LR A -"C, D3 AHRrAT 15 mL BERREEZ K, WRIEES 1 min, BEBTETF—TH B
BEOE D 5T HLB M (TRSEH 3 mL BRI 3 mL K403 ) 4k, R 3 mL K#k¥E, B S5 mL A
BEVEL, Ve T 45 CARBESKRT, FREH 1.0 mL BB — 7K (3 : 7)¥##, 33 0.45 um S8R, H0K
FAEE - BT SONE
1.2.2 S#%HF HPLC &44: Agilent Polaris C,g 8% 4E (100 mm x2.1 mm, 5 pm); FBIAH. FEE
(A) -0.1% FRWEW(B); BEEKEERF: 0~1 min;: 10% A, 1.1~2 min; 10% ~60% A, 2.1~7
min: 60% A, 7.1~8 min: 60%~90% A, 8.1~9 min: 90% A, 9.0~9.1 min; 90%~10% A, 9.1~
11 min; 10% A ; ¥#EN 0.25 mL/min; HENEE, BEREARA 25 uL,

MS/MS #f: KH ESI ¥, EBFHRBEN; A#HEX. 2 RNBEMERX (MRM); B HEE.
2500 V; #4< (Sheath Gas)36 arb, %8S (Auxiliary Gas)6 arb, HAMRIEEMERNE 1,

®1 3IMUGYENRNEET, THTHRHERER
Table 1 Parent ions, daughter ions and collision energy of

three compounds and internal standard

Compound Parent ion Product ions Collision energy(eV)
Erythromycin A 734.3 158.0*, 576.0 32, 17
Erythromycin A enolether 716.5 158.1*, 522.4, 558.4 29, 19, 14
Anhydroerythromycin A 716.5 158.1*, 522.4, 558.4 29, 19, 14
Erythromycin A - *C, D3 738.6 161.9, 580.4 32, 17

* quantitation ion

2 ZR5WE

2.1 BEPIERZANBREN

BEAFRYE, MOBREREAGTARE, ERERERTHRM 0 pg/ky HTBE A FRESR
W, BT - RESERE, TULHE A KR CEE LR E & 43T, BREIEETA
R R NEEHIBEANSE(LELD), SRR, TET, BEHNLBE A BERKR, &9
BEFROER A FRE,
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2.2 HBEPFIEERANKREY oF

RIELHE A MR, EREAHET, 28% Lol
AC6 BIEES o RMBIBRERACEAW, HE L |
B8 FHAME—STFK, BHRS, 9-Biks,
0L, MABE A BB, RIE C12 LHBEE g I i
—'?CS\ C9 XX%IIHE&, ﬁ?mﬂ;%, ét‘:ﬁi6, 9'B§E7J( | 3 4] 9 15 ,?.? 45 66 82 107 138

1/ 1|;|}-

9, 12-B4EM, HIBKABR A S, BEK pH N ] .
53,9, ERMIE, ARUABROBERER 1| T BIRREER A SR
BT NTE R ZEE R FELER A KRN EM® during conservation at room temperature
YO BEARERNBEKOEE A, B2 M
WP O S B PR R R R B
2.3 IREUERYIERE

HTAEER A ERELXGTARE, EFHEERFBEESMFTRE, FEIES pH 5.0~10.0 KRR
BEMK, HETAR pHEEHBBRMNIER A KERBONRIGRE, FRUR?2 firn, KRR
B pH E N 5.0 B, 4B R A RBKAEE A EAXLE, pHEKXTS. 0 B, B/KLEE A KEK
REMK, B%IEHE pH 7. 0 IBERR 2R 22 M AE A B A 3R U,

A

| m/z 716.5/158.1 m/z 734.3/158.0 4 m/z 738.6/161.9
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3 |
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B m/z716.5/158.1 5 m/z 734.3/158.0 ” m/z 738.6/161.9
100 707 100- .alu 00 .11
I
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20 v M L 20 | 20- A
B S D S e T — T T T 1
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B2 FHEEE R (A) KBS E R (B) KEEE
Fig.2 Chromatograms of positive honey( A ) and negative honey(B)
1. eyrthromycin A enolether; 2. anhydroevthromycin A; 3. erythromycin A; 4. erythromycin A -*C, D,

K2 ZMWE pH EXT X [EIECR 1 #m
Table 2 Recoveries of the compounds extracted by buffers with different pH values

pH value
Compound
5.0 6.0 7.0 8.0 9.0 10.0
Erythromycin A <10 46.8 54.5 47.2 41.7 42.8
Erythromycin A enolether 92.5 70.0 67.4 41.1 34.6 35.2
Anhydroerythromycin A 11.2 53.6 55.7 22.5 23.6 27.1

2.4 MAEEILLE

LC - MS iR fF RN, RN SE WA & RIOERED, ATRIFN T IRBERL RN L
BEFA ABR ARERNBKAEE A3 HALEDNEMEW, CHEHBEFRNABERA 48
EABEBABKLAER AGRINAKFEEN 5.0 pg/kg) BB “1.2.17 BB (Sp —honeyl ), FIHT
ERE “1.2.17 BPBEEBT RIS P I FERER LR 3 M1b &% (Sp —honey2) , LLEAE M FE
SR E RN, &REBIR, Sp - honeyl [ H Fr4ue 1 3 0 bR HEVE TR 40% ~50% , RHAERT
AEEFEH B YIF E IR Sp — honey2 (¥ H Fr ) TR 5 bR vE v BRI, 3R O HEBR AT AL 3 1) B 2R
G, BEETN I MY IPNEERTAHEEN, EISINFMEARIEE A-"C, D3, WJLUKRIE
RO ERRIT R, MR R B
2.5 SM3EE, MHREREE TR

BCHIPURIRELE 2.0~ 100. 0 pg/L K RFUSFHER R, LAY 5 A PR AR L () A%
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b, FRUYRKTEEKRE (v, we/L) ABEBRHITEMEREIR, SLEVREETERMEXRHENKRI, 4
RER, 3MUEVEXTERNEERRREF, HRRPIIKT 0.99%,

R ERR (S/N=3), FEHTERRHEIRAY 0.5 wg/ke; 760G PRI Y
PR, R HATIE, e iEe® FR(S/N=10)% 2.0 pg/kg.

FEFH R PR 3 ANKF(2.0, 5.0, 10.0 pg/kg) IO BR A, IBR A BERBRARKIEER
A, BAKFME AT, R “1.2.17 kb, #TERERETR, SENK3, R34, 3/
WED R FIIEEE A 70. 5% ~109.2% , HIXIFRAEMZER 1. 7% ~9. 8% , 77 25 (¥ BE F0KS % BE 391X
F R B T TR,

R3 3IMUBYINEHTE, XA, ERRSHEEE(n=6)

Table 3 Regression equations, correlation coefficients of three compounds and the results of recovery and precision tests(n =6)

. . Added Found Recovery RSD
Analyte Regression equation I _ o _
w/(pg-kg ')  w/(pg-kg™') R/% s./%
Erythromycin A y=0.09566 +1.969x 0.9996 2.0, 5.0, 10.0 1.84, 4.82, 9.44 92.0, 96.4, 94.4 1.7, 7.8, 2.7

Erythromycin A enolether y=0.039 11 +0.3120s5 0.9968 2.0, 5.0, 10.0 1.47, 4.76, 10.44 73.5, 95.2, 104.4 6.2, 9.7, 4.3
Anhydroerythromycin A y= -0.170 5 +1.564x 0.998 8 2.0, 5.0, 10.0 1.41, 3.77, 10.92 70.5, 75.4, 109.2 3.8, 9.8, 8.2

2.6 FERERBINE
KRZFEST 150 MEERE TR, P 1 AMAFERAE 12.8 ng/ke AEE A, 4 MEARKH
LUHFERAGRER, HEENT.6~62.0 png/ke,

3 & i

EXMABRAOTBERFTHR, FBRLTEEFAERA, ABER A BERAGKLER A K
R R i — R TV, OTIRETAC B M R, EcR R e R E IR, 0 SERRAE & UK
GRERY, NWeBHEPaBRREN, ZERNENEAHED.
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