hitps ://hxsj.cbpt.cnki.net fb2#i83  CHEMICAL REAGENTS W4T B 1T

Bl 18 2 BY -8 & 30 M 1R B i - 2R Bk B i TR T E 3 A R
IMEEEELXMERKE

A AL R HRATRE T Hok AR IR B T 24
(LARBITIERF a RS ERE B AL L 22 B, b AR 4 V5 Y g5 5 W UG AR B S St 0 =,
fAE AR 350117 ;2. A BE RN # B DR B . PRI 55 AE F e PR 2% ) Am AR 350001
TR R () WL T 315200)

FE ST TR AR A PR B E R T 2 PTE & (Aminoglycosides, AGs) (PR R L EHR WER B O FIBEHR Bk
TR PHER KUER SER ZHER) KRB Ik, RS ZEA G T TS, A 150 mmol/L
EDTA W 5%TCA WIBGHATH 4R, 2 Oasis HLB #:4HL)5 , SR BEH Z-HILIC 3T | #4748 S R0AH 87 - B B
JEREATHT, 9 Fl AGs #£ 0. 01~5 pg/mL JL IR MESC R RIF MR RE(RY) KT 0.999, JERFEMH AGs HYE = IRN
0.01~0.29 wg/g, TEAK. .75 3 Mndr/KoE T 5 AR S B AGs HUSFEE AR FICR S 79. 919% ~ 113. 20% , MK R i 22
H1.26% ~12. 40% , ZITEEIRAER B R BUE R S TR AGs 58 A,

KGR AN P04 F 5 EAHAC I 8 2 O AR (3 - R B 1 12 s FE A

FESES 0658  XEERIEFD: A XEHE0258-3283(2025)01-0086-06

DOI ; 10.13822/j.cnki. hxsj.2024.0456

Determination of 9 Aminoglycosides Antibiotic in Pork by Solid Phase Extraction-Ultra Performance Liquid
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Abstract ;: The method was developed for the determination of trace aminoglycoside antibiotics ( AGs) ( Amikacin, Apramycin,
Hygromycin B, Kanamycin, Paromomycin, Ribostamycin , Spectinomycin , Streptomycin,, Tobramycin) residues in pork sample.The
pork samples were freeze-dried and ground, then ultrasonically extracted by adding 150 mmol/L. EDTA solution and 5% TCA
solution, cleaned up by an Oasis HLB column, and then analyzed by ultra-performance liquid chromatography-tandem mass
spectrometry. The linear relationships of the 9 AGs were in a good range of 0.01 ~5 wg/mL ( R* =0.999).The limits of
quantitation were in the range of 0. 01 ~0. 29 pg/g.At the three low, medium,and high spiking levels, the average spiking recovery
rates of AGs in pork samples ranged from 79.91% to 113.20%, with relative standard deviations of 1.26% ~ 12. 40%. This
method is simple, sensitive ,and suitable for detecting of AGs residues in pork.

Key words: aminoglycoside antibiotics; solid phase extraction; ultra-performance liquid chromatography-tandem mass
spectrometry ; pork
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VWL, FE 10 min J5, A S mL 5% TCA %9, 1%
JiE 2 min, #7% 5 min, & T -20°C 7KF 30 min,
BB IR G , T 4°CF 10 000 1/min B
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Tab.1 Retention time and MS parameters for nine

Aminoglycosides( AGs) antibiotics
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Fig.1 Exiracted ion chromatograms of the nine AGs (1 pg/mL)
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Fig.2 Responses of the nine AGs in different flow rates
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1) ) AR BUK B (150 mmol/L EDTA % .5%
TCA W) . Gl 4 Fios, kR BOR A #1751
SEFREE, 9 F AGs [BICHRy 42.38% ~ 178.49%,
AH X A U f 22 ( Relative standard deviation, RSD)
M 2.95% ~24. 43% ; FEFEHOR B AR, 9 Ff
AGs I [E e F- 4 80. 60% ~ 109. 24% , RSD Ky
1.59% ~9. 84% ., ME5HAKFE , #E UK A X PAR
F1 TOB Ay [FISCRAE T 50% , mif FHEEHGR B % H
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Fig.4 Effects of different extraction solutions on the
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recoveries of the nine AGs spiked in pork
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Fig.5 Effects of different solid phase extraction

columns on the recoveries of nine AGs spiked in pork
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FR) :V(HEE) = 1:10; YEW B V(HIR) -
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i AGs MICRF 2, 255 En (E6) , R AHYE
Rl A 15 32 1) 4 9 Y [B1ICR B KAN 1 RIB
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VEMERT, 9 A AGs 1 [RIISCR Y4 %2 28 7 80. 60% ~
109. 24% B9VE I , J B L0 3 4 1 IDIAC R i . AR
R ZkFE VIHER) :V(/K)=1:10 1 V(RN
B :V(IK) = 1:20 YE MR R A .
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Fig.6 Effects of different elution solvents on

recoveries of the nine AGs spiked in pork

2.5 FEFRON

AFFEE T A B RS eSS sk 5
SR BRRE 0 0 TR PEAR O Bl AGs 1 3 Ak
N, A5 KM, APR AMI PAR T PAAE i Y
LT 3 A 17. 74% 32.05% 25% , T KAN
F1 RIB 114 3 51 8800 43 7 o4 47.99% il 46. 14%
R v A SR A B AR Dy 1 R FH R J5T D JE A v
LT,
2.6 AMXRSEER

TEZS IR RRE a2 B v s i R 91 2 0 1Y

AGs, Fit#il 0.01.0.05.0.1.0.25.0.5.1 F15 pg/mL
F14) 35 J3T DG e A vV, 8 S AT IR A AR 7 ik o AT, AR
i BPRAL S YRR (v, ng/L) SIETIFRLE (y,
HARL &/ 5 bR ) 22 bR E 26 75 B
e, F250H 9 Fl AGs BILMES R, TR 9 Fh
AGs 7E 0. 01 ~5 pg/mL PIZ&ME R 47, FHC R EL R®
90.999 1~0.999 7,
TEZS RS O AR E T ARV, 13 0 5 M

b S/N = 10 A & & FR ( Limit of quantitation,
LOQ) , 13 51% HAr¥ 1) LOQ 47 0.01~0.29 pg/g
(%2),

R2 9B AGs IWZAMEIT TR FHOCHRE LML IR

E R
Tab.2 Linear equation, correlation coefficient (R*) ,

linear range ,and LOQs of the nine AGs

Correlation Linear LOQ/
. . _ range/
Compounds Linear equation coefficient (pg:
(R) (pg L )
mLfl ) g
Amikacin y=0.001 2x-0.0355 0.9992 0.01~5 0.01
Apramycin y=0.000 4x-0.007 3 0.999 1 0.01~5 0.22

Hygromycin B y=0.000 2x-0.0052 0.9995 0.05~5 0.11
y=0.001 3x+0.006 8 0.9996 0.01~5 0.02
y=0.000 2x+0.006 3 0.9993 0.01~5 0.29
Ribostamycin ~ y=0.001 5x+0.0872 0.9991 0.01~5 0.03
Spectinomycin - y=0.002 3x+0.1147 0.9997 0.01~5 0.06
y=0.000 4x+0.0103 0.9993 0.01~5 0.02
y=0.000 7x-0.0055 0.9997 0.01~5 0.09

2.7 NSRS AR v i 22
AR FEAEZS ARG AR S AT b e R
BRI IR SIZBR: , XoF T30 P VA A 5 TIOR8 i R A T I
R3 ERREE A 9T AGs M IdRI I K&

Kanamycin

Paromomycin

Streptomycin

Tobramycin

AHXS AR i 2
Tab.3 Recoveries and RSDs of nine AGs in pork sample
(n=3)
Added Added Added
0.15 wg/mL 0.5 pg/mL 1 pg/mL
Compound
Recovery/ RSD/ Recovery/ RSD/ Recovery/ RSD/
% % % Yo % %
AMI 89.43 5.90 89.63 7.72 93.64 7.53
APR 93.31 4.45 95.28 4.44 100.48 5.81
HYG 110. 64 1.30  79.91 2.16 106.42 4.40
KAN 109.79 8.03 101.11 6.89 101.51 5.98
PAR 92.58 7.33  86.44 7.42 84.85 1.26
RIB 96.41 12.40 113.20 7.21 107.82 6.78
SPC 89.18 3.93 93.56 5.62 100.84 5.78
STP 108.30  8.81 100.95 7.72 94.56 4.04

TOB 103.94  6.64 91.95 6.04 87.50 2.81
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% R AR IR BE 4300 R 0.15.0.5 F1 1 pwg/ml,
FEFR BEKF-E AT 3 N EE R RIS 1Y
TS, WNEE 3 Fias, 9 A AGs MR BE b
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12. 40% ; W ¥R B bR T 19 BLICR S 79.91% ~
113.20% ,RSD 4 2. 16% ~ 7. 72% ; = W BE bR T
BRI 84. 85% ~107. 82% ,RSD 4 1. 26% ~
7.53%,
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3 g
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BT RS R AR RTOR 2 B ER MER
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FIRTAL R 2 (BEERANEIL 5514 ) , I BEH Z-
HILIC 83545 S0 T 88 AR b 9 B AGs A 2L
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ML T HAR S |

S 23k

[1]Li P P,Long J,Fang Y,Yan Z Y, Zhang X J.Phys. Test.
Chem.Anal. ,2019,55(11) ;1 356-1 364.
2R, s, 07 5k, A TN AR RS 5 (fh A
Art) ,2019,55(11) .1 356-1 364.

[2]Farouk F,Azzazy H M E,Niessen W M A.Anal. Chim.Ac-
ta,2015,890.21-43.

[ 3]Pratiwi R, Ramadhanti S P, Amatulloh A, Megantara S,
Subra L.Foods,2023,12(18) .3 422.

[4]Wang X R,Yang S P,Li Y,Zhang J Z,Jin Y, Zhao W,
Zhang Y X, Huang ] P, Wang P, Wu C L, Zhou J H.J.
Chromatogr.A,2018,1 542 .28-36.

[5]Carson M C,Heller D N.Chrom.B Biomed.Sci.Appl.1998 ,
718.95-102.

[6]Kim Y R,Kang H S.Food Control,2021,130.108 374.

[7]Shen C,Zhang J H,Liu J L,Han X N,Shang T H, Dai J
X.Environ.Sci. ,2022,43(8) :4 166-4 178.

[ 8 ] Tahrani L, Van Loco J,Ben Mansour H, Reyns T.J. Water
Health ,2016,14(2) :208-213.

[9]QiuJ L,Liu Q Y,Zhang M Y,Li X Z,Zhang J H, Xiong
R P,He L M.Anal. Lett. ,2020,53(14) .2 235-2 251.

[ 10]Mokh S,El Hawari K,Nassar R, Budzinski H, Al Iskan-

darani M.Chromatographia ,2015,78(9/10) :631-640.

[11]Zhu Z,Liu G, Wang F, Sasanya J J, Cannavan A.Food
Anal. Method ,2016,9(9) .2 587-2 599.

[ 12]CX/MRL 2-2018.Codes alimentarius international ; max-
imum residue limits ( MRLs) and risk management rec-
ommendations ( RMRs) for residues of veterinary drugs in
foods.

[ 13] Commission Regulation (EU) No 37/2010.0n pharma-
cologically active substances and their classification re-
garding maximum residue limits in foodstuffs of animal
origin.

[14]21CFR556.U. S. Food and Drug Administration Toler-
ances for residues of new animal drugs in food.

[ 15]The Japan Food Chemical Research Foundation (2006)
Maximum Residue Limits ( MRLs) List of Agricultural
Chemicals in Foods.

[16]GB/T 31650—2019. National Standard for Food Safety
Maximum Residue Limits for Veterinary Drugs in
Foods,2020-04-01.

GB/T 31650—2019. 8 ft % 4= [{ Z AR fi—R dh
2R B, 2020-04-01.

[17]Liu L,Li Lin Q,Wang F.Chem. Reagents ,2021,43(8) :
1 037-1 047.

XL ZEARER WL AL 7 U5, 2021, 43(8) 1 1 037-
1 047.

[18]Tan R X,Hu Y F,Li G K. J. Food Saf. Qual.,?2022,
13(14) .4 543-4 550.

TR, E 2R OB & T A A 2 AR,
2022,13(14) .4 543-4 550.

[19]Jiang L.,Wei D L,Zeng K,Shao J,Zhu F,Du D L.Food
Anal. Method ,2018 ,11(8) ;2 066-2 075.

[20] Anbiaee G, Feizpour R, Khoshbin Z, Ramezani M, Ali-
bolandi M, Taghdisi S M, Abnous K. Anal. Biochem. ,
2023,672.115 183.

[21]Melekhin A O, Bulkatov D P, Parfenov M Y, Apyari V
V,Tolmacheva V V. J. Food Compos. Anal. ,2023,121,
105 369.

[22]Jiang H,Huang D M.Chem. Reagents ,2008,30(2) ;129-
131.

VLHT , 3624 AL 245, 2008 ,30(2) : 129-131.

[23]Xu L J,Liu X,Zhang X Q,Liu J X,Miao C./ Pharm A-
nal.,2016,36(2) :301-305.

AR, XIS, TR T, KIS, B R 25 W e B A i,
2016,36(2) :301-305.

[24]Gong Q,Ding L.,Zhu S H,Jiao Y N, Cheng J,Fu S L,
Wang L B.Chromatography,2012,30(11) ;1 143-1 147.
SRR, TR RGAAE RS, U AR R, BRI A
i 2012,30(11) ;1 143-1 147.

[25]Kumar P, Ribies A, Companys R, Centrich F. J. Sep.
Sei. ,2012,35(20) .2 710-2 717.

[26]Gritti F, Alden B A, Mclaughlin J, Walter T H.J. Chrom-
atogr.A,2023,1 692.463 828.

[27]Liu H,Li N, Liu X, Qian Y, Qiu J, Wang X.J. Chroma-
togr.A,2020,1 609,460 517.

[28]Yang J C, Rainville P. J. Agr. Food Chem., 2023,
71(19) .7 593-7 603.

[29]Kaufmann A, Butcher P, Maden K. Anal. Chim. Acta,
2012,711.46-53.





