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Determination of erythromycin A and its metabolites in royal jelly by high
performance liquid chromatography-tandem mass spectrometry

ZHANG Xiao-Yan*, ZHU Wen-Jun, LIU Yan, CHEN Lei, YIN Yao, HUANG Juan, CHEN Hui-Lan,
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Inspection and Quarantine Bureau, Nanjing 210001, China)

ABSTRACT: Objective To established a method for determination of erythromycin A, erythromycin A enol
ether, anhydroerythromycin A and N-demethyl erythromycin A by high performance liquid chromatogra-
phy-tandem mass spectrometry. Methods The sample was extracted with pH 6.0 phosphate buffer and
cleaned-up by HLB column and then analyzed by LC-MS with electrospray positive ionization. Separations
were performed on an Agilent Polaris Cig column (100 mm>=<2.0 mm, 5 pum). The mobile phase was methanol-
0.1% formic acid. Results Under the optimal conditions, the calibration curves were linear in the ranges of
2.0~100.0 pg/L with the correlation coefficients more than 0.99 while the limit of detection and limit of
quantitation were 0.5 and 5.0 pg/kg, respectively. The internal standard was used for quantitative analysis. The
recoveries ranged from 70.0 % to 118.1 % with RSDs less than 10%. Conclusion The method with higher

recoveries and better precision could meet the needs of practical analysis.
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Table 1 Parent ions, daughter ions and collision energies of six compounds

Compounds Parent ions Daughter ions Collision energy
158.0* 32
A 734.3
576.0 17
144.1* 26
N- A 720.5
562.5 18
158.1% 29
A 716.5 522.4 19
558.4 14
158.1* 29
A 716.5 522.4 19
558.4 14
158.1* 29
A 716.5 522.4 19
558.4 14
161.9* 32
C,D3- A 738.6
580.4 17

*quantitation ions
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Table 2 The effect of matrix and pretreatment on compounds

(x10* Peak areas(x10%)

A A A N- A
(20.0 pg/kg) 472 50.3 122 26.3
Sp-jelly1(20.0 pg/kg) 62.6 77.0 30.7 31.4
Sp-jelly2(20.0 pg/kg) 183 213 16.5 8.1
, Sp-jellyl R A
) A , N-
; Sp-jelly2 A A A,
A N- A 3
Sp-jellyl ~ 29% 28% 54% 26%, 35 ST EREM
351 &M AR. XA BHERFE SR
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C,D3- A A N-
A A 3 , (Y) ,
A (X, ng/L) ,
’ 37 4 b
A A ’ 0.99
[9]
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0.5 pg/kg;
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33 HEIRDPAER AMBEN 352 FEFER
A , 3 (5.0 10.0 20.0
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Fig. 2 Content Variation of erythromycin A in royal jelly
during reservation
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Fig. 3 (a) Chromatography of standard solution; (b) Chromatography of negative samples; (c) Chromatography of positive sam-
ples

1 Anhydroerythromycin A, 2 Pseudoerythromycin, 3 Erythromycin A enol ether, 4 N-Demethylerythromycin A, 5 Erythromycin A,
6 °C,D3- Erythromycin A

®3 LMAEMBEXRY

Table 3 Linear equation and related coefficient

compound Linear equation related coefficient
A Y=3.59257X+0.222592 0.9997
A Y=3.43758X-0.53667 0.9979
A Y=0.026205X+0.00664536 0.9981
N- A Y=2.12829X+0.31783 0.9997

F4 EREMBEELE
Table 4 Data for recovery and precision

RSD (%, n=6)

Compounds Added levels (ng/kg) Measured values (png/kg, n=6) Recovery (%, n=6)
5 4.34 86.8 6.6
A 10 8.85 88.5 8.3
20 17.79 89.0 4.2
5 5.07 101.5 9.8
A 10 10.80 108.0 8.4
20 23.62 118.1 8.5
5 5.21 104.2 6.8
A 10 10.89 108.9 6.6
20 22.95 114.8 3.7
5 3.58 71.6 5.3
N- A 10 7.31 73.1 8.5

20 14.00 70.0 23
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