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Determination of 17 elements in traditional Chinese medicine Poria by ICP-MS

LI Jia

Huai'an food and drug inspection institute, Huai'an 223005, China

Abstract: Objective The Chinese herbal medicine Poria as the research object, the determination of arsenic in Poria ICP-MS
method (As), beryllium (Be), cadmium (Cd), cobalt (Co), copper (Cu), manganese (Mn), molybdenum (Mo), nickel (Ni), lead (Pb),
antimony (Sb), selenium (Se), titanium (Ti), thallium (TI) and vanadium (V), chromium (Cr), zinc (Zn), mercury (Hg) content of 17
kinds of metal elements, and the content of metal elements in different places of the 11 batch of Poria was evaluated. It provides a
scientific basis for quality control and clinical safety in the production of Chinese medicinal materials. Methods An Inductivety
Coupled Plasma—Mass Spectrometry method with Microwave-Assisted Digestion was developed with Se, Y, In, In-1 and Bi as
internal standard. Results For the determination of each element, the correlation coefficients were better than 0.998 0—0.999 9, the
recovery values ranged from 88.0% to 107.3%, and the RSD values ranged from 0.1% to 11.0%.Conclusion The method is simple,
rapid and accurate, and can be used for the determination of 17 elements in Chinese medicinal materials.
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7 (100 pg/mL)5 mL, & T 50 mL &+, H 2% i
MR G AT R BE R ZI B, 8250, FIRS EL 10 mL,
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BA5-5 B 29 1 000 ng/mL A vHE if 469

7R o 14 s £ Y (0 TE 1) < A LR G 3R AR TR VA R (1
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10.20.40.50 ng/mL; Cr: 5. 10.20.40.50 ng/mL;
Mn:5.10.20.40.50 ng/mL;Co:5.10.20.40.50 ng/
mL;Ni:5.10.20.40.50 ng/mL;Cu:5.10.20.40.50
ng/mL:Zn:5.10.20.40.50 ng/mL;As:5.10.20.40.
50 ng/mL;Se:5.10.20.40.50 ng/mL;Mo:5.10.20.
40.50 ng/mL;Sb:5.10.20.40.50 ng/mL;Cd:5.10.
20.40.50 ng/mL;T1:5.10.20.40.50 ng/mL;Pb: 5.
10204050 ng/mL) . 73 k& BUR bR it %0, FH 2%
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HUARZ 152544 0.5 g, #% 2.3 T N5 VL 81k,
AT 54y, 7 5 Be Ti. V. CrMn. Co. Ni. Cu.
Zn.As.Se.Mo- Sb.Cd.Tl.Pb.Hg *F- ¥ i & 7 % 7>
W~ 2.6.2845.4.156.7.452.8.9353.0.103.7.738.9.

3817.4.7596.2. 52.1.23.9., 146.5. 14.1, 52.2. 19.4,
406.2.24.0 ng/g, RSD 1 73 7l N 4.6%+ 0.8% 1.6%
1.1%- 1.0%- 9.2%- 0.6%- 0.7%- 0.9%- 5.9%- 3.6%-
1.4%.2.0%+3.3%-2.8%+1.6%-1.8%, 5 R EZHEE
PERIF
2.6 HBEERE

I % (Be 40 ng/mL, Ti 40 ng/mL, V 40 ng/mL,
Cr 40 ng/mL,Mn 40 ng/mL, Co 40 ng/mL, Ni 40 ng/
mL, Cu 40 ng/mL,Zn 40 ng/mL, As 40 ng/mL, Se 40
ng/mL, Mo 40 ng/mL, Sb 40 ng/mL,Cd 40 ng/mL, Tl
40 ng/mL, Pb 40 ng/mL) VR bR A W, 75 15 28 I
A 2S AR T BB E 5k, 1 &M E T R
i) RSD 1 43 5l N 0.1%- 0.1%~ 0.1%- 0.1%- 0.1%-
0.1%- 0.1%-+ 0.3%- 0.1%- 0.3%- 0.1%- 0.1%- 0.1%-
0.1%+0.1%-0.1%.
2.7 REMRE

B EIR IR 175 2564 1 [R] — f3 ikl it V890, 7
BILE 03123512 d [EVEREAT I /8 43 #2522 itk
Wkt 4% Be . Ti.V.Cr.Mn.Co.Ni.Cu,
Zn.As.Se.Mo.Sb.Cd.TI.Pb.Hg V- ¥ i & 7> % N
2.6 2846.6. 156.8. 453.0. 9357.0. 101.8. 743.3.
3819.0. 7559.4. 54.1.24.1. 145.8. 14.1. 51.6. 19.1,
404.1.23.9 ng/g, RSD 1H 77 71 4 5.0%+ 0.5%+2.2%-
1.0%- 0.5%-~ 5.7%- 0.5%- 0.4%- 0.5%- 4.6%- 0.5%.

F1 1THTENEEXRERER

Table 1 linear relationship of 17 elements
METLER  WARILR (el 5 R AR LeHEVE I/ (ng'mL ™ Kt PR/ (ngemL
Be Se Y=0.001 2x 0.999 8 0~50 0.002 480
Ti Y Y=0.002x 0.999 9 0~50 0.322 945
A% Y Y=0.049x 0.999 9 0~50 0.008 227
Cr Y Y=0.055x 0.999 9 0~50 0.019 281
Mn Y Y=0.042x 0.999 0 0~50 0.014 370
Cco Y Y=0.116x 0.999 9 0~50 0.003 998
Ni Y Y=0.032x 0.999 9 0~50 0.068 023
Cu Y Y=0.082x 0.999 9 0~50 0.078 811
Zn Y Y=0.012x 0.999 0 0~50 0.235 854
As Y Y=0.007x 0.999 9 0~50 0.022 806
Se Y Y=4.413x10"x 0.999 8 0~50 0.369 619
Mo In Y=0.010x 0.999 9 0~50 0.002 472
Sb In Y=0.021x 0.999 9 0~50 0.001 400
Cd In-1 Y=0.015x 0.999 9 0~50 0.012 267
Tl Bi Y=0.097x 0.999 9 0~50 0.000 493
Pb Bi Y=0.071x 0.999 6 0~50 0.034 419
Hg Bi Y=0.130x 0.998 0 0~5 0.005 488
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94.5%. 100.7%. 97.9%. 105.2%- 98.6%- 94.0%-
105.9%. 103.3%. 94.8%-. 97.6%. 97.0%-+ 100.2%.
94.0%- 94.4%. 107.3%- 88.0%- 90.4% , RSD {# 43 %

N 4.8%- 8.9%. 3.8%-. 4.2%- 7.2%- 2.4%. 10.0%-
8.0%- 7.3%- 6.6%- 5.2%- 8.6%- 2.2%- 1.3%- 3.7%-
3.5%1.8%. ZREKW 1% ERISCERR LT .
29 HmlE

S8 2.3 T B S VA R A 5, 2.1 TR
) ICP-MS X TAEZ$, 2.2 T F HI& Au W AR IR IA]
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IRZ 258 1 (Be Ti. V. Cr-Mn.Cu.As.Zn) %% 17 fh
EEITTRIEITERIIM. GRNE2.
3 it

AR T A 2N BT R R Sk
HERE A0 H AT A o R L EORE A S5 R T R T
B (ICP-MS) AN PR 25 o 17 b e 5 R I 33547 2 2
E o SRR %y VE PR T PR R R
HERR EE O & H T M & g o = 1 E B i .

ZIAT (25 R B i) 7033 10 2 AT b
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Table 2 The content of the 17 elements in god eight

X ) Cr/(ng:
Fimgms Pb/(ngg ) Cd/(ngg " As/(ngg ') Hg/(ngg ') Cu/(ngg ") Be/lngg ') Ti/(ngg ') V/ingg ") -
1 403.96 51.32 55.52 2391 3811.82 2.70 2 840.84 158.26 453.43
2 392.67 48.87 50.88 26.31 3702.24 2.69 2 809.62 153.80 442.78
3 570.50 24.77 103.16 63.61 1 340.02 39.54 37316.61 2004.39 3121.88
4 264.99 28.34 17.28 AAH 1208.11 23.91 16260.76  231.47 3968.42
5 204.03 54.56 60.23 53.37 2 080.30 4.17 1496.42 102.86 1378.06
6 626.89 37.58 31.05 4.59 2 003.84 10.96 3 847.49 145.33 1591.11
7 688.70 28.44 49.71 3.14 1 068.07 36.94 3106041  813.46 6195.83
8 120.63 20.20 76.41 16.04 2 206.65 4.93 2 801.52 156.29 803.16
9 112.62 22.94 11.56 2.02 1766.31 14.68 7254.22 138.87 691.12
10 174.14 19.80 28.59 Ak H 1573.04 14.75 15918.66  388.03 2989.71

120.76 30.83 2591 A 1 869.93 6.90 1167.41 77.98 1144.06

=
En
=
Jo

Mn/(ng:g ") Co/(ng:g ") Ni/(ngg ) Zn/(ngg ")

Se/(ng:g™") Mo/(ng'g ') Sb/(ng.g ) Tl(ngg "

1 9 385.53 99.34 741.60 7578.83
2 9136.18 96.10 721.97 7376.54
3 20 940.43 543.14 755.84 2 829.79
4 15 698.94 83.48 154.56 2104.35
5 11 808.69 106.84 259.99 3.847.25
6 18 613.94 328.90 262.71 2 881.28
7 16 298.48 90.32 172.05 2155.50
8 14 792.82 99.85 126.23 2970.62
9 36 277.59 326.10 118.09 3337.19
10 26 108.18 212.53 287.08 3187.44
11 27 533.69 231.92 317.87 3680.31

ARA 145.76 14.16 19.01
At th 139.50 13.44 18.34
RAar 26.81 4.79 21.37
RAH 12.05 4.98 2.39
AK 14.21 7.55 2.68
A 23.52 7.13 3.29
A 98.43 4.13 17.98
EN oA 15.27 6.09 2.90
ARA 12.33 2.40 2.50
At 20.97 3.49 5.44
RAar 22.06 453 227
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Cd<0.3 mg/kg, As<2.0 mg/kg, Hg<0.2 mg/kg, Cu<
20.0 mg/kg, PR % Hh 5 Fh il E AR A FHEE R T
2 (Pb.As.CdHg. Cu) 5k B & £ b #E IR 1 Y [ 4
HpREREHEFEENC, EEREE S THE6
FEE , Cu AR AWK &, (HE 2 MR A
AR TR, TS5 A ALY A BT R A
e Cu )& = TEFRAEBR HIVE Bl Y o AN ] 7 1
HITR % 5 Fh EL & 8 U R & B AP AE 22 57, IX 7 g
52 8 A —E R R

IRZE & FE 1 TioCraMn Ni.Cu. Zn 54"
VI TR, Zn il i PR Bk S AR B, D A
J o AT A A, 1 o e AU 2 SR e R AT
5ER 2 B 1 A M, AR B 45 2H 2L FE AR, AT AR A
o g Mn AR R R AT B A R a5
DNA H1 RNA %5 & B p A #8 48 B2AE HT, AN
WA —EMKR. ZHRERMEGB R
FUE R /24 8 B e R I IR AR AR
Se 0.03~3.0 mg/kg, Ni 0.2~1.0 mg/kg, Mn<2 mg/
kg,Zn 5~100 mg/kg. fRZEH Mn itz & =R &,
KA IS 3] 36 mg/kg, i /MEH A 9.1 mg/kg, K%
HMn G R & E ORI A2 X R A
Wi, A A E— B HIBE AT . e Ah A TR R JE B IR %
BILR GBI MAAAEER, XA AL M 35
WA —ERKRR.
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