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[ Abstract ] Objective; To determine the content of the inorganic elements in Poria cocos and Polyporus
from 5 different areas by inductively coupled plasma mass spectroscopy (ICP-MS) , analyze the regional difference
of inorganic element contents and correlation between inorganic elements of the drugs, and investigate the
relationship between the diuretic activity and elements content. Method: Full quantitative analysis was done for
the inorganic elements in Poria and Polyporus by microwave digestion-ICP/MS. In the process of data analysis,
MPP (12.60) software was employed for principal component analysis (PCA) and clustering analysis (CA), and
SPSS (17.0) software was employed for the analysis of correlation between elements content. Result: The content
of elements in the samples showed similar regularity with the increase of atomic number. The content of the
inorganic elements in Poria and Polyporus from main producing areas was higher than that from other areas. The
PCA and CA results showed that there was significant difference in inorganic elements content between these two
herbs. The Poria from Yunnan, Guangxi and Guizhou had closer results in content of inorganic elements, and

Hunan and Anhui had similar results. The Polypor from Shanxi, Shaanxi and Anhui had closer results in content of
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inorganic elements, and Liaoning and Jilin had similar results. Correlation results showed that 55 pairs of elements

had correlation (P <0.05), and 121 paris of elements had significant correlation (P <0.01). Macro element Mg

had significant correlation with Na, K. Most trace elements had significant correlation. There was also significant

correlation between macro elements and trace elements. Conclusion: The method provided a suitable way to the

simultaneous determination of multiple elements in Poria and Polypor. The genus genetic relationship and the

quality of the herbs were closely related to areas; the absorption of inorganic elements may be selective, and its

absorption ratio may be associated with the pharmacological effects and strength of the herbs.
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Table 1 Instrument parameters of ICP-MS

ZH HfE R HfE
RF D5 1300 W SR 9.9 mm
A 1.3 Lomin ! WG R T 0.3 res ™!
FAAsRE 2T RS R AR TSR 30 s
AL <1.09% EEHHERERE 45 s
BUHL 1 <1.55% S R/S 4 3

2.3 MWMERAOBEH 2R ERRZIIRRS

Xt 0,100,200,300,500 plL, HI#E 407K E 74 2=

100 mL fy f 0RO A6 RE AR 20 I A He X BE %

#0,10,20,30,50 wL, il B IR & X B

2.4 WARERIBECH MERRZ IR NIRRS

Xt S mL, I 4K 2 7 2 50 mL i .
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Table 2 Standard curves, coefficients and detection limits of
elements
. o th R
JLHR ml )= 7 i r
/pgkg™!

Be Y=0.216 8X -0.123 7 0.999 7 0.01
Na Y =0.690 4X +632.20 0.999 9 3.98
Mg Y=0.4255X +4.290 0 1.000 0 3.09
Al Y=0.682 0X +0.639 8 0.999 6 2.06
K Y =0.794 3X +162. 20 0.999 7 3.87
Ca Y =0.001 4X +0.049 3 0.999 2 3.28
\Y Y=1.015 0X -0.526 4 0.999 8 0.05
Cr Y=0.073 9X +0.290 0 0.999 9 0. 86
Mn Y=1.144 0X +0.047 4 1.000 0 0.17
Fe Y =0.898 9X +103. 60 0.999 9 1.87
Co Y =4.763 0X -0.756 3 1.000 0 0.08
Ni Y=1.064 0X -0.834 3 0.999 3 0.92
Cu Y =2.746 0X +0.279 3 0.999 9 0.29
Zn Y =0.5542X+0.024 0 0.999 6 0. 84
As Y=0.914 4X +0.104 7 0.999 9 0. 60
Se Y =0.0059X +0.016 5 0.999 5 0.07
Mo Y=0.160 0X -0.269 4 0.999 7 0.03
Ag Y=0.387 2X -0.091 3 0.999 9 0.49
Cd Y=0.078 6X -0.053 8 0.999 4 10. 61
Sh Y=0.2924X -0.034 6 0.999 9 0.76
Ba Y=0.1213X-0.1252 0.999 5 0. 40
Hg Y=-0.000 1X +0.022 2 0.999 7 0.03
Tl Y=0.958 2X +1.121 0 0.999 5 0.30
Ph Y=0.6451X +0.767 6 0.999 5 0.55
U Y=1.180 0X +0.943 4 0.999 3 0.02
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R3 FAAFHEESNEEAMETERESBNE (n=3)
Table 3 Contents of inorganic elements in Poria and Polyporus from different producing areas (n =3) mg-kg ™!
25 41 Be Na Mg Al K Ca A% Cr Mn Fe Co Ni Cu
A 0.128  306.813 186.719 124.253 887.438 343.031 3.630 5.573 19.757 441. 844 .454  0.562 -
BEIPE 0.187  459.219 396.438 175.750 567.031 474.594 4.463  5.049 32.782 977. 125 .100  2.022 0.170
I 0.156  536.500 503.000 303.469 665.313 174.063 6.421 8.361 55.194 1470.625 .931 0.816 -
BV 0.086  185.438 180.500 72.881 653.750 392.781 1.874  4.378 20. 497 315.500 .259  0.977 2.158
BEEHEM  0.152 407.281 312.750 153.313 679.594 419.594 4.337  5.113 27.282 761. 094 .810  1.604 0.231
HKEWE  0.006 45.185 74.150 61.008 833.833 58.470 0.009 1.086 12.252 51.300 .083  0.233  2.208
HKERE  0.001 20.457 95.167 40.280 953.000 56.200 0.016 1.640 9.453 57.550 .066  0.065 3.061
K9 0.002 32.155 51.983 82.712 712.667 29.538 0.027 0.536 8.577 32.118 .050 0.004 1.595
HTEFIM 0.002 66.267 59.383 52.373 687.000 48.325 0.028 0.856 17. 857 44.480 .076  0.020 1.675
REZ# 0.001 21.852 51.653 33.597 657.500 30.172 0.005 0.433 11. 468 31.920 . 054 - 1. 601
25bF Zn As Se Mo Ag cd Sb Ba Hg Tl Pb U
WEEH 12.570 0. 389 0.074 0. 089 0. 048 0. 026 0.035 60. 656 0.010 0.036 1. 847 0.053
BEILPE 10.174 0.107 0.122 - 0.074 0. 026 0. 055 55.675 - 0.031 1. 650 0. 089
HELT  37.925 - 0.093 0.033 0.028 0.022 0.069 105.156 - 0.051 1.014 0. 080
AP 44,650 0.422 0. 060 - 0. 065 0.034 0.087 42.875 - 0.020 0.913 0. 052
WEEHEMA 11.358 0.112 0.112 0. 001 0. 065 0. 026 0.036 56. 425 - 0.034 1. 625 0. 049
KA 7.358 0.162 0.001 - 0.001 0.015 0.007 1.854 - 0.010 0. 054 0.001
KER 5.089 0. 050 0.001 - 0.019 0.003 0.027 1.319 0.053 0.013 0. 026 0.001
TR 1.350 0.029 0. 001 - 0. 003 0.002 0.025 1.589 - 0. 004 0. 006 0. 001
R 5t M 1.063 0. 130 0.001 - 0.003 0.002 0.024 1.537 0.051 0.001 0.011 0.001
REE B 1.053 0.035 0.001 - 0.001 0.002 0. 006 1. 425 - 0.010 0.001 0.001
T =" RARARK
60 40 200 20 40 60 #r F)FH SPSS 17. 0 ¥4t} i) Pearson correlation 43
Frak2s 52 b AL TR & A Gk 45 2R TT
LA 5SS XT R AA MK (P <0.05) 4 121 Xf
TLRAABFEMEME(P <0.01) ;W EILE Mg 5
2 Na, K 25 H 5¢, 48 KA 7 1 it oo R Z (8] B AT B
-4 FHCHE W EICR Na, Mg TR HRE LR V,Cr,
X Mn,Fe,Co,Ni,Cu,Se, # 0 HE K 5 #ICE Mn,
-2 WICR Ca 5 EITR V,Co,Se HA B FHHMK

L% 2. R%
Bl %REBEAHMBENTRRENERS SN
Fig.1 PCA diagram of inorganic elements in Poria and Polyporus

from different producing areas
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flls 3 4> B 35 % 25 B o
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46 Xt IR BAT WA KA
4 iFig

R JE G e R G B R R R
FEE v i U B S N T DR e e Sl e o
(i 25 ) (2010 4F i) HoHL s 43 Ja T 3R B0 R
FRfEl Cu<20.0 pgrg ' ,As<2.0 pgrg ',Cd<
0.3 pgrg ' ,Hg<0.2 pg-g ' ,Pb<5.0 pg-g™ ', &
LERRFE R R L S P E SRS RS S
bRt o [ FH 25 2 R I T 2%
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Fig.2 CA diagram of inorganic elements in Poria and Polyporus from different producing areas
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FOFEAHELIIE . ZRARE 7 HRE 55 MRS
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PG A AP AE HNR DI
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Ve LN S VT ST Pl LR R T
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