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Related substances and their stability of andrographolide in raw materials
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Abstract: Objective To establish a selective RP-HPLC method for the determination of related substances in andrographolide, and
to investigate the stability of them affected by different factors. Methods RP-HPLC method was used on Phenomenex Gemini Cg
column (250 mm x 4.6 mm, 5 um) at the temperature of 30 ‘C. The mobile phases consisted of acetonitrile, methanol, and water. The
flow rate was set at 1.0 mL/min and the UV detection was performed at 224 nm. This method was applied to evaluate the stability of
andrographolide in solid and liquid forms by the following conditions: different pH values, oxidation, high temperature, high humidity,
and strong light. Results The andrographolide and three related substances were separated. The developed method was further
validated and proved to be sensitive, precise, and stable. The andrographolide in solid state was stable relatively, and its liquid state was
also stable relatively in oxidation and pH 3 —35 conditions; however in the conditions of alkaline, high temperature and light,
andrographolide was proved not to be stable. Conclusion The method is successfully applied to the quality control of
andrographolide. The andrographolide in liquid state has poor stability, and the results could give some references for the preparation
study.

Key words: andrographolide; related substances; stability; HPLC

T ENBER H R R 0% M) 7 0
Andrographis Paniculata (Brum. f.) Nees "1 {44421
) m NERIRAL S, DA RO T 2
o [R) I A AE T 50 IR AT R 0 N R
(neoandrographolide). 24 %L EM R (deoxyandro-
grapholide ) LI A& i /K % O ¥ N fE
(dehydroandrographolide) %% i WEERAL 5 W

UgFS HHEA: 2013-01-31

RS YT LR AR RE P S I, A
A A0 S A0 S 2 A e S A L A R
s FEARHBD Z Kl O3, Afe. MR1ET
S SRR R, (B MR RSE B A 3
IR WARIE . ASZI ST T —Fh I {EF¥) HPLC 1
T A B A R AINE . I RITZ T 5%
27 URMEA R 2 R 2 A R o RssE kAl

EE RN SR, 5t TR, S50 2RI S R . Tel: (0316) 5759866-8654  E-mail: sun@shineway.com



524 ¢ PR Y 1Y% Drugs & Clinic

FH H4a4H  2013F7A

TEMTT AR A IR E PR AR
1 UEE5RH

MS105DU HF K. Delta 320 pH i (HF
By - FERZ AT, Agilent1200 R A (A1 (22
FEE AT, SHH—200GD—I BDEIRIGH (R
AAESZGA S ), SHH—250SD R feyi A 4g (&
PRAK A SEZIGAN S )), KQ5200 DB K5t 7 i
sedy (R AR AFD.

FOENERIE (YA K2 A IRAF,
ft5 110701, JRESE 99.0%), ZFOENEE (it
5 110797-201108, i34 98.7%) Wi/AKZE O E
WG (fIb'S 110854-201007, JFiE4r%099.7%) %1
e CH s 2 e T T RE ), B DIEN R Gt
511082301, JFUE/AL 99.2%). A G0N
(H#t5 11063001, JiEs340 89.0%) XfHdM ( Lifg
A R IR A FD, HlE. O taakal, W
R AN, BRIRAL BN, XUEUK. EhIR. ASAEAbEN
BN Tal, K ohEifkK
2 HESHR
2.1 BRYIFRNEF ERE LA IE
211 UGS IR RS s RS A
WS AR O E N R B DN, AT
DYENTE WK g E MBS 8- FF 38T 27 0% N g
. 3-BAMA T OE. B ENREH TS — R
B O A R AT AT, b 3 A A 1 R A R
4 B, XECRE A RIS R 5 5 ) N BE I R A A
W BRI R, HOX LR oy S5 R AT, e 93 14,
AT g N 2 Lo e I R R v, DT
FOFENTE. ZAFOENES WK 50 N R AE
AR O R ORI E R B R
212 @iE&ME FEP ] Gemini Cig tAiAE (250
mmX4.6 mm, 5pm); FMEA: 224 nm; ALY
30 ‘C; AR EN 1.0 mL/min; HEFEE 10 uL; LA
K= W - WEERGAIAE, HATHE RN 0~18
min. /K - ZJ§ - HEE (70 230 :0), 18~50 min.
K- - HEE (65:30:5), JFig4T 15 min.
2.1.3 HHEIE B OENBREEY 25 mg,
R, B 25 mL EEH, IR IR S
ZIR%, $A), RS, RS 1 mL %
W, E 100 mL ST, ISR 22,
A1, AR R
214 RGEHMRE  REFRIEOENE B
RO EE TR 250 0 P TR 7K 2 03 N TS

MOE &, H PR iR O RRRE )28 o BRI FE AR I
30.03. 0.1, 0.08. 0.05 mg/mL F¥JJEA N S A R
VEN RGE . 4% UL Bl &R R 4
TR, 4l R a0 oA R 0 B AR BN T
3000, <40 % /03 P IR R 7K 25 o 322 PAY IR €6 3 D 1)
IBEEAMET 2.0, @IEE LA 1.

2 M
15 20 25
t /min

0 5 10 30 35 40 45

L-ZODENEE 2-B 50N 3-KE AN 4-LAT
LIE R

1-andrographolide 2-neoandrographolide 3- dehydroandrographolide
4-deoxyandro- grapholide

1 R%E R MR A HPLC Eig

Fig. 1 HPLC chromatogram of system suitability
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Fig. 2 Chromatogram of andrographolide in high

temperature degradation condition
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Fig. 3 Chromatogram of andrographolide in acid

degradation condition
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Fig. 4 Chromatogram of andrographolide in base

degradation condition
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Fig. 5 Chromatogram of andrographolide in light
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Fig. 6 Chromatogram of andrographolide in oxidative
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Table 1 Data of specificity test

% fF FOENTRY% B OENERY%  BUKFOENTR%  ZEFOENE%  HRIU% [/ %
FREN 99.10 — — 0.12 0.08 —
=i 87.65 — — 1.98 2.45 97.6
B 85.32 — — 3.48 2.97 96.9
iz 93.8 — — 0.81 0.77 97.2
J6I 99.02 — — 0.12 0.06 99.9
E2R 4 98.82 — — 0.12 0.07 99.8

— K dn

— no data
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30 ‘C; MAFAE A 1.0 mL/min; SEFEE 10 uL; ¥
A HEE - /K (60 40).

222 W EIEIS RS R 10 mg 5D
HEP G L, B 10 mL B, I R R
BRZIE, #5, AEhX .

2.2.3  pH EBURMERE  BU5 0 AR SR Ini&
i A LS, 22 LL 0.1 mol/L EhRvA (pH
1). pH 3. pH 5. pH 7. pH 9. pH 11 B4R 2%
¥, 0.1 mol/L NaOH %57 (pH 13) AR, =i
R .

2.2.4 RS B OENERIERL, g F
LR AR, UL pH 5 Z2miBCA R, 230 T 60,

40 CAAF TR . 2% 2700 P 1 R RV T
2.2.5 SREAIRES MU ORI R, niEE
FEf SLs AR, DA 3% XS /K Rk 7, IR E
2.2.6 OGHERLE B OENERERL, NG R
fEILHS AR, UL pH 5 St A MR, 4 500 1x O
A o [ 25 2 0 322 P 15 JEURH IRV U

227 ERAREE 0 A IR R R
Ny MG R 92.5% T5%I S
2.2.8 KR HOARIR 2 FE SR HI A TS
i, MEERESAMI, T 0. 1. 24 5. 10 d HUFE,
BEHI L 1 mg/mL (RS, 2RI, il E
WETHIRY, DAAMRETHE O . 25505 pH 7~13 4:4F
RIRER AN, HARFER AN T W] ARk, pH 7~
13 4 AL AP LR 2.0 A M) i K T oy
D5 45 R WL 3

#2 pH7-13 FHTHFLERBERRIIREL

Table 2 Appearance changes of andrographolide solution in pH 7—13 conditions
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Table 3 Determination of andrographolide content and related substances in different conditions
ot 3 4%
JBCE A 0d 1d 2d 5d 10d
EE00'%/ ) G 5V 'y A5 ooy 2 By A Egr R
pH 1 99.4 0.39 99.2 1.21 98.5 1.43 97.5 1.52 95.1 1.60
pH3 99.6 0.34 99.3 0.56 99.7 0.63 99.2 0.79 98.0 0.89
pHS5 99.0 0.32 99.4 0.52 99.2 0.61 99.1 0.76 98.3 0.88
pH7 97.2 1.54 90.2 2.79 88.5 3.87 90.6 5.18 89.2 6.92
pH9 923 4.47 71.5 10.53 59.9 16.15 49.7 26.76 40.0 35.51
60 'C ([flZD 99.0 0.32 99.0 0.32 98.5 0.33 98.0 0.36 98.9 0.39
60 C (HiFED 99.3 0.32 94.0 1.24 88.0 2.25 82.5 6.32 71.4 13.59
40 'C (J#D 99.0 0.32 99.4 0.31 99.9 0.33 99.5 0.33 99.4 0.35
40 'C GHF 99.4 0.32 98.4 0.82 97.9 1.24 97.4 2.01 96.0 2.47
3%H,0, 99.1 0.35 99.0 0.37 99.5 0.33 98.8 0.36 98.7 0.36
Light ([i7) 99.0 0.32 99.0 0.37 99.5 0.33 98.8 0.36 98.9 0.36
Light (JE#&) 99.1 0.35 98.4 0.79 98.0 1.01 97.8 1.21 97.4 1.76
92.5% CHIXHE D 99.0 0.32 99.3 0.33 99.4 0.34 98.8 0.38 98.9 0.35
75% CHEXAREL 99.0 0.32 98.9 0.34 98.9 0.35 99.3 0.36 99.2 0.37
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