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Correlation Between Chemical Constituents and Ecological

Factors of Tibetan Medicine Swertia mussotii
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(1. College Pharmacy, Chengdu University of Traditional Chinese Medicine (TCM) , Chengdu 611137, China;
2. School of Eithnic Medicine, Chengdu University of TCM, Chengdu 611137, China)

[ Abstract ] Objective; The HPLC fingerprinting of Swertia mussotit was established to study the
correlation between chemical components and ecological factors in different areas. Method: The fingerprint of S.
mussotii was established by high performance liquid chromatography ( HPLC ), and the evaluation and analysis
were made based on the " Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System 2004 A
Edition" promulgated by the National Pharmacopoeia Commission. The analysis was carried out on a Wondasil C
column (4.6 mm X 250 mm, 5 pm), with methanol-0. 2% phosphoric acid as the mobile phase for gradient
elution, and the column temperature was set at 30 C. The flow rate was 1.0 mL -min"', and the detection
wavelength was set at 245 nm. And data on ecological factors in each sample habitat, such as climate and soil,

were collected. The gray correlation and bivariate analysis were carried out on the chemical constituents and

ecological factors of medicinal materials in different areas using DPS data processing system and SPSS 21.0
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statistical software. Result; The HPLC fingerprint of S. mussotii was established, a total of 12 common fingerprint
peaks were marked, and the chemical constituent of the seven peaks were determined. The chemical constituents,
such as swertiamain and mangiferin of S. mussotii, were significantly correlated with ecological factors. Moreover,
the chemical constituents were obviously affected by the monthly average temperature range, annual precipitation,
precipitation seasonality in the climatic factors, the soil organic carbon ratio and soil pH in the soil factors.
Conclusion; The chemical constituents of S. mussotii have a correlation with the external ecological factors, the

findings could provide a basis for the artificial planting of the medicinal material and the scientific connotation of the

" environment-based" theory for Tibetan medicines.
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Table 1 Source of different area of Swertia mussotii

No. KA H (2353 @ W/ m

CXZ-1 HiFH EWM Mk 2
CXZ-2 HUFA T3 K

CXZ-3 PO 1] 48 By 300 25 R B BB 102°22743” 31°89793" 2 733
Jaih

99°22'57" 31°50'29” 3 580

97°14'84" 33°00'49" 3 490

CXZ4 )1 45 BT UM R BE L 45 102°16'47” 31°49'15” 2 896
1l
CXZ-5 HifFE RELEES
CXZ-6 P14 9 B X IE 3| &
CXZ-7 3548 Rl ikl
CXZ-8  PUJII4E H Ao HeE B
CXZ9 PUIIE HAME TR B @S 100°94'07” 31°14'37" 2 946
CXZ-10 74 56 5 40 3th [X 5 4k &
CXZ-11 4 J1] B 30N &1 J53 2L fil 8 =57
CXZ-12 DY 11 H Ao B 5 5L & 1
CXZ-13 Hifga IR &AL ILE
CXZ-14 FiMFEFEIERET &
CXZ-15 48 JL M 30 B R a4 100°45°03” 34°69'17" 3 734
CXZ-16 PU I H £ fe e B Ak e &
CXZ-17 P H O e B 4r 210
CXZ-18 P14 HHOM B £k £ 100°43'72" 31°47'86" 3 145

101°50'05" 37°24'11" 2 441
97°39'29" 32°22'99" 3 420
101°76'84" 37°18'79" 3 178

101°57'37" 30°01'62" 2 690

97°15'36" 31°54'32" 3 326
102°55'84" 32°09'44" 3 429
101°84'54" 30°09'03" 3 011
101°6826" 37°71'23" 2 795

102°41'66" 35°42'87" 3 065

101°83"72" 30°28'31" 3 226

102°25'34" 30°60'24" 3 216

CXZ-19 T5%F 48 J 1% N B30 BB N4 101°05°45” 35°12736" 3 292

CXZ-20 HifgA KB B EZSIL 102°16'76" 37°55'24" 2 903
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Fig.1 HPLC fingerprint of Swertia mussotii

2.8 AN[EDT b1 P R O S A A R B0 0 4R

o A 33 DS, Hd 19 A B+

CHgR IR TS b T H A R T4k

S BHE JE ( Worldelim; http://www. worldelim.

org/ ) 1950—2000 AF W i %5 41 i °F- ¥ {8, K B 2.5
- 143 -



5525 %55 20 ) HESSEAFFRE Vol.25,No. 20
2019 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019
F2 I ¥ HPLC 54 [ i 3 A U 48 3 1 H 71
Table 2 Relative peak area of common peaks in fingerprint of Swertia mussotii
No. 1 2 3 5 6 7 8 9 10 11 12

CXZ-1 0. 007 0.024 0. 048 0.133 0. 000 0. 000 0.026 0.117 0.037 0. 105 0.020
CXZ-2 0.010 0. 101 0. 100 0.217 0. 005 0. 000 0. 054 0. 093 0.041 0. 085 0.022
CXZ-3 2.132 0. 081 0.723 0.580 0.250 0. 826 2.761 0.113 0.956 0. 496 0. 131
CXZ-4 1. 105 0.250 0.092 0. 692 0.379 0.178 2.188 0.092 1.230 0.561 0. 151
CXZ-5 2.223 0. 096 0.701 0. 546 0.218 0. 881 3.898 0.116 1. 024 0. 667 0.167
CXZ-6 0.016 0. 188 0. 096 0. 194 0. 000 0.023 0.028 0.113 0. 065 0. 142 0. 059
CXZ-71 0.012 0. 106 0. 156 0.174 0. 005 0. 000 0. 044 0.092 0. 026 0.051 0.021
CXZ-8 0.012 0. 106 0.112 0.200 0. 000 0. 000 0. 042 0. 105 0.041 0.125 0.024
CXZ-9 0.036 0.517 0. 064 0.220 0. 000 0. 000 0.073 0. 197 0.011 0. 055 0. 000
CXZ-10 1.387 0.038 0.511 0. 400 0.318 1.095 4.531 0.223 1.454 1.130 0.295
CXZ-11 2.282 0. 143 0. 745 0.701 0. 246 0. 459 4.153 0.092 0. 698 0. 490 0. 180
CXZ-12 0.019 0. 066 0. 152 0.176 0. 000 0. 000 0. 042 0. 142 0.035 0. 087 0.027
CXZ-13 0.020 0. 062 0. 107 0.208 0.012 0. 000 0. 046 0. 127 0.042 0.120 0.024
CXZ-14 0.013 0.022 0.025 0. 185 0.002 0. 000 0. 057 0. 083 0.033 0. 105 0.025
CXZ-15 2.368 0. 108 0.793 0. 625 0.237 1. 067 3.893 0. 149 0.817 0. 429 0. 168
CXZ-16 0.014 0. 091 0.176 0. 166 0. 000 0.034 0.132 0. 041 0. 000 0.103 0.033
CXZ-17 0. 025 0.133 0. 055 0.210 0. 000 0. 000 0. 090 0. 146 0.097 0. 155 0. 059
CXZ-18 0.020 0. 085 0.113 0.224 0. 000 0. 000 0. 046 0.161 0. 045 0.132 0.026
CXZ-19 0. 340 0.122 0.172 0.314 0.032 0.073 0.527 0.152 0. 144 0.176 0. 081
CXZ-20 0.014 0.030 0. 009 0.213 0. 000 0. 000 0.061 0. 095 0.021 0.121 0. 050

4 Sk 1,000,

I3 14 A b HE B ok Bt B b B E E
World  soil  Database:  http;//
webarchive. at/Re. . . TML/index.
html? sb =1) o b & %045 A AR & O WGS84, €] )2 it
RINL R 1 km, A 35 ol BB ( C) SRS
PREUERY 10 £,
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THCYE , ANV 3 2F 3% HPLC 45 8018 3% o 3L A i 1
W TET REURI A= 25 DR S 728, X P R AT R £ OC K i
A K WU e RH AR 23 B o K A0 SC TR B R ] DPS %
I b B G853 M, RUAZ B AR SC MR ] SPSS 21.0 4
TG Hr o AR Bl AR G 1 20 A 45 2R AT AH B AR
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Table 3 Top 10 climatic factors and top 10 soil factors with highest

correlation
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2 gk + R EE (T_PH_H20_1)
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4 ERTZEHER  LESHHE TR (T_TEB_10)
5 AR S (T_USDA_TEX)

6 Bk
7 AYEMHE
8 T EREK

9 WmAFEWHRE

- LR A0 A EE (T_BS)
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2.9.2 XU ESAT AU U B AH OGPk 4 A O ik,
HE— B PRGN AR A S k27 o 5 AR S T A
KMk, LI b X1 P4 4% 28 3¢ () HPLC 48 & [ 3% U
T FRECHE S XA, I 42 B W )3 6 ol X1, X2,
X3, X12; LD AR AESKEFS4Ch Y1 Y
{H o FH SPSS 21. 0 G834 4 #F 47 XU AZ &5 AH OC 43 17,
BIH S BA BE MRS T,
TE4YH Pearson AHOCREL LK 4,5,

F4 FBIEESSEEFH Pearson HXRE
Table 4 Pearson correlation coefficient of chromatographic peak

and climatic factors

WS WA R A YRR AERkE SREME Bk

1 0.282 0.526" 0.003 0.357 -0.487"
2 -0.187  -0.251 0. 421 -0.058 0.326
3 0.225  -0.212 0.326  -0.147 -0.068
4 -0.048 -0.468"  -0.026  -0.515" 0.375
5 0.014  -0.395 -0.099  -0.541" 0.313
6 0.485"  0.515"  -0.145 0.384 -0.601%
7 0. 162 0.494" 0.037 0.280 -0. 498"
8 0.335 0.533"  -0.126 0.371 -0.557"
9  -0.257 -0.530" 0.045 -0.550" 0. 480"
10 0. 446" 0.510"  -0.184 0.373 -0.626%
11 0.114  -0.290 -0.263  -0.479" -0.074
12 -0.150 -0.232 -0.449"  -0.451" 0.104

H:VP<0.05,2P<0.01(F£5).

x5 HBIEESTHEETH Pearson X RY
Table 5 Pearson correlation coefficient of chromatographic peak

and soil factors

i T_CACO3_ T_CEC_ T ESP T TEB.10 T_OC_ T_PH_
10 SOIL 100 H20_1
1 -0.296 0.580> -0.203 0.578%  0.586% -0.265
2 0.004 -0.280 0.133 -0.222 -0.264 0.010
3 0.048  0.192 0.409  0.218 0.205 0.015
4 0.591 -0.232 0.492V -0.263  -0.245 0. 484"
5 0.536" -0.150 0.457" -0.153  -0.157 0. 461"
6 -0.199  0.395 -0.110  0.392 0. 395 -0.128
7 -0.271 0.559"  -0.272  0.542"  0.5682 -0.314
8 -0.308  0.382 -0.245 0.378 0. 386 -0.259
9 0.442  -0.301 0.269 -0.326 -0.317 0. 345
10 -0.197  0.442 —0.150  0.444"  0.440 -0.134
11 0.321 0.015 0.097 0.012 -0.019 0.328
12 -0.035 -0.079 -0.090 -0.039  -0.085 -0.039

7 :T_CACO3_10. +3EH RS & & ; T_CEC_SOIL. + Ay fH &

T e Sy T_ESP. L3 Al 22 5t (40 B 7 s T_TEB_10. 3 v i [
LK ; T_OC_100. + 3 v A HLEK L i) s T_PH_H20_1. - 3EA B B
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PE, AR F I 1,4,9,10 05 i FL 32 S 0% R 1
AL NS
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WK B IR IS B e 26 & RAE 254 nm P K IR
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VU 2 S 9 R A A 2 i 1 S AN A S I T A
S Ta) R B B AR DG L G T DA 2 S 4 e R A G
{455 NI 2 B T O 1 D U BT R SRy B
TR W6 SCHRARE O R AR Y
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