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Evaluation of the quality of Gastrodia elata BL. by HPLC-DAD/MS
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Abstract: The chromatographic fingewprint of Gastwdia elata Bl ( Tianma) was developed to
compare the quality of Tianma samples from different habitats and processing methods. The above analysis
method was established by HPLC-DAD technique. And an HPLC method was used to analysis the contents
of gastrodin ( GAS) and p-hydroxybenzyl alcohol (HBA) in Tianma from different habitats and processed
methods. Experiments of chromatographic fingerprint analysis were carried out with a Zorbax XDB C,
column (250 mm x4.6 mm, 5 Bm). The mobile phase consisted of acetonitrile and 0. 1% aqueous acetic
acid in gradient elution mode. The column was maintained at 25 C. Detection was set at 270 nm. The
mass spectra were recorded using as ESI source in the negative mode with ion spray voltage at3 500 V,
'. The HPLC methods
of quantitative analysis were the same as those of chromatographic fingeprint analysis except the mobile

source temperature at335 C, gas spray at8.3 kPa and gas flow rate at9 L* min’

phase, which consisted of acetonitrile and 0.1% aqueous acetic acid in isocratic elution mode with the
ratio of 4.5 t095.5( v/v). Data of chromatographic fingeprint were analyzed by the “ sim ilarity evaluation
systtm for chromatographic fingerprint of TCM ( Version 2004 A)” softwvare to compare the quality of
Tianma. Samples from different habitats with the same processing method were of high sim ilarity, though a
few samples showed evident difffrence in fingerprint graphics. For Tianma samples with different
processing methods, the contents of common peaks were difffrent and the processing method of freezing to
dry was better than others. W ith HPLC-MS technique, 8 major common peaks in the fingeprint of Tianma
were identified by their MS spectra and comparison with the reference standards. The results of sim ilarity
analysis for chromatographic fingerprint were basically consistent with those of quantitative analysis. The
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Tel: 86 - 10 - 83154880, Fax: 86 - 10 - 63017757, E-mail: zhjl @ imm. ac. cn



HPLC-DAD /MS

. 419

established HPLC-DAD /MS methods can be used to evaluate the quality of Tianma.
Key words: Gastwdia elata Bl ; fingemprint, gastrodin; p-hydroxybenzyl alcohol; HPLC-DAD /MS
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Table 1 Summary of the tested samples

Sample No. Habitat Processing method
1 Dafang Guizhou province A B C D
2 Dafang Dashan Guizhou province A B C D
3 Dafang Lvgan Guizhou province A B C D
4 Pengzhou Baima Sichuan province A B C D
5  Pengzhou Jianma Sichuan province A B C D
6  Zhaotong Yunnan province A B C D
7 Jinzhai Anhui province A B C D
8 Lueyang Qingnihe Shaanxi province A B C D
9  Mianxian Jinhua Shaanxi province A B C D
10  Mianxian Tangjiazhuang Shaanxi province A B C D
11 Lueyang Hejiayan Shaanxi province A B C D
12 Lueyang Xihuaiba Shaanxi province A B C D
13 Lueyang Jiuchongjin Shaanxi province A B C D
14  Honggan Gansu province A B C D
15  Lvgan Gansu province A B C D
16  Honggan Shouguang Shandong province A B C D
17 Shimen Hunan province A B C D
18 Xixia Henan province A B C D
A: Baking to dry; B: Frezing to dry; C: Freezing to dry

after boiling; D: Baking to dry after boiling
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-0.1% (4.5:95.5) ; . ,
270 nm; 15 UL; 25 C; s
1 mL* min '. ) 5
5 000. 15,30, 40 60 min,
MS ESI s s 30, 40 60 min S
3.5 kV, 335 C, 30 min ;
8.3kPa 9 Le min'. , 2,5,10 20 mL,
[13 / Py 10
2004A 7 ( ) mL , 10 mL.
- 3.1
s 0,2,4,8,12
24 h . 6
9 b 6 9
60 , 0.1 g , ,
s 10 mL, s S
30 min, , , , 35 , 0.95,
C , 1 mL . 0.45
Hm 5 s
3.2
1 HPLC 18 4
1.1 , 72 HPLC ,
, 220, 254,270,360 400 nm 2, 4
R 270 nm
, , Table2 The similarity results of the analyzed samples
Value of sim ilarity
Sample No.*
A B C D
1.2
1 0.98 0.99 0.70 0.79
, 2 0.97 0.99 0.93 0. 60
, 3 0.98 0.95 0.96 0.83
4 0.96 0.99 0.82 0.87
’ 5 0.97 0.94 0.96 0.88
0.1% 0.02% 6 0.95 0.95 0.95 0.84
, , 7 0.85 0.98 0.94 0.76
8 0.92 0.99 0.97 0.92
’ ’ 9 0.98 0.99 0.98 0.97
-0.1% . 10 0.99 0.99 0.97 0.97
9 11 0.96 0.99 0.96 0.88
12 0.88 0.92 0.96 0.95
13 0. 81 0.87 0.88 0. 80
. 14 0.98 0.99 0.94 0.94
, N - (1:1). 15 0.98 0.99 0.95 0.94
16 0.98 0.99 0.93 0.95
’ 17 0.97 0.99 0.90 0.86
’ 18 0.99 0.99 0.92 0.93
, ; »2005

*Sample No.: Represented the habitat of Tianma listed in

ten, Table 1
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Figure2 The chromatographic fingerprints of Tianma from Lueyang Qingnihe Shanxi Province with 4 different
processing methods A - D see Table 1
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Figure 3 HPLC fingemprints of Tianma from 18 different habitats with processing method of freezing to dry.
The meanings of No. 1 - 18 see Table 1. The R means the reference chromatographic finge rprint



< 422¢

Acta Phamaceutica Sinica 2007, 42(4):418 - 423

400
3004

200 ;

Absorbance/ mAU

0 5 10 15 20 25 30 35
tR/II]jII
Figure4 HPLC fingemrints of Tianma from Lueyang
Qingnihe Shaanxi province with processing method B.

The meanings of No. 1 - 10 are the common peaks
( see Table 3)

Table3 HPLC-MS data and identification for Tianma

Comm on tR, [M-H] Ms? X Possible compound
peak No. /min fragmentation
1 3.9 191 139 Citric acid
2 5.8 341 249 Unknown compound
3 9.7 285 123 Gastrodin
345
571
4 14.0 123 90 p-Hydroxybenzyl alcohol
5 21.3 412 301 Unknown com pound
6 22.5 199 145 4, 4’-Dihydroxydipbenyl
methane
7 24.7 121 88 p-Hydroxybenz aldehyde
8 25.6 995 826 tri-[ 4-B-D-Glucopyrano-
syloxybenzyl ]-citrate
9 27.5 391 185 Gastrodioside
10 28.8 229 167 4, 4/-Dihydroxydibenzyl
ether
1404
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80 2
60
40 1
3 A )\
g 0 T T T T T :
E 7.5 10.0 12.5 15.0 17.5 20.0 22.5
i :
5
2 1007
< 80_
60
40 1 )
204
0 L\

75 100 125 150 175 200 225
tR/II]jII

Figure5 HPLC chromatograph of Tianma. Peak 1:

Peak 2:

Reference standard solution; B:
Hunan province

Gastrodin; p-Hydroxybenzyl alcohol; A:

Sample of Shimen

4.1.3 «
? 2 5,10, 50,
75,100,150 250 BPL. 1 mL s
(Y) (X)
, r Y=aX +b,
4,
Table 4 Calibration curves of Gastrodin ( GAS)

and p-hydroxybenzyl alcohol ( HBA)

Analyte Calibration curve r Test range
/Mge mL
GAS Y=0.005X-0.019 0.999 9 0.98 - 392
HBA Y=0.015X +0.003 0.999 9 1.21 - 484
4.1.4 3
( :15.17,151.75  305.25 Uge mL';
:10.02,160.32  300.60 lgs mL ")
, 6
; , 6 d ,
2
RSD 2.2%  5.1%.
4.1.5 NN
( :15.17,151.75  305.25 Uge mL';

:10.02,160.32 300.60 Mg mL™'),
0,2,4,8,12 24 h >

; 6 d,
6 d
RSD 2.2%  5.1%.
4.1.6 6
1 , 5
50 BL, ¢
HPLC >
:101.54%,
98.57% 100.16% ;
103.57%,99.20% 101.23%.
4.2
1 72 ,
, 5.
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Table5 The contents of GAS and HBA in Tianma

Contents / %

Sample
. B C D
No. GAS HBA GAS HBA GAS HBA GAS HBA
1 0.20 0.33 0.24 0.38 0.14 0.20 0.16 0.01
2 0.17 0.32 0.04 0.39 0.07 0.06 0.10 0.31
3 0.28 0.59 0.32 1.29 0.14 0.17 0.19 0.07
4 0.41 0.98 0.36 0.87 0.25 0.02 0.02 0.45
5 0.21 0.38 0.29 0.64 0.22 0.14 0.20 0.14
6 0.26 0.21 0.25 0.54 0.11 0.27 0.09 0.11
7 0.31 0.18 0.21 0.54 0.17 0.86 0.14 0.28
8 0.40 0.08 0.28 0.35 0.12 0.63 0.19 0.31
9 0.67 0.21 0.22  0.51 0.17 0.32 0.12 0.30
10 0.23 0.79 0.21 0.55 0.20 0.24 0.08 0.17
11 0.12 0.47 0.13 0.52 0.13 0.12 0.17 0.19
12 0.41 0.27 0.33 0.57 0.20 0.55 0.12 0.14
13 0.11 0.20 0.15 0.47 0.15 0.10 0.18 0.06
14 0.13 0.68 0.19 0.60 0.17 0.25 0.18 0.17
15 0.19 0.63 0.24 0.64 0.20 0.37 0.17 0.43
16 0.26 0.64 0.33 0.81 0.14 0.30 0.11 0.38
17 0.33 0.49 0.33 0.81 0.21 0.15 0.14 0.15
18 0.28 0.65 0.20 0.68 0.05 0.14 0.19 0.36
*Sample No.: Represented the habitat of Tianma listed in
Table 1

HPLC ,

[8~10]

0.1%

MS ,
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