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Comparison of Trans, Trans-Muconic Acid Level between Roadside Occupations and Office Group in Maptaphut Area

wsUniu Idhmnungudiedn = 10.97 ety
azldnanguiiegveas 20 AudaIENW MU 4
NGNOIFW TINTINNG 80 AU UAZNFNATUAN I
20 AU onuddy Mntuldduuuuissuy (system-
atic sampling) mum%wua:ﬁuﬁmsﬂﬁﬂ'&qm Toadl
wnavidanfe Juanusnouugyninagetay 6
wou lufivsz3adulsadendumsrnuuasduuas
lo wazBudinsiumaNelosaiasla
maAnmeseilihumsusamnansnssums
W 3aN38555 M PTG TUNY I INeNaaY I

WaTuN 14 NUMWUS W.A. 2556

= -~ L a o
tpIasdiauazalnsainldlunsive
d' <~ d' a v v 1 =
wiaeNanlFlumadissdsznaume 2 dr1uds
o P % P @ o

1. wuudumual lauszgndannande bauna-
15wl Fuillameasuagudayam U wu e arg
W UszIenmsyinau

< a o

2. gunsallumstiuuarienzvidasne Ussnau

ael
¢S < 1 = ao

2.1 gunsalinudaans wiu vaaalndandau

2UNA 10 NAFINT LHUNDULBZTHAIM TINNIU
v < v o v & W ' & <

2.2 gy TashuSufiuaregndaans Wahu
o v [~ = v Vv L4 < L% ]
MadNUaanzd@sasauiasud) aaanualadaly
qquﬁlmﬁu 4 NAILALTEE F9605IANINN -
UUaMs guawanmimnmaaniamnteuasduin-
89N NIENTNAINFY NNINTEEpN

2.3 LAIANENAEITUUU solid phase extraction

m‘stﬁmammﬁaa‘ga
MsthuIuINTayad M sFuMealtieIny
Fayanill Uszidnmsmhau uazmstiualadna-
Jad st a5z unsansIud nsudnaletin
Pa P < Y 1
wenua laduasansiuudy lashualadddans
MNANG 2 959 USeNaUME ASIN 1 FNIEINDUMS
U LaTAIN 2 Naam o Usaes 10 4% 1

a = aa < ] v Z’ S @ oo

mzusziialndenday nuldnassdunihudeiui
& 1 a ¢ v a va Yoo |,

NnUudILeNEIMasljuanislealdis nigh
pressure liquid chromatography Ieeinsansud
nudilaiin (trans,trans-muconic acid; tt-MA)
1#8anusUuunItes1z9289 Boogard PJ uas Sittert
NJ® amssiusindeyaniwuudumuel Jaaiz
aznuliudennu

MYIANLHTaYa

Ainneitiayamlluainguiaiediaadide-
wssann 1gud Sy Seeay Andauadia o
wagsnade wazdndenuumnasgu Feanzd
WIBuguANULANANZBISEAUNSANTIUT N ud
Iledinludaszreenauuaznaansyay Eaae
YNIU Wilcoxon signed ranks test FUMINAEA
WIgUieusEmINA NN NIUNTANTIUT NIIUF-
falatinludaanzuasngndnwiuasnauniuay 14

aaaaqmu Mann-Whitney U-test

=
NANIIAN

anwaen1aUsLEINg

NNMIANINUI N UsznauaIinuauy
[~ 4 ‘:: " @ =
Wuweame Joeer 65.0 IYRBLINY 38.38 U
artinamadswinny 24.36 agluameing uas
Huurlusasnsuuanuinouuiinu 7.53
7119 (AN5199 1)

= % 4 da =

Wlsuiauszaunsansiud nsudinladin lu
Uad12921INN9Na UL BaININIY

PNMSANSEAUNTANTIUT nudiilaiin Tu
Jaamsraig Usenauandnuouussninn auuas
vaamsvhaunuh lunguandwuwsidthen nauuas
PAAMINNUT5EAUNIANTIUT n51udinladin uan-
ANNUENNTEAUNINEDA (p<0.05) (ABUYNNIU
WNAU 0.035£1.000 WALHAIVNIUNINY 0.330+

¢ X oA

34.834 pg/g Cr) il lumsusznauar@wdu g

952

Journal of Health Science 2016 Vol. 25 No. 6



wWisuiiguszaunsanud nnudinlainludaansszninnguiusznavandnanouuuazngustinnu luwaanumne

Usenaudne wiinnuduihiy f59anas wazau
FUNDLADS LAV H5eaunsanIUd nudin-
Tadin liuaneny Tungueruguvhanludiinnu
ABULALNAIN SN UTTEAUNTANTIUT nudia-
Taiinluuanerany (m‘mﬁ 2)

Wisuisuszaunsansud nsudinladin Ty
Jda1er8a91n 015917191 szwi’mntjuﬁnmu,az
NANAIUAN

PINMSANEITEAUNTANTIUT n5rudiladin

TudaamzaagUsznauadnsnauunasainns
MNUTENINNGNAN BN NAIUANNUT NGN-
Anwisenaudhe nguanwwinnudnthiiu ngu-
AuduNaLeDS laAsUTNTszAUNsaNTIUE NIud-
falelln nnngumuaNaEived Ay eada
(p<0.05) (ﬂejuwﬂfmmlﬁmfwﬁu NENAUTUNBLADI-
lgAsudng wazngueIuaN WY 2.631+86.141,
1.564£50.349 AT 0.056£6.769 MINAIOU)
(mswﬁ 3)

MTNN 1 I T8 ﬁhmﬁﬂwaaa“numzmqﬂssmﬂia‘hLtunmuﬂzjuﬁnmuazﬂejumuqu

anwaeaUsEnng NYUAN NAUMIUAN

Hunu (3080%) Frunu (3080%)

LW
ar 52 (65.0) 5 (25.0)
VN 28 (35.0) 15 (75.0)
a8 (U): Mean (SD) 38.38 (10.39) 28.95 (3.99)
AZUNINME: Mean (SD) 24.36 (3.85) 23.92 (6.21)
#laalumsyhau: Mean (SD) 7.53 (3.19) 8.00 (1.00)

5199 2 WU suIEAUNIANIIUE wsmﬁ'ﬁﬂﬂﬁﬂiuﬂamwﬁauuazwa”qmsﬁwwwmnzjmj’ﬂ‘sgnaum%w

msUsenauein nsansIud nudinlaiinludaans z p
ADULBNIIU WAILANIU
MLadesean (GSD) MLRdeLsNAae (GSD)
NYNAIUAN
WHINNEUNIU 0.035 (1.000) 0.056 (6.769) -1.000 0.317
ngNAn
WA ULANNY 1.392  (66.681) 2.631  (86.141) -1.245 0.213
@3I999139 0.158  (22.275) 0.402  (46.887) -1.070 0.285
FUNDLADS LFAT U 0.560  (48.852) 1.564  (50.349) -0.628 0.530
TEHCRRINTZAN 0.035 (1.000) 0.330 (34.834) -2.201 0.028*
MANBLME: @) limitation 284LAIBIATIVIALYIIAY 0.035 pg/g Cr
* 1506 Wilcoxon Signed Ranks Test LLGlﬂGi’NElti’l\iﬁﬁﬂﬁ’lﬁlmuﬂ’maaaﬁ p<0.05
NINTINMINBIIUGY 2559 Ui 25 AUT 6 953



Comparison of Trans, Trans-Muconic Acid Level between Roadside Occupations and Office Group in Maptaphut Area

mand 3 Wisudisuanadasmadiansansud noudinladinludaansndinnmainnu ssrirnngauaidneie g

Al'-ﬁ J 1 v v AHI o L
NANY WATNINAMIUAN (NANIWNNTIUNIIN)

nanUsEnauenzn Mndesealn  (GSD) Z p
AENWANNULGNINITY 2.631 (86.141) -2.979 0.003*
nguLMIhNdiinnY 0.056 (6.769)
na;mhsmasms 0.402 (46.887) -1.828 0.068
ngNLMIhNsiinNY 0.056 (6.769)
nauAuduNaLmaslEasuIe 1.564 (50.349) -2.790 0.005*
AguLnIhNgiinnY 0.056 (6.769)

AENULNMUNEN 0.330 (34.834) -1.828 0.068
nguLnIhNEiinNY 0.056 (6.769)

wieme: * 15886 Mann-Whitney U-test uanenaagneinashagmeada

a 4
AV
= vV L2 U

NnMsAnmdayaantzlssmnswud Ussano

[ 4 4 [

2 Ty 3 Wuwarme (388 65.0) §2AAABINU
MSANIVEN Tunsaringkarn T wazamz" NANE
TumweanNaanANTILWANEN Z9aNNNNANUUANEIN
ANHUTYDIIUNNANINVNITTUAUYAFNNIUNA
maasauseerinualandndsiaasasi
ANNFDAARDINU Manuela C wazamz"> NAnw
NANMIDENWAIENIVNG MIUMIENINNNIUITIAT
ndlaununnuszmna MsUfudnuvuouudaaly
ANNBANY ANNUIIUTADFANLTUNIAFBNINMS
YNIU RURINZNULWAT AN NINN AR T80
2182DINGNAIDENNURAFELIIINY 38.38+10.39 U
lsidgaamdananumsAnuI209 Tunsaringkarn T Way
A NAn luwinnuengwde 28.148.0 U ud
TndiAesny Avogbe H P uazaniz"® ndnwlungu
L S Vv = tﬂ' =
rusanamasladsuing fieny wae 39.5+7.82 1
ABUNIIMARAEINNY 24.36 £3.85 NLANITN/LNAT
290NN Tunsaringkarn T wazaae’® N@adnmn
Vwhnu 22.8+2.7 Alansu/wes® wasiliaiSau-
Waununaeilungug lnae@ewui agluanzau

a

1 p<0.05

(WA 23.00-24.99 Dlansu/uns®) Bulivade-
d' (17) gs g g’ L L = 1
Wenthunaw” matlihninalasinadansasan
radsadlusme @swelivesieosinsoasae
Y 0% 4 S a 1 1 [~
ladluladuuargaranaralluiudasreameatiy
szazaa U laa Sato A.CY @nwludad-
naaaInu astwudulusremelianudunusnu
Usmnaniiadialuiiu Teaivypnadnazianss-
= Yy 1 t:}:.:{ ]
wudulddnimyniiznaelva)
NMsAnmdayalssIanIMUTNaUUNUYT
druluaMOusuouuAIRdenINY 7.53+3.19
ALU4/IU A NANMIANWIVEY Tunsaringkarn T
uazAme? NYhumde 6.46+0.6 talue wazld
d00AaNNU 20978 Funszlnn® @nwiisnaanas
wuh dulvnl Seeer 85.7 oumnnn s 1lue/
M 52z MIURUANUNNNINT UL DNEINEED
MISUTNNTISLUUTUAN NN UGIE TNISENE
d' % 1 . .
tNEINUFITNYN polycyclic aromatic hydrocarbons
WU S5820aLAUNNBEUUNBIUMNUINNNTINTD
WNNU 3 HIlugaE WU 1-hydroxypyrene (1-OHPG)
NNANNgNNAUNMNTBENT 3 73 LANENBEN
HiladAnNana (p<0.05) (A1 1-OHPG LMnU

954

Journal of Health Science 2016 Vol. 25 No. 6



wWisuiiguszaunsanud nnudinlainludaansszninnguiusznavandnanouuuazngustinnu luwaanumne

0.23 Waz 0.11 pmol/mL Mua1au)>"

PINMSANHITLAUNTANTIUT n5rudialadin
TudaamzeaegusznaumEnsnouussniNnauLay
NARMINUNUT Tuﬂﬁjuawﬁwuﬁﬁﬁjqﬂwﬁmuu
FENINNN DULBENHINISTN N UTSEAUNTANTIUF
nudialafinuanarenuadieiited @ ymadd o
(p<0.05) (ADUNNULINAU 0.036£1.000 LLATHAN
YNUWINNUY 0.330434.834 pg/g Cr) §00ARDNNU
Navasumrit P azaae® #nw1n1505193001mei
ﬁaqﬂﬂaluﬂejuLL;Jﬁw%qziw%muuiummﬂ'gqmw—
NINUAS WUANSIUUEURANAY 28.19 danluu-
AU FANNNTINGNAIVANIIINY 4.77 dIU
Tuwus udruwanarenuad i ved Aynead e
(p<0.05) UBNNNLFanAd IR UURT AN
ladnwwmualad luzanae 9 fAuwui Mmevad
NAMISUFNEFaNsLUUT U M ualaduanaig
NNABUNISUTNNE F8US UN2DINN A1T6 B9~
Usznaumandrahiafisalaifsosud snseuaud
Tuunasauuanntn uazszaznalumsiaulugs
ﬁﬁm'ﬁaswwumﬁuwmﬂzjmmﬁﬁyjqﬂwﬁmuu%
tiasnhnduendwdienadu 4 mamsdumuainud
nduENILIAAzE NI 02.00 -13.00 1.
danalianszaaSUd NN alUN153519599L8 U
Tamafiasiuuduasingsumeiantiasasluds
Usznaudumeiedinuainsansud nsud Srladin
2y 5 91 mndnmNIHBUNIINLTES
aunliSudndminazainsodusanuanamald 3
WUMABUMIANKATAENT) 0.036 pg/g Cr lumn
MpgnUdane

TushumsusenauaBnay  Usznaudis wiin-
NUENINTY 99995195 wazeuTUNBLADS LT -
Sudhs fidnmaaismadiouasnsaniud nudinle-
fin Aauuarndamsvhnuliuandieiu nailliaan-
adasfudnste gunsslnn® Aldd@nmszduans-
wutuluidanvasdussnauandndiduianuy wis

NAMINNUGNNABUM ITIUBENTTEE AN
a96 (p<0.05) taudhazlaifianuuanareny uaLil
Ansandemimansmadaasdiuléh nzjuﬁﬂmﬁy’q
3 913wl dauLaznaIMsThauiimmassade
mﬂmhﬂa;uLLajﬁ'ﬁquzhﬁmuuuazﬂzjumuqu %
ayanuldhmsiududansuuduiiodrsdaiiiag
sz UNzaIWinuiathiy euiunawmeiled-
Suindsudazagluszwinwnannmsliuimsnu
NFNUA? Beassassagnimlugamsiauuaziiy
uviasasasuuuld izanmsdinagaliudnms
SudvupaNaLe a3 lgdsuinazag luuvasay ims
a93FUAT wazamuueniheanasiiasodialuuas
snsosusndaldUSInannnuazaaanneiy dan-
ARBINUMSANEIVDY Perter PE uazamz® lansia
Jomswuduuuuiiodyaaaszduaumelans 12
UWHENWUTILVRENIATHINUUUN UT I e SLu U
uanenuaelitad AYNNEda (p<0.05) wazlu
wiinnudmhiuguiy Faeseliuimswiaszes
Wnazagluusnaamivimahduihliilana
FuiaUSmnannnn o dway q maldnnusmaiu
ihiuuazagsunuumendn dadensiuSaudioy
Aauuaznasmshaudanuamaslnddeany
dlafnsandenduarini naanisisimis
lsNAdiaraensanIud nudialedin nouuaznag
mshauliuaneiety Wi mwasinuiasnh
nuwamasladFuduaswinmudnhiiy thean
amuwmsduinuanasrasdasacilams
Sudunasmsivuiusuauuiugnsaumsinu log
wrnztashuaziudiu ludeszeznaau ] 6N5I9-
asasaziimstamshoulugeniithaneess duals
anszarmasuduialdinnnhantnng 2 nguil il
fimsAnwiiiedeswas Crebelli R. uazams®®
wuastuudulungussnaanasnnnNng N Ia-
dunnu (Usanw 6.8 uaz 3.5 pg/m®) UONGNNY
a8l tadAMeadd (p<0.05) azwiulainsses

NINTINMINFITUGY 2559 Ul 25 AVUT 6

955



Comparison of Trans, Trans-Muconic Acid Level between Roadside Occupations and Office Group in Maptaphut Area

nmﬁ’ﬂuafm%nmﬁuﬁmsﬂﬁﬂ’aqm%uauummsa
anUSinamssududassiuudulusimela

RN sAneUSautisusza unIansIud
nudinlalinludaansessfisznauadninouy
NNNNMINNUTENINNGUANHILILNINAIUAN
WU NINANHUTENBUAIBNGNDITWNUNNULGN-
iy ndueutunawasladiuhefissdunsansud
nud Alatinnnninguaruguadnitesdoy
NNEDG (p<0.05) (ﬂq’uwﬂ’ﬂmmﬁufwﬁu > NANAU-
Funawmasladiui > nduemuan) Nl wilnnu
dahiuasilamalaSulassieuaaihivanms
ln B9 Abdul RB wazaniz® wuanaudinguyes
sstusFunnusnasnivsmsihiuwhiy 4.47+
2.55 ng/m° HAININAIIOUY 0.9940.70 pg/m®
B ULA8INU Tunsaringkarn T wazaaz"" wu
USanassiunguus nasaruusmsthiennn i
S8OUY (137.53+57.89 WAY 65.00£1.70 6N
§AU) wae Navasumrit P wazaaz® asiaadsine
swwuduiidyaaaluninnuuimah duwue
WAL 121.67 MUIUNUSIUEIU T9AARBINU Yim-
rungruang D wazanis”® @nwlunguwinaudn-
ihiuwuAeasnsansud noudinlain whiy
215.15 pg/g Cr aNNNIINFUMIUVANWINY 73.22
ng/g Cr iaNuuaneNnuadNluad Ay meada (p
<0.05)

nauadwnaeeslrasuinilamamssuduia
SFUUTUINNNTINGNMIUAN FDAAFBINUKANIT
@nE1ue9 Ruchirawat M uazaniz®® la@nwnnssu
FNEFSSLUUTUINNITAAT LUNGNAUTUND LA DS -
1%@‘{%51@mmﬁuﬁﬂ@qmwwmm wunsaialailn
NENSUFNEFYNNY 0.12 pg/g Cr NYNAIUVANININY
0.08 pg/g Cr uae Arayasiri B wazamue®” dnwlu
ﬁuﬁﬂqqmwumumﬁﬁmsﬂmﬁaumsmu%uiu
2IMALUNY WU NENSUFURENAINI TS
mnsafaladininnu 99.86+1.69 pg/g Cr 1IN

naudIINNIU 39.9245.39 pg/g Cr HnduaIFw
FunawmaflgaFuisiiszaznmmahouiiug
nnnhadwngubu idnmanmsdumuainga
wudh Gurhnudssana 05.30 u. Su-deflesas
dvhnuuazasFuganaudniiwnardadssanm
21.00 U. HADAAFDITUNIMIANBITRITUNNS
Anauns? Adnngusznavandndusodnseu-
sudSudnduanudssduiansuuiuluimio
BauFnuh nguadnilsihemahounm 0s.00-
20.00 u. rluTmas srfiadasinninil sses
nansszanas 9- 10 ladeiu Ussnaudu 9awn
sauimaglagmsiianwmaroud limanzay
duluauuumesnlgsalifiuaslile wuuiis
tawan wihiuduee sy viaenanduouy wud
i ldannsafiazaamsdududaansiuuiuled
Johldwuenauandsnnnguauauldaeamy
faudhmanennnduawaziviinumssuduea
Tiiumanasgu uasinaemsdnmilananlih
mysududialussduemaiuiu inushathedaliios
sravnmemnuiilamadasdomsifonsdmnms
azanyasasiuuduldmunu®
mafnwaeilfidedie mafununudaya
asaungN luraaadwmsUfudnusuouy Fadu-
TnajfiuussnuuanszuuilildSumsguaguamw
21993939 wozfluisunituiifiienudasmnmssu
Ssiuuduinadudueuau q 2eelseind lasaan-
ARBINUMSANEIVBY Tamkulworaphong S Wazaauz™
ddnwluiuiisnumwanui nduyaaaiiends
aguanamsiianuidssdamsyududaasiuui
wnnnilusias (nsaidlaiinlulaancnguuan-
IMSINAY 146+2.34 pg/g Cr uaznglusias
WNAU 51.29+1.77 pg/g Cr) uapealsnanuy eaasdl
Fahfaduuaiumedunadaniitiannnszuy
Mslumagaamnssusingls Imsdnwzasiie
suna uazeais™ luuiinuawe Gasemandes

956

Journal of Health Science 2016 Vol. 25 No. 6



wWisuiiguszaunsanud nnudinlainludaansszninnguiusznavandnanouuuazngustinnu luwaanumne

dansgumulssmzunnuaivdanadanluiun
WNUMWAWUD AN 5BUNIGszmeheiuminasgu

Vv
v @

fari lumsiseasadalumsiiudatheanmenuy
Huiusnaauy (ambient air sampling) iafudule
Fouidy uaznnmsdnwaseiildnasauns
aszneeslsansansud nsrudiledinly
daaewumsnseaneuuuLian (positively skewed
distribution) g338dslavUSuudladayanvadales
T#aansiu (logarithmic normalization) LaSLENIND
Lﬂummémsmmﬁm (geometric mean; GM) Wag
dnmﬁmmummgmﬁmmﬁm (geometric standard
deviation; GSD) wimiilumsinmnessdeliiitaan
Fadatiansiinnineuasthathamsieniaaa:
lidayadldifumanszneauuuldané (normal

distribution) Lﬁ&l&l‘]ﬂ%u

GHL

dlaiFsuifisudau-ndsmanaou wudsagih
NN IINUTNOUN NENANANILAUNIA-
nud nnudihlalinannnhiaumsinnu ey
Lmﬂﬁhqashq%’ﬂLauiuﬂejuaw?iWLtaJﬁwﬁqaiwq woziila
wWigugungauAnnAUNGNAILAN WU NFNANE
azdvsnansansud nnudinleiinannniingy-
muau Tasmwzadnminnudinhiuuesaudu-
wasmasladsuinaziinnuuannny

naAnIINUszna
yorauAn Aoy endy asy navdIgn
UnInenmansnmsunng guanmuIzinsada-
DUINBUAFIING DN TINTATzERd 71 1AM
DULATIEHAATISHNNYBNUH UGS 2azauawe -
wwngande Beunarsmy aaniaa) navandgy
AaRsaa3 5239 iliduusi Usnmuazanuazain

lumssivsindayannngueiagn

10.

@NEI13819DY
A05de gunselnn. Msaaszaumswuiulu@an
memaingaazslzdadlulasiensunsndy veq
fitusznauendwdudamsiuudu Tuamamnauns-
EFN. NSATNINGNY 2552;6:117-25.
Antfe 1BaunaIwY. mysuduiamsiuuFunosua-
nszwwiaqwmwwmﬂszmwumnuaﬁw?ﬁu’mﬁau
TuamuauuaiBUMNe SIMI0TzE89. N3
M INEITUGY 2556;22:802-16.
UseMARAINTTNMIANUINAaNUTNNE atuf 32 (389
muualiiasiladmusuuaiwe muaviselia
fuauin sneLiiaesteny SaniasTERINIEUa
fMuamUE SrnefiaNwann SanSaszeaenadua
wazeuathua nethumaneua SINmRUTnLa
mzﬂ,uLmemmuquuaﬁw.Léuﬁ 126 ABUNLAY 64 1.;
99. 893UM 30 IWIBU W.A. 2552.
afiss g3, 19dnG Bunddy, Waudng iaw.
mstthseialsennmsUsenaumawidnidansiunudu:
ns@dnmanuUIMshsugswasluasneiiiag
RWIAUATNFFN. NSFSAEINeNIng 2551;23:48-
57.
Sasgen fuwuss, gl Mendes. masuduiams-
wiuduluwinnuaniiusmsihiugamnd: nsaidnmn
WATIAUATYDULAY (HDIBULAY. TETIUN-
INTIUYDUUAY 2557;19:354-61.
Navasumrit P, Chanvaivit S, Intarasunanont P, Arayasiri
M, Lauhareungpanya N, Parnlob V, et al. Environmental
and occupational exposure to benzene in Thailand. Chem
Biol Interact 2005;30:153-4.
#3501 apuwed. Mmsuszlumssudunaansiuudunas
sUwuumslEfinzesntinnudusalagassssua luae
NFUNNNIIUAT. BITNAIFASIYENT 2556;13:52-8.
2UNNE nANTHn.ITBINBLAZANNUADANE. WUW-
pfait 4. ngunnamnues: Toideualas; 2553.
Boogaaed PJ, Sittert NJ. Suitability of s-phenyl mercap-
turic acid and tran—-tran-muconic acid as biomarkers for
exposure to concentrations of benzene. Environ Health
Perspect 1996;104:1151-17.
Wiwanitkit V, Suwansaksri J, Soogarun S. A note urine

trans,trans muconic acid level among a sample of Thai

NINTINMINFITUGY 2559 Ul 25 AVUT 6

957



Comparison of Trans, Trans-Muconic Acid Level between Roadside Occupations and Office Group in Maptaphut Area

police : Implication for an occupational health issue. Yale
J Biol Med 2003;76:103-8.

11. Lin CL, Chen JW, Chiung MY, Shih ST, Liao CP. As-
sociation between GST genetic polymorphism and dose-
related production of urinary benzene metabolite markers
trans,trans-muconic acid and s-phenylmercapturic acid.
Cancer Epidemiol Biomarkers Prev 2008;1:1460-9.

12. HUNWS Ansuns. gusznauadndusoansenueud-
Sudrfuaudssdudassiuuduluimiasays.
ﬂimsmmsmquﬁwmé’ﬂy‘sww 2549;1:75-8.

13. Waidyanatha S, Rothman N, Fustinoni S, Smith T M,
Hayes B R, Bechtold W, et al. Urinary benzene as a
biomarker of exposure among occupationally exposure
and unexposure subjects. Carcinogenesis 2001;22:279-
86.

14. Tunsaringkarn T, Siriwong W, Rungsiyothin A, Nopparat-
bundit S. Occupational exposure of gasoline station work-
ers to BTEX compounds in Bangkok, Thailand. Int J
Occup Environ Med 2012;3:117-25.

15. Manuela C, Francesco T, Tiziana C, Assunta C, Lara S,
Nadia N, et al. Environment and biological monitoring of
benzene in traffic policemen police divers and rural out-
door male workers. J Environ Monit 2012;14:1542-
50.

16. Avogbe HP, Ayi-Fanou L, Cachon B, Chabi N, Debende
A, Dewaele D, et al. Hematological change among
Beninese motor-bike taxi driver exposed to benzene by
urban air pollution. Afr J Environ Sci Technol 2011;5:
464-9.

17. a3 6. lsndiu: ssanaugumweulng. 1nas-
ﬂ']ﬁ"liil&i!‘llﬂ']ﬁ@l‘g2553;402356—65.

18. ud#l A9, Nenunamsaiivnulasimsud ladam
wadyuastaNaINAMMNEIn Janiaszeas. dud-
Wanmmmsaemndouasdunedey Jmiassees.
UUNYS: N3MUANLIA NTENTNETIUY; 2553.

19. Sato A, Nakajiwara T, Fujiwara Y, Murayama N. Ki-
netic studies on sex difference in susceptibility to chronic
benzene introxication with special reference to body fat
content. Br J Ind Med 1996;32:321-8.

20. Robert BG, Reynolds P, Hurley ES, Yerabati S, Hertz

A, Strickland P, et al. Estimating exposure to polycyclic

21.

22.

23.

24.

25.

26.

217.

28.

29.

aromatic hydrocarbons : a comparison of survey, bio-
logical monitoring, and geographic information system-
based methods. Cancer Epidemiol Biomarkers PreV 2006,
15:1376-81.

e nysaeTand, gnanwan ndImdiladiy, usson-
Sma.fivinmandw.finwaiad 3. 90u3: yadsduan-
N 2555.

Peter PE, French NL, Gwin KK, Picciotto HI, Reappaport
MS. Self-collected breath sampling for monitoring low-
level benzene exposure among automobile mechanice. Ann
Occup Hyg 2002;46:489-500.

Crebelli R, Tomei F, Zijno A, Ghittori S, Imbriani M,
Gamberale D,et al. Exposure to benzene in urban work-
ers: environmental and biological monitoring of traffic
police in Rome. Occup Environ Med 2001;58:165-71.
Abdul RB, Joneidi A, Jafari AJ, Ahmadi H, Mahjub H.
Comparison of benzene exposure in drivers and petrol
stations workers by urinary trans,trans—-muconic acid in
west of Iran. Ind Health 2007;45:396-401.
Yimrungruang D, Cheevaporn V, Boonphakdee T,
Watchalayann P, Helander FH. Characterization and health
risk assessment of volatile organic compounds in gas ser-
vice station workers. Environment Asia 2008;2:21-9.
Ruchirawat M, Chanvaivit S, Intarasunanont P, Arayasiri
M, Lauhareungpanya N, Parnlob V, et al. Environmental
and occupational exposure to benzene in Thailand.
Chemico-Biological Interactions 2005;154:75-83.
Arayasiri M, Mahidol C, Nayasumrit P, Autrup H,
Ruchirawat M. Biomonitoring of benzene and 1,3 buta-
diene exposure and early biological effects in traffic po-
liceman. Sci Total Enviro 2010;408:4855-62.
Tamkulworaphong S, Polyong PC, Kongsombatsuk M.
Comparison hematological of benzene exposure between
indoor and outdoor among resident living near petro-
chemical industrial Mab Ta Phut area, Rayong province.
Asian Conference on Occupational Health (ACOH); 2014
Sep 2-4; Fukuoka, Japan; 2014.

Min une, WAl AW, aigwed urasvdu. anw-
\dendadagqumwlszzunnuaiy danedenlue
ﬁy'u*?;mumvgﬂ WAL, NINIINNMITNTITUFY
2551;17.901-15.

958

Journal of Health Science 2016 Vol. 25 No. 6



wWisuiiguszaunsanud nnudinlainludaansszninnguiusznavandnanouuuazngustinnu luwaanumne

Abstract: Comparison of Trans, Trans-Muconic Acid Level between Roadside Occupations and Office Group in

Maptaphut Area, Rayong Province, Thailand

Chan Pattama Polyong, M.Sc. (Occupational Health and Safety)*; Anamai Thetkathuek, Ph.D. (Tropical
Medicine) **; Nantaporn Pattaraphut, Ph.D. (Environmental Engineering and Management)**; Nalinee
Sripaung, Ph.D. (Toxicology and Environmental Health ) ***

*Faculty of Science and Technology, Bansomdejchaopraya University; **Faculty of Public Health, Burapha
University; *** Rayong Occupational Health and Environmental Development Center

Journal of Health Science 2016;25:950-59.

The purpose of this study was to compare the urine level of trans, trans-muconic acid (t,t-MA), a
biomarker of occupational or environmental exposure to benzene, among roadside occupations and office
group in Map Ta Phut area, Rayong province. The study subjects were 80 roadside-working individuals
(gas-station employees, traffic police, motorcycle taxi drivers and grilled-meat vendors) assigned as the
study groups, and 20 office workers as the control group. Data were collected using questionnaire; and
urine samples were collected before and the end of work, and subsequently transported for laboratory
investigation for t,t-MA level using high pressure liquid chromatography. Descriptive statistics, Wilcoxon
signed ranks test and Mann-Whitney U-test were used for data analysis. It was found that urine geometric
mean (GM) + geometric standard deviation (GSD) of t,t—-MA level among the gas-station employees, the
traffic police, the motorcycle taxi drivers and the grilled-meat vendors before work was 1.392+66.681,
0.158+22.275, 0.560+48.852, 0.035+1.000 ng/g Cr respectively; and the level for the control group
was 0.035+1.000 pg/g. At the end of work, the level for each of the study groups was 2.631+86.141,
0.402+46.887, 1.564+50.349, 0.330+34.834 ng/g Cr respectively; and that for the control group
was 0.056+6.769 pg/g Cr. There was a significant increase of the concentrations of t,t~-MA between
before-and-after work for grilled-meat vendors (p<0.05). The gas-station employees and motorcycle
taxi drivers had significantly higher levels of t,t~-MA than the control group. It is recommendations that
people with roadside occupations should have regular risk assessment. These informal workers, not entitled
for occupational compensation, should undergo annual screening t,t~-MA and be advised to occasionally

refrain from roadside work.

Key words: trans,trans—muconic acid, benzene, roadside occupations
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