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Abstract: The components and relative content of free fatty acids in Gentiana dahurica Fischer root from
ten populations in Qinghai Province were determined, and the distribution characteristics of fatty acid
principal components were studied by the principal component analysis, then the correlation of fatty acid
principal components with ecological factors was analyzed. The results show that twenty-two free fatty
acids are detected from G. dahurica root, and relative contents of some of those are higher. Most fatty
acids with higher relative content are long-chain fatty acids with an even number of carbon atoms. The
average relative content of C,¢ and C fatty acids is up to 42. 102 and 74.029 ug - g~', respectively.
The result of principal component analysis reflects the distribution characteristics of fatty acids in G.
dahurica root. The cumulative contribution rate of the first four principal components is 81.325% , in
which loadings of long-chain fatty acids with an even number of carbon atoms are bigger. The correlation
analysis shows that there is geographical difference regarding fatty acid content in G. dahurica root. The
first principal component has a significant negative correlation (P <0.05) with the sunshine time, while
the third principal component has a significant positive correlation (P <0.05) with the altitude, that is,
the higher the altitude and the longer the sunshine time, the higher the contents of fatty acids are, and
partial anti-aridity physiological adaptation of G. dahurica in plateau environment is revealed.
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Table 1 Natural status of populations of Genfiana dahurica Fischer in Qinghai Province

RS

lﬁﬂii/mm HE&rtEl/h 3K pH {E Eiﬁ%ﬂ”

No. of I%o;%atfn ﬁftiu/dt %ojnggl/tidf): g%lﬁ%t/u(de) Tii}%;otire Precipitation Sunshine pH value Habitat type!’
population time in soil ype

1 WI%& Gangcha 3220 E100.242 N37.256 0.20 18.10 256.70 9.51 AGS
2 18 & Haiyan 3020 E101.041 N37.860 1.30 23.10 213.70 8.46 HAS
3 #3 % Haiyan 3020 E101.003 N36.874 1.10 24.60 222.20 8.65 HAS
4 -2 Ping’ an 2 610 E101. 950 N36.383 7.10 23.70 220.60 8.89 AGS
5 #52% Dulan 3160 E97.967 N36. 067 3.40 25.30 235.50 8.96 AS

6 [6){= Tongren 2 840 E102.175 N35.657 6.40 20.10 209.10 8.50 HAS
7 788 Huangzhong 2 700 E101. 683 N36.250 4.10 33.60 189.90 8.48 AS

8 {8+ Huangzhong 2 810 E101. 536 N36.431 4.10 33.60 189.90 8.21 AG

9 B8 Guide 3260 E101.133 N35.900 7.40 19.90 216.60 8.52 AS

10 M Xinghai 3510 E99. 850 N35. 883 1.40 28.10 218.20 8.61 S

D AGS: BiFEEH Alpine grassland; HAS; FERBE |3 Hillside in arid steppe; AS: TREJR And steppe; AG: TR EHM Arid grassland; S:

EJH Steppe.
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Table 2 Result of principal component analysis of fatty acids in

Gentiana dahurica Fischer root from different populations in Qinghai
Province
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Principal 2 Contribution Cumulative
Eigen-value o

component rate contribution rate
%5 1 First 8.457 38.440 38.440

% 2 Second 4.540 20. 635 59.075

%5 3 Third 2.578 11.720 70.795
%5 4 Fourth 2.317 10.530 81.325
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Table 3 Loadings of different fatty acids in Gentiana dahurica Fischer root from different populations in Qinghai Province in different

principal components

- HER R R B . A A L o O 9
REHTER Loading in different principal components RERGBR Loading in different principal components
o o
Fatty acid #1 2 #3 #4 Fatty acid 1 %2 %3 £
First Second Third Fourth First Second Third Fourth
G, 0.180 0.145 -0.905 0.056 Cyg -0.022 0.950 -0.046 0.221
C, 0.037 -0.316 -0.736 0.234 Cyy 0.459 0.699 0.457 ~-0.265
C, -0.340 -0.307 -0.331 -0.305 Cyp 0.163 0.889 0.294 -0.186
Cg -0.182 0.744 0.108 -0.126 Cy 0.119 0.455 0.455 -0.637
Cy 0.772 0.336 -0.111 -0.005 Cys -0.074 0.731 -0.425 0.202
Cio 0.227 -0.057 -0.036 0.951 Coy 0.900 0.109 0.171 0.200
Cpp 0.132 0.051 0.189 0.211 Cos 0.959 0.182 0. 064 0.056
Cy 0.626 -0.022 -0.134 0.407 Cos 0.979 0.003 0.024 0.092
Cys 0. 064 0.113 0. 846 0.298 Cyy 0.990 -0.026 -0.035 0.085
Cis 0.632 0.458 0.308 0.379 Cog 0.972 -0.135 ~-0.026 0.085
Cy; 0.427 0.323 0.183 0.779 Cao 0.962 -0.088 -0.121 0.059
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Table 4 Correlation analysis of principal components of fatty acids in Gentiana dahurica Fischer root with ecological factors in Qinghai

Province"’
B HH XA EL Correlation coefficient
Principal Wi A 23 wE Rk & H H& e ] +4E pH
component Altitude Longitude Latitude Temperature Precipitation Sunshine time pH value in soil
%5 1 First —-0.608 0.531 -0.389 0.377 0.507 -0.711 =% -0.522
%5 2 Second 0.237 -0.080 -0.208 -0.251 0.496 -0.228 -0.284
%5 3 Third 0.638 = -0.247 -0.581 0.149 -0.276 0. 056 -0.119
%5 4 Fourth -0.041 0.100 ~0.309 0.377 0.283 -0.395 -0.449

D% P<0.05.
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