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Accumulation of heavy metals in straw mushroom from difference
substrate media
% ci 1 v Aa v dyx a2 LY ‘Qd = v dq
HUHANI I‘Wﬁ‘n@\‘] , MgaN I‘Vl‘lluﬁ tag IITANA AIA1INUY

Manassporn Pothong', Natsima Tokhun' and Weerasak Srilarat'

unAnda: m‘sl,wvmmvxmslumvnmmﬂfmwmmm“mmmm’lmmqmimwmﬂummu uenanifumaienvily
’Lumil,mﬂmmmLLfmmuLmeLﬂummm@muwﬂ mmmLWWvumaﬂmﬂ@um@wwﬂwmmmLmewm
duvnavinaldemns Aedlsnglszacdiiie ﬂm:mmmmN‘Ewmunlummmqmﬂmﬂmmm‘mmLmnmqnu
Aa dnaugan Weding Lﬂa@ﬂmq‘lﬁwm wazfiunfaslulsaou neudinismnzi 9-11 u duiiusatnanangs
(closed cap) ynnaans s liiudiefigningdl 105°C danfiag HNO_uaz HCIO, uaz mmr«mmiwvwnmﬁ ICP-
OES HANNSANHINLAN mmvmwmLLm“Lummmermmmmwm (21.000 - 34.700 mg kg) wazAzinan
nsNzFaefiunaa (1.767 mg kg') mummmmmgmmm@wumaﬂw,ﬂ@u waz FAO/WHO Tmainisld
Lﬂﬁﬂﬂéﬁm‘lﬁwmﬂuf:“mwammwummmmm‘iﬂuﬁw (0.883 mg kg') nadAY (34.700 mg kg') waz
&neA (75517 mg kg") Wdiaviegeanatniliitdndtynivali (P<0.01) daunsasanuanilien (0.150 mg kg”)
WAN (76.667 mg kg”) uazmzria (1.767 mg kg”) wuandanrhedinauazsiundongean luamsinslddnauga
Wudanumnznunisazanlansminengn GeBeasanunlifieana wéan > &ngd > nesuas > azi > lasdew
ANNATAL

AdnAty : lavzndn, wianhg, Jasmaelinienisinees

ABSTRACT: The cultivating of straw mushroom with water weed and agricultural waste material
from local area, it not only can be the alternative way for solve the environmental problem but also
can be a food for human too. If the substrate media for cultivate the mushroom has contaminated
with toxic substances that will effect of accumulate and transfer the toxic substances through the food
chain. The objective of this research is study the accumulation of heavy metals in straw mushroom
from difference substrate media: hyacinth, rice straw, maize peel and banana trees in greenhouses.
After 9-11 days of cultivating then sampling the closed cap in anyway and drying at 105 °C with HNO,
and HCIO,. Finally, testing and measuring the heavy metal with ICP-OES. The study result show the
copper accumulation in straw mushrooms from all type of substrate mediacultivation (21.000—34.700
mg kg') and found the lead accumulation in banana trees substrate media cultivation (1.767 mg kg™")
that the contamination level is over standardize of contaminated food and FAO/WHO test. From the
using the substrate mediafrom maize peel for cultivation found the accumulation of chromium (0.883
mg kg™, copper (34.700 mg kg') and zinc (75.517 mg kg') and show the most accumulation in the
straw mushroom substrate medias the highest level by significantvalue (P<0.01). Moreover, the result
show the highest accumulation of cadmium (0.150 mg kg™'), iron (76.667 mg kg™') and lead (1.767 mg
kg™") found in the substrate media from rice straw and banana trees while the using substrate media
from hyacinth is show the lowest of heavy metal accumulation. The order of descending of heavy
metal accumulation is as follows: iron > zinc > copper > lead > chromium, respectively.

Keywords: heavy metal, straw mushroom, agricultural waste
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WinnNg (Straw mushroom) Lﬂuwmﬂmﬁﬂ@
fiasemelEuninEnsnsduILLnN LmJlmu
Aufanlunislszneuennsresanlnauay
A1911R Tneinnse@n 84,000 Fiwdl Amdi 90%
wslnaneludssina uazdsaan 10% ‘lugﬂmm
winnnadanszilas TusssuanAdian 9asiuny
neane waitlaqiisianelisumutanung
1Blna  Aufanswnzminuuuasie luad 1
Wfarfifammﬁmmﬂmmmm [ NN I
e v HAAIUNITN ‘Emmu uazlumensn 34i]
nsmuInsEdan Nz ciausnnadinglaud
miﬂiwﬂnm“’lmmmmhmqmimwm K A
tdatingfu fnavman Lﬂ@faﬂmmm mu@@ﬂ 49
dntwa fiundoe 1w Lazheudaeeingile
wnzwiauedy  dudy Ineananimvesian
WNEHeelAn pH 5-7 LAZANLTY B0-65% Fa1d
anmilssitauiipadudining 80-90% gruvnd
24-40°C ANINLAS 25 — 50 wsaiauluseey
nszAnilia wazillafueandiauainnneuen 2-3
me LW@’LMmeLﬁmwm%mmnmw (@119,
2557) mummawwumnmnmmmﬁmm
vaaminnng 1aun neaneasa 30.14% Inunaden
24.7% AN 15.37% uaz@aneu 15.23%
wanaNTiEAmAY B1, B2, C, Folic acid, uaz
Cardiotoxic protein (NANWAILUILAZAANITAANY
%99AN3, 2560; mum 2557) Tnaa1113a89iiin
Vmemmwmﬂwmﬂ@ mm@n@‘ﬁﬂm viaglaa wils
LL@”LLﬁ‘ﬁ"Im@‘LL"] mmmmmmmmu (Uptake)
dinlUnneesiaaad mmmmnmmiﬂmﬂ@u
Tavieniin ﬂ@NLmﬂﬂV]LLW?ﬂ?”@’]EI“‘VﬂWﬁNLL@”@”@N
I@muun”l,qluimmawmm‘umﬁmﬂmmmmm
[MN31EN1UUAY  Kumhomkul and Panich-pat
(2013) Lﬁm%lwmminrg]m%umemu‘l@mmﬁq
298n luNaTaa (Cell wall) WAZESHANIZNLIAS
angreadulauarduginen uananil uin
Wallaauatunmlunisgadnuazazanlans
san nesuwas wAnlan Anna wazlasden

LNUINEAT 47 (RUUNLAK 1) : (2562).

TaeTaseniiansnasanisazanlanzminluio
Tun aeiug Aweinen  engrendulain
sreemnatALln  AnwoienedugIWIngn
uazAHdinduasansi udanmne (gvgnmi,
2560; KalaC, 2009; Nilanjana, 2005) #41ld N3
ﬁm:mm‘;*Im:mu‘iwwﬁnimﬁwﬂwmnmﬂ%
Jaquancuanseiupe  Enaumen  Wieding
wlaandnatne wazfunéas ’NLﬂuﬂl’ﬂNﬂ@’mi‘UN
ui‘iﬂmlmmmmmimimmmwL@?mmuim
mmmLWWma@wuwwumaﬂum@ummma
NANE mmwiuﬂ@@mmmﬂmmwmmmm‘lﬁm
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18NIFANEN
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1. MawizeNdanwmnz taannsduinauTon
gn N1edig Lﬂﬁ@ﬂ%m‘l}ww uazFiundos ‘lﬁlﬁ
ﬁn}mmﬂizmm 3 i i ldmnuanauuitaaiin 4
wmidnuesusiayiagmnz 600 nfumiaenaaes
(P¥n31) Wi lutngzenalsAannaassulumnan
1 Au neulfmnswinlunznsa

2 Wdagnizainde 1 wieanidu 3 dou
Tmmw,l,iﬂslmmmwmmuw 1 ‘lmﬂumm‘m
NANGRN (‘ummmummuﬂﬂmq 18 7 49 11 7in
LATHMIUNG 1 uq) 49 2-3 T "lmmmfaummm
LL@Jlmr:hmﬂmmq MLﬂJ@LmWNwmmmeu
1 (mmammvxlwaanmnm 1 09 uenaandly

v
a

mumﬂmamummmﬁmLLmLLﬁ\immmmx 2
daulsy wiveanidu 3 douwine i) 97 781
mvrm uazlsaamsigsuy (ﬂ?;lﬂ@ﬂ) 30 ﬂfm/mu
mﬂuuiummufaummumu 3 Lmvmu'w 3
lseidaLfialdnsanansazn’a Lazsatinlg
Azn31 2 ans Wreens llun8lulsamnzdia
ﬁmmuqmmﬁ 30-34°C uarANHAUALWNE
60-80% (&1L, 2557) .

3. MsAelaventin NanaINITNIZA
9-11 Ju zmmum'awmfaﬂmﬂuumvnﬁmﬁ
m”l,mmawamum 105°C fhuaan 24 Falus 7ia
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”Lq‘lmw”l,ummmmww NN1TUARIBENS1H
AviREn mmuun 0.5 N3y Imiuwaﬂmﬂfaﬂ (1’7i
HAUNN3WE 1+1 HNO mqmﬁmﬂ@u(Delomzed
water: D) wﬂ,ml,mwammu 60°C (fluan 24
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mmmu 200°C \luiaan 12 dalie aniiu
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15115um3 25 mL Aaeinnais DI (Kumhomkul
and Panich-pat, 2013; Quarcoo and Adotley,
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267.716 nm, YA4WAY 327.393 nm, LUAN
038204 nm, Az 220353 nm uazdansd
206.200 nm

mm’éwnmﬂmmmu (Calibration curve)
LATENANTAE ANENIATIIUTBILAA LNEIN
IATIHEN NBIUAY AN m,,m uazdanzd Razs
AN NN 0, 0.2,0.4, 0.6, 0.8, 1 waL 2 mg/L
AMNATATANLNIATFIU ICP multi-element standard
solution IV MERCK 7imanaidiasiivs 1000 mg/L ua
RSV InEEIAARY ICP-OES Taeidinasnnsamdiiug
daduaesatandiniuaesnisganaulas
(Intensity) uazAnnadisduamsanaazant (Concentration)
GalfirndulszAansnnsmAuluaeaunnsduns
R® > 0.996 (Figure 1)
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Figure 1 The calibration curve of a) copper, b) chromium, ¢) cadmium, d) iron, e) lead and f) zinc
showed good linearity with R* > 0.996 for solution spiked with 0, 0.2, 0.4, 0.6, 0.8, 1 and

2 mg/L of these elements.
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4. miwniteya gedeyailliands
WULANYIDT (CRD) 419 4 NIINTD7 Az 4 i
TR 16 VIENARDS TNUTILATIEITAINY
uwtlstsauuLuniafen (One-way ANOVA) uaz
Liﬁﬂumﬁumuam“lw,l,mmmml,t,uu LSD #szsu
Audesiy 95% (P<0.05) nel¥lisunsy
Statistic 8 Software (Version 8, USA)

NaNIsANELAazaNUsaNa

nsazanlangndnlufiantefiimagly
”ﬂ’éﬁmnmﬂfﬁfmmLquﬁLLmnﬁmﬁuﬁa BN
49 ‘V\Im‘rm waandnalne Lmeuﬂmﬂ’Lu‘Ew
Li@uwuﬂmunu 30-34°C AL 60-
80% KANMTANEINLG UNnmunsazanlans

WAWNERT 47 (RUUNLAR 1) 1 (2562).

wiinia 6 190 (LAadlen Tasidlen neuns wan
Az wazdanzd) luwinnenanauainnisld
TAAWNIEANNENALTIN 0.068-59.783 mg kg
"dw, W19d1a 0.150-67.633 mg kg'dw, Lden
d19lwm 0.083-75.517 mg kg'dw wazfiunédog
0.050-62.517 mg kg'dw Inelameymininga
wugegaluminiEesanunnliiieshe AN
(84.650 mg kg'dw) > &an<@ (75.517 mg kg
'dw) > 789UAY (34.700 mg kg'dw) > Az
(1.767 mg kg'dw) > Tasiflan (0.883 mg kg
'dw) ANNAAL %qﬁquIMMMiq@qu@uzuﬁﬂiu
Wianeandanung 3 ﬂﬁ‘vLﬂ‘Vlﬂ’ﬂ waandtalng
Fundne waznWedng Elusumymmmm%wmmn
mmmmwwuuﬂ?mm‘twvuunu@ﬂmwmm
1R (Table 1)

Table 1 Result of heavy metal concentrations in straw mushroom compared food safety standards

Treatments Mean of heavy metal concentrations, mg kg'dw (n=4)

Cadmium Chromium Copper Iron Lead Zinc
Water hyacinth 0.068b 0.533c 21.000d 44.483d 0.350c 59.783c
Straw rice 0.150a** 0.667b 27.350c 58.133c 0.467c 67.633b
Maize peel 0.083b 0.883a** 34.700a** 76.667b 0.817b 75.517a**
Banana tree 0.050b 0.733b 31.467b 84.650a** 1.767a** 62.517¢c
Thai food safety” N/A N/A 20 N/A 1 100
FAO/WHO?” 0.5 2.0 3

" Notification of the Ministry of Public Health, No. 98 (1986), National standard of contamination in food; N/A = not available.
“FAO/WHO (1987). Codex Committee on Food Additives: Report of the Seventeenth Session of the Joint FAO/
WHO. Rome: Codex Alimentarius.

NNIATANNBIUASIUTIANI9RINYNTARNIE
(21.000 — 34.700 mg kg) LAYALARANNNNTINE
mfmuﬂma (1. 767 mgkg™) mummﬁmmmﬁm
anaTianstuen (NTENWANBTEUGY, 2529)
LAZANANNIANUNTUAYNTNEATUNANL sz 15/
asAnTTaunNalan (FAO/WHO, 1987) Taain1g i
wWaandratnadudannizasanulasiion
(0.883 mg kg”) nadLAY (34.700 mg kg”) uaz
A=A (75.517 mg kg") luwinnegeqaotine

WadAtyn19adia (P<0.01) dauuanilam (0.150
mg kg™) Wan (76.667 mg kg”) LazA (1.767
mg kg') wummmm\hwm,mvmuﬂmﬂmm
eﬁq‘nummmmnuvl,mwmmmu‘lﬁm‘luwuwﬂw,ﬂ@u
TaNZMINANNEITNTIANTANIAINAITNIZLD
wywel annsngaintanzdinliniemiiisaduay
”muslum@m,uml,mr]mmu 2791 WingnHu19
(Lycoperdon per/atum) VIL@iﬂJLmUTﬂuﬂﬂﬂ@
AUULMAINRUUANLALY 500 WWAT WLNTATAN



KHON KAEN AGR. J. 47 (SUPPL. 1) : (2019).

geamdn danzd vewwas mzin Tandloy uas
wAALHawWingL 782.00, 134.00, 10.90, 3.47,
1.94 uaz 1.73 mg kg'dw AIuaNaL (Stihi et al.,
2011) quuLﬁmﬁTuwhiimm;wJﬁﬂ
reticulates ~ Schaeff.) luiunvnlndiuumas
NANHANGAAIMNTSH ATANLNTRTaNAINE
WAn neduad meia Tanfen uazuwAnlew
Winfiu 91.31, 57.27, 13.80, 4.20, 2.52 UAz 2.38
mg kg 'dw muansu (Siri€ et al., 2014) AuFu
WAIRWNNTN  (Pleurotus  ostreatus) ILLaxLﬁmTﬂu
Hae (Termitomyces clypeatus) Analunain
8N37 sTmANIUY ASIANLNNTAZANIAN
WAALEN WATRATAa WiniL 43.77-65.19, 0.35—
0.57, uaz 0.04-0.23 mg kg'dw ATNAIAL
(Quarcoo and Adotey, 2013) TedanARITLNA
msﬁﬂmﬁ'mmwummmmmmﬁﬂ > dane@d
> NAIAd > AZAL > IAnleN MNANsL (Table
1) usetnelsfimnn  nNmIRNLWAn  dans@
unanid nasuas Taslen wasdnadlanlunen
WiIRWNNTN (Pleurotus ostreatus) %LﬂzLﬁﬂ@.ﬂﬂlu}
2179 (Lycoperdon  perlatum) @aiiluusssn
Anflusionyud lugnisfivandlen Sifa uaz
prin  NAuduisudnmanululBuudiee
(Stihi et al., 2011)

(Boletus

agUnan1sAnm

nisaranlanzninluiinnigainnisld
FAANEAUANFNNAY WLFINTAZANNEILAS T
Winnsannndaginie  (Bneuen Waeding
A ¥ 4 % ull b
wWaandnlne  wazsiundog) wazmeia (A
o a - o i
ndog) INuNUIiNIRIgIuesiansluiilau
Taanslilaandniwadudasinizasiany
nsazantaslaniian nesuas uazdanyd luin
Wgegn  dauUnavaNLAALNEN  IWAN  uAY
nrialuiianvandagnieinauaziundos
@im‘mfaﬂ'wﬁﬁmﬁﬂﬁmmmﬁﬁ (P<0.01) e
inslddnauaadudagwiznunisazanlany
winANgm
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ANIRUAN

amiAsunfiinEagansdngn maZlEsunu
BANUUNNTINEANANNLATEUATTRUW  LazADLY
Wmenenaniuarmalulal  NuAneNduIaig
Taeoaensnd Tuwszusuangudnsg Ssdnlyusiil
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