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Table 1 Sample information of G. elata

500DE %18 7 I 7% Uk # (RS 1L &F 38 88 75 AU 3R A BR A
A]) . SHB-IIIS BUfE ¥ /K B 25 58 (db it 4 7 A2 AU 4%
AR A ,350T A fE EF i 3 2 D) g A e AL O M T
18 e JiE B BR S 7)) . DHG-9123A 87 X 48 (
g —fE Rl 2L BR A D
1.2 Rk

K BE 2 (5. TIOMIF55562) | % ¥5 Jk 4 B i
(it 5. H21D6Q7813 )., B F] #F ¥ A (it
P24S11F124204 ), E ] #% # B (it
A13GB157725 )., B Fl #F # C it
DO6N11S130122), [ F] #% # E (it 5.
D08D11S133702) ¥yl [ - i I8 nh A= ¢y B 42 A BR A
Al 4 =>98% . HAbIK R A NG A% al, FER )
HORFHL Cp ED A R A ] B [ 635 2, A6 = (R
HO AR A BR 2 7 ] K ClE G G 2l KD L JEK &
Pt o B 40, R e T B0 b 24 3 A R /D L R (O
Brati, K B A R A R A FD .
1.3 #Hda

T 2021 4F 10— 12 HAEREVE A Db i T om E 18
AR AT R 55 10 B 5 KRR 10 % 28 2 B R 4K
BEHLN th oy e ke i, BRRRERE R LK 1, #F
it 28 AU 5T R 2 KA P A R R K E O KRR (Gasst-
rodia elata Bl. ) B He 25 He 25 i A Z8 80, R
FEAK W 25 1 30 min, £ KT H O BB, E WA
SRVRHD L B J5 o KRR B0 8 XT84 of 60 °C
T EEECRE. T 4 S5 TREAEH.

do Jo odn Jo

% HiL A g Z R S 3K /m KA1 ]
Number Location Variant Longitude Latitude Altitude/m Collect time
S1 Bahaihe Village, Anlehe Town G.elata f.elata  105.800 0°E 32.900 0°N 1126 2021-12-02
S2 Tangjiahe Village, Anlehe Town G. elata f.elata  105.791 0°E 32.793 0°N 1032 2021-12-02
S3 Guankouba Village.,Bashan Town G.elata f.elata 106.265 8°E 32.704 1°N 1 354 2021-11-19
S4 Luoquanyan Village,Bashan Town Hybrid G. elata 106. 269 0°E 32.744 0°N 1203 2021-11-19
S5 Maopinggou Village, Bashan Town G. elata f. glauca 106. 243 0°E 32.735 0°N 1184 2021-11-19
S6 Zhangjiaba Village,Chanjiayan Town G.elata f. glauca 106.476 0°E 32.750 5°N 1643 2021-11-22
S7 Zhangjiaba Village,Chanjiayan Town Hybrid G. elata 106. 470 0°E 32.750 0°N 1 665 2021-11-22
S8 Dayudong Village,Da'an Town G.elata f.elata 106,284 0°E 33.140 0°N 1158 2021-11-18
S9 Longquan Village,Da'an Town G.elata f.elata  106.257 0°E 32.999 0°N 912 2021-11-18
S10 Xinming Village,Da'an Town G.elata f.elata  106.287 0°E 33.050 0°N 694 2021-11-18
S11 Dagiao Village, Daijiaba Town G.elata f.elata 106.150 0°E 33.010 0°N 710 2021-11-04
S12 Erliba Village, Daijiaba Town Hybrid G. elata  106. 244 0°E 33.181 0°N 1 380 2021-11-10
S13 Wudingguan Village, Daijiaba Town G.elata f.elata 106.230 0°E 32.960 0°N 1129 2021-11-04
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Continued table
%5 HiL s AR G A 4K /m KA ]

Number Location Variant Longitude Latitude Altitude/m Collect time
S14 Baiguoshu Village, Erlangba Town Hybrid G. elata 106. 386 7°E 32.776 5°N 1376 2021-11-23
S15 Erlangba Village, Erlangba Town G. elata {. elata 106. 378 4°E 32.802 7°N 965 2021-11-23
S16 Luojiaba Village,Erlangba Town Hybrid G. elata 106. 433 2°E 32.784 0°N 1302 2021-11-23
S17 Gucheng Village, Gaozhaizi Street G.elata f.elata  106.276 0°E 32.839 0°N 810 2021-11-02
S18 Hejiayuanzi Village, Gaozhaizi Street Hybrid G. elata  106. 307 0°E 32.850 4°N 681 2021-11-02
S19 Group 7,Guangpinghe Village, Guangping Town  G. elata {. elata 105. 696 0°E 32.775 0°N 984 2021-12-01
S20 Group 8,Guangpinghe Village, Guangping Town  G. elata {f. elata 105. 712 0°E 32.774 0°N 1032 2021-12-01
S21 Group 9.Guangpinghe Village,Guangping Town  G. elata f.elata  105.708 7°E 32.760 7°N 1104 2021-12-01
S22 Berlin Post Village, Hanyuan Street Hybrid G. elata 106. 239 0°E 32.880 0°N 1003 2021-11-17
S23 Huangbayi Village, Hanyuan Street G. elata 1. elata 106. 159 0°E 32.772 0°N 1214 2021-11-17
S24 Longwang Village, Hujiaba Town Hybrid G. elata  106. 380 0°E 32.990 0°N 1 006 2021-11-13
S25 Qingmingshan Village, Hujiaba Town G. elata 1. elata 106. 500 9°E 32.954 1°N 1211 2021-11-13
S26 Longgangba Village,Juting Town G. elata {.elata 106.155 3°E 33.166 1°N 1 050 2021-10-26
S27 Taoyuanzi Village,Juting Town G.elata f.elata 106,022 0°E 33.069 7°N 1130 2021-10-26
S28 Zhaojiakan Village,Juting Town G. elata {. elata 106. 132 8°E 33.108 3°N 880 2021-11-10
S29 Caochuanzi Village, Maobahe Town G. elata . glauca 106.419 2°E 32.637 9°N 1584 2021-11-25
S30 Caochuanzi Village, Maobahe Town Hybrid G. elata 106. 424 2°E 32.625 0°N 1641 2021-11-25
S31 Zhangjiashan Village, Maobahe Town Hybrid G. elata  106. 490 0°E 32.700 0°N 1736 2021-11-22
S32 Haodiba Village, Qingmuchuan Town G. elata {.elata 105. 703 0°E 32.867 0°N 910 2021-11-30
S33 Nanba Village, Qingmuchuan Town G.elata {.elata  105.567 0°E 32.822 0°N 989 2021-11-30
S34 Yuquanba Village, Qingmuchuan Town G. elata {. elata 105. 657 0°E 32.864 0°N 1102 2021-11-30
S35 Chenjiaba Village, Shujiaba Town G. elata 1. elata 106. 200 0°E 32.870 0°N 1012 2021-11-25
S36 Songshugou Village, Shujiaba Town G.elata f. elata  106. 144 5°E 32.891 5°N 923 2021-11-19
S37 Wenjiahe Village, Shujiaba Town G. elata {. elata 106. 205 6°E 32.878 1°N 778 2021-11-25
S38 Yangjiaba Village, Taiyangling Town G. elata 1. elata 105. 987 0°E 33.133 0°N 1242 2021-11-09
S39 Zhaojiahe Village, Taiyangling Town G. elata {. elata 105. 988 0°E 33.041 0°N 780 2021-11-09
S40 Hewan Village, Tiesuoguan Town G. elata {. elata 106. 377 2°E 32.891 4°N 811 2021-11-08
S41 Tiesuoguan Village, Tiesuoguan Town G. elata {. elata 106. 403 0°E 32.887 0°N 762 2021-11-08
S42 Xiaogou Village, Tiesuoguan Town G. elata {. elata 106. 368 0°E 32.916 0°N 945 2021-11-08
S43 Group 10, Shenjiaba Village, Yanzibian Town G.elata {.elata  106.012 7°E 32.905 4°N 1232 2021-12-02
S44 Group 11, Shenjiaba Village, Yanzibian Town G. elata {. elata 105. 989 0°E 32.905 4°N 1133 2021-12-02
S45 Group 12, Shenjiaba Village, Yanzibian Town G. elata {.elata 106. 002 6°E 32. 898 3°N 1033 2021-12-02
S46 Dachanggou Village, Yangpingguan Town G. elata 1. elata 106. 059 5°E 32.965 4°N 700 2021-11-03
S47 Hetao Dam Village, Yangpingguan Town G. elata {. elata 105. 990 0°E 32.860 0°N 1100 2021-11-03
S48 Zhangjiahe Village, Yangpingguan Town G. elata 1. elata 106. 076 7°E 32.961 5°N 640 2021-11-03
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Table 2 Linear relationship of each components
iy PR &’ S/ Cug + mL )
Components Regression equation Linear range/(pg * mL 1y
Gastrodin vy =20713x — 11299 0.999 8 17.1-342.0
P-hydroxybenzyl alcohol v =45322x — 19698 1.000 0 4.0-127.2
Parishin E y =14966x — 46589 0.999 3 10.4 —207.0
Parishin B vy =16770x — 16764 0.999 0 11.2-224.0
Parishin C y =18904x — 25686 0.999 0 5.8-116.0
Parishin A y =18661x — 118658 0.999 6 24.9-498.0
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1 2% (Relative Standard Deviation, RSD) 43 il K
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1.6.6 #&EHXE

T 1. 6. 3 71 i o Ak st L 2 ol T
5 0.6.12.24.36 h & JEFE 1KLL 1.6.1 A
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Table 3 Test results of sample addition recovery rate of 6 characteristic components

- BN -1 . 2% /0 S % /0
B et A e ey verage RSD/%
pg * mbL (pg+mL™D (pg+*mL™H rate/ % recovery/ %
Gastrodin 148, 254 8 145.748 6 291.530 4 98. 30 98. 61 0. 64
149,072 8 145.748 6 291. 559 4 97.76
147.487 4 145,748 6 201.511 3 98. 82
148.123 9 145.748 6 291,526 6 98. 30
147.844 8 145.748 6 291.519 2 98.58
146.015 9 145.748 6 291. 496 7 99. 82
£~ hydroxybensyl 16,711 7 15.720 3 91.452 5 97. 86 97.33 0.45
47.120 9 45.720 3 91.469 5 97. 00
47.054 9 45.720 3 91.466 3 97.14
47.213 1 45,720 3 91.474 3 96. 81
47.047 8 45,720 3 91.466 0 97.15
46.645 8 45.720 3 91. 450 4 98. 00
Parishin E 123.079 2 120.842 5 241.668 7 98. 14 98.47 0.96
123.990 9 120.842 5 241,685 9 97. 40
121.328 7 120. 842 5 241.674 2 99. 59
123.361 7 120.842 5 241.672 6 97.91
121.321 6 120.842 5 241.674 3 99. 59
120. 416 9 120.842 5 241.697 9 100. 36
Parishin B 124.117 1 122.306 7 244.625 3 98. 53 99.05 1.03
125.342 5 122.306 7 244.663 1 97.56
122,328 1 122. 306 7 244.613 2 99. 98
124.538 8 122.306 7 244.635 6 98. 19
122.750 5 122,306 7 244.611 3 99. 64
121.823 8 122. 306 7 244.619 3 100. 40
Parishin C 50. 846 2 49,940 1 99.871 9 98.17 98. 44 0.90
51.393 4 49.940 1 99,882 9 97.10
50.369 6 49.940 1 99.872 0 99.12
51.113 6 49,940 1 99. 875 8 97. 64
50. 406 4 49,940 1 99.871 7 99. 05
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Continued table

AR/ (pg e mL™")  WAGE/(ug » mL™H)

IEE IR/ D5 SRR LR/ 26

o Iﬁ?\nem Lii/t(/fzi : f“;;’l) Addition/ Measurment/ Average Average RSD/ %
(pg+mL™ D (pg* mL™ D) recovery/ % recovery/ %
50.139 7 49.940 1 99. 875 4 99. 59
Parishin A 279.318 6 273.500 7 546.989 9 97. 87 98. 83 1.09
282.070 4 273.500 7 547.070 1 96. 89
275.606 1 273.500 7 546. 968 1 99. 22
278.630 0 273.500 7 546.978 2 98.12
275.995 5 273.500 7 546. 965 6 99. 07
274.420 0 273.500 7 546.982 7 99. 66
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A indicates Gastrodin, B indicates P-hydroxybenzyl alcohol,C indicates Parishin E,D indicates Parishin B, E indicates Parishin
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Fig.2 Control fingerprints of 48 batches of G. elata samples
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Table 4 Fingerprint similarity of 48 batches of G. elata samples

% AR T HEALLEE iR AL T AL
Number Similarity Number Similarity Number Similarity Number Similarity
S1 0.988 S13 0.995 S25 0. 986 S37 0. 843
S2 0.994 S14 0.972 S26 0.997 S38 0.996
S3 0.955 S15 0.988 S27 0.998 S39 0.990
S4 0.997 S16 0.997 S28 0.993 S40 0.996
S5 0.948 S17 0.993 S29 0.990 S41 0.995
S6 0.992 S18 0.985 S30 0.997 S42 0.979
S7 0.996 S19 0.994 S31 0.979 S43 0. 980
S8 0.988 S20 0.998 S32 0.970 S44 0.985
S9 0.994 S21 0.996 S33 0.981 S45 0.994
S10 0.982 S22 0.986 S34 0.991 546 0. 980
S11 0.998 S23 0.976 S35 0.971 S47 0.997
S12 0.995 S24 0.996 S36 0.995 S48 0.990
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550076500 5600 GO 073 01| BRG] Group L1, Shenjiaba Village, Yanzibian Town
004 201607 NGIS S PGS 034 NGHIN Guankouba Village, Bashan Town
50 04 201607 OIS RGN 084 N IR Songshugou Village, Shujiaba Town
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___ o6z 1 0@ Caochuanzi Village, Maobahe Town
©oe0 oG8N 24f6 088 15 0% 020 Xinming Village, Da'an Town
o7 [004 N[ 276 | o1 49 [ o4 | 018 | Nanba Village, Qingmuchuan Town
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- oe4 28.89 133 o044 020 Longgangba Village, Juting Town
o0 2008 067 1.38 | 050 019 Zhaojiahe Village, Taiyangling Town
067 2515 068 150 . 021 Haodiba Vlllage ngmuchuan Town
27.47 063 1.40 062 [ wiw ] Tiesuoguan Village, Tiesuoguan Town
2871 0.66 151 065 022 Qingmingshan Village, Hujiaba Town
2632 065 E Y 022 Wudingguan Village, Daijiaba Town
0.21 Yangjiaba Village, Taiyangling Town
Tangjiahe Village, Anlehe Town
Group 8, Guangpinghe Village, Guangping Town
Erlangba Village, Erlangba Town
Caochuanzi Village, Maobahe Town
022 Baiguoshu Village, Erlangba Town

022 Luojiaba Village, Erlangba Town
[ 047 | Hejiayuanzi Village, Gaozhaizi Street
[ e | 2673 071 L 1es 053 06| Gucheng Village, Gaozhaizi Street
o eet [ ois | 2sa 063 143 [ e 05 Dachanggou Village, Yangpingguan Town

[ oss NNOTEINN »s [es2N te [EET0SSINNNOMINN Zhangjiahe Village, Yangpingguan Town
Parishin E  P-hydroxybenzyl Extracts Parishin B Parishin A Gastrodin Parishin C
alcohol

The data in the table represent the content of relevant components,unit: %4.
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Fig.3 Clustering of the contents of 6 effective components and extracts of G. elata at different sampling points
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Table 5 Description and statistics of components and extracts of G.
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elata in Ningqiang County

Hih M % WA % i) % i/ % TR

Index Minimum/ % Maximum/ % Mean value/%  Standard deviation/ % variation
Gastrodin 0.252 6 1. 050 7 0.429 7 0.138 5 32.23
P-hydroxybenzyl alcohol 0.027 4 0.182 7 0.061 7 0.0315 51.12
Parishin E 0.378 9 0.928 3 0.607 7 0.110 8 18. 23
Parishin B 0.312 2 0.787 8 0.547 7 0.107 9 19.70
Parishin C 0.087 3 0.301 2 0.165 5 0.043 7 26. 39
Parishin A 0.379 2 1.949 0 1. 067 4 0.3316 31.07
Extracts 16. 050 0 30.590 0 23.150 0 3.200 0 13. 83

K6 TRREAXKEHMEEUNSHNBERETESN

Table 6 Single factor analysis of variance of effective components and extracts of G. elata at different sampling points

b7 441 77 ur ¥yJ5 - e

Index Sum of squares E Mean square Significance
Gastrodin 2.705 47 0. 058 1 781.109 0. 000
P-hydroxybenzyl alcohol 0. 140 47 0.003 4 539. 477 0. 000
Parishin E 1. 730 47 0. 037 253.119 0. 000
Parishin B 1.642 47 0. 035 517. 800 0. 000
Parishin C 0. 269 47 0.006 430. 050 0. 000
Parishin A 15. 506 47 0.330 1 174.088 0. 000
Extracts 1 445,531 47 30. 756 433. 751 0. 000
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Fig.4 Relationship between the extract and content of 6 active ingredients of G. elata and some environmental factors
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Fig.5 Relationship between the total amount of 6 effective components of G. elata and the content of soil sand and silt
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Environmental factor Month Gastrodin bi;%%gg;l Parishin E  Parishin B Parishin C Parishin A Extract

Monthly average December -0.048 -0.110

temperature November -0.024 -0.096
October -0.007 -0.076
September -0.009 -0.031
August -0.012 -0.024
July -0.031 -0.021
June -0.027 -0.030
May -0.024 -0.053
April -0.023 -0.078
March -0.029 -0.083
February -0.052 -0.092

January -0.049 -0.101

Precipitation December
November
October
September
August
July
June
May
April
March
February
January

Wind speed December
November
October
September
August
July
June
May
April
March
February
January

‘Water pressure December
November
October
September
August
July
June
May
April
March
February
January

Solar radiation December
November
October
September
August
July
June
May
April
March
February
January

Soil sand content

Soil Silt content

Clay content

Soil available water content

Soil bulk density

Cation exchange capacity of soil

Cation exchange capacity of clayey soil

pH value

Organic carbon content

Organic carbon content

Carbonate or lime content

Exchangeble base

Exchangeable sodium salt
Basic saturation 0.062 -0.005
Conductivity -0.068 -0.008 -0.173 -0.098 -0.158  -0.060
Altitude -0.019 0.029 -0.128 -0.109
Slope -0.123 0124 0444  -0.078 -0.015  -0.074

The data in the table represent the correlation coefficient between the content of a certain component and its corresponding
environmental factors.
K6 RREMY M 6 FARUN &S 77 DS B 7 /A ek

Fig. 6 Correlation between G. elata extract and 6 active ingredients and 77 environmental factors
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Study on the Relationship between Ecological Environmental
Factors and the Content of Quality Related Components of Gast-
rodia elata

ZHU Chenghao' ,GUO Yibo' s WANG Shangtao' ,ZHANG Yuanfan',ZHOU Jianguo®,
CHEN Tingguo®,SUN Zhirong' " "
(1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing,102488,China; 2. Ninggiang County Bureau

of Agriculture and Rural Affairs, Hanzhong, Shaanxi, 724400, China; 3. Ningqiang Tianma Research Institute Co. . Ltd. »
Hanzhong, Shaanxi, 724400, China)

Abstract: In this study,to explore the correlation between ecological environmental factors and the contents of
Gastrodia elata extracts and effective component, G. elata were collected at different sampling points in
Ninggiang County,Shaanxi Province,and the contents of its extracts and main effective components were de-
termined. The relationship between the 77 environmental factors corresponding to the sampling points and
the contents of G. elata components was analyzed by ArcGIS 10. 2 and SPSS 20. 0. Among these environ-
mental factors,the content of G. elata extracts was significantly positively correlated with the annual average
temperature,annual average water pressure,and soil sand content,on the contrary,it was significantly nega-
tively correlated with the annual average precipitation,annual average wind speed,altitude and soil silt con-
tent; the total amount of the six effective ingredients was significantly positively correlated with the annual
average precipitation,annual average temperature and annual average wind speed, while significantly negative-
ly correlated with the altitude and slope. The relationship between the ecological environmental factors and
the contents of G. elata extract and effective components is:climate=>altitude>soil,and the most influential
climatic factors are precipitation in December,wind speed in April,and the average temperature in December.
Altitude has a greater impact than slope. Among the soil factors,the largest influence was the content of soil
silt,followed by the content of soil sand. The research results provide a reference for the cultivation of high-
quality G. elata and the rational development and utilization of G. elata resources in Ningqgiang County.

Key words:Gastrodia elata ;ecological environmental factors;effective components;extracts;relevance; quality
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