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A quantitation method for andrographolide and dehydroandrographolide

by X-ray powder diffraction Fourier fingerprint pattern technique

GONG Ning-bo, LU Li-juan, LIU Chao, MA Lin, CHEN Ruo-yun, LU Yang*

(Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100050, China)

Abstract: The powder X-ray diffraction Fourier fingerprint pattern technique was used to develop a new
quantitation method for the analysis of andrographolide and dehydroandrographolide. And the high performance
liquid chromatography method was used to evaluate the quantity of andrographolide and dehydroandrographolide.
The relationship of diffraction peak intensity and content of andrographolide and dehydroandrographolide was
investigated. The powder X-ray diffraction Fourier fingerprint pattern analysis technique can be used to evaluate
the quantity of andrographolide and dehydroandrographolide in the herb simultaneously.
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Table 1 Sample of Andrographis paniculata

No. FEET" (steia?(l)eaf) No. F;\glz.re (steia?(l)eaf)
1# CXL-1 10:0 T# CXL-8 4.6
2# CXL-3 9:1 8# CXL-9 3:7
3# CXL-4 8:2 o# CXL-10 2.8
4# CXL-5 7.3 10# CXL-11 1:9
S5# CXL-6 6.4 11# CXL-2 0:10
o CXL-7 5.5
B REWEMHE  HAH 2 Rigaku D/max-2550

AR X BFRATIAN, Cuk, Hadt, A8y, &% 40
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FH Agilent 1200 /& 240BAH (8 AL, PUICHR, 18
LWL, PRSI (DAD) Rrillas. Bt \Ubedk
TELe s G e O AR A, LAREE-7K (52 : 48) M
AR, 2O E A ERET K 225 nm, JBiK 500
A ARSI 4 254 nm.
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Figure 1 Powder X-ray diffraction (PXRD) Fourier fingerprint
of Andrographis paniculata

1#: K& 1 CXL-1 o A5 2545 0 0 10 [ %80
HEAMI X SR ATH RS, S 55 Mg, H
ZETE N R G = SR 5.67/7.1, 3.34/15.1, 7.36/1.7;
JIt 7K 2 0 S N IR ) R D 5.24/44.2, 6.92/12.4,
5.86/21.0.

2#: K1 CXL-3 Pros AL ZEHe) 109 70
YEAM X SFERATH IS, i 59 Mg, b
20N N IR PR = R4 A 5.66/9.4, 3.34/16.3, 7.38/2.2;
JUt 7K 7 0 3 N IR 1) = SR 06 Dy 0 5.23/38.5, 6.90/11.1,
5.81/18.1,

3t & 1 CXL-4 o 52 ] 2 0 8 [R50
HEAMI X B ATH RS, S 58 AMiTaTg, Hrp
70N N BRI = 5004 40 5.64/10.8, 3.35/24.0, 7.38/6.1;
JI 7K 7 o0 PN TR TR = SR UG s 5.22/33.3, 6.95/9.7,
5.86/14.5,

a#: 1 CXL-5 o AR 25t 3 07 (1780
M X SR ATH S, S 57 Mg, H
20 N BRI =501 5.66/11.9, 3.34/28.6, 7.37/6.2;
Ji 7K 270 3 N R ) = om0l 5.24/30.6, 6.92/8.9,
5.86/14.3,

5#: & 1 CXL-6 iz A2t 4 1 6 (1780
MEMI X SR ATH R, S 59 NS, S
0N N BRI = 5RI& 40 5.65/14.4, 3.34/50.7, 7.38/6.2;
JU 7K 2 0 3 P IR ) 5 g R 5.21/32.2, 6.91/7.6,
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5.91/11.9.

6#: & 1 CXL-7 fron 525 ] 505 (R 280
EAMI X B ATH RS, S 58 ANMiTaTg,
70 JE N R ) = 3R gl 5.66/15.4, 3.35/67.1,
7.37/10.2; Wt /K 7800 3% N R 1K) = 9R 0 Ry o 5.24/27.7,
6.91/6.6,5.87/8.8.

7#: B 1 CXL-8 i A 525 L] 6 © 4 (1780
HEAMI X SR ATH RS, S 57 Mg, Ho
20N N TR I = 316 5.65/16.9, 3.34/68.2, 7.34/9.8;
Jid 7K 20 T N R ) = om0l s 5.23/23.8, 6.91/5.4,
5.84/9.0,

8#: & 1 CXL-9 i A2t 7 03 (780
MEAMI X SR ATH RS, S 58 AMiTHT g, S
ZE 0 YE OB ) = 9k 0% N 5.65/19.0, 3.34/81.8,
7.39/13.3; Wit /K %00 35 N R ) = 50 0 5.21/15.9,
6.91/4.1,5.86/7.2.

9#: & 1 CXL-10 o A5 2] 8 © 2 (R 780
HEAMI X B AT RS, S 57 ANMiTgig, Ho
0 E N TR = 510§ 4 5.65/20.4, 3.35/86.3, 7.39/
16.2; Mt 7K 27 00 3% P TR 1) =55 0% g0 5.23/13.5, 6.93/
3.5,5.84/7.0.

10#: Bl 1 CXL-11 fJros J i 52500 9 1 (1%
DEZMI X AT KIS, L 60 AN, IL
g0 E IR I BRSO 5.64/22.5, 3.35/100.0,
7.36/17.9; WK %003 N BS 1) = 50 5.23/11.1,
6.90/2.0, 5.86/6.9.

11#: K 1 CXL-2 i A5 2] 10 20 (17
DEEPIM ) X SR ATI RS, S 56 AN, 1
g0 S A IR Y = SR 5.65/24.8, 3.36/100.0,
7.34/ 19.1; Ji 7K 7800 % N BRI = SR k0 5.23/8.8,
6.92/1.3, 5.85/5.4.

FOENBEXEBS K2 CXLNZ 41 75 0%
YR TR ) X IR AT S L, 40 ARSI
18.10/12.3, 9.00/12.9, 7.37/17.3, 6.43/3.9, 5.99/14.4,
5.90/3.8, 5.64/100.0, 5.07/9.7, 5.01/10.0, 4.80/13.1,
4.61/11.7, 4.48/3.2, 4.03/4.8, 3.92/12.6, 3.67/2.3, 3.55/
0.7, 3.42/3.4, 3.33/24.4, 3.27/5.0, 3.20/2.6, 3.03/3.7,
2.972/7.3, 2.855/4.2, 2.803/0.7, 2.694/0.9, 2.653/3.0,
2.562/0.7, 2.485/1.2, 2.372/0.7, 2.249/0.7, 2.198/1.0,
2.117/1.6, 2.054/1.0, 1.994/1.2, 1.956/0.8, 1.915/2.2,
1.832/0.9, 1.743/0.3, 1.627/0.5, 1.554/0.4.,

Bt 7k B0 TE A EE X BB 2 TSCXLNZ 45 T
I A2 0 5 P T X L T X R AT o TR, 43 AN
SFE Ay 13.97/38.0, 10.04/9.0, 8.01/34.3, 6.92/94.7,

6.20/8.0, 5.85/85.3, 5.59/2.9, 5.45/13.2, 5.22/100.0,
5.02/81.3, 4.71/37.2, 4.60/31.5, 4.37/12.8, 4.06/37.9,
3.98/53.9, 3.82/36.1, 3.74/17.5, 3.45/18.8, 3.38/6.6,
3.29/12.8, 3.16/4.6, 3.04/6.3, 3.01/18.4, 2.836/10.5,
2.738/13.0, 2.636/5.9, 2.606/4.7, 2.456/8.8, 2.411/4.5,
2.352/2.9, 2.308/4.4, 2.264/6.9, 2.199/4.2, 2.160/3.4,
2.134/4.0, 2.085/3.6, 2.047/2.6, 2.024/2.3, 1.987/2.3,
1.963/3.9, 1.871/1.8, 1.821/3.5, 1.678/1.8.
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Figure 2 Powder X-ray diffraction Fourier fingerprint of an-
drographolide (CXLNZ) and dehydroandrographolide (TSCXLNZ)
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Table 2 Comparison between HPLC and PXRD for analyzing
andrographolide and dehydroandrographolide in Andrographis
paniculata (%)

Sample HPLC PXRD (I/1p)
No. CXLNZ TSCXLNZ 5.64A 6.92A
1# 0.224 0.135 7.1 12.4
21 0.404 0.124 9.4 11.1
3# 0.577 0.112 10.8 9.7
4 0.780 0.098 11.9 8.9
5t 1.048 0.087 14.4 7.6
6t 1.268 0.076 15.4 6.6
TH 1.406 0.069 16.9 5.4
8# 1.529 0.059 19.0 4.1
9# 1.838 0.050 20.4 35
10# 1.937 0.036 25 2.0
11# 2261 0.022 248 13
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