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Analysis and Monitoring of Residues of Aminoglycoside
Antibiotics in Livestock Products

YoungWoon Kang, HyunJin Joo', YangSun Kim?, YuJin Cho?, HeeYun Kim’, GwangHo Lee, and Meehye Kim*
Food Contaminants Division, Food Safety Evaluation Department, NIFDS
'Hazardous Substances Analysis Division, Gyeongin Regional KFDA
*Imported food Analysis Division, Gyeongin Regional KFDA
*Hazardous Substances Analysis Division, Seoul Regional KFDA

Abstract It is possible that veterinary medicines remain in livestock food products, according to the use of many and
various veterinary medicines to protect against disease when livestock animals are breed in limited space. Concentrated and
continuous monitoring of residues is needed due to increases in resistance to antibiotics and side effects by eating livestock
food products. We developed an analysis method for detecting streptomycin, dihydrostreptomycin, neomycin, gentamicin
and spectinomycin in meat using LC/MS/MS and measured sensitivity, precision, accuracy, linearity and recovery
according to CODEX guidelines to acquire confidence in the analysis method. Based on the results, we acquired good
sensitivity compared to the maximum residue limit (MRL) as limits of detection (LOD) were 0.002-0.016 mg/kg and limits
of quantification (LOQ) were 0.006-0.050 mg/kg. The analysis method satisfied the CODEX guidelines. The linearity ()
values of aminoglycoside antibiotics were 0.9936-0.9980, recoveries were 60-110% and relative standard deviations (RSD)
were within 15%. As a result of monitoring for residues in a total 250 samples of livestock foods such as pork, chicken,
and beef by the confirmed method, dihydrostreptomycin and gentamicin were detected in 5 pork samples. The residues of
these antibiotics were within the MRLs. Thus, the detection ratio was 2% as 5 samples were identified from 250 samples.
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Table 1. Operating condition of HPLC/MS/MS

Parameter Optimum value

Shiseido MG II C18 (2.0 mmx75 mm, 3.5 pm)

A:20 mM HFBA in 5% ACN
B: 20 mM HFBA in 50% ACN

Column

Mobile solvent

Gradient Time B(%) A(%)
Init. 20 80
0.5 20 80
9.0 95 5
10.0 95 5
10.1 20 80
15.0 20 80

Flow rate 0.3 mL/min

Injection volume 10 uL

Detector Tandem Mass spectrometer

Ionization
MS operation mode

ESI positive
Multiple Reaction Monitoring

Table 2. MS transition conditions used for quantitation and
retention time of aminoglycosides

Declursting Collision Retention

Compounds Transition

Potential  energy time
351.0t0 333.0 76 29
Spectinomycin 351.0t0 315.0 76 29 3.6
351.0t0 97.90 76 43
582.3t0263.3 114 45
Streptomycin 582.310246.2 114 55 4.8
582.3t0221.1 114 55
Dihvd 584.3 t0 263.3 30 43
Iydrostreplo-  sg43102462 80 55 49
mycin
584.3t0221.1 80 55
.. 450.1t0322.3 55 20
Gentamicin C1a 40 1101601 55 32 6.9
Gentamicin 450.1t0322.3 50 20 70
C2,C2a 450.1 to 160.1 50 32 '
450.1t0322.3 55 20
Gentamicin C1 7.1
entamiein 450.1t0160.1 55 32
6153 t0455.4 95 35
Neomycin B 615.3t0323.0 95 32 7.8
615.3 t0293.5 95 38
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Fig. 2. MRM (multiple reaction monitoring) chromatogram of a tissue spiked with aminoglycoside antibiotics at MRLs (maximum

residue limits).
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Table 3. Validation data of aminoglycoside antibiotics in meat extracts

o] A& Aetrtolrle] Z78871ES 0.1 mgkgst Hlsto]
ERrEErorlY] ZFEEE71E 0.6 mgkghth W2 FEC]
Atk wEbA, 2507 T 57 obmE] et =A] FAA] 2
ol AEF] 2% AEES Btk 53], FAklA FA" Al
FolMe Aetutelild} Hsto]lmr AEJ Enfolilo] FA] A&
Hew, ole oA TR IAES AWt dvke AME

Zwshe Aol

Spiked Recovery+RSD (%)
1) 2)
Compounds r LOD LOQ Concentration ;
(ng/kg)  (ng/kg) (mg/ke) Pork Beef Chicken
0.3 69.6£14.4 72.0£12.7 97.5+4.4
Streptomycin 0.9902 14 40 0.6 63.4+9.4 80.0<11.9 64.1£10.5
1.2 65.6£13.4 69.5+£9.6 68.0£14.5
0.3 98.1+14.4 104.0£3.4 95.7£7.7
Dihydro-
. 0.9996 4 10 0.6 93.2+8.7 106.4+10.8 104.7£3.6
streptomycin
1.2 90.4+8.7 110.0+6.6 108.3+4.6
0.25 66.0+£8.2 95.4£3.6 77.9£2.2
Spectinomycin 0.9990 16 50 0.5 63.6£9.4 83.7£13.0 76.2+£7.9
1 60.8+11.6 86.6+7.4 73.0£2.6
0.25 76.9£12.4 84.3+3.7 90.9£3.9
Neomycin 0.9972 6 16 0.5 63.2+14.5 71.249.8 774453
1 60.2£12.9 72.0£6.9 65.3£3.1
0.05 76.2+13.5 92.846.6 97.5£2.8
Gentamicin 0.9990 2 6 0.1 73.3£6.0 73.9£7.6 85.0+4.9
0.2 70.2+£2.2 85.5+4.0 82.9+2.4

YLOD: limits of detection
JLOQ: limits of quantification
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Table 4. Monitoring on residues of aminoglycoside antibiotics
from 250 samples

No. of sample Residue level MRL*
detected (mg/kg) (mgkg)
0.017
. 0.024
Gentamicin 4 0.021 0.1

0.031"

0.013
0.121"

Beef - - -
Chicken - - -

Sample Compounds

Pork

Dihydrostrep-
tomycin

YDetected residues in the sample from Busan
*MRL; Maximum Residue Limit
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