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Determination of Trace Elements in Lepisorus ussuriensis
Essential to Human by ICP-MS
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ZHOU Bai-song, YANG Na, LI Ping-ya®
(School of Pharmaceutical Sciences, Jilin University, Changchun 130021, China)

[ Abstract | Objective; To establish a highly sensitive and highly accurate method for simultaneous and
fast multi-elements analysis, determinate the contents of 10 kinds of trace elements in Lepisorus ussuriensis which
are essential to human by using this method, fill the blank of studying on the trace elements of this plant, and
provide scientific basis for its quality control and further research. Method: Three batches of L. ussuriensis
produced in Jilin Province were used as samples. The contents of trace elements were determined by inductively
coupled plasma mass spectrometry ( ICP-MS) after the samples were diluted with wet digestion in HNO,-H,O0,
system; then with In, Rh as the internal standard, the contents of elements were calculated with standard curve
method. Result; For all of the analyzed elements, the standard curve correlation coefficients were all over
99.98% . RSDs were less than 3. 8% and the recovery rates were between 94. 8% -105. 6% . The detection limit
was 9 x 10 *pg-g ~'for Co element, and were more than 1 x 10 > pg-g ~'for other 9 elements. The linear range was

0.05-150 pgg-gfl for all the 10 trace elements, and the contents of elements Mn, Zn, Cr, Ni, Cu, V, Mo, Se,
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Co, Sn were 213.7, 48.63, 13.89, 6.543, 6.502, 2.571, 1.231, 0.581 9, 0.598 2, and 0.295 7 pg-g”'
respectively. Conclusion; The established rapid determination method has high sensitivity, wide linear range and
good accuracy. L. ussuriensis has rich contents of Mn, Zn, Cr, Ni, Cu, V and other trace elements essential to
human, and they may play direct or indirect effects on the efficacy of this plant when they participate in vivo

process. This paper could provide some references for further research on elemental speciation, quality standard

establishment and activity screening of L. ussuriensis.
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Table 1

Standard curve equations, correlation coefficients,

detection limits and linearity rangesof 10 kinds of trace elements

JLE i il 25 ro KR/ pgg!
Cu Y=6.459 x1073X +5.029 x10 > 0.999 9 0. 003
Zn Y=1.099 x10 *X +8.723 x10~* 1.000 0 0. 003
Co Y=1.326x10"2X+1.057 x10~* 1.000 0O 0.000 9
Mn V=1.386x10"2X+1.273x107% 0.999 8 0.002
Cr Y=1.287x10"°X+6.481 x10"* 1.000 0 0. 020
Se Y=8.794x10°X+1.013x10"* 1.000 0 0.025
Ni ¥V=2.885x10"X+3.675x10~* 1.000 0 0. 005
Mo Y=2.610x10°X-8.512x10"* 0.999 8 0. 003
Vo ¥=1.259x10"2X+7.892 x10"* 0.999 8 0. 002
Sn ¥=3.677x10 73X -1.376 x10~* 0.999 8 0. 005
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Table 2 Recovery rates of 10 kinds of trace elements

% FEfPE A KSR s Mk Es RSD

/g /g /g /% /%

Cu 6.5 4 10.61 102.8 1.9
6 12.90 106.6
8 14.72 102.8

Zn 48.6 20 68. 64 100.2 1.0
40 89.12 101.3
60 107.88 98.8

Co 0.6 0.4 0.98 94.9 0.7
0.6 1.18 96.3
0.8 1.37 96.6

Mn 213.7 100 308.7 95.0 0.2
200 402.7 94.5
300 498.4 94.9

Cr 13.9 5 18.86 99.1 0.3
10 23.75 98.5
15 28.68 98.5

Se 0.6 0.4 1.01 101.9 0.6
0.6 1.21 102.0
0.8 1.40 100. 6

Ni 6.5 4 10.72 105. 4 0.3
6 12.86 106.0
8 14.93 105.4

Mo 1.2 0.8 2.02 102.2 0.1
1.2 2.43 102.4
1.6 2.84 102.3

\ 2.5 1.5 4.00 99.8 0.4
2.5 5.00 99.9
3.5 5.97 99.1

Sn 0.3 0.2 0.51 104.0 0.2
0.3 0.61 104.4
0.4 0.72 104.2
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W 55 A T 2R I X A A 4% Bl A i T B A 3 R T e
IAEH o
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HpE — Bifi A S 1 T B B BRI A T R 1T Y 5
BRMIIEE, B Cr 25| AWt & 55 M B 40 i i
TR AR AT B T 15 25 32 PR U/ T 5 ) R A PR . Ni
S Z RN RO IR, 2 5 2R R N 4L AR, REAR i
ST 40 e T, 003t LA, X 4 R A M A B T g
FEAEH . Cu 2 5R4ERPLK S D) 68 5 30
LR T BE . MUK B Cu B, 40 M t8 2 48 fk il 05
PEFEAR , P A AL P T, S . VATl
I P10 ) T T TR T R A, R S A S VR [
FEK, WA B G B 5 B AREVE T . Mo BAT fif 4
ML AR SELT A0 R T 5 0 1 R 2 4 £
AR B Mo 25| S il R 16 140 J g 0 M PR,
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Table 3 Contents of 10 kinds of trace elements in Lepisorus ussuriensis ng g”
EiiR= Cu Zn Co Mn Cr Se Ni Mo v Sn
20150501 6.501 48.64 0.598 2 213.6 13.87 0.5817 6.544 1.232 2.573 0.295 7
20150510 6.501 48.62 0.598 3 213.7 13.91 0.5819 6.542 1.231 2.572 0.29538
20150520 6.504 48.63 0.598 1 213.8 13.89 0.582 1 6.543 1.230 2.571 0.2956
S 6.502 48.63 0.598 2 213.7 13.89 0.5819 6.543 1.231 2.571 0.2957
N g e A o [34-35] N e N
U SR TH R BRI g A0V o HWREMA LR,

AP LR Z E) W fE R AR B AE A, 40 G AN
Zn A7 B F W FEYE N s Mn GEJEE Cu AFIHT, Cu fiE
I Fe f) 0 W A A 5 Cu, Mn, Co A7 A2 1M B 7] £
X BB i 0 K A AT RE XS 5 I8 BRI P

.
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ISP Hg 48.63 pg - g ', Cr JT R AP MK

13.89 pg-g ™' Ni G FE R HH 6.543 png-g™',

Cu SR B 5380 6.502 ng-g ™',V LR Rt 434
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g ', Se TR HAIHCH 0.581 9 pg-g ™', Co LR

HAECH 0.598 2 ng-g ', Sn JC R A HCH
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