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Determination of 21 Mineral Elements-in Halenia corniculata
and Halenia elliptica by ICP-OES
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Abstract : Twenty-one mineral elements of Halenia corniculata and H. elliptica were tested by ICP-OES in this study. H.
corniculata and H. ellipticaare the only existing species of genus Halenia ( family: Gentianaceae) distributed in China.
According to dates, the correlation coefficients are all-greater than 0. 9990, which showed a good linearity. The recovery
rates were in the range of 86%-106% ‘and the RSD were all below 4. 35% ,which indicated good accuracy and preci-
sion. The results showed that both.of them contained rich mineral elements, especially Ca, Mg, Fe. The content of Ca,Mg
in H. elliptica were highérthan'that in H. corniculata ,especially Ca,which was 1.6 times as much as in H. corniculata.
The 8 elements,namely Be;Cd,Co,Li,Mo,Pb,Sh,Tl,were almost equal in both plants. In addition, contents of rest ele-
ments in H. corniculata were higher than that of H. elliptica. Combined with corresponding background values of soil ele-
ments, it‘was’ concluded that the contents of elements were related to growing environment of plants. By comparing differences
in elemental contents between H. corniculata and H. elliptica,it can provide some basis for further study and usage.
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Table 1" Microwave digestion conditions
IR IR L I} [h]
Procedure Power (W) Temperature (C ) Time (s)
1 1600 120 02:00
2 1600 160 03:00
3 1600 180 15:00
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Table 2 Measured wavelengths of tested elements
JLHR W P JLHR W P JLHR W P
Element Wavelength (nm) Element Wavelength (nm) Element Wavelength (nm)
Li 670.784 Co 228.616 Sh 206. 836
Be 313.107 Zn 206. 200 TL 190. 801
Ca 317.933 As 193. 696 Pb 220.353
Ti 334.940 Se 196. 026 Cr 205.560
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%4 2 ( Continued Tab.2)
TR W 5E TR I JLE I 5E I K
Element Wavelength (nm) Element Wavelength (nm) Element Wavelength (nm)
Vv 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

1.4.3 AR v 29 22
G901 100 mL 25 Jff r RS 28 W IR 45 s E i
W 0.,0.25.0.50,1.00,2.00,3. 00 mL, 4k )5 I
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1% HNO; E A ZEIRE, 75 0 MRS A 25122 11
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Table 3 The standard curve and correlation coefficient of different elements

JLHR i £ (PS8 JLER Frife il 2k A FEL
Element Standard curve Correlation coefficient Element Standard curve Correlation coefficient
As y =11440x-1318. 1 0.9990 Mo y =56380x+75.3 0.9999
Be y =20360000x-363941.9 0.9998 Ni y =186300x +1091.5 0.9999
Ca y =856500x +43687. 1 0.9990 Ph y =26760x-23.9 0.9999
Cd y =515300x +2520.9 0.9999 Sh y =9084x-38.9 0.9999
Co y =312000x +1330.6 0.9999 Se y =9669x-1955. 4 0.9990
Cr y =473100x +381.6 0.9999 Sr y =94270000x-12991.9 1.0000
Cu y =1420000x-4647. 4 0.9999 Ti y =3788000x-45239.3 0.9999
Fe y =699400x +6510.2 0:9999 Tl y =11950x-1924.5 0.9990
Li y =94320000x-2524109 0. 9990 AY y =325000x-749. 4 0.9999
Mg y =1354000x-15272. 8 0.9999 Zn y =78290x +284.3 0.9999
Mn y =5402000x + 12446.5 0.9999
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Table 4 The detection limits of elements

TERIFRIE IR 22 1 3 A5k B 8 0 0 i ARGt R 45
Rk 4, MR 4 ATAL & TR K R T
0.0036 mg/L, & #rEisk, Hr,Sb,As . Pb, Se
(ARG H BRASE ST, Be \Co Mg Mo FAG: HE BRI, 156 RH AL
SE HPERXT Be \Co Mg Mo 3 PUFH TR R L

2.2 FENBEENERERRE
Jm AR K R B

2.2.1

R TSI A B MRS EE , AR A [ o

il — o
Einffm SD Limit%fq:lgiction Efffm SD LimitTﬁle(-iEtEection
(mg/L,Sd %3) (mg/L,Sd %3)
As 0.0010 0.0030 Mo 0.0002 0.0006
Be 0.0001 0.0003 Ni - -
Ca 0. 0005 0.0015 Pb 0.0009 0.0027
cd - - sh 0.0012 0.0036
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2:5% 4 ( Continued Tab. 4)

5 — 4
Effffm SD Limil*%fﬂflgiction Eiﬁm SD Limiﬁfﬁdgicuon
(mg/L,Sd %3) (mg/L,Sd #3)

Co 0.0001 0.0003 Se 0.0009 0.0027

Cr - - Sr - -

Cu - - Ti - -

Fe 0.0004 0.0012 0 - -

Li - - v 0.0004 00012

Mg 0.0001 0.0003 Zn 0.0004 0.0012

Mn - -
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Table 5 The recovery rate of elements in H. elliptica

T Ibmit IR i i PR
Element aae Recovery (% ) Element © Recovery (% )
amount (pg) amount (ug)
As 2.5 96 Mo 2.5 94
Be 2.5 106 Ni 2.5 90
Ca 2.5 100 Pb 2.5 96
Cd 2.5 102 Sh 2.5 92
Co 2.5 104 Se 0.0 88
Cr 0.0 90 Sr 2.5 94
Cu 2.5 88 Ti 2.5 98
Fe 2.5 100 Tl 2.5 96
Li 275 94 \'% 2.5 86
Mg 2:5 100 Zn 2.5 94
Mn 2.5 98
2.2.2 HEEARE ZX1 RSD 7£ 0.05% ~4.35% 2 |f] , 1[5 - fE 4 44t

XA — Iy B AT 3R B E I UM, IR B9 RSD ££0.10% ~3.70% (8] K5 BEES
AR MEDR 22 (RSD), Z5 R L3R 6, fE 4 T 4% o0

®6 BEERRBRNESLR

Table 6 Results of precision test

T 4 RSD% 6 [ - #6458 RSD% iz 14 RSD% 157 M- £ 48 RSD%
- RSD of RSD of e RSD of RSD of

enfent H. corniculata H. elliptica emett H. corniculata H. elliptica

As 0.49 1.69 Mo 1.06 0.15

Be 0.21 0.66 Ni 0.33 0.24

Ca 0.05 0.49 Pb 1.69 0.70

Cd 0.64 0.30 Sh 4.35 1.35

Co 0.25 0.88 Se 2.17 2.06

Cr 0.21 0.10 Sr 0.17 0.25
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2:5% 6 ( Continued Tab. 6)

% 5 RSD% MR £ 5% RSD% i 1E4k RSD% T [ - #E 48 RSD%
e RSD of RSD of e RSD of RSD of

emen H. corniculata H. elliptica ement H. corniculata H. elliptica

Cu 0.32 0.20 Ti 0.25 0.36

Fe 0.51 0.59 Tl 1.23 3.70

Li 0.76 0.75 \ 1.30 0.80

Mg 0.30 0.41 Zn 0.17 0.19

Mn 0.74 0.42

A3 REFER IR IS0 e >k A B R R SARSSEA AR, Aut 581 FH ] ICP-OES ¥
WALANRY Ca,Cu Fe Mn Mg . Zn &, £ooR ML HUS TR BRI E 45
HIE96.0% ~99.4% Z[A] ,RSD 7£3.3% ~5.4% > 2.3 SENELER
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Table 7 The measured results of sample elements (n=3)

e A2 1 WA
. I A 2 R a2 / B 4 B A 2
Concentration Concentration Concentration of Concentration
Element . . . Element . .
of elements in of elements in elements in of elements in
H. corniculata (mg/kg)  H. elliptica( mg/kg) H. corniculata (mg/kg)  H. elliptica( mg/kg)
As 15.190 13. 640 Mo 7.719 7.010
Be 7.341 7862 Ni 10.590 8.962
Ca 6634. 000 10600. 000 Pb 10. 260 10. 160
Cd 6.170 6.233 Sh 8.166 8.637
Co 6.468 6.154 Se 29.310 31.340
Cr 69800 61.680 Sr 52.720 44.940
Cu 18610 16.420 Ti 215.100 155.700
Fe 2233. 000 1725.000 TI 17.780 17.600
Li 18. 690 18.960 v 12. 840 10.790
Mg 2163. 000 2384.000 Zn 61.230 47.210
Mn 80.120 61.710
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Fig. 1 Comparison of contents of elements in H. corniculata and H. elliptica
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