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1.2
( Therm Jerrell Ash Co., USA :
1150W, 30.06 psi ( , 1psi=6.894 76x 10°P3 , 05L min’,
100 r/min, 45 s, 1.85 mL: min? (
) Milli- Q ( Millipore )
10 (Cu, Zn, Fe, Mn, Ni, Co, Sn, V, Al, T)
1.3
1.000 g , 10 mL HNO;, 1lh 2 mL H,0O,, 12 h,
150 ~ 200 , 50 mL , ) ;
2
2.1
(9, 0.05 3,
Cu Ni, Zn Co, Zn Sn; 0.01 1 Fe Al
Al Ti )
0.05 3, Zn Ni, Ni  Sn, Sn V; 001
4 Cu V,2Zn V, Ni Co Co V,
1
Tab 1  Correlation coefficient matrix of trace elements
Cu Zn Fe Mn Ni Co Sn \% Al Ti
Zn 0.564**
Fe 0.247 0.282
Mn 0.330 0.175 0.538**
Ni -0.114  -0.391* -0.148 -0.113
Co 0.496** 0.403* 0.473** 0.271 -0.594*
Sn 0.416*  0.402* 0.182 0.333  -0.404*  0.347
\Y -0.507** -0.494** -0.200 -0.225 0.790** -0.727** -0.438**
Al 0.302 0.315 0.969**  0.488** -0.249 0.543** 0.277 -0.311
Ti 0.258 0.262 0.878** 0.298 -0.304 0.582** 0.164 -0.327 0.903** 1
* Correlation is significant at the level of 0.57 (2- tailed).
** Correlation is significant the level of 0.1 (2- 5ailed).
2.2
’ [ 9-10
’ 10 [ 11»13], 2 , 3
: Fe, Al, Zn, Cu, Mn, Ti, V, Ni,
Sn, Co; Fe, Al, Zn, Mn, Cu, V, Ni, Sn, Ti, Co; Fe, Al, Zn,
Mn, Cu, V, Ni, Sn, Ti, Co 3 , Fe,
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Al, Zn, Mn Cu 3 : )
Cu, Zn, Co, Al Ti, 5 ,
[ 16]
2 3 (n=3
Tab 2 Contents os trace elements in three Gentiana plant{ n=3 : MO

) Contents of elements
Species Cu Zn Fe Mn Ni Co Sn \Y, Al Ti

15.82 29.90 11799  15.27 1.10 0.15 0.64 1.43 53.38 1.54

G.straminea + 313 +6.61 =+ 7173 +413 +081 +010 =*0.36 1.07 49.22 1.06
9.00 22.68 104.46  11.60 1.88 0.06 0.34 2.74 39.16 1.49

Gsiphonantha + 242 £ 651 + 3159 =+ 284 027 +004 012 0.26 19.12 0.81
13.8 25.20 122.20  20.75 2.66 0.03 0.73 2.99 29.87 0.64

Gsiphonantha + 298 £ 6.38 + 5946 =+ 5.16 134 +0.01 =£0.39 1.06 18.54 0.42
Mean 12.88 25.93 114.88  15.87 1.88 0.08 0.57 2.39 40.80 1.22

I+
+
+

I+
I+
+
+

4+
I+
I+
I+
I+

Data in the table were expressed by mean + SD.
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Comparative Analysis of Trace Elements in Three Species of Section
Cruciata Gaudin, entiana from Qinghai- Tibet Plateau

SUN Jing!, ZHOU Guoying*2, HAN Youji *?, LI Jingping*?, CHEN Guichen*
(2.Qinghai Key Laboratory of Qinghai- Tibet Plateau Biological Resources , Northwest Institute of Plateau Biology,
Chinese Academy of Sciences , Xining 810001, Chian;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Contents of ten trace elements in three Gentiana species were determined by ICP- AES and
comparison among the concentration of trace elements was also disussed. The results indicated that the
distribution pattern of elements in three species showed similarly consistence at the aspect of evolutionary
approach of elements concentration. The same element had different concentration level in three species, of
which Gentiana straminea roots enriched higher concentration of Cu, Zn, Co, Al and Ti and other five trace
elements had higher concentration in G. siphonantha roots. This revealed that different species had
variation in the concentration of the same element. It can provide basic information for the developemnt and
utility of Gentiana plants.

Key words: ICP - AES; trace elements ; Gentiana straminea Maxim.; G. dahurica Fischer; G.
siphonantha Maxim.
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