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RP-HPLC ;&MIE MR LHTIE BRI fh 3 FhAEMRK S HEE
XNHH% L ARELEE T EERLVER L IMELETRA]

(1. a2 R IR 20 H T B T S 00 = A T R 2y 22 B¢ , A F 832002
2. TR\ AT ] T 2 S S T, A7) 1~ 8320005 3. I HH 4EE /R 25\ A7 BRITAEA 1, Al 848200 )

HE HW: &2 /BB e TR ERB 3 EDBRSGEETMN TS &, Fik: &
A BRCRAREIAT M, DA T A LA Cp (250 mm X 4.6 mm, 5 pm) &4, YA THE -001 mol - L 5%
B = A 47 A= 0.05 mol * L' FleaRii 40 %47k %% (pH 3.1) (2:98) A iA3h48, ik 1 mL - min™', & ok
220 nm; AR 28 °C., THE AR ZmA4 FN 2L A Cy(250 mmx4.6 mm,5 um) &4, L THE(A)-
0. 01 mol - L' B 88 = £.4F A= 0.05 mol - L' B ke Bk BE #h & 7K & (pH 3.8) (B) A R h AR #4746 B 2k
Bt (0~18 min, 2%A — 40%A ; 18~25 min, 40%A — 52%A ), 7 & 1 mL - min™", # @ 3% K 2 % 4 220 nm
F2 257 nm, 435 28 °C. HER: Bk Bl T4 E fe 0 2 A S 5 A £ 0.119~23.760. 0.057~3.983
F2.0.022~3.906 pg 7T B A, 54 @ AR & B X R B A (r=0.999 2~0.999 9 ), -F ¥ @k F (n=6) 4 5| A
100.2% 100.0% #= 100.2%, 3 eAf 5 & oGk 7T 45 B Fo 22 2 35069 42 5 5 A4 0.030~0.031., 0.440~0.444 Fo
0.011~0.012 mg - g'c Z5if: %7 57T A T REFR AT B P 3 Fr A M asiny 420 € .

KR : B RG RGBT ; Roksh; RSB B R o Adm; Dk, TR B R S20Rm e

HFESES:RI17 ERFRIRAD: A XERS:0254-1793 (2017 ) 05-0897-06
doi: 10.16155/j.0254-1793.2017.05.22

Determination of 3 alkaloids in Regan Saibisitan granules by
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Abstract Objective: To establish the method for determination of morphine, codeine and papaverine in Regan
Saibisitan granules. Methods: High performance liquid chromatography method was employed for the analyses
of three alkaloids in Regan Saibisitan granules. Morphine analysis was carried out on C;5 column ( 250 mm x

4.6 mm, 5 wm ) with mobile phase consisting of acetonitrile—0.01 mol * L™ monopotassium phosphate and 0.05 mol « L'
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sodium heptanesulfonate solution ( pH 3.1 ) (2:98 ). The flow rate was 1.0 mL * min~' and the detection

wavelength was 220 nm. The column temperature was maintained at 28

°C. Analyses of codeine and papaverine

were carried out on Cg column ( 250 mm x 4.6 mm, 5 pm ) with mobile phase consisting of acetonitrile ( A )

-0.01 mol * L' monopotassium phosphate and 0.05 mol * L™ sodium heptanesulfonate solution ( pH 3.8 ) ( B )by
gradient elution ( 018 min, 2%A — 40%A ; 18-25 min, 40%A — 52%A ). The flow rate was 1.0 mL * min -

and the detection wavelengths were 220 nm and 257 nm. The column temperature was maintained at

28 °C. Results: The linear ranges of morphine, codeine phosphate and papaverine hydrochloride were 0.119-23.760 Lig
(r=0.999 8 ), 0.057-3.983 pg(r=0.999 9 ) and 0.022-3.906 pg(r=0.999 2 ), respectively. The average recoveries
(n=6 ) were 100.2%, 100.0% and 100.2%, respectively. The contents of morphine, codeine and papaverine in 3
samples were 0.030-0.031 mg g™, 0.440-0.444 mg* g and 0.011-0.012 mg * g', respectively. Conclusion:

The established determination method is proved by methodology validation that it can be used for the detection of 3

alkaloids of opium poppy shell and seed in Regan Saibisitan granules.

Keywords: Uygur medicine; cold prescription; ethnodrug; Regan Saibisitan granules; poppy shell; alkaloid

compounds ; morphine; codeine ; papaverine ; high performance liquid chromatography
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SR E AT R B SER, FLAT S AU B AR
FIP2, A8 BUA A bR v rp X 88 B 5T S SR 3k
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Waters 2695 /= 20 W A1 {0, 1% 1, Bt A Waters
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5.85 mg, %% 5% Bt 1R (1) 20% 7K 5 02 5 &
25 mL A, il 0.237 6 mg + mL™ A4 R HE T IR
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N5 k. 5% J1 xBridge” Shield RP18 €4, % 43 ( 250 mm x
4.6 mm,5 pm), A Z 5 -0.01 mol - L™ # iR — &4
10.05 mol - L™ P b fifk 12 #H TR 5 7K ¥ 0 (pH 3.1)
(2:98) AL BHAH, W 1 mL - min™, K005 K 220 nm,
FEIR 28 °C, FEREHE 20 wL; 7 #7 [A L 22 SE 5. R
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xBridge” Shield RP18 {f3%4F: (250 mm x 4.6 mm, 5 um),  40%A — 52%A ), % 1 mL - min™", L1 28 C, 7] £
PLZE(A)-0.01 mol - L7 B R &8 A1 0.05 mol - L' PRIAGAEINIE KK 220 nm , ZESERR AR K: 257 nm, ERE
BB R R IR A KW (pH 3.8) (B) A shAHE 120 plo 7F FREREARME T ionfE SRR T AR R R
A7 B BE Uk i (0~18 min, 2%A — 40%A; 18~25 min,  AESEHH 0T B RE il B [P it i P61 DL IRT 1,2,
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Fig. 1 HPLC chromatograms of reference substance of morphine( A ), sample ( B ) and negative control ( C )
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Fig. 2 HPLC chromatograms of reference substances of codeine phosphate and papaverine hydrochloride( A ), sample ( B ) and negative control ( C )
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2,007 T0UT X 1 i 2 o e, T L

10 mlL SR, S BITIFRDHER RN 11.88 pg - ml!

PRI X B VA AR, T A SRR M 15 PR Jo k32

R 11.38 pg s mL™" 12232 pg - mL™ B3R A X IR
MR TE “2.27 WS FE T i BOR R AR Lk
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Tab.1 The regression equations and linear ranges of morphine, codeine phosphate and papaverine hydrochloride
% EYEypE AN H
r
( component ) ( regression equation ) (linear range )/ pg

ik ( morphine ) Y=2.53 x 10°X+5.50 x 10 0.999 8 0.119~23.760
R Al A ( codeine phosphate ) Y=2.47 x 10°X+6.78 x 10* 0.999 9 0.057~3.983
LRI BESE ( papaverine hydrochloride ) Y=5.25 x 10°X+7.50 x 10* 0.999 2 0.022~3.906

24 AR

B[] — Py e X R YR R T T A R R i 2
SRR A X BRI, S 6 WREA T E | i %
U 1T AR, SRR R | ] R PR R B2 SE ARk 0 1T AR 1) RSD
(n=6) 43 % 4 0.79%.0.77%.0.73%, RSD < 2.5%,
R IEHG B AT
2.5 HEEMIAK

BRI —HERES (415 20150910 ) 6 14 S B FRAE
Fi¢ “2.1.27 TR J5 ik il A8 HEa S, 0 0 AR
AN, TSR I T AR, TR A TR g M AT R RN
BESEROT-H4) 5 i (n=6 ) 417114 0.038.,0.389.0.227 mg - g,
RSD 7390 2.2% . 2.0% . 0.82% .
2.6 ot

B[R] — 3 (M R, 8 T, 3 A — R

WA TR B 18] (0.2.4.6.8. 12 h ) LA &3 I 7E 0.1,
2.3.4.5 dHEAEM E, 0 S 0 A T FAE 12 h g
ME T f5f DR R 22 S e 0 1T AR Y RSD (n=6) 4303l iy
0.32%.0.81%.0.34%, 5 d N I HE AT £ R 022 S 58
14 T A RSD (n=6) 43 % 4 1.1%,2.3%.0.90%,
RSD ¥ < 2.5% , A MEK A WAE H N L H [ fa et
RAf
2.7 ISR

R[] — ik 5 BB EE 1T 48 550K (20150602 )
61y, B 2905 ¢, K % B2, 4 0l A B A
“2.1.17 TR XFBE A A WROGE &, H2.1.27 W
J5 1k i A MR v W, AE 2,27 T i A F R R AR
W 5E , T 5845 B 40 19 i A [m] 50 2R F RSD, 45 S DL
2,

F2 MERKRKLEER(n=6)

Tab. 2 Results of recovery test

FEOU RSy JEAT i (original JInAGE (added S ( detected mjijes SER IR RSD/
(. component ) amount )/ Lg amount )/ g amount )/ Lg (recovery ) /% (average recovery ) /% %

ik ( morphine ) 15.630 11.88 27.695 101.6 100.2 0.93
15.260 27.220 100.7
15.379 27.254 99.9
15.249 27.112 100.0
15.319 27.052 98.8
15.627 27.517 100.1

AIFEA (codeine ) 221.881 227.60 449.155 99.8 100.0 0.99
223316 453.522 101.1
204.381 432.840 100.4
213.985 438.612 98.7
222.987 452.785 101.0
226.720 452.264 99.1

BB ( papaverine ) 5.761 5.58 11.413 101.5 100.2 1.1

5.573 11.088 98.8
5.601 11.148 99.4
5.528 11.102 99.9
5.550 11.124 99.9
5.760 11.423 101.5

hhiHE i
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2.8 FEGL A ERIE
B3 fHEREah A 3 003, 20 B4k “2.1.27 WUR J5 ik
Fr AL A, R (2,27 S AR E , 1 SR
TR, LASMR T A i G R A5 D] SR
o 4RI 3,
£3 IHBFRIBNELR (mg-g',n=3)
Tab.3 Results of content determination in

three batches of samples

it Ny if: LIRS BT
(Tot No. ) ('morphine ) (codeine ) ( papaverine )
20150602 0.031 0.441 0.011
20150711 0.030 0.440 0.011
20150910 0.031 0.444 0.012
3 i
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B R RILL 75% £ AR U5 1) A i VT 1
i ] R R R I T AN, T 2K 22 e i =
ot 1] 453 14) A ot VA VR 1 € 3 ] v N MR DA T 1R A L
T RR LU R (4 K, W30 28 A A P 3 ot VAR ) o 5
Trdio
3.3 HPLC JishHHpg £

A SCHk [ 10-12 ], B2 2 -0.01 mol - L
Wi — AW . 20 (A)=0.01 mol - L™ B2 — A
BT 0.05 mol + L' BEBERR R £HIR A /KA (pH 3.8)

(B).ZJE(A)-001 mol - " HiHR2 —Z#1F1 0.05 mol * L™
BELE R R MR A /K IR (pH 3.1 ) (B)o S5 3RS
KM -0.01 mol « L™ WL — S VAR, AT 75 4
PROLIGE | 2 SR U 5 55 B, T P P WA T 1 8 5 i sl AH
HZNE (A )-0.01 mol « L™ WiHR — &1 0.05 mol - L
BERERE RN A /K IR (pH 3.8 ) (B), EATHRE PR
B, T AR5 DR 0 0 SR 0 53 B P B WA [ A, T M e 0
e TE (RN ) s TSI A5 (A)-0.01 mol - L
B — E A1 0.05 mol » L7 BELERN R IR A K A TR
(pH 3.1) (B) B, RGMEIETE K47 (H R A PR 8S SE A
FOUETE R A3 B BE NN pH=3.8 I Ay, Hiefs ik 55 55
Hb 2 A A AT DR B SERR A3 A T AE
34 MERE KR

Z5 SCHR [ 13-15 ], My e T AT 1 PR K 2 s B A
DA 210 nm, A SC & SR R A1) 1 PRZE Kl
220 nm Ab5 210 nm AW JL-F-AH A, i 55 B B
FE 210 nm AbtAG BRI, Sk T 3k 6 FH R A 9 700
S R RDE AR PRSI I8 4 7 S 220 nm, B3R
Bl fe R WA 257 nm, 1 F 1] R B 5 BE SR 0 4K
I, M ARAT R R, BEFRAS B SR R M gt 4 Ak i
E
3.5 /hgh

AVEG TR, 7] LARHAREE He s 0k 1Y
A B BESE ST MBS AT U , NI AR TIE 1%
TR 2

S L Hk

(1] e KRR T AERRG b, 4EE/R 25 0[S 1. 1998 177
Drug Specifications Promulgated by the Ministry of Public Health.
PR China. Uigher Medicine[ S ]. 1998: 177

(2] W3, W8I, TR, kP RSETE BRI [ ] ks,
2012,24(10): 65
FAN L, HU JY, WANG WY, et al. Determination of alkaloid of
poppy shell in soup materials in chafing dish [ J ]. Strait Pharm J,
2012,24(10): 65

(3] ZhE, 2k, W6 e, 45, AN ) A5 R SESE A ORI 35 1 AT 5Y
(7] 2k, 2010, 35(17): 2246
LI D, LI JT,ZENG Y, et al. Study on the content of effective
components in different grades of poppy [ J ]. China J Chin Mater
Med, 2010, 35( 17 ): 2246

(4]  BAGAE, fekaE, BN, 5. PUEE LU E R & 1 E o J5 iL A
FEL 1] 2§, 2015, 35(1): 139
HE JH, XUE GP, KANG YT, et al. Study on qualitative and
quantitative methods for the determination of Regansaibisitan

granules [ J ]. Chin J Pharm Anal, 2015, 35(1): 139

AR S



- 902 -

[5]

[6]

[7]

[8]

[9]

[10]

[11]

25 W) 4y M 22 E ChinJ Pharm Anal 2017,37(5) ‘jPA

rhE 28 2010 4ERT. —#[ S 1.2010: 1153

ChP 2010. Vol 11 [S].2010: 1153

XUFKH], i, 2246, 4. UPLC P BE3E5Eh 3 FiE B2
Aoy LT ] R, 2011, 34 (9): 1386

LIU YL, YUAN H, LI DM, et al. Determination of 3 alkaloids in the
shell of opium poppy by UPLC [J |. J Chin Med Mater, 2011, 34
(9):1386

E 258 2015 4ERR. AL S 1. 2015: 369

ChP 2015. Vol 1 [S].2015:369

XCR, 22 4 M, TR, 45— 2 P I T R S
il 2 W 2 40 Y 5 () TP 2B 25 5 i R 25 B, 2012, 23
(4): 465

LIU YL, LI DM, FENG L, et al. Simultaneous assay of five kinds of
alkaloids in Kechuanning tablets by quantitative analysis of multi—
components by single marker [ J ]. Tradit Chin Drug Res Clin
Pharmeol,, 2012, 23 (4 ): 465

XS, BB, R AR, S, RP-HPLC 32k [vl i {0 2 122 Wi - o Az
W 6 1 JPR 800 8P ) Ao A1 Ay 5 3k [0 ). 25940 4k s, 2000,
29(5):731

LIU WW, GAO YQ, LIU JH, et al. RP—HPLC simultaneous
determination of morphine, ephedrine hydrochloride and codeine
phosphate in Xiaochuan tablets [ J ]. Chin J Pharm Anal, 2009, 29
(5):731

SRPCHT A0, 0, S5, 2 [0] B 10 e OO (s R E A R oA
R i [ ) ] 7RG, 2008, 24(2): 112
ZHANG QL, LI X]J, LIU F, et al. Determination of morphine content
in Zukamu granules by ion—pair RP~HPLC [ ] ]. J Guangdong Med
Coll, 2008,24(2): 112

MBS, RV, ZEH9E, 45, HPLC [R5 52 7 WA ] o DRUREI

hhiHE i

[12]

[13]

[14]

[15]

T SRS L) ] ARPEZG224A8, 2015, 30( 5 ): 588
SUN XX, GUO FX, LI JP, et al. Simultaneous determination of
the related substances and preservatives in compound codeine
phosphate syrup by HPLC [ J |. West China J Pharm Sci, 2015, 30
(5):588
s, skl , X A2, RP-HPLC 32 [8] Il i A S (il AL il
R AT R RSt [ ] AR EOR - PRI, 2014,
16(3): 591
QIU L, ZHANG YY, LIU Y, et al. Simultaneous determination of the
content of morphine and codeine phosphate by RP-HPLC [ ] ]. World
Sei Technol Mod Tradit Chin Med Mater Med, 2014, 16( 3 ): 591
XUACH] , 24, Z20% 45, AR AEI — 88 e sk O i ] e
JE RFE DR AL 3 A RO i [0 ] i 257 4k, 2011,
46(22): 1754
LIU YL, LI DM, YUAN H, et al. Simultaneous determination of
three alkaloids in Roukousishen pills by SPE-UPLC [ J ]. Chin
Pharm J, 2011, 46 (22 ): 1754
ZEI, X, BSOS RSO (R I R S0 g P
Fi L] NEZEEEZ, 2005, 16(4): 321
LI N,ZHAO B, HUANG WH, et al. Determination of morphine in
Keke cough capsules by HPLC[ J . Lisizhehn Med Mater Med Res,
2005, 16 (4 ): 321
KUK, 224 A, T, A5 TSI RH R — 22 I i RO 3%
T R I S W 3 v S b AR IR B i [ ). 2,
2011,46(5): 581
LIU YL, LI DM, FENG L, et al. Simultaneous determination of 5 kinds
of alkaloids in Kechuanning tablets by SPE-UPLC under different
UV-vis wavelength[ J |. Acta Pharm Sin, 2011, 46 (5 ): 581

(AR3CT 2016 4F 6 J1 23 HH] )





