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Abstract

A liquid chromatographic method has been developed for the analysis of aminoglycoside
antibiotics (AMGs) using Heptafluorobutyric acid (HFBA) as a ion-pairing reagent. AMGs
(amikacin, apramycin, dihydrostreptomycin, gentamicin, hygrosin B, kanamycin, neomycin,
spectinomycin and tobramycin) were formed by reaction with HFBA as ion-pairing
reagent. HFBA was attached to corresponding amino group of AMGs. These AMGs
compounds were separated and detected by electrospray ionization mass spectrometry
(ESI-MS). The experimental conditions for separation of AMGs were optimized and
validated. A simple liquid chromatographic method for the determination of AMGs was
demonstrated.

Key words @ Aminoglycoside antibiotics (AMGs), Gentamicin, Dihydrostreptomycin, HFBA,
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Table 1. HPLC mobile phase gradient

HPLC ©]%42 100mM HFBA, ACN%
DWE Ab&38to] Table 13 22 7|&7] &
MzHez FAEMSE sdvh. BYE
column< XTerra (Waters) 2.1x150 mmm,
35mE AEstgloy £A4E BEoE FAL
gth. AA 3 A EE Table 29 23}
A 30 2 HPLC (Waters 2690)0l 3t
B2Aggon LC/MS (Waters ZQ)< o] &
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Ak dEE AlE oisiAd= LC/MS/MS
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- AL

Time (min) A% B% C%  Curve Flow rate Column
(m¢ / min) temp
0 20 10 70 1 0.13
1 20 10 70 6 0.13
13 20 30 50 6 0.13
18 20 50 30 6 0.13 357
23 20 70 10 6 0.13
25 20 80 0 6 0.13
25.1 20 10 70 6 0.13
45 20 10 70 6 0.13
A:100mM HFBA, B:ACN, C:DW
Table 2. HPLC and MS, MS-MS conditions for analysis of AMGs
Conditions HPLC MS, MS-MS
Column XTerra MS Ci5(3.5 Tonization ESI+
1m,2.1x150 mm)

Flow rate 0.13 m¢/min Capillary voltage 3.70
Sample temp 20C Source temp 130T
Column temp 30°C Desolvation gas flow 350 (MS)

(L/hour) 500 (MS/MS)
Mobile phase (A)100 mM HFBA, Cone voltage 40~E0V

(B) ACN, (C) DW
30 b

Injection volume

Collision gas 4.2x107 (MS/MS)
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Fig 1. Analytical HPLC/MS chromatogram of AMGs standard (0.1 pg/mf).
1:SIR spectinomycin, 2 : SIR hygrosin B, 3:SIR dihydrostreptomycin 4 : SIR streptomycin,
5:SIR amikacin, 6: SIR kanamycin, 7 : SIR tobramycin, 8: SIR apramycin, 9: SIR gentamicin,

10 : SIR neomycin
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Fig 2. Chromatogram demonstrated total ion chromatogram (TIC) and single ion recording
(SIR), 464 (C2), 450 (Cla), 478 (C1) 322 (Confirm ion) of gentamicin (0.5 ug/mf).
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Fig 4. Ion monitoring mass spectra of AMGs.

st

)

aminoglycoside

ring (MRM)= &<l

Aoy 1000pM

100

A SAl E4Aol

sk

23t

o4

C

0

o
- e
- B = o=
e, 1451 £ 379
e, Bze ey ¥
e L e e e R, e
It - e et e
[Ep—
o =
%
P
- -
=
| P w0 |
118.128'42 < a0
i g 2 7 .
o b P e Pl Rgs | ey T 0B g o g 70 mos
P et R R M R TR i M~ A M 7Y
Wanmmycisto0pom
mnk el
o
Slustts e, B e s 3T Tyt s muoe 7 S o mesenen om w0 pure i
[ Ml St e St T M TR TR e M
Spoctmomyciniaonm
-
=
=
™
3 -
=

s

. b
LT W S

54 a9 ¥

TR T e o TR gk
Tt pinyee100pnos
120 0
N
=
e
s

1% sop 169 soress0rosras 775782798
9 T T wh

a5 "
12 g [
. 2164 197 207 loro o 1 7
2 (2P Mmoo PO P sy [ ses o7es 55575 e szmen 4 aref® 7010 10 TR e
T T B T e T Rh T ath ko T sa T ss0 0 T &% o




Spike
OB 1028 _Sipke LEX11_HFEBA A0 FIF o 1 Channel ES+
Tie
29085

A 20mMm

Streptomycin

dihydrostreptomycin
___ hygrosin B8

spactinomycin

B8 5mM

wein
dihydrostreptomycin

hygrosin 8

B B e spectinomycin
= e

¥ T ~T < - ¥ ey T T T Tim
12.00 13.00 1400 1500 16.00 17.00 18.00 19.00 20.00

Fig 5. Chromatogram of AMGs—spiked bovine muscle tissue (0.5 ppm spike). Sample
dissolved with 20 mM HFBA sol (A), sample dissolved with 5mM HFBA sol (B)

Table 3 Recovery of aminoglycoside antibiotics from bovine muscle tissue*

Compounds Neomycin Gentamicin Tobramycin Apramycin Kanamycin

Recovery *+(ug/g) 0.55 0.54 0.51 0.51 0.37

(%) 110.0 108.0 102.0 102.0 74.0

Compounds Amikacin  Dhydrostreptorycin® Streptomycin® Hygrosin B Spectinomycin

Recovery *+(ug/g) 0.39 0.42 0.41 0.36 0.41

(%) 78.0 84.0 82.0 72.0 82.0

* Samples were spiked with 0.5 ug/g of AMGs
** Average of six replicates
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Fig 6. Chromatogram of bovine sample (A), bovine sample spiked with gentamicin (0.5mg/
m¢) (B) and bovine blank sample (C).
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Table 4. The residual quantity of AMGs in broiler muscle after injection(n=6)

C d Concentration Injection vol. Frequency* Recovery
ompoun (mg/mé ) (mb) (2 times/day) (Average, ug/g)
Amikacin 100 0.51 6 0.31

Apramycin 200 0.51 6 1.11

Gentamicin 200 0.21 6 0.84

Kanamycin 100 0.51 6 0.37

Streptomycin 50 0.31 6 2.14
*Frequency: 3days x 2times/day
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