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Determination of metalsin Acori Tatarinowii Rhizoma by inductively coupled
plasma atomic emission spectrometry-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of elements in Chinese traditional
medicine Acori Tatarinowii Rhizoma by inductively coupled plasma atomic emission spectrometry-mass
spectrometry (ICP-AES/MS). Methods Based on microwave digestion as pre-treatment, the samples were
detected by inductively coupled plasma atomic emission spectrometry-mass spectrometer, adjusted system shift
and matrix depression by internal standard element and quantified by external standard method. The validation
of method was proved with data of standard material, spiked recoveries and precisions. The method was further
used to analyze the elements of Acori Tatarinowii Rhizoma. Results Totally 32 metals in Acori Tatarinowii

Rhizoma were detected by ICP-AES/MS. The correlation coefficients of regression equations were more than
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0.995. The recoveries were between 80% and 110%, and relative standard deviations were less than 10%.

Conclusion The method is fast, stable, and has a low detection limit and good recovery, which can be used

for the analysis of metals in Chinese traditional medicine Acori Tatarinowii Rhizoma.

KEY WORDS: traditional Chinese medicine; Acori Tatarinowii Rhizoma; metals; inductively coupled plasma

atomic emission spectrometry-mass spectrometry
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Tablel Observed contentsand certified contents of standard material Astragalus mongholicus (GBW 10028)
(mg/kg) + (mg/kg) (mg/kg) + (mg/kg)
Na 1.29x10° (1.46£0.19)x10° Ca 4.53x10° (4.56+0.18)x10°
Mg 2.32x10° (2.28+0.10)x10° Fe 1.07x10° (1.13£0.07)x10°
Al 1.7x10° (1.8+0.3)x10° Li 1.24 1.25+0.12
P 2.19x10° (2.25+0.12)x10° cd 4.1x107 (4.2+1.0)x10?
K 6.9x10° (7.0£0.4)x10° La 1.06 1.07£0.09
Ba 19.6 20.5+2.5 Mn 32 33+1
Co 0.43 0.44+0.03 Ce 2.11 2.03+0.23
Ni 2.16 2.26%0.15 Pr 0.225 0.231+0.028
Cu 8.3 8.5+0.7 Nd 0.89 0.90+0.11
Zn 22.7 22.3+1.0 Sm 0.163 0.172+0.013
As 0.54 0.57+0.05 Eu 3.0x107 (3.2+0.6)x107
Se 7.9x10-2 (7.1£2.4)x10-2 Yb 4.6x10° (6.2+1.9)x10°
Rb 10.4 10.5+0.5 Pb 1.43 1.44+0.10
Sr 49 5143 Dy 0.121 0.122+0.013
Mo 6.1 5.740.6 Ho 2.4x10% (2.3+0.4)x107
Gd 0.149 0.160£0.018 Er 5.8x107 (6.0£1.2)x107
Tb 2.1x107 (2.2+0.2)x107 Tm 7.7x10° (8.8+1.8)x107
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Table2 Recoveries, precision and detection limit
(%)
5000 mg/kg 100 mg/kg 10 mg/kg 0.2 mg/kg , %) (mgrkg)

Li 109 / / / Y=1752.0X+35.6 0.997 6.34 0.02
Na 102 / / / Y=7217.6X+119.2 0.999 1.19 10
Mg 103 / / / Y=327.0X+87.3 0.995 4.18 1
Al 102 / / / Y=923.3X-29.1 0.996 4.86 20
P 99 / / / Y=320.9X+24.2 0.996 5.03 25
K 92 / / / Y=1484.3X+89.9 0.997 3.11 25
Ca 95 / / / Y=2244.7X+121.3 0.999 2.17 5
Mn / 107 / / Y=3933.6X+17.6 0.998 2.94 5
Fe 98 / / / Y=612.7X-0.2 0.995 3.22 2
Co / / 112 / Y=3379.0X+61.5 0.996 5.67 0.01
Ni / / 103 / Y=718.2X+12.1 0.995 3.54 0.05
Cu / / 102 / Y=1400.0X+75.2 0.999 4.97 0.05
Zn / / 103 / Y=543.3X+102.4 0.995 1.74 0.1
As / / 87 / Y=240.1X +18.2 0.998 3.62 0.05
Se / / / 83 Y=199.2X+40.3 0.998 7.99 0.070
Rb / / 93 / Y=3462.0X+61.7 0.999 4.36 0.007
Sr / / 95 / Y=4267.0X+113.5 0.999 3.28 0.02
Mo / / 101 / Y=458.0X+9.0 0.995 1.97 0.02
Ag / / 95 / Y=185.9X-20.8 0.997 4.28 0.03
Cd / / / 89 Y=950.6X+13.6 0.998 2.17 0.009
Sn / / 87 / Y=242.6X+23.6 0.996 6.21 0.10
Ba / 102 / / Y=54036.9X-620.1 0.996 5.87 1
La / / 104 / Y=6510.0X+562.8 0.999 6.42 0.007
Ce / / 109 / Y=2217.0X+154.0 0.995 4.93 0.02




128 7
k2
(%)
5000 mg/kg 100 mg/kg 10 mghkg 0.2 mg/kg ( , %)  (mg/kg)
Pr / / / 84 Y=7649.0X+366.7 0.999 6.74 0.007
Nd / / 103 / Y=1373.0X+40.7 0.999 5.26 0.008
Sm / / 107 / Y=1254.1%+110.3 0.998 3.47 0.009
Eu / / / 102 Y=3254.2X+114.3 0.999 5.32 0.006
Gd / / / 89 Y=1274.0X+100.0 0.999 1.86 0.006
Tb / / / 111 Y=6231.7X+113.0 0.999 6.03 0.007
Dy / / / 96 Y=1624.0X+130.1 0.999 277 0.007
Ho / / / 95 Y=5613.0X+113.7 0.999 6.63 0.006
Er / / / 99 Y=1851.3X+121.7 0.999 5.21 0.007
Tm / / 102 / Y=5524.8X+199.4 0.999 6.36 0.0060
Yb / / 106 / Y=5934.1X+113.2 0.999 4.11 0.006
Lu / / 103 / Y=375731.7X+4412.0 0.999 9.04 0.01
Au / / 105 / Y=598.5X+19.0 0.998 5.67 0.005
Tl / / 102 / Y=1147.1X+60.9 0.997 6.03 0.02
Pb / / 96 / Y=1771.5X+344.0 0.999 5.24 0.05
Bi / / 92 / Y=2047.6 X +399.0 0.995 3.73 0.01
*k3 AEHEHMIEESINER
Table3 Analysisresultsof Acori Tatarinowii Rhizoma
(mg/kg) (%) (mg/kg) (%)

Na 6.69x10 86.2 Sr 62.1 38.7

Mg 1.72x10° 38.3 Mo 1.80 255

Al 2.60x10° 573 Cd 0.182 44.0

2.43x10° 43.0 Ba 62.4 333

K 1.61x10* 268.9 La 1.34 26.9

Ca 1.24x10* 48.2 Ce 2.60 37.0

Li 1.27 62.5 Pr 0.363 30.0

Mn 2.87x10° 44.8 Nd 1.06 39.2

Fe 5.51x10° 142.8 Sm 0.425 113.7

Co 1.62 32.6 Eu 5.47x107 373

Ni 2.61 50.2 Gd 0.219 47.1

Cu 8.86 27.1 Tb 6.34x107 144.5

Zn 32.9 10.5 Dy 0.122 42.1

As 3.31 53.3 Ho 4.19x107 244.7

Se 0.334 48.5 Er 6.21x107 49.8

Rb 9.75 39.5 Pb 227 43.1
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