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W E R REROREBE At P TAR FERE BERMRTTESARSGEE, 7k RN SR
A8 &3 (HPLC) i, A Agilent ZORBAX Eclipse XDB-Cis 7 &, 3% A% , VA F 8% - B bt 8% BR 4h i ) iR sh AR AT 40 B 2R I, ik 2 1.0
mL/min, # 7% % % 238 nm (B £ 4%) 216 nm ("B TR ART T HFEE) AR A 20 C, 4 %4 10 uL. B % &%
s B S AR AR A 46 (2012 1) )3 52 15 3L B2 R 55 25 AP A 30 69 HPLC 48 20 B 3% 5T SHATAR DAL 7R, 25 A Ao PR 5 [ 3 o2 3k
R EM R B E o Pl TAR RO BESRRTTFS MRS, EE ., KA SPSS 19.0 -t /TR E 5. 4R 15
PR E RN MAES TR I3 MK T0.99; 35T 5AE % 55 Ak THR FER BERATT,
REPWERL T, IDMEF AR RTRAME, SI~STAHRA—%K,S8~SI6RA—£, 5B 247, ks 5 M R4
W Bk E W TS B 44 4 10.21~102.10,10.43~104.30,1.54~30.70,2.36~47.28 .2.32~57.90 ug/mL(r3) X F0.998) ; 45 55
JE A (24 h)  F A XTI RSD 3/ T 2% 5 F ¥ A =l £ 5 %) 4 99.46% (RSD=1.08% ,n=6) ,97.84% (RSD=1.55%,
n=6).91.10% (RSD=1.74% ,n=6) .96.43% (RSD=1.25% ,n="6) .94.82% (RSD=1.20% ,n="6) ; &% » #| 4 2.342 9~4.082 2.
0.430 4~0.889 7.0.055 2~0.090 4.0.299 3~0.558 8.,0.343 2~0.656 2 mg/g, %+ : 7 HPLC %4 B £ & &% 0l 2 7 &k 48 7T
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Establishment of HPLC Fingerprint and Content Determination of 5 Components in Papaveris Pericarpium
ZHANG Xiaoping', SHI Xiaofeng"*, ZHANG Hongyan', ZHU Renyuan', ZHANG Caixia' (1. Lanzhou Institute
for Food and Drug Control, Lanzhou 730050, China; 2. Gansu Academy of Medical Sciences, Lanzhou
730050, China)

ABSTRACT OBIJECTIVE: To establish the fingerprint of Papaveris Pericarpium, and to determine the contents of 5
components, such as morphine, codeine, thebaine, papaverine and narcotine. METHODS: HPLC method was adopted. The
determination was performed on a Agilent ZORBAX Eclipse XDB-Cis column with mobile phase consisted methanol-sodium
heptanesulfonate with gradient elution at the flow rate of 1.0 mL/min. The detection wavelength were set at 238 nm (papaverine)
and 216 nm (morphine, codeine, narcotine, thebaine). The column temperature was 20 °C, and sample size was 10 pL. HPLC
fingerprints of 15 batches of Papaveris Pericarpium were established by using the Similarity Evaluation System of TCM
Chromatographic Fingerprints (2012 edition) , and the common peaks were determined in combination with the spectra of mixed
control. The contents of morphine, codeine, thebaine, papaverine and narcotine were determined simultaneously by the same
method. The cluster analysis was conducted by using SPSS 19.0 software. RESULTS: There were 13 common peaks in 15 batches
of Papaveris Pericarpium, and the similarity was greater than 0.99. Five chromatographic peaks were identified, which were
morphine, codeine, thebaine, papaverine and narcotin. The results of cluster analysis showed that 15 batches of Papaveris
Pericarpium could be clustered into two categories, S1-S7 and S8-S15, belonging to two cities. The linear ranges of five
components were 10.21-102.10, 10.43-104.30, 1.54-30.70, 2.36-47.28, 2.32-57.90 pg/mL, respectively (all »>0.998). RSDs of
precision, stability (24 h) and repeatability tests were all less than 2% . The average recoveries were 99.46% (RSD=1.08% ,n=
6), 97.84% (RSD=1.55% ,n=6), 91.10% (RSD=1.74% ,n=6), 96.43% (RSD=1.25% ,n=6) .94.82% (RSD=1.20% ,n=6) ,
respectively. The contents of 5 components were 2.342 9-4.082 2, 0.430 4-0.889 7, 0.055 2-0.090 4, 0.299 3-0.558 8, 0.343 2-
0.656 2 mg/g. CONCLUSIONS: The established HPLC fingerprint and content determination method is simple, feasible, sensitive

and accurate. It combined with the cluster analysis could reflect characteristics and internal quality of chemical components in

— Papaveris Pericarpium. Papaveris Pericarpium in different
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cities possess regionalization characteristics, but its quality is

basically stable.
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WIS N2 OKTE KRS SRS MRSESE R
BTSSR 5 N BE SR ) B2 SE Papaver somniferum L.
R S | 7 &= 90 B S AR )6 i)
PIRSFE T BT B B AR S i i TR
HLA ST M IR B, v AT A A
JIT. ot PR e, e R R BRI 20 i S e s 1 o —
MR ERORT e, R E A LS R S A R ) A
IEVERLST ™ A e o B S ST T i LA
AR ME o] DR BE SRR AR W] T BN AR 30 Z AR
Ay MR 0.279% ~1.133% ", Hidh ik Al A |
BRSEAE AR AT TR L DR R L A VR A P, A
U2 BRI 2 I B

HHT, & TR SESe AR LA A& B IS sl 2
A IR B A3 I A i T R 4 220, Ay 2R S A
AN TR S A P e 5 AN () 45 0 8 S S8 A 2808 4
FEMHRGE" ™, AR AR KB AR 251
{6l P 45 1 25 il A BE SR 5 v Ak 2 a3 P 2 R i 1 AR
AR, T 2020 AR E 24 ) (—F8) < BESESE I A
TN T e 8 5 i DR LG 0 X L S P i i
Prmad i & AT GY o R SCRI TSR B TR PR A A
F8 H 245 T R0 B R A R AR, LA A ORI AR
SERE S, AT LAFR A Bt T 25 5 R 3R R A A3
PR, S PR E A A T AN A I LR A
PR P25 04 5 6, A R 2E A AN B ) o 24 i
A ARTFB . ST 06, AR FH = S0R A i
(HPLC) Ik g7 T BESE A 1 48 £ 33, [ Bl s L frp 5
Ml AT AR A LR R BEA R T T AR 5 AN AE I A
YIS, B R B ST T s ) S R 2R A R
E =

1 #7#l
1.1 FENEE

WG FTH T EAL S A LC-20A Y HPLC A K it &
FY AR A5 B4 4 K6 7% L LabSolution Version 6.83 T_4E i
( H A Shimadzu 23 ] ) ,MS105DU # -} J5 43 2 —HL, T K
1 \ME102/24 #4532 —HL K1 (5ii 1 Mettler Toledo
28 F)) L, 1Q7000 7R 4t 7K HL (7 5] Merck 23 F] ) , CQ-500B
TRURSCHS R 75 I e ML (Vg R BT SR A FR A WD)
QE-100 YA ML (WY Tz 7. T 504 BRA 7] ) &5
1.2 Zm5iRH

M B, (365 171201-201324, 460 99.1% ) T
MR Al 5 D6 IR A (315 171203-201306, 25 )% 97.5% , LA
TR RTRFIR) 5 EL DR G B i (65 171216-201304,
LR 100% ) ER R B2 SR A0 B b, (FiE45- 171214-201205,
SR 99.9% , LA AR B SE60 ) BRI T % R (5
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171224-201304, 4l 99.9% ) ¥ [ £ 5 24 A AS
TSR B s FH R | B e s PR M i PR 1 o el , A% i)
YR ali, K a4k .

15 L BESESE 25 M FE S (45 S1~S15) ARHIF 4%
TREG S, IR 2 W B BRI B H A A
2l A PR R IEF H A BAE A BRITAE L w Tk
54 (FA~FE) o 250 RAEHFA] 2 2020 4 6 —
10 7, 222Nl S 25 ik B 2 e sk R S I 24 e 2
%5 Sy BE SR W) BE 5K P, sommiferum L. T 15 Al 4
RAECREIN) o 15 HLBESEE M RE RIS B LR 1,

x1 LHRHEFZHHERRRER

Tab 1 Sample information of 15 batches of Papaveris

Pericarpium
e 5 *R e 5 FR
sl C2006028  FARM(RET) || $9 CI2010036  FDAI(LET
) Cl2006029  FASA(RET) || S10 C12010037  FDKHF(AET
$3 CI2006030  FAZSH(RAT) || Sl CI2010038  FEH(
s4 12006031 C12010039  FEZRH(

) )
( ) )
( ) &AH)
FBRS(RE) || 12 281
55 C12006032  FBEB(RET) &Eil)
(Rt &ET)
(R 28i)
( )

S13 CI2010040  FEAH(
56 Cl2007033  FCES(RET) || S14 CL2010041  FE4H(
57 C12007034  FCAIH(RALT) || SIS C12010042  FD&IH(
S8 Cl010035  FDRH(4 B

2 HAEEER

2.1 HPLCIE4EERIE T

2.1.1 miEsfF DA Agilent ZORBAX Eclipse XDB-C s
(250 mmx4.6 mm, 5 pm) A TEF:, LU EE(A) - BEbE i
FRENT T (B, BUBTRERE R AN 1.01 g, MUK A, IR 515+ 4%
FEZ 1000 mL, FHBEERJE Y pH = 2.6) R i shAHE 746
JIE e (0~2 min, 15% A; 2~35 min, 15% A—40% A ;
35~80 min, 40% A) ; Yt 3# &7 1.0 mL/min; & 3% £
238 nm (2 ZEH ) 216 nm (MGHE W] 5 ARA] T 3 5
K s FEIR A 20 °C 5 #FFER R 10 pl.

2.1.2 IRGXTERG BT S RS A AR I S R
10.21 mg. ATFFRIXTRE A, 10.43 mg A X R 15.35 mg.
BESE GO0 B 11.82 mg AR AT T % B i 11.58 mg, 43571
BT 10 mL IR, 0 209% FEE (75 5% LR ) Vs iRt
A XS BRI AW, 53 DR B R bR A L —
Xof HE SN 485 V0 B, 11 20 % H B (55 59% LR T, il il
MR AR D] L O LR A SR I AT T B R R A
40.47,20.34,7.66, 11.81,23.14 pg/mL [ IE A& X} B8 5
VS

2.1.3 BRI R A BB SRS MR o R (i
50~60 Hifi, TIal),290.5 g AGEFRE , BT HIEHEIDIN
H, 1 20% HEE (5 5% £ 1R ) 25 mL, B A ()46 250 W,
AR 40 kHz) $2HL 30 min, 04 =, IE T, 257
20% W (1% 5% 1% ) 25 mL [l7A P32 LI, U8, &
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FEM I, 78T, 5kt 1 20 9% W (55 5% 1R 19T
ERT 25 mLAH A, £50.45 pm (HALIERE , EI15
2.1.4 ORI  BC2.1.37 30 B AR S A (4 S
S1), #2117 T o ik S5 A3 S A DI 7 6 IR, e 68
TR DARSHE ) i Sy 2 B8 A A W A AR R
PR ISR RN AR I TR A . 25 SR B, 134 A AH X R BE
A1) 4 RSD #4/NF 1.0% (n=6) , F Xl [ AL A9 RSD )
INTF2.0% (n=6) , R HG B R AT

2.1.5 HEVERAE KPR SESC MR SRR (G
581)0.5 g, M6 44, #2.1.37 K J5 vk il 45 Ak i v
W, 2.1 1 T i A R R e S s R
DL g o, 3506 Sk 2 B 15845 A W PR R X B B[]
FFAXF TR . S5 SR B IR, 13 AT WA X (R e [ 1)
RSD BJ/N T 1.0% (n=6) , A X} U [ #1 1) RSD ¥/ T
2.0% (n=6) , KWk EmLE1E R

2.1.6 FAEMRE  BC2.1.37 5 R A IR (g S
S1), 43l T Rl E 0.2.4.8,12.,24 hiH%“2.1.17 500
OSSR E O AR DA HE ) € I
S TS AT W (R AR G AR B e ) R X e T R, 445
IR, 13 AT WA X B B ] () RSD 3/NF 1.0%
(n=6) , FEXTIE A RSD Y9/ T 2.0% (n=6) , B {it
AT TS0 TR 24 hINRRE T R AT

2.1.7 HPLCHSLUEI Ry #yy  KE % FREX 16 it B 5 o¢
ZEFRE A 0.5 g, #5“2.1.37 T T )y i il 45 ki i v
W, PR 2.1 17 T 5 A AR | 10 SRt KT
AP s SRS H U PR R 58 (2012 JR) )itk
F35307 , LA STRE L 35 (5] g 2 BRI, DA o 8004
BN BRI (R ), B I ] 7 SR 0.2 s, 2 2 AR IE
F Bl VC L5 Az BO6T REFE SC RS A 15 i B2 SE S 2 M
IBINFE LIS . 4550 B, 15 B SEFE 2 b RE b 3t
A 13 A AT, 15 HERASEFC 2R Nl A S e S B
FOf REFE SRS LR 18 2,

4407 :
400
360 6 1
] ! : 7 , 13
3200 42 3 x tg S 19 \_—y_/;gg
. 280 ——fr— — o Y ——— \— A és“
g 20—l — 1 —
01 [ v AV S WS WSS WU W W S Y B — Y N —
] 160 DS AN T o SSSREUE | SR N\
E —— A N w
120] b4 Ak A Ay
i [N W ' - B i A
80 1 — b T ﬁL . \"_’\ -
404 — e -
0] s C (S——y )\
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£, min

1 15 BRFHAMHRE HPLC 2 NiELEE
Fig 1 HPLC superimposed fingerprint of 15 batches
of Papaveris Pericarpium
2.1.8 IAEMIN 2 5RG X (2. 1270
TR T IR T R [V 2 B A, 18 3A) EAT HE X, $R A 5
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Fig2 Reference fingerprint of Papaveris Pericarpium

SRS HE 6 S AT REN (10 SRR LA 1250
S BESEAR L 13 S WS AT T, R BA B IR) 43 1) Dy 28.086
36.491.55.001,70.744,75.629 min, 1 TNk A 2R EEE
1 E LSy, H I R AR |, R PR 2 B
T At A e P AFDGT R B Bsf ] AR X e T R, 45
SR, 15 4 B 35T 24 b4 A AR X £R B4 15 [R] 1) RSD 2y
0~0.47 % , FHXJ U TR AL RSD 4 0~2.11%
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Note: 5. morphine; 6. codeine; 10. thebaine; 12. papaverine; 13.

narcotine

B3 #F4EA KR HPLC
Fig3 HPLC chromatograms of system suitability test
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2.1.9 AT SR 2y s SO AR U T
W R GE (2012 ) YPEAT BT, THIA 16 HEBESEFC2Y M AE i
RS 50T IR SC B S AR . 53N AL
43 51 5 0.997.,0.996 . 0.995, 0.993 ., 0.998., 0.997 , 0.999 ,
0.998.,0.993.0.996 . 0.995,0.997 . 0.996 , 0.996 . 0.995, 42
7 15 L BASEFE AT S SU RIS 5 0 B R S0 A
RLRE 35 i, 22 WA [ b, DX 5 S 58 25 B4 1) €8 1 R A A
o, oAb 2= A A BOR B[R] BT i e 25 /N

2.2 BRESW

D15 4L B2 3 5¢ 24 b4 v 13 A Ay 06 i) 06 TG ARy A2

i, R SPSS 19.0 3, ffi 4 [A1 Bk 45 12 LARR [GF-J R
BRI BE AT IR T, SRR, 15 LA SESE 2 MR
i AT RON IS, S1~ST R —2 kI F FA .FB.FC
£ ;S8~S15 Bl —25 KT FD . FER Y. 1542
ST MRS RIS A RRIR L DL 4

BRECP-Jr I
5 10 15 20 25

S8
S10
S13

S9
S11
S14
S12
S15

S2 :|
i
B4 15#MEEELGMERNBRSTFIRE

Fig 4 Dendrogram of cluster analysis of 15 batches of

Papaveris Pericarpium
2.2 MEHEL MRS HEENE
2.2.1 %M F“2.1.1750,
2.2.2 WA TRART RE S A5 ) <2.1.27
T, (R AR A A TR “2.1.37 30, LA 20% R EE(F% 5%
LR) R =S N
2.2.3  RGUEMERLE BRI A X B S A
AT (S S1) 25 VR IR, 4% 2.2, 17 U T 3% Z5 A3k
FEMNE , il sk g . 45 R 8Os, 7Epbal i e rh, g
ME AT FRr DR B2 SER R AT T A5 DAL A e i e £ B s 1]
TR RS B VA R — B, K O B I 1] — B0 i e gE A 7
SEHMGIE X, WA T KT 0.99; 45 (i i S5 A SR
TS (1) 43 B FE YR F 1.5, BRAE MR DL gl ) AR T
10 000, 25 FIHES WA I E JC T4 . R geid k5 1
HPLC LA 3,
224 LRMEXRRFEE SRR W 2.1.27 U ik
Xif B SR 459 50,100,200, 250,500 pL, A £ R X BE
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745 50,100,200, 250,500 pL, ¥ 4 PR % BE G 45 U
5.10.25.50,100 pL, %% SEGG B 45 K 10,2050,
100,200 pL, AR AT T % B I 47 10,2050, 100, 250
uL, BT 5 mL B8, FH20% I EE (5 5% M) E
ZNBE , ) CZR 9 Jor i e B M AR VA, 12.2.17 T
ORI E I SRIETIAR . AR T B o3 ) 5
R (X, pg/mL) MR AR bR T AR A R IME (Y)
DARBR A TR, SRR 2,
®2 BHESANHAEEARESEEEE

Tab 2 Regression equation and linear range of 5 com-

ponents such as morphine

PRl ElEyE r MR, pg/mL
iy Y=38 540X+73 984 09995 1021~102.10
A ¥=30 290X+126 486 0998 8 1043~104.30
HER =29 203X—25 276 09999 1.54~30.70
B T=44 6504+37 750 09999 236~47.28

Hr T =74 580X+95 498 09990 232~5790

2.2.5 FEEEIRLE  BU2.2.2" 00 FIRA N IR Sh VAT, Fi
“2.2.17TUT A3k S5 R 4 SRR E 6 YK, 0 S TR
A T VI L | B PR N S B8 T I T A
i) RSD 43 %] 4 0.09% .0.10% .1.80% .0.14% .0.11%
(n=6) , RUULLHEEE RIF

2.26 FaEtEiRE  BC2.2.27 9 B ALK S IE R (45
S, /il F 2= FRCE 0.2.4.8.,12,24 hiisf4%42.2.17 10
TS SRR SR AR, S5 R, iR ]
o L35 TR 2 SRR R T T 0 TR R Y RSD 433l
0.10% .0.15% .1.58% .0.98% .0.87% (n=6) , 2 B fix
ARV T IR TR 24 h NER e M L.

227 HEMRE KEFRBURSEC LA R R (G
581)0.5 g, 364y, #i “2.2.27 W F )y pk il £ iR L s
W, PR 2.2.17 T A A5 RE I 2 10 S W TR AR
FAMR TR S 4 B B i S5 IR RO I E
AIREDR A B PR B SRR IS AT TR 2 i A
3.5825.0.874 8.0.099 5.0. 553 8.0. 559 5 mg/g, RSD 4
oM 0.68% .0.92% .1.25% .0.98% .1.02% (n=6) , F
TR R

2.2.8 fIFERIMCRIRTS RS R SEST 2B AR SR
K5 S1), 3L 6y, B2 0.4 g KEEME , BT HE
HEFE AR, A0 BIPRE B A2, 1.2 T R i nfle R AR
RASERI AT TR RSV SO i, 4% 2.2.27 R
Pl £ B SR TR, B 2217 TR (8 A% 4 kA
JE ISR BUF RN B . 4558 o, gk ]
For A5 IR 2 SRS AT T A X R [ iRy
91.10% ~99.46% ,RSD N 1.08% ~1.74% (n=6) , %
BT RERR E RAT AR 3,

2.2.9 MRS ENE  KFEPRIBCLS A S5 2 MR
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&3 MOHESES AR RN E R (n=6)
Tab 3 Results of recovery tests of 5 components such

as morphine(n=6)

FllAs Haddmg WAE mg WEEmg MERICE % FHMERKE % RSD,%

L 14540 14674 29217 100.02 99.46 1.08
14480 14674 28890 98.20
14520 14674 29067 99.13
14550 14674 29406 101.24

14390 14674 28873 98.70
14640 1.4674 29232 99.44
EEH 03553 03559 0.706 0 9854 97.84 155
03540 03559 07090 99.75
03550 03559 0.7073 98.99
03558 03559 07029 9753
03518 03559 0.6940 96.15
03580 03559 06999 96.07
HER 0.0400 0.0399 0.0760 90.23 91.10 1.74
00398 0.0399 00757 8997
00399 0.0399 00767 9223
0.0400 0.0399 00755 8897
00396 0.0399 00764 9223
0.0403 0.0399 00774 9298
B 02221 0244 04363 9545 96.43 1.25

02213 02244 04379 96.52
02219 02244 04420 98.08

02224 02244 04413 9755
02199 02244 04353 95.99
02237 02244 04369 95.01
W T 02221 02256 04365 95.04 94.82 120
02213 02256 04391 96.54
02219 02256 04333 9371
02224 02256 04379 95.52
02199 02256 04310 93.57
02237 02256 04370 94.55

AR B 250.5 g, 3%2.2.27 T F Iy ikl HEt il A
FHHE“2.2. 17 IUT Gl S PFHEAEIN E | 10 SR T AR 5h
PR S R R RESR AT I E 3K, A5 L
%4,

F4 DBLHBRERZAVHIEENELSE R (mg/g,n=3)
Tab 4 Results of content determination of 15 batches

of Papaveris Pericarpium (mg/g,n=3)

&5 Ehd A #E B AT
S1 35801 08897 0.0898 05588 05621
§2 35794 0.740'5 0.0593 04872 06294
$3 38621 0.751'1 0.062 1 05370 05900
4 34980 07701 0.0876 04872 04769
$5 4.0822 08254 0.0904 04949 06562
S6 3.5009 0.7418 0.0669 04446 0.580 6
§7 37154 08796 0.0847 04954 0.560 7
8 27868 05352 0.066 5 03627 04565
89 25904 0.568 1 0.0900 03405 04030
S10 27629 05762 0.070°8 03828 04298
Si 26171 04859 0.0857 03221 0409 5
S12 29736 05374 0.001 4 03820 04876
S13 27164 05301 0.0673 03937 04316
S14 26802 05269 00734 02993 04827
S15 23429 04304 0.0552 05296 03432
T 3.1566 0.6526 00741 04345 0.500 0
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3 iTig
3.1 Bt URERE
3L REINBRK AEERE A SR RE , A R RE
B PR R SE AR AT T B I A D 1 S 250,216
nm™, RIFFESH FIRSCER, R EM 2R PSS
P, 43 BIAE 250,238,216 nm P S04 F DL A
P G A I  E A AN o &5 SR o, gl AT R DA
BT d R S 216 nm, B SEAR I B R
W 238 nm, BCA W SE BB 216 nm Sy WG HE AT 7R
EELIR AR ] T ARSI K, 238 nm Ay B S A AG:
3.1.2  UREhAHAYEEE AL AT R R ) Agilent
ZORBAX Eclipse Cis 3% 4 43 51 % 48 T LA B £-0.01
mol/L filf g — 20 B 7 " H 0.1 % il TR s v YL H
W%-0.5% C PR IR W AN 2. )16-0.5% L BRER VR i 50
FHPR R I B AICR 5 SCR A IE 114325 24t , i Venusil
HILIC {23k %2 T 1L 0.1% H R -2 5 1 10 mmol/L
H IR BV T- CIE™ ™ IR SAH R R I 4 B R . 45
HR, FIRTSIRIR R RBUS R0 Bk . R
FH - 2K R It S AR A 3R, 9 8 8 it R0 (B e Tk 7R
B, T B ER VR N pH LA DR ISR . 45 R BN, 1E
“2LIIWAAGEAE T e AT RRDR R LA B SERR TR
AT B RS RO, (kI X FR 4 88 AT, A
LR sy B RE R T 1.5,
313 MR MEERE ARUREUAL R 5 T AN R AR R
(20,2530 °C ) Xf My 25 5 A £ 0 5 4 43 185 000 i 5%
Wi, S5 R R, SYAEIR A 30 CC I, 3 B IR A € it g R g
E AR (A AT RO B 5 AT O 25 L A5 LR £
T IR AR ISR 43 B 5 1T S AT R 20 CC R, M ESE 5
ANFFIN B P RE 8 4 A B o
3.2 IEYEEMBESTERWIRT

AT HENT T BESESCZ M HPLC 48 8Bl , 251
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