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Abstract : Rheum tanguticum Maxim. ex Balf. ;an endemic species to Tibetan Plateau,is one of the three genuine Rhu-
barbs in Chinese Pharmacopoeia and has a long officinal history. In this study, mineral elements in Rh. tanguticum from
fifteen different regions of Qinghai plateau were detected with ICP-OES. Seventeen elements including As, Be, Ca, Cr,
Fe,Li,Mg,Mn,Ni,Pb,Sb,Se,Sr,Ti,Tl,V and Zn were detected in all the samples,while Cd,Co,Cu and Mo were de-
tected in some samples. The highest contents of elements were Ca, Mg, Fe,Sr and Mn. Heavy metal elements including
Pb,Cd and Cu were detected to be lower than the limit standard,and As was determined to be higher than the limitation
in all the samples. Clustering analysis showed that there was no obvious regional distribution regularity with mineral ele-
ments. The samples can be divided into three groups,and elements concentrated differently in each of them,which may
contribute to corresponding pharmacological functions. This study may be useful for the further use of Rh. tanguticum,
and provide scientific data for quality control.
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Table 1  Sampling information of Rh. tanguticum

B4 RAH B e 1k
Abbreviation Location ongitude Latitude Altitude

(E) (N) (m)
GD1 AR R Y R 99.77° 33.81° 3967.0
GD2 H- i EL Ak BivA 99.78° 33.65° 3996. 3
DR1 ik H BB 99.99° 33.53° 4008.9
DR2 FHEMEE S 100. 16° 33.40° 4118.8
DR3 ik H B Ak 100. 35° 33.33° 4204. 4
DR4 ik H BATH 100.43° 33.29° 4311.5
DR5 KHBWES 100. 66° 32.89° 4046.9
BMI Y EL i i 100. 72° 32.97° 3746.8
BM2 YEI EL SRR 100. 94° 33.97° 3579.8
MQ1 b 100.21° 34.46° 3736.2
MQ2 FUh B 100. 28° 34.47° 3817.7
D1 [Fi) i L R 100. 81° 34.78° 3451.1
QLI AR 2B BRI 100. 42° 38.07° 2975.0
QL2 AR % B FR IR 100. 44° 38.06° 2997.9
QL3 ARz B RS 99.83° 38.29° 3103.0

1.2 &XF CEM /A 7)) ; VB 20 g% & ( 3£ [H Lab Tech A H]) ;

A As.Be.Ca,Cd.Co.Cr.Cu.Fe Li Mg Mn,
Mo Ni .Pb . Sb.Se Sr.Ti . T1.V 1 Zn % 21 I £R
BPMIER L 100 mg/ LW B EIZI R SR BR HERE i
TG S ERIR AR R RIER Y Ui g sl (1 A [
AR P AR A R A BR A | 5 S K Sy 4l
Ko
1.3 UFHEITEEH

Optima 7000DV i, J& 4l & 55 B 1 & S5 6 151
(K[E Perkin Elmer 23 7]) ; CEM f i iH i A% ( 3¢ [

Milli-Q #£ii /K HL( 3£ Millipore 23 H]) o

ICP-OES T AR/ /A 15 L/min, Hi B X
Pt 0.2 L/min, Z5 {6 i & 0. 8 L/min, §f 4l T %
1300 W, iEZ1 %54 0. 8 L/min, 54k 2% /7 315 kPa,
1.4 #RPTRTENEFZE

HER PRI A foB K 0. 4000 g TR0 I8 4 ik i
H A KON 2 mL $2 2,2 mL fi§fR Al 1 mL &
TR 0w =, A R T AR . TR TR
HI A ZER R A N R R ke O A R . R



106

KERT-PIBE S I R

Vol. 27

FREBUS , FH 0. 2% MRS RIS AE 75 2 50 mL, ¢,
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Table 2 Content of mineral elements in Rh. tanguticum from different regions (mg/kg)

Sﬁ:ie Ca Mg Fe Sr Mn Ti Se Tl As Zn
GDI 8464 854 51.22 65.07 24.80 12.61 26.28 17.47 13.86 10.03
GD2 8105 1630 343.90 45.31 30.71 34.80 26.21 18.34 13.17 10.82
DR1 10710 950 11.99 42.13 32.48 9.65 25.93 19.09 13.81 14.05
DR2 6932 1258 326.80 40.97 51.13 33.74 26.45 17.36 13.87 7.71
DR3 10630 1930 307. 60 68.52 45.17 39.64 26.18 16.86 12.41 10.74
DR4 7290 754 9.94 52.54 32.29 8.33 26.15 18.20 14.03 12.78
DRS 11910 1142 24.81 100. 80 53.61 3.17 26.23 19.00 13.34 5.73
BM1 13770 1400 745.30 59.78 76.24 78.53 25.92 15.45 12.09 10.26
BM2 9926 899 39.14 90.32 58.16 7.90 26.13 18.17 13.84 8.51
MQ1 14320 1474 608. 60 72.02 119.70 72.10 25.85 17.38 13.28 16.10
MQ2 12890 1276 276.50 71.28 46.85 33.95 26.41 18.00 13.81 11.07
TD1 17239 1841 348.40 86.44 150. 40 63.87 26.22 17.12 12.43 10.71
QL1 15070 1202 78.93 169.70  158.00 70.01 26.20 17.25 13.32 11.99
QL2 8458 1213 53.35 90.52 12.44 30.88 26.84 18.34 12.52 27.81
QL3 27390 1302 15.17 275.80 43.56 2.59 26.21 18.95 14.16 5.17
SEY{E Average 12207 1275 216.11 88.75 62.37 33.45 26.21 17.80 13.33 11.57
AR 5t ZBU Coefficient of variation %  42.58 27.00 107.61 68.50 71.95 79.86 0.91 5.41 5.05 46.08
R SRS 2 -k
Note : The abbreviations are the same as table 1;-means not detected.
gR2
Table 2 Continued of Table 1
PR Li Pb Ni C B Vv C Sh M C Cd
Sample 1 1 r e u () [))
GD1 3.65 2.50 0.70 0.93 2.02 1.14 1.47 1.07 - - -
GD2 4.03 2.88 1.38 2.92 1.98 1.63 2.29 1.14 - - -
DR1 3.71 3.48 1.68 1.25 2.01 0.88 0.68 1.15 0.08 - -
DR2 3.98 3.71 1.05 1.92 2.04 1.69 0.41 1.47 - - -
DR3 4.07 3.49 1.70 1.90 2.00 1.75 0.47 2.04 0.14 - -
DR4 3.56 3.15 1.79 1.11 2.04 1.16 0.66 1.67 - - -
DRS 3.56 2.69 0.33 1.03 2.05 0.84 - 1.03 - - -
BMI 4.90 2.64 1.23 4.87 1.99 2.79 0.65 1.42 - - -
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BM2 3.75  3.50 0.70 0.74 2.00 1.07 - .42 0.05 - -
MQ1 519  7.90 3.26 4.24 1.96 3.22  3.99  1.33 - - -
MQ2 4.21  3.54 2,22 252 1.91 2.02 3.99 1.4 - - -
TDI 4.82  3.54 3.38 314 1.94 2,60 0.32 1.23 - 0.05 0.04
QLI 5.32  3.47 421 1.89 1.85 2.04 1.50 1.66 - 0.20 -
QL2 3.89 4.21 33.48 3.26 1.87 2.17 2.33 1.28  1.05 - -
Q13 3.54  8.18 0.94 1.37 205 0.80 - 1.23 - - 0.05
ST Average 4.14  3.93  3.87 221 1.98 1.72 1.5 1.37 0.33  0.13 0.05
75 B Z B Coefficient of variation % 14.78  44.10 213.65 56.94  3.12  43.91 85.00 19.30 146.29 83.74 9.03

2.2 TERFHEAKS
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Clustering analysis of mineral elements in Rh. tanguticum

Fig. 1
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Table 3 Comparison of mineral elements content from different groups
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