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Abstract; Objective

To establish a method for determination of 5 aminoglycoside residues in milk by hydrophilic
interaction chromatography-tandem mass spectrometry. Methods  The sample was extracted by matrix solid phase
dispersion with silicon and ethylenediaminetetraacetic acid disodium salt. After the elution using 0. 1% formic acid, the
sample was detected by hydrophilic interaction chromatography-tandem mass spectrometry. The conditions of elution for
mobile phase and analysis for mass spectrometry were optimized. Results The recoveries of three spiked were at 65. 7%-
96.5% and the relative standard deviations of detection were at 4.3%-8.6% (n=6). The limits of quantification and
detection were 8. 0-80 wg/kg and 2. 5-25 wg/kg. Conclusion The method is simple, accurate, sensitive and it can meet
the determination requirements of drug residues in foods.

Key words: Liquid chromatography-tandem mass spectrometry; hydrophilic interaction; matrix solid phase dispersion;
animal derived food; aminoglycoside; milk; veterinary drug residues
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Table 1 AGs maximum residue limit for EU and other countries
[¥ %/ 41 41 WA #R B R KM HE FTIMEER
iy b 12 A 500 we/kg, W 200 we/kg A 500 pe/kg, ¥ 200 pg/kg P 200 we kg, W5 200 we/kg —

ey A 500 pe/kg A 500 pg/ke

4214 250 pe/kg, # A 100 wg/kg —

RN A 125 pe/ke 15 125 we/ke

e AL 100 wg/kg —

A 600 we/kg, W 200 we/kg( it
H AL \ _
[LEpsS=9)

A 500 pe/kg, W% 200 pe/kg A 40 pe/kg, W 400 pg/kg

.;Plﬂ[ﬁﬁ — .

nE AL 100 we/kg A 100 wg/kg, if 300 ng/kg

s —F R T IZ R
oG 7KV P Al 2 3 5 T Ak 2R B T MBS L R
JHVRCHRAE I 0 A A B0 (5 iy Ak 2y 54k 2 4 4
FE i, bR BN EE AR S A S AT A - RORORE
TSN/ R AN K W ARG I vk BAR
A1, {H R A AL S8 0 WOAR (033 - 88 I 5% ( LC-
MS/MS) 75 AL s AH I ACES %8 1270, R 80 R A
g TR S BB X0 S ECR Ge R E R 22 AN
TR S T O R AT S 5 0 4 L A T B g R
E K & H M B 7% ( hydrophilic interaction
chromatography, HILIC ) i >k & Jig 2 , {fi FH S AH WA
3% (RPLC) B3R s AH , AT 73 B s A VA L), ik ke 1
AGs 4y B = B 5 5 g

AR F) FH FE B [ AH 43 B ( matrix solid phase
dispersion, MSPD) £ RXJ & /K VERY 5 Bl AGs #E4T
PEHUS , 2 HILIC-MS/MS £ I, 77 2% &7 8 H R
L IE S TR W AGs [ 5R BE R DN, AT 2 A A
Xt AGs 119 5% B R A o

1 #MREF*
L1 2R 51l

Ultimate DGP-3600 &5 28 ¥ AH €8, 38 ( 38 [5 3¢ 2K
) ,QTrap3200 55k JFi i {X ( £ [E AB Sciex) , Vortex
Genius3 B iR g 1R 2] #8 , 2034 AU B 25 %2 | VisiprepTM-
DL [E A0 A M ZR 58 ( L [H Sepulco) , [ AH A B (SPE)
2 (6 ml) K IE B S Bl 3 R f Sk
Agilent, SiELC ®  Obelisc R {4 % £ (2.1 mm x
100 mm, 5 wm, 3 [# SIELC Technologies)

KW 7 2 (99.0%, CAS: 1695-77-8) | 4 5 &
(98.0% ,CAS:57-92-1) WA 5% % (99. 0%, CAS;
77093-29-9) K < 5 (98. 0% ,CAS:37517-28-5) |
RIRE K (94. 5% ,CAS:8063-07-8) b i $ 11 [ 7
[E Dr. Ehrenstorfer GmbH , — & kL i ( Si0, ) R} ( 32
[ Sigma) , & Z D0 42 — 4k (EDTA 44 E, 75
Mrak) ,HEE Mg HPLC 2%, R ( (i 4t ) , ik
5 K ¥ 4K o
1.2 Jiik
1201 BRiEss o il &

I ERRARILS. 0 mg R R BEH R WA

BERE R KR A CRIREE bR, 10 ml -
K (70 30, V/V) ¥ fif, B A5 45 ot W) Wk R
0.5 mg/mlff £ W, PRAFFR G o PP B e 45 it
W S0 A5 A B 25 43 BTk BE R 10 g/ ml (14 5 1
S RICTR 38
1.2.2  FE S RT3

HLO0.5 g 4144 1. 25 ¢ Si0, HUELAI 1. 25 ¢ EDTA
ZOAE T S AR BB IR S S AR I AR
ATt i SPE & o AR 2 ml L .2 ml 2 -
L.O%HE fig (95 :5, V/V) .2 ml Z Ji5-1.0% H fiz
(90:10,V/V) 2 ml ZJi5-1.0% Pz (85:15,V/V) ¥
BEHTER TN DL FS#E | IF 56 A SPE & iR fEsR H 2R T
WEE BRI E N 0.5~1.0 ml/min, H 5 2 ml
0. 1% W R VAW LA 0.5 ml/min [ 38 B We B, O i 48
VEWE W . T & s ¥ e IR W 2 A & 2 ml,
0.22 pm 8RS U85 73 HT .
1.2.3 2 i il %

FHAR & BRI A2 (4 5 Fh AGs 19 2R W4 Jy 35 T, 4%
1. 2.2 2 BRAS 3] 25 1 6 5T AR S i R0, 0 BBOAS [m] 3 1Y)
A3 BT R A v v TR, T A BN TR VR B TR A AR
HEFR A (Hh SRS 2 R R 43 i oy 2.5.20,100
200 ng/ml; RWEE 2 FI R AR 2 R JE 4500 4,10,
40,200,400 ng/ml; %% 55 2 F B oK R B Mk B2 43 )
20.50.,200 .1 000.2 000 ng/ml) , A7 45 ¥ Wi ¥4 &
T 20 C vkH LR A7 o
1.2.4 fURR5KAF

o . {4 % 45 . SIELC®  Obelisc R (2.1 mm X
100 mm, 5 wm) ,FhAH A & 0. 1% R LN,
WENAH B O 0. 1% B R, HE il 40 °C, AR R
20 wl, VA 0.3 ml/min , 6 B P BG40 DL 3R 2,

2 BBREVEI A E

Table 2 Condition of gradient elution

[} [6] / min A/ % B/ %
0.00 90 10
1. 00 45 55
3.00 5 95
6. 00 5 95
6.01 90 10
9.00 90 10
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JB T < FL R A S R 5 OE B R (EST) L, X
5 E 1 (CUR) 2 172 kPa, fif % < JE J7 (CAD) g
34.5 kPa, B 7R IR O 5 500 VBT IR R B
550 C, A RT3 172 kPa, il B #4 <% 1 o
172 kPa, #3000 2 [ R B 7 Wil (MRM) |
TR 3.

%3 5 Fh AGs iy MRM 414
Table 3 MRM condition of five AGs

S — BT TR LEHRE  fERE
/(m/z) /(m/z) /V /V
140.0° 65 30
KM T % 333.1
e 121.9 65 33
263.3° 160 42
R 582.2
BEX 246. 1 160 50
263.4" 80 39
KU T 2 584.2
ARTE 246. 1 80 52
— 125 264.3 31 23
| < .
- 163.0° 32 30
163.1° 33 32
I 485.2
R 205. 1 33 30
" NEEET
2 HERE5SWH

2.1 MSPD #& 1tk

MSPD ELA fii i PR | $2 B 5 e A5 0 o, %
T2 Wy Rk 5 b B2 2 Bk AR DAY AR R Ak
B, ARG SR A Si0, BURHS EDTA 4k 3t
ZH AR OB R (Si0, T B AGs, EDTA g4 # T
B L4 Wy B B v 1 & 8 B 1) XA b 5 f AGs
AR E, %287 7K 0. 1% W R DL K 206 % 75 W 1Y v
JRERSCAE , FHRE i 1 T [l i S S i X &L B 25 R R
RIRE R 30 pg/kg, KMEE 60 pg/kg, i 5 & Al
BT R A 300 pe/kg) H AR IUSCR . R Gk
JB,5 i AGs PR B BRI ; >R HI/K B — a2 Wk B 1y 1
R K Ve i, 25 SR R 5 Fp AGs S RERE VR, tE
BT, B PR /K Yk T A5 310 0% 4% 40 A 0 Tl AR
TRBEME o #F— 20 0 1k B v B X 5% 3 80 % 1
M, 4% % 0. 1% .0.25% .0.5% .0.75% . 1. 0% H i
IS W, 3154 i b [, 25 2R 3R B, R
0. 1% W IR 7K 75 W03k B8 s, 4% 20 A 4 1 T ol & 23 e
U, s 2 R 71, 3% ~93. 4%

R T WD BT A B R BTN, R BR 4 A
PR B T B, rE R G L G- IR IR
BV WKV DA BR 2% A5 % rhOAS [ A PR BT A
ARG HE 2N AE R ke, I 38 W K 1. 0% H iR
(8 FE A LA B 255 i i 1 2% Jo , 44 5 B UM Uk R 34 Wi 4R
HERE, R IAE SN -1. 0% W R (80220, V/ V) [k Uk T
HORT LA A R BOR R A, R 2 R UCR T 2 ml
WG 2 ml ZHE-1.0% R (95:5,V/V) .2 ml ZJif-

1.0% 1 fig (90 : 10, V/V) .2 ml Z fi5-1.0% B fiz
(85:15,V/V) ik PeBR A% ,2 ml 0. 1% W R % W vk it H
WAL E .
2.2 HILIC %44k

FF HILIC [ [ 2 AH S W v, 5 W Bt oK 43 il
At AR P 3 3R, DT AR 3 i O DA R I B AH TR 4y
TC 2 [ 7 AF 92 ThT b A 0 W BT A AR PR R 2 . 3 A
F HILIC {9 [ a2 A5 A & A7 A Ak i R e 5% 44 1k 5
BB R R P B (ZIC) DL AN H
) FR ORI RG 2 R0 5 BR S L W R B A W TR AR 8,
Frof SCk T & A T B AGs B R A AR
B fik J 2 Ak ORE A ZIC = F, Hovh ZIC X%} AGs fy
BRI . AR R A SCHRT R, 7 HILIC
FERb 1A 55 B F 28 4k T A [ 2 A 0 Obelisc
R Obelisc N €& 3 A, X T M P | 55 4 1 R A 4 1) 1R
AU ERRRA . RREH R T Dk 3 = %
TR HILIC 3% 4 (ZIC-HILIC) (45 & & 1 55 4
YEH B9 HILIC {4 3% 4 ( Obelisc R) W B [ & AH , XJ
MBI R E LR IEIIT T — R 5
=58

i F ZIC [ 52 AR, = o0 45 B R W 2% 1, 1%
F5 MG ) 20% AN AE AR 2R B 5 R R
LA, LA 5E 30 2 AH B 75 5 5 pH B X {4 7 i
] R0 T ) 52 MR, e B T IR S AR &
Ji5-150 mmol/L Z, i #%-1.0% W fig (20 : 40 : 40,
V/V) .

i Obelisc R A8}, 43 5 H 7K | 2 fifE Fn H A
kb o R R R G R B A R R R R I
Wi 17 R e v o DA SRR [ 19 B9 7 vk R 3R Ak, 4k T
WM B R R 0. 1% W R 54 0. 1% W g
1) 216V S T 3l AE B, 43 B P 0 e A B . TR
ol 35 AT 7 A AL AR B 0 0 BT S R, A T AR HE
Bt (& o3 A vk BE 3 O 1 e/ ml) 4 €5 3 14 WL 8T 1
R R MR BE R R AL UM O, 7 A B
fenE HAMNAEZRMN —HE T (HHEE m/
582.2, WA R R m/z 584.2) R E 1 5 A IX
Gy GEML WK, W R & R HILIC {a 3% 4F 24 6 W
JE TR ELR {H A Obelise R A 43 A1 B 52 #5505
T Z1C .
2.3 kAR

FH 28 35 5 A5 AS [) 3k B A9 TR A s E 5 YR, LA
FACE WA BE (ng/ml) g K A B , W6 THTBH A G\ A6 A
BENEPERIE T, 7E— RIS HE M, S Fh AGs £
PEXRRRUF,AHCRE(r) £E 0.992 5~0.999 9 Z
). BRI (fFMEE =3) R 2.5~25 ng/kg,
ERME(EMELL=10) % 8.0~80 pg/kg, L3 4,



e 575 AH 23 -2 K 58 B A T 4038 - BB IR B TR S AR W S R U ME Y S AE R B — R 5F

—225—

250 000
200 000

£150 000 |-

=

& 100 000

b

50 000

B

T

0

t/min

50 000
40 000
30 000
20 000
10 000

0

t/min

TE 1 M RMAE 2 MR R 3 AR K 34 WPIKRE ;S J-RIBEEK ;2 Obelise R £ 3b O ZIC 4
B 15 AGs 7E P (3 AL Y MRM [5]

Figure 1

T4 5T AGs (WM Bl AH G R B R

Table 4 Linear range, correlation coefficient and sensitivity

of 5 AGs

I LA LIPS At R SE it PR

/(ng/ml) (r) /(ng/kg)  /(pglke)
KWE =R 4 ~400 0.999 9 5.0 16
HER 20 ~2 000 0.9925 25 80
WA ST & 2 ~200 0.994 7 2.5 8.0
kR 2 20 ~2 000 0.999 7 25 80
RIRHR 4 ~400 0.999 3 2.5 8.0

FHZS FURE S A3 0 A o V5 W09 325 0 2 i A [l
W 3B 3 AN 7Kk B2 e BT T Y 5 A
HEAT R il A B R R, A VR BE K P AT 6 IR
SEME  THE AR ] BORs 9% B8, 25 R SR 5. 4
Wy 5 Flv AGs ~E- 2 finds a1 s 28 HE 65. 7% ~96. 5% Z
(i), AF X B 1 A 25 (RSD) 7€ 4. 3% ~ 8. 6% Z [}, 7] LA
TG FE G v SR

5 5 F AGs AR IS AR % 8 (n=6)
Table 5 Spiked recovery and precision of 5 AGs

&Y WA/ (ng/kg)  FEEKE/ %  RSD/%
100 84.2 6.3
KWEEH 60 71.3 7.3
20 69.0 8.6
500 90. 1 5.8
i % 300 83.4 7.1
100 74.0 8.4
50 96.5 4.8
WA R 30 80. 8 6.9
10 75.1 8.5
500 95.3 4.3
[P S N 300 93.4 6.4
100 85.5 7.3
50 85.3 5.4
RN 2 30 75.3 7.6
10 65.7 7.8

2.4 SERREE AL E

BEATTE BT Y MH =AY 10 A4
Firtt 100 {3 4R W5RE S v 5 Fh AGs 1ER AN . AGs %
BIITE 50 pg/kg AR, Bl 2 [ A bn i R 205K

3 Ihgs
AR I 7 T A B 2 AR WA S R S FP AGs

MRM chromatograms of 5 AGs on two columns

(RWRER HEHER AR ER PR R R
B2 ) FR B9 HILIC-MS/MS J5 3k , £ fh /iy Ak 31 75 3%
A A58 PR, B BT T D, RE WS I A T [ R P AGs
B B BR e AG I 5K

S % Uk
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Determination of chlorophenols in food paper products by high performance liquid

chromatography-tandem mass spectrometry
ZHANG Zhirong, ZHANG Laiying, WANG Yujiang, LIU Yuting, XIN Zhenjiang

(Fengtai Center for Disease Control and Prevention, Beijing 100071, China)

Abstract; Objective

To establish a method for simultaneous determination of the residues of four chlorophenols

compounds (2, 4-dichlorophenol, 2, 4, 6-trichlorophenol, 2, 3, 4, 6-tetrachlorophenol, pentachlorophenol) in food
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