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Determination of 7 non-selective cyclooxygenase inhibitors in fish by ultra-performance liquid

chromatography-tandem mass spectrometry with pass-through solid phase extraction
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Abstract; Objective

An ultra-performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) with

pass-through solid phase extraction method was developed to determine 7 non-selective cyclooxygenase inhibitors in fish.

Methods Samples were extracted with extractant containing 90% acetonitrile and 5% formic acid, and then purified with

Oasis PRIME HLB columns. The analysis was performed with Waters CORTECS UPLC C,; (100 mmX2. 1 mm, 1.6 pm)

column. The mobile phase was consisted of 0. 1% formic acid aqueous solution and acetonitrile containing 0. 1% formic acid

by gradient elution, and multiple reaction monitoring ( MRM ) mode with electrospray ionization was used to analyse

salicylic acid, piroxicam, naproxen, indomethacin, diclofenac sodium, ibuprofen and phenylbutazone. The effect of the

dosages of extractant, formic acid and acetonitrile in cleaning-up agent was studied. The main influence factors and

analytical conditions were modified. Results

Seven linear calibration curves were obtained with correlation coefficients

(r*) =0.995 2. The recoveries at three concentrations ranged from 80. 3%-95. 5%. The limits of quantifications were from

2 to 10 pg/kg. Conclusion The method has the advantages of simple pretreatment, high recovery and good reproducibility

which is suitable for the determination of 7 non-selective cyclooxygenase inhibitors in fish.

Key words: Ultra-performance liquid chromatography-tandem mass spectrometry; pass-through solid phase extraction;

fish; non-selective cyclooxygenase inhibitor

JE & 1R Z5 51 & 24 ( nonsteroidal anti-inflammatory
drugs) & — K IE K BT R 45/ AL & 9, R 38 A
[k 2= 5 A v] 2 RN RS R LR 2R gl e 2 |
KIRIEAF e A NIRRT B RE e 7 M gk

%5 B #5:2019-01-28

ESTEH - HI4RRGREERFEMRITLTIE (2018004) ; #1
mRLEHSZRAGEEHRFHE (20180533819)

EEBN MR F SEZEHTF MATOARSFREREE
E-mail ; jokelee2@ 126.com

o 140 Jay B 2 9 e K S5 RE R Wi R b Tz R T
R A R 2 XA TR SR R
BT R — AR R P R 2 1
ML A B2 o HOR R R M S B AL
(eyclooxygenase , COX) ) 120 1 K &R 45 &, B LLE
FY R R A R AR 22 A R, #R e 3 i B Zh g R
LI 7 A I, % 2R R S IR 2R BT R 24 Bl PR
Ry A 1 A S A B A 25 (FE SRR COX il
i),



8 o T AR 2 B A - e R 0 3 - BB K B R

A FR T Al AR S 0 1 B A AL T ) 25 ) 5k T

—117—

Fihm, 4

T AR PR COX M 25 W4t B3 1 M 4% A%
B MR RS, AT T F T R iR T B R
S S R R PE B o i T R e HE E COX
mﬁ?%ﬁéﬁ%MW1ﬁ2%%%%%ﬁ%%%
BEA AR, T 22 i s T o i
i B W TR Pl e COX MR 25 W i) 5%
Xt N B A e B 7 28 U A B G ﬁﬁa%ﬂ
ﬁT%ﬁ#ﬁ%@um%ﬂ%%mmﬁﬁmH .

EL R, K0l 6 B0 COX i 25 9 1 ) v 58
ABAE BRI R s R
- L WO R O kT 4 Ho
YRR €00 38 - 3 006 D o e L R0 o R T R R
(O3, )3z B T A BB COX 4 i 25 ¥ 5% ¥ 14
SE VERE T

18 P HR A A T NG 2K W T, 4 5 O T Ak
B, A T AR IRORN Ak 7 X R R AR RE A B R
RO, AR T S RO R, AR SR A i
2 AR A IO AR, T8 75 35 10 R4, 1B 0 R 3R
I W N % 5 Oasis PRIME HLB [ A 3 BUHE , 1Y
BE A R0 BE i 2 e, L 2 B AR 40 W 0 B B
PRE TR A BT T A B S ol i
I R A B -8 125 20 T A 0 38 - T T i A 00 21 Py
7 Bl BB P COX 3 8 25 5% B3 10 07 1k R A LR
6 75 20, T 3 L A B M R

1 #HR5F=E
L1 2 510

7L T 280 €0, 3 - E K U 2R J5 % B0k A ( ToC 4
Agilent 1290 P QRN I Agilent 6425 H LY
PR B AL, SE [ Agilent) (Mili-Q 28 17K % 2R 4%
(3% [ Millipore) \JiE# iR &

b 5 7K B B2 (100106- 201605, ot > KX
99.7%) . %5 # 7% ( 100179-201406, i &= 4 %
99.5%) . X4, 75 IR 41 (100334-200302, it 1= 7 %L
100%) . W] W 3% F ( 100528-200904, Jfi &= 43 %X
99.9%) .Mt B & B ( 100177-200603, J& & 4 %K
99.8%) . % ¥ 4 (100198-201205, Jfi & 4 %X
99.6% ) fRFEFS (100481-200601, Jifi &5 43 %% 99. 9% )
Pyl A b R 2 G A E B ST B, KGR L L TR B
AL BRIR S X R o Al O R O (5 1%
4li , Oasis PRIME HLB [EAH A BUAE (6 ml, 200 mg, 3%
[E Waters) .,

1.2 J5ik
1201 A o WA T 1

I3 R AR T Bb AR 2 FE P COX i 25 ¥y b

HEAL 2 10 mg, J P B9 i 56 #e 22 10 ml AR,

FHHBEE 25 2 10 ml, VE Sy b U i & 0 W ok B2
1000 mg/L) o FH P PSR L A A o i 45 1 Y0 B K
WA 10 mg/L IR A AR W . WBUR A 45
P o (R WG AR R 10 ml b, 1% W R
K WM B 2, BC il B 10, 20, 50, 80, 100,
200 wg/ LAYTE & FrE 5 2 50 WL o
1.2.2  FEFATAL B

2.0 g, ® 50 ml WIS LG, K
A 2 ml £ 8T KH 10 ml & 5% W R0 20 %
W, EIR A 1 min, T A 2.5 ¢ S AL B, PR35 42
15 min,5 000 r/min Z.0> 5 min( &.0 42 6.50 ¢cm)
HU 8 ml & JiF 4 BU WK 1142 hn 2% 1] Oasis PRIME HLB
AR A BORE I B 1 /s O i . e
FALHL S ml W, 40 C/RIB T AR ZE LT, K%
JIA 0.5 ml % 0. 1% H R () /K IE -7 0. 1% H R 1Y
CHEWW (L1, V/V) el A 1 min 35 5%,
0.22 pm LB R o &
1.2.3 &R0

i . {6 1% 4 . Waters CORTECS C (100 mm X
2.1 mm, 1.7 pm) ; FSHAH : A FHM 0. 1% H R 7K
VW, B AR 0. 1% W R A 2 1% A5 16 B8 O ot A
J¥:0~8 min,90% ~45% A ;8 ~9 min,45% A;9.1 ~
12 min,90%A . #i& 40 C; Hi# 0.4 ml/min, JFFE
& 10 wl;iz47H)0E 12 min,

JRE . B TR TS B TR (ESI) 2 & W
T (MRM) A5 55 T 8 S0 BE 200 °C ;5 T 8 <0
14 L/min; B4 B JE 3.5 kV; BAE H O B IR
380 VA HE T I T Bl A 30 RS AL IE ; MRM AT
B 0~4.5 min, KR ;4.5~6.0 min, ML %
HHE;6.0~7.5 min, 28 A4 ;7. 5~8. 85 min, M| 3£
3 ST IR A FIAR 3% 55 5 8. 85~ 12. 0 min, R M ;
HoAh BT 53t S8R 1,

F 1 T ARG R ME COX 1 25 9 /) B3 70 BT S 8K

Table 1 ~MS parameters of 7 non-selective cyclooxygenase

inhibitors
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Table 2 Orthogonal test factors and levels of the dosages

of extractant,formic acid and acetonitrile
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Figure 2 Recoveries of 7 non-selective cyclooxygenase inhibitors

in spiked sample (50 pg/kg) with and without SPE columns
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Table 3  Linear regression results, LOD and LOQ of

7 non-selective cyclooxygenase inhibitors
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g g
K% R 10~200 y=3184.5x-356.9  0.9998 2 5
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A 10~200 y=3695.8x-2760.8 0.9999 2 5
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Table 4 Recoveries and precision of 7 non-selective cyclooxygenase inhibitors in carp
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Simultaneous determination of eight volatile halogenated hydrocarbons in drinking water
by headspace-gas chromatography-tandem mass spectrometry
LAN Hongjun, WU Xuemei, FENG Yaoji, LI Shaoying
(Nanhai Center for Disease Prevention and Control, Guangdong Foshan 528200, China)

Abstract: Objective To establish a method for the simultaneous determination of eight volatile halogenated hydrocarbons
in drinking water by headspace-gas chromatography-tandem mass spectrometry ( GC-MS/MS). Methods 10 ml of water
sample was accurately transferred to a 20 ml headspace vial and 1.0 g NaCl was added, the mixture was equilibrated at 55 °C
for 30 min, then analyzed by GC-MS/MS. The samples were separated by capillary column HP-5MS (30 mx0.25 mm,
0.25 pm) and determined by multi-reaction monitoring ( MRM ) mode. The quantitative ion peak area was used for
quantification , retention time and abundance ratio of characteristic ion pairs was used for qualitative analysis. Results The
linear correlation coefficients (r) were from 0. 999 0 to 0. 999 7, the relative standard deviation ( RSD) were from 1. 6% to
5.2% , the spiked recoveries were in the range of 85.0%-98.0% (n=6), and the detection limits were between 0. 005 1-
0.064 pg/L. Conclusion This method was rapid, simple, precise and sensitive. It was suitable for the accurate detection
of 8 volatile halogenated hydrocarbons in drinking water.
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