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[ Abstract ] Objective: To analyze the content of microelement in Ganoderma tsugae and provide the basis
for medication safety of G. tsugae. Method: The content of 29 microelement in G. tsugae was determined by ICP-
MS. Result; In G. tsugae pileus, the content of heavy metals Ph, Cu, As was (4.21 £0.29), (12.55 +1.12),
and (1.26 +0.08) pg-g ' respectively, Cd was not detected. In G. tsugaestipe, the content of heavy metals Pb,
Cu, As was (3.63 £0.04), (16.59 +1.24), and (1.58 £0.05) ug-g ' respectively, Cd was not detected.
The content of Al, Fe, Zn, Mn in G. tsugae pileus was higher than in stipe. Conclution: The content of heavy
metals Pb, Cu, As, Cd in G. tsugaewas Pb <5 pg-g ', Cd<0.3 pg-g™ ', Cu<20 pg-g ', As<2.0 ng-g ',
which was accorded with the limits of medicinal plants and preparations for the import and export of green industry
standards of China.
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HEAKHE
1 ##

X Series 2 H3JEGHE & 55 25 0K BT A ( 36 [E 28 #R
KRB A A o

Fak2 R 2y =Wl i i Wl 15 R 25 Bt T 4 M 204
B3 2 H YK 5E N Ganoderma tsugae Murr; 338 7 2
T 2012 4E 12 A1 T AR 28K 41, 2 E A H 4R
W E N IR Z Ganoderma luncidum ( Leyss. ex Fr.)
Karst. ; SRA PR AF T KK 7= Wy i 58 5 F HT ) AL 4 &
R (SR ) .

2 FESER
2.1 FESETAREE R BT BRI AR S S0 °C T R
24 b, FH 39 G AT R F A 80 [ O, o W AR BT 4R Y
FAAZ R 35k A T B R KR 2R S R
0.05 g(XEHIZ 0. 1 mg) , T 5 VUG £ W fife i b
B 2 mL ¥ HNO, A1 2 mL H,0,, % &%= A
XF RO E 4 b5 % B EE, T 180 CHLAR
PG B, Y S L AT ORI R RE L S IR W R
100 mL &), BL 1% 6 il R 2 7 = %0 % IR 2T,
BRI o FF AT A 8T 0 1t 56 i 2 1e] E TP o A
A TR AR W, JE EAT IH i A BE IR R0
2 Ho
2.2 NARIEMATIA IR DR AR ME VU, R
N1 gL (R A 04 8 For b R o 3t v
), F 1% T 2 5 W IC i) B 25 € AN Bk 0 30 S g
L™ TR A AR
2.3 FAIBRAEE R H S 10 mg- L7 AR
A Fr fE W (ICP multi-element standard solution VI,
Germany Darmstadt, Merck KGaA 64271) , H{ 1% fi§
iR VA W IE ) % Ti, V., Cr,Mn, Cu,Zn, Mo, Ag,Cd, Sn,
Li,Al,Co,Ni,Rb,Sr,Sb,Ba,La,Ce,Tl,Pb,Bi, U ¥
fE0,0.3,0.5,1,5,10,20 pg- L' 1 2 5 b7 i
W ,Be,B,Fe,Zn, As,Se im k4 0,3,5,10,50,
100,200 g+ L") RFNFRMER I BT AR50 24 9 10
ol B K 8 I EB T K.
2.4 FUETAESEGESE  BEERG SE TS
FETAESHUELIL,
2.5 WE R R MR AL B [E] 4 R R
ATC 4 Dt ) e R A7 VB FE I 5E [/ 62 R . 7E 1CP-MS
PR SEBR B, W) B S A R B M2 T B
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*1 BEBEGEETHREITZIESH

TAESH &Ejﬁ &E%
(CCT =) (EER)

hREEE:S 1400 W 1350 W

Y HIAR(Ar) T 13 L-min "' 13 L-min "'

B MRS (Ar) Ji 0.80 L-min "' 0.80 L+min !

F A (Ar) i 3 0.88 L-min " 0.93 L-min "'

O RAEHE(ND) 1.1 mm 1.1 mm

O HEHE(NI) 0.75 mm 0.75 mm

R bR B 75 mm 68 mm

Bt R 4 Jr X B v B v

RS IR ER Y 3 3

K- A A/ 2 B AR B 75/521 76/490

Sk BV 100 100

I B3 1) ] 10 ms 10 ms

HERE I 60 r+min "' 60 r-min "'

o it T 6 e Ok B 1) 30 s 30 s

CCT RA A M H,/He(8 +92) -

3.5 Lomin "' -

TR UL ), 52 3 ) 2 R 0 o
W, Kb U2 R TR E, EARK
wdA 11 # o0 2E Li,Be, B, Al, Co, Ni, Rb, Sr, Ba,
Bi, U % % JH fill 48 / [ W it $ AR T(CCT) , i He filf
FIH R, LA R el D 22 5 8 X0 AR OC R
R o/ WA STV 1 L Il 1 R VA B = S A K
'V, Cr,” M, Fe,” Cu,® Zn,” As,* Se,” Mo,
TAg, " Cd, " Sn, Li,” Be," B,” Al,” Co,” Ni
“Rb,* Sr,"” Sb," Ba,' La,"™ Ce,” TI,* Pb,
*Bi, U,

2.6 WARCRMYESE  ICP-MS 7E & iof F2 v il
FEAE R S AR B0, FIAC AR 15 5 1 e 3l , — R A A
AT LI IE X SE 5200, AR SCIE$E Re, Rh SR AE N
WHRICER , & 2. 2 T i BUR & AR W, 7E
A, DT 00 7 I8 2R 1Y AR %500 o Re, Rh 79 &y
FRICER MR TE 95. 0% ~ 105. 0% , i e £ (1 N
PRICER A Re,Rh,

2.7 TAEMM&Z® TEMRAWERZMAGT. K
Ti,V,Cr,Mn,Cu,Zn,Mo,Ag,Cd,Sn,Li, Al, Co, Ni,
Rb,Sr,Sh,Ba,La,Ce,Tl,Pb,Bi, U JE ¥ EF N O,
0.3,0.5,1,5,10,20 pg- L~ & 5 b5 #E VA WL, Be,
B,Fe,Zn,As,Se i ¥ )& 5 0,3,5,10,50,100,
200 wg- L~ 14 F 50 b oV T 0 45 00 3 43 00k
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FITIT A AL R 29 Fh i ST 4 BT

AR B 2C Canhn He A =CHUA I He #2120) 847 0 ®2 HEKHRMNETR peeL”!
T ANE B2 B, Ph R R JEE MIME WEFMW | EE KRmE WETK
0.990 7,Cr (&t r H 0.997 9, Ag WLt r K Ti 1.201 4.012 B 2.076 6. 920
0. 998 O,Zn E/‘Jéffirﬂ\jo 998 S,ﬁé‘%%fﬁiﬂ/ﬂéﬁ‘ Vv 0.033 0.111 Al 3.024 10. 081
WA 6 Z B I 7E 0. 999 5 ~1.000 0. Cr 2.691 8.970 Co 0. 084 0.280
2.8 JPERMBRIE  fEvE S &0 R bR N 000 2 g e e 0%
SRR A AT bR R 3 ks o el
. - Cu 0. 153 0.510 Sr 0. 069 0.231
e A E R R L 10 bRl e ooy e
BRI B EATE TR RAE FRLER 0 a0 le o 040
HARNE2, Se 0.921 3.070 La 0.017 0.058
2.9 FEANTATAE IR RS R RO bR M iR R Mo 0.121 0.403 | ce 0.427 1,423
TEE B IT XA AZ R 2R W AR BT R 2T Ag 0.036 0.120 |[m 0.017 0.058
o 29 R TR AT T, M eSS R IR 3. B cd 0.015 0.051 || Pb 0.147 0. 490
AFERCEATINGE T 6 6y, G817 A R A% o I 22 , 7] Sn 0.034 0.112 || Bi 0.147 0.491
FF X IZRE S AT T bR DB 5, AR £ AR A 45 T Li 0.021 0.070 | U 0.003 0.010
WS bR & R M BB I WO AT bR, it 45 T R Be 0- 006 0. 021
gz
®3 MERZHEZ . HAMARTERZEZ Y MHELZTNE BEERMIREIBE (x +5)
B Tz mERZ W E WA R W WA RZHR
o /ngrg! i/ pgr g [l R/ % TR/ pgg! [l i %/ % i/ pgeg ! [l R/ %
Ti 10 9.74 £0.42 106. 1 8.16 £0.33 103.9 7.97 £0. 14 101.5
\Y 0.5 P N0 94.0 KA H 98.6 0.38 +0.06 96.0
Cr 10 1.01 £0.04 91.2 0.64 +0.13 93.8 0.78 £0.23 102. 4
Mn 10 3.570.17 100. 1 16.74 +0.67 96. 1 14.67 £0.78 93.8
Fe 50 3.45+0.14 98.8 15.50 £1.68 100.0 16.09 +0.56 110.0
Cu 5 19.53 +0.62 96.2 12.55 1. 12 100. 4 16.59 +1.24 98.0
Zn 5 13.89 +0.57 98.0 20.56 0. 85 100.2 25.23 +1.67 100.2
As 1 1.66 +0.07 101.0 1.26 +3.81 99.0 1.58 +0.05 99.0
Se 0.1 A 94.3 EN oAy 95.8 A A 99.9
Mo 0.1 A 95.7 K 97.6 P odet 98.2
Ag 0.1 £ K i 93.7 K i 99.0 £ K i 97.3
Cd 0.1 Ak th 96.2 A A H 97.4 A A 96.3
Sn 1 3.71£0.16 98.5 1.30 +£0.06 99.3 1.77 0. 16 101.0
Li 1 1.56 +0.07 99.5 KK i 97.8 KK i 98.4
Be 0.1 A 97.4 H A H 99.8 A 97.5
B 2 7.81 0.33 100.0 8.96 +0.89 99.5 6.16 £0.45 99.0
Al 50 Fe b i 98.9 173.30 £10.9 96.6 229.29 £10.8 99.6
Co 0.1 A 97.5 0.058 +0.002 99.0 0.121 +0.003 99.0
Ni 4 1.05 +0.03 100.7 1.23 +£0.16 106.0 1.43 £0.09 99.5
Rb 4 7.86 +0.34 92.3 4.12 +1.00 100.5 5.330.24 100.5
Sr 10 4.03£0.17 101.0 7.13 £0.69 100.2 8.92 £0.54 100. 1
Sh 1 2.94+0.12 101.5 0.52 +0.03 99.0 2.05+0.08 98.0
Ba 10 2.96 +0.45 99.8 1.31 £0.49 100.2 1.96 +0.34 100.2
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o T i i R 2 WS INE Sk K2 R 2 R
75 /ngrg”! R/ pgg! I3/ % T/ ngg! a1 %/ % it/ pgeg! i 2/ %
La 0.1 0.71 £0.03 110.0 0.30 +0.01 95.0 KK 100.3
Ce 1 1.59 +0.06 102.0 2.66 +0.11 95.0 0.62 +0.02 100.2
TL 0.1 K 98.6 R 99.6 KA 101.2
Pb 4 PN ioA] 99.3 4.21+£0.29 100.1 3.63 +£0.04 106.5
Bi 0.1 EN iod 97.5 ARA 98.4 ARA 98.9
U 0.1 A 92.1 KA H 95.6 R 99.6
3 it JUER & B EAT R, TRk B R v ) A R 2

ML ZE T A 29 & Rt R ZBOC R
KW B 2 0.003 ~ 0.921 wg - L', K5 % J¥ RSD
0.24% ~4.13% , ks M YCE K 90.0% ~110.0%
FWIAR Ty e R A, HAT R (0 o R ARG %
RER WL A P i LR S . T Hg LR 5
Kk, H ICP-MS X 8 4 J& St & Hg 716 H 1Y 1c 12
RN, 23 7 B0 5 AN HER , SOA S50 R XA R 2
o Heg B9 & B EATIE . U2 RE R 2R
hHE4BICE Pb<5.0 pg-g ' ,Cd<0.3 pg-g ',
Cu<20.0 pg-g ', As <2.0 pg-g ' FFAHMEY
K il 300 3 b (0 A A v Y BR R RS S RA RS R
2R AN R TR

T G 2 5 ML B4 2 Bl 2L BE ) R DDA G
Mg 45 R BRI A2 REZ T 6 Y Zn, Mn, Fe B i
FEARZ R A A S S . Zn MR Rz — X
B A A 2 D) BE b AN AT A, M /] 3 2 o 4 A
1A BT, AR S kB Ak B fE 7, Fe BLA BRI
b T AE 0 3 e R T K T fE 5 R 2 G IR
A R IE BIAS HEAE 45 A3 09 D) RCA O (B B B 2
RIMITCER Se IF AR, 5 S0k E — 2,

AR REFES T Zn, Cu I EEW RS, ZHR
ZXFZn,Cu A & EAEM . W R A Tk
WS, AL, Cu,Zn 55 Z Fh 0 R TEAMAZ AR 9%
i R R AL R 2R F AL X AR TR
E R, ALTEMAEZ R Z b & &5, Bk
2 R, R S B R b
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