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Determination of aminoglycoside residues in eggs and milk by high-per-
formance liquid chromatography-tandem mass spectrometry
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Abstract: The high-performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) was developed
for the simultaneous determination of ten aminoglycosides ( dihydrostreptomycin, kanamycin A, gentamycin, streptomycin,
spectinomycin, tobramycin, hygromycin B, amikacin, neomycin B and apramycin) in milk and eggs. The samples were ex-
tracted with 5% trichloroacetic acid solution, followed by Oasis HLB solid phase extraction for further purification. The ana-
lytes were separated on a high performance liquid chromatography column, then analyzed by MS/MS with electrospray ioni-
zation in positive mode, and quantified by external standard method. Results showed that there were good linear relation-

ships for 10 target analytes, and the linear correlation coefficients were greater than 0.99. The limits of detection and the

limits of quantitation were in the ranges of 10.0-50.0

Wi B 49 :2020-01-15 re/kg and 30.0-100.0 pg/kg, respectively. The average
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determination of ten aminoglycosides in eggs and milk.
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RN IS 259 ( Aminoglycosides , AGs ) f& 1 1
FHNE A EL I BE LB S 25 5 A i, 2R T2
WEL Bk 200 T 114 £ 11 S35 8, o 200 7 200 L R 1) 3 25 P
A=Ak T R FEST AT . AGs PR A 4% AR HL
BATEBUEE, 92 TR MR & & EL 1
A FLIR R R WA S5 5, JB A g A2 A 50 4 v 1)
BHRER  ZR A KM E MG S &R T8
YA ARG E b B HLX Y e S E
N, AR A SCERHGE AGs X AR EA
FWHERE B H A H A E Mg, " =i
SREURTE, BT BRI H R T
A= il RS 51 23 R 5 T 37 Mo B 7 BRI B 5 K A Y

®1 KEREMBIERN AGs RAKEREIRE

i E R ECE A 2 R RBR B IR =) (B
#E :GB 31650-2019) Hhxf i 5 Fh 254 Ky rh 7
T2 5% B BR 1A e 0 AR G 2, ELIRK B ( Euro-
pean Union, EU)7E 2010 4F & 4 (4 { S PR 1 & &
rh 2 TR VR BT e R R B R ) Th BRI R B
HXFHA 9 Fh 25 i 5k BE R B A HLE . BRIKZ
Ak, 36 B 245 0 B B JR) (Food and Drug Ad-
ministration, FDA) | Il & K il A #5 # /5 ( Canadian
General Standards Board, CGSB) Fll H ASEr i T A= Wy
23( Japan Food Hygiene Association, JFHA) X} AGs
(1) e 5 7% P PR At (MRL) A AR OCHLAE 7 (K 1)

Table 1 Maximum residue limits for aminoglycosides( AGs) in the EU and other countries

TR B PR (ng/kg)

2 FricH EILY/a —
EU FDA  CGSB JFHA o R bR
WA E WA R 440/ 200 - 125 200( HEFE . 200( BERE |
WAGEE R B WA R Ba)
R R HER 440/ 200 - 125
KWeGEE KUE R 440/3845 200 - - - 200
X TR A - - - 2 000
RIREGEER RIREGEE-A LS YVES 1 150 - - 400 150
X TR 2 - - 500 2
PFREZ RRER C,.Cy, /Y 100 - - 200 200
C, 1 Cy, 1 TN
HEE HEEB 2410 1 500 150 - 500 1500
X 2 500 - - 500 500
ZHHER ZHER 0 2 - - - M
X R - - - H
WMEEB M B 8L} - - - - M
X - - - - M

= FOREICHE . EURKEE  FDA - 38 [ & 5 25 50 W B A8 HIUR)  CGSB ;AN & Gl FARVEJR)  JFHA . H A& DA 02,

KT YIRE S h AGs 5% B BRI 5 1A 1
AW SR ROk e ik ek
PATRENC N A o pTRe s S RS G K7y 116 9 ) -3
W 32 A PR, ELER AR BB, R IR, B

Z A A YIBOR W P R R S TR I S
It e e AR WU T, RE A8 B i A I R
FHORE 1208 o RGN s ), (B iy 52 U2 ) B AR X 2

L ERARTRURH €3 Y 58 SRR I £ R SO AR I %
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A RO | SES MV B A B e e A 8 ]
ANREIN A e TG 5 ' F A1 5k 55 48 AP AGs (AN
RAFR FIREHR A MEEES) " 4Ek, H
TR OB €3 - HR HR B3 A6 I 7 v B B UERA LR
BORE i PO S TP RE 05 DL R T A A SR s T
BRI RN B 2R 5T b B T XA R
R EEER , HEME B B A gk A e ge, A
TR Tt A G 0 R0 S PR A0 BRIk 2 Ak, P
L A ) e A R R [ ] 50 o W B AR S A 2
A SR F R R SRR AL A P B S RS A 1 (U
MR ER WA E XM RIRE R R &
I A YRR £ - R R T S L) (AR 1S GB/T
22969-2008 ) HER WS 11 it Bl S A 0 245 ) P 2 7
NG ToIE RN AE 10 Ff AGs, KL, KPR REAR =
i ST 2 A SRR | R 5 gl ST ER A R AGs 3%
B LRI A BRI T

AW 5T A AT B vk, BRI T
H bR 0 i o3 25 25 A B i I 7 45, i S 7 DU
SEFEA 10 Bl AGs MIRAH 3% - FR B . %
TR F B AT R ) 10 B AGs, TCRF (8
FHES 75X B e v J3E ARG & A v BARE B9
B i S AER TR T ARG T Y
WAL R S

IBPR S

1.1 R4

Arium® Pro M4li/K R4, f5[E Sartorius 2y H] J*
it s MEL04E J3 43 Z — 70 Hr K °F, Fi - Mettller-
Toledo #4175 s VORTEX 3 % iR 5] #5 , 7 [F IKA
3] P i 5810R i BV R B0 AL, 52 18l Epppedorf
I8 F s KQ-500F AU 75 1 VEAL, B LU AR A
PR R 7 s N-EVAP-24 BUE WAL, 25 Orga-
nomation 23 5] F= fifr ; Oasis HLB [ AH A BN (JERH
JiE A 200 mg, HEARRUN 6 ml) |, E[E Waters 23 A 7=
it s RN (LN 0.22 pum ) 1 [ e 50 P BHE A A%
F PR ; Acquity UPLC BEH Amide {8,354 (Rif%
A 17 pm AR XPNAE A 100.0 mmx2. 1 mm) , 3 FH
Waters 23 B 7 ity 5 1 S0V A €8 33 - = 5 DU AR - H B
[ EIE FHAY ( SCIEX Triple Quad™ 6500+) , 3% [H SCI-
EX AR

A i AR ) 0 (36 2) $908 T#4 [ Dr.Eh-
renstorfer A7), 10 fft AGs & H#1=89. 0%,

EOIEg SN EE, f5E Merck 23 6] P24 %% &

AP, S [ Honeywell 23] 7= i s (A5 R Fll 2,

PR , B IRIBTRL T RHEAT FRAA B il s e AT 2l 240K
SRR B, E ARG PR A F

RIS AT XS B RS 8 S8R R0 R T
Hi,

1.2 FREBEE S

FRUERH G (0.5 mg/ml) Y FC il - VA AR HBUE
AR T 50 ml BIE A B, KB
25 BCH BUPRHEAS B W, A IR E TR 13
PRI, 2~8 CHAE, B RIW R 30 d,

IRAFRUE T A1 (50 pe/ml) BE i 43 518 B
5.0 ml FRUERE A RCE T 50 ml BN AR,
2 : S NEE : 0.002 mol/L Z R H /K v Wi (10 :
5: 85, KFL, pH=0.80) A £ 50.0 ml, £ 5
KT d,

IRAPRME AR BCH] . #2H0.01 ~ 2. 00 ml VA
FrfirbE BT 50 ml BINKE A BIRS, FHP R -
S © 0.002 mol/LZFRE /KA (10 : 5 = 85,1k
FULL ,pH=0. 80) FiBEAL10~2 000 ng/mliE & hrifE T
YRR, AW R 7 d,

1.3 #HSETE

ERAFRHEL 2. 00 g #Fh T 50 ml BL.OE N, IMA
20 ml 5% = L TRPEHL, I HEIRA), ¥ %% 15 min,
10 000 r/minE.L> 5 min, 58 LW, HEKIET L
T pH 27.5£0. 2 ME 8 W

HLB [EAHAEEE TS H 5 ml H B K36 1k, B
W AT AR, KA 5% F B K W45 3 ml 4K
UORE, T, HEFIIIA 2.0 ml FHRR ¢ SN
0.002 mol/L Z R /K ¥ WK (10 = 5 85, KL L,
pH=0. 80) VEMBEIFUAE IR 215 , 48 0. 22 um J§
U8 IS, A AR A € - HR I T TS S
1.4 {UEEHG

O3 5 . 53545 )y ACQUITY UPLC BEH Am-
ide CRLAZ 4 1.7 pum, K x P42 $9100.0 mmx2. 1
mm ), FEREN 40 °C, WK~ 0.3 ml/min;ﬂ:ﬁiﬂﬂ
5.0 wl, FBhAH AN 1% (R E) BiE(IRA
0. 002 mol/LZFR%EL) , Wi sh#H B R 1% (KRB 53%0)
HIR NG (IRA 0.002 mol/LZFR%) . KAEEVENIFE
FA0~2.5 min,20% i 8IAH A;2.6~4.0 min,20% ~
65% W BNAH A;4.1~5.5 min, 65% ~90% i ZhAH A;
5.6~6.7 min, 90% Ji 3 #H A;6.8~7.5 min, 90% ~
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20% 3 ENH A37.6~12. 0 min,20% I A,

JiE A5 FL S 55 HL B (Electron Spray loniza-
tion, ESI) , 1EEFHE=, i 30 V, i 8
V, IR E RS 500 V, B FIRIRE N 550 C,%
F2 107 AGs HRIE S

Table 2 Mass spectrometric parameters for the ten aminoglycosides

LRIy 448.2 kPa, il By IS T 413.7
kPa, 20 Z2 e B IR, BB 1 TR T
2% HL K ( Declustering Potential, DP') 14l 48 GE it
(Collision Energy, CE) L3 2,

fr sy YRS ﬂf%ﬁ D B e ] BEEF FHET KIRME  REEREE
Bk (min) (m/z) (m/z) (V) (V)
KM E STM 21736-83-4 5.0 333.1 98.2* /140.1 155.0 33.0/31.0
WEFEER DSM 5490-27-7 5.4 584.4 263.1% /246.2 244.0 40.0/57.0
HER SPM 3810-74-0 5.3 582.4  263.27/221.4 270.0 44.3/49.0
FIRER A KNM 25389-94-0 5.4 485.2 163.2* /324.3 50.0 33.0/24.3
KRR GTC 1405-41-0 53 478.4 322.2%/157.2 85.0 20.8/27.0
PEEB NMC 4146-30-9 55 615.4 161.3%/293.2 90.0 38.0/34.9
TR TBC 32986-56-4 53 468.0 163.1*/205.2 85.0 32.6/32.0
MEZB HGC 31282-04-9 53 528.3 177.1* /351.9 30.0 39.2/33.6
Bk A AKH 37517-28-5 5.4 586.1 425.2% /324.0 30.0 27.0/31.0
TR APC 65710-07-8 5.5 540.3 378.3* /217.0 108.0 25.0/36.0
CHERETF

2 RS0t

2.1 [RigESESM®REL

TEIE B FRLT , BB E R 2 200 ng/ml Y
AGs IRAFRUER I, 76 5T faf HE 300~ 650 B 454 T
FH—2 50 S 45 H AR, MR BEHL 10 Ff AGs 11k
B IR e e i e R o B AR N B S T
VR FEHRE, et 2R T, REUAS [A] A filf 5
At FH RS 10 Fh AGs BB T fE 58
BRI RE & T EE TP B TR E
h BAME AP E B T DL CE R, A
KU 2, 45RERW], KRR R (CTC) HZH 5
PiAEE i C,.C, . C, 3 PP TGS A AH ) 9 [ 43
SRR AL, A R GTC C N E BARicd) .,
2.2 BIEFERK
22.1 GIEARRISEE  AGs A B AW
FEP R4S Frederique 2510 R &N 2]
TERSATEIN T 20 mmol/L .3 pwmol/L .2 mmol/L
BT R, B x5 5 W 1 5 P RS 1 7K
PEES Al HAR Y B PR 88 H 8 X R) 5 ik
TR 11 [T 22 ARG G 7= A A AT 3 I B, 5% i) SECRH G 14
AR AT A, BRILZ AN, s B AR

TEAE b A R B I R] R ek 8 U AU R 4 e I 42, MR
E JJFeng LRI S TR 2 B A 250 mmol/LL
200 mmol/ LH iR & , {H L v vy ik i &k 9 fF FH X A AH
RGN MR R &, 2 B R G g
FEFFIE FERE N RS R IL , ASF 5% 78 T 125 1 Xk
FVFIEER v B 3 s A AR50 25, 548 T OSAKA
SODA SILICA .SiELC Obelisc R .BEH C18 HSS T3,
BEH HILIC 1 BEH Amide 6 /#7835 4% % B R4
5526 AT B R R A R A e g R R
BEH Amide &35+ P SEURE Ry 196 e 58 58 5 0 & BE A%
ZeA UKL, B 1% (IR FR 23 %00) W R (TR A 0.002
mol/LZTREE ) Eu i (38 i, H A5 40 1% 53 25 Ve Mok, 0
YRGS H R A B F 4 min, HLXHR 30 R4 TG
FER B R R S, ] SIELC Obelise R
AT, O 2 i i B AR A R, X
A E MR R EK S, LA, BEH C18 HSS T3, 0-
SAKA SODA SILICA .BEH HILIC {3848 %3545 H 4
YICAR B, R ) /8T 2 min, 29 TR,
I, ARG £ BEH Amide 43 M7 (38 4E

222 ABHAKZ AR B BCE S/ PN
Bl NG KA R4 2% M T Y IR K S R 2
PR KT, XoF LI | R DL 43 H R 1 el AR 15
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Mo ZERFEI L 0. 002 mol/LZ R K A WAE J K
M, CHER P BV H AR RE J1 %, FLZE TR shAH Ik &
HOILA 1% 1% F R A B T 386 5 10 1 AL RE 3 O Bl 3% 0
T, B v A I R BORE T 24 FE A LA oA 0. 002
mol/ L& FREEIT A A2 B R MR PR BT 3 5 1 X B bR 1)
W R SE IR RE 1, ek T i FE B G, HE 0 T AN A i 1
{8, EBER 2 BREH B B K, LRk S5 B o
repfar, S0 H bR A9 A0 H S, S0 E BR A e 1 (E
RIS 02 SR, A PLA R 1% T R 0. 002
mol/ L TRER NGRS , BFRY) 20 R AFIEIE

2.0%105 -

a

497

1.0x105 - A
0 4 1 1 L 1 A 1 1 1 J
2.010°

b 5.43
10<109f
0 1 1 1 1 1 L J 1 1 1
10.0x10° -

c 5.33
5.0%10° -
0 1 1 1 1 1 L 1 1 1 1 1 1
5.0%105 [

d 5.43
0 1 1 L L 1 LL L 1 1 J
506107

531

0 l l l l l l l l l J

0 1 2 3 4 5 6 7 8 9
I ] (min)

| |
10 11 12

I, ARSI LL 1% R 0. 002 mol/L R4k 7K
WA 1% H 12 0. 002 mol/ LZ Rk 2 I 7 WAE i
SIAR BB EEVEL . B 1 AT LUE R E R 200
pe/ LY 10 Fhad Eob 2 b R @ik B By i i
T, SRS SRR I IT A A L, AT
FEAETC B TR B30 254~ AL T sl IA R |
TRUE T R &, N2 ey T, ke T BTiSAE
AR, B 55w e 2 iR 2%
ok X, N RE B ARG HE LY SRR s s e

2.0x10° £

1

5.48

1.0x10°

0 1 1 L L 1 L 1 ] 1 1 1 J

5.0x10° 5.34

T

0 1 1 1 1 1 1 1 1 1 1 1 J

1.5%10°5
1.0x10° -

0.5%10° |-

0 [ T T R | G 1 1 1 1 L

3.0%1051;
2.0x10° -

1.0x10° |-

0 1 1 LJ.__‘lLI L L L 1 1 ]

1.5x10°5 -
J 5.52

1.0x10° |-

0.5x10° -

0 | I [ I E— | I S R E— E—
0o 1 2 3 4 5 6 7 8 10 11 12

I 18] (min)

o

akxmhéi,h%?ﬁ%%,“Hij(;ﬁiﬁ,d£ﬁ[§%% A;e:ﬁ'ﬂ%% B,fﬂ%%ﬁ,gfﬁ%%,hﬁ(ﬁ%ﬁ%%,lIﬁfﬂf"ﬁg,]%ﬁ%% Bc

1 10 #FNZEHHRE R MRM B

Fig.1 MRM chromatograms of ten aminoglycosides mixed standard solution

2.3 REUAFIHIESE

AR L U R R 28 MR L £ IR SR
BHER VR RN 5% — R LR S TRV AR R R U
ZEHNT AGs BRI, S5 3R, 248 10 mmol/L
WERR Eh 2% AT .0.4 mmol/LZ DY 2R —#hh

PSRRI MO v B2 R 2, AR T )5 85
b, S [RDACR T 5% =8 CFRAE M IREBUK, % T
TURERE S B 10T, VRS, 10 A H AR i 1nDlioR
F70.2% ~80. 5%, H I, £ 5% —FH LERAE
iR
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2.4 ERZFERZEHRL

24.1 AR EMEREWLEZE BT 10 F AGs &
Tt &9, fEARMES R GB/T 22969-2008 (1) [
FARUE T SCAEN B T A Y e AR BOR HR A
B R B2 6N, I8 A A A8 VR0 [ AH 2 B
(Solid Phase Extraction, SPE) & ik, Btz 4k, [
FARUETP A 2 F AR A U v DR R 2, A
W58 A TR A Ak 2D B8 A bk e fi FH 2 - X7 ) 5%
R, %X e T WCX  PRIME HLB #1 HLB 3 f R
[F2E % SPE [ [R5, 45 R W], WCX X H bRzl
YRR /b | 45 PRIME HLB bV 45, GTC . DSM .
SPM \HGC ,AKH Y [RISCR LT 40% , B n el
FHILPEAL, M HLB X H AR 259 19 & 5 R B Fa e, 1l

200
150

100

Bl (%)

50

0

WCHEAE65.1% ~ 87. 9%, L, AR WFFT £ HLB #
YR e 4 1) SPE

2.42 pHAAMTEABE R F e Hwm Wi FEAAHAE
WOHER & W ) pH (E 23520 H bR 0 2 7 fb
JIE RAERE BRI %, iR 45 3R], pH<
5 FipH=9 B, HAa¥ ¥ Ik fE HLB A LR 8, BF
PIAIRES %2 T pH {H1E 5.5.6.5.7.5.8.0.8.5 5
T, 5% = A LR R BOR I, HLB AEXT 10 Fh
HARI A IR, P 2 FIEl 3 R, 2438 8 415
SRR FH pH Ry 7.5 BF, HARZG44E HLB #: Lk
TRF , BISCR R 2268, 1% ~96. 7%, Pk, e pH
J 7.5 480 SPE _FREIFAY pH {H,

B STM; ODSM; @SPM; 0OKNM; B GTC; LINMC; O TBC; O HGC; 8 AKH; O APC

STM: KMBER ; DSM : WA HEFE K ; SPM  5EFE 2, KNM . RIBEEE A GTC. IR KFH R ;NMC i K B; TBC. ZAFH R ; HGC . Wi K B; AKH . ]

KRR APC ZEHR,

B2 3BEF 10 #h AGs K[E pH EREUE K EIHE (#R 7K F 200 pg/kg)
Fig.2 Recovery of extracts of ten aminoglycosides in eggs with different pH values ( spiked 200 pg/kg)

1501

& 100r

=

= S0r
0

5.5 6.5

o0 [=
(=]
foe]
W

B STM; @ DSM; OSPM; 0OKNM; & GTC; B NMC; & TBC; O HGC; 8 AKH; O APC

STM : KWLEE 2 ; DSM : WU i85 38 ; SPM . BERE 38 s KNM: RIRE R A GTC: JRRE R NMC B K B TBC: ZATR R HOC . 1% R B AKH . B

KRR APCHEHR,

3 &5 10 F AGs R[E pH EREUK A EISE (7K F 200 pg/kg)
Fig.3 Recovery of extracts of ten aminoglycosides in milk with different pH values ( spiked 200 pg/kg)

243 HEMIERWIEE  ACs JB TR IEILEY, N
P m BAR7E HLB RYPEIECR , AR % 88 1 4k

(A) 10% P ERAKER (B) 5% 5 N BEKEERL(C) FTH
fif © SABE : 7K (10 2 5 ¢ 85, RFEL) (D)4 FhykM T
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FIRCR: 250 S5 P9 A P Aot | TR R T /K VA T
HFOMA SN & T HARY7E HLB A LAY 1 i 5L
R OFTVIEEH RS « SN - K (10 2 5 85, 1KFH L)
Ve H AR Y, X9 8 A W 10 i AGs Y [ ISR 7
60.9% ~89.4% (18 4) , W &k = T HABM PR

TR T K 3 B e e, SR R v ARG B 3K
ORI T LAPE R R AE o BTS2 I
ML, 4520, Yei R Ay pH (8 X5 H bR #Y i
R WERN, BOEXF e T 2 Fhk ik [ R -
100
90
80
70
60
50
40+
30

201
10

I (%)

SETNEE 7K (10 5 ¢ 85 &FHLL) (D) FIHR : S+
i 2 2 mmol/ml LFREZ /K S (10 = 5 = 85, {KFLLL,
pH=0.80) (E) J By, 4351 /260.6% ~ 98. 9% Fll
73.6% ~101. 0%, VEWLH E XF HARY) Rk Rng A 42
i, HLAER EALISE MR, APC Fl TBC A9 2f 16 5
A5, AL R A e, P, AT e R IR+ SRIN
Fi 1 0.002 mol/L MR KW (10 5+ 85, &K F]
F, pH=0. 80) 1E Ay ¥ JI8 980 S Ly Jid )5 v W A A I
HLI 2

[T

0

bl
B STM; ODSM; BSPM; O KNM; B GTC; & NMC; & TBC; O HGC; B AKH; O APC

A ZK B2 10% H BRK VR C 5% S BOK A D R « SEPEE : /K (10 : 50 85 (RBIEL) . STM. KWLEE 3 ; DSM . XU 4 55 % ; SPM . £
FEHKNM: FHRER A;GTC: JRRE R ;NMC BT & K B TBC: ZATE H  HGC 1% R B; AKH. IR R & APC L %R,

4 FREZEH R EHEZEEL R M0 (R 7K TE 200 pg/kg)

Fig.4 Effects of different eluents on solid phase extraction ( spiked 200 pg/kg)

2.5 BB ERE R IEME

ESI I8 5 %2 8 5L o b & 1 st BE 7 B s 4
YT, 7 AR B RO, BRI, Oy T HER E B bR
YIS, ARFSE T T PTA i A 38 3k ) S5O0

AT F BB 718 1.2 B 07 0 1) 4% 5L 0 b o
W, 2 Bk JRrp A N RS AR R % A AR I S
b WS/T 356-2011 (1) 3 5T R4 5 . 38 4 PEA $5
B, AREZS T P AR R W TR (A ) AN 7
BRI 5T 06 AR ( B) () BUABE DA, i B 84 ( ME)
ME=A/B,# ME 730.8~ 1.2 | & 1 5 B A B
W, 3R3 R AERAETGEEMET, 10 F HIRY
HB R B(NMC) Al % % B (HGC) 76 & & it
JRALN AN i A4y 8 Fh 2 e XS R S AR S5 AR
WA AESE P ) s B S Ny, AESE 0 AR - RIR
2R (KNM)  JR K% R (GTC) \NMC, Z fi % &
(TBC) ik~ B (AKH) Fl42 585 R (APC) By 5L 5
BN AN AR 4 PR YIAE AT SR AR AR S T
T SR AN A T I B R RSO A R 1)
25 RWFGER R SE IR A At TAERE T i

R3 10T AGs EEFFPHHE SRR

Table 3 Matrix effects of ten aminoglycosides in eggs and milk

e AR

oty
LIS G 2 & Y F10
STM 1.3 1.3 1.4 0.3 0.4
DSM 0.7 0.8 0.7 0.4 0.3
SPM 0.7 0.8 0.7 0.4 0.6
KNM 1.4 1.4 1.4 1.1 1.0
GTC 1.4 1.4 1.5 1.0 0.9
NMC 1.1 1.0 0.9 0.9 1.1
TBC 1.5 1.4 1.4 1.2 1.1
HGC 1.2 0.9 0.9 0.4 0.5
AKH 1.4 1.4 1.3 0.8 1.1
APC 1.4 1.2 1.5 1.0 0.9

STM ,DSM ,SPM . KNM ,GTC .NMC ,TBC \HGC ,AKH ,APC ULIKl 4 ¥,

2.6 EMYPis 10 F AGs FHEEH T

VEHCRKE i AGs 1Y J RN WAL 5 Ry 25 2 o, 4%
ik 1.3 BT AL 10 A AGs 1YL 5 2 51 b o i
W, 10 Tl AGs 2 5 B A0 s T REURIAH I, 1) Jo o
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W PESR IR T /e, 7050 BB 3 A% A 10 A5 51 LE
Kt BRAE R . 2524 (3R 4) 3RIWT, 10 RR2S7E4S F
AR N PR S R B, MG BB (R*>0.99) , T5 ik

Fz4 107 AGs HEMTEE . &MEAFREXRZH RHRFIESR

ARG HH B RN 5 R 4931 4 10.0~ 50. 0 g/ kg F130.0 ~
100. 0 pg/kg, i EARIES A GB 31650-2019 (£ &
L2 R Rk B B A ) HXT AGs B PR EEESK

Table 4 Linear ranges, linear equations, correlation coefficients, the limits of detection and the limits of quantitation of ten aminoglycosides

S ey foﬁgﬂ BHE T W R R ff jlfff) ﬁfﬁi

& STM 25~1 000 Y=2 887x-23 077 0.997 7 20.0 50.0
DSM 20~800 Y=17 572x+60 137 0.998 5 15.0 40.0
SPM 20~800 Y=6 054x+32 640 0.999 8 15.0 40.0
KNM 20~800 Y=80 422x+13 287 0.998 6 15.0 40.0
GTC 50~2 000 Y=48 447x+176 317 0.999 9 50.0 100.0
NMC 50~2 000 Y=1 278x+7 580 0.997 2 50.0 100.0
TBC 50~2 000 Y=36 240x—-1 709 410 0.997 5 50.0 100.0
HGC 20~800 Y=13 666x+27 584 0.998 9 15.0 40.0
AKH 25~1 000 Y=35 135x+14 603 0.999 7 20.0 50.0
APC 25~1 000 Y=16 217x-264 019 0.997 9 20.0 50.0

LS} STM 25~1 000 Y=2 289x-12 367 0.995 3 20.0 50.0
DSM 15~600 Y=9 723x+19 442 0.999 5 10.0 30.0
SPM 15~600 Y=2 566x+8 360 0.999 3 10.0 30.0
KNM 25~1 000 Y=19 403x-126 028 0.997 3 20.0 50.0
GTC 50~2 000 Y=13 278x-215 031 0.998 7 50.0 100.0
NMC 50~2 000 Y=1 032x+608 0.999 7 50.0 100.0
TBC 50~2 000 Y=7 063x—-58 962 0.999 6 50.0 100.0
HGC 25~1 000 Y=6 545x+13 179 0.999 3 20.0 50.0
AKH 25~1 000 Y=3 833x-28 695 0.996 5 20.0 50.0
APC 25~1 000 Y=4 584x-59 435 0.997 7 20.0 50.0

STM ,DSM ,SPM ,KNM ,GTC \NMC , TBC \HGC ,AKH ,APC ULIE] 4

2.7 ARmmEY R A HEENIRERE

BN 1 A% 2 4% 10 5 s PR 3 F i i ik
& BT & EMT AR b, B0 H iRy
e, BRI INKSEAE 6 IRE S, Py Il
FARXS R I 22 W3R 5, 45 R (R 5) KW, 10 F
AGs B2 [ R 7E62.3% ~ 110. 4% , 41t 8] F14tt
PR AE X5 A o s 22 297 1.0% ~ 13. 6%, 5 M %
ST A AR H, AR D ik S AR LA R AR X B
WEm 222 /NT 15%, BRI 4h, 8OFESE ) (o o
BRI R B Ay IR 2 2K | AT
H1 10 Fl AGs AT L ER
2.8 LEREESRT

T 2 B UE R AT N T ST 1Y)
T TR R 2K R ) 20 ) 8 (A9 8 5 2 | 455

) A (A0 A SEA TR I, AR 1 3R
FH SPM 5% B8 iV BN 88. 4 pe/kg, Hidk 19
Ty E SR ARAG

3 45 i

AR IS R AR Sl I 5% = S LRV AR
B, 28 HLB A1 ¥4k, >R FH o 2500 AH €033 - AR 06 o 1 A
W10 b AGs, % 7 % 89 ke th FR  10.0~ 50.0
ng/kg, 7E i BR 4 30.0~ 100.0 pg/kg, [l K K
62.3% ~ 110. 4% , 1t P9 1L 8] B 7 f 22 4 1.0% ~
13.6% ., J5iuenf 2R P, PR 1A O E K bw
P ARG D X6 2 R S 5 TR () o ok i feft %
TR, 38 TS bR, ATl A SR TR A T
RS,
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Table 5 Recoveries of the ten aminoglycosides at three levels in eggs and milk (rn=6)
N X35 415
sl  BIUKFE  WESE CPReR ftEbaE AR B0k WE SR CPRIRICR bR bR
(ne/kg)  (peke) (%) W= (%)  MZE(%)  (pgks)  (pg'ke) (%) Mz (%) fWZE(%)

ST™M 500 359.1 71.8 5.8 4.7 500 393.4 78.7 5.6 5.6
100 96.5 96.5 5.2 7.5 100 85.0 85.0 3.7 3.7

50 48.8 97.7 4.7 9.0 50 42.1 84.2 7.0 7.0

DSM 400 366.8 91.7 7.8 7.0 300 324.9 108.3 7.5 7.5
80 81.3 101.6 7.9 11.4 60 59.7 99.5 5.5 5.5

40 31.0 77.4 4.7 7.1 30 30.2 100.7 5.3 5.3

SPM 400 389.4 97.4 5.4 12.2 300 279.6 93.2 5.3 5.3
80 86.7 108.3 3.7 1.0 60 57.2 95.3 4.4 4.4

40 41.2 103.0 5.6 13.6 30 28.7 95.7 4.0 4.0

KNM 400 327.3 81.8 3.6 11.9 500 311.3 62.3 3.1 3.1
80 79.3 99.1 7.6 5.4 100 64.9 64.9 4.1 4.1

40 38.7 96.8 7.0 7.5 50 31.2 62.4 2.8 2.8

GTC 1 000 847.7 84.8 9.0 10.4 1 000 829.3 82.9 4.1 4.1
200 190.5 95.2 7.5 13.0 200 143.9 71.9 6.2 6.2

100 84.9 84.9 8.1 12.0 100 75.2 75.2 7.0 7.0

NMC 1 000 938.1 93.8 7.7 12.5 1 000 909.9 91.0 6.9 6.9
200 193.0 96.5 8.7 12.8 200 170.9 85.5 6.5 6.5

100 97.5 97.5 6.5 13.2 100 110.4 110.4 3.8 3.8

TBC 1 000 934.7 93.5 6.9 8.4 1 000 962.2 96.2 4.0 4.0
200 183.3 91.6 4.0 7.4 200 148.7 74.3 5.5 5.5

100 97.4 97.4 3.2 8.3 100 65.1 65.1 4.6 4.6

HGC 400 262.9 65.7 5.2 11.0 500 313.5 62.7 5.4 5.4
80 52.9 66.2 3.5 5.7 100 66.3 66.3 5.2 5.2

40 26.6 66.5 7.0 12.5 50 33.4 66.8 5.6 5.6

AKH 500 403.5 80.7 6.2 7.5 500 330.7 66.1 4.8 4.8
100 103.5 103.5 8.6 5.0 100 64.7 64.7 3.8 3.8

50 45.7 91.3 6.4 7.8 50 33.5 67.1 3.4 3.4

APC 500 451.1 90.2 5.7 7.4 500 371.7 74.3 7.0 7.0
100 75.0 75.0 8.0 6.5 100 65.4 65.4 4.2 4.2

50 39.3 78.7 4.9 9.4 50 33.3 66.6 5.7 5.7

STM .DSM .SPM .KNM .GTC \NMC . TBC \HGC \AKH APC WLI& 2 13, IR = &/ BRIk SF-x 100%
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