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Determination of poppy shell alkaloids in hot pot condiment by ultra-high
performance liquid chromatography-high resolution mass spectrometry
coupled with dispersive micro solid-phase extraction
ZHANG Chi', REN Jun®®, CHEN Dawei’, ZHAO Yunfeng’, WU Yongning'*
(1. Shandong Agricultural University, Shandong Tai’an 271018, China;
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Abstract; Objective To develop an analytical method for determination of 5 kinds of poppy shell alkaloids in hot pot
condiment by ultra-high performance liquid chromatography-high resolution mass spectrometry. Methods The samples
were extracted and cleaned up based on dispersive micro solid-phase extraction (DMSPE) using strong cationic exchange
adsorbent (PCX). The chromatographic separation of alkaloids was performed on an HSS T3 column (2.1 mmx100 mm,
1.8 wm) using 0.1% formic acid aqueous solution and acetonitrile with 0. 1% formic acid as the mobile phase with
gradient elution. The alkaloids were analyzed by high resolution mass spectrometry using parallel reaction monitoring mode
and the external standard method was selected for quantitative analysis. Results Five kinds of alkaloids showed a good
linearity in a certain concentration range with relative coefficient of R*>0.999. Limits of detections (LODs) were in the
range of 0. 1-0. 3 pg/kg, and limits of quantitations ( LOQs) were in the range of 0.4-1. 0 pwg/kg. At the spiked levels of
1, 10, 100 pg/kg, the recoveries of alkaloids in hot pot condiment were from 78.5% to 104.2% , with the intra-day
precision (RSD_ ) of 1.8%-6.8% and the inter-day precision ( RSD,) of 4.9%-13.7%. Conclusion Using DMSPE
cleanup technique with PCX as adsorbent, this method was simple, rapid, low-cost, high sensitivity, and had good
reproducibility on the basis of ensuring effective cleanup effect. It could be applied to the qualitative and quantitative
determination of five poppy shell alkaloids in hot pot condiment.

Key words: Hot pot condiment; poppy shell; illegally added; dispersive micro solid-phase extraction; ultra-high

performance liquid chromatography-high resolution mass spectrometry; matrix effect
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Table 1  Retention time and information for precursor, collision energy and fragment ions of 5 illegal alkaloids
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Figure 1 ~Chromatographs of different extracted ions (A) and second mass spectrometry (B) from

papaverine (10 pg/L) at PRM mode
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Figure 2 Extracted ion chromatograms of morphine and thebaine at 10 pg/L
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Figure 3 Optimization of dispersive micro solid-phase extraction
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Figure 4 Matrix effects of 5 illegal alkaloids under different cleanup methods
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Table 2 LOD, LOQ, linear formulation and matrix effect of 5 illegal alkaloids
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530S FIBTE A W SRR T T 0 R 0o, RT:361
ks S0F I/\u—w
0 5
Table 3 Recovery and precision of 5 illegal alkaloids 100 RT: 4.69
under three spiked levels S0¢ f\ﬂﬁlﬂ
£ 0F -
I AT RSD./%  RSD,/% w 100g RIE>7
ST - Il e 5./ % ' " 3 SOE
/(pg/kg) ’ (n=6) (n=3) T e
SE 100~ RT: 6.09
1 78.5 6.8 13.7 50; TR,
el e 10 92.7 5.1 8.2 of
100 96.7 3.4 5.6 100 %BTTRT L2
! 86.1 3.2 8.8 585_|llIIJIIII|IIII|IIIIJII\\||\||\j\N\\
LIRSS 10 95.0 2.4 6.0 30 35 40 45 50 55 60 65
100 92.5 3.2 4.9 min
! 87.6 4.8 109 L5 S2BR KRR OB i 88 SE 76 A W i r) &G £ 3% 151
o B A 10 93.8 6.2 10. 6
HEH Figure 5 Chromatograms of illegal alkaloids detected
100 87.6 2.5 7.3
1 80.9 4.3 9.9 in a real sample
B S 10 90. 7 1.8 8.2 o e
100 99.5 3.7 7.4 }_‘_‘*’l'q:‘ 5 iﬁ:l]}) %mﬁi%mm mL{EEﬁXE%ﬁ*ﬁ
1 92.6 6.3 13.6 FAASR I T7 3 00 T 45 1 IR IS RHRE & R A7 A 1%
I 10 99.7 4.5 8.9 ==
BT SRS o) 5 A R, TR 0 A

2.6 SEBRAE A

K A BIF 98 48 2 07 32 % 1 85 0 46 4y [ 4R
2 AR R I OREAE B HE AT 5 R B E 5T AR W B Y
JE P T A R AR A BT, A R R A 1 B JORR ISR
ﬁﬁ:**ﬁﬂj”"”ﬁmi%ﬁjﬁ H 5 259 346 K
RS E AT AR A B SRR R T vk
SR1K 82.2 34.1 . 14.4 42.8 F 104 pe/ke, ¥
Bzt R TR T2, WS h
SR 5 RO RE S R RS R 5 B RS SR A AR W e
ORI

3 ING

ARG R AL PCX S W B 57 i) DMSPE 4k 75
2,945 UPLC-HRMS VA7 K0 W SR AR AR |, 4
SET KRR 5 Rl SE S AE MR o BT T . i
T AE R UEAE S A SOG4 ) FERE ) BE 5 A AL B
() 0 45 AR T B AR ARG, 3 P T 14 R [ A K

SR il R AR R 24 ) 4 9 A R A

2 % Xk
(1] BEmg. BEEFRAIGENHSEBBCR(T]. FEZ 5, 2016,

27(25) :3461-3463.

PRI, BEF | BEEGSE, AF. KCHR B B SRS o K I 4

AR EDIIT[T]. B R A RG24 4, 2017, 8(7) :

2531-2542.

Ej‘?, T 5, kM, 4. 2013—2015 4F 5
JORE MW 25 R [ T]. B SRR,

3230-3232.

F %, QuEChERS-/ R BAR € 3% - 5 36 L 1% 3k I 72 K R K

Fhep s A SEEAEY)]. BT 2T M, 2018,

9(15) :4099-4104.

SRATH , W T

[2]

M AE &
2016,

R 55k
32(23).

ArIENGE, A5 PR 2SR TR - = Y
W AT 3% M A KRR ISR A T AR T O
[J]. 3%, 2020, 38(7):861-867.

[ 6] XIBRS%, Hakfh, B, 5. AL B85 6T 5 ok
JERb R S FAE B[], BB S I &, 2016, 37(22):
144-148.



BRI 15 175 1% - 2 RO 6 3% T 00 2 JCORRA i e A - DU SR R I 5 ik —— S T, 4

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Frak il . QuECHERS- ) 250 A €2 3% - 5 56 J5f 3% 05 Wl 52 2k
B R R B ST [T, 1T A R KW 2 4R, 2020,
11(18) :6633-6638.

DY, ¥ B %, ¥k, %. QuEChERS %454 UHPLC-MS/MS

monitoring to improve the detection performance of carcinogenic

4-methylimidazole in food by liquid chromatography high

resolution mass spectrometry coupled with dispersive micro solid-

phase extraction [ J]. Food Control, 2018, 88;1-8.

W2 JCHR 7 ) v B T Yokt L BESESE (0], &5 Tk, 2019, [17] ZHANG Y P, CHEN D W, HONG Z, et al. Polymeric ion
40(9) :245-248. exchange material based dispersive micro solid-phase extraction of
KIE, FERHE, S H. UPLC-ESI-MS/MS [&] It ] & Kk 4 Ji§ lipophilic marine toxins in seawater followed by the Q exactive
B B SEFE W BI[J]. Bh Tlk, 2018, 39( 1) :302-304. mass spectrometer analysis using a scheduled high resolution
ALK, BB, WL R ACTROAR €4 - R IO U SR ST B parallel reaction monitoring [ J]. Microchemical Journal, 2018,
U K i R 5 b A 80 5 vk B (). o R R 138.526-532.

2018, 43(5) :149-153. (18]  fid, WRiLH, B 0. 43 BT 1 AR A6 B8 o A0 AR 8 3 -
WS ss, BEHE, TR, BB MR RO € - 55 B T ik I 174 43 PR IO 0 A A AR b Z R R AER R[], &
KR R rh SR SR WS e IR T T AT A PR A O R A AR %, 2018, 36(2) :143-149.

W[ 1]. BBifka:, 2016, 35(6) :1321-1324. [19] LIS H, CHEN D W, LYU B, et al. Enhanced sensitivity and
Mo, BRZL, PRBEET, . M R OOAR €6 - H 0K B R ) effective cleanup strategy for analysis of neonicotinoids in complex
I /INWZ 28 R R IR b 5 Rl B S S AR R A 6 T dietary samples and the application in the total diet study [ J].
APk, &4 TR AT 24, 2018, 9(1) :107-115. Journal of Agricultural and Food Chemistry, 2019, 67(9) :2732-
UG, SRR, ZEAERE, 4%, VROMT 63 - 85 B 0 3% 1k G I ok 2740.

PR R RS T]. BRI 5K, 2013, 34(1) :91-94. [20] FRENICH A G, ROMERO-GONZALEZ M L, GOMEZ-PEREZ J L,
&, IR H, T/NTE, %5, Oasis MCX HE -5 80K AR €23/ = et al. Multi-mycotoxin analysis in eggs using a QuEChERS-based
o DUAAT 5T 5 006 FH 95 00 2 59 IR v 8 S 58 R W B TF extraction procedure and ultra-high-pressure liquid chromatography
[J7. £ b % 4 T s il 27 4, 2020, 11(23) :8912-8919. coupled to triple quadrupole mass spectrometry [J]. Journal of
TR HE, FBENE, E/NTR, AF. R AG AL BT xR o 22 Chromatography A, 2011, 1218(28) :4349-4356.

SEFER MR [ T]. &8 TR, 2020, 41(24) .245- [21] SHRIVASTAVA A, GUPTA V. Methods for the determination of

250, 303.

CHEN D W, YAN P C, LYU B, et al. Parallel reaction

RBHBARSE F &
BE I I5 355 (0 3% - 2 Z8CHR AR €0 1 0 JCRRA Tt by A” - S R RR B 5

limit of detection and limit of quantitation of the analytical

methods [ J]. Chronicles of Young Scientists, 2011, 2( 1) :21.

Emak' ERRY Hu? kE O HF’
(1. ZHEX,BHE =¥ 365000; 2. @mMEXEARAFC,BE BN
3. THhER LKA R, EE Z 8 365000)

350001 ;

H E.BM 2 ABRKREEGE(GPC)H, FH AR EE (HPLC) 54 M & K iz i ¥ A 5K kB
(A°-THC) W% M F ik, Hik HRLRCKEP LR TEER, 2 GPC A5 & , A A Agilent Eclipse XDB-C,, &
# 4 (150 mmx4. 6 mm,3 pm) 5 5, A - KA ML, ZEEEIN AN E S SR EL ST, BGR EFTEL
0~500 weg/LRE N, L HEMEX RH(r)>0.999, 7 A4 M R (LOD) 4 0.05 mg/kg, £ & (LOQ) # 0.17 mg/kg, #m
AREDK R A 84, 6% ~101. 8% Z 1) | AR AT FAR £ A 3.2% ~4. T% (n=6), & 5% FRAESHAR P 10 7 R F &6 K
A= A’ THC A F £ 0.40~5.82 meg/kg Z 8, Bie A FABERTF, AHKES,ERN T KR BHER P
A°-THC #9402 47

KW . ok, AW A KRB, KJRA=ih, BIKS S 6#, &kt iE

FE S ES R155 XEAARIRAD ;A X EHS .1004- 8456(2021)01-0035-05

DOI; 10. 13590/j. cjfh. 2021. 01. 007

75 H 5 :2020-11-02
HEWMB . BXS2ERTIE (20200K188) ;i@ E A BAE ST H (2020J1098) ;& M i RHE 1T X T B (2020-S-34)

EEEN

ZwWHh K IRIF AATEOAREEMNHEAREEA  E-mail:369155086@ qq. com

BEEEHF X ZEHF LT EALREMNEARE ZA  E-mail:964890740@ qq. com



