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Determination of 21 mineral elements in Rhodiola quadrifida by ICP-OES
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Abstract:21 mineral elements of Rhodiola quadrifida from three populations in Qinghai province were determined by ICP-
OES, including Be, Ca, Cd, Co, Cr, Cuj Fe, Li, Mg, Mn; Mo, Ni, Pb, Sb, Se, Sr, Ti, TI, V and Zn. The determined results
showed that 18 mineral elements were detected in R. quadrifida from three populations, excepting Cd,Se and TI. Among the
detected 18 elements, 16 other mineral elements were detected in all three populations except Mo and Cu, and the average
contents of 16 mineral elements were listed as follows:Ca >Mg>Fe >Ti>Sr>Mn>Cr>7n>Li>V >Pb>Be >Sb > As >

Ni > Co. Among which , Ca-content was the highest,while Co content was the lowest. The content of different mineral element

of R. quadrifida in three populations showed difference,of which Mn,Ti,Fe,V with larger variation coefficients.
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Table 1  Detection wavelength of tested elements
JLHE ek JLE ek JLHE Pk
Element Wavelength ( nm) Element Wavelength ( nm) Element Wavelength (nm)
Li 670.784 Co 228.616 Sh 206. 836
Ca 317.933 As 193. 696 Pb 220.353
Ti 334:940 Se 196. 026 Cr 205.560
Be 313.107 Zn 206.200 TL 190. 801
v 292. 464 Sr 407.771 Cu 324.752
Mg 285.213 Mo 202.031 Ni 221.648
Fe 238204 Cd 228.802 Mn 259.372

2.2 X mAEHEE

TERAFR I 0. 400 0 g FF it T H0 I i v ARk
JMA2 mL HCL,6 mL HNO, 12 mL HF ¥, %14
i HE 22 I T IR T A b, G AR o A T A

SR FH = BB A O A i 247 98 209 A L T I 2% F
ULAE 2 o B I 58 U, e T Sk R T PR 2
PEATINFABRIR , FFIRER S, e oA dh 22 50 mL
SER, BRI A R

R2 BURHBEH

Table 2 The condition of microwave digestion

IR BIES izt S ]
Procedure Power (W) Temperature ( °C ) Time(s)

1 1 600 120 2:00

2 1 600 160 3:00

3 1 600 180 15: 00
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2.3 FHERKHR 0.000 3 ~0.003 6 pg/mL Z[i],RSD {H7E 0. 1% ~
PIEZEINGE 11 RS FEARER 2210 3 5 EH  1.2% Z 8], fF G s ik .
SROT IR YRR I 5 R UL ER 3 PR, Kl BRTE
®3 TEHRHR

Table 3 Detection limits of the analyzed element

T [ MR SEH iR SEH MR
Element imit of detection Element Limit of detection Element Limit-of detection
(pg/mL,SD % 3) (pg/mL,SD #3) (que/mLySD # 3)
As 0.003 0 Fe 0.001 2 Sh 0.003'6
Be 0.000 3 Li 0.003 6 Se 0.002°7
Ca 0.001 5 Mg 0.000 3 Sr 0.001 2
Cd 0.000 9 Mn 0.003 0 Ti 0.000 6
Co 0.000 3 Mo 0.000 6 T1 0.002 4
Cr 0.000 6 Ni 0.000 9 v 0.001 2
Cu 0.001 5 Pb 0.002 7 Zn 0.001 2
2.4 HKMEXRER B 2R A BEAT RGN A A4 IOC 3R W BEAHL (x, pg/mL)

K% BECRINE G R A &R WCT 100 mL & SR AR R IR SORE X 58 B2 AF A A A (y ) 2R AT 4R 1
i, T 1% R A R E 25, 16 0. 00,5.00,10.00,  [mlH, ZERILEK 4,4 I05K A r=0.999 0,7£ 0. 00 ~
20.00 pg/mL MFRAEARAS o IR 2. 175 20,00 pg/mbs PR SC RS

F4 21 MTREEEEARIEL R

Table 4 The linear regression equations of correlation coefficients for twenty-one elements

s S LM i M FRE x
Element Linear equation Correlation coefficient

As y =12 210x-155.5 0.999 9
Be y =19680 000x-433 966.2 0.999 8
Ca y. =827 300x +44 444.2 0.999 0
Cd y =499 800x +3 058.4 0.999 9
Co y =305 000x-317.3 0.999 9
Cr y =453 000x +3 197 0.999 9
Cu y =1 406 000x-11 909.7 0.999 9
Fe y =672 400x +7 769.3 0.999 9
Li y =91 310 000x-2 801 726.0 0.999 7
Mg y =1 309 000x-14 987.0 0.999 9
Mn y =5 240 000x +23 892.8 0.999 9
Mo y =55 010x-117.6 0.999 9
Ni y =179 800x +907. 6 0.999 9
Pb y =25 660x-16. 8 0.999 9
Sh y =8 714x-65.9 0.999 5
Se y =8 439x-105. 6 0.999 7
Sr y =90 060 000x + 105 829.7 0.999 9
Ti y =3 830 000x-25 638.1 0.999 9
TI y=5618x+1033.2 0.999 0
\Y y =317 600x-793.2 0.999 9
Zn y=74320x +187.5 0.999 9
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Table 5 Recovery results of the analyzed elements

R it R L

SR

Jinfr i

Eljf rfm Sample concentration Total concentration Added amount Rjiig\e[i]/q%f)
(n=3,pg/mL) (n=3,pg/mL) (ng) :
Mn 0.469 0.514 2.5 90%
As 0.012 0.057 2.5 90%
Be 0.021 0.067 275 92%
Sr 0.407 0.453 2.5 92%
Ti 1.696 1.743 2.5 94 %
Cr 0.175 0.222 2.5 94 %
Li 0.056 0-103 2.5 94%
Fe 15.16 15.208 2.5 96%
Mg 5.824 5.872 2.5 96 %
Se 0 0.049 2.5 98%
Pb 0.042 0.091 2.5 98 %
Sh 0.020 0.069 2.5 98 %
Mo 0 0.049 2.5 98%
Ca 72.5 72.549 2.5 98%
Cu 0..007 0.056 2.5 98 %
Zn 0.131 0.18 2.5 98%
Ni 0.016 0.065 2.5 98%
TI 0 0.051 2.5 102%
Vv 0.048 0.099 2.5 102%
Cd 0 0.051 2.5 102%
Co 0.005 0.056 2.5 102%

2.7 #mElE

B2 27 T e A S AR R R 2. 1 TR Y
Fx6 BERENBMNER(n=3,pysg)
Table 6  Tested results of the analyzed elements (n=3,ug/g)

W T AT E , AR IR AR eI 2T R A& TR
(5 f, E S R UN 3% 6.

. T ¥ p . )
Tk W iz el SETE LY
Element Yu-Shu Ma-Duo Huang-Zhong Average content  Coefficient of variation (CV)
o (n=3,p/g) (n=3.,pe/s) (n=3,n/g) e —
As 1.964 2.556 1.444 1.988 0.28
Be 2.696 2.606 2.663 2.655 0.02
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2:5% 6 ( Continued Tab. 6)

S = z i ot ERRH
Element Yu-Shu Ma-Duo Huang-Zhong Average content  Coefficient of variation (CV)
(n=3,ng/g) (n=3,pg/g) (n=3,ng/g)
Ca 9932 6059 9063 8351 0.24
cd _= - - _ _
Co 0.380 0.241 0.637 0.419 0.48
Cr 15.91 14.58 21.84 17.44 0.10
Cu - - 0.926 0.926 -
Fe 689.9 567. 1 1896 1051 0.70
Li 5.398 4.935 7.056 5.796 0.19
Mg 1340 1276 728.0 1115 0.30
Mn 20.48 16.36 58.57 31.80 0.73
Mo 0.936 0.220 - 0.578 0.88
Ni 2.453 1.453 2.024 ¥.977 0.25
Pb 4.130 2.772 5.218 4J040 0.30
Sh 1.864 2.310 2.098 2.091 0.11
Se - - / - -
Sr 35.25 67.04 50.82 51.04 0.31
Ti 77.79 60.86 212.1 116.9 0.71
I - - - - -
v 2.981 2.532 5.954 4.243 0.57
Zn 13.33 12.45 16.34 14.04 0.15
=T FoR Rk,
Note:“ =7 indicates not detected.
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Fig. 1. The contents of major elements in three populations
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Fig.2  The contents of trace mineral elements in three populations
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