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Analysis of adrenaline drugs in pork by high performance
liquid chromatography-tandem mass spectrometry

LI Shuang"”’ LIU Zhongyi' LI Liging' ZHOU Hongling'
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(1. Ningbo Entry-Exit Inspection and Quarantine:Bureau. Technology Center of P.R.China, Ningbo, 315211, China;
2. Key Laboratory of Applied Marine Biotechnology, Ningbo University, Chinese Ministry of Education, Ningbo, 315211, China)

Abstract: A simultaneous multi-class analysis method for new adrenaline drugs and its metabolites (3, 4-
dihydroxymandelic acid and vanillylmandelic acid), and promethazine based on the mechanism of “ epinephrine
reversal” in pork by high performance liquid chromatography-tandem mass spectrometry was established. In the
corresponding concentration range, 4 targets had good linear relationships with correlation coefficients more than
0.999. The limits of quantification”( LOQs) were 25,100, 5, 0.1 pg-kg ' in pork, respectively. The average
recoveries were 78.3%-—92.5% and relative standard deviations were below 10%.

Keywords : LC-MS/MS, adrenaline drugs, matrix dispersion solid phase extraction technique, pork.
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1 SEI§ER4 ( Experimental section)
1.1 AR 57

TSQ Quantum Ultra YRR (235 - = 5 PUARAT B35 156 R 48 ( ThermoFisher Scientific 23] ), Bt &4 H-ESI 1T ¥ (5% 4E
Eclipse XDB C8 #1 (4.6 mmx150 mm, 5 pum). 2% 0HL(FEE SIGMA A F]) g iR 8048 (12 E Heldolph 24 &) , Milli-Q
ik EAER (32E Millipore A F]) JEE (DIKMA, Nylon 0.22 pum)

B B 3,4- 5 R (495563 F1 S0 R PR B ST BRI [ Sigma A1 Dr. Ehrenstorfer 238, 4l /% =95%.
PSSR (0 BT 4l, 100—200 B ) W [ e s fb2F il — ) R (3% 4li, 56 [ Sigma-Aldrich 2 &), Milli-Q #8 4l 7k
(18.2 OM.cm).

1.2 Rk

PR STURE T ok 1 [ Sl IR 5 B M s B Ely TR R RO e i O R O R R AR AR DU R T RN R
RER R BUAHE . FRER 5.00 g BEAL A 10 mL 215, #2 % 5 min, 4500 r-min™ 850> 5 min; BUH 5 mL EI5W, A 10 mL 1E
oE, AL I3 R E AR R PR T 5 min, 4500 remin ' B0 5 min; BZIEE (FJE) id 0.22 wm NY VB &k B b s
BRI N, R o AT
1.3 g5 Bk &1

R4 33 TSQ Quantum Ultra 5550 (3% R 443 B . (A 15 4E : Eclipse XDB C8 ¥ (4.6mmx150.mm, 5 wm) ,FE7R
40 C.JBNHH A 5 F 0.1% HRRKEH; R SIAH B: CIEW, B EE DL T 26 LHFFEEN 5 pL, BB S IR 10 min, W E0AH
WM 0.8 mL-min™".

1E U PR HPLC PEfFEFF :0 min:95%A+5%B ;3 min:95%A+5%B;6 min: 10%A+90%B;8 min;10% A+90%B;
8.1 min:95%A+5%B;10 min:95%A+5%B.

BG4t R I/ 58S 4, 46 22 RO M (MRM) BT % 4 Ffb Sl A 14 A F T 55 i 25 U5 ( ESID 1E/ 71
B R BRI WIS RSN 3.2 kV R 2.5 KV, AR 25 Leomin ' BBV RO R 5 Lomin! B AW BANERE
320 °C , 25 4o R BE 300 °C 4135 R F SRM HE2 AR AE 4 B B F M Rl e F L 38 1.

=1 T SRM BEaE B A AfIES L

Table 1 Parameters of SRM mode for the quantification and confirmation of analytes

RT/xhin SRM CE/V
B R E Adrenaline 2.00 184.5/166.0* ,184.5/106.9 11,28
3,4- "B HL PR 3 ,4-Dihydroxymandelic Acid 2:53 183.5/136.8* ,183.5/137.8 -19,-20
43 5E-3- AL - AR Vanillylmandelic Acid 3.40 197.2/136.8* ,197.2/138.0 -28,-17
5P Promethazine 5.38 285.4/85.9 % ,285.4/198.0 21,27

# E T the quantitative ion.

2 R 51318 ( Results and discussion)
2.1 RREEMEL

PEIOR R ZE 5 B AR B A SR IBCRAH DGR, 10125 FUME R RE 4 IS N 4 FhEF B ARS8 IR )3,4-2
R RTR , 4- %k 3 — FL AR KL i Wk R B S T2 (25.100,5.0.1 g - kg™ ") BEAT S0 01 05 52 36 b4 T 48 RO AAR AR
10 mL, 10 mL x 2,10 mL x 3 BFEI(ESAHRAE ( LA s 1) 25 R I, M4 EBURAF R 10 mL x 2 1 10 mL x 3 A, 4 FfF
ML 40T (55 RE , AR i 2B R BORA TR 2 10 mIL x 2.
22 HAbRMAL

EF X4 R BT TP S R A IR I B S R S50 2 R P AT T SR, R A A AR B AR A T IR
St R R AR AR R B il 3 2 e SRR TR 43 R R A TR PG B9 T R (T TR T 2R BRI R (%) = (M —M ) /M, % 100,
Horpr M SRR BN AL R ARG AR A TR B (8, M =48 AT Pk S AR AR 0 A B 3R Ak T g I (. A I L3R T
N 0.2,0.5.1.0,1.5 2.0 g FHEEIFIA , IEC LR IEFR 10 mL 120 mL B BEMNEZRFE O S50 25 8 0T 50, M
PEEALEH R 0.2 g F1 0.5 g B, IEC BEA N 20 mL BRI 5 T 10 mL. S h S AL R A BT, 1E 2 hebiil
F 5, 1E O e AR B BRI ZR AT A P AR AR R KT 1.0 g B T BB 7843, B S (R R5AR0E , IE O b iR i &
XoF 3% T 23R8 22 S M AR /N A9 e 240 8 1E OB AR AR 10 mL ELB MNP EAL AR A 1.0 ¢
2.3 YRS

SR A 184 Eclipse XDB C8 41 (4.6 mmx150 mm, 5 pm) FIA3EFE Eclipse SB €8 A (4.6 mmx150 mm, 5 um) ,
TEARIRN R SIAR S AE T BR T OR B8 B E) A 3N 22 S frb T € A 2 BRAR 4 i 23 23 JLAN e AL B 9. 2% JE B 74 B 1Y T
FRPET, o8 T KA T R A5 , AR 5296 e 2R ] Eclipse XDB C8 £1:.

FHHUAERE NG, A0 LT KA i ASES I B 88 74k R A 0. 1% FER . A 5 mmol - L™ FH R | [R] B i A
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0.1% HHERH 5 mmol - L™ FFFREE (1) /3 BTt R 45 SRR B, JCiB JR A 1E B TR 2 1 8 TR, & 0.19% MR 1 i3 ]
PATAF I A TEIETE 7 B ACR MBS 5 W . A SCR AR & 0.1% FERKIMEN AT sh A.
2.4 finkr D SR T

L2075 06 T R A I AR, e 7 PR 7 V58 TR T S A s, 28 b o T £ 5 R 6 B, B B IR R AE 5.0—100 ng e ml."
3,4-Z R 5L ARIRTE 20—400 ng-mL™"  4-353E-3- H AL BEIRFE 1.0—20 ng- mL ™' L INIEFE 0.02—0.4 ng- mL ™ YR EEHE
B, RE R T AP R SR B P KT 0.999 AT LI 2t 430 A0 25K . 5 I35 1 BT 78 IR 7 1 B4 o o 97 T
(25.100,5.0.1 pg-kg™") , ARASAEFR RN Y 19 B2 LR T 5 B B0 2 S/N = 10 B Y58 TR (LOQ) . = /K -V JE 9 Jin s ol
WORAE 78.3%—92.5%36F bl 22 1E 10% LAIN (3 2).

R2AFME EIREFEILGY A BN L L TR B S5 s (n=6)

Table 2 Recoveries, Linear equation and RSDs of 4 adrenalines in samples (n=6)

fett b % ‘ )
L. 4 RSD/ % r
Compounds Spiked level/(ng-kg™") Recovery/ %
25 78.3 9.8
B FJIEZE Adrenaline 50 88.9 5.0 1.000
125 92.5 7.2
) . R 100 79.1 4.9
3,4-Z RS PR IR
200 80.4 10.0 0.9990
3,4-Dihydroxymandelic acid
500 88.8 8.5
5.0 79.6 9.9
4-FRHE-3- P AL e Bk R
10 89.9 7.6 0.9996
Vanillylmandelic acid
25 85.7 6.3
SR Promethazine 0.1 80.1 9.7
0.2 89.7 7.7 0.9996
0.5 92:5 8.2

3 i ( Conclusion)

AR TR B FRRR R 3, 4-— R R Rk iR 4- 32 5E-3-F A - Bk R, LA R B T HAR R AR B
e WLBRLIR] A S A0 S P W 5% A B0 LC-MS/MS P T 7. BARYI 2 ZIE U , 82 1 & e A v S AR AR ks ik 31
iy H i AE @355 T8 ] Eclipse XDB C8 A (4:6 mmx 150 mm, 5 wm) (354X 4 FRpiiaEi5 o085, 1598 T ARG
CSIEIE KRR 2, EBUELT , A3 R, AR IR XA DA AR B L R R 280 B8 A T 0 A B e s B T





