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Determination of Residual Erythromycin Antibiotic in
Fishery Products by Liquid Chromatography-electrospray
Ionization Mass Spectrometry

Mi-Ra Jo, Jong-Soo MoK, Doo-Seog LEE, Min-Jung Kim
and Poong Ho Kim*
Food Safety Research Division, National Fisheries Research and
Development Institute, Busan 619-705, Korea

A simple and sensitive method for erythromycin quantification by liquid chromatography electrospray mass
developed. Samples were extracted by liquid-liquid
extraction using 70% acetonitrile. Lipids were removed by acetonitrile saturated hexane. LC separation
was performed on a Shiseido UG C-18 column (150 mmx2.0 mm internal diameter.) with a gradient system
of 0.2% acetic acid-acetonitrile containing 0.2% acetic acid as a mobile phase at flow rate of 0.2 mL/min.
The mass spectrometer was operated in selected reaction monitoring with positive electro-spray interface.
Transitions were monitored a m/z 734577 and 734—158, with m/z 734—577 chosen for quantification.
Recovery of erythromycin from fish and shrimp fortified at the 10 ng/mL, 50 ng/mL and 100 ng/mL were
91.6-109.4%, 84.4-111.2% and 98.8 -109.6% with high precision, respectively. Limits of quantification and
limits of detection of erythromycin in both fish and shrimp were 10.0 ng/mL and 1.0 ng/mL, respectively.
This analysis method for erythromycin has been proposed for registration in the Korean Official Methods
of Food Analysis and has been utilized for fishery products analysis by the Korea Food and Drug Adminstration
and the National Fisheries Products Quality Inspection Service.

spectrometry (LC-MS/MS) in fishery products was
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HPLC 7]7|% Finnigan Surveyor (Thermo, USA)E Al-&-3}]
Cis column (Shiseido UG 120 V, 2 mm IDx150 mm)S A-&-3}
™ 0.2% acetic acid/water &3} 0.2% acetic acid/acetonitrile
B9g 80209 MR 7] ol 540z de] EEtirt 108
F 50:50°2 gradientA| 7] F ThA] 27 ©]B O R dlo] 208
ZF BAEHTE olw) column £X= 40CE F-A5FH o,
F4& 02 mL/minS & 34},

LC-MS/MS %31 © 2 Finnigan TSQ Quantum (Thermo,
USA)S AMg-3te] ESISF positive B2 © 2 nebulizationT}
collision gas= dA9} o220 F HA} @ o)legA|zloH
spray voltage, capillary <X, collision energy$} cone voltage:=
247} 4500V, 350°C, 22V @ 114 VE 7330} Erythromycin
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5772 A=8lal, fragment ion (m/z) 1582 sl T)
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10 g of homogenized sample

Extract with 100 mL of 70% acetonitrile
Add Hyflo-Super cel of 5¢g
Homogenize at 10,000 rpm for 2 min
Centrifuge at 5,000 rpm for 10 min

Aqueous layer

Add NaCl of 7g
Shake for 10 min

Acetonitrile layer

Add 100 mL of acetonitrile saturated n-hexane
Shake for 10 min

Acetonitrile layer

Add n-propanol of 10 mL

Concentrate to dryness at 40°C

Dissolve the residue (90% methanol 2 mL)
Add acetonitrile saturated n-hexane of 10 mL
Shake for 30 sec

Centrifuge at 5,000 rpom for 5 min

Aqueous layer

Filter through 0.2 zum membrane filter

LC-MS/MS analysis

Fig. 1. Summary of clean-up procedure of erythromycin for
fishery products sample.

Table 1. Operation conditions of LC-MS/MS for erythromycin
HPLC Conditions

Shiseido Cs UG 120V,

Column 2.0 mm IDx150 mm
A: 0.2% Acetic acid/Water

Mobile phase B: 0.2% Acetic acid/Acetonitrile
Gradient elution”

Flow rate 0.2 mL/min

Oven temperature 40°C

Injection volume 10 uL

Run time 20 min

MS Conditions

lonization ESI, Positive

Net?t{llzatlon and Nz, Ar

collision gas

Spray voltage 4,500V

Capillary temp. 350°C

Collision Energy 22, 33V

Cone voltage 114V

Precursor lon (m/z) 735
Fragment lon (m/z) 577, 158 (confirmation ion)

YFor time of 0 min, 85% of 0.2% acetic acid (A) and 15%
of acetonitrile (containing 0.2% acetic acid, B) were used.
For time of 10 and 15 min, 50% A and 50% B were used.
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E T WH A8 acetonitrile-S- A}d‘lo}
A7) W&ol B AT M5 acetonitrile S 50%, 60%, 70%, 90%,
100%5 242} vpo] $53te 1 AU)85-8-S Hlwstgr).
3 A 50%N M= It 24.6%E VFEREIL 60%-80% 28
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Fig. 2. Positive product ion mass spectra of erythromycin.
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L 835842 mL &% Zglx==d &3l methanolol =] 100 xg/mL
2 70 L.
g & FTEE ZASIYE Y o] HFL NS acetonitrileE 5, 10, 20,
N 50, 100, 200 ng/mL. FE = z‘ﬂéﬂ%}cﬂ B3 2 AQA
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Fig. 3. Chromatograms for fish sample spiked at SRM: (A)
Total ion chromatogram (TIC), (B) SRM transition 734—577,
(C) SRM transition 734—158.

Al Y5k o] 202 3la1, 158 FRlSh= o]L o2 ALE
stk mekx] AZFEA719) SRM EA o)A precursor 0]
[M+H]" %, $4:8t8 £210]2-& AHEsta] QoM A4d
product °]2-& ZUEH -2 w erythromycin YA o
3t Z&F spectrum¥ SRM ZZvLE -8 Fig 2%} Fig. 3]
Hehg At

Fetgch 2 A3 HZE3H (LOD, Limit of Detection)< 1.0
ng/mL, A F3HA] (LOQ, Limit of Quantitation)™= 10 ng/mLZ
gEde] 2= (SN H]) Fo] Hojom, Y parts per
billion (ppb) M9 Fr|F EA Ao AN | 73S
& T AU

M9k dx| Algol] BFEEFS 242 10 ng/g, 50 ng/g, 100
ng/g =7t HEE FArlele 3egs B AT GAAEE
10 ng/g A1ETFoNAE HF 91.6%, 50 ng/g= H¥ 84.4%, 100
ng/ge B 98.8%0| N, AFAIFE 10 ng/g Al FT-0 A
BT 109.4%, 50 ng/lg= BT 111.2%, 100 ng/g= BF 109.6%



LC-MS/MSE ©]-8-3 o 7 & 337+ 2) 27 Erythromycin 348 A #4 19

2 Ueht 238 YRR A$Al RN o7t 2o 58
= E (Table 2).

Table 2. Recovery of erythromycin from fish and shrimp
Recovery (%), n=5

Fortified samples

Olive Flounder Shrimp

Mean 91.6 109.4

S.D. 9.7 6.5

onds ¢y 10.6 6.0
Accuracy (%) -8.4 9.4

Mean 84.4 111.2

S.D. 8.9 7.0

S0nglg ¢y 10.5 6.3
Accuracy (%) -15.6 11.2

Mean 98.8 109.6

S.D. 2.7 7.6

100nglg ¢y 27 6.9
Accuracy (%) -1.2 9.6

A A
B AT FYSPANY S A e L AoNEAY
o ApH) A9 98 a5 94 v (RP-2008-FS-010).
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