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Determination of Pericarpium Papaveris in food by ultra high performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method of ultra-high performance liquid chromatography-tandem mass
spectrometry for the determination of Pericarpium papaveris in food. Methods After extraction with acetonitrile,
Pericarpium papaveris was purified by PCX solid phase extraction column. The liquid was performed on BEH
HILIC (1.7 pm, 2.1 mmx100 mm) with gradient elution of 10 mmol/L ammonium acetate solution (containing
0.1% formic acid) and acetonitrile (containing 0.1% formic acid), and the flow rate was 0.3 mL/min. The sample
was detected in multiple reaction monitoring (MRM) scan mode, and quantified by external standard method.
Results The recoveries rate of morphine, codeine in the range of 25-250 pg/kg was 68.30%—-80.81%. The
recoveries rate of papaverine, nacodin and thebaine in the range of 0.5-2.5 pg/kg was 68.34%-78.91%. The
quantitative limits of papaverine, nacodin, thebaine, morphine and codeine of the method were0.5, 0.5, 0.5, 25, 25 ng/kg.
Conclusion This method is simple, fast and reliable, which can be used for rapid screening and confirmation of
poppy shell alkaloids in various foods.
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F B T AR i h B R RS ST U R AE AN Ik, B
ATRETR N it E 22 AR GE I JCHR IR BB . i PR
B SRR SRR S X TSR] B S A A e T AR
SESTRUA T R A Z, (R A B X S — AR,
JRBRAE LK o B RIS BRI Jy vk S O - R R
Pk AFHRED . SAREIEED . WO s
Tt e i) IR ORI IAT L A I
B¢ Y68 A W% S B (polymerase chain reaction, PCR)¥:L!
SERTIN 7 vk o 2018 AR T WA R G T R A A it rh e |
AR BESEGE . AR AT TR R A ) £ SR TR I
DT AL A R 1 e R B . AR G
A TG I T 3, VRO €2 T - 3 K J ok B o PR o
WL T4

AT FE ST T — i A DU 2 B P B ST R A 1Y
Ry i, SRR VR L PRI B P B SR  y, DA
LU e R Y iRl P 5 NS S

2 MH5EREE

2.1 U AFSHR

Waters ACQUITYTM UPLC I-Class XEVO TQS-micro
B TR SO - R K B O T B I R AN (IR AR A D,
ACQUITYTM UPLC BEH HILIC(3.0 mmx100 mm, 1.7 pum).
TGL-20bR =5V8 R B AL 22 SR #AUART); PCX FH
BT gt 60 mg/3 mLOKEHEN EARBI A R o

e APRERE L FEE ., HREBIEM . AT ORA
PR, LIRS AR, . Wl k. W,
ZER(tila, fEEBRAR); —RALER . 2K, ECkEGr
Mradi, 2R FRAAG R R, Kk 4K (b 2k
M AERD),
22 ELWHE
22,1 Hepara

FREL 2 g IMEEGHE A ZE 0.01 @) T 50 mL R PUE 204 H
FERLE T, BARRES. EEARERIA 10 mL K, 5
TR 30 s, WRE BN 1%Z 8- 2.0E 10 mL 250K, AR
BU1S min )5, A 2 g EAbEH, 1WHEIRY: 30 s, LA 8000 r/min
BEL 5 min, B2 mL LIEWRNA 8 mL 1% =5 LIRIF
W, ek,

P P F A MEE R s O R B ISR
W EAE, MU 3 mL 7K 3 mL2%FH R /K 7 W Fl 3 mL H
PR F IR T, BJ5 A 5 mL 19 5%%0K F BEA L
WA F BRI S . PSR 1 mL/min. YEME A
40 °C KB T AR T .

VIR A E A ZE 1 mL, 13 0.22 um fFLIEME, I8

TR TRAH £ 7 - R I T R A T
222 &L

i BEH HILIC H:(Ri4% 1.7 um, 2.1 mmx100 mm), BY,
PEREARSE, PERER: 2 ul; AR 40 °C;  WiE: 0.3 mL/min;
WA AR % 0.1 %HERAY 10 mmol/L Z %%, B AH:
IR IR (0.1%), #5:3=R | FA7H0 B VRN

x1 BERRER
Table 1 Gradient eluting procedure

I [8] /min A F/% B #H/%
0.00 10.0 90.0
0.30 10.0 90.0
1.00 20.0 80.0
2.50 20.0 80.0
3.00 10.0 90.0
6.00 10.0 90.0

FELIEZE B FUR(ESTH); F3H 7 =k 22 /b i (multiple
reaction monitoring, MRM); BN HL E: 3.2 kV(+); & FIR
HEE: 150 °C; B AN : 550 °C; MU < i
1000 L/h; #EFLS MR 120 L/h; BEH#ES(ADR#E: 2.5 L/,
BETFHEMHERIE 2. S MR et s 7 g REF
X AEFLHL T ARl RE LR 2.

R2 SHULAYMMEMST. EESTY. #lBE
Table 2 Qualitative ion pairs, quantitative ion pairs,
declustering meters of 5 compounds

o245 B 5%t (m/z) HEFLHLE/eV  RifERER eV

340.20/202.27* 24

BRBE 26
340.20/171.24 36
286.14/152.32% 54

nzh 58
286.14/1127.90 62
414.20/220.23* 44

ARAI T 60
414.20/205.33 22
299.90/58.11%* 26

eI 46
299.90/215.24 24
n 312.00/58.11% 12

F WA PS| 28
312.00/2519.20 14

*RECHET.

31 ERESH
3.1 RBGRE LT

AR 1% =R LB 1% iR-2HEP
0.1 mol/L #hR¥ IRIRBOR AT T thAr, FCHAFRH 1% =
W 3 i T R R RS N S A B N O R S e
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B [ R B 50%, 0.1 mol/L 3 R 17 W R IR A X 7 — 2,
X5 R B B AR TRE . RR B ORLRE A, 4R S SR
MZe iR 2, 5 R, AR ERRCEIL . 1%4
M- BRI, B O Z R STTESCRHE, #
BUSCR T 2 Fpor ik — 2, LR 1%L R-2 06
1E R B -
3.1.2  HfbF ke

2528 % W QUECHhERS!'™ 5 kb, 4% i hy
EIRMRER, BRI AHAE, XHUER AT 52 ) SR
AREFEXT T HLB, MCX M PCX =T, MR
HF, MCX Il PCX & HLB H 4, MCX il PCX 4, PCX
MU R BN, RIEER AR MCX . BRI 76 B
55 L PCX vk, W] AR5 3 22 i3k B 160,
3.2 RHEGIEEREE

AHFFE LA T SEER % H B BEH Cig . ACQUITY
UPLC BEH HILIC #:. BEH T3 #&, BEH C,s #:/1 BEH T3
FEX T BESESE0 5 R iAR B A B e 1355, AR R e i)
AFE] 1 min, R —, LUE ACQUITY UPLC BEH
HILIC F:4% B I I 7E 1~3.5 min Z[6], WERIXNTFR, ks
UPLC BEH HILIC #:,
33 RIEFEHMSKL

FI A Waters UPLC 1-Class XEVO TQS-micro #8 = 4%

TR AH- HR E = EE DU GO R I R B s Ak Re, XTS5 Ab
BEEESERU AT T B — Ak, 3T R et B T
SERE N HEFLH R AR, W 2.
3.4 ZLMESEEM LR

4 P A B AR HE VR WAL, LB R BE (X, ng/L)
AR, VTR AR FRZ T 5 Al BESESTAE MR A bR
A<, HogrErE 10~500 ng/L #e R I PN 5L B LT
LPEXRR, AR ELE 10~500 ng/L ¥ Y0 Ml N 2 30 R
MR R, HEE . EHRRREBEIEWAAL T T 0.10~5.0 ng/L
W BE T Y S R AP IR S R 7 KT 0,997, 45 IR
SRESMS AR B ZE ST AE W B E &K BR (limit of
quantitation, LOQ), (S/N=10) L3 3.

35 [ElfE

FRRBRZEL . KERORL . #F A A AR S R AR
hlomE 3 KRR G R, o, BESERR . IRRT
T FHEEN 05, 2.5, 5 pgkg, HHE, AT RE AR IK
SN 25, 125, 250 pg/kg. i 2.2.1 W AR DT Bt AR el
ek, gERnge 4 fion . G5, S R RS A Wi T
PIER Sy 68.34~80.81%, 125 18 F bRk 44 1) i o8 A
WS s AR SESEA IR, oo b DGR AR 3
SRR AR IR A 2, AT DA 24 A S IO AR AR S R
G

#®3 5 MEYHMLEFE, BXRRAMGHIR

Table 3 Five kinds of alkaloids linear equation, correlation coefficient and detection limit

Pz P {4 B4 BiF /min LM/ (ng/mL) P yigis LIPS ¢ ERBR/(ng/kg)
1 nh 3.12 10.00~500.00 Y=-5344.62+793.311xX 0.9993 25
2 A 2.46 0.10~5.00 Y=-1950.2424667.7xX 0.9983 0.5
3 IS 2.83 10.00~500.00 Y=—14813.1+1135.04xX 0.9979 25
4 T 1.12 0.10~5.00 Y=—12796+513581xX 0.9989 0.5
5 ABWIT 1.01 0.10~5.00 Y=—18066.2+298230%xX 0.9986 0.5

*4 5 MERFTLEYWEE 3 MARERTHEIER
Table 4 Recovery of five poppy shell alkaloids in three
different substrates

ey (AR (R RL) A4
EEESA [l /% BT 3 /%
PR 71.83~78.76 73.14~78.62 69.09~75.74
AT 76.90~70.38 71.12~78.91 69.87~75.19
A 68.34~73.94 70.76~76.28 70.67~75.61
neh 70.18~78.93 73.17~80.81 68.30~73.93
IS 69.34~73.62 70.73~76.14 69.44~74.95

4 &

AW 1 o AR (5 T - 3 B S (] e A
Bah P S RS A U5k, e TR AT T PCX
¥l AR AR U AR B 0k, AR ER T 2% B0 BRI A i
T, W TR, IR 7RI SR, R
TR R . 207k RO R, L, LPERR
A A5 T PR AR AR LA, RERE [l PREAS I £ S 5 A
BSESTA DI, AT 5 Rl UL B 35T AR MY
IR T AR Sy
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