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Determination of poppy husk in hotpot seasoning by QuEChERS-high
performance liquid chromatography-tandem mass spectrometry

YIN Hua®, LU Wei-Ming

(Changshu Provincial Center for Disease Control and Prevention, Changshu 215500, China)

ABSTRACT: Objective To establish a method for the determination of morphine, codeine, papaverine, thebaine,
narcotine in hotpot seasoning by QuEChERS-high performance liquid chromatography-tandem mass spectrometry.
Methods The sample was processed by the QUEChERS method, then separated by C;g chromatographic column using
10 mmol/L ammonium formate solution (containing 0.1% formic acid)-acetonitrile (containing 0.1% formic acid) as the
mobile phase for gradient elution, and detected by electrospray positive ion under multiple reaction monitoring mode
detection. Results The linear ranges of morphine and codeine were 5.0-250.0 ng/mL, the correlation coefficients were
0.9990-0.9994, the minimum detection limit was 2.0 ng/mL, the linear ranges of papaverine, nacodine and theibain were
1.0-50.0 ng/mL, the correlation coefficients were 0.9998-0.9999, and the minimum detection limit was 0.1 ng/mL. The
average recovery rates were 84.5%—100.5%, and the relative standard deviations were 0.8%-3.1%. Conclusion This
method is rapid, simple, sensitive and accurate, and suitable for the detection of poppy shell in hotpot seasoning.
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KR—HRZRELAENEE, B2, TFk—5%
AERWCN TG . RBCRF, 75 IR S IR
TNINEESEST . BESREST R BB SESTHEYR S8BT R 5 T I8 AR
5¢, W& B 3E B8 (papaverine) . 1% ME (morphine) . A £f A
(codeine), 7 EL[K (thebaine) . BT T (narcotine)ZF £ Fh A=)
Bl KA T B EYSHEA FE, XSk
BARKI a3 . LA E REE 176 K IORH P s i B2 38 5¢ .

W B2 5 00 55 A 0 B8 1 2 A T 9k A 4y O
P BOTE . BHE I . RS . SRR A
P AU RE RN A T R ARG L ARG
L0101 R e A R . BRI AR B A
FEHENT. QUEChERS- (o S5 BUAR €335 - H3 16 S5 5 v ) 4
Rhrhpy g ATRERE , BESERK . FEE., IRAIT S MAY
B, A S WU R IR A i | TR L AR SEGR
FOA L ARFTT 5 Fh A a2 R AR TR

2 MREREE

il

N, ZIE(IS4E) . dSPE ZHUE (SBEQ-CAS113-1-B),
L AR ZE B (dispersive solid phase extraction, dSPE)4lifk,
% (SBEQ-CA8423-20) . F5 #E i V5 W ("G ME | AT A K R
50 mg/L, BESGL. FEELH . ARAI TN 10 mg/L)( R
BRI A ).

JERTERLA B T R SRS A i
22 (UESHEH
22,1 RAEELEH

i Agilent SB-C g(2.1 mmx50 mm, 1.8 pm, ), ¥
AN BN ZIEGT 0.1%F #R): D A1 10 mmol/L F iz
BRI (T 0.1%HR), MMM 1); W 0.3 mL/min;
FEIR 40 °C; BERERFRL 5 uL, SEAFHTE 12 min.
222 AN

RABE TR ESL IEET; B FMISEHE: 4000 V;
FR: AR, 40 psi; THS: AR, FHE 10 L/min, JEE
350 °C; R AR Rl = £ R 6 I (multiple-
reaction monitoring, MRM) 7z, MRM S5 iL 3 2.,

F1 IBEEVENRERERRE

Table 1 Best gradient elution table for alkaloid separation

2.1 UFE5HF I (] /min B /% D #1/%
Agilent 1200 43 H7 B S 30 AH 5 . Agilent 6420 [Ri%K 0 5 95
TR 3% R T, e A ESI PR A MassHunter B 05.00 J5 3 5 95
PO 3 S5 (35 ) Agilent 24 7)); H56H TW-400 1 LUK g 25 55
IEMAL (R AR TR AT B A F]); TDZ4B-WS B0 . 45 55
(i LA FD o
PR . P RRGMTAL, (258 b A L 7)) t . >
kg AN (oA (i Ak AR A R 13 % 3
#2 MRMERXTRIESH
Table 2 Mass spectrum parameters in MRM mode
By BEF (miz) FETF (M2 WA SRV REEEEER/ YV ERE/V JF B T E/min
nh e 286 201 80 30 4 1.32
181 80 40 4 1.32
165" 80 45 4 1.32
AITEN 300 199 100 35 4 3.9
165 100 50 4 3.9
153" 100 45 4 3.9
A 312 251 80 25 4 9.54
248.9 80 17 4 9.54
58" 80 5 4 9.54
PESE 340 324 80 30 4 10.15
202° 80 25 4 10.15
AEar T 414 353 80 25 4 10.25
220" 80 25 4 10.25
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Bl AT RN 50 me/L, BRSERR . FHELN
ARAT T & 20 10 me/L (IR FRE T 0.1% 0 FH Bk v W
R, R R EE N 5.0 ~ 250.0 ng/mL, Z2SERH . AR A]
T HEEWE N 1.0 ~ 50.0 ng/mL A9 2SI FRE TAER R .
I FI B
24 Mm@

QuEChERS JEFRBUKSRTERL 2 g, A 50 mL HIER
VU245 (poly tetra fluoroethylene, PTFE ) PN, il 5 mL
0.1 mol/L #hfR, #A 2 30 min, A 1 mol/L & fLENE
e, RIFIIA 15 mL 21, el 1 min, ZJ5006 g iR
BERN 1.5 g JoKESRR4N(ISPE A1), R 1 min, 4000 r/min &
>4 min, B 1.5 mL_F3FHEINA dSPE $2EUE H (&4 100 mg
FREREEM 50 mg N-NFEZL —H&(primary secondary amine,
PSA). 100 mg C,g WF5), WER 1 min, 10000 r/min Z.0>
2min, I 1 mL FVERAWGE T, L 0.1%F FRK I IR AE 75,
it 0.2 pm B F BTN E .

3 HEREHR

3.1 BERKHMK

ARBFTE AL T OB -H IR . IR - R . R Bk -
CHEVE TR BART ), I bR R S E TR . SRR L
PR - HV I VY PR - P WA DA YA sl R I 2 ) LA, T

BT iR o i R - 2 G VE A i sl AH B 43 B et ) T LA
450, VEIEAR RN B ok, AW E IR . BrLUAR Tk
AR T W R - CREVE AR B, FF FLTE R s A h g
T HRRE R 0.1%), XFHRIE T sk R pH {4
TE 4.5, A FIT BRI 53 8 M R U 8 e i sh A
(4 pH (X B BRI A 7E S BT R 10 05 B R 43 s -l o E 2
A R R B AR TR

R T REE A B AR W AT 0 43 R AR B Y R
B, RAIBREEVERL . IF FIRE T Ris4 i . fESLg
KB, WRJFIEATI R AN GE, B RIS R R ASRE 58 421
i, 2 FEEREA VARG, 25 LRSS 217
(52 A 12 min, fRZARUE HARMEA DI (& 1~ 6).
32 HEALELERIEE

B T IR AR TR i & KRR AR, A
FFE LU T VR AE G \HLB [BIAH A HZ Al QUEChERS 7.
VOB HE UL R A ML SR TR, R B4 o4
W1, [EDICRANES; HLB BA ARG AR K, SRAERE A Il
A%, R QuEChERS HRALHRE S, NNZT T
T, 1 H A AR, A T s T R K 4
QuEChERS ##ShETACFRYL, L A TC/KEEER AT LA E
A=Wt B KA B A DU, T A G BRRREN 25 BRKAH . il
A PSA AT LIA RUEBRIENITR, Cis AT AL A E ",
FERAT LARAS I T T Pode D 0 SOV TR, A R RE L s,
P AR 2% QUEChERS ¥E AN FERE T

S
150 HEE HRE T
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Fig.1 Total ion flow diagram of 5 alkaloids
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Fig.2 MRM chromatogram of morphine standard
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Fig.3 MRM chromatogram of codeine standard
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Fig4 MRM chromatogram of tibain standard
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Fig.5 MRM chromatogram of papaverine standard
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Fig.6. MRM chromatogram of nacotin standard
3.3 ZMSeEFKREIR 50.0 ng/mL (Y RESEIEIN, nME, FIEIR . RASERE . ARAT
16 FR B & fF T, fEmE | A Rl 5.0 ~ T, FEENEEAGERRE BRI R, UL 3 50

2500 ng/mL, MR . WA T, FEEkEY 10~ ATTIRHIR ARG 3).
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=3 WBH TR, BEE. ZRE. VAT RERLSRE.
[@1Y3 R & A1 R
Table 3 Standard curve equations, regression coefficients and
detection limits of morphine, codeine, thebaine, papaverine and
nacodin

3.4 ETMEFBEERRE

Wy ArRED . BRSERK ., IRATT L AR
TR R AORE SO BLURE A o PRI 18 A0y, 3ol 3 4,
Gyt 2.0 g, Zr SN A R B RO BRE S IR G, il %

Hiry a1 )5 MRFEC K BR/(ng/mL) N ]
W Y37.6357% 77084 09990 70 R 3 R B RURESL, HR ERSAIRNE, HERR B S
WRFE Y=48.2759X-131.67  0.9994 2.0 B RBITER 4.
HEE Y=1009.89%-84.105  0.9999 0.1 3.5 FHAENH
MR, Y=549.500X-148.08  0.9998 0.1 2019 AR 2T B X LA R #EAT T b A A,
TEATT Y=577.121%+30.784  0.9999 0.1 I 50 AESn, WA EEATRN, S5 R AR
F4 M AHRE. BFEE. BRWE. ARAIT A0ERE R ZE (%) (n=6)

Table 4 Accuracy and precision of morphine, codeine, thebaine, papaverine and nacodine (%)(n=6)
Hbry {87133 vk =35

S SR AR A 1 Ot 22 S ESCR AR b O 2 RS OENE R s 2
e 85 3.1 89.2 2.9 90.1 1.6
Al 92 2.1 88.1 1.6 88.8 0.9
FHER 95 1.1 98 12 100.5 0.8
LT 94 2.1 84.5 1.8 88.5 1.6
AR T 92 23 87 2.1 86.5 1.9

[31 skir, BISCIR, #&Ha%F, 45, WS ARG INIE B AR i i)
4 %5 B

SRR RR g AR BASERR . R L AT
T 5 FlhA=Yme S ARSI 5 2k H RTE A E AR
E Z T3 B BB HERR B AN TR B0 Jr 75 BIS 201802 (£
T e R BESER . AR AT TR L g ) U
HRE SRR Bk ER RV T i S), BRIV, S8
SEFE, B, B E VR RO i - AR B TR AR
AU FIE WAL, 5 Z BT, 1R
AR, MR R . AT R K QUEChERS LA
b, DI E A A, DG AR T, RSO -
ER I T A ARG 2R A AN [ AR g

KA QUEChERS WRAb3, w03k A (i - =
IR e A, 2 e . R TR . B
FEUF, 0 T HONacE, i T, EAF H R
AT EOF il 8
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