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RP-HPLC determination of six alkaloids in
Huanglian Shangqing capsules
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Abstract Objective: To determine six alkaloids in Huanglian Shangqing capsules by RP—-HPLC. Method:
The chromatographic analysis were carried out on an Agilent Eclipse XDB C 5 column ( 250 mm x 4.6 mm,
5 wm ). The mobile phase was acetonitrile—50 mmol * L' monopotassium phosphate ( 40 : 60 ) ( containing 15
mmol * L' SDS and adjusting to pH = 4.0 with phosphoric acid ) at the flow rate of 1.0 mL * min™'. The detective
wavelength was set up at 345 nm and the column temperature was 35 “C. Results: Under these chromatographic conditions, six
alkaloids were well separated; the linear relationship was good within the specified range; the precision and

repeatability RSD was less than 2.0% the stability of the sample solution was good within 24 hours after preparation;
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the average recovery was greater than 98%, RSD was <2.0%.The total amount of 6 alkaloids in the three batches

of Huanglian Shangqing capsules were 1 140 pg -« capsule™', 1 204 wg per capsule and 1461 pg per capsule,

respectively. Conclusion: The method is accurate, simple, reliable and effective, and can be used for the quality

evaluation of Huanglian Shangqing capsules, which provides the basis for improving the quality standard of

Huanglian Shangqing capsules.

Keywords: Huanglian Shangqing capsules; alkaloids; columbamine ; epiberberine ; coptisine hydrochloride;

jatrorrhizine hydrochloride ; palmatine hydrochloride ; berberine hydrochloride ; HPLC
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{3 FE Agilent Eclipse XDB Cyg (354 (250 mm x
4.6 mm, 5 wm); Hi SA 2 HE -50 mmol - L™ #E R —
ST (40:60 ) CIRAET I 15 mmol - L'
Pt SEBR R A, P DABE IR YT pH 2 4.0 ) 5 K I 1<
345 nm; Wi 1.0 mL - min™'; A6 35 °C ; dERE R
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1. AEPNB B ( columbamine ) 2. EhERZGAR M ( jatrorrhizine hydrochloride ) 3. FE/NEERT ( epiberberine ) 4. TR TR, coptisine hydrochloride ) 5.k
FREL ST ( palmatine hydrochloride ) 6. £R7%/INEER ( berberine hydrochloride )
AL KBRS (reference ) B. AT (sample ) C. FIPERE A (negative )

1 HiZE LBRTEN HPLC iEE

Fig.1 HPLC chromatograms of Huanglian Shangqing capsules
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Tab.1 Regression equation, correlation coefficients ( r ), linear ranges of six alkaloids

BOE A gt 2 R (linear range )/

(alkaloids ) ( regression equation ) ( ng-mL™") '
B A% ( columbamine ) Y=42.32 X+0.000 68 0.38~3.75 0.999 0
ERERZ5ARAE ( jatrorrhizine hydrochloride ) Y=60.80 X+0.000 84 0.38~3.75 0.999 2
F/INEER, ( epiberberine ) ¥=30.79 X+0.019 27 2.0~20.0 0.999 7
RN ( coptisine hydrochloride ) Y=51.74 X+0.031 86 2.0~20.0 0.999 7
ERIRE YT ( palmatine hydrochloride ) Y=51.95 X+0.020 18 2.0~20.0 0.999 7
ERFR/INEER ( berberine hydrochloride ) ¥=55.20 X+0.233 46 10.0~100 0.999 7

AR S
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d,ick e E AL, H RSD (n=6), JEHB5 58 H
WA 0.8%, HIEIA 1.2%; FhFR25HR6% H P18 1.0%, H
(8] A 1.4%; F2/NEERR H N~ 0.9%, H 8] R 1.1%; £
i e H YR 0.8%, H B4 1.3%; $RFR M ST H
WA 0.7%, H I8 1.5%; $R R /NEERR H 4 0.9%,
HIHH 0.9%. 25K RIE®E RAT,
2.6 HEMEAE

FRECE 1S BB RES, 6 1 (L5 16080021 )
i “2.1.27 WUF J7 il s R A e 7% 2.27 T
EFESRAIE T 6 AR & i, ARV O
S E N 35.9 pg - BT (RSD=1.3% ) ; $h AR 25 4R
BT &8 33.0 wg - B ' (RSD=1.2 % ) ; F/NEE
B 24 & 4l 83.6 wg s K T (RSD=0.7% ) ; $h R &%
RS RN 126.8 g+ B 7' (RSD=0.4% ) ; £hiR

BT &5 97.9 wg- B (RSD=0.6% ) ; £k
PR /NEEBR -2 & il 762.9 g+ B ' (RSD=0.9% ).
SRR TL B R
2.7 FRE il

FREUGHES 16080021 #1345 A it i) kit
SRR A3 IE 0.1.2.4.8, 12 F1 24 h, 3% “227 301 R (03
AN e S EE A, HIgmAY RSD(n=7)
IR BT LB 0.7% ;5 EhFR 2 AR BRI 0.5% ; F/NEE
Bl 0.99% 5 £ 12 2 74 Bl 0.8% 5 £RAR L YT 0.3%;
LR /N BERR I 0.4%, 52560 25 2R B 6 AN A Wi AE
24 h NEARE
2.8 InFEEIR
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Tab.2 Results of recoveries

RS ARG B i JIA LIRSy &S SRR
li'% RSD/
( the amount of (‘the content of (added )/ (' measured ) (recovery )/ (average
( component ) %
sample ) /g sample )/ pg ng /g % recovery ) /%
AR Lk 0.502 8 4458 35.90 35.38 98.6 99.5 0.88
( columbamine )
0.501 5 44.46 35.90 35.77 99.7
0.5019 44.50 35.90 36.00 100.3
0.5012 44.44 44.88 45.53 101.5 100.1 1.3
0.502 5 44.55 44.88 44.95 100.2
0.500 8 44.40 44.88 44.34 98.8
0.5010 44.42 53.86 54.79 101.7 99.8 1.7
0.508 3 45.07 53.86 53.50 99.3
0.5012 44.44 53.86 53.04 98.5
FRTRZ AL 0.502 8 40.98 33.20 33.50 100.9 99.9 14
(jatworrhizine 0.5015 40.87 33.20 32.60 98.2
hydrochloride ) ’ ’ - ’ ’
0.5019 40.91 33.20 33.35 100.5
0.501 2 40.85 41.50 42.10 101.5 100.9 0.57
0.502 5 40.95 41.50 41.94 101.0
0.500 8 40.82 41.50 41.63 100.3
0.5010 40.83 49.80 49.22 98.8 99.9 1.4
0.508 3 41.43 49.80 49.55 99.5
0.501 2 40.85 49.80 50.55 101.5

i
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o FE s B A 751 EEES P [l R RSD/
(component) ( the amount of (the content of (added )/ ( measured ) (recovery )/ (‘average %
sample ) /g sample )/ pg e /g % recovery ) /%
F/NEET 0.502 8 103.81 80.20 81.25 101.3 1012 0.67
(epiberberine ) 0.501 5 103.55 80.20 81.68 101.9
0.5019 103.63 80.20 80.60 100.5
0.5012 103.48 100.25 101.49 101.2 100.5 0.70
0.5025 103.75 100.25 100.10 99.9
0.500 8 103.40 100.25 100.66 100.4
0.5010 103.44 120.30 120.94 100.5 100.6 11
0.508 3 104.95 120.30 119.80 99.6
0.501 2 103.48 120.30 122.47 101.8
ERRHE D 0.502 8 157.46 120.38 120.94 100.5 100.6 1.0
(coptisine hydroch- 0.5015 157.05 120.38 122.50 101.8
loride )
0.5019 157.18 120.38 120.03 99.7
0.501 2 156.96 150.47 152.59 101.4 100.8 1.0
0.502 5 157.36 150.47 152.64 101.4
0.500 8 156.83 150.47 149.91 99.63
0.5010 156.90 180.56 183.13 101.4 99.9 1.6
0.508 3 159.18 180.56 177.52 983
0.5012 156.96 180.56 180.49 100.0
EEN R 0.502 8 121.57 96.20 96.37 100.2 100.6 0.91
(palmatine hydroch- 0.501 5 121.26 96.20 97.75 101.6
loride )
0.5019 121.35 96.20 96.10 99.9
0.501 2 121.18 120.25 122.37 101.8 100.3 1.6
0.502 5 121.50 120.25 118.56 98.6
0.500 8 121.09 120.25 120.97 100.6
0.5010 121.14 144.30 146.86 101.8 100.8 17
0.508 3 122.90 144.30 142.62 98.8
0.501 2 121.18 144.30 146.75 101.7
ERFR /N 0.502 8 947.36 760.62 758.24 99.7 995 0.72
(berberine hydro- 0.5015 944.91 760.62 750.33 98.7
chloride )
0.5019 945.66 760.62 760.83 100.0
0.501 2 944.35 950.78 943.16 99.2 100.2 0.98
0.5025 946.79 950.78 953.11 100.3
0.500 8 943.59 950.78 961.80 101.2
0.5010 943.97 1 140.94 1156.58 101.4 101.2 0.68
0.508 3 957.72 1 140.94 114527 100.4
0.501 2 94435 1140.94 1160.36 101.7
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IR, 1 V2,27 AR SRR T b, TE R

TRR, FE MRk o . SRR 3,
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Tab.3 Assay results of samples ( pg per capsule, n=2 )

it i R MR ZGAL . ERFRBTLE ENE R/ NEED, S8y
’ M i H/ N g . .

(‘batch . (jatrorrhizine . . ( coptisine ( palmatine ( berberine (total
( columbamine ) ) ( epiberberine ) ) ) )

No.) hydrochloride ) hydrochloride ) hydrochloride ) hydrochloride ) amount )
16080021 359 33.0 83.6 126.8 97.9 762.9 1140
16110032 51.2 35.0 104.0 120.1 102.3 791.3 1204

161006 33.8 36.1 88.8 95.8 93.1 1113.6 1461
3 iFie AR IR IE , & I e AR AL S it TR A B T

3.1 FshAHR SRR

A A SR 20 X 6 AN A Wi S 14 0 3h
AT %58, R LG -50 mmol - L7 R — A1 %
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Ttk R 4N, T LA R 17 pH 2 4.0). 25 - (R - =
W -7K,1:2:100) (26:74), Z ) -0.05% Wiz —
AP (35:65, LLBERR I 1 pH £3.0). O NE - &R
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A S 3 B AH 20 =50 mmol - L7 B R — AU B IR TR
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B, ARSI T pH & 4.0), 6 A Wy B4 RE 1A 2]
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10 000,
32 AiftEn s

RS RH 34T R 3N ARG K C (35
FEFEAT 5, 435 A Agilent Eclipse XDB C,q . Waters
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Toz T . AT e i v ELA T A .
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T A S AT B R ER R - HEE (1:100 ),
R A= Wi B AT 55080 E , SR E IS 20 i 1K ieR
ERIR - W (10100 ) /EMHRIUA R, HEE T HA 30
min 5 [P 30 min WASRIZEBRT 7, 6 AN Wi B
B, BOR A A AP, R PR, B AN
R ] 15,30, 45, 60 min, 6 M EWHEAE S 30
min 5 & 2852 U8 4, OREHE 30 min A A8 74 B[]
TE D3R P B B 8 v A2 00 5 5 DRt rh v A A

i

P g b (02 R hE A B R AR, H 32 B0 5 W
FR G, I 25 A TG o e B8 7 B D 4
M7E .
3.3 FEAINESS

H R 3 4R UL, 3 it i iE iR 6 MY
AR B R T 1.0 mg- B Al LIE K
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