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Determination of 11 aminoglycosides residues in dairy products by liquid chromatography
tandem mass spectrometry after immunoaffinity SPE
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Abstract: Objective To establish a method for simultaneous determination of 11 aminoglycosides antibiotics
(spectinomycin, dihydrostreptomycin, hygromycin B, streptomycin, gentamicin C1, amikacin, gentamicin C2,
kanamycin, gentamicin Cla, tobramycin and apramycin) in liquid milk and milk powder samples by high performance
liquid chromatography tandem mass spectrometry (HPLC-MS/MS). Methods The dairy products were extracted by water
containing 1% acetic acid, concentrated and purified by the immunoaffinity cartridges, and then analyzed by HPLC-MS/
MS. A BEH Amide column was used for the separation of target drugs as well as acetonitrile and water containing 0. 5%
formic aid used as the mobile phase. Matrix matched calibration was applied in the quantitation. Results The calibration
curves achieved good linearity in the range of 5-500 pg/L. with the correlation coefficients (r) greater than 0.99; the
quantification limits of AGs in liquid milk and powder were 3 and 10 wg/kg, respectively. The average recovery ranged
from 65.12% to 105.95% with relative standard deviations (RSD) ranged from 0. 85% to 19. 12%. Conclusion This
method presented good selectivity, high sensitivity and simple operation, which was suitable for the determination of 11
aminoglycoside antibiotics in dairy products.
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I 22L& Y (Aminoglycosides, AGs) /& H
8 H Wl L G A T A SO O R T A — R
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B O A28 I AGs fE B &2 A K Em
M, IR E X AGs By R B AT TR
(GB 31650—2019 £ fh % 4 [H bR 8 b P 34 25 B
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WEAFEH R R KE XA W E R MRL %24
200 wg/kgo
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mass spectrometry, LC-MS/MS) 57 Hirr 1,C-MS/MS
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2N F] ) 5 Allegra X-30R Centrifuge ¥ 7k &5 .0 HL (3£ [H

Beckman 22 &) ) ; Whatman GFC 47 mm 3% 55 £ 4i: & 4%
(YE[H Whatman /A F]) ;A Gs % 3 AH: (3 mIL,2 000 ng,
R EEEYAF),

FHMEH IEHUE R IR G PR UERE 2 (100 pg/mL)
MEEMER RIFER ZAGR WER B S
B OWNEAHER KRR KAKEE CLKKER
C2 KK ZR Cla 11 Ml BT (R FFT IR 28 W) 5 UK
LR R VA AL L TR 2R AR (o b
afi bt i R R A RA A B 2 (LC-MS
2 3 [E Honeywell 231l ) s H R (4l 98% , At 7t i R
R AR AT .

1.2 ik
1.2.1  FEShATALHE

FREL 5 cOR B0 E] 0.01 ) WU RE S8k 1 g CR
#0.01 ) FLB AR T 50 mL B K B0,
A 10 mL 1% CBR/KE WA 50 mg & DU 418 —
BRI TETR 2) 30 s, A $E L 20 min, T 4 CH&AF
T 9000 r/min &> 10 min, ¥ FiERHERE E— W
50 mL B0, 4 mol /L NaOH T pH 6~ 8,
B AR RS WEE S — TR ELE P,
W AGs G SR AU/INFE DAV 8 28 B, 2 di b o R d
LB T EAZEBCR S bR /MECR AR L R
PR OB AL, EAESEERJE T 6 mL JK Ik R /M
FH 1 mL 5% W R &N 5 W e /A, Wi 4 e B Ve T
RN, LC-MS/MS % .

1.2.2 ARIER WY T

FHL 0.5 mL IR A bR EA% A W (100 pg/mL) T
10 mL 3R N 45 Z0 B2 46, FH R 4liK 8 25 2 20 5 0 B
B E R 5 we/mL bR HETR I . R 8a A
FER IR B A AGs bRl TAEWR W BE 4R 5,10,
25.50.100.,250 1 500 pwg/L BITR A FRiE TAEW , &
TR HERE /N B B
1.2.3 WAHORE S % 50

{3+ - ACQUITY UPLC BEH Amide(1.7 pm,
2. 1 mmx150 mm) ; B4 A: 21, Wi hAH B:0. 5% H
RKVEA TR T - 0. 45 mL/mins PEREHE .5 wLs AR 40 °C;
BB EBEME AT 4 :0~0. 5 min, 90% A;0.5~ 1.5 min,
90%~50% A;1. 5~4. 0 min,50%~40% A;4. 0~8. 0 min,
40% A;8.0~8.5 min, 40% ~90% A;8.5~10. 5 min,
90% A ,izf7Hf[E] 10. 5 min,
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B PR R B IR (ESD s JH A X BT
G B AN B 3 KV Ry =X 2 s
(Multiple reaction monitoring, MRM ) 3 i 1= ; Y5 i
JE 150 °C; A0SR 1400 °C5 AL : 800 L/h,
11 flt AGs YBT3 70 Br S 80036 1.
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Table I MRM acquisition parameters of 11 AGs

s ELEZS ES €] BB A /min BEBSF/(mz)  FEEF/(m/e) HEALHBIE/V R RE R/ eV
) 140" 25
1 AR Spectinomycin 2.75 333.1 30
98 25
) 263" 30
2 WA R Dihydrostreptomycin 3.36 584.3 55
246 40
. 177" 30
3 WEZEB Hygromycin B 3.40 528.3 42
352 24
) 263" 30
4 HERE R Streptomycin 3.43 582.3 55
264 40
) 157" 24
5 RREH C1 Gentamycin C1 3.87 478.2 30
322 15
163" 30
6 [ Sy 3 Amikacin 3.92 586.3 30
324 22
) 322" 25
7 KREE C2 Gentamycin C2 3.98 464.2 30
160 24
324" 25
8 RTIREHR Kanamycin 3.98 485.2 25
164 15
322" 22
9 RAKFZE Cla Gentamycin Cla 4.07 450.2 30
160 15
- 163" 25
10 TR R Tobramycin 4.30 468.3 32
324 15
217 32
11 EEHER Apramycin 4.47 540.3 45
378 22
TN T
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Figure 1 Total ion chromatograms of 11 AGs using different mobile phase
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R e A Je ROAH UL R R 2 R 0, HgJE
J&pE P UL B 2 0 N B 2R N 2 R B B Y 30% A
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HRAYR 0. DAk s 555 /9 11 Fl AGs 24
Pri s i B 119 MRM 35 & (&8 2), 11 Ff AGs #y
15 205038
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450.2>322 ' KRKBRCla
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Figure 2 MRM chromatograms of 11 AGs
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Figure 3 Recoveries of 11 AGs using different eluent upon the immunoaffinity cartridges

2.3 FERIE
2.3. 1 ikt B RE R

T 11 Fh AGs 24 ¥ 1 Jo 45 K 5% /K P 3 HL 4%
AGs 25 IR A7 78 22 5 N 2 640 28 b ic A9 2 3 b A
2P HE LRI, PR A 52 56 S e SR )60 6 N b
MRk o S200 25 88 T ZU 0 R % v 2 R 1 6 o
BN, 2R FH 25 1R ol 5 T A o 1 4 1) A 23 5 0 R
HEV RN R Y L AR5 . S5 R B, WS AL kY
1L A B bR R R BT RN 43 A 62.53% ~ 131%
F159.91% ~ 126% . I, Ry 1 K I 5 o 4500 1Y 52
M), A B 5 R FH 2 b ofe it ek g it o A8 SR
W IC IR A AR E TAE R 51, 7E 5~ 500 pg/L Wk JE
TR N 11 P AGs 259 Y ot f vk B 5 o i B

14 U T PR 2 1) 35 2 B R A ) R R G R M OC R AUEE
0.991~0.999 Z i . HAx¥ & & R (LOQ) MR 4
S e 7 A R T BRAE T RR 2 A N {E (9 10 £ (S/N=10)
e . WAL K AGs B9 LOQ 43 H A 3 AN
10 pe/kg. 50 A WA L, A SCOBTEE 7 9 LOQ
Ak T AR ECR 2 1 K-

2.3.2  J7 Ay DR RO %

25 WS ANFURY R S 4 SIS 10,220,100 pg/kg
AN R BE KOV 0 B VR, AT UE R B RORS 2 2
FE, H8 ST Y 7 1k R AT A B ORTRG: ), A Tk UK P
HEAT 6 YWCFAT S2 50, - 24 in b [ Wi 56 FokS %% B 1153
g5 UL 20 W BT 0y o 3y el ik #E o
65. 12%~105. 95%, FH X 5 1 fi 22 (RSD) 7 2. 44%~
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18. 21% Z [A] 5 ZL A3 14 - X5 18] g 285 [l o 65. 72% ~
103% , # X B 1M 22 (RSD) AT 0. 85% ~ 19. 12%.

R EF b s R A BEH R KR
AL R MRL ¥4 200 we/kg, 24 4= W5 FE 5
AR 5 g I, MRL ZKF- By b 4 48 1 1 f % o
A/ INRE 25 0 BR A o 6 1k, T LA 3 ok /0 B i B

R i Bl B O B A Oy 20 A v BR A Y R
BT T g WA 200 we/ke 1 AGs,
HAOPBRF IR 1. 2. 1 HEATHAE 25 R R 6 YOPAT 58
95 1 - 24 [ R R 75. 20% ~ 105% ,RSD /T 18%:;
DA I 55 5 U BH G 328 S5 R [ AH AE B0 % 0l AR AR 5
AGs 5% B R0 1 75 22

2 ZEAARKFE T 11 R0 AGs i [m] i R FNKS 735 B

Table 2 Recoveries and precision of 11 AGs at three spiked levels

A 10 pg/kg 20 pg/kg 100 pg/kg

R HYEF [/ % RSD/% [ 2R/ % RSD/% R /% RSD/%
MW FR 102.00 0.96 103.00 0.85 99.71 1.54

WETEs N 93.11 4.11 89.81 4.11 76.73 6.44

WMEHEB 90.91 4.72 85.55 5.80 74.90 9.16

HER 96.15 7.25 83.61 7.89 78.61 11.43

KRFERCL 65.72 16.51 70.43 19.12 84.23 14.40

BN Fap ok < 2 86.13 6.82 75.32 7.58 81.80 10.12
RREEEC2 84.64 12.01 75.51 11.92 82.34 12.76

K% 94.34 11.53 77.64 7.16 85.44 5.19

KK # Cla 69.68 15.12 78.87 16.88 80.49 11.64

ZAIHR 80.65 12.70 72.58 16.67 7771 6.11

ZEHER 84.31 10.65 73.34 15.34 80.03 13.61

AR 65.12 4.22 85.06 10.85 90.81 15.20

WA R R 95.08 2.64 93.05 4.97 105.95 4.09

W4 ZEB 90.17 3.19 89.63 3.74 87.00 7.74

R 93.11 6.16 94.11 2.44 94.42 4.38

KRKRFH C1 81.56 9.15 90.20 4.69 86.51 6.21

Wy fp ok 2 76.28 18.21 71.01 18.22 86.08 7.95
PRKFEF C2 66.21 11.07 73.16 7.84 104.00 5.13

RIRER 93.71 11.82 85.55 4.25 92.51 11.38

KKFZE Cla 76.11 14.91 74.72 8.86 82.74 10.02

TR 99.04 11.87 82.95 11.05 82.22 14.67

LR ER 69.89 7.26 77.34 10.27 87.81 5.46
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FL19 0y, Wk 5 0 BT RES I H IR 1.2 iridk A
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Wby B b AR K 8 EH AR LA 5 A0 1 O AR L R
th 4 R OO BE R R L R EE 4 i D 15,70 R
11. 81 png/kg, & T(GB 31650—2019 £ i % 4= [{ K
s B TR 2 B Kk B B )R E 19 MR L
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HRE o A A, D LA R AR OG AGs Bk B A ARG I
BB T HOR S
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