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Determination of constant and trace elements in six herbal drugs for
relieving heat and toxic by microwave digestion with ICP — AES
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Abstract Objective: To establish a method for simultaneously determining fourteen constant and trace element
contents of Cu Fe Zn Mn Na K Ca Mg Cr Ni Pb Se As and Cd in six herbal drugs. Methods: Microwave di-
gestion procedure was applied under optimized conditions for digesting medicinal herbs. Element concentrations were
determined by ICP — AES. Results:The result indicated that the herbal drugs were abundant in constant and trace
element contents in the human body. Conclusion: Conbining the microwave digestion technology with the ICP —
AES There were a lot of merits of time — saving reduces effort small environmental pollution fast and accurate de-
termination result in determining constant and trace elements.
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Tab 1 Operational parameters of the spectroscope

Cu.Fe.Zn.

( RF power) (auxiliary gas flow rate) (Plasma gas flow rate) ( Sample gas flow rate)

W /L * min ! /L * min ! /L * min !
1300 0.2 15.0 0.8
1.2 N N S
1.3 (
) (
). ( SG Ultra clear UV
plus ) o
: Cu.Fe.Zn.Mn.Na.K.Ca.Mg.
Se 1000 pg * mL™'
Cr.Pb.Ni. As.Cd 100 pg *
mlL "' ( ) o
2%

Cu.Fe.Zn.Mn.Na.K. Ca.Mg. Se
0.00 0.5 1.00 2.00 4.00 8.00 pg °
Cr.Pb.Ni.As.Cd
0.00 0.25 0.5 1.00 2.00 4.00 pg * mL™'

mL ™!

o

1.4 0.5¢

10 mL 2 mL

24 h
180°C

25 mL 2%
2
2.1

(10 +2)
2 o
2

Tab 2 The operational parameters of the

microwave digestion

stage rower) /W hold) /min
: I

(ramp) /min  ( temperature) /°C

1 800 5 120 5
2 800 3 150 10
3 800 5 210 15
2.2 ICP -
AES
2-~3
o ICP - AES
10
3 o
1 pg*mL™'
60% ~120%
3 o
2.3
“1. 3 ”» ‘(2. 2 24

o 0.00~8.00pg * mL™'
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3 (n=6)

Tab 3 Analytical wavelengths of elements and detection limit of determination method

( element) Cu Fe Zn Mn Na K Ca Mg Cr Ni Ph Se As Cd

( wavelength) /nm 324.75 259.93 213.85 257.61 589.59 766.49 317.93 279.07 267.71 231.60 220.35 196.02 193.69 226.50

( detection
limit) . 0.0162 0.0186 0.0054 0.0042 0.2070 0.1983 0.0300 0.0900 0.0213 0.0450 0.0430 0.0250 0.0590 0.0102
imit) /pg * mL~

“1.4”
R 0.9996 ~1.0000 o 4 o
-1
I pg* mL RSD 0.48% ~4.82% RSD
10 5% 97.58%
1.023 0.25% ~103.97% o
0 4
2.4 o
3
4 (n=6)
Tab Accurary and recovery of determination method
RSD
( element) ( basevalue ) /pg * mL~! (%) ( quantity added) /pg * mL~! ( quantity found) /g * mL~! ( recovery ) /%
Cu 0.09 4.50 0.5 0.58 98.17
Fe 7.97 0.92 5 12.75 98.34
7n 0.25 0.12 0.5 0.79 101. 51
Mn 3.25 0.59 5 8 24 99. 86
Na 3.36 4.48 5 8.69 103.97
K 482.80 4.33 50 519.91 97.58
Ca 144. 21 1.34 50 190. 95 98.32
Mg 54.57 4.08 50 105. 40 100. 79
Cr 0.15 2.43 0.5 0. 64 98.27
Ni 0.16 0.85 0.5 0.70 99. 86
Pb 0. 05 4.23 0.5 0. 56 101. 54
Se Not detected Not detected 0.5 0.49 99.72
As Not detected Not detected 0.5 0.51 101.78
Cd Not detected Not detected 0.5 0.49 98. 86
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Tab 5 Contents of constant and trace in different herbal drugs for relieving heat and toxic
( element) ( taraxacum) ( isatidis indigotica) ( houttuynia cordata thunb) ( pulsatilla) ( herba hedyotidis diffusae) ( isatis indigotica fort)

Cu 30. 49 12.73 4.54 9.49 11. 09 1.20

Fe 5970. 59 2425.48 384.87 837.31 631. 56 246. 10

Zn 33.23 23.98 12.01 12.47 27. 66 12.34

Mn 129. 44 98. 30 156. 67 79.45 156. 65 11.29

Na 378.89 1397.55 162. 08 641.52 414. 62 237.30

K 22079. 28 18002. 37 23296. 66 4199. 46 13690. 36 5617.75

Ca 18378.70 17795. 10 6958. 11 11801. 83 8339.93 3824.97

Mg 5896. 08 7594.74 2633.17 3681. 67 2604. 93 944. 62

Cr 35.56 20.72 7.23 13. 46 7.67 4.74

Ni 32.13 32.71 7.86 53.36 835.97 611.75

Pb 5.79 8.54 2.55 2.12 Not detected 1.58

Se Not detected Not detected Not detected Not detected Not detected Not detected

As Not detected Not detected Not detected Not detected Not detected Not detected

Cd Not detected Not detected Not detected Not detected Not detected Not detected

Cu. Fe.Zn.Mn. Na. K, Ca.Mg. Cr. Ni.
Pb.Se.As.Cd 14
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