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vuleAnsualuauuaie, http://www.pcd.go.th/info_serv/reg std soil01.html) TngUseniinuly
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ﬁa’mﬁngﬂLﬂgﬂugﬂﬁiaiﬁlﬂu He® lalasEu merA (Barkay et al., 2003; Barkay et al., 2010; Dash

and Das, 2012; Skyllberg, 2012)
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NN38139nTU (Sulfate-reducing bacteria) (Barkay et al., 2003; Skyllberg, 2012)
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qy v a [ | A A Al < . .
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28N3LAU (Adediran et al., 2019; Skyllberg, 2012)

Ingguresseniinuingdunidganunsainluldlas Aeuseniduiulvesadaduiavuiaibn (Low

'
a

molecular mass thiol) luraeidnsnsiinwiiawesAisavanasiloysenagluguninounindals

vseduagiunylvesavesasdunidvuinlng (Manceau et al., 2015) sUnesuvatsUsenLaz U

o o A

Avaun1siUseniigwad Jndunguaddgiauaunisiiawiiawesfineldssuuiinauuuld

o

81NA

£

NNTIATIERgIudeyailutuazaduiiindlolnalay McDaniel et al. (2019) WuIRAUNTE

fa 1

afrvufiawesAisndeglugiuteyalagdu aswmilednoaglulndy Deltaproteobacteria, Firmicutes,

Euryarchaeota wag Bacteroidetes wazlpeaulungidunuafiSenlddamnlunismela (luaana Delta-

o '

proteobacteria) wanaNdFaiigdunIdngudu q Felinsaunuliuvwanidndunuimsenisadisudia
wasAsludwanasuguiu taun wuadilselulway Spirochaetes, Planctomycetes, Verrucomicrobia,

Chlamydiae 1ag Lentisphaerae 52U09N15AUNUBU hgcA IuLL‘UﬂﬁL%ﬂfju Nitrospirae, Chloroflexi,

1

Elusimicrobia wa Actinobacteria #4liiinedin1smenuanneuindydunidasiuuiiamesaisedniely

a

Indy Fduaziiiuldinisadrauiawesadifuauantannulilugduniduainnarsvia

[

= oA’ Ay U oa Aa Ay Yo
wenwitlsluannguindunzdniufedwuaiienlddamnlunismela

N3TUIUNISALURALATY

a 1% I 1 o a a6 Y

USinawesuiiawesfisnanadludauindey iWunaseninamsviauveniunidassuiiawes

a =

AdfugduvIsiansailiAnfiuiialady vieUfiseniasumfiawesmanduidu He? Jufnain

Asvisuveseules] Organomercury lyase fiadnstulnedu merB Tnsfuilaznuldlunuaiidelngy
Actinobacteria, Firmicutes Wag Proteobacteria (Barkay et al., 2010) ANSYINIUVBIEU merB 383 Iuan

nsavauvenNiawesAEgnassvuluszuuiivig egelsinnu deyavesdu merd Tugruteoyadluy

<9
a

wazddiuindlelnddsillivnndnifleisuiududu q dwalfesdanuiiRsrtugdunidfiausasili

9

AnuiseAufaatuladliegiiatutagdu



Msansaaanaey, U7 24 (Uil 2), 2563

NITUIUNIIUDIAIITDNTLATY
UBNINNTLUIUNITAN 9 AnauTNau Gauisenvieusuusenituindoulneadun3dan

N3UIUNNINE Feanunsadeuguusen He® nduldu He?' ¢ wiieniseninujiseuesmseandindy

a

T,maLﬂuﬂﬁﬁ%&nmmiﬂﬂmuawamLuamaunuﬂsumumimaauiﬂﬂiawau 9 LLMUULUUU{]ﬂiﬁJ’]dM

o

A dalundvanisiiiud3une Hg? wavanusuad He® Tusguuiiian &4 Hg?* mnﬂg‘jﬁ%mﬁ%mmm

o
Y Yy
Y QJ

Bounduiingnszuaumsiwesmisdndunienszuiunmsiuiiawaduls viallfueyfuannziindend He

ogfluvaiziu TnswesArdoondinduinannisvhauesieules] Hydroperoxidases fias1stulngiu
katG uag katf 3591nn15Anw1v8a Smith et al. (1998) wuitwuafieinuldlufufionniadnisedng
Streptomyces wag Bacillus ﬁﬂg‘jﬁ%mmmﬂ?su He® 1Ty He?* ‘Lué’mwﬁqa wanaliiudsNa1Nse
TumaiAnmesadoondiaduludu egrslsnm wuitlugduniditnalndunulsen ssindnsuaesdn
JoendndusiniwesAissandusdraden 10 i1 (Barkay et al, 2003) Wedridsandeyaiidegly

Yaguuaziiulain Temalunisiwdeu He® WWu He? auiinduldosninufisenain He?" 1u He

nsTUAUNNINSTIssaaiiay 9

WANIMNUATHIMIFINNLE mimﬁlaugﬂmaaﬂiawé’qawmimﬁ@%ﬂﬁmuﬂﬁﬁ%w anduwuy
4uas (Photoreduction) Tnenuinngldanmzwindexdifuasainsdesds uanaduladondniiduniou
MsiasusUvesUsen Jsanunsaazgaiudsusuann He 1 He Iduiefuujisenvesqdunid
iamﬁqmiw'ﬁaugﬂ He® 18U He?* Aanunsarinsuuiizersendiadunuulduas (Photooxidation) 1
Wiy (Vost et al., 2012) wasdududnnilsladodfyfidmanosunesuuaznisindeuiivesusenly

Y

dawandeniiy 9 uenwilelunnuAsemiinvuniuaiinagn1aganim

v v A a Ao « a et A a a6
nindnstssdindivesuseniituimdeulaegdunsdanaruidieiu audiuldinfinguydunsd

a d‘d d‘ dll dl ! U 1 5
wanraeyianiunuimlunisivdsuuuaznisiadeunvesusenseninemina1edie q anelussuy
fnanfuaglifioondiau iauﬁamiLUﬁsJug‘LJsuaq‘dﬁa‘mmaLﬂﬁmﬂéfamawﬁa q Adudnaduddgn
denasionisiingunesuvesUsenniydunidazarnsairluldle Faujfsenmaidinisiintuwas

a ] a & o oJ LY A

Wasuwasegrasanaineluszuuing uazfunamanidfgfiduindeuiginsvesusenaslulan

94571 Msazuidamnsiuilouvesusevludwindenisdndudedinuidlanenalnniesssuua



Msansaaanaey, U7 24 (Uil 2), 2563

wianil iivelvteguveslseniifinfunasidunienusenluguesusing q azlula tielvaiuisains

LEUNITINN5TIMDINSU TN LAV puUsenlnag19TusEansS nn

LONANTE1989

Adediran, G.A., Liem-Nguyen, V., Song, Y., Schaefer, J.K., Skyllberg, U. and Bjorn, E. (2019). Microbial
biosynthesis of thiol compounds: implications for speciation, cellular uptake, and methylation of
He(ll). Environmental Science & Technology, 53, 8187-8196.

Amato, P. (2012). Clouds provide atmospheric oases for microbes. Microbe, 7(3), 119-123.

Barkay, T., Miller, S.M. and Summers, A.O. (2003). Bacterial mercury resistance from atoms to ecosystems.
FEMS Microbiology Reviews, 27, 355-384.

Barkay, T., Kritee, K., Boyd, E. and Geesey, G. (2010). A thermophilic bacterial origin and subsequent constraints
by redox, light and salinity on the evolution of the microbial mercuric reductase. Environmental
Microbiology, 12(11), 2904-2917.

Benoit, J.M., Gilmour, C.C., Heyes, A., Mason, R.P. and Miller, C.L. (2003) Geochemical and biological controls
over methylmercury production and degradation in aquatic ecosystems. In: Chai, Y. and Braids, O.C,,
editors, Biogeochemistry of Environmentally Important Trace Elements, 262-297. Washington:
American Chemical Society.

Boening, D.W. (2000). Ecological effects, transport, and fate of mercury: a general review. Chemosphere, 40,
1335-1351.

Bravo, A.G., Peura, S., Buck, M., Ahmed, O., Mateos-Rivera, A., Ortega, S.H., Schaefer, J.K,, Bouchet, S., Tolu, J.,
Bjorn, E. and Bertilsson, S. (2018). Methanogens and iron-reducing bacteria: the overlooked members
of mercury-methylating microbial communities in boreal lakes. Applied and Environmental
Microbiology, 84(23), e01774-18.

Dash, H.R. and Das, S. (2012). Bioremediation of mercury and the importance of bacterial mer genes.
International Biodeterioration & Biodegradation, 75, 207-213.

Dworkin, M., Falkow, S., Rosenberg, E., Schleifer, C.H. and Stackebrandt, E. (2006). The Prokaryotes. Volume 3:
Archaea. Bacteria: Firmicutes, Actinomycetes. New York, USA: Springer New York.

Fitzgerald, W.F. and Clarkson, T.W. (1991). Mercury and monomethylmercury: present and future concerns.

Environmental Health Perspectives, 96, 159-166.



Msansdwnden, U7 24 (@ud 2), 2563

Harada, M. (1995). Minamata disease: methylmercury poisoning in Japan caused by environmental pollution.
Critical Reviews in Toxicology, 25(1), 1-24.

Hong, Y., Kim, Y. and Lee, K. (2012). Methylmercury exposure and health effects. Journal of Preventive
Mediicine and Public Health, 45(6), 353-363.

Hsu-Kim, H., Kucharzyk, K.H., Zhang, T. and Deshusses, M.A. (2013) Mechanisms regulating mercury
bioavailability for methylating microorganisms in the aquatic environment: a critical review.
Environmental Science & Technology, 47, 2441-2456.

Lalonde, J.D., Poulain, AJ. and Amyot, M. (2002). The role of mercury redox reactions in snow on snow-to-air
mercury transfer. Environmental Science & Technology, 36, 174-178.

Manceau, A., Lemouchi, C., Enescu, M., Gaillot, A.-C., Lanson, M., Magnin, V., Glatzel, P., Poulin, B.A., Ryan, J.N.,
Aiken, G.R., Gautier-Luneau, I. and K.L. Nagy. (2015). Formation of mercury sulfide from Hg(ll)-thiolate
complexes in natural organic matter. Environmental Science & Technology, 49, 9787-9796.

McDaniel, E.A., Peterson, B., Stevens, S.L.R., Tran, P.Q., Anantharaman, K. and McMahon, K.D. (2019). Expanded
phylogenetic diversity and metabolic flexibility of microbial mercury methylation. doi:
https://doi.org/10.1101/2020.01.16.909358.

Skyllberg, U. (2012). Chemical speciation of mercury in soil and sediment. In: Liu, G., Cai, Y. and O’Driscoll, N.
editors, Environmental chemistry and toxicology of mercury (2"), 219-258. Hoboken, New Jersey:
John Wiley & Sons, Inc.

Smith, T., Pitts, K., McGarvey, J.A. and Summers, A.O. (1998). Bacterial oxidation of mercury metal vapor, Hg(0).
Applied and Environmental Microbiology, 64, 1328-1332.

Vost, E.E., Amyot, M. and O’Driscoll, N.J. (2012). Photoreactions of mercury in aquatic systems. In: Liu, G., Cai,
Y. and O’Driscoll, N. editors, Environmental chemistry and toxicology of mercury (2", 219-258.
Hoboken, New Jersey: John Wiley & Sons, Inc.

Wedepohl, K.K. (1995). The composition of the continental crust. Geochimica et Cosmochimica Acta, 59,
1217-1232.

Widdel, F. and Bak, F. (1992). Gram-negative mesophilic sulfate-reducing bacteria. In: Balows, A., Truper, H.G.,
Dowrkin, M., Harder, W. and Schleifer, K.H. editors, The Prokaryotes: A Handbook on the Biology of
Bacteria: Ecophysiology, Isolation, Identification, Applications (2", 3352-3378. New York: Springer-

Verlag.

10



	บทความ: "ปรอทและจุลินทรีย์" บทบาทของจุลินทรีย์ในการขับเคลื่อนวัฏจักรทางชีวธรณีเคมีของปรอทในสิ่งแวดล้อม
	Recommended Citation

	tmp.1711564204.pdf.0RDuC

