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ABSTRACT: Objective To establish a rapid screening method for 15 categories containing 107 drug residues in
aquatic product substrates. Methods The aquatic products were extracted by multi-solvent step and pass-through
-purified, combined with liquid chromatography-tandem mass spectrometer, and the positive and negative ions were

scanned and monitored simultaneously in MRM mode. The rapid screening of 15 categories and 107 kinds of drug
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residues in aquatic products were realized and applied to the determination of drug residues in actual aquatic samples.

Results All the drugs were well separated within 35 mins. The linear ranges of the method were 0.1-200 ng/mL,

and the correlation coefficients were greater than 0.995. The limits of detection were 0.1-5.0 pg/kg (S/N>3), and the

limits of quantitation were 0.3-10 pg/kg (S/N>10). The recoveries were 40.0%-120%, and the relative standard

deviations were less than 15%. Conclusion The method has high accuracy, sensitivity and good reproducibility,

which is suitable for high throughput and rapid screening of drug residues in aquatic substrate, and can meet the

requirements of national limit regulations.

KEY WORDS: aquatic products; veterinary drugs; multi-residue; rapid screening; liquid chromatography-tandem

mass spectrometry
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R2K(100 pg/mL), BB BUMER ZIRFR(100 pg/mL) . KFA
BRZSTRAR(100 pg/mL)CREEBT/RIBERHEABRA F]); 20
LR OER( s, £E Merck AR, HFRR(GIEHR, KHE
Fluka /3 7); Oasis PRIME HLB [&4H#<HUA: (200 mg/6 mL,
5% [ Waters 23 Al

Prominence UFLC #A P i AH (4.3 ( H A< Shimadzu 2>
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SRR AT LA 4359 o Ak B R o BRI
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B 10 min JEIMA 0.2%H BRI Z 857K (8:2, V:1)-0.5%
Na,EDTA Wi 6 mL, #WHEIRA 2 min, BAHEH 10 min,
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30.1~35.0 min, 5%B.
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BAr, (A2 TSl m . KEAR,
Phenomenex Kinerex Fs A% XF K #4024 ¥ 14 B4 A ] 2 45
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Fig.1 Total ion chromatograms of mixed standard solution for 107
kinds of drugs (20.0 ng/mL)

3.2 HmETLIEML

(DHEHUr X

BT RS2, 45 I8 2 B B 5 22 5 4K
K, [, oF R R EATE, T SERP 2R

100 =
S

N 7

80t N &P % N

NN BN N
= 60 NNANN N BN N &2
2 NN VRN &N
= NN W NN N
= WINN N NN N
=40 NN NNE N RN NN N
NN NN N RNE RN N
SNZINN 7N EINZENN N
SN INNAEN BN RN BN
WERYERNEINERY Y
NN AV NN Y
WRN RN EN RN RN
SNZINNZENSZBSNZBRN BN
F & F T F &

T& &L

7 7

o
Z

AALLLLLS LS LS LS TS LTSS
R R R

P2z

\

%
e

. XE
%

_%

BFA, HLHEEERBOE I A SR % &7 . SCHkE
WF R B, K4 254 34 0T IR 2 G 4R B, L BT 24 1 2%
Jeo WM L MRS . BRI, MR 25 5 v
FH AR, G DR 2R 5 1 T R A B K
SARTE T 25 PR IOCR, B ECR 2 s R b 4R
By gy =,

SR ZS LA I SE 3G 00F 8 ik AR B, DA RIS |
I R A0 S S A N AE Sk vk i 5 SR AR LR 4. AR AR 259
T2, A 9RZHS . 2R CHEE . %4 0.5% Na,EDTA
WM ZIE . 0.2%F TR CNE .« 0.2% RN ZIE/K(8:2, V2V)
BEATIREL, &M H: N2 A BT I SE H e,
PRBURBSER, PR, MR BRI
LR BRIRBOR 42 B T &, &4 0.5% Na,EDTA )
CIEERA B TR R 0.2%F RN . 0.2%
BRI LK (8:2, V- ERBUR R L4 L i =, JFH. 0.2%H
TR CNE/K(8:2, V)l T 8 RS SE AL, s
0.2%HF BRI 2B 7K (8:2, V:1)-0.5% Na,EDTA i AE 42 HL
A

)k )y =X

AHIF ST R P A i, Ak SR LA I 2R R R
14 38 3k X AR AE B, H A A AR IR AT S A A
Oasis Prime HLB A1, 172 AT v i & 20k 2 W B el 5 2)
¥y, I, ASHFSE8%E ] Oasis Prime HLB AEAE Jy [ AE A BN
FEE IR, ZFEREAL I A 2 5L T, R
O R D S B B 4R (B 3),

3.3 EPBINAFMN

ARG R T 45 e R i 2 BRI AR v T T
Xof 3 SN HEA T VA, B 430 R 25 R AR B (S R
2.2 ) FAEE R BRI AR A T, W e AR
IR AR, PR RROY o ad XF EL A, 2 A ER B

S 02%FMZNE B8 02% PRI ZIEKS:2, V1)

-
7
% & 5
NV LP v
“\ﬁ \"ﬁ “4 3
SN d RNE N & NP
NN - NNE H N N
WECPRR YR ENTY
SNIENTEN BN RN Y RN
NNRNEN BN RN RY RY
SNTIRNZERN BN IRNRRNZINN
SNIRNZIRN RN RN RN RN
NSTIRNTIRN RN RN IRNRN
NNRNEN RN RN RN RN
SNTIRNTEN NI RN RN
SNZASNTIRNZBNZASN RN RN
NN RN NN RN SN RN RN
MNTIRNZ RN RN RN RN RN
NN NN NN RN RNV NN NN
SRTIRNTIRN IRNPIRN RN RN
WERNZRN NN RN
“’2?%?%?? &»ﬁ" %‘4\\%&
po% N X %‘ »
s
& A A
Q &

e

B2 O [RIR IR 0 24 S 54 2 19 Tl S 3R HL B (n=3)

Fig.2 Comparison of recoveries of various drugs with different extraction solvents (n=3)
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Table 2 Sensitivity and accuracy of target compounds

251 2 PEVEFE/(ng/mL) G H R/ (ng/kg) E 2 R/ (ug/kg) [ %
ires 1~200 1.0 2.0 40.0~120

T T 2 1~200 1.0 2.0 50.0~110
PUFRE LK 5~200 5.0 10 60.0~110
ABmRE 0.1~20 0.1 0.3 80.0~120
i L A e 2 1~200 1.0 2.0 50.0~100
=oRHES 1~200 1.0 2.0 40.0~100
PERER K 5~200 5.0 10 40.0~100
Wl Bz B R 1~200 1.0 2.0 40.0~100
KIFAEES 5~200 5.0 10 50.0~100
e T S 5~200 5.0 10 40.0~100
HEREE 5~200 5.0 10 50.0~100
RIS 1~200 1.0 2.0 60.0~100
B[S 5~200 5.0 10 40.0~100
Mg 2 5~200 5.0 10 50.0~100
e 1~200 1.0 2.0 40.0~100
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Table 3 Comparison of results by different analysis methods

BSFE I FRUEDT B G5 R ARG 5 v D e 45

[(pg/kg) [(ng/kg)
1 B & 12.5° 10.8
2 B A 25.6° 22.4
3 Binih A 7.50" 7.20
4 Binib A 113" 10.7
5 B A 6.80" 5.94
6 Tk g s e 16.7° 17.3
7 WA 12.4" 13.3
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FERFRS> 54 0.1~5.0 pg/kg A 0.3~10 pg/ke, HAREIL
FH 40.0%~120%, HXHARERZES/NT 15%. S5CHW%
WEDT AL, vk e R R R AR A, BB, &
G K 2 Y 2R R L PR A, REGS
R PR R R R . TN T S BR K A i 2
Wk B R T A
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