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ABSTRACT Objective: Gastrodia tuber has many pharmacological effects and important research and development value.
Scientific and technical support was provided for further researching, developing and utilizing excellent populations of Gastrodia tuber in
Tibet through exploring undiscovered chemical components of Gastrodia tuber, and identitying quality of Gastrodia tuber populations in
Tibet. Methods: In this study, chemical components of Gastrodia tuber were determined using HLPC-MS (High performance liquid
chromatography-mass spectrometry) Technology. Biochemical fingerprints of 6 populations of Gastrodia tuber in Tibet were determined
using high performance liquid chromatography. The average gastrodin content and average total area of chemical components resolved
peaks of 6 Gastrodia tuber populations in Tibet were calculated, compared and analyzed using gastrodin peak area, mathematical formula
and SPSS software. Results: Thirty-three chemical substances that were not reported were found in Gastrodia tuber. Biochemical
fingerprints of Gastrodia tubers in Tibet have 7 large common characteristic peaks that are located at 1.854, 2.759, 7.279, 7.591, 8.500,
9.557 and 10.753min; all biochemical fingerprints may be divided into three main types according to their characteristics. All individuals
and population of Gastrodia tuber with 1 type of biochemical fingerprint tend to contain more gastrodin, have greater total peak area and
more excellent quality. Conclusion: The population 3 and 6 of Gastrodia tuber in Tibet possess mostly [ type of biochemical fingerprint,
the highest content of gastrodin, the maximum total peak area and the most excellent quality, have the important research, development
and protection value. The results of this study have important guiding significance and scientific value for analyzing and identifying
chemical composition of Gastrodia tuber, identifying and evaluating populations and quality of Gastrodia tuber and optimal selection of

varieties, and protection and utilization of resources of Gastrodia tuber in Tibet.
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Fig.1 Liquid chromatogram of gastrodin reference substance
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Table 1 Reported molecular formulas and molecular weights of chemical compositions of Gastrodia tuber
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Fig.2 [ type of biochemical fingerprint of Gastrodia tuber in Tibet
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Table 2 Molecular formulas and molecular weights of the compounds found from the extract of Gastrodia tuber using HPLC-MS

Eohey R EB R 8] SFK NTE Eoiey R BB Pt 8] FFR NTE
No. Retention time Molecular formula Molecular weight No. Retention time Molecular formula Molecular weight
1 1.635 CHN,O5S 236.002 18 3.068 C,H;)NO;s 257.127
2 1.715 C,HO, 214.025 19 3.719 C:HisN;0, 197.116
3 1.767 CsH,;N;O; 295.112 20 4.952 CsHuN O, 482.105
4 1.932 CH sNO,, 329.059 21 5 CH,NOj 482.149
5 2.046 CoH;sN¢Oyo 382.109 22 5.014 CsH,INO4 315.138
6 2.098 CHNO, 202.045 23 5.778 CgH,;sNO 141.115
7 2.098 C;H;N;OS 295.058 24 5918 C,H)N;0;8 285.114
8 2.144 CHi(N2OS, 218.019 25 6.028 C:H;sNO 141.116
9 2.233 C;H,NO; 161.105 26 6.434 CxH,,0" 594.194
10 2.399 CsHxN,0,,8 380.072 27 6.439 CxH:NO; 324.053
11 2.453 C,HNsOs 322.066 28 6.441 CioH,0,8 308.088
12 2.618 C,oH;sNsO9 364.098 29 8.268 C;HN;0.8 497.184
13 2.624 CoH;sNOsS, 382.073 30 8.303 CoH;3N;O,4 267.097
14 2.624 CsHyNO;S 380.256 31 8.667 C, H;:2N(Os 308.088
15 2.643 CoHxN,01.S 380.074 32 9.142 CH;2N¢Os 308.087
16 3.052 CH,NOs 235.142 33 10.77 C,HxN,0, 226.168
17 3.061 CoHoNsS, 273.109
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Fig.3 Il type of biochemical fingerprint of Gastrodia tuber in Tibet
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Fig.4 III type of biochemical fingerprint of Gastrodia tuber in Tibet
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Table 3 Comparison of average total area of chemical components resolved peaks of 6 Gastrodia tuber populations in Tibet

RIRFHEE
Gastrodia tuber populations
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(mAU) and standard deviation
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Fig.5 Comparison of average total area (mAU)of chemical components resolved peaks of 6 Gastrodia tuber populations in Tibet
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Table 4 Comparison of average gastrodin content of 6 Gastrodia tuber populations in Tibet

RREFEMIREZE(%)

Gastrodin average value and standard
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Gastrodia tuber populations o
deviation (%)
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Gastrodin average value and standard
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deviation (%)

FhEE 1
0.1747+ 0.0959
Population 1
FhEE 2
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Fig.6 Comparison of average gastrodin content ( % )of 6 Gastrodia tuber populations in Tibet
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