a
UNA 2
2581515 NA

fsidsznaunadalardanazisanmnlalasaisuay

asUsznaunedlandanazlsuidnlalasanfuau  (Polycyclic  Aromatic
Hydrocarbons, PAHSs) Lflumsﬂsznﬂuﬁ'agﬂunzjummmimﬁ%uw?‘ﬁé"ummﬂ naladniy
astinelfifanafinsieduanden  arsilsznau PAHs filassaireluianalsznaudan
aezlandnsus 2 astwlilinidenseiududunss, yussusniflungu (Cemiglia, 1992)
wuﬂmﬁauaé%‘lﬂlﬁqmmé"au isnaziiluiu th a1mAuazpznevdY (Laflamme uay
Hites, 1978; Cemiglia wa¥ Heitkamp; 1989; Freeman uay Cattell, 1990; Wilson W&
Jones, 1993) uananniiganiluring insfudn A3lelan (Nishioka uazAnsz, 1986) 2audl
lueunséag (Liinsky, 1991) unaaniiinresansisenay PAHs 3l 2 unaanansae a1n

t a

899078 113 TwnduAy iy aduainguninsuide (nsuAtuANUAE, 2543) USTAIN

o

nsnszinresuysdidAnyAe inannisunlndilianysairesarstunaduazingdu

o

[TaInAs (Cemiglia, 1992) Nymdanunsofuanslsznay PAHs lalagnisiutlszniuainish
tutlouansii nsmelauazmsdudanisfionids arsdseney PAHs aznaanaduisuuy
a o 5 o , Aaia ' 31 J v & 0 L%
Reunduuszuuuisafrediiinn Wusnsnennde ansnenisnanaiug uavinlinienly
P39aiEigIs9BimLnG (Wilson uae Jones, 1993)
1 v ' ' H o <
a1s1synau PAHs d@nunsoutseantaidu 2 nqulng) muiaminluena Ae
ansilsznau PAHs fiflinminluianasn (low molecular weight PAHs, LMW PAHs) Faiilu
415U sensUNNIWNINLRTY 2-3 29 1 HaNseni (Mueller uazAniy, 1989) warasisenay
PAHs TiflsiminTuianags (high molecular weight PAHs, HMW PAHs) Zaiilusnsilsynay
| r . & e T
FRouMIMLNTUAIWS 4 293uliiTenseriu (Kanaly uay Harayama, 2000) nnsidiassanu
ra9umamuNiuelulianatesanslsznay PAHs Ruasannununulunistansans
n'/ < Aﬂl d’ ) ] ¥ i Ail 1 ‘II
Wwre Twanafideusewuudunssazgnadesaaieldinendmiuyusausniungu e
wiminlauianasesanssynay PAHs  inau  AmsndAresauiuanslszinn
- e X ¥ "
lalasinvielisaunirfaziiunniuuaranugiunsalunisavaneuinesansnguiliay

anas duilafimnuanunsnlunisazanainfinnazinldanssynay PAHs fimanumamuat)

TuRauandanl¥unnau (Cemiglia, 1992)



ansilsznen PAHs fhawua 16 45a sauduwilugnsneuafuiaAgydania
WIEITUANATEIRILIAGRNIBIANTFRLNTNN (The United State Environment Protection
Agency, USEPA) é”m’tﬁ"agﬂun@um@qmid@uaﬁﬁﬁry’l’mﬁ']fo'z"mﬂﬂnmnaqme’iﬁuﬂzha

\3amau (Cerniglia, 1992) Hlasea¥refauanalugln 2.1

0O 0

PO G

Naphthalene Acenaphthene  Acenaphthylene Fluorene
Anthracene Phenanthrene Fluoranthene

Chrysene
Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[alpyrene
Dibenz[ahlanthracene Benzo[ghilperylene Indeno[1,2,3,cd]pyrene

511l 2.1 TasssfrsTaianauasansilsznay PAHs via 16 1iia (Wilson uaz Jones,
1993)



0 o o J’ 1a
wuasiudanaznsduitlaugdwinaay

ansulsznau PAHs Li}’wg?é'mﬂﬁﬂu“lé’umﬂwm%qmnﬁsm’mﬁuazmnmim‘:ﬁq
eannyed Mevutleusssuand iy nsdurasiiuAuanunainTulEay nlnfluas
v univsade msi?q’lﬂa?;Lﬁmqnqaﬁmsy»w'mGﬂmmnﬁﬁﬁmm:ﬁmﬁmgm P
nstuileufifinannnisnszinvassyed WEun naswnlndidlisnysol igunasnlng
nsEay B19saEn nsvUauMINARINTUAY nsndRdwlAn nszuaumsineileld n1s
LARNARA o ueNe 19T 14AalaTan (creosote) iluaAsynaundn ATUANNEUYIAY
wazestlsznvituazeng afuanyviuazengy afuannlelesoeud nismg nas
wRfna nsunsnsrartteidganunsguIunazgratunssalinseil sy

(Cerniglia, 1992 ; Wilson wae Jones, 1993)
1w3u (Pyrene)

w3 (Pyrene) dmifluansilsznauduvidlunguansisenaunedlaadnezlsunin
lalasanfuat (Polycyclic aromatic hydrocarbon; PAHs) Hdaniuaiidnuule(®,?,en)
Fuuuyiau (benzo[d,e fiphenanthrene) filassaraluianasynaudansunauuudu 4 29

densiamuilungy (cluster) Aauanalugud 2.2

S

Pyrene

q1# 2.2 Tassasrsluanazaslniu (Boonchan, 1998)

. | 1 o P a4 ' ) Iy ]

auRresinduilandlusnuzsssudacindndivaesden ilassailuana

WwoEs azaneun ddanuan A linuniusenistesaans (Trzesicka-Miynarz uay Ward,
< ) -l o - [ % a yal o : a <l

1996; Verschueren, 1997) awudnlndwinazinedanuagnaresdulsnnaiuadurizedly

Auasti i duszTaaid (bioavailability) 1#tes inl¥InTuazanuaziinauianasegly

Fnadanliduaanuny (Aronstein wazansy, 1991) IwFuazanslusaniazaneduvadidu

wnues wwntgy avdtlauldaunndnaty (Patnaik, 1992) InFuiiuansisenau



lalasanfusuimuluinduAuresdiuiu undasousfainmaen indialiauy safra i

-

Femas aunsnluiiaulufu aznaudu inuazeainid (IARC, 1983) uyrdaiuisnldiy

=l o -i' o nll - v -
1wmmumqmw’mlmmmuqm mumnmmnmﬂmiﬂu mmmﬂuwv IﬂﬂLﬂ‘W’]:h&

dlnl'al o < =

3 o ' o ‘°’

HuRfinisasasuasavzatTionindfuunasgnarvnssudnly nasfudsyniusiiuasy
< ﬁ ] P4 1 o a o/ a o va o a
asitluilan 1w aamnstledng uaznisfudantsfiandlaanss Inzuinlifianlunia
- < . o -’l’v - =
nssvaneLABIMnAuialatnss (skin iritant) wenaaniidaiiseaunismsany 1-laasand
i wulifellniu 7-8-laeea way 3-laaseandiuulafe]lndu lulasnizaasauaud
Tasulnsunaziuulaiallniuannnisuiela (Likhachev uazandy, 1993; Van Rooij WAL
L. W . JRE
AMz, 1993) wavsenwiafuguensnsainguyrivieesluiianiiaduyvaiy
] -3 [ © a‘ a ] - a

ey azdinasiadinnisniagriunie s lidnfifiaundigUsefiadn@ld (Sanyal uay
. ‘:‘l ' =l v = ¥ 1 <
Li, 2007) wananil Faust (1998) :aanudnlwduansnsansysuunla(e)iwuldnansse
b4

2 . . 3 = o v a 14 T v @ aa
1§ (cocarcinogenic potential) uﬂzmmmmumuﬂmnmminszauwaaammmm"lm

(lwata wazatuy, 1981)
Wuuunsu (Phenanthrene)

WuuY31 (Phenanthrene) %38 ludndeunilednNuunyisu (Phenanthrin) amiilu
anssznaudunidlunguansisynaunadlandnaslsundnlalnsanfuen  (Polycyclic
aromatic hydrocarbon; PAHs) filasssfslaanatsynaudaasaundu 3 cadensemiuiy

yaea Aauanslugli 2.3

g1 2.3 TaseassluanauasWuuuyiiu (Chang uazANE, 2002)

autRresluuuriuiiendluaoturaesuisariingndann (US. EPA, 1987)

L4

vaneinldtesunn azaneluneanegadldUiunans azaneldnludaniasaedurzaidu

wudu Ingdu laiededines mfueuladalns sfuaumnsyasalsd lanauwaznInasasn



(Trzesicka-Mlynarz Wae Ward, 1996) Fuuurdwduarslsznelalasanfueuiinglu
Tadamae Aasnnisndusifugouresintuantssdindiuaniusdadosiiniaann
mswen Ingilianysal arunsounsnszane 18wy aeneudu Yiuazennid (U.S. EPA,
1987)  Auwuuniuldlunsndnddon Sagsnila graivnssnen iy Mdluntsfauased
phenanthrenequinone, diphenic acid saudelflunudsasudanll (Sax uay Lewis,
1987) wananis cyclopentenophenanthrene i'al.i’]umiwﬁ'uﬁ' Falfifluanssasulunig
FuAmzinsating (bile acids), ABLALARIAR (cholesterol) LLa:m‘mLﬁﬂiﬁﬂm”é"uq (IARC,

1983) uymdaunsnldsuRuuyiiubitunnanismalaienaduaineruninug nswnlnd

o¥

o’

widuuazauiina nsenldl lseasundndiuldn egldu wdn sy Ruuunzuliaonudy

Ansdeuyndandaldiulnens paruiufizazuanseaniiiednidiniduiden
(intravenous  route)  WinldRanNanyedanlauasnnndUnF (human  skin
photosensitizer)  Wilagufigananiliifinnisszaneidsssefanauazszuunadumsla
(Lewis, 1991) HsearuinNuwwriuiargngadudiluluszuuniasivenns ten uay

sraautiRnazanelulufuldRanansaiutioyrisgadsinelé (U.S. EPA, 1987)
nmsaaefkaznsiinaisilsenay PAHs Tudiwonaas

\Weanssznay PAHs agludwsdananiinnisaaefalalnenszuaunissing
& .y Pl .
MN8N LaTiuazTanan laganfiazulduinviatieaiieslnauegfuandsnig

(7 3 AT '
neanuarNIATiaasanslsznay PAHs due sansivauegiuiadasiteluiuoandey

2
=

(Ashok WA Saxena, 1995) @u1sauenlinail
1. MIARILAMIINIBNN

1.1 msszimenaaiiiula (Volatization)

anslszney  PAHs flwileulutuazegiiiatnaziignsnisszivegandn

]
1l

a15Usnau PAHs Riagfiafu aannis@nsnudngnsisznay PAHs Aduwinluanamn

U4

H v
Vi uune1au axfidnsnissealdgandnansisznay PAHs RifidnidnTuianags (Ashok

Way Saxena, 1995)
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1.2 NMsaaERAILALILAY (Photooxidation)
1 3 | o a &
nalnnisdesaanaayivagfugumgiuaziiutuaduiduduaeas (Reyes
WazALY, 1998; Warner WazANY, 2004) saufiansld5a@sing  idu Fadunaun (Melcher

wazany, 2002)

1.3 msanAznaukazgnanduluaynAuBIAY (Adsorption)

RAR .
ans1lsznay PAHs luansilizeusin (hydrophobic) flaausunsalunisazans
g QJOI = o/ @ [ = < 3 1'% ] ]
W ldnn AsgngaduiafuayniraesAuisenznes (organic matter) laatinauuumunly
PunundeuanslalaaAduilsrdnanisgadulnaf (soil adsorption coefficient; K, )

¥ '

A1 K, Hesfvuaaanudianslsznay PAHs duavaneninléa anssznay PAHs Nl

o¥

o

wntnluanageazgninizisuduiuaaiuiuningnslsenay PAHs ﬁﬁma‘imaqm‘i'\
(Chin warAuy, 1997) wninslwileusesanssznen PAHs luduiuoaiunu Auay
mmm@‘mﬁumiﬂuﬁlﬂuﬁ'ﬂ% T,mﬂmsqm%uLm:um?ﬂﬂglszwm%uﬁﬁmwﬁmdwmtﬂu
BYNIARY ﬁﬂlﬁ’m?ﬂutﬁﬂuqnﬁzazmﬂﬂanuﬂﬁﬁﬂﬂuazmnmsﬂutﬁﬂu@”mﬁuwmﬂﬁu
Tnandeiusenianil qzﬁﬁlﬁ’a'1sgnm::'a'anuﬂé’mn‘z‘iq’%uﬁﬁlﬁmmgﬂugﬂ bound residue
%9 bound residue MiintuiinIFaawERdeRiFinluiui s tenllédendnlu
gﬂuuu‘é‘uq (Verstraete uaz Devliegher, 1996) wananienAseAnensldie 2 15a
A8 Pinus sylvestris uay Ledum palustre lunsgaduansilsznay PAHs Fhutlauluungs
vnuinanaunsageléluliunnmn (Malawska uazansy, 2002) FamunsoimunlUlg

Yidasnsilsyneu PAHs fwilewluunasinsng 1

1.4 maszanlufeiTIn (Bioaccumulation)

esnnlszney PAHs 1uidieu azinlfifanisazasudnlludsdiFinluignia
shuld ansilszney PAHs vnsriafinnuiufvsedadingu nduliasnudufinsenas
a09eln a1 unaamaw (Nour EI-Din wazans, 2001) Ruuuniuilanuiluissaunainey
&Reunsiailudiu (Spehar warAMY, 1999) AnusuReiiTanuuun WBunie #4775 asnsn
azanueunIIuLazfanaufinléidu fudinissansesufauninan (Michell uaz
Aniz, 1988) axduunduiinanadufnseldideuAunnluansingasusduuazuunsnau
LinelfiAinfi (Neuhauser WATARAY, 1985) NM3fignsllsynay PAHs anunsaavanlufelé

waranssznay PAHs lugnsilszinm lipophilic #nstsznay PAHs fiflunuinluanasn
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< 14

o - .
vilanadulydgensunaanaudgiald (Jones uaraniz, 1989; Jones, 1991; Wild

way Jones, 1992)
2. msihuanaAdl

2.1 msldnalalauy
Talauidusaeandladnuse SalduruanlaanaansusenauBundla wudn

H v ol ) ’
UsrAndnndalaindn anlflanizansisznay PAHs Rflumsinluianasi uslinamnda

= a o

wnlgsannunsIdaaunsa (Nam uag Kukor, 2000)

22 msldasial
o o i o a a a a - ,
ayiufrssanspiindlantimialansandaisdiAa (hydroxyl (OH) radicles) Az
anunsauanaananslsznay PAHs aidu lalasiewilefaanlas (H,0,) (Nadarajah uay

ARy, 2002)

3. n1sthUAMeEIN N

MM311TAN19390N (bioremediation) slunisidennitalunisdoaanmanuidune

18381915¥n01 PAHs waznnteadesunmedulaenisdesaaiaatsinfonqauad i

Y o =l o

anisvatAiiesiasnislfadunidiensaraansaiidunsavieaissenay PAHs a9

a51lsznay PAHs unsaliagnunsagneeslfetnsanysalanldafueulaeanlas iuay
WAIUlUNAA3 Y 1899R1FHFaN91 mineralization ¥3a@13Us¥nay PAHs U191iinna
a i J ]

AansulaesuwlalasssiraunsdauieliiluansUsenauiiiilassafreluanaidnasuacdl

AN UNHAARIFENTT biotransformation &13TRARFENI &130a8UAT (intermediate)

= <

- v vy o - & a ae a < ' Cr—
"Nﬂﬁ‘z‘IJ'Juﬂ’]?‘ﬂ’Nmuuﬂ’l@Lﬂﬂ‘ﬂuiﬂﬂ’iﬁuﬂ?ﬂ‘ﬂuﬂLﬂﬂ‘)ﬂ?ﬂtﬂﬂﬂ@“"iﬂuﬂﬁ‘ﬂ (Gibson way

9

Subramanian, 1984)
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Volatization
Photooxidation

Sedimentation Initial
Bioaccumulation . Degrodo?‘ ion
Chemical (Bno‘rrcnsfor‘mch?n)
Oxidation Detoxification
CO;
v Complete Mineralization
Removal«€ J

Qs J =3 4’ y ¥
g1 2.4 nszuIUNITAABATANG JUBIETLSENAY PAHS MintuluRanansan
(Cemiglia waz Heitkamp, 1989)

N151UANIEIN N (Bioremediation)

= o A

n1stintagnsUsznay PAHs wedann iwiiiendananssuaesqfunievse

a daa

el -l o alaa alal o il I | i %
deflFRnndeglusssuafineR flddaniinnsfnusaiugnesuuda iveilaeulaseaing
- o H 3 o = -
ansauvIdsunsmeflwileulidszdunnuilufindesavitanualy Tnaqduvitvie
AdiTnavarunsnidansutiowduundienmns unsianfueuuasngsudmiuldlunns
snyiAvlauasAn29dam (Maria, 1999; Dua uazAndy, 2002)
asl o -y ° % v o = P
asmstindannsdannandusamaulassafreluanauaraniinnaaiizesansn
£ o o 4 = AJ d' = &’ - ° o
Fasnisiintiaialsuiunsilasuulasresgrsninatuuas sl uAnan 1 naadn1suln
TaeREN19T2n W 1iie9anansilsznay PAHs uiazaiadianiniuaiiuarNandnanniy
WANFARY TAEANUIULAENITALTEIAI DI I LUTUINAFBNITAINUY NITATANLUAY
nMrrinegreeansilluRnandan sasilnasanistasaate109qaunsd (Trejo WAL
Quintero, 2000) 35 ilAENEAYluneindpviTaanmulufineaeansilsrnan PAHs
adn‘ o ) - A:I’ v < ' -
WMzuAsNUsendn daaaataansieRldsamiandnisaaneiaslagsssuans) ausn
Q. a 0 a om j i o % L4 -x H
nnapansisznay PAHs TiAaudneanysal ﬂgnmlﬂuwuﬁﬁmmms‘ﬂmﬂﬂuua:mlﬁwuﬁ
pansraiapnudemadenfigauasliifiadunsasadiuindan (Kastner uazAMY,1995;

Korda uazansy, 1997; Trejo U8 Quintero, 2000) #151lsznau PAHs Niluminluianas
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femﬁmms‘zi'aﬂamﬂ‘lé’dqﬂndqnzﬁuﬁﬁfywﬁn‘mLaqaga ﬁaﬁ'ua'ﬁuw?a’mqﬁ’mﬁqmuéwr‘fu
(synergism) uazenaadasldnsruaunsfizandt lanunueadaietssganadnssynay
PAHs Tilsnmintuianags (Bouchez uazaniz, 1995) Aafunisdnmnalnuaziladesine
fifendasfunsyuaunstietaanaanstsznay PAHs Taaqduridaaiiaanuddnylunnsld
Lﬂwﬁﬂu”a%ugﬁua?'m%umsﬁﬂLmﬂg‘ﬁuw‘%ffﬁﬁﬂezawﬁmwml%'lun?zmumﬂéamﬂiﬂﬂ
anEAusTINIAL e RNdna1s1lszney PAHs sanain@suandan (Wilson uaz Jones,
1993)

v
walulatlunistindanisdanniivanedansialilid (Trejo was Quintero, 2000)

- <

» = - i - -‘ 1 o '
Bioaugmentation duasinaRuqauridinaaavudedtldsz@nsnanlunisdes
aanagsRwaslilnBondiinnhuiieon
. . - Add’d - < o 1 AJ o 1 -
Biostimulation hAsinaRuasemisetiadesnsanusenisato e
qauvdadlulvAundiinnlulewiensiuliqdunddiszdn

o -

futinainanwanLaiinanssulunstataanea s s AT

= <l

Biofilters dhisnRnseeduienafisigauidegmeluierning
ﬂut&rlﬂuﬁnsxmﬂmném?mmﬁ
Bioreactor dwasnstissaaneludonin
Bioventing fhuaznstTaunasidudieulneiinnglfannauazlfansenm
Lﬁanszﬁum?vﬁ‘tyu.azﬁf-\ns?umiziaﬂaa'm'nmaﬁw‘éz‘fﬂ?zﬁ'\ﬁu
Composting dhuasnsindalasldeendiauuasgmuugfigesaniunaduijann
ﬂ?‘ﬂffaqmqms*mumﬂﬁ"mﬂm"arv}éﬂqumm‘étummaaw‘%"ff
Landfarming hiAsmnindauseifnisiudieutaansyaauvitedanintuan

il llinnstiansareresqdunistuuvldainia (aerobic)

° o ° 3 A/ 1o o
nstndaanssynau PAHs laedinsdaninazdszaunaudniauetiullads

0 al a al o

waneiaeinaldun nsliadwriddanansntenaaeaisnlsznay PAHs uaziinlyfiduunss
ArFuBuLazNasUlE nsTl inducer iedamziaulnannsraanssyney PAHs
maiifalRuazfafudidnnseufimanzas Uifenreneulaflunstesaaiarasqdunad
uazanmuIndenfimansauseninaiey Wy a1senms pradudurasanslszney PAHs
Ay Annsilunse-sing frungiusvaandiau iusiu (Trejo waz Quintero, 2000) 419y

‘J ' o © o J ° o’ o/ :"
windauimunzantadiluiladaddriigalunisindaanssynay PAHs Aaiuasldiinng

Weneane iy

ANNNUADIENITHMTINURINNG

........................................
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dfuanmuasdenlfimunzannaunisindaduaasiiunsa-ane ensdiuaasanfuausie

lulnsiausareaneasa (CN:P) drusnilfusasdaulilaaifnarsamisuasilaiadl
3 k . ' - :

AuTuuaznnsideandiau  Vidali (2001) MHagniezaes@anindeniinuizansanis

deggantanssznay PAHs fludlenludulitissananinligail

¥ , v
ANTY : 70-80% 1BIAIAINNAGIGATBINITENUN
ANITIuNgA-6ing : 6.0-8.0
unndeandiau £ 10 - 40% T832 1N ATIaE Ni8399T898NARY

hansanRigmaunnadniefudesindluiv
1FNUA199IMNT - spmdauaasanfuause lulnsiausianaanads
(C:N:P) winriu 100:10:1
NN (°1) : 30-40

o

aa o o ] aa < - . . - ¢
ANITUIUANITAININ 2 I5UANAR biostimulation unisiAnanTeIng 11w

] '
a & 1 =

Tulnsiau naaneda n1sldaandian  sANDINISANEITAALIIANEN TedaeiNNITaTANe

Y a = o

- T, f
mmmsﬂsznﬂu“la‘imm§uaum1uummwﬂw,ﬁﬂum?wmw'amani:v’julw-gaumﬂﬂnm
fuaseyAu e uaniinaussnsousrlsrninnlunisteaaanan luuaiFaanansm

¥ = ) &’ % . ) 3
tiasaa1adsnelAdN8au (Haigh, 1996) Swindoll (1988) $189149INNT LEAITAINITUAY
asaRuvIEaNeINadNiuTIlsenaudae Tulnsian Naanesa 31y nenasiilu Infaus

H 1 - A
WWnanistataaaansisenay PAHs uinninldasiaifen taadasanscazinaniuuaize
Fasldlunislsusanetdasaantanslsenay PAHs INNAN ¥R TINIULATTE WAY
- . 2 X
wiaai liaFaeulalunistessanaansilsenay PAHs AN
fgAnmindendnaunsaldlunadaindaansiieléidu  Martens (1982) wudn
dednljaminadluiumbutleusaswaunsdu wulsee)ueunsdu uaziuula(e)ngu az

o = ' &’ - - o’ a i

lfiRanstienaanel#Fdu  Kastner uaz Mahro (1996) IdAatjaminasluwiiwiiew
| - = al 3 o -i = o 9 [
WUNEIAUN UBUNTITU gaausudu uarindu nudidumAntendnaznszfunistdensaans
ansiszneu PAHs Munnndnduilidadensin insstandnfianimndrArypedosiiunis
' a - 1 a rlnl 1 o o
derueandiauluiu iuunaansqfuviztniauvainuans mﬂﬂmﬂgmmmwmulﬁﬁ
A’ ] ) - ] Y 9 g wd: 3§
1 daeatuaNAunsa-a1araRn daaliRuguu AN Iuurasresansemsuay

o

LLs'ﬁmﬁé'mqﬂmamw*w"[u’immuuazﬁmﬂaé’au.azﬁ'\lﬁ‘miﬂmﬁﬂumuﬁqﬁuﬁqﬁahau

9

. o ol i
18 (Hupe uazAniy, 1996) uazmqﬁmsmmaqmqmsma:m:‘m‘lﬂlumuﬁﬂwf]ﬂumﬂmu
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o/

dasinauazineandiaulftinuiatannty qm‘?‘itﬁu 11 Waadne wWienls! wWdenda negn
Hiden Fedratnaiiug

wananieaminuds dainnslddaamianiainemslunisdaeisanistindnansiield
wiuu Feimihimilautusavingelénanauds faeeuaes Chekol uaz Vough (2001)
15\1"614:]3”1'%ﬁaﬂqmﬁnmiﬁqﬁmﬁuﬁﬂm{l@umsﬂszn@u PAHs, PCB, DDT uay TNT
wudmﬁﬂmmmLﬁmJ?s'&w?imwmsfjﬂﬂmmﬂmﬁ*ma"lﬁ'lé’ﬂezmm 66 -77%

Haderlein wazan (2001) Menuinluidauszugrdanadratsnsadanlvifie
nstiessangiwhiluaviudiaulEEadunnnineunnaminansiuriadit 2 1iail 8 i

'
a o

Li wazansy (2002) Elfunavaindragnannindszdnsninlunisintiasnun

=l

dwitlauaatu nudnqaunidlsrantuariidnsnisdenaaneaisisrnaullinsifen
Q. 1 1 o
lalasAFueuiNIUIENdNg 38 - 57% Aelu 53 Ju

uANAINHE WTFA 1Ty 119 (2544) TARNHIAIHNAINITNTIBITEANIINISINRAT

THun W1edna waandedasuazluainas lunisisanistindasuidwileuiuuunsy

9

Waaousuvu uarlnduy nudniniulfendafsusrluanugainldiiianisdesaans

P = Il '3 o 1 o = ¥ ] '

Runurizuetnsauysalinialy 28 u uaztenaanavgeausuriunarinsuliatnsauysal

- = o

el 42 Fu weinednalsidaeisanisdasanienaaANITNANEY LATNUII9AUNTIAN
waenfauazluanusnilutadaudnlunstassans 1§TvadeRnsmaseunsluiion
anilsvney PAHs Wudsuandenlae 41Ul wudnansilseney PAHs avavaneldaludu
la3Tu (lipid layer) wazuwand (waxes) 18391u'ld (Simonich  wa¥ Hites, 1994) 33814
ilesinanqawidiinnzineguuialylilusssumaianuduasiuaslsney PAHs
Andlunalitinistienaanaansszney PAHs Matuldetinazaniia
qfunn Famdad (2545) 18d0 IesRemsnadafisasmaulaun Tuanag?
azanauazluuw Galusuidudleuson uesfusie nudluauiidalunsaaee
AzaalwduuaziuuuyulinuluiuR 56 1esmmanes ualuAudiisluanuqduas i
wulwuuaruuwinuvasegidntenluiuil 84 Juilufugaiinersimmenes aquléinly
zauaunsaiazanFunaslniuldnaunnnely 56 Su musasluaimaiuarluuun’
ANAAL
Kriipsalu wazane (2007) sﬂmquﬁqmeﬂﬂﬁmau‘iﬂauﬁﬂmﬁauﬁﬂﬁuﬁ%tmz
ﬂt}lNﬁﬂﬂET’J?JEﬂl"'l’ln‘l:?ﬁd’}uﬁﬁﬁﬂﬁ%aﬂ‘ﬂ’ﬂﬂﬂﬂﬁ"uu?’]ﬂu Tneldnse mn‘l:’iﬁ']u%u'] WATIIN

1A windseansnnlunisiinga wudntiunnansdsenaulnsdenanasly 62%, 74%
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WAY 49% ANNAIALLATANTUsTNaY PAHs anadld 97%, 92% uay 88% ANAAL Tu
sraIziaan 11
Ying uazAndy (2007) IEaenldnnsdonniindsrdnsamlunisiniaaulaaw
mnfﬂumniﬁamuﬁqﬁmﬁﬁLﬁﬂ‘f;ﬂwﬁﬂﬁﬁwm?ﬂszn@n PAHs WL981s1lszna1 PAHS e
16 Tinanasfia 94% melu 56 Su luszuufifinslfenmadludae
sngnseineaataziiudadoulaensaiuanuidndurasansisznay PAHs w1n
AN uT918158989 10 38 100 WinanninulusssueR SAsINsLREARIEATARA

1 1 o 1 < i H a IA, o
10 %92 100 Winduie whiefidusrasansnaziasuliifluasuaulaeanlafaslsiauiy

a <l o

Aiud 89813 (Boethling uay Alexander, 1979) ussinliAesiinisnaaauiuqauysd

= () a Z 9 <4 LI L d‘ = L °
luAu usznistiessaisanaiinlulieevieeialitessataiaaiiiaansiinanaidadusii
Tagiialiaznaseutuansifiannududuge Seannsmldifanistegaananaendsanuy

FFuandiFenesndinduanansanudndusssfuamsnsinazdnann  seliiieaneinay

s @ alea

illFuafrenguqduddngulndainnisldansdszneusiu qauvsdasliasyiinaiuau

9

auiliFunossadifeananastasaansgansivariiivualy (Boethling way Alexander,

: e F8 B s o
1979) wananiinstiesaaraduegiudiuiuanduizeun luAulatuiigne 1y

nsdimafndnAnysanistenaaneanslsenay PAHs AflaaUudu 2,3 uaz 4 99 (Loehr,

o o ol

1992) yinl#iinnsazane1esansanmsuaznansuaTau i ldannnszuaunsuwnue

a

199qaunIdNazdiudgafinausuiieidilybdenaaradiuluiaad uazdad

a = o

Q. w ] = = 3 i o o =
ANEATyFaBueandiauluRuan AuTuTiiameninlfqdunEdlidnsinisiazeyge

9
2
<

1 el - o & o 4 oy °
LLANLLANLTEILS zﬂu’]ﬁﬁuﬂﬂquq?ﬂl‘nﬂqqﬂ‘ﬁuqqﬂU?i‘ﬂ']ﬂ'] ﬁﬂuﬁquﬁHQ\TLWﬂlﬂﬂq?ﬂqﬂ'\u

= - " : | ° o [ ¢ o Aal
wnagadinaldUng (King uazany,1998) aaududaiuieaniuginiunisasyuasiia

- =l o

ureqdwEd anaduna-Asuasgungidiiacnduiusiuianssuresquyized

aaa 1 a 'A = Q‘ &' ¥
UfjfiFemstiasaanenaznszuaunisiuunueddy lnafinanssu189qauyFEasiiuau 2 1in
P -~ o X - = -l a de a :
WU IANTN 10 sAngadaaautieguu)inuiranTeqduyzausavaiin (Swift
wazAny, 1979) Annaiilunsa-anauasgingfifiunuindrAnylunisarugunisinauaes
vl mnmqmﬂunsm-dwuazqmmﬂﬁﬁm’mmmmmzw"vlﬁ’muhﬁﬁﬁmu’lé’ﬂsmﬁ

o

Usy@ninngean  rgevenniuldariinaldinisincursuenledanas uazdmiu
= d‘ o o 9 - @ v a o ¥ d‘

aandlautedArylunrsmelasuulfeinia eandianasiiudafuBiannseunagaine o

Ufisenazldanfusulaaanladuazan laaalinstdesasieuuuldainiaaziidnsinig

tianaarefisaniandnistiesaarauuylildennia (King uazansy,1998)
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acad a dlil 3

3 aal °o o - X o . a  ood
°il’[’]L‘aEI“H'ﬂQQﬁﬂq?UqﬂﬂﬂqQﬁQﬂqWQﬁuﬂﬂ U?L’Jmﬂﬂﬂ\‘lﬂq?ll'luﬂ'ﬂqql‘l‘“wuﬂﬂuﬂ?ﬂ'ﬂ

IS = ' < - a o o0 a 1 =
Ndsr@ansnnlunistesaanagns VI?ﬂ@qﬂu'ﬂ’fﬂﬂﬁ‘zqqﬂulﬂ\‘l‘ﬂquLNNﬂQ']NG’!N"I‘J‘ﬂLWEN

neNazndngnsie linualuanngwandanls (Vidali, 2001) asqnilusesandefanssy

o <=l

193998UY3EF901 (exogenous microorganisms) tanszEulRiAnsTUIUNNTtaEAaNE

o ¥ 2 Wypo ° o a o -~ N 1 ] % ,
ﬂQuNQQ1ﬂuqﬂq3UqUﬂ’ﬂ']\'i‘ﬂ'xl«n"lwwuﬂ?:ﬁa'ﬂﬁﬂ'\W'ﬂﬂQﬁ'ﬁuﬁﬂ’f] bioaugmentation L1781 TE9¢

= o o=l

Tunastintnansie unisdinaaunsennagauLdadnllsednsnnlunistesaateansie

9

- i - o’ 3 ' - AJ -
adliluBondinnuien  FaluBundingnenalinugdunddiidesaninmite

b

-

4 [ o o o/ -~ .
Aaundnldfunistfudgeanaiuglanldinalulatinnefugisanssu (genetically

9

. . . H = 5 i o o
engineered microorganism, GEM) lunnstiasgasasieluiuiinigea (Watanabe, 2001)

Ad:’d’v 1l o < (%3 0 & & a;o o J o e
qmun‘luﬂs:aumwmwa Lwsﬂzmmmmmﬂmmm'wmymmnuma‘i‘ﬂmmmm

a o1 o/ a -

qaunaEsinaliy  nsgryildaannatuisalunistesaanaansin Fesuteiuiuqdunsd

q .
' H

Urzdnfulurfaiiluitiewieudansemisiidegatnsdaia soulidsiladanng
5 } %3 dl n; ' Q - = = c'-d‘ = ¥ ) - g
Ruuandenduilimuizansanisiatyrasqauvizamsnaslfon iy grungil Weuinn

' a oa [ a | {l
Aadunsa-Ane ansaamns AsemauBunnaesansiinfdles o Uinailwiley (Van
: a - o A’ o a & » .
Veen uazAmdy, 1997) G9dnuanansadiulgalinaulalaeavingends biostimulation 1dnan
Msaudan fnlkrnuanunsalunisetsensasqdunidsnsdunieqdundnianaslyly
: ' g,
dswonkenilwileuansisznay PAHs inTu A1891%184 Straube UATARLY (2003)
euianisindaatsdsynay PAHs  fluminlaanagelaanisids Pseudomonas
aeruginosa @NEWUE 64 RaunsanARatsaaussRaRalduasAuRanduaaslldas
NUIE1915TN8Y PAHS 8089Ela 87% Tennndngaiiiinatnglaatinmils (30-34%) uazqn

pauANT lANa i IaBIRting (23%)

-l

nsiindse@nsnmnisiniaansilsznan PAHs e ldlaennsssatadqauyist

o

I¥iudandaunsed loun dulenedinsfiau (Diaz uazany , 2002) nedlaliawaanaged

<5

%358 PVA (Cunningham UazAnLY, 2004) LaTuALTENLEaaLUA (Braud WAZANLY, 2006) WA

fadafine eatunedrldluBunoenn daludsldinsiunlddagnisnisinsnsiiesss

g Teaziisangn liidlufusesaduaziidtnisssagasiing (Ogbonna uazALY, 1994)

Y o = o

Van Veen uazandy (1997) Mennudndagnianmainsnsunaiaaansaiiuunaaliqfuyse

3 o

Wiuidunisinegiudagiuuararsnsaldaisermisaindagnianisineasnaiiui

a a ol

maastyld doefinnisdarinueandian iuunssaesqdunidaulanuauniniianuisoissy

9

' = o 1 - < : yv
nstiagaaieansield dainldnnstesaareiialéiiaan uenanlidagnisnisinsmsiily

] H v v
a1saunsdilsznaudaedouniidauarhifidaanunsogadnivaislszney PAHs 14lne
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o -

ddl P |e;4= a -fll ) 1'% = u'ﬂ‘
ansilsznay PAHs TigaRnagnasdurzedngllazarnnsagndesaanslilnaq@unsedn

- 1o o o o

- - ; Y 4 2
innzAnegfunuiaresduriedngdedudaduanssznay PAHs Wi Falunisiia
bioavailability (Staci warandy, 1994) analFeNInReanLiu solid state bioconversion

Molla LazAndE (2004) medansttaautaaulunndaiidutieuaissyney
lalasAfuauazanslsynay PAHs wuauunnn laainsnau Trichoderma harzianum
WaZ Phanerochaete chrysosporium feug 2094 anasaiuaiaenuazrieig udainly
thfmindefivwilen nudinsesyresnansandaiunnaislszneylalasafuey

v
4 J ) o/ )
anaslunnsdnauanndndides uaziBunuansaunidmuieenmdaunnfuause lulnsiau
' -ﬂ' = o all 1 o

anasatinsInniliafisuiugainlildian

Akhtar WazAnLY (2004) lEanisaseansediTnaauiaidn Chiorella sorokiniana
faelauauiefiulsrdnininlunisgaduansisenay PAHs uarlanzudnidunzia
< - H g (] B o ﬂ' g H 1]
Anfouazuaadipaiitutiewluih nudndssansanaasnisgadusnafinauanilailald
lauau 25.3%

Krishna (2005) Mn1sAnEN1stnnansisenay PAHs Fuuileuluau leld
°"l o/ = ] 174 < 9 i
\AEy Pseudomonas sp. UWIagNIINIsinEAsuatadaitu W1edna wlaendne wudn

- [ o vl nll o o o

Pseudomonas sp. @nu1IIaTRyuAzatsanuuiaamInsinemslinuaziilaiihihinde
&191/52n01 PAHs Wudnfiauanisatanaaieansisnay PAHs TaaBniduri
a o o o o o o a i 5 °
Astuey Tanasyiug (2549) ldannstintiaaunitutleusaewiulagiinniesiss
naNuuAf

9

Mesorhizobium sp. usaanda wirluldafiasiie lunsauuazansiss wa.1 nuda STK 7

i3e STK %qﬂ?znﬂué’qsmqa Zoogloea sp., Stenotrophomonas sp. W&

Lgﬂﬂlutﬂ‘ﬂ"ﬂﬂt%’lLLﬂ:LﬂBlU1ﬁ‘nﬁﬁI?hxi‘]ﬂ’m%‘m@.?tylﬁﬂihdi")ﬂL%Q%ﬂ:Lﬂﬂﬁﬂﬂﬁ’]ﬁ e

g luAuRllyes 100 uaz 1000 un.ednz wuARiGe STK Taedhuidenda fduaudy

unTuuazsansanelniuly 78 uay 54% reeFunndlnduEusu snuddu nelu 60 fu
Siddique wazans (2005) I8ldredananfunguuuaiiGaiieiindsz@naan

nsasiunndaidsnluinfannisanugaamnssa wudnanunsaanFunadaiionld

nuanelu 5 - 6 JunsIIINANNI9TR

nstiaesaeassznay PAHs Tneqdunsd

qdunIdlusssugnAldnszusunisiuunuefdunatauuulunisdeasaant

a - 2 '
anstlsrnaunesssnTAnarasfauasvimuysdaia luansinagaamnssuiinig
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= o

Wawnaeinasamia qaunsdnindmuinsikiiauainsalunistesasiagnsdaunsed
mﬁmﬁm’]mm”ﬁmsﬂs:nan PAHs Fitluilawdnunludewanden Inaqduriedsasiing
Uusaielfamsatansanaarsfananald Tﬂﬂnziuﬁﬁuw‘%'ﬁ;mmmdaﬂamﬂm?ﬁﬂz
WU NLRanR s walan (Wilson uay Jones, 1993) wuaiide 3091 4 dne 811s0
datameanslszney PAHs 1§ Fufniulasiimsdnin Wi aeulnmsumzseassdi
%'qdqulmy’uﬁqqzLﬂumiti'aﬂamﬂuuulﬁ’aﬂn‘imu (aerobic biodegradation) Afin1seine
aaedssznau PAHs luuuaiiGelidnazndulndu Auuuvizy vieansdsznay PAHs
sinau aziinalnresssuuelnMndeutudie Gusuanmaiseendindulaglfielnl
aandawaléun Tulueandaius (monooxygenase) siselaaandaiug (diooxygenase) Fage
UjfFenssizeeendian theandiaudiungdasezlsundnléidu cis-dihydrodiol ufaaegn
tinaaararaléiflu catechol lasnaulal dehydrogenase Uffaanisiiunylansanda
(hydroxylation) sassliifuanssznay PAHs ﬁﬂtﬂuﬂﬁﬁ?ﬂ’l%uﬁuﬁlﬂdﬂﬂi‘kﬂﬂ‘?ﬂﬂﬂi‘u’]ﬁﬂ
uaznsiaeisundniiald 2 30Ae meta uay ortho
qauvFdusaznguaziinglnnnstinsaaaansilsznay PAHs uansinaiuly atnels
fmunudnnstesaaieanssznay PAHs laaqdunadilunsruaunisdadylunininia
anstuileu mqummmlumsei'aﬂmmmaaq‘ﬁuw‘s’*zﬂuﬁamm&au‘%uﬂg:ﬁuqmﬂmﬁmm
ansuuileuneianduazadl tinouardnsisareanisunsluwandan arudnelunis

a a o &K

indeuazgnldlanqdunid TeduRusiuriagesin siuareendiauiaruisalfld

9

14

A19RIMNT ATINAINITNIBIAAUNTE AnuAwaniuaswitiou Anaasnzney asnadlu

9
]

NgA-AN9 QUM LATHANITNLAINGANIAAY | (Sutherland WAYATAY,1995) sTEIIATT

a1gsznau PAHs  afluundatuilaudu wnfinsdwilewiuszazioaruiuinli
o o a ] 1 ° o

ansilsynay PAHs Taaanzlnduarduiuayniedulduiuiau inldadaeenunldanuay

gneiatlaeqduridtanas (Gothrie waz Pfaender, 1998)

mssasdaginFunasiuuunsulasuuafise

=

. - X
nselatdanedanslsenay PAHs lasuuafidaiaauld 2 uuy Ae Mduuafice
a = ' al P ' ' 'S I o - X ¥
UigvsuaznguuuailiFes winfinnsdanaaieatanysalaslfiaadiinanniu iiuaz
mfuewlaaenlad (Cemiglia, 1992; Wilson uaz Jones, 1993) TaailnAuunafisaazeas
] ¥ [ v v J
aneasnazaein ldinendnansiliazaneiin asiumuanizena ldazliaunsntanaans

ans1sznay PAHs Fufluansifianuatunsalunisazaneingild willuuaiFauneaiia
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wh‘lfu?;mmma?’Nmu‘l‘nﬁwm'] MFlunnstiesaansansiszney PAHs iaaziinl iy
udspnfUauLaENG Yy daulnnjuuaiidameiufidaazanansatessatssnalszney
PAHs sminTuianani flsznevlfamauudu 23 21 fagtiufisnenuuuaiize
U?‘Q‘ﬂ%(ﬂ@’lﬂ‘ﬁﬁﬂﬁﬂ’luﬂi‘nﬁﬂﬂﬂa’]ﬂvlw‘;‘ﬂﬁ \114 Sphingomonas paucimobilis §1URUG
EPA 505 (Ye wazmndy, 1995), Mycobacterium flavescens (Dean-Ross wav Cerniglia,
1996), Burkholderia cepacia mﬂw”ufq' VUN10,001 (Juhasz uarAndy, 1997),
Pseudomonas putida (Doong WA Lei, 2003) way Pseudomonas aeruginosa (Das
uAY Mukheriee, 2006) illuffu wazuuATEnBgnaTasntanaa e uwFulE iy
Alcaligenes denitrificans (Weissenfels waratdy, 1992), Pseudomonas fluoresens @1¢l
Wug 5R (Menn uazAnsy, 1993), Comamonas sp. (Meyer uazmndy, 1999), Aeromonas
sp. mﬂﬁuﬁ s45p1 (Ouyang , 2004) was Sphingomonas sp. P2 (Supaka azandy, 2001)
RN

TneninAgnssznay PAHs ﬁﬁﬁwﬁn‘iyLaqaqwzgnaiﬂﬂamﬂ‘lﬁmniﬁﬂumﬁfﬁ"ﬂ
deariiadien nsdensanelannguuuafidaazdaaifindst@ninim inl¥dnasalunis
denaaneiean LivnlHiinanstadunffnasuidufis Sedenaareldanuinndn
ang1lsznay PAHs maf fdnAryfainlfiianistasaaiaanslsznay PAHs 1datng

anysnd (mineralization) (Mahro, 2000) N1sinausaNAuIBLUATIFEFBNTstREAANE
ansUlsenay PAHs % Aaslfszuuenlofiduianddty laauuaiiFaaiiah 1 a1uisnaiae
eulrleasaaasansaesiuly uwhliasanhifissuueulsmasotesaanaarsiianysal
d' =l al a dl 1 7 o o fa; a A’ b3
WeuwuaGaaiai 1 liausodasaansarsiatuninnaaunialuszuuls (dead-end

i <2 o §qya -~ s ol o) o a ol al
metabolite) A liiiansaranuarenauinrauuafFaalad 1 199 luanznuuanizs
a o al r-‘ ] o o r:" 14 = o ¥ -
alad 2 szvuenlanMaunsadessanearsiatunfiuls anafinanliaouduisaes
ansustunfanaavizagIunsninasaanatun i luninaieyld (Mueller uazansy, 1989) A3
3189714189 Komukai-Nakamura wazany (1996) finudn Acinetobacter sp. maﬁ'uﬁ" T4
avtiaedainuuarlalasafueusiinduluinfuduudaiaansisdunignazauly aanidu

I v L
Pseudomonas putida &neWwg PB4 avldansiaduninazantusaliuasnieutiutenasis
dlnl -l .‘,’ o o ' 1

grantaauuduluwinsiuduse ldaunuslunaisenn

Lafortune W& Villemur (2005) ‘lﬁ’ﬁ'mmnnq‘uunﬂ'?'u?‘ﬂmnauﬁﬂutﬂwﬁw

b 1] J g o

anssznavlalasanfueu nudnarunsadensatsanssznay PAHs Afluawmintuianags
i w3 Tasduuaviuulafia]lniuls Taeaunsadenlnduiimnaududy 134 un./ua. 18

el 3 51 uazdeslastuiimanadudu 43 un/ua. Weaale 14 Ju ignansamnniaes
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a =

lﬂl ' 1 s d’l ¥ <R QA g [ 0 1
wupRFeNsznaveglunguuuaiizaidls adlddiasvinieszauluanauaznudingu
- = zd -t 1) ¥ -
wuAFeRluuANFaatinatas 20 190
Ozaki warAMY (2007) Aausnnguuuaizeanauiivwileuuidulinsaeu
) ' i P ; e o a < ' '
wudnguuuaiiFeiianunsadesaaaanssznavlalasansueulilugnengs Tanudingu
wuAR Faillsynausae Pandoraea sp. Y1, Hyphomicrobium facile Y3, Burkholderia

multivorans Y4 Wa¥ Brachymonas sp. mm‘v’u@' o

U ~ o o @ a cr 4 Sl
NANUUATIEE RRM-V3 waznsihtinduduitleuindumuuuniu

Asilsl uausn (2547) Apuennguuuaiiie RRM-V3 ldainluatuqs sadululed
189791199 Leguminosae  (Remsznada) waziduitafivgnuinludszinalng (Fwen
4uN3AN3YA, 2542) NudnguUUATF RRM-V3 Hisz@nsnmlunistiesaateiniunaiy

S s

windu 100 un.Aedns linuanielu 14 4 laudansanalnduadngign 14.83 un.feans
fedu weananiinguuuaiiiFe RRM-V3 fianunsndassanaansilsznau PAHs 1daaulsan
wanetiia TeaunsoaniFuinaeserduundu ngeedu Ruuwiiuuazvgeausuiiuléiiy
37423 100, 98, 99 way 34 wlafifus muafy neluaan 14 4 us azFuunEauinli

) aa X , -1 & a Sy v a &
nquuuAfiGeilaave nquuuATiGeiianunsousniiauiqusidetiades 7 slaTaan1s
duguinenuardaafianunsodneglu 4 ana ldun Comamonas,  Rugamonas,
Flavimonas, Pseudomonas uazdauliwdasliatuisadatuunidaiuau 1 18a Ty
wuATIFELNTNALIIINNA

WasannsiRsnguuuaiiFeadluduietininaslsney PAHs Tnenss azninli

' = A ] o 3

nguuuANFEAeviegoyBaauatnsalunistenaaneaisilsznausanana (Johnsen
v H 14

wazANLY, 2006) ANinluawIdEAjiAnmAETasiAtInguuLARIFe RRM-V3 uudagnia
nmainwas WelinguuuaiiGs RRM-V3 fid3auazdintpauainisalunisdesaaneingw
Huswizuld Sagnransainensiiazld 3 afia léun Wredna leuauuazusdnnszian 19
Wudagmamainemsiivn lddnelulszinalne iveldlunnsasanguuuaiis RRM-V3 Lite

daenguuuafiGe RRM-V3 Tunnsetassanglnduuasfuuwity  vhedaifigaundule (wax)

'
il

waauagIRalwBunnmn inldazaneansdsznay PAHs W ldlunnsdnalduazsinli

qawvsdninsRnegannsotanaanelidne (Simonich uay Hites, 1994) AITIEIUID
. 4 o o a -‘

Hamdi wazAnE (2007) innstinsaauiidutieuueuns @y Induuaziunlaiellwiu loe

FuAuutieuasszney PAHs siwaauisiiqduiddiisunsdensaneansifer
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waziinnadaaslldan wudadnsnistesanslsenay PAHs Qﬁumnndmmﬁ”lzﬂzdﬂw
419
leuauiiaaumunuiuan smiiniun meluduihaundentuinliifagmauiy
daunnn faonuaiesquilengluniazi pH Wasuuas e lilauouegluanin
Uneaidalannsiiesinge nudnleusudnsgledldlaglifinaeugl tassaine vie
Auin lssadraigasiuanienisliqaunddsuinizld (Ogbonna uazAniz, 1994) &9
$18974194 Pattanasupong WATATLY (2004b) 1&’%LLﬂnnq'uLmﬂﬁﬁﬂmnﬁqluuﬁ'wLL@:S'J'
nsldlauauviaa loofa (Luffa cylindrica) mﬁifaﬂluma‘éﬂfiumm?tymmntiuuUﬂﬁﬁﬂﬁﬁm
wen'ld adndsr@andnanlunisdesaannensinuuag carbendazim  UAT 24-
dichlorophenoxyacetic acid fhutlauluundan nudnanansagneesaas ldetsanysal
nely 5.5 uaz 1.5 SumNaIAY
wuinnsneaiifnenniuilededandensaudrdudnnszian inlingsiaaas
dld flasearefidumileunenia fangu wn g lda adalandides, 2543) nqu
wuAfide RRMV3 anunsaduinizld iesanniignguunniinliiuarunsagaenlyduuas
Aunwimudnlilugngulédan fnldinguuuafide RRM-V3 fiuinzegmafuuniiGeia
ﬂg;luunﬁﬂnﬁxmmﬁummsnﬁﬂmmﬂ‘lw?uuazﬂuuw?‘u‘lé’dw%u NI BIB T8Iy
yayAsde (2547) Wimsitiainfeantedasfanandnanldinnszian Sanudniun
Tangwin mnlsxnfaulﬂimmé’uwsﬁqﬂuﬁqﬁa anpslutinaann Fafuluniuisuiiaz
AnmnisrAninimaaanguuuniize RRM-V3 fiaasuuniedng lauauuazuninnszian lu
nstiataant iduuariuuwiu Tafuannlszney PAHs finquuuaiids RRM-V3 ansnsn
donaanelsd uenaniuiwiusalusunuteasnslsyneay PAHs i miinTuanags da
s 1Even T lTiAcamuusenistesaans (Trzesicka-Mlymarz uaz Ward, 1996)
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