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FEHR] Mg R o 134R MY 2 47 4% £0.09~9.55 ppm * T4 {E 42.69 ppm ; 44 E 4
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0.03~1.08 ppm * “F3415 %0.40 ppm ° 3 P 5P e 2 454 % %3.68~9.55 ppm * #2 AT HE
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ELVEEE iE (Agaricus blazei Murrill) X 4R A
B REMEREECDAERRE LG - 24K W
il B - BRRAE® - AEROEHE
ELARIT A AR B - BHE R R e T
Hoig HoAth fr B & 30 = R 2 I e B - TR I
(B-Glucans)(E—) » HE G NEBREZFIIHE
FpuEiEEY > 2R ENARER - Bih
EEPEEELE T s N TRES - AMEAEE S E S
BEEREM » HEERFIREY RS FIEEE
B BEt RS - PRSI E IO -
s EE ERE e R E A W ER - AR
REEFHESBRHETRELEE - BB
YV E R H BT EE £

e PEEE L R AR ROETE s - HESERIK
Uk« (D)3 R EEE T RERET -
HWRELEGTEERSBRE TR R 2%
R HREEERE BIFRAR 0 RERETEES
JBHIEAE - BLATREZ BTG4 5 3K « KERE
HREALAGSE - KEEZEDOEHEEZEN—
B (OIEE : BRI R R i e 1A - 2R

B~ oKk MR BORE R EEE
TR - ISR BB R R - B EHE
ARES EESE - KIbg Bk —

HREEERFERLREE » 5585
1 BIBIRENTFEAEE (International Agency for
Research on Cancer, IARC)EL &7 & HALE Y
B NEEBUEY)(Group 1) - REARBENE > Eg 2
R ARESRE - CHEER - EREES #HE
TEER - MEE—EZEEEHEMEER -
HAE [LRmE ) RSB Enm T EZ "R
J7 (Itai-Itai disease ) , #CAIRIELIHEH 2 FE7K
REsR e MAIEZEERERRARE  BR
g GG R E R EY  EhERERE
B EfE L R IRE Z 3BT M U5 0
iy BEHEFFHHEEZRA o WEERBEE
(k. (osteomalacia) 52 B TREA IE 5 2 £ & H IRIE
(proteinuria)'? » MEH LR BITEH AL - Ri%
T - MR R EBERL SR BERE
M@~ B~ ISR SRS -

e (G EMR R - Bl ETERH + IARC
B b &Y S R R Y R A RS i A rTREEUE Y
(Group 2) - #i¥f N\ ABENETE » HHENE
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B— B —_>6) AR B 1 3)-D- EREEEE

FEE - RS SRR A RmERA T - R
HAHERMAERTIN > ERSZHEF - 8
thralEmn R EE IR EEE  ER
B U WY o $2 30 T B BH B A
RLIM A B 28 — M B LR PN IR I &8 3 (delta-
aminolevulinic acid dehydrogenase, ALAD)Z{EH
U9 o TP A 1D I B 7 35 ol T BT Ui /N 9
o BB AT DAEIE - (HRIREE - nJRe e
M HRA AT RIBER - s B BN Al feid
R PR BRI P 2 BT 7 S B AR T - BRIt 5h
HNEHWRE XA MBI A LA TR
Fo v e O MR SE B - ST 5 [REAYFE MR AR
B=(EREEE - (MG EE - TR R RPE B2 -
B S E BT BE TR E IR Ry B I - S & I AL
[MEREF A FIMALIRAY &R o 55 —FE B AU B TR EIR
G HIRIHRERY S - [FIRF & R R A A
faah - SERE RIS DOR il 2 - B -~ RCIED
PR o B =B HUE IR B A B B Y R S
ES=gict =0 QA Y TAN
HNEEE A EEMECBRES] - (TEbeE

CH,OH

EBIRO6HE6H 29 FI A T TR & B R A
e (DVZEE > $53 ppm o 8552 ppm) ' o B
HEHEENEE RSB SR AHEEE
R T 2 AR T B 2 SR 2 L P
A - R RETES H B S BT EL R
BE - AR -+ AR G I
AR R T B A S T
SHR SR A R - RO R R AR LA R
FREE L S2% -

MEERTGE
—  REERIR

AETERITFESAHEEERTHEREHER
O R R s o i B Bk #E2 » AR
97 HZE 10H BT E8 K2R E EiES 1
Tl - HEF134 -
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plasma-mass spectrometer) : Perkin Elmer
DRC-e » #{F A AR FDRCEE -
fNZ= K Perkin Elmer Sciex/ &](Concord)zE
ElI:llII o
2. Bt (m=ler) - BEHAIRERATRAR] -
3. AR BWE L 23 (Graphite block digester) :
DigiPREP MS * JIZASCP S (Quebec)/\ Fl &
o
= #5#E
PPIH{LIf(SC475 » 68 mL » BHAMEGHE - Hf
B)SOETEIEEREEME - EIE0.45 pm » %
[FEFF)35 1% H £ B Environmental Express/® & (Mt.
Pleasant, SC) ° IF=} » &M - WEE EIIHES
B R IRENET (Pyrex) '8 » 5 AT S DLGE B
o o ARG KRR - IRIVIEEREIRA - 1, viv).ZIR
B CE R - U R DA BE /KR H 2 2
BRIG UL » HZmRfR A -

G

HEBERAH - RAHMEMKR - BEER
Mallinckrodt Baker/® &) (Phillipsburg, NJ) ° & 55+
Fit 6 FH B 7K € FR 3E BIM < lipore /. F] (Beford, MA)
KRB - EHAEI8 MQ-cmPl | - £7
fEHE (1000 pg/mL) ~ $AE%E (1000 pg/mL) K
$#(rhodium)fZ#E (10 ug/mL)ERFHICP-MS /34T
o B E B Merck KGaAZ\ &)(Darmstadt)  fE1E
2 EZY'ESRM 1568a rice flour)zSRM 1515 apple
leavess i 5 35 Natcnal Institute of Standards and
Technology (NIST) °

A FEERR B

1. $RIEE R - ST = IR AR %E 5L (1000 g/
mL) 1 mL » 2L0.05 NAHEEE R E A 2100
mL » FECEEEF (10 pg/mL)

2. IR VR RO ¢ RS T B OB R ME (1000 pg/
mL) 1 mL * 2L0.05 NREEVATEE A ZE100
mL » HEFRREEEFE (10 ug/mL) ©

3. NEPIE#EA TR (Internal standard solution) : 1§

fiff BN FEARE (10 pg/mL) 10 mL » PA1%HH
FRYATEE 75 22100 mL » HEEANEREHEE TR (1
ug/mL) - [ FHIRFEREL -

4. FRHEVRYR ¢ 43 RIRE I 2 B 69 R AR v I
WEAEMT  INIEENEITEEERE - Dl1%
Tl R VA TR PR IR F50.1~25 ng/mL (58
10 ng/mL) » HE/EFEHEYANR - B ARG IREL -

7 i AR

ELPEEE L DR iR iR E 1% B #E40.5
g FETEMEE - BENRPPIHALIE - N AN EEERE A
1%0.5 mLEAEER10 mL » A SR 2 Las 2y
HEEMR © DS CminFHREERFA R ZE607C - #HEFF
30574 » FFLAS C/min AR HERFA R E95C - #EFF
904788 - REGAIEER - DLEBEF/KERZESO
mL » FEI7EEE R o R - SHE—2E
HPPYHALIE » A NEREHEE 0.5 mLEAHEE 10
mL &K IS ERERE - (ERZEEHE -

Tt 2EAE

T R R R Y i D 5 v S 4 ) A R e
BESEET > EEN03 111 K208E=2HE
— A TE R = AT SRR TR EAT Y A R
Pl ESE AR AR S PLILE 2 o AR TR E B R
g P fR e~ & &l (ppm) °

CXV

AR S 2 B = MX1000
I Rarh R~ &8 (ppm) M X 1000

C : FRHERR RS ha i TP SR Bl Z L (ng/
mL)

V : il e A e (mL)

M @ R riae 2 HEl (g)

N\~ EERIDH

SRR - TS - EE MR
WREYVE ST -

AT R BRI E A - kiR

BB A B R R AT R B AT - B AE Ry

S HT{EZEESR0.01 ppb
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EEL P e < (B B B & AT
x— - REBSERELE ZERIZEERG R BESEYE 2 HMIFER
ICP-MS instrument Conditcn 1@z O EENIE] FeniE ElES
ICP parameters HME TR (mg/kg) (mg/kg) (%)
Nebulizer Concentric ?112{11:2 }]5061]83 002240002 0.021£0.001 9.2 10
Spay chamber Cyclonic
Nebulizer Ar flow rate 106 L/min (Aspill\g 11esalv2s) #0470 £0024 04380053 9324112
Oxygen gas flow rate 0.05 L/min #SEH{E(n = 8) + fHEfR 72
RF power 1400 W
Ar plasma gas flow rate 17.0 L/min Hor it~ EEOIT RIEEEZZYE ST -
Ar aux-+iary gas flow rate 1.1 L/min FEAR #8222 M {E F5-0.07~0.002 ppb * £
Auto lens On $%-0.015~0.067 ppb » FEFEHI{E0.01 ppb 5 E
DRC parameters BTl — B B AT 2 2 06,6 % L
Quadrupole rod offset std 35 ‘F ’ %EIS.S%U\T ’ i@{ﬁﬁ/\\\zo%z%‘:’%ﬁa ° t%ﬁé
Cell rod offset std 25 ZEZYIE SRM 1568a rice flourZ #ata HI{E F0.021
Cell path voltage std 19 +0.001 mg/kg * FER{E$50.022 + 0.002 mg/kg °
Rejectcn parameter a 0 H[EER99.2 + 10% 5 fEHEZEY)ESRM 1515
Rejectcn parameter q 05 apple leavesZ #fa HI{E £50.438 + 0.053 mg/kg °
Methane cell gas flow rate 0.3 mL/min R {E150.470 £ 0.024 mg/kg HEfR1%93.2 +

Measurement parameter

Mass(m/z) "'cd > *pb » 'PRh
Dwell time 500 ms

Sweeps 20

Reading 2

2. HES T RFl— kg o B - FEAH R R
T+ BEHE— s R T A SRR
FLIRE - EHIE B RREURER20% -

3. IEHESZ Y E S5 AT R LASRM 1568a rice flour
TRl fRUEZ2ZY)'E - DISRM 1515 apple
leaves{F Ry IFHEREYIE - 73 HITEEL 2 /E
IEHE2ZYIE 0.5 ¢ » fETEMREE » K Lokt
N iR HAEEM o FLUUREMRSGERE
mEoWHE A G E  RRITBEEES
FBYVEZ B - I E R EICRE N R
80~120% -

BB
—  BEEHA

i EHt XENESRE - 20— K2

11.2% (A3 ) - ML AEERER Y E 2 AR EE T
E80~120% 7 EHFiHE -

= AEEEREEER

AETE LR 130 - MRS e R #E2
fF ~ PR R L KR B PR 104 < hafl
feide » DAHZEEET - HE8 5 8)50.09~9.55 ppm * F
PIER52.69 ppm 5 #% E#550.03~1.08 ppm * ¥
B 550.40 ppm (13K =) °

AR A L Pa A S BG4 B A A e
OfFE R Ee - EOEATER « HAKHBEIARE -
ANTR] 72 W 2 B P B 1 B < o I s B
HIFER « BlEGIERE S £50.15~6.69 ppm » SF
{E/%2.87 ppm ;5 #5 &50.13~0.96 ppm * FII(H
$%0.50 ppm ;5 5 EHE = & 550.09~9.55 ppm *
E{EF2.61 ppm 5 #5558 550.03~1.08 ppm *
$9{6550.36 ppm 5 H A2 B A R 31 HH B R e
1. Bz fe E0L e e g e R ) 8 5 088 HH T BB 22
Z " EHEEEeBREEE ) PRz RERTE
QppmPAT) °

By T REEHEE N FE A ESEEE -
Hrhdg & Ew e DI s i - R4



EHT

ﬂll
O
his

220

[
%Iﬁ
2
ﬁilﬂ

*= BABEGHRANEE

TLEBIBIEE[E ] www.angle.com.tw

YRR AT e E . (Ann. Rept. BFDA)

EPGPBE BB R Fr itk o AT Hsl KRS &

fﬁ He 2 7 EEH Koe SEE s B fERMRIYFT R - B S E3.71~11.80
(%)  (ppm)  (ppm) ppm * BB 1.54~3.91 ppm ; EAZ G EE
I EROEEE B 1o 02 o 0.12~0.55 ppm * #H}50.20~1.04 ppm ° izt
2 RS mE 76 125 008 AAE R RS e R EE AR <
3 100%EMEEEE B 78 1.04 0.1 0.05) » [HiEFLBAER (20074E) 2 I Zeit SEARIE] - HoR
4 P BE 140 096 013 D AR A SR S B O .
5 EFEEER HE 109 0.15 0.52
6 EHEESE BE 100 6.69 0.37 N e
7 EFEEE ME 143 448 058 aia Eﬁ:ﬁTH AbfiLe SRR %
S s i E(ppm)a i & (ppm)
8 R, B 99 0.19 0.15 e — — —
9 TVHER EE 107 368 096 "R w4 kil ks kil
ff ) * ' ' ' 6 11.80 + 0.19° 2.54 + 0.62 031 +0.12 020 + 0.04
10 Eﬁ%‘m B 127 603 099 7 1158+ 1.77 391 £ 098 055+ 0.03 026+ 0.03
11 P El 135 955 108 9 371+061 160+ 044 0.15+ 0005 0.77 + 0.12
12 BEERE HA 54 009 003 10 7.14+055 2424023 019 +001 1.04 +0.13
13 EEPYEERE BrE 127 042 007 11 701 024 154+0.19 0.2+ 001 047 + 0.02
SEIME 10.8 2.69 0.40 PluzEE
* 5 E = :'Zi/;iME(n:@ + (EHE R =
11
10
9
)
§ 8
7
ofp
4o 6
2\“: 5
w4 L
3 SR 4% % 3 ppm
2 sRIR AR 2 ppm
1
0
A&
B - TREERZEREHESESE
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P T B B 7

=~ BIRINRGAERER

EFEL T ERERRES S EERIEE - L
DASR ~ T~ 81y ROR A Ry BRER T EL AR ~ Ok ~ 8
L o] DA Hs i - (HER s B Al 29
BLEEMY - KalacEiSvobobafE20004 % 7 45 BB
RSTRET AL TE A EEHG B « 88 RoRIFE
BT % 4 HEE A A T RIOR A ETE
HBBIIRESICY o 2% A (19995 3 & B PE 4 T
T A TR E 28 ER513.0~23.1 ppm™ >
SEEATTE e R B - JHEE RS R TH
EnEHEECBEES  WER)BEEY - BR
W TR R E T SRR RE 0 (H
2EEEEENESBEE - 1 EEEHA
EESHELL LD « AFHEZ 13- LR g+
B5thmie s tRe RHEHEHE - EEEEHER
Rt - HigHEREHESE MR8 -

PO ~ $R e aT

gt 5 B AR P2 AL A B T 57488 4= L (FAO/WHO)
TR IR R B 2 A 5T I & (Provisionally
Tolerable Weekly Intake; PTWI)73 Bl 557 525 ug/kg
body weight/week * DABI A2 SEIIHEEE 60 kgtH
B N EETFRINE 42051500 pg ° 2517
PEfEBERNN "B R REREE SRR
COEER S SIS 19~ 645% 5 1S H I E
(BE) 2 SPHIE B 3.26 g 5 19~645% 22 MEE H#HY
() 2 P EE 2,74 g - HUAREHEZER
i 7k FH 58 B By 2 B RS E 2.69 ppm 520.40 ppm
RETE -+ B EE R & B AE R i AR89
P R61.459.1 ug/week * 43 BIMEPTWIHY
14.6%J20.6% * B 22 14 050 A B F ZE S g A
SR R 8t & o B R S5 1.6 527.7 ng/week » 53 BIfE
PTWIHI12.3% F20.5% » HFF & RIS IREE -

h ~ METFHRIE Z BIEEBH R UE1EH

AR R Bl REDHE AT 2R - 3901
RE I TR b A fokbatE A R - WHEER
T RAEEHE - HrpBIN RS A E ZEEELEC
[EibdE - EF2EELSEELERENRE

PHEL 5 ARG E T BUORREE O 2 VS ELE - B
WAEFINEEE S REEERERESE
20% > HZEHHE At i Ba T & MUE RIGTK R IR
HEBRER  S3FEARBTRBNTEAER
e > P LRI e A T R B

O
AT A S SRR - 13 e G R S 1
g EEREERESCE - ERE R ET
B FAO/WHOR R 2 878 & 558 25 51 3 HL
& HREPEEE BRI R - IR RE
gRE  EATEREREREZGE - ATE
FER IR AR B OB TR 2 2% -
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Investigation of Heavy Metals (Lead and Cadmium) in
Agaricus blazei Murill

CHE-LUN HSU, SYR-SONG CHEN, CHENG-MING CHU, YUNG-WEI LIN,
YA-MIN KAO AND DANIEL YANG-CHIH SHIH

Food Chemistry Divis¢n

ABSTRACT

The heavy metals (cadmium and lead) contents in 13 Agaricus blazei Murill samples, including 8 samples
collected by the local health officials from importer and 5 samples purchased from markets, were surveyed from
May to October, 2008. These samples were digested in a graphite block digester and analyzed by inductively
coupled plasma-mass spectrometry (ICP-MS) for quantification. The average contents of cadmium and lead in
13 samples were 2.69 ppm (0.09 - 9.55 ppm) and 0.40 ppm (0.03 - 1.08 ppm) on dry weight base, respectively.
Among these samples, the cadmium content of 5 samples did not comply with the maximum tolerable level of 2

ppm in edible mushrooms set by the Department of Health, Taiwan.

Key words: Agaricus blazei Murill, heavy metal, cadmium, lead



