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CONTAMINATION OF TOTAL MERCURY IN IMPORTED
DRY SHUTAKE MUSHROOM (Lentinula edodes Berk)
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Abstract

Mercury (Hg), as a heavy metal, its appearance‘is found in natural solids, liquids and
gases. It is contaminated from natural circumstance and numberous industries processes,
which is widely aggregated and enlargely bioaccumulated to food chain with spreadly distributed
to atmoshere, soils and water supply in natural. Natural and agricultural mushrooms are popular
consumption and delicacy in many countries in century due to its smelling taste and good
nutrients. Many species of mushrooms accumulate a hight content of heavy metal including
mercury which is harmful to nervous system and cause hazardous to the health of consumer.
Shiitake Mushroom, Lentinula edodes Berk., as a good source of nutrient, is reported of large
quantity of importation to Thailand. Thai Food and Drug Administration check points inspected
the dry mushrooms during June 2007 to June 2008, collected 380 samples of imported dry
Shiitake mushroom for analysis at the Department of Medical Science by Atomic Spectroscopy.
The results, 289 (76.05%) of samples was analytical reported comply with standard but 91 (23.95%)
of samples was not meet standard, found to contaminate at Range = 0.021-0.85 mg/kg and
Arithmatic Mean = 0.051 mg/kg of sample with exceeded mercury concentration against limit
standard of 0.02 ppm according to The Notification No.sg (B.E. 2529). Standard for foods with
contamination, Which are sufficiently supported Therefore, The safety of the consumer in the
country should be extremly responsible by the competent authority body. To protect safety for
the people consume of dry mushroom from mercury contamination, it should be involved by
inform the best guide to the consumer and the importer of dry mushrooms, avoiding mercury
contaminated mushroom, which leads to Food Safety Programme of Thai Ministry of Public

Health.

Keywords : Murcury, Shiitake Mushroom (Lentinula edodes Berk.), Contamination

. ‘«L L~ @ v
unun a6 vk alkyl merury way phenyl mercury Wie
Usan (Mercury, Hydragyrum lumsnandiu) sswonifleuaslidnasae 66wl vhlfedon
R L S TR I e FYI A AR LR EIA - ToBR T PV

Lﬂﬁﬂamwﬁﬁﬁﬂumﬁuiﬂmmﬂmaammﬁgquﬁ St ) P
3‘3 Glu'gﬂaﬁaumaawmmmwummuamwaﬂmu

Roduaranaeuilnd I atomic number 8o . . N ,
NUANNLLILTNYAINIDE (bond) Tenvasaanad

NIBDLFAN 200.59 &1sTOLlBuusl (transform) s o w 9 A as
K mfventulsan Faluanlessadaasmsdunse

= e A a X )
v q a ) ! a
lihfluamssnavidensiuRmisaumas i TR0 AU ANAURIEnT TSR

Tuvinslsamns (biomagnification) Usand@ 1190 zeasan alkyl mercury iilw phenyl mercury wae
Lo ANNUDIN 1T AUYINE TRV iGN alkoxy alkyl mercury ensasu”



wiemian (SHIITAKE MUSHROOM, Lentinula
3 @ A o W a A
edodes Berk.) uvarsidaninnansianig

ﬁamﬁmwﬂm‘mms@a LAYANNITNANAADIFLO IR
wardsznaueay Dietary fiber, Fe, Cu uax Zn
snais trace toxic element 19 Lead, Cadmium,
Mercury®

janus:avAuopomsinu
1. WafnUSa e Lo i ananuiien
ﬁw’n’wmn@mmsmﬂhﬁ"ﬂwmmauﬂwamﬁaﬁﬁagﬂ
2. viaudayauatuninaljiddmiy
2 o ;7 (] & }- % a a
Fhdhfeneaukuazduilnalunisuilnaoims
Uanany

msgasuna:msnwsas:oroiusioma
Usanluguansdunid loswmwizwan alkyl
mercury asgngedaléd ilasnndqnissnianiazae
T¢luladu sanguilflagngedudngnasumiant
snsrane i azasdiaaeg muﬂsaﬂu’gﬁmsaﬁm%ﬂ
avgngadandn luseneldides 7% whiu wande
grgadsdi luudrarluasanayiila viossuudume
vnlsnsdndiinadolaloonse AmsatiAiddnyan
Uszmaniiarnatson I@Umwwﬂsaﬂugﬂmaami
Surddde sansnwndeuticomsn liemsnluasss
snaonl Sadanehafiwah miﬂmaqmamﬁmﬁmaq
V3nuaniwnzasiianafinlnfdaudusniindie
dmsumsnszaieastsenluemetasnansaio &
ToauAouden B saniiny ludea iy
wuluwansisn (whole blood/plasma ratios) Tunsei:

Yp3audt ld5u methyl mercury whly damaiu
senhetsaniiny ludaada luwarasnasiegedls
1 z dl b3 ' q.'/

20 1 uaﬂmnuﬂsawmmﬁiwmamaammiﬂax

o ) | & v ~ § [ %
mmagﬂmwmavl,@mumﬂuamwaﬂmunugﬂmm
san ﬁiaﬂugﬁmsﬁuw%é @ methyl mercury
ﬁﬂ%qusl,u‘mmm (biological half-life) Useanns
70 Y z%’auvLaﬂiawLLaxﬁﬁaﬂugﬁaﬁaﬁm‘%ﬁ (Hg™)
= A aa :j oA w
HAFITINFUNNAD UTeath 40 T4

msgasuna:msnwsns:01oiusvms
AdaTruUUsramamnarafiaanms sy
lavsan uay alkyl mercury wu methyl mercury
Wl ledsanasiinedassuudssamiliieadastiy
ﬁm%ﬁﬂﬁﬁmmiﬁuaahq@mm Touduusnazioins
A o v v o q', 2 29 ¥ \ ] =1
foduudimudiadidu a1 lasudluldanass
awmsmwmé’qijmu waulNvay forsunllsamys
a 3 LY d‘ 2 1 a A 6
A9 INUNAFRUAUGH muwamaamawhgﬁmmmm
i methyl mercury tuldateuulsra s
$NNT I@Ummﬂ‘%auﬁnwamQﬂammﬁumw%au
¥ : =1 [v3 Vi i .
néaiteliuii uarn loeldnmusme mnBnm
P o X a
Alsugetndsramyandon uarggduanuidn
SUTAUAYNAL wrnyas slUseanu wandiudimne
Tufign wenandend ldsuRwaindsandedants
yNaUsEEMAe ey Wendasieduiuingie
ém%uﬁwadﬁiawﬁaeqjgﬂmsaﬁw‘%’éﬁu felaseuy
Usravdnlandee fuxafiiiaan methyl mercury
| [~ o ¥ 1 dl
wotansdufizguusesfenndt Wasmindsanugy
A 6 ] ldl v ] 1% A
msauumadaﬂ%m%a:ama“mmizmmamaam
fuanas (blood brain barrier) lxasnsniadonu
Lﬂi’J’w\lﬁhﬂNadl@ivﬁmﬁmﬁuﬂ‘saﬂugﬁaﬁﬁw%ﬁ $raTi
Ussamdndia (sensory neuron) meluanasds
a £ % 1 ] G A d.
pnhaiedasnd aghalsfia miwﬂiaﬂugﬁaﬁ
aﬂmm%ﬂﬂaxauagll‘f?lwﬁaﬁu‘a‘zwjmﬁmﬁa@ﬁuauaa
¥ s Aaudidnoanaainsnosi s wauaslaung
i % [ a ::: a &’
mwaﬁlwm'ﬁmmmw‘lﬁsmwmmzmmﬂuﬁuaagn
USRS A L9 S UUUS L MUa LT

M3 glycolysis aa3axnasan®

o

SIEOIUNISOVE



msidouuvovaisusoniudau
stsendulnygnusesoangfauandonlsin
ggniao i luame viehuhaylavan luduvise
aznoudu Taduddnfieounumagafusmsfe udu
Toun Usanmansduvadludu (Organic matter)
WiaUTa IS URIEIBUNSE L UAU Aa0RIu
Panasdiumiienuasin luin® arnmsdnmisuges
School of chemical Engineering, Northwest
University for Nationalities, Languor 730000
Tutlsemeu o ensdaduraslangntinanau
wztan (Agricultural soils) wasmgihu Daba
Village, Shajiawuan Village, Gangou Village uay
Sifangwu Village wansriiaIntalsaniannn
ﬂ'wwmﬁmﬁﬁmmh@uﬁa 72.46%" 1ilas Wanshan
eeTuaantad Guizhoce Province wui el
dadutsan (Hg) Watuludusenig 24.3-348 mgrkg
Fadieundu 16-232 whassdlson (Hg) qaqmﬁ
Wl ludu ludsemedn (Aanasuda 1.5 mg/kg)
dwsnhan (Hg) thadiowlshldmausihasonamn
?amw:ﬂqﬂ/ﬂ% fannile 3.2-680 Mg/l uaY 0.47-331
mg/kg mam@u Harvat et al wud ansidadv
gassstuilanans THg uae MeHg ludhiuasite

ﬁluwwsﬂ@ﬂmmﬁad Wanshan flannfis 0.57 uag
0.14 mg/kg MR warainmsiieles The China
National Environmental Monitoring Center wui
FRAtadlsa (Hg) lufuema National average
$h4d 0.038 mg/kg wsiwu b Beijing, Chongaing.
Guiyan, Guilin, Guangghou, Nanjing, u&z Taiyuan
ﬁﬁiawﬂulflaustuauqamn (Quite hight) %aqaﬁa
1 wheasdadefimnue Brassanein®

Ismisiinun

AUDIMTUETLT FINANDINUATUINTUALEN
AinnuenENTINNIINSLaLE deTasaufieven
ddhanealsume aansuihdThsenning
wWiaanUsheehadieman (SHIITAKE MUSHROOM,
Lentinula edodes Berk.) 1wt 380 61108 9&3
NN ER M TR s a L doueg
Usan (total mercury)laedsqases Atomic
Spectrophotometry s7uTanNaaTIEH Useidu
La_r%smﬁl‘wwzﬁmmﬁmnmmgmmmﬂszmﬂm:mmq
DT aﬁuﬁ 98 (W.61. 2529) L%"aa AAITPUDIT
Fflastmilon

= -~ -3 — . = a_ = ' — —_ .
amsmwn 1 gojamsinuasodvirandutinn aviiaunungu 2550 - UNuhdu 2551 (d cnuomIsiiasen

SieaIo8A

PUIUAIBEAAVIEN
wumiﬂiawﬂuLi:lau'[ummﬁmmg']u
wussUTantuiaufenaigiu

Taiwuansusan

380 100
83 21.84
91 23.95

enswi 2 USintu (Total Mercury) TuiRarouunth dondinunau 2550-0nwau 2551 U diuowmsiiasen

USthruiwu

UDUGOEW
(Ln./nn.) *

| FWeH (Range)
(mg/kg)

rnodeieuada  Adeduasgy
(Arithmatic Mean)  (Standard

e (markg)
< 0.02 83 0.001-0.02 0.013 0.006
> 0.02 91 0.089

0.021-0.85

FAETPUTINUTEMANTENTRADITUNY A7 98 (WA, 2529) (389 anewpuemerRE o

0.051

Fviue rasanuassantwdlowld sifn 0,02 fednsuseowns 1 Alansy dwiuovsauislgavnmea



unasunazgorauonus
a 6 & &
PMMNNAUONEAHARANLAS (dry mushrooms)

AN IIEEN WiLehoesRgaria i 380 $hiaehs
wuhansUsan adfieshdnainestsume 3man 91
(23.95%) $RENIAUINPTYUVDINTENTIENTIIOAY
A | ay ) . o oM
feniidy Range = 0.021-0.85 mg/kg (Mmua 13l
t % a LY | [~ (% a{ | [=1 |
Twudin 0.02 mg/kg) siudnfudarfiindiumiag
a9 N Ay 209UT0ANA G o §UMWUAEITIINEYDY
v A G v G« AA vy a &
Auilnafiavondny Waduamnsifguilnades
a j o & < 1 !
13lnasnnau mahdndiemananehaUsvme it 2550
P A o w &
fdmaougetle 1,519,479 Alan¥n Msthwdieusassan

. a X A o ¢
Tudwmegnfidwilaulaesssund uariflannwe
1 8 YA %X . e’j
fio AemsUdlouasanstson b Food chain st
whefifudasfumsduasasiifinneassy Sedeq
FEUMIMNINGTMINNNINENER UM
DENIYNIIN I@aa@Lummmmumaamvwﬂammimm
masl:wwm dhavmmhishaivnad mummmm@ﬁm
awmﬂmﬂizmﬂwﬂaamﬂL%Ji»]@hﬂﬂﬂﬂﬁﬂhﬂi&ﬂﬂ
Anenunilavhsaueasigassiiums il

1) edunmseasaudaunay (traceability)

as

Anmdayadiunaandeiananiing AT aNEATN

2 o

Umﬂamﬁﬂwwmmmwaam YN LBNSE TR

U

=

waﬂ@mﬁ@wummﬂm wazuusih WEhd Ams
ANNAELIMEaWdTYU ¥ Import Sampling Plans
Waduasaefuilnames ludssmausstiaminis
Wi raLTENRN

2) dszndaius Wguslne fAenuilnadie
1% LA (=3 tﬁl al
Ailsgnaumanms I3t madqadfie Warslnealas
T nsruoumadaiidio MIdsuasutiiavanuia

sindaudindes (0.3% w/w) lugamgves (ambient
temperature) Wi 10-15 Wit urleeilAeniansazae
593 3 @3 vidaduwin 15-30 WY nEeINTUAY
slUUssnaumndiuenadan W mInaavisa
mIteazaInInantSimasUsantd wisdamlu
A’

1IDNAISO IOV

ﬂs.,mdmwmmmﬁmam a,mm 98. (2529) L‘éa\a aAIPU
2NIALEN: aﬂumau 3

2. qwﬁmu e aﬁﬂliaﬂw.vlé\nh @awlad). (10 nInew
WA, 2551) WARSTIN http://www.tistr.or.th/t/pub-
lication/page_area_ be.asp?i1=738i2=11.

3. Regula J. and Siwulski M. Dried Shiitake(Lentinula
Edodes) and Oyster (Pleurotus Ostreatus)
Mushrooms as a good source of nutrient. Acta
Sci Pol Technol Aliment. 2007: 6(4): 135-142,

4. NEITI Y. Finendanndon Tssfaviamminende
ﬁ@ﬂjm Inenmansenrioauniung waTUN ANn
ATIN 3 25470 VI 60 - 65.

5. Yu Li and Xin.Gou. Heavy metal contamination and
source in agriculture soil in central Gansu
Province, CHINA. (10 nInNI1ed w.e. 2551) Avail-
able: http://leb.bioinfo.pl/pmid.

6. Qui-Bin .Jiang. Jian-Bo Shi and Xin-Bin Feng.
Mercury Pollution in china. Environmental
Sciencestechnology A-Page Magazine 40:12:
3672-3678,

7. Svoboda L., P. Kalac, J. Spicka and D.
Janouskova. Leaching of cadmium, lead and
mercury from fresh and differently presearved
edible mushroom, Xerocomus badius, during
soaking and boiling. Food Chem. 2002:79; 41-42

8. Cibulka J., E. Curdova D. Miholva and I. Stehulova.
Mercury loss from edible mushrooms after
their model thermal treatment. Czech J. Food
Sci. 1999:17: 238-240.

R =

S1IOWMISOVLY



	CF82 (A14)-1
	CF82 (A14)-2
	CF82 (A14)-3
	CF82 (A14)-4
	CF82 (A14)-5

