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ABSTRACT
Ten pcilyり山 arOmttc l蓼hCarbons eAHO assodated宙 ぬ suspёnded parttdate maubr cPMD h

the ambね nt tt were conected at road由 お (15&vs for each samplel,urban and suburban reddenttal

areas(30 days for each sa■ ,leO ofYokoLma,JapanJhm 1999 to 2005.Fhe particulate matわ rfPM2.0

samples O days for each sample and歯 麟∝ h a monthl were also conected for the penod of2009‐2010 at

two other urban stts ofYokohama.Le target PAIs were“ temLhed udng gas chroma如 弊碧hy‐mass

spectrometw.The concentra僣 ons were hgher h roadttde comapared to urban_and suburban Fed“ ndal

arease Strong monthly and ttasonal va五 a磁on were found sho― g hgher∞ncentra伍on h∞lder
months andlower m wamer months both m SPM assol飢 al降d PAHsand PM2.5‐ bound PA][s.

1.Introduction

A・ir pouudon in urban areasが veS五Se to d珪【)ct and

uncontrolled exposure of large popula覇 On tlo tox■ c

substances.Among dtt tox■c substances,polycyttc

aromadc hydrocarbons Gttls),resuldng ttom the

hcottplete combus伍 on are of spedaliコ tterest,due to

theむ  to対dtt  Carcinoge五 dtt  mutage面 け

andё strogenic and andandrogenic properdes. In

urban areas,PAIs and thei静 ごk)rivadves are the lnah

culp]歳s for causing cance■ Therefore,the associa依 )n

of RだHs宙載l the respむ able tta(光 bn of patticulate

matter is of paJじicular mllportance in terms of health

eurects.s。 ,locaづbn speci■c assessment on pattulate

matter associated Fり Jtts are considered to be nfnicting

concem of human health and enwonment.Thus,

present stutt was camed out h multtle siね s of

Yokohtta,  Japan  to  prov■ de  i」bmattbn  On

charact/e」izattbn,source lden覇重にattbn and health」 isk

assessments of pa」 威culate matter assoclated Pttdlse

The mpact of the emissbn regtllattns for

autontob」 es in laFge C競おs,which were enacted during

2002 and 2003, was also stu畿 d t・om the SPM

san■,les collected ofYokohtta.

2.Materia:and Methods                      .
SPM samples were prov■ded by the YokohnTna Ciけ

nesearch lnstttute for Enttnmental Sttnceo These

samples were conected彙oln March,1999 to May9 2005

at three saI判 phg sitts of Yokohama Ciけ namely

〕Lneoka,  恥 anuma  Elementa理 /  Schod  and

Nagahama represendng the roadside(15 dttrS for

each sample),urban reddential area and suburban

red晨)nual area (30 days for oach saraple),

FeSpeC饉
“

撃 SiZe segregated豊 騰 p証 饉culate matter

CPM2.∂ Samples(2 days for each sample and thrice h

a month)were collected for the penod of 2009‐2010 at

two other urban sitts of Yokohama Ciけ namely

NeJshbaSh・i and Yokohama Natlonal Uni“ rsiけ .

SPM and PM2.5 Sanaples were conected wid■ Shiltaku

low vohme att saコ叩lers and cascade inttacわ葛

respecu馳撃 utrasonic extra薇 on was performed

WitttL(LChloromethane and the concentration of ten

pa五culate assoclated PAIs such as tuoranthene

CF10,pyrene eyry,benz[alanthncene CaAD,chり sene

(Chけ),benolbliuoranthene ObD,benolkliuOranthe

eD, benolelpyrene CeP), benO[alpyrene 侶戴

hdeno[1,2,3‐ cdlpyrene Cnめ and benO量]□perylene

eghr) were  ぉte赫 d  uSふg  gas
chromato『叩 hy‐mass spectrometw (GC‐ MS).

Statお歯d analysis was perfomed ushg stattstical

sotware(SPSS ll.5).The data was analyzed for

sources by Spearman co:口 lelatton and Pttd● al

Co岬 o“ntAnaly由 0(D.

3.Results and discusslon

Total SPM assodated PAH concentrattn ranged lЮ IIl"

0。 72 to 8.54 ng/m31正 th a mean of2.73 ng/m3,0.31 to

6.16 ng/nt3 1灘ぬ a mean of2。07 ng/m3and O.33 to 2.87

ng/m3wth a mean ofl.02 ng/m3at rOads畿 ,urban
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re面[denttal  and  suburban  resldendal  aFeaS,

respec敏馳ly as shown h Fig。 1,2,and 3.The

carc■ noge五c PAHs of BIblE Ind,BLttP and BlelP

were dom・ inated h Yokohama ac∞ unted for 75%,77%

and 72%of the total lnean SPM assoclated PAIs h

samples at the above mentloned sjtts,respe熱、し

The mean concentra伍 on of most potent carcmogemc

PAHs B[alP were O.10 ng/m3,0。 90 ng/m3and O。09

ng/m3at afOrementわ ned siねs,respetteし

The predommant PAHs detenttmed in PM2。 5

pεtticulate matter were Flt,Chtt BIblF and BlelR

The average total of PM2.5‐ bOund PAHs was l。 18

五g/m31蹴do。 72 ng/m3,reSpect競 ly at Neがshibashi

and YokohattLa Na伍 onal universlty dtts ofYokohama.

Strong seasonal Va五 a覇Ons of PM2.5‐ bound tts

were found showing hgher levels during wm協 r and

lowerln smme■

The present study ttd to assess the Lttpact of

em・issbn regula覇わns wl丘ch were enacted 2002 and

2003 across larger d覇 ёsin Japan、減Jヒ respect to SPM

and SPM assoclated ttS at roadside, urban

residendal and suburban residbnial areas of

Yokohama. Quan儀 ねted cOncentratlons Were

clasttbd hto pre‐ gulattn C_p」 ,1999 to March,

200"and post‐regulattn Oanual寧 2001 to May

200→ c Post‐ regulattn data inttated a moderate

reduoはon of SPM COncentrattЮn were 21%,27.60/O and

13.3%and rel熱、ly btther reduc油 )n of total SⅢ

assoclated PAHs concentratton were 46.6%, 47.8%

and 18.6%at afore ment■ Oned sites,reSpecI馳 ly

compared to pre‐ retta檄)n data.Lifedme canceF nSk

was calculated by mul“ lying Sum ofthe BaPeql磁 血

the uЁt五sk ofea7 x 10‐
5伍gた1り
。l prOposed by WHO,

(198つ。For the whole satthng penot the eSt血 attd

畿 thne cancer nsk Were l.98X10‐ 5, 1。 75X10い
5 and

l。 19X10‐5就 rOads逸,urban reddettl and suburban

reddentね l area, reSpec饉 聡し COnddettng the

r鎚Ⅲlatおn penod,隆time cancer五sk Were 2.40X10‐
5,

2.18X10‐ 5,  2.18X10‐ 5  and  l.38X10‐
5,  1。 15X10・ 5,

0。 82X10‐ 5遣l before and atteF the emlss■ On regulatton

at afOFe menttned siわ s,resped漁〕撃

― hG● Ii,3‐ c― ― &Mお 職 目 賣 腱   
｀ IPAlls

F増 1:Monthly∞ ncentratbn prome of sPM

assoclated PAHs at roattde.
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2: Monthly concentrattЮ n prome of sPM

assodated PAIs at urban residenual area.
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Fig.3: Montt concentrat■on prott Of SPM

assodated I認 ヨ巨s at suburban reslden儀五l area.
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