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Determination of 21 Mineral Elements. in Different Parts
of Saussurea medusarMaxim. by ICP-OES
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Abstract : Saussurea medusa Maxim. is ‘a rare Chinese medicine, this study is to determine the content and distribution of
elements in Saussurea medusa Maxim. to provide a basis for its utilization. The plants were digested by nitric acid micro-
wave. The 21 elements in different parts of the plants was determined by inductively coupled plasma optical emission
spectrometry (ICP-OES) .“The data were analyzed by Solutions Statistical Package for the Social Sciences 22.0 ( SPSS
22.0). The method for the determination of 21 elements in four different parts of the plant was established. No Mo was
detected in all four parts,Co and Cd were not detected in the flowers. For the whole plant,the eight elements of Cr,Mn,
Pb,Se,Sr,Cu, Ni,and.Zn are the most representative. Among the 11 essential elements required by the human body, the
Saussurea medusa Maxim. is rich in Ca and Mg. Among the eight essential trace elements, Saussurea medusa Maxim. con-
tains the most Fe ;which is the most abundant in the leaves. Among the other trace elements which are necessary for hu-
man , Se.is of the smallest difference among the four parts,the largest one is the Cr,and almost no Co. The established
detection method is accurate, reliable and high precision. It” s suitable for analyzing the elemental content of plants.
There are some differences in the content of elements between the four parts of the plant,which can provide a scientific
basis for further study.
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Table 1  Detection wavelength of tested elements

I 5E W 5E P < I 5E I K
JLE Detection JLE Detection JLE Detection
Elements Wavelength Elements Wavelength Elements Wavelength
(nm) (nm) (nm)
Li 670.784 Co 228.616 Sh 206. 836
Be 313.107 Zn 206. 200 Tl 190. 801
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2:5% 1( Continued Tab. 1)

M2 PR Mg K I E K

JLE Detection JLE Detection JLE Detection
Elements Wavelength Elements Wavelength Elements Wavelength

(nm) (nm) (nm)

Ca 317.933 As 193. 696 Pb 220.353

Ti 334.940 Se 196. 026 Cr 205. 560

\ 292.464 Sr 407.771 Cu 324.752

Mg 285.213 Mo 202.031 Ni 221. 648

Fe 238.204 Cd 228.802 Mn 259.372

1.3.2  BHXSIER 65 &

HERFRIURE 5 0. 4000 g, B Tt I i v, o
SUKAMA 2 mL HCl, 6 mL HNO, 12 mL HF, il
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FEAFER , HORIERE = I A SRR = B B T 4%
s, HAARTHEAE TAEA W2, TV ER RN
FESh R A E RS I T IR R B Ak s
PGERR , (R 6752 50 mL A B, B4, [A)
Bl A AR i 2 R i

R2 BBHBIERG

Table 2 Working conditions of microwave digestion

Pr;ﬂjj}jéure goj‘iir Ter:ijr%ture ?[‘q;lr?i
(W) c) (s)
1 1600 120 02:00
2 1600 160 03:00
3 1600 180 15:00
1.3.3 &MXZER A FEI G ZE X R F 1. 3. 37 TR Oy ik o A 1k

i 2 e U BT A5 b o 8 28 VAT 0 2% ik i
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FIH] SPSS 22.0 Geit- Xt prill oo & & w8
FH oy B 7 2 645 B 720 B, B B 5 309
BICRFHE,

2 #R5itie

2.1 FEFERER

1.3 37U R I ik AT I E , el bn e £k
HERINF 3 HRREr>0.999, KRR RYF,
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Table 3 Linear regression equations of elements and detection limits

iRl brifeth £ AR K r K B
Tested element Standard curve Correlation coefficient Detection limit ( mg/L)
As y=11440x-1318.1 0.9990 0.0030
Be y =20360000x-363941.9 0.9998 0.0003
Ca ¥ =856500x +43687. 1 0.9990 0.0015
Cd ¥ =515300x +2520.9 0.9999 -
Co y =312000x +1330.6 0.9999 0.0003
Cr ¥ =473100x +381.6 0.9999 -
Cu v =1420000x4 647. 4 0.9999 -
Fe ¥ =699400x +6510.2 0.9999 0.0012
Li y =94320000x-2 524 109 0.9990 -
Mg ¥ =1354000x-15272.8 0.9999 0.0003
Mn ¥ =5402000x +12446.5 0.9999 -
Mo y=56380x +75.3 0.9999 0.0006
Ni ¥y =186300x +1091.5 0.9999 -
Pb ¥ =26760x-23.9 0.9999 0.0027
Sh y=9084x-38.9 0.9999 -
Se ¥ =9669x-1955.4 0.9990 0.0027
Sr ¥ =94270000x-12991: 9 1.0000 -
Ti y =3788000x45239.3 0.9999 -
T y =11950x-1.924. 5 0.9990 -
Vv y =325000x-749. 4 0.9999 0.0012
Zn ¥'=78290x +284.3 0.9999 0.0012
= TRK
Note:“ — ”indicates not detecteds

R4 mMEEEKIRIE SR

Table 4  The recovery of standard addition

ik Ry e k. Retoneny iE Retoney e

(%) (%) (%)
As 92 Fe 98 Sh 104
Be 88 Li 104 Se 102
Ca 100 Mg 86 Sr 100
Cd 96 Mn 102 Ti 104
Co 92 Mo 96 Tl 98
Cr 100 Ni 96 A% 98
Cu 102 Pb 92 Zn 90

22 TEAEMNELER TR 06T 21 FocR A& e, HA RnF &

XRBET 7R 25 i B 1. 3. 17 (R 5) . RS ML BREAK BT R AR 2K
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- AL BIARKE Mo JEE K BEHR G F R TR &
i /DY JE Co JTR (0.435 mg/kg) , &L 12
Ca JLER (FLH] 12000 mg/kg) . 2515 & fie bl fie
BT E 5 —3, Co &R 0. 049 mg/kg, Ca
11210 mg/kg, AR Fmg AR, mvp 35 it fe /D 1) 2
Cd(0. 435 mg/kg), & it ik 2 MK SR & Ca, W] 3K
11530 mg/kg, Mg F25rh Ca F i, fEh A Cd
M Co, & e 2 19 5 HoAb A7 41 [, Ca 35 5] 9026
mg/kg.
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& Cr(mh e, B 5 R50Ch 118.52)  JLFA
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AR LA — B, e 1 As, AR R 24 AR
i Ph ARGt 5 mg/kg, Cd A i 0.3 mg/
kg, Hg A5 0.2 mg/kg, Pb & R M AR, Cd &%
RS RURARIN As AR Z AT AR5 A KR
b o R A S

xS KEBERTFHRRAEBWELER (n=3,myke)

Table 5 Contents of tested elements in Saussurea medusa Maxim. (=3, mg/kg )

JLHE i} RSD =% RSD nf RSD # RSD #{ng%éﬁ(
Element Root (%) Stem (%) Leaf (%) Flower (%) (%)
As 13.16 0.99 13.76 1.67 12.3 0.85 12.93 2.58 4.63
Be 1.979 0.38 2.02 0.46 1.882 0.27 1.956 0.9 2.96
Ca 12000 0.18 11210 0.3 11530 0.13 9026 0.19 12.04
Cd 0.543 1.46 0.45 1.07 0.435 2.15 - - 12.29
Co 0.435 2.44 0.049 3.2 0.833 3.17 - - 89.30
Cr 35.04 0.11 6.671 0.16 110.4 0.5 10.47 0.22 118.52
Cu 5.507 0.22 1.623 0.82 4.493 1.01 2.174 0.74 53.68
Fe 1457 0.31 143 0.26 2752 0.21 352.7 0.65 101.88
Li 5.743 0.21 4.22 0.18 6.434 0.6 3.735 0.1 25.17
Mg 1271 0.14 1105 0.77 4872 0.1 2013 0.4 75.57
Mn 164.1 0.49 150.9 0.77 448.2 0.39 78.28 0.09 77.47
Mo - - - - - - - - -
Ni 20.43 0.13 2.187 2.01 6.862 0.35 1.818 1.48 111.34
Pb 3. 866 4.02 3.987 0.59 5.264 0.81 3.853 2.38 16.11
Sh 17927 1.5 1.335 3.61 2.661 1.36 1.472 1.82 32.33
Se 26.02 1.51 25.85 1.31 25.43 0.45 26.08 1.45 1.13
Sr 69. 85 0.17 82.21 0.12 119.8 0.28 30.35 0.6 48.80
Ti 134.9 0.76 28.92 0.03 279.6 0.77 34.88 0.38 98. 05
T1 15.86 3.1 17.98 1.23 13.64 1.73 17.49 1.34 12.05
\Y 4.335 1.74 1.231 2.15 7.807 2.56 1.815 1.05 78.84
Zn 10.29 0.33 5.081 0.19 13.32 0.79 15.83 0.29 41.56
TE: = TAARK .
Note: “ — ”indicates not detected.

N W KT T ) EERRE TR,
SPSS 22.0 X0 & (I & 45 R kA7 B 40, i T
Cd.,Co il Mo JUE & /b, L A Lo A A H
XLETE R, TR £ A B R X S B R S bR, BT
PR (3R 6) B RATPIAN PR X6 A2 5 119 i Ao i 1k

27 88.5% , Hif = ANPA T AR AR Y Rk E)
T 100% , B3 b ] LU 36 R A5 B %F—F
o EEALSG Cr Mn Pb Se Sr; 2 — F il 241
i Cu |Nis 85 = i B2 Zn, X 8 PHOCRALE
IKAEE G BAT AR, AR R T 9,
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Table 6 The results of factor analysis

—FE RS B MGy =Sy
Component 1 Component 2 Component 3
ST Total 12.982 2.951 2.066
7722 H 43t Percentage of variance 72.123 16.397 11.481
241 H 43 e Cumulative percentage 72.123 88.519 100. 000
K7 Factor
As 0.641 -0.204 00740
Be 0.744 -0.136 -0.654
Ca 0.418 0.679 -0.603
Cr 0.911 0.319 0. 261
Cu 0.282 0.942 0.181
Fe 0. 804 0.530 0.270
Li 0.715 0.699 0.009
Mg 0.89%4 0.013 0.448
Mn 0.978 0.200 0.059
Ni 0.123 0.990 -0.066
Pb 0.985 0.023 0.169
Sh 0.830 0.470 0.301
Se -0.997 0.035 0.075
Sr 0.283 0.947 0.153
Ti 0.428 0.850 0.306
Tl 0.946 -0.257 0.197
Vv -0.167 0.984 -0.066
Zn 0.724 -0.651 0.227
15000.000 15.000
) % 10000.000 <3¢+ H Root % 10.000 «+3e+ 4 Root
% e % Stm b = %S
- e
%’ 5000.000 —— 1} Leave 2 5000 / —— I} Loave
r =]
© — & - {£ Flower © --k- ¥ Flower
0.000 0.000
Fe_Mg Ca Mn Pb As cd
Bl AEBLIEETESE B3 AEBLIEEETERE
Fig. 1 _The contents trend of major elements in different parts Fig. 3 The contents trend of heavy metal elements in differ-
ent parts
120.000
% 100.000
B E" 80.000 eee+ A Root 3 Q:!: >
& 60000 —— 2% Stem e
L e Rl ARG L HLSH O 0 TR R T R AP ik
S 20.000 - & - fE Flower j‘LLL = = - VA
0.000 HEL 21 FHOTRAIRRE 2, MG R B r > 0.999, £k

Cu Cr Zn Se Vo V Ni

PER R R, 455 EEMERL R (RSD <4.21% ,n
H2 FEBPCHHETESE =3) , Ik R > 86% , JLH R T 95% #H A 15
Fig. 2 The contents trend of trace elements in different parts Fho UABAFTE TR UERG AT R S A T BAREYI R OT
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Ti,Sr, Cr, Se, T1, As, Zn, Ni, Li, Pb, V, Cu, Be, Sb,
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