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Determination of Papaverine and Other Alkaloids in Hot Pot Soup Seasoning by HPLC-MS-MS

YANG Jie, WANG Zhi, ZHANG Hui—zhen*, ZHAI Shi-xing, YU Zhou, ZHANG Feng-yan, YIN Ji-yu, WANG Xiao-bin

(Qingdao Supervision and Testing Center of Product Quality, Qingdao 266061, China)

Abstract: A method for the determination of five alkaloid residues in hot pot soup seasoning using a high performance liquid
chromatography-tandem mass spectrometry (HPLC-MS-MS) was described. The pretreatment procedure, chromatographic
conditions and mass spectrometric conditions were optimized. The detection limits for morphine, codeine, thebaine, narcotine
and papaverine were 2.4, 2.4, 1.2, 0.048 and 0.024 ng/mL and the quantitative determination limits were 8.0, 8.0, 4.0, 0.16
and 0.08 ng/mL, respectively. The spiked recoveries were between 81.3% and 103.5%, and the relative standard deviations
ranged from 3.02% to 4.55%. This method has the advantages of easy operation, high sensitivity and accuracy.

Key words: papaveirne; liquid chromatography-tandem mass spectrometry; multi-reaction monitoring (MRM)
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Tablel  Mass spectral parameters for five alkaloids

WA BT (mlz)  TET Gmlz)  SEEW/s  REEREE/eV

1647+ 0.1 35
i 285.9
St 180.7 0.1 35
164.5% 0.1 40
AL 299.9
THE 2147 0.1 25
57.7% 0.1 12
5 ELR 311.9
wEH 248.6 0.1 15
- s 201.6 0.1 25
= =4 .
R 170.5 0.1 36
219.6% 0.1 20
Hmr T 413.8
352.5 0.1 20

1.3.3  FES AL

FRELS gff fh 725 mLEL B F 1, 10.625 mLE K,
TIN5 mLEEE, LU 8 N 75 9 Ak 75 20 min,  JY
H, AHE=EE, WKEREZZE, $#21, 8000 r/min
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10 mLER PUGR £ M5 B0 BB B, B2 mL R3S T 0t
B0, iEL min, 8 000 r/minf 05 min, B L
W, FH0.22 pmfA HUAHIEEE, 50l
134  HEARR S EE R

FRELS g5 HRFET25 mLEL & b, dhn— e ik fE
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7 AR IGER K R 20 mLA A
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AT AR BT - S 0 HT
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BT e, AIfARA, AL BESEERAITR AT T 45 5 i
THIEE, PR A AR AR BAHA, T 100% 1 HEEAE 9
WA, RIIXS FAEDR IR B 8 B . 467k
N5 4% 10 mmol/LI¥) Z BRE T A E NI BIARB, 1 W46
AL BB LA 73 7 955145, 60:40. 65235,
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RBERO S, I H4as 7 ritial, S 7 aeE,
NRHEEE S IR T ER 5%
22 FEAIREGAAIM LR

T ARELHI3 FiARAEVA T ARAEVE WL, MEEE. RIAF
DR A8 B IR R B P 3 N2 pg/mL; ARUETE W2, B
BT SR 200 ng/mL; bRAEIEWE3, AT R RIRE R
100 ng/mL. FHL50 pLAIFRAEA ML 20 pLifbrdE A
2120 WLIARAEI W3, BCHI R GV R4 . IRA S
AR A6 1 mL. BARMW4. 5. 6 gHE, ] 4f
DRI, &% ELERTS 8 SEEARRN B M T (1% ol 9k B2 #4870 31 A 100
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Fig.1  Total ion chromatograms of alkaloids in different diluents
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Table2 Standard regression curves for five alkaloids
LIE B ERAE HHK FR L
i i ¥y =3.51507x+7.208 81 0.993 8
AT RF A y=1.724 16x+3.224 0.990 6
HER ¥ =14.163 8x+3.501 71 0.995 6
BEBER y=271.417x+25.349 0.991 1
Any y=467.37x+3.628 7 0.994 3
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Table3 Precision (RSD) and recoveries of five alkaloids
= 4 VN ) pilkesi] T X AR
i (ng/mL) (ng/mL) %1% £0% (n=6)
- 10 8.131 813 3.6
’ 30 24564 819 455
10 9.026 90.3 40
]
RLE 30 27.305 91.0 387
10 9.623 96.2 357
=
#EH 30 28.881 9.3 405
04 0.369 922 438
BR 12 1.084 90.3 451
02 0.196 98.0 3.02
AT
’ 06 0621 1035 311

2.6 JIAI REE SR

e, AR AL BEEERR. TR T D AR
10, 10 10. 0.4. 02 ng/mLJGFHERE, 3 fE{5ME L4 F T i
TR B A H B, AT XS A AR 4 A L
BRAYAIM2.4. 2.4, 1.2 0.048. 0.024 ng/mL, 10 fE{5MEEL
SRR IR N R ARE B R, 13 XS AR
ARG E PR 988.0. 8.04 4.0, 0.161 0.08 ng/mL.
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0.048. 0.024 ng/mL, FIIRIFEARMIKLHER, He 2 Ko
Gkl B ST R B I AT o 3 FH K T 60% 1 FBETA
TAETRNE 6 A T B 78 7 SR HORE i P BB SESE R B, |k
HAEQ1.3%~103.5% 8], A ZHTAE T %, B
Mr, BTG MRS AR R 2 F3.02% ~4.55% 2 18], % 5%
& T RHE A i A R SE AR B U PR E
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