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Measurement of 21 mineral elements in two

Lomatogonium by ICP-OES
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Abstract:[Objective] Measuring the mineral elements in two Lomatogonium species by coupled plasma
optical emission spectrometry (ICP-OES), the difference between the two species was compared to provide
scientific basis for further development of Lomatogonium resources. [Method] 21 mineral elements in two
Lomalogonium species were measured by ICP-OES using samples digested by nitric acid microwave. [Re-
sult] 21 mineral elements were detected in L. macranthum,while 18 elements in L. carinthiacum and Se,
Mo and Cd cannot be detected. Content of Ca,Mg and Fe in the two species showed higher. The difference
in the content of Co was maximum and TI was minimum. The correlation coefficient of the linear equation
was between 0. 999 0 and 1. 0000. The detection limit was less than 0. 004 0 mg/kg. The recoveries rate was
between 88% ~106% with RSD ranging from 0. 20% to 4. 31%. [Conclusion) ICP-RSD method showed

good linear relationship,low detection limit, high sensitivity and can be used to measure mineral elements in
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two Lomalogonium species. The two species differed in mineral elements.

Key words: Lomatogonium macranthum ; Lomatogonium rotatum ;mineral elements; [CP-OES
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1
1.1
1.1.1 Optima 7000DV
( Perkin Elmer ); CEM
( CEM ); VB20 (
LabTech ).
1.1.2 . . .
:21 100
mg/L( ).
1.2
2013 8
, 15
~20 m, D ’
45 °C s , 100 )

(Lomatogonium macranthum (Diels et Gilg)
Fern)
(Wulf. ) Reichb. ).

( Lomatogonium carinthiacum

1.3
1.3.1 ICP-OES
15 L./min, 0.2 L/min,
0.8 L/min, 1300 W.
1.
1 ICP
Tab.1 The working conditions of ICP
/nm /nm /nm
Li 670. 8 Co 228.6 Sb 206. 8
Be 313.1 Zn 206. 2 TL 190. 8
Ca 317.9 As 193.7 Pb 220.4
Ti 334.9 Se 196.0 Cr 205.6
\% 292.5 Sr 407. 8 Cu 324. 8
Mg 285.2 Mo 202.0 Ni 221.7
Fe 238.2 Cd 228.8 Mn 259.4
1.3.2 0.4 g,
) 2 mlL. HCI, 6 mL
HNO; .2 mL. HF, , ,
2. ) )
s ) 50 mL
2
Tab. 2 Procedure of micro-wave digestion
/W /C /min
1 1 600 120 02:00
2 1 600 160 03:00
3 1 600 180 15:00
1.3.3 100. 0
mg/L . 1% ,
0, 0. 25,0. 50, 1. 00, 1. 50, 2. 00, 2. 50
mg/mL
1.3.4

As.Be.Ca.Cd.Co,Cr.Cu.Fe,Li,Mg,Mn,Mo,Ni,

Pb.Sb.Sr.Ti, Tl,V.Zn 2.5 pg, .
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) ICP_()ES ’ 4
Tab. 4 Detection limits of the analyzed element
(mg + kg ")
2
As  0.003 0 Fe  0.0012 Sb 0.003 6
2.1 Be 0.0003 | Li 00003 | Se  0.0027
() , (x) Ca  0.0015 Mg 0. 000 3 Sr 0.000 3
Cd  0.0003 || Mn  0.000 3 Ti 0.000 3
b b N
; 21 Co 0.0003 || Mo  0.0006 TI  0.000 3
: ’ Cr  0.000 3 Ni  0.0003 \% 0.001 2
(0~2.5 mg/mL) , r Cu  0.0003 | Pb  0.0027 | Zn  0.0012
0. 999 0~ 1. 000, 2.3
1.3.4
3 21 . . 3
Tab. 3 The linear regression equations,correlation , 5 88 Y4 ~
coefficients for twenty-one elements
106 % , 12 95% ~104% ,
R
b
As  y=122902—2394.9 0.999 7
Be  y=18 980 000x—429 658.7 0.999 7
Ca y=831 200z+33 006. 9 0.999 1 Tab.5 Determination results of added standard recovery
Cd  y=500 4002+3 098.0 0.999 9
Co  y=304 900x+352. 6 0.999 9
0
Cr  y=453 2002+3 732.2 0.999 9 (mg+L  (mg+LM /g /%
Cu  y=1 394 000x—14 486. 2 0.999 9 As 0.023 0.071 2.5 96
Fe y=673 600x+9 120. 3 0.999 9 Be 0.016 0. 067 2.5 102
Li  y=98 490 0002 —3 521 781. 0 0.999 0 Ca 73.19 73.24 2.5 96
cd 0.001 0.051 2.5 102
Mg  y=1 306 000x—11 232.0 0.999 9
Co 0.001 0. 054 2.5 106
Mn  y=5 237 000x+32 022. 1 0.999 9 o 0. 163 0. 208 )5 90
Mo y=54 750x+24.9 0.999 9 Cu 0.059 0.111 2.5 104
Ni  y=179 600x+1 171.0 0.999 9 Fe 9.873 9.919 2.5 92
Pb y=25 640x+100. 6 0.999 9 Li 0. 062 0.109 2.5 94
Sb y=8 6422+205.7 0.999 5 Mg 30. 53 30. 58 2.5 94
Mn 0.342 0. 389 2.5 94
Se  y=86292x—214 0.999 7
Mo 0.001 0.048 2.5 94
Sr =90 280 000x+270 766. 2 0.999 9 N 0. 004 0. 055 ) s 102
Ti y=13 650 000x—21 511.2 0.999 9 Pb 0.041 0.086 2.5 90
Tl y=9 069x+1 079.0 0.999 0 Sh 0.014 0. 066 2.5 104
Y y=2315 400x—1 397. 6 0.999 9 Sr 0.258 0.302 2.5 88
Zn  y=51 540x+599. 3 0.999 8 Ti 0.919 0. 967 2.5 96
Tl 0.051 0. 099 2.5 96
2.2 \% 0.026 0.077 2.5 102
, 11 Zn 0. 409 0. 458 2.5 98
, 3 2.4
, 4 3
, (RSD),
0.004 0 mg/kg, , 6.
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RSD  0.20~3.96%, 1 . Ca Mg
RSD 0.24~4.31%, ICP-OES Be. Co, Cu, Li.
Mn.Sr.V 7/n ,
6 . 21 Fe Ti As.Cr.Ni,Pb Sh
b b 3 . Tl . b
18 ,Ca,Mg Cu 15
s ’ . Fe\Ti Tl
Ca>Mg>Fe>7Zn>Ti>Mn>Sr>Cr>Li 3
>Cu>Pb>V>Sb>As>Be>Mo>Ni>Co>Cd 10000
~Se>TI, Ca>Mg>  — 8000 ;;:ﬁ?i*m
a0 153
Fe>Ti>Zn>Mn>Sr>Cr>Li>Cu>TI>Pb>V < e
g
> As>>Be>>Sh>>Ni>Co. 3 a0
Ca.M F . o=
e ¢ g 2000
Cd.Se TI,
| . | N
Sb‘Nl CO. Ca Mg Fe
p TLHE
140.00 . .
Tab. 6 Determination results of elements in samples B RAEDH:AE
~ O AR
! Rsp/v ! Rsp/v ¥ 02
(mg - kg D 7 (g ke o 5
As 8.226 1. 34 2.934 1.31 g 7000
A
Be 8.095 0.20 1. 997 0. 86 P
= 350 -
Ca 3373 0. 46 9149 0. 44 =
cd 6. 424 0. 62 — -
0.00
Co 6. 800 0.24 0.164 3. 89 Ti Zn Mn S Li Cu V Be Co
Cr 21.41 0.57 20.43 0.07 TE
25
Fe 639.6 0.34 1234 0.28 ;n 20 O ke
Li 15.93 0.31 7.795 0.73 -
Mg 1755 0. 20 3817 0.44 o
Mn  45.91 0.56 42.78 0.24 @ 10
Mo 7. 401 0.50 — — S y
Ni 7.390 1. 30 0.560 2.43 ﬂ
0 . : M M A ;
Pb 11. 46 2.51 5.129 2.23 Cr Ti Ph A Sh Ni
Sh 8.813 1.22 1.697 3.98 TR
Se 1.772 1.89 — —
St 39.65 0. 44 32. 25 0.29 A (Fe ;B ¢ FeoCe
Ti 57.10 0.63 114. 8 0.11
Tl 1.313 3.96 6.371 1.06 1
v 9.025 2.30 3.226 2.13 Fig. 1 Elements content in L. macranthum
Zn 63.41 0.51 51.07 0.29 and L. carinthiacum
2.5 Co Ni ,
41.46  ,13.20 Sb.Be.As.
, . . V.Pb Li .
, 1. 2.0~5.2 Cu.Zn.Sr.Mn Cr
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1.1~1.9 .Fe, .1987:411
Ti.Mg.Ca Tl L] ; s
0.2~0.5 . , . ,2013,48(1)
91-96
[15-16] ’ [6] , . 0.
,2010,45(4) :46-50
( g o ’ ’
L. ,
> Cd.As.Pb Cu 2004,24(3) :360-362
0.3.2.0.5.0,20.0 mg/kg. [s] . . . 368 )
. Cu ) , 11 L1l
;Cd.As.Pb , ,1997,28(1):90-96
, 9] , . 0.
,2004,2(8) :17-21
3 [10]
[J1. ,2014,24(1) . 7-8
1 ; ICP-OES 1] . ) ) .
21 , ,2002(4) :236-237
0.004 0 mg/kg, 88% r12] . . .
~106% ,RSD  0.20% ~4.31% , [l ,2010,27(9) : 704~
, i 706
2) Ca.Mg Fe , [13] ’ ’ ’
Se Tl ’ Ni [Jl. ,2006,26(1) :197-200
Co Co. Tl [14] LiL,Li M H,Zhang N,et al. Chemical constituents
from Lomatogonium carinthiacum (Gentianaceae)[]J].
’ Biochemical Systematics and Ecology, 2011, 39 (4) ;
41. 46 0.2 . Cu 766.768
; Cd., As Pb [15] 7 ’ ’
’ [Jl. . 2010,
30(7):1213-1217
[16] [Jl.
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