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5 BRI AN . FE AHE 60 CARBIM PRI, AT 0.2%\V/NV)F IR 25K
PR, fi i FH 4> E A Z2E B (dispersive solid phase extraction, d-SPE)4ifb& kM . LAZ A 10 mmol/L Z
RREGE (5 0.1% TRV N TR AAHBEA TRE LRI, 1 F 3% Xtimate™ Cyg 4L, 76 0.4 mL/min i3 T, Ji
TR FH LM 55 L B R OE B A, SRV ISR R I . R W MERT A R E L MR 5.0~250.0 ng/mL,
FEE ., BEM. IR0 T LTRSS 1.0~50.0 ng/mL, 5 REEIAE 0.997 DL Eo 5 FpAE 08 a Jr 2k i IR
FIE R4 0.02 ~0.80 ug/L Al 0.07 ~3.00 pg/L, HIBCRIEEHN 80.3% ~ 101.5%, FHXIFRIENZ (relative
standard deviation, RSD)TE 3.2% ~ 8.1%2Z [A](n=6), &5 % ikwfE . Pus . MEMTTEE, AT 200 2
SRR B A
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Determination of 5 opium poppy husk alkaloids in medicinal liquor by high
performance liquid chromatography-tandem mass spectrometry

CHEN Min-Min, FU Chun-Hua"

(Zhuzhou Institute for Food and Drug Control, Zhuzhou 412000, China)

ABSTRACT: Objective To establish a method for determination of 5 opium poppy husk alkaloids (papaverine,
noscapine, morphine, codeine and thebaine) in medicinal liquor by high performance liquid chromatography-tandem
mass spectrometry(HPLC-MS/MS). Methods Ethanol in the sample was evaporated by thermostatic water bath at
60 °C. Residues were extracted by the acetonitrile solution with 0.2%(V/V) formic acid, then purified through dispersive
solid phase extraction(dSPE). The separation was carried out using a Xtimate ™ C,5 column by gradient elution with the
mobile phase of acetonitrile and aqueous solution of ammonium acetate (10 mmol/L) containing formic acid (0.1%) as
the additive, and detected by mass spectrometry using electrospray ionization (ESI) in positive mode under multiple
reaction monitoring mode. Results The linear range for codeine and morphine were 5.0-250.0 ng/mL, and those for
papaverine, noscapine and thebaine were 1.0-50.0 ng/mL, with relative coefficients above 0.997. The limits of detection
and quantitation were in the range of 0.02-0.80 pg/L and 0.07-3.00 pg/L for the 5 opium poppy husk alkaloids,
respectively. The average recoveries of the 5 alkaloids were in the range of 80.3%—-101.5%, with relative standard

deviation in the range of 3.2%-8.1%(n=6). Conclusion This method is simple, fast, accurate and reliable, which can
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be used for the determination of five opium poppy husk alkaloids in medicinal liquor.

KEY WORDS: medicinal liquor; high performance liquid chromatography-tandem mass spectrometry; opium

poppy husk alkaloids
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R BUR . T EHIRTLAERRE . BRI . IREIE AR ST
U AR AL P FH P IRRR EC 193 250 X 60 {311 4R 20 48t 445 114
BE AT RMEE, 2R R IR AN EMREE
PR, IR RCRE TR 253597 . e A 7 S
TGN 2 KR T R YT ROM SR L0 BT, 22 B IR FH 2418
G RIS A B R AT o 25 FE IR N A AR R i3, 4k
A H R, — SR E RO ORI 25, 76 25T Pk
WINBESESG . PRSI MY BN T B e, B—
FhEFR M B AERR 2N W o X BHFRR TP IR EZARUNL
Sy Mg ATREE L FEE L BT IR A Y, X
LU R4S IR TR B 2 s . KIS IR &
BEIEFC T 2T A B M Mg e BE, R R IR R
A WF R AR B A F DA B BE T B Y. R, S —Fh R
5 L TR B DT IR 25 A SRS A W AR AT B

TS D00 2 S5 A W 1 1 A TR 92 W B
(enzyme-linked immunosorbent assay, ELISA)B:L | A AH (33
ET AR REES | SRS, AR ko
TR ARS8 (S AR 1k, ETRTAR I BESEA
To EARASI i, Ao ge ko ATLAL) B R A AR iy T
oI5 HRE DB 31/2010-2012C £ 5k Z2 2t Iy bt KA Edh o
BASERR W IRETT L ATRER AN R AN A -
FRIRTTIEL ) U, 2 Am v TR AE 13 NS P b IR
TRk RN AR TR S IR b . SRRy
T PCX [EAHAEBU AL AT AL B, =5 50RO - £ B ST R e
WS 4 R AWk, BET, Rl 5 R ERSEsT A
WIBgA) 7 IR AR A I L AR FR A R 24T 1 2 2 5 0 P 43
[E|AHAE B (dispersive solid phase extraction, dSPE)4lifk & ¥4 T
QuEChERS b i FIALBE, FEST T B SO AR 6 1 - 58 T
1% (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS) i #6025 77 A 25 SE 08 . 19
ME. BERT T, ATRRRIRIAE LR SRR S, LUAh
20 7 il A VERR R 4R (2

2 MHEREE

2.1 {UEF. AFISHE
Aglient 1290 #B =0 A L (SEE Aglient 23 F);

AB SCIEX QTRAP 4500 JFi {8 (Fl £ Wi %5 55 TR, £E
AB Sciex /A A); STI6R = 18 VR B D HLEEER KR (P )
BHEA R HD); MS205DU HL 4381 K- (&%t 4 0.1 mg Al
0.01 mg, Hii LAFRREIFER 2 F]); XK80-A PHIR ST #5 (L
TR HT R BT R A RS ), HWS-12 AL RVE R KA H (L
— AR FRA ), KH3200B BB A s vEAL(R LI
RANHEFE A BRA ).

BRTERE , M AR T, AR A R TR A AR S
1 2 TR (S HER AT FR R BE SN S0 png/mL, BESERR . ARAIT
FEEFEWE R 10 pg/mL), WHE-D;, AIFFE-D; IRA M
i #5¥ (10 pg/mL). d-SPE ZEBGAFI{L . d-SPE b4 (&
Jo7k MgSO, B3R 100 mg, PSA ¥R 50 mg. Cig MK
100 me)( LSS R A RA R, i . FE(@
Tali, 3EE Honeywell A H]);, HER(fAkal, 3&E TEDIA
T CIREE (G iTal, EZE R AR BRA A, L
FARH—RAK; 25 AREMm N B .

PR RE S TESSTE, BRI B XGRS B B A, b5
20181101, 20181102, 20181103;3F 45 4% X, WHIFg rhEE2Y
F S LR A R S — B AR, S 161231, 180724,
AP RTRG, MR T &2 B AR A A AT, #S:
20171220, 20180902; 5 FEAZYIH, il T4 2L EhA
FRAFI A=, #E5: 20180102, 20190802; HIFZ 2478, Afil.
22 ZWHE
2.2.1 ARBIRIREH

A= IR £ A v G 25 T VR N PR A 4 T T I e RS
% 10 mL A, JENRGPREER e o R E K
BEN S pg/mL, BEZERL ., ARAT T FHEEMWE R 1 ng/mL,
WERE W P IS E-D; . AT A5 N-D; AR A 1 pg/mL,
PREVEBSCE T 4 CURFIROLIRAE, AR 3 A H .
R 25 1 B TR ot 42 BB T 1) B R S A ARV T A
B, ARAT T, AEE RS 1.0, 2.0, 5.0, 10.0, 20.0,
50.0 ng/mL; Mk, FIFFRRSIEKE N 5.0, 10.0, 25.0,
50.0., 100, 250 ng/mL, MYME-Ds. R F K -D; BRI KK T
124 50.0 ng/mL, BFAREKET, IH B
222 HonaraE

HIFEY 5 mL T 50 mL g0 H, BT 60 °)CKEB
B ¥R 2, A 750 ng [FINEE NARE R, FINAKE
5 mL, RIEHEHEIYE, A 15 mL & 0.2%(V/V) BRI
2N, WIEYR% 1 min, WA d-SPE ZEBGAFIfE, HIEREE,
BEERTS 1 min, L4000 r/min 5.0 5 min, B F 3% 1.5 mL
BT d-SPE 4ifb& M, WIEIRA 1 min, K% EB EIER
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1 mL &AW ELE T RMAWI LG H G137 s A0 7 gk ik
ERZE 1mL, 1F 0.22 pm A HUEIER, £,
223 &EEN

3% Xtimate™ C g(4.6 mmx150 mm, 5 pm); Fi3h
A A B 0.1% I ERAY 10 mmol/L ZFREIEW, B: 2. ¥
FEVEFEE: 0~ 1.0 min, 85%A; 1. 0~ 14.0 min, 85% ~
10%A; 14.0 ~ 15.0 min, 10%A; 15.0 ~ 15.5 min, 10% ~ 85%
A; 15.5 ~ 18.0 min, 85%A, #FFELE 5 pL, FEiR 40 °C, JE
0. 4 mL/min,
224 JRiEEMH

B IR HLBEZE B T (electrospray ionization, ESI) J;
IEB AR, REMK: RTINS, &R k:
5500 V; AT 35 psi; HTBYSIREE: 550 °C; WE%EA:
50 psi; SIS 50 psi; HffES: Medium; A K HLE:
10.0 V; RS MEL E: 15V S BO00E 1.

3 HRED

3.1 HmErES NAEERAR L

SCRRH EECR LT 4 ROy TR BN RETAR ] (1)
T-BAERGE O () i B ot s ab B (3)SPE [ AH
FEIOREHE IS (4)QUECKERS 572021 -1k £
S A ZE B AR BB, B, K55 (), s
R 7R A R BRI R AT B, X T 2590 1) R 2% B o R AU
RN, XA RE L, MR 4R, %
QuEChERS Jrik#efEfifH, BEIAE] 80% L I [N iy $2 L

BR, MR T . 0.1%F R . 0.2%H R0 .
0.3% F iR Z I KV T AR BUSCR, & BUIA 75 B R 14 2.
TEVRRE AT P R IR TEDR, B Z NG P P R VR BE DN 0.1%3%
fing) 0.2%, HFEEEIBCREE N, 0.3%5 0.2%H iR 2 B 1R BUR
FEBCCR TR 2 2251, Rt F 0.2% H R O I Vs LAE M A
B SRR R RASERR . TR RS AT TR T
&Y, e, SR A S Y. 7RI
TILPARWETIK, BIEGEEE T K, fEmMES0F N T LU
AT RE TR ER, WHERREEYSEAK, B S
A W RIE AR AR .
3.2 BERHEEMRK

BESERIS I A AL A ) S SR, [MAH]
DA SR AN S O L AR, R BST AR AR il
Ko ESUHE sl b e g fit e sk &9 1,
MTiEE i Bl G rmanifl . B8 T4k . 0.1%H
TR KR . 0.2% F FR/K ISR . 10 mmol/L TR EE K
20 mmol/L Z.FREVEW . & 0.1%FIRHY 10 mmol/L Z.FR%EkT
W, & 0.1%MEREY 20 mmol/L Z RERVEIRAE N K A% B
PR AP Bk N (E, 45K, HRRARIE IS Bk &
YIIma RAE, 0.1%F1 0.2% H BR /KIS RIGHA 2290, 2 R
REASRICENDME | ] A DRRN 5 B AL A IR R 8 1, 10
120 mmol/L ZFREIFEMANAE2ZEHIAK, FIHIESE 0.1%
F2MY 10 mmol/L ZFREFIRAE N BEEEVEL I KAH, S FiH
PR A I RERS TR B AP 3 B . REUERGEIE . 251025 1
. 5 A BT A IR A AR A TR B R R LA 1,

F1 SHERZTEYRHRIESH
Table 1 MS-MS conditions for five alkaloids of poppy husk

HFR {4 B4 15} 1] /min BEeg ¥ mvz FET mz EiEHEENV M fERE R/ V

‘ 202.1%* 84 36

B T, 9.14 340.2
171.1 84 49
181.1% 90 46

A e 4.92 286.2
165.1 90 54
220.1%* 88 27

AT 9.93 4143
353.2 88 32
215.2% 95 34

CIEERTS| 6.06 300.2
165.1 95 55
58.1% 70 43

FHHEN 8.17 312.2
249.2 70 23
185.1%* 95 38

A EfE-D3 4.92 2892
165.0 95 50
215.2% 90 31

A f§H-D3 6.05 303.2
165.0 90 52

T N ERE T
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Fig.1 Total ion chromatogram

33 ER¥MN

PR LA A2 A, A WRAH 0 % - E B BT 3 B A o AT
H PR F IR T REXT B AR 25T 09 s 25 7= 520, Al B
TR AL TT BRI, OR 2 Mo I 45 SR i v 1 . e H AR
TR VRV YRR R SO bR T VR Wi D A 25 R, e BRI T bR v
WP 5 FAE DR R AEE A, 220 T I, R
TS AT VA R TE T A R A A S AR N Y o R
AT 7 R i o AEL A X FL A LANE A AR, ARSI TR
TR 2 BRI E Dy AT AR D3 SR Us /NS R0 Yo g
MEATA] A A B2 . S0k E e, SR ZS [ 3R IBOR
T AR vfE ARV AR R SR . AIBTT T, 3% b DR A 2 SR sl g
RN . SEaeH, ROMEFN AT AR B LA AR BT, BESR
B, ARAT T, FEEYSRASMR R E B,

34 FFEFWIE
341 AMUEAG EFEBR. TER

R R A 2R T B BORAE A VS VROV B, B R
GV BEVR A AR TAEW W, EALILE M S2 56 4514~ 647
HPLC-MS/MS Z#r, LT 8 v 5 (X) B8 0 v 3 BL MRl
ABFR | R T B UG TR AR CY) e AR L A AR B2 il B
g, 1930 EH SR R IR 2) MMERIR] FF R4
PESE A 5.0~250.0 ng/mL, #EH . BIERL ., ARW] T AYZR
PEVERE R 1.0~50.0 ng/mL, #H2CREIIAE 0.997 DL E, Jrik
LRVEYF; FEZGIERER AN 5 FhERSERR AR S bR ER, 1R
BOSALE AT E, DA AP & i 76 3 5 F0 10 £
{5 W LBt 22 O ik ARG HE BR A 2 PR, LR 2, 2R R TX
TR R A

F2 SHMEVBEREMER. &MA1E BXRY EERMEHR

Table 2 Linear ranges, linear equations, correlation coefficients, limits of detection(LODs) and limits of quantitation(LOQs) of 5 alkaloids

& LR PEYE I/ (ng/mL) Yy AR FREL 6 B/ (ug/L) E R /(ng/L)
AT 1~50 Y=1.44671x10°X-14065.74160 0.998 0.02 0.07
g 5~250 Y=0.02955X-0.01876 0.997 0.80 3.00
Apwy T 1~50 Y=1.42432x10°X-19865.48385 0.999 0.02 0.07
CIEESS 5~250 Y=0.02581X%-0.01019 0.997 0.50 2.00

FEH 1~50 Y =3.60349x10*X-1414.27695 0.997 0.07 0.20
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342 EREBHERL

M5 mL 25 [ HGZEH R RGP, RHE s fiR
B A VIR WA T AR [ S, For e | R] R R S
B 5. 10, 50 pg/L, FER . BIE . I8 TR
JIMREE R 1, 2. 10 pg/L, MRS 6 A FATRE, LISEER
25 AT ZR AT i, 1O Uy ik i [ 5038 KON %% JBE (LA
AT BRI 22 ), S5 IR 3. L MInAR B AE
80.3% ~ 101.5%Z ], FHXTIRUEM ZEAE 3.2% ~ 8.1%Z [H],
8B ZAGHIN J 32 ELAT 58 s A 0 3 A 3

F3 5 LA R 51 5 E N E L R (n=6)
Table 3 Determination results for recovery and precision of 5
alkaloids (n=6)

ey WK/ SRS AR 2
(ng/L) 1% 1%
1 87.6 6.8
B, 2 93.0 5.7
10 94.3 5.9
5 86.9 7.2
L 10 85.7 55
50 88.4 52
1 91.2 6.6
ARAry e 2 93.4 75
10 92.6 5.8
5 98.9 5.1
AR ° 10 995 45
50 101.5 32
1 80.3 8.1
WA 2 84.1 54
10 85.7 35

T a FORRASMRER; b FRRANIRIEE R .

3.5 SEFREESNE
KA 7%, Rl TR 10 AR,
PRt BRSEAR  WBME . IRATT L AR DA LA

AR 60 °CH K ZjWh & FE, R A
QuEChERS b5 i UEATALPE, X 033 A5 1 4G 45 4
PEATHAL, FESE T (R H I 24T B S . Mk AR T
A AR MFBEE G HPLC-MS/MS J5i: . %5 BERiAb H45
VESRTAE . RRITHAED, LM ITE, MEREUYTE 0.997 L
b, R ORI R AR . AR S 25
TR TN SRR A I 4R 4 T A ARSI vk, AR D

Rg AR AL T HA S
SE
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