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# E: BeY &8 S s A 5% - 5 R T % 15 (ultra performance liquid chromatography-tandem mass,
UPLC-MS/MS)KrE s FIRER . WS FIREK . Z ORI LAS MRS 255k B vk ok . &
P2 ZIE+K(95+5 VIVERIR, ZIEC BN IS, i PBA [EARZEBUNMEAAL, SR 0.1%H B A 2B 1E A i 8h
AR EE B AR FE BRI, R H 8 55 1F 2 LB (positive electrospray mass spectrometry, ESTN)H1Z2 J i W il
(multiple reaction monitoring, MRM)$i AR X' FIRE . 2HE RRK . ZSEEHETCEMEERN ., &8 &
JEEAE 6 min NSERL T 3 Fi HARE A (43 B 4307 .3 Bl HARE S 7E 1~50 ng/mL &SI, 3K T 0.995.
B EME., EPE ERE. 2R HERSMHR 02, 04, 03 pg/L, EERHIHH 0.7, 1.3, 1.0 pg/L.
1£ 20, 40 A1 100 pg/kg 3 MIARAKTT, FH BN 78.2% ~ 89.6%, FHXIFRUEMZE N 2.2% ~ 4.9%(n=6) .
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Determination of the catecholamines residue in pork by ultra performance
liquid chromatography-tandem mass spectrometry

HE Zhi-Xia"

(Tianjin Agricultural Ecological Environment Monitoring and Agricultural Product Quality Testing Center,
Tianjin 300400, China)

ABSTRACT: Objective To establish a method for determination of the residue of catecholamines including
epinephrine, norepinephrine and dopamineresidues in pork by ultra performance liquid chromatography-tandem mass
spectrometry(UPLC-MS/MS). Methods After extracting the sample with a mixture of acetonitrile and water
(95+5,V/V), samples were degreased by n-hexane and purified by PBA solid-phase extraction column. The gradient
elution was carried out with 0.1% formic acid and acetonitrile as mobile phases in proportion. Positive electrospray mass
spectrometry (ESI") and multiple reaction monitoring (MRM) were used for quantitative and qualitative analysis for
epinephrine, norepinephrine and dopamineresidues. Results The 3 target compounds were separated and analyzed
within 6 min. In the linear range of 1-50 ng/mL, r? of the three target compounds were all greater than 0.995. The
detection limits of epinephrine, norepinephrine and dopamine were 0.2, 0.4 and 0.3 pg/L, respectively, and the limits of
quantification were 0.7, 1.3 and 1.0 pg/L, respectively. The average recoveries were 78.2%—-89.6% and the relative

standard deviations were 2.2%-4.9% (n=6) at 3 spiked levels of 20, 40 and 100 pg/kg. Conclusion The method is
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rapid, accurate, sensitive and suitable for the determination of catecholamine residues in pork.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; pork; catecholamine; residues
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SCIEX TripleQuad 5500 JAH (2 i%-HR 06 BN Al
% % 25 - (electrospray mass spectrometry, EST)(32 [E &%
A B FD); Venusil XBP C g (B354 (150 mm»2.1 mm, 5 pm,
150 A, RHEENIEARIRAF); AE2408 HF K- (&
0.0l mg/0.1 mg, MFRFH)-FEF] 2 (R A RAFD;
BIOFUGE STRATOS &8 ¥ 2.0 Hl/GenPure 4l /K AL
(32 E Thermo /A 7)); SPE-24A [ AHZEHUEE & (B EZHFl2F
SR BR 22 ] ); KQ-100DB 75 B 1 9 e (B 1L i 75 AL 8%
A BRZA F]); MTN-2800D UM vk 4 e (R HEHURE 9 LT X
254 B2 7]); Bond Elut-Pba [#AHZEHUF: . Bond Elut Plexa
PCX [HAHABUAEG cc/60 mg, F[E Agilent /A H]); Waters

Oasis MCX [EAHZEHUA: (3 cc/60 mg, 35[E Waters 23 H]);

B FRRE (L 99.7%) . A MREF E FIRE @l
94.3%) . FHERZ EIREHE 99.8%, HEEMZ A EIIF
Be);, BE. WEE(Eigai, 2E Merk AF]);, HRR(M LA,
*[E Sigma-aldrich A r]); Z/K(GHral, Kt Kb
IR B A BRZ A, o SRR (2, RHE B AL~ i i
HBRATD; FGRRRAN(TLal, Ll kA bR A
AT, & e i igst, KidditE R A
R o
22 ELWHE
221 AR B

SR X AR AR 29 25 mg(R§HIE) 0.1 mg), H
FEA AR, ERZE 250 mL a9, Bik 1.0 mg/mL FR
WA AR . SR 28 VB INAR I ik, BCROWREE N 1, 2.
10, 20. 50 ng/mL.

222 HSETAE

TEIFRIBUREE 2.0 g I 0.001 ), BT 50 mL H2
B, MERIA 10.0 mL ZI5+K(95+5,VIV), 1RIEIR
A7E% 5 min, .0(10000 r/min)5 min, W FIEWR,
o BEERE—K, A9F 2 KR, "5, A 10 mL
EC 4RI, B5.0(10000 r/min), B IFC A 10 mL 32
—K, FEIECHZE, FHR&H.

B3 mL HIEE. 3 mL KIGACRE AR, #EfFEEL
5 mL £ FBEEAE, A 3 mL /K. 3 mL Bk E, ST
F 10%50K(VIV)FRBE 5 mL e, UREEVEM . F 30°CF
REMRT . YEFRE 1.0 mL 0.1%H1 8 10%Z /K i
fREEER Y, IRHEIRA), 3 0.22 um JERRS, 5 BRI
223 AWk

()BAH 35 451

Cis H(150 mmx2.1 mm, 5 pm, 150 A); H:Jf: 40 °C;
HEREMFR: 5 uL; WiE: 0.3 mL/min; WEIAH: A: 0.1%H iR
KWW, B: . Wsh MR EE VR AC AN 1 R .
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Table 1 Gradient elution conditions of mobile phase

i} 7 /min TSN A% WA B/%
0.00 95 5
1.00 95 5
4.00 5 95
5.00 5 95
5.01 95 5
6.00 95 5
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& IR B OWE % B F U8 (electrospray mass
spectrometry, EST); #Afli = IE& FHM(EST); Fibii
FE: 500 °C; AAYA: 20.0 psi; MWHES: 8 psi; B FALHE:
5500 V; Mi%5/<: 55.0 psi; AN 55.0 psic RIESEL
W 2,

*2 BERR ZHBLRR. ZOERNORIZERG
Table 2 Mass spectrum conditions of adrenaline, noradrenaline
and dopamine

WS A AR AL

s BT (mV2)

% A%
R 184.2/166.0 55 14
(EESYS S 184.2/77.0 55 52
P
184.2/107.1 55 28
ER 152.1/107.0 130 23
LPEERR
ENE 152.1/77.0 130 40
ER 154.2/137.1 55 15
Z Ok . 154.2/91.0 55 30
P
154.2/119.0 55 24
3 ZBR5SH

WRIEE LR, AT ERE . SRRk ET &
M, SR T IILMIRIUR[ G . 2 IEK95+5,
VIV). 0.4 mol/L W& . FEMRIER+Z s
R AN+ OB 1R BUSCR, AN A AR TN PCX AL
(60 mg/3 mL) MCX #1:(60 mg/3 mL) PBA #:(100 mg/3 mL)
MR, S5 R R IR A L +7K(95+5, VIV) IR BUR
(WL 1), BEARZEBCIME ] PBA 100 mg/3 mL(ULE 2), $#RHL
AR AN R S e i

w Mg m ZHEKO5S, V)

100 - H 0.4 mol/LAYR SR . VA FR NV
% 2R s TR 2N

B4 /%

Z ok

ZHE EIRR

B ERRR
BT ARSI [ A0 e (n=3)

Fig.1 Effect of extraction solvents on the recoveries(n=3)
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BB/ %

B AR EHFERR EAiY 3

2 ORTR) 28 BURE DGR R EH (n=3)
Fig.2 Comparison of recovery rates of different extraction
columns(n=3)

3.2 FRIEFHMMRL

MG AR 2HE LIRE . 2083 FbE
fb 254, WA 7E BSIRE T AT 8 Fib . SEH R A
100 ng/mL MIRGRHEIRIERE, T2 AMMFE A
i, BAFRHTEEFATFEF, UL T REfERE R ABE
HL R %R, R80T X 3 Fiib A4 R OB 3 v 1) SR A
PeAb S5 1 T 1 25 14 L 3% 2.

33 ‘BIEEHsMmt
33.1 &gk

FIGHEL T Crg. Cy LA XS (8 15 53 12 3R i R {8
FISEI, Cg i FEIERt, 3 Rk &40 Es Fom il i e
T Cg it
332 AshtaeyikdE

TLENMFI L T REE . CHEE A DL, K3 3
Pl ik &1 B B vh I T 350 22, KM HL 3 T 3 IS [ {4 R
SE PR KPR . CIREN W, REEET 0.1%
M s A, I REE B; [RIE A8 A R 365
T B XA W B £ B B ) A BT U i 52 e o 45 SR 5k
F 1 PMEEVRIBL A, MR R, R R . A
FAEAC IS B a3 F T 35 25 R E 3 AR A bR R, &
HEE L 3.
34 FFEEFWIE
341 &KMHXZ

ABIE 5T R R bR B T TR, SR S B s ey gy
DECHIAR RS L . Bl bR p By 1. 2. 10,
20, 50 ng/mL, B FHRE. EHE LIRE . SEEAMHEX
R P HRT 0.995, 75 1~ 50 ng/mL kETLEN, BAR
UF I ER I 2R (I35 3)
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= XIC of +MRM (8 pairs): 184.200/166.000 Da ID: Adrenaline 1 from Sample 22(50ppd) of SSXS_20191115.wiff(Turbo Spray)

1.38
905 F A Max.9.7e5 cps

8.0e5
7.0e5
6.0e5
5.0e5
4.0e5
3.0e5
2.0e5
1.0e5

0.0 "

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0 55
Fisf 8] /min

= XIC of +MRM (8 pairs): 152.100/107.000 Da ID: Noradrenaline 1 from Sample 20(20ppd) of SSXS 20191115.wiff(Turbo Spray)

1.30 Max.8.6e4 cps

8.0c4 E B

7.0e4
6.0e4
5.0e4
4.0e4
3.0e4

2.0e4
1.0e4 0.24

0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

fisf ] /min

= XIC of +MRM (8 pairs): 152.100/107.000 Da ID: Noradrenaline 1 form Sample 20(20ppd)of SSXS 20191115.wiff(Turbo spray)

4.0e5
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3.2e5
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2.4e5
2.0e5
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0.0
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1.3

o
—_——

0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5

e

I
o

Fsf 8] /min
= XIC of +MRM (8 pairs): 154.200/137.100 Da ID: Dopamine 1 from Sample22(50ppd) of SSXS 20191115.wiff(Turbo Spray)
5.7¢5 D 1.60 Max.5.7e5cps
5.0e5
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3.0e5 F

2.0e5 F

1.0e5 E
E 0,22 534 5.80
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3 WAHEREE
Fig.3 Liquid chromatography
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Table 3 standard curve and linear evaluation of 4 compounds

et iy X RE
B R Y=5.57912¢*X+6.07177¢" 0.99779
EHE FMRE Y=11505.43859X+6008.31946 0.99902
EARNIS Y=2517.36008X+15702.73426 0.99849

342 A ErR

Fe TS M S A5, DL 3 RF( MR LA ARG BR, LA
10 A5 (5 M Fb A Sl e PR, 0 £ S0 30 55 S 1 M A 32 RN 2
s 3 Pk AWt RAE SRR AR 4 PR, AT
R

F 4 KURFAMEEMR(ug/L)
Table 4 Limits of detection and quantitation (pg/L)

B EARER KW ERER EARN
o H4 B 0.2 0.4 0.3
FE R BR 0.7 1.3 1.0

343 JRALEH R

T2 FRE S SR IR 3 Al LA ER M Zebn i) i
A AR FEBE A5, AR5 R FH T 1 56 5 DC AR HE 7 VT
TERM T, REARGF RO BR T RE BT, 5¢ 42 i ik B
oz i) A 23K o
344 FiEEKFEARE M

FHER M58 PARE S AT INBR BTS2 58 o s mHScRE- it
N F— AT 6 P47, RIS 72 AXF IR 2 i s
RULER 4, B5HRERW], 3 TG PAERE IR Ao ins [l
A 75%~90%Z [6] . X FR i 22 (relative standard deviation,
RSD)H 2.2%~4.9%Z [, J 15 A B RO 5 R Tk 12 R

RS 3MULAYNEWERERE

Table 5 Recovery and precision of 3 compounds

E&Y BSINHE (uglkg)  FIIBCE/%  RSD/%
20 84.0 3.1
B R R 40 79.6 22
100 78.2 22
20 81.5 49
LHE R 40 87.6 22
100 83.1 2.5
20 85.8 2.9
Z 40 78.6 2.5
100 89.6 2.6
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HOP R . RIGPE PR ss 455, EH T A
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