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Preliminary study on removal of heavy metals in Ganoderma lucidum extract
with new solid scavenging technology
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Abstract: Objective To establish a new method for removal of heavy metals pollution in Chinese materia medica extracts (CMME)
with new kinds of solid scavenging technology. Methods 0.5% Ethanol aqueous solution was added into the Ganoderma lucidum
extract to dissolve it, making the 10 mol/kg of scavenger into the sample solution, stirring for 15 h in ambient temperature, then the
concentration of five kinds of heavy metals (Pb, Cd, Hg, As, and Cu) was determined by ICP-MS and the G. lucidum polysaccharide
was detected by Phenol-sulfuric acid method in the extract with or without treatment. Results The concentrations of five kinds of
heavy metals decreased significantly after the treatment of scavenging, average removing percentages of Pb, Cd, Hg, As, and Cu were
respectively 73.79%, 74.28%, 57.73%, 76.55%, and 85.39%, removing percentage of the total heavy metals was 81.68%, which was up
to the standard in Chinese Pharmacopoeia 2010. The content of G. lucidum polysaccharide kept almost the same after the treatment by
the new solid technology. Conclusion The removal effect of heavy metals in extract by new scavenger is significant and the content
of CMME is not affected. The method can be used to deal with G lucidum extract if the heavy metals are exceed over the standard.
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AR T 17 30 2 ] A B s AR FH T 2 Bl R 2 2 L
Vb E BV TT, SRR A R 1)
BIIE T, R AMESEERSEMHA RS
] Rt 7] 7
1 XEEHR

Xseries 2 M BB & 55 B AR, 52 E A
HL/A7]; Cthosa Ethos A iy [EAURTH M, =AF
Milestone ‘A #]; XENHHAKAIE RS, HEKEGT:
R EARAR: BT HTRT, FEZRERE
XA CERD ARAFR; BRERIUR IR,

iR (g4 EE (g4 k5T
Ks ZICRIBEPRUEE, MERIBMEAF, 10
ng/L, %ifi% S130615011, f144 Pb. Cd. As. Cu.
Hg 5 Fycz: WHRPRHETR Sc. Y. In #1 Tb,
FARAEYI T 7T 0, 100 pg/mL; Hg BT R AR
W, 100 pg/mL, GSB 04-1729-2004; Au brffif
#, 100 mg/L, WHZEE Agilent 2w]; WPt
PEP-0 7 g, #t%5 12-S267-10512, PhosphonicS R
AFEl; RZREY), Bfl #X558 20140801
20140802, 20140803, 20140901, 20140905, JFi#%
fabr: RZZHE>50.00%.
2 FEEHR
2.1 ZREMERR&R. FRSENE Au FR8Y
Hg #rfEE ARl &
2.1.1 ZonEbAE AR S RBEENEES
TCEBRHETET F 5% HNO; #i B bR £k 270, H4
it & A 5% HNOs B Rk U RN 1
ng/mL VR ARTELE L I H 3% HNO; i
BRI E N 04 1.04 5.04 10.04 20.0. 50.0. 100.0
ng/L bR R BT -
2.1.2 WHRERMIS & R EDOERER Sc. Y.
In FIl Tb ARUEEI, F 5% HNO; Rk i Bk N
10 pg/mL WVRE WA, MHAR H 3% HNO;
T g TR B IR BE A 10 pg/L N ARTE T -
2.1.3 Au LAEVH H%EIUEE Au ArAEEH,
F 3% HNO; Fioke B & BN 10 mg/L (1) Au TAE
T
2.1.4  F Aubnff HghrdE R Hl % K%
Hg trEMG & 0E R, IMNIEE Au briifig &K, H
5% HNO; A FE S Au 10 ug/L 1) Hg LRI
314 0.05. 0.1. 0.5, 1. 5. 10 pg/L KIbsiE &4
T

2.2 i mERE &

R FRE RZIIZ) 0.2 ¢ TR L4 H
R, ISR 6 mL, S AE 2 mL, KRG IFIUH
fif 8 h, TEME “2.3.17 WUN BITIE S5 A AL FRAE A, ¥
HG TR L 100 CHERERBFEME 1~2
mL, ¥ % 25 mL &P HEEFKER,
A 20 pL Au TAEBR, EAE 25 mL, & HXHEE
REEE . SRATELR AR IDNTEHG PO BRI SRR f T
fif I — FE T I B 2 3 N R B S R A
(ICP-MS) Z%: ML
23 UFEEH
230 WAL (24 BRI, IRE 100
C, HFE 500 W, 4iHF 5 min; B 2, I8 120 C,
I 500 W, 4EFF 15 min; 3§ 3, #HE 130 C,
& 800 W, #ERF 20 min; HIE 4, HFE 150 C,
% 1000 W, 4ERF 10 min.

232 ICP-MS 4 KHMrERNEE, HiFE
WO AR BEAT IR, (R TINT 1%, W
AT 3%. FETAIE 15 L/min, FIS
i 0.9 L/min, A ESE 12 L/min, RFFIRE 8.5
mm, 255 ARSI 1200 W, BEFERZERTE] 10
s, FAUIE 0.85 L/min, 3% 25,

24 FHEERM

B2 R HE RIIER S WARETRAI & Au F5
) Hg bt R 5 RS W FR R A BCATE NS
MM, PARE— BB LIS (1) 3 s~ 135
MEAE AR (YD, FHI T FR bR A B B 5
EIRE MR ALER (XD, ZilbrEiizk, 185 Foos
FIZPERIT 5 FE: Pb Y=4 876 X+6 852.7, r=
0.999 7, i R 1.55 pg/L; Cd Y=509.44 X+38.143,
r=0.999 5, fEHE 0.03 pg/L; Hg Y=1 961.8 X+
3.566 8, r=0.999 8, f& Hi [ 0.05 pg/L; As Y=318.38
X—177.3, r=0.999 6, R 0.26 pg/L; Cu Y=
259.09 X+221.86, r=0.999 7, iR 0.21 pg/L,
Pb. Cd. As. Cu 7E&JEKE 0~100 pg/L. Hg
JCRTEFEIRE N 0~10 ng/L N, FICRLMER AR
RUF, foth PRIBIAEH SR M TR, FEMAL
S TR ARAEH % J0 % Pb. Cd. Hg. As fll Cu
=1 100% IF1 bR A#E 7, 43 A [EUCER 2 0l
98.01%- 100.02%-. 98.01%. 107.21%. 102.37%
(n=6), HAUHMIHEERL, &%K& Pb. Cd.
Hg. As #1 Cu ] RSD1E 73 51 4 1.02%-0.98%-0.97%-
1.03%A1 0.56%.
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2.6 WMRAREREERE
2.6.1 RZFEIHIK S HE KPS (hEZ )
2010 FFERR P VI L, M 5E R 2 2 W0 TR i &,
THARZHRBMEIKSE (XD,

2.6.2 RZIFEIEIEFERINE KPR E el
PR (my) FIZETF RN my Gl 100 mL R
ZIRRBER RERE 0.05 gmL) FiE (my),
M2 RE (p) = (my—m;)/100,

2,63 IAWRMFIMETE RN AKX ER
EIIPNUS il =

S=Y[Call 000 X m/M, X 10/0.8X (100 X X)]

Ca MR R Z R P EEBTLE A R (mgkg), m
& RE R BT R E I R Z B R R (), My NER
JUE A WIEE/R R & (g/mol), S, N 75 BN B 57 5 22 (gD
2.6.4 RZIEIEIIR LI REHFRE R 2
WL 5 g, EBAUKFRES 100 mL, R 20

*=1

URIEAER T T & SRR HD, AT 24, SR
REZFEEY CRIMBIHFD “PAT 2 5 TEIRE N 30
C, #2300 r/min FITER ARG ER IR 15 he

R ZBEBU R B eI B 2,
BIIEI, WCER BB IRAE 9 Bt 5 455 23 AT FROAE: At v R
2,65 EGENE oS BOR AR BELET E R 2
PRV R TR R Z 580U 0.25 ), 1%
“2.27 TR MRS AR VR, % “2.3.27 T
A ES TAESHOIEAT 2 Al 8 W B TS R 2 325U
FREBNERESRENAE, TTNE S IR
RE, ARNE 1. SRR, SR EA L
Ja I R Z 3 % 48 1 B R BRI, Pb. Cd.
Hg. As. Cu WP ZBRZF 737004 73.79%. 74.28%-
57.73%- 76.55%- 85.39%, HE & @M THERE
A 81.68%, Wt AbHE 5 % B4 JE TR M HER
B G ERIRERRE, SERME 2001 FNA
24 PR B 75t o AT ) B, JASxt
#H4JE S EM Pb. Cd. Hg. As fll Cu 5 fh & @it 47
THMMMREZNR, 508 EEE S E<200
mg/kg, Pb<<5.0 mg/kg, Cd<<0.3 mg/kg, Hg<0.2
mg/kg, As<<2.0 mg/kg, Cu<20.0 mg/kg.

WMIBIERZRMITEEEBHNE n=3)

Table 1 Content of heavy metals in G. lucidum extract with or without scavenging (n = 3)

Wk Pb/(mgkg ") Cd/(mgkg ™" Hg/(mg'kg ") As/(mgkg " Cu/(mgkg")  HEEEHRE/(mgkg")

WePHET WRMEE URBERT WRMAE WREEET UREEE MWD OUREEE REHET REE O REET RS
1 3.98 1.18 2.18 0.51 0.30 0.18 5.02 093  23.07  3.02 34.55 5.82
2 2.99 0.56 1.92 0.11 0.56 0.18 3.99 183 2516  3.16 34.62 5.84
3 3.03 0.88 1.09 0.39 0.48 0.16 4.92 0.52  22.04  3.98 31.56 5.93
4 3.62 0.89 1.36 0.38 0.32 0.12 3.12 099  18.05 299 26.47 5.37
5 3.38 0.62 1.29 0.22 0.62 0.20 4.09 130  16.02  2.05 25.40 4.39
2.7 RMLIERIEBAMR ST RZZET LS w2 BMBTERZSHENE (=0

3 ) O B Ak BRI S P R ARSI (A
AR Z AR 2.0 g), S (hEZGH) 2010
SRR R Z 2RI e 7, e R AT S R
ZEENE, GRINE2.

B 2 WAL I8 B BB A B S 5 ik
FH A BN REZ R R EE R,
HARKFAAE 0.18%~0.67%, Bk —HAE W iZH A AT
PeHERE T 2B R Z 52 U kA B 4R IR Ab B
3 e

K FE A B [ A B 77 72 9% - PhosphonicS 2

Table 2 Content of G. lucidum polysaccharide with or

without treatment (n = 6)

RZZHE%
E(1R74 —
8% B WM 5 RSD/%
1 54.36 54.00 0.67
2 55.01 54.86 0.27
3 50.92 50.65 0.53
4 51.09 51.00 0.18
5 53.55 53.31 0.45
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PRIE4, WA ST E PRS2 M, SR [ B it A
i, R A e b 24 1K) Y 10 A9t T e 2 o st o )
SR T ORUABATEN “GrerE” 1
HEM EERTIT YA 2 R 22 R
750 RS it A LD AR — AN RS i, 2B e vy JEE
HAL. A, ERRAR A 254 B R A R R
AT RS i ORI AT R0 73 LAORTF 24 245 20 L 9 4k
WFFE R R RRR, dn 2 RRLA Th 245 4 7 f
S HEGM RS T A B O PRIIE, RN A%
KAl E I AR A R R BN (GAP) JEE KR
Tl 3 b - HIE P AR R A M B A 1R e g i G 1Y)
AEE, AL BB 2R, HRER|Th 2
MAEF= 88 R Z AR, 58 4 TR SR A% ] 5
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