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Abstract: The molecular structure and physicochemical property of common aminogly-
cosides (AGs) antibiotics were systematically analyzed and the residue of animal origin
foodstuffs as well as the corresponding damage on human body with long-term intake
were introduced. Concrete ideas of the study were raised based on the analysis of pres-

ent analytical approaches and the discussion of existing defects. An HPLC-MS/MS
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analytical method was developed for the simultaneous determination of aminoglycosides
(spectinomycin, hygromycin B, dihydrostrepmycin, streptomycin, amkacin, kanamy-
cin, apramycin, tobramycin, gentamicin) with a new hydrophilic HPLC column. The
residues of aminoglycosides in the test samples were extracted with phosphate buffer
solution. After ajusting pH values, the samples were cleaned up with SupelMIP® SPE
column, concentrated and reconstituted, the residues were separated by Obelisc R
HPLC column (2. 1 mm X150 mmX5 pm, 100 A) by gradient elution with acetonitrile-
water (1% formic acid) as mobile phase, and detected by liquid chromatography-mass
spectrometry under multiple reaction monitoring (MRM) mode via positive-ion mode.
All the analytes were calibrated by the external method. The matrix effects were evalua-
ted by comparing solvent prepared standards to matrix-matched standards. The effects
of different solid-phase extraction (SPE) columns were optimized. The use of the
SupelMIP SPE-Aminoglycoside cartridge kept the analytes bound to the sorbent while a
series of aggressive washes were applied to the sorbent to eliminate matrix interfer-
ences. The Obelisc R column has reverse phase property and could be applied to conven-
tional reverse phase conditions. It had high density of positive and negative ions on a
stationary-phase surface, its adsorption capacity in polar compounds could be greatly
This

allows retaining polar compounds without using ion-pairing reagents. The content of

improved compared with the traditional revers-phase chromatographic column.

acetonitrile and pH of buffer were adjusted so that the 9 AGs were better retained and
separated. The results showed that all the aminoglycosides had good linearity in the
range of 20-1 000 pg/L, and the correlation coefficients (R*) were greater than 0. 99.
The limits of quantification (LOQs) of the nine targets are 50 pg/kg. The average
recoveries range from 76. 9% to 89.4% for the 9 targets at three spiked levels in pork,
and the relative standard deviations were 3. 56%-11.4%. This method is proved to be
highly sensitive, accurate and reproducible, and it is suitable for the detection of amin-
oglycosides in pork.

Key words: aminoglycosides; hydrophilic chromatographic column; molecular imprint-
ing solid phase extraction; high performance liquid chromatography-tandem mass spec-

trometry (HPLC-MS/MS)
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iR 8 pH 2 4. 0,585 73 5N A 0. 15 g Na, EDTA

20 g =AM EMRIRAIFEL Z 1000 mL;
Aminoglycosides-SPE F fi P& i & 19 i 4 -
ffi 5 H 800 mL M5, A 200 mL 7K FF 78 43 1R
A A 10 mL HERAT 660 pL L& T MR, 88 A
BRRIRS

1.3 LWEH

L.3.1 @3E5&fF @itk SIELC Obelisc R®
SE KM T SO 83 AE (2.1 mm X 150 mm X
5 um. 100 A) 3B Ay 1% K. B A
90 %6 LG -7K I WL Tk 400 pL/min; AE3#40 °C ;i
BEARE 20 s B VR AR FF: 0~0.5 min(5% A).,
0. 5~5 min(A P % 45% 54 1 min) ,5~8. 5
min(A 28 PE 8 % 95% , f£FF 2.5 min),8.5~8.6
min(A ZePEEE 5% 545 3. 4 min),

1.3.2 FuicfF  Wmi% & IR (ESD., IE &
T 2 RN MR = B R S R
5500 eV; B T B 450.0 C; KA (N
I3 206. 8 kPa; 25 AL (Ny) [ Jy 344. 7 kPaj
BB IR (N, K Sy 4138.7 kPa; 4 fL H &
10. 0 eV flffi s H FHLHE 9.0 eV S 31T 25 2Y
Py BT Bl R R S L SR T 1.

*1 SEBERAYNERE . CEBTFREZBE GIEERSE
Table 1  ESI settings for HPLC-MS/MS analysis of the AGs

EIL/ER BE T TET KFEHIE Tilf J8 fig 1
Name Precursor ions (m/z) Product ions (m/z) DP/V CE/V
MR 333.0 140. 0 130. 0 32.0
333.0 189. 0 % 130.0 25.0
WMEEB 528.0 177.0 = 100. 0 35.0
528.0 352.0 100. 0 32.0
WA B % 584.0 263.0 % 100. 0 39.0
584.0 409. 0 100. 0 39.0
R 582.0 263.0 * 100. 0 43.0
582.0 407.0 100. 0 44. 0
B K 586. 0 125. 0 » 100. 0 24.0
586.0 324.0 100. 0 27.0
FHER 485.0 163. 0 * 60.0 31.0
485. 0 324.0 60. 0 22.0
M 7 3 540.0 378.0 80. 0 24.0
540. 0 217.0 % 80. 0 35.0
TAEE 468. 0 163.0 50. 0 30.0
468. 0 205. 0 50. 0 28.0
kg% 178.0 322.2 % 40. 0 22.0
478.0 157.0 40.0 25.0

i HERHT
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5 %0 32 R 6T BT A3 HL e 25 B Ak 1 9 i AR
FH T 2R H A o B L B 4. B & I
A S SR K ME Clin HILIC 25) 6835 4% 1 & & 1 0
B G ik E I 2 R fk . A SE
5% — b B B 35 7K P Obelise R % 4, 75
AT 73 B AT 25259 Obelisc R
A 2 TR A 43 B B R (LiSC™) iy —
ol TR, AT SRR Ay AR AR 200 L 45 A e I 4 AL
WA R F AL, i N T AR ey ik 45
e SR B T IS0 A A e T o R TN = Y
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ZEHTAL BRI B AL 22 4 Bl 2 P Y ik B RR
AR o [F) B 2 F IR B (S/ND KT 10 19 2
K E AL AP R E R BR R 50. 0 pg/kg,
2.6 HEEWESEEE

X8 PARE b 43 iR AT 3 AWk BE K OF (50,
200,500 pg/kg) B 23 0 [a] 0 2 50 55 L B A
We BEACE-HEAT 6 UOV-A7 It AR 40 45 20 43 17 04
AT R R L R R 1 TS 3 R R A5 4
BT 3. FESE- %N [ R AE 76. 990 ~
89. 4%z [A] AE W EAE 3.56% ~11. 4% Z [A],
CINDRT P2 3

K2 HUFTRMKETEE

Table 2 Regression equations and linear ranges of 9 AGs

iR PN/ (pg/ LD By A R AL
Analyte Linear ranges Regression equations R?

o W% 2 (SPE) 20~1000 y=8168. 9x+74953. 1 0. 9952

W4 % B(HYG) 20~1000 y=7668.9x+6313.5 0. 9999

WA B R E (DISTR) 20~1000 y=25950. 20+ 946967. 0 0. 9984

# 7 % (STR) 20~1000 y=16483. 92 +116794. 0 0.9937

fir >k & A (AMD 20~1000 y=1795. 4x+1614.9 0.9991

E IR HE 2 (KAN) 20~1000 y=9029. 92 —20244. 4 0. 9990

g E (APR) 20~1000 y=7892.8x—50343. 3 0. 9982

ZAi % & (TOB) 20~1000 y=13107. 4x—60832. 2 0.9974

KK E(GEN) 20~1000 y=7676.9x+54832. 2 0.9937

RI3 HAERPIMSERFLAYH IR EMEINRERZE (n=6)
Table 3 Recoveries and RSDs of 9 AGs in pork by HPLC-MS/MS (n=6)
50 pg/kg 200 pg/kg 500 pg/kg
Ao T4 i T % A P4 i
Analyte Average recoveries/ % bt i 22 Average recoveries/ % b i 22 Average recoveries/ % b 22
RSD/ % RSD/ % ' RSD/ %
SPE 88.5 5.98 89. 4 4. 10 86. 2 5.11
HYG 83.5 5. 66 78. 2 7.72 78.0 10. 3
DHSTR 82.2 7.00 84.7 7.07 85.5 5.98
STR 82.7 3.21 86. 8 6. 04 87.6 11. 4
AMI 76.9 3.56 79.1 3.95 77.6 7.90
KAN 87. 4 6. 56 80. 1 8.72 82.1 4. 30
APR 89. 2 3.26 88. 56 7.21 79.7 7.77
TOB 77.0 4. 05 79.8 6.32 77.9 10. 2
GEN 82.6 5. 66 84. 2 6. 75 83.3 7.32
3 it R GIA . (8 B 7RG #E T 51 T 43 Ep kb

R T — FfR B SR K P8 Obelise R 3%
HE BL M -7K M 22 A 2 U 3l A i B R
o3 B ST R B KR L 9 i S B
KW T ARAE 9 OR B A2 8L O e R
38 A e I 3 R AT R I G S T S T R

[E] R 2 BUEOR 32 w1 A B VAR RO B
IR T R R AR I R . AE
20~1 000 pg/L 35 Hl 9 4t 06 R R 4F . FE
{4 [l 2 A 76. 9 % ~ 89. 4% =[], AH X AT 1
ZETE 3.56% ~11. 4% Z [, 1% J7 = A 1 .
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