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Abstract

Toluene is a solvent found in industry and in air pollution. It can be exposed
through inhalation of various types of gas fumes coming out the exhaust air, fuel
vapors and the risk of exposure may occur in outdoor workers or traffic. The objective
of this study was to review the research of air toluene exposure, adverse health
effects, and risk assessment among workers at gasoline station environments or
similar exposure domestically in Thailand since 1999-2019. The searching was done
from an electronic database i.e. Science direct and Google Scholar. There were 11
studies selected with inclusion criteria studies. There was concluded air toluene
concentration (min-max) range 0.87-1,099. 14 ppb which were not over the safety
standard (<20,000 ppb). The previous studies had detected urinary Hippuric acid,
the biological marker of exposure to toluene in the range (min-max) of 10-10,889.47
mg/g Creatinine (Cr). The values exceeding the recommended safety value (>1,600
mg /g Cr) were found in fuel service station employees who were cashiers and
refueling workers. In addition, the symptoms shown in the previous research of
toluene toxicity were headaches, fatigue, nose irritation, skin irritation, throat
irritation, and cough. Health risk assessment showed that the Hazard Quotient (HQ)
was in the range 0.001-0.01, which was an acceptable level. Although previous
studies have found toluene in the air at concentrations below the standard, but
there were findings of biological marker of toluene exposure in gasoline station
workers. Therefore, toluene exposure should be surveillance with other routes of
exposure such as skin contact for studying a health risk assessment for occupational

health and safety administration.

Keywords: Toluene Exposure, Adverse Health Effect, Health Risk Assessment,
Workers, Gasoline Stations, Similar Pollution Exposures, Systematic
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M3 1 msUssiiunnsdudaiulngdu (Ussenm) nean1sAnysendnet wa. 2551-2562

AvinnsAnen, U a0l nguAI981e Nan13AneN % YBIANINTFIU
fiN1sAnen (20,000 ppb)
gilan eindes  daniiusms wiinawand  anududuluusseinanisvineu Auede 0.20%
uwavAnly, 2562 wdudemds  USmmidu 40.30+66.66 ppb (439 8.08-405.92 ppb) range 0.04-2.03%
YDUKAY \Tounas
Afss Fosnsy,  maefewlun  wihewfud  anududuedsveddngduiiwinauldFududa 0.54%
wazAy, 2556 nyunmamuAT  sumsitiagly ae/luy34 54.20 + 409.99 Mg/m”® %38 108.79
LUR ppb
NFANNUNIUAT
A3seu doumad,  dwnuwely  wilhowdy ANUNTUYRIEsIngBuLuuRAIyAAR 3 0.66%
2559 LUR NNAVEY Auade 494.30 + 16.11 Me/m? (M50 131.16 +
NFANNUNIUAT 4.27 ppb)
Mfnd douned  dnafuduly wdnowfudu seduenudiduvesansingduluusseanianis 0.02%
uazAMy, 2560 LM Ay vhawlungunwiuuuAndiyana fiauade
NTINNUAIUAT 28.93 + 32.048 ppb
Tunsaringkarn  @adiusnIg wihowaed  mududuedsuinasnivimshiiudonds 1.13%, 0.74%
et al, 2012 diudonds vty UAZUTIASUOUY AU 226.68+51.10 ppb Lay
NIUNNUMIUAT \Founds 147.05+37.41 ppb AU&a16U
Loonsamrong  U3lauauden  winewdi aanduduade 56.13 + 73.96 ug/m® (s 0.07%,
et al, 2015 0 mewluenms  3.28-354.90 pg /m?) vesnsduiaansluiy range 0.004-0.47%
NTNNUIUAT  IBATH ﬁiimmaﬂui’umm %39 14.89 +19.63 ppb
(329A3TUTU 0.87-94.17 ppb)
Tunsaringkarn nanaudsluan  Wwhiishen quSuiuusiaﬂﬂﬂﬂmnﬂ']ims’m'?mLmuﬁyuﬁ 0.12%, range 0.04-
etal, 2014 Wos mdaents  Auadede 91.10 + 33.23 Pe/m’ (433 28.72 - 0.19% way 0.06%,
nyumumues Ul 142.17 Pg/m?) w38 24.17 ppb (439 7.62-37.72  range 0.04-0.07%
sadnsEugu ppb) LLazwamaﬁmLtuuaﬂﬁmﬂﬂammﬁs 43.24
uaZANSIOUNN 4 656 [lo/m? (Y31 32.42 - 55.07 plg/m3) w3
11.47 ppb (139 8.60-14.61 ppb)
Taneepanichsku 911599750 Wi Anududuluussenaveddngduliandisegiu 0.07%, range
etal, 2018 vaneduim vhailenmns  28.8 Pe/m? (7.64 ppb) Fiads 56.3 + 74.2 0.004-0.47 %
NIWVNANIUAT - F0AT0 Me/m? (973 3.28-354 [hg/m°) %39 14.94 ppb
(939 0.87-93.94 ppb)
W3dan nas msarasluwn  fseenesly  Yhnassduenududuvesansingduiidede 1.07%
audfgu uay NIUVNUMIUAT LA Wiy 213.63 + 111.28 ppb
A, 2556 NIUNNUMUAT
Yimrungruang anfiusnng pnuEll  SEAUANMNITNTUINNNTIALUURAAINTNIU 1.73%,
et al,, 2008 ihifudowds  Usnstngiu amiluimatnsudemds wuriedslngsu range 0.36-5.50%
Jainyays \doinds uay WU 1,305.8 +1,122.9 hg/m” (439 268.7-

NUEAIIU
dnany

4,142.1 KUg/m°) 5o 346.50 ppb (129 71.30-
1,099.14 ppb)

ANNASEILUBS TLV- TWA = 20 ppm w38 20,000 ppb (ACGIH, 2019)
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M3199 2 MsUssdiunsdudaiulngdulagldan Hippuric aid Tulaae nan1sfnwisendned a.e. 2551-2562

gvinn1sAnen, Y anui nguA981e Nan13Ane % ANINTFIY
fiN1sAnen (1,600 mg/g Cr)
Assad deuned,  drdnnuiun winauAune dnllvguosngufnunivsunauseiuniny 13.13%;
2559 wimidhun ez Wuduwes Hippuric Acid Tutlaanay (mdudn 11.29%
NIUNNUMIUAT 1) fAtdeunimuaaindu 200.0 me/g Cr
Javaz 64.0 T03A9UAD UA19ETEININg 200.1
~400.0 me/e Cr $oray 20.0 fidade 210.02
+ 220.53 mg/g Cr
A3seu deuned  AnuAuEuluy weinuAvEud ¥AUANLTNTUYDIET Hippuric acid & 15.01%
wazANY, 2560  LUA AULAURY Auade 240.09 + 238.143 mg/g Cr
NIUNNUMIUAT
qilen Penaes  @ndusms winauaandivinng  Aualeves Hippuric aid Wity 422.71 + *26.42%,
wazAny, 2562 wfuidewmads dhsfudemas 977.97 mg/gCr WUIMNTINUTIUIU 6 AU range 0.62-
Janinveaunnu (3.13%) AANAUNINAIFBENITININVDITEAU 680.59%
Hippuric Acid (1,600 mg/g Cr) (agluas 10
- 10,889.47 mg/g Cr %38 a3anLiu 6.8 1111
YDIAUL )
Yimrungruang an1tusng winyuaaiuinis - A1 Hippuric Acid ﬁminwﬂumjuwﬁmm 17.5 %;
et al., 2008 diudoas vy weznihon @nndiudnsisudemdie 0.28 o/g Cr uag 14.38%
Jmin vays didnau Tungueuay (niineuddna) Ae 0.23 ¢/g
Cr
Tunsaringkarn nanuddluan  Wwihiishweny  ansenatannududunidinimmadanan 31.88%
etal, 2014 Weq Uaonsiy QI‘ETU‘TJI YDIAUIIUNAINUDY A1 Hippuric acid Wiy
NJUNNUMIUAT  50ANTLUBUA Waz  0.51 + 0.08 g / gCr
Useinelng HASHOUY
Taneepanichsku ~ auaensaniats  WiinWYaILd WU A1 Hippuric acid ¥dan1svingudiagse 2.55%;
etal, 2018 Fulun 91A1330A30 Frudlanudntugandineuyinnu (vde 40.8 1.28%
NFANNUNIUAT me/g Cr, Aoy 20.6 me/g Cr)

*AUAMUZINAD >1600 mg/g Cr

M13199 3 91N1TUARIINNTAUNEALNGDY HAN1SANYITENINGT W.A. 2555-2562

finsAnend  aawilivionsfinen ngudiegn Han15ANE
Tunsaringkarn anfiusnstaiy nwinuand amsddlvgiinufe Uindsue (61%) ilesdn (29%) uas
et al, 2012 Fonda WSnstnity STABLADIAD (11%) MUAINU
970 \Tonaa
NIUNNUMIUAT
afien Meindos amiiuimstngiu winaanil omsuansiinusnniigalunguminauiuhiiu fe o1nstan
hasANY, 2562 Founds Sandn WSnstnity fswe (48.42%) uazniinaUAnRUNUDINITTEMELIABIRINTIES
YBULAY EORER Tin (63.16%)
W3aan nesautR  Asasasiue M919957951U %aadammmammnizuwwaLﬁu%waiamﬁﬂQWﬂguqmﬂWi
qU WagAME, 2556 NIUVNUVIUAT LR UfTRnluiuiiiusogmuindndvgfionnisseeene
ngaMmYILAS  SeAeayn Jear 83.3 lunguiifienns Seuar 48.57 fo1ns
gAEABLAZSYAEIYNIUTTAULANTRY
A3SeU deunsdnas  awdudulun winnwfudud  nsdutheitulsaememufiumditasodulsades
AME, 2560 NTUNNUMIUAST AL AU naudadniav/lvdasniaudeundu Gevay 11.1) dnslagu

douldsunsuiaduiy (Geear 11.1) lanae (Soeay 11.1)
wazAudulaings Gewas 8.9)
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Msfl 4 MsUssumnuidsndsUnansduiadequaimlusyezen Taglden hazard quotient (HQ) AN SANYITEINGT) i a.
2551-2560
gvinnsfnen, U anuiifiviinisinen GGHIZELERE Nan13AneN anudea
(HQ >1)
Tunsaringkarn anfuimsiiudomds  wihnuaanduinsisiudemas HQ = 0.008 gousula
etal, 2012 ININ NFANNUMUAT
Loonsamrong AUIDATN wiinnuiivhendluennisaense HQ siaszuuUszay fo gousula
et al, 2015 NIUNNUMIUAT 0.010
Kitwattanavong anfiusnsthsiy wihoamiuinnidudemds  HQs fidn 0.004-0.022 gousula
etal, 2013 \doinds nammumuas
Yimrungruang anfiuinsinitu wihouaadnmhtudemds  HO lieliAnuzss = gousula
et al., 2008 Hounds Serte vay3 wagntinaudiineu 0.034
Tunsaringkarn nansudsluiuniiies Wnthilsnwanuaeade, §ud  HQ Tngdu winiu gousulel
etal, 2014 NIUNNUMIUAT I0ANTLIULUA UagHATUUY 9.57E-04
wansdududeyariun
(n=27,061)
| hisenadesnunarinisdad
v (n=27,013)
MeATedmiuinsanieifeuazundnge
(n=48)
: R lilgonadpemuLnaein1sAnLTN
v (n=37)
F1BUNTITEALNTDIMTUNTNUNIUITTUNT T
(n=11)
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