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50 mL , 3
2
1.6
ICP-AES 1050 W, 2.1
4.25 x10° Pa, 1.0L- min't, ICP-AES 10
1.70mL- min't, 1 min, 5s 3 ,
30 s
1.7 2.2
(sr 50 mL (
( 0, 1,5 10, 504 g mL™'), ) ICP , 3 ,
0.999 8 , 3, )
(mg- kg'*) 2
Table1l Detection limitsof themethod( g- mL ')
Al As Ca Cd Co Cr Cu Fe Ge Hg
/tm 308. 2 193.7 317.9 226.5 228.6 283.5 324.7 259.9 265.1 194.2
0. 057 0.021 0.003 0.0015 0.0015 0.008 7 0.001 8 0.001 1 0. 057 0.007 2
K Mg Mn Na Ni P Pb S Zn S*
/mm 766. 4 279.5 257.6 589.5 231.6 213.6 220.3 180.7 213.8 196.0
0.028 2 0.000 3 0.001 8 0.000 6 0.002 7 0.018 3 0.015 6 0.034 8 0.000 3 0.005 4
Table2 Average determ nation resultsof smple{mg- kg ')
+  (mg kg'!)
Al 189.0+9.1 233.8+9.3 387.4+£18.8 196.3+1.1 233.5+16.6 187.0+14.2
As 3.120 +0. 110 3.460 +0. 360 0.370 0+0.031 0 0.410 0 0. 037 0.1400+0.008 6  0.410 0 +0.002 7
Ca 2566 +28 1838 +22 1467 £9 3110 +43 629.6 +15.7 614.4 +8.0
cd 0.4600+0.0320 0.3000+0.0320 0.3200+0.0180  0.4200+0.0120 0.4100+0.0310  0.3100+0.0400

Co 0.5000+0.0430

0.1100+0.009 0

0.4500+0.050 0

0.1300+0.0150

0.060 0 +0.007 5

0.060 0 +0.009 2

Cr 0.8400£0.0410  0.390 0+0.014 0 80.90 +2. 30 0.9000+0.0800 0.7000£0.0600  0.790 0 +0.045 0
Cu 37.27+1.6 19.76 £0. 65 7.24 0. 27 51.72+0.29 17.50+£1.13 19.27 +1.38
Fe 64.61 £0. 26 111.242.5 904.9 +25.3 67.98 +3.40 123.6+3.8 78.63 +4.84
Ge

Hg 4.110 £0. 330 3.900 +0. 250 4.560 £0. 090 3.700 +£0. 170 3.456 +0. 160 3.330 +£0. 240
K 4139 +220 8 644 +340 2999 +150 2 619 £110 1590 +97 1507 +96
Mg 880.3+2.9 1104.0£3.1 659.0+4.3 715.5 +16.2 250.7 +6.7 245.7+7.0
Mn 67.38 £0. 22 59.22 +0.81 32.76 £0.79 67.22 +1.55 2.930 +£0. 080 2.980 +0. 180
Na 4.850 £0. 410 22.26 £2.19 14.90 +1. 09 11.16 +0. 92 15.97+1.78 9.380 +1. 130
Ni 1. 840 +0. 060 1.560 +0. 130 6.380 +0. 150 0.760 0+0.1100 0.4700+0.023 0 0. 610 0 £0. 0450

P 2259 44 4044 £81 1329 +25 1718 £58 1302 £48 1204 +45
Pb 2.690 £0. 881 3.450 £0. 262 2.310 +£0.270 2.620 +£0. 310 2.900 +£0. 190 1.160 £0. 120

S 1006 +12 1191 +26 893.3+9.7 1002 +41 940.8 +32.6 900.2 +31.2
n 30.04 +0.43 35.76 +0. 44 16.19 +0. 13 37.39 +0.84 25.80 +0.90 28.20+0.91
S 12.61+2.47

2.3
, 3
, 2
3 (ICPAES) 20 :

92.7% 106.8% ( ),
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Table3 Recovery testing(l g- mL %) , Cd Hg
1% ,
Al 1892 1.0 2.878 98.6 ( Cd< 0.3mg- kg''; Hgs 0.2mg kg *) 1™
Cu 0.3727 0.5 0.836 3 9.7 (3) e Ge
Cu 0.3727 0.5 0.858 7 97.2 ’ [ ’
Fe 0.646 1 0.5 1.159 102.5 Ge
K 41. 39 50 94. 29 105. 8
Mg 8. 803 10 18.94 101.4 (4) '
Mn 0.673 8 0.5 1. 205 106. 2 ! (K, Ca,
P 22.59 20 43.95 106.8 Mg, Cu, Fe, Zn, Pb, Cu ) ,
S 10. 06 10 20. 31 102.5 ) As
(1) , (5) , K P
’ : Al, As Ca, : 8 644 4 044 mg-
Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, P, Pb, S, Zn kg*, Na 22.26 mg- kg,
, © Ca P, K, Na, Na 4.85mg- kg
Mg, S : Cu, Co, Cr, Fe, Mn, Zn, Ni; Ca, Al, Cd, Cu, Mn ;
: Al, As Hg, Pb, cd™ ;
(2) ,
Al, Ca K, Mg, P, S Fe, Cu, Zn Ca, Mg, K
’ ’ , (6) Fe 904.9mg- kg ',
14, o sl oy 9 10 , Cr 81.64mg- kg ',
, , , Cr 0.9mg kg'' S 12.61
[16]; Zn , mg- kg *, ,
Mn , )
’ [17, 18] (7) Ca, Cu, Zn
[20]
[1] ZHANG Xiao-yun, YANG Chun-ging( , ). World Phytomedicines( ), 2006, 21(4): 152
[2] ZHU Xiao-ling, CHEN Alex-F, L N Zhi-bin Joumal of Ethnophamacology, 2007, 111(2): 219
[3] WANG Xian-xiao, TANG Qing-jiu, ZHANG Jing-ong, et al ( ). Acta Edulis Fungi ( ), 2005, 12
(03): 48
[4] GaJL, KelvinSY, LeungY T, etal Joumal of Phamaceutical and B iomedical Analysis, 2007, 44 (03): 807.
[5] GONG Xiao-feng, X IEM ing-yong, YANGM iao-feng( , , ). Physical Testing and Chemical Analysis Part B: Chemical A-
nalysis( - ), 2005, 41(7): 460
[6] JengleunMau, Shu-Yeo Tsai, Yu-Hsiu Tseng, et al LW T-Food Science and Technology, 2005, 38(06): 589
[ 7] HEJin-zhe, ZHAO Pei-cheng, YANG Kai, et al( , , , ). Sectroscopy and Spectral Analysis( ),
2006, 26(9): 1720
[8] FAN Wen-xiu( ). Spectrosoopy and Pectral A nalysis( ), 2007, 27(7): 1433
[9] CHENG Cun-gui, HONG Qing-hong, L IDan-ting, et al( , , , ). Spectrosoopy and Sectral Analysis(
), 2006, 26(9): 1735
[10] LU Li-e, DNGLIi, QIMin, etal( , , , ). Yectrosopy and Spectral A nalysis( ), 2007, 27(7):
1436
[11] LM Zhi-go( ). Food and N utrition ( ). Beijing ChinalL ight Industry Publishing House( ), 2004
149,
[12] LI Yu-yan, ZHOU W ei-jin, WU Jun-qging, et al( , , , ). Chinese Joumal of Public Health ( ), 2006, 22
(3): 277.
[13] HE Jin-zhe, L U Wen-han, YANG Kai, et al ( , , , ). Dectrosoopy and Pectral Analysis( ),
2007, 27(6): 1214
[14] HU Xuemei, TAN Guang-qun, L I Hui( s , ). Joumal of Sichuan U niversity-Engineering Scinence Edition



1412 29

), 2003, 35(01): 109

[15] ZHANG Yu-ping( ). Jiangxi Chemical Industry( ), 2005, (1): 73

[16] HUANG L i-hua( ). Food Research and D evelopment( ), 2007, 28(1): 152

[17] QN Yan-lin, MA Yong, WANG Lei( , , ). Modem Preventive M edicine( ), 2007, 34(23): 4583

[18] CAO Li-hui, LILing( , ). Foerign M edical Science-Section Hygiene( - ), 2007, 34(2): 106

[19] Ministry of Foreign Trade and Econamic Cooperation ( ). Green Trade Standardsof mporting and ExporingM edicinal
Plants and Preparations( ). Beijing China Standard Press( : ), 2001

[20] DA Liang-jun, CHEN M ing( , ). Shanghai Envirormental Sciences( ), 2003, 22(11): 765, 846

Analysis of Twenty Trace Elanents n L ing Zhi by ICP-AES

HE Jin-zhe, KU I Xiao-yun, YANG Kai, SHAO Pin, SUN Pei-long’
Food D epariment, College of Biology and Enviormental Engineering, Zhejiang U niversity of Technology, Hangzhou 310032, China

Abstract Twenty trace elaments, Al, As Ca, Cd, Co, Cr, Cu, Fe, Ge, Hg, K, Mg, Mn, Na, Ni, P, Pb, S, Se and Znwere de-
temined by ICP - AESwith wet digestion from o kinds of different Ling zhi fruitbody materials( Zhongzhi and Xianyuan) , Ling Zhi
root, Ling Zhi mixture, unbroken and broken Ling Zhi gore povder The common feature about the element content shaved that there
were rich trace elaments in differentL ing Zhi materials, and the concentrationsof K, Ca, Mg, Fe, Zn, P and Sin all kindsof Ling Zhi
sampleswere relatively high Besides, therewere trace elaments, Cu, Co, Cr and Ni, and potentially physiologically toxic elenents,
Al, As Hg, Pband Cd, inall samples Elanents Se and Gewith anticancer efficacy were not found inLing Zhi samples The concen-
trations of heavy metal elanentswere lower in gore povders than in other Ling Zhi samples Trace elenent contents in the broken and
unbroken spore powders shoved minor difference, The concentrations of Fe and Se in Ling Zhi mixtureswere obviously higher than in
other kindsof Ling Zhi sanples, due t factitious addition of these elaments o L ing Zhi mixture sample Therewas some difference be-
tveen wo kindsof Ling Zhi fruitbody fran deferent plant places, whichmay have sime relationswith the il and enviorment The con-
centrations of Ca, Cu and Zn inLing Zhi rootwere higher than in otherL ing Zhi materials A ccording o the analyses these elements in
Ling Zhiwere helpful o mprving cardiovascular function
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