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GC/MS \Z X B9 Mrika s L7z, ORI 2~4 3RO OHPAH 10 FE % 54 & L,

M) XFT)

U (TMS) #FHEMRAL L 729 2 T L, sHEBEOEKREL, T3 RMAER{L OHPAH % PILRIEEH#Y)
BHE L THWT PM R OERIEH L7, OHPAH @ TMS FHEARDOEINA + el (SIM) (2B 5K

RAE (S/N=3) i3,

12~930 fg DFPHT, FXTOHPHRIRWEIIOWT 105 5 THHE - W95 2 L8

T&72 W REEEER CARGRTHE L PM Y 7o x sy YTl LZz0b, ) 7 7 VEM
R DRRL TMS AL L T L7z SRTHliR L7z PM R 0 8 #0) OHPAH % 5E i § 5 Z L 12
WIIL, ZhoOMERPAE, 20~4100 fg m™ TH Y, S-hydroxyfluoranthene ¢ PM Hi EE O i i 13 AT
EHRNDTTH S, MV LI20HEE, K&K CAHRO OHPAH % €& T SBOGHEO#EREO—2 L L

THEHTH 5.

1 # =]

RAGREWHAD—DThHhHREM LA R RWH,
particulate matter, PM) %, 74 —ENHA R R THHED
RS, VEIBRIE OBERD, AMRBE, KEAWNPUEIC & 2 =k
M IS LY AT Y. PM OB kSRR ORL
SR TEC ORI & ORI KB D 0, WA
&% 8 (Chronic Obstructive Pulmonary Disease, COPD),
T H3 A 7 & DWPFREREREIZT T, DB, A%,
I LA I 7 & DG BRI S & R OTRETR IS b YL AR
FoTwaY.

% BRI HIE ALK FE (polycyclic aromatic hydrocarbon,
PAH) (&, AHEMOARTEEMBEIZ L > TERL, 71 —¥
WHET AR RIRBER C A, &3l EEn, KRB
Bpo PM IZEHINL TEBARKGDO—D2TH L L2
5, KRB TORSEERLRFEEOBID 5% D%
PATHBNTVEY ™ PAH ITIZIRFEAS AN/ 28 BRI %
RTWEPHE SN TE Y, EERAADTERR (Interna-
tional Agency for Research on Cancer, IARC) &, \W <D
D PAH 20 AN D B, T23EEbMAWHE L LTHH
LT &7:". PAH I3HRBED A2 TS B B IR ALK
(hydroxylated polycyclic aromatic hydrocarbon, OHPAH)
Rx ) AREORRA RBALFEEARE AT, PM D S Kl
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${D OHPAH DAEAEDHER” P &, #Naflives 1 —+
WVHEH AT A, KM R0 e DIRBERE D X 9 2 BRBEFE A IR
K35 PMHIZH OHPAH DFAET 5 Z L i s hvcw
YT F 72 PAH KRNI BT BRI - 5V
RS %4 L THAL & L OHPAH @ X 9 % LB Rk
MICER SN LidioT, kP SHMESNTE
72 PAH ® & 7% 5¢ PM 110 OHPAH (2 & 5 Ak AR
NOHBLBEIND.

OHPAH OHZ1%, BEEOPAHIZE S WL A hasr Yy
B/ A ba s UEH, HAHVIPLT v Far vigtkz
ATWEMPGFEEL, PMARTEVE VRRERICHT 2
OHPAH DFEGHEDN TV, T 5 DifEk AR
OREIZ X D iHEOMERR S AL B2 00, [
CHA% PAH Th > Tdh, KEREDOMNEDHRL 2B MEAKE
&t OHPAH O KANHEZ LR T 52 Z LIZEETH 5.
Z DA, OHPAH ® DNA & DA MIZ DO W THREE L 728
EHH B F 72, PAH IZAEANTHRH# S T OHPAH %
WL, RHRICHHES A LA, ZhE TIE PAH B
TN F=—H—& LTRF OHPAH 23FIH S, A1k
WTERSHAREW L LTOMESITTHh o722,

RKEH, 5 WIFRBEFEAR RO PM 1 OHPAH O
SR, Az~ g 7-EREAMWE (GC/
MS)” 19 kM HPLC (HPLGFL) 'Y, LC-% ~
7 NGRS EE (LCMS/MS) PR v S T & 7
GC/MS #TIE, KEELXF LML THUET S Z 1%
, BEALEDOHA MY AF VT YL (trimethylsilyl,
TMS) FEREAH SN TWRYOY Z2ofl, ~> 57
VA BRY Y NVEERLE 2B T LA T+ AL
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Structures of OHPAHs as the analytes in this

12X 5 GC/MS B:b i S Twa 'Y HPLCFL 0¥
4, OHPAH OB & W EESMATRETH S 05,
PR BN 72F8 D OHPAH LA CETwawn™, £
72, LCMS/MS Z H W EHEGTE DB I TV E b D
O, THREERELOIE, KEERA F bn kS
UGB I A A AED LT E 2 B

PM H1® OHPAH DAFTERMRBEF AR, KRN IRERK
BT AMERIHRAEINEIDOD, SR ShTE7:
OHPAH IZMRESINTHE Y, BALEW D PAH & ik L TH
BMEESOBHRARAE LTS, ThETHESIhTWS
GHED e Hh T, FEMLRILETHD DD, GC/MS
FHOLETEOPHAESEVEZZO5NEH, #@iEshT
W5 GC/MS ETIREMEAIC & - THEDORZ 5 OHPAH
ETAICHEL TW A EIZE vy, REFFETIE, KET
RSB E W E P SN D 2~4 8D OHPAH 10 fi
(Fig. 1) # &% & L T, GC/MSIZ & 5 K5 PMH D
OHPAH O B K1, MBI O i 2 ok %L
7z

2 % B

2:1 HAERUBHE

OHPAH OFEHEYE L LT, 1- KU 2-v Fu¥x+ 7%
L (-, 2-hydroxynaphthalene, 1-, 2-OHNap, FOGAE e
@)y o.vraFTINFL Y (2—hydoxyﬂuorene, 9-OHFle,
Sigma-Aldrich #), 1-, 2, 3-, 4- RU'9-v Fu¥ ¥ 7 =4~
FLY (- 2 3 4, 9-hydroxyphenanthrene, 1-, 2-, 3-, 4-,
9-OHPhe, Chiron AS#), 8-t Fu*> 714+ 5 5
(8-hydroxyfluoranthene, 3-OHFrt, NCI Chemical Carcino-
gen Repository #), 1-& F 1 ¥ ¥ ¥ L » (1-hydroxypy-
rene, 1-OHPyr, Sigma-Aldrich ) BEHEHLE 20N
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YR (IS) & L TR FRFILAE, $7213%ENR
AR RILEWTH D, 1-e FrF v+ 75 L V>H,
(1-OHNap-"H;, CDN Isotopes #), 3-t Fa¥ v 7z~
kL > -Cy (8-OHPhe-""C,, Cambridge Isotope Laborato-
ries B) KO 1-k Fu¥ ¥ ¥ L ¥-*Hy (1-OHPyr-"H,, Chi-
ron AS #) O 3FH & H\ 7z, FEMRLRETHL 1% b
YXAFNruaay g (trimethylchlorosilane, TMCS) %
FLNO-EA(MYRAFLYYN) M) TNFTT LT
I F (N, O-bis(trimethylsilyl) trifluoroacetamide, BSTFA),
F7%bHH BSTFA : TMCS (99:1) 13 SUPELCO # & i L
720 n-nFH Y (BREEREE - PCB BB, BEfRT 7V (5
Higtkru= b7 7H), by y GREEZE - PCB R
BW) 3ADEMERE, Yroax sy s GREEIE - PCB
AEH) FBEALE#E %, Y'Y Y U id Thermo Fisher Sci-
entific 8% vy, N7 ¥ Sigma-Aldrich # %2 L 7-.

2:2 PM HFOHE & Hi0E

PM K (R T) Of%i, AIEARTRET O 4
IRKZEE AR AR R R LTI, 2013 4E 7 H 25, 29,
SO HDHAEM L. WHRIZEINARYY LTS VT
— (HV-1000R, %eMEH#) % Hvy, 1000 L min™ OHi# T
Yl 4 V& — (2500QAT-UP, 8 x 10 inch, Pallflex)
iz 24 Wi (74 vy — 1 KB720) HELZ (n=3).
WHRIHHLZZ 74V E =12 TT T v 7 HIEEZITV,
OHPAH IZHIMT A =7 S s e nwZ L 2R L7z
IZATHALZ T/ MHRAEER L A 1648a
(Standard Reference Material 1648a, SRM1648a, NIST) %
NYF—a YRR CHEHAOREE LT L.
SRWGTHELLZPMEROT7 4 V& — 1K F 2
SRM1648a ik 20 mg l2 ¥ 7 B E X ¥ ¥ 40 mL &I Z 72
nL, 3D IS (1-OHNap-"H;, 3-OHPhe-"C,, 1-OHPyr-
Hy) ZIMLTHS 10 M8 EEmb L, chz 2 g
DL, HiBHEAETHBLEZDDL, Wiz 7 —X
Ny FINKL —% (Zymark) T 1 mL F T L T2 5
ImL DAFHVEMAZTATY Y/ Vruuxyy (9/1,
v/v) L7z, ZOBERENFY Y /BRI FV (9/1,v/v)
BUOANFH U ELO0mMLTTLAVYTF 4 Yas vy T %
1T 72 Sep-Pak Silica (690 mg, Waters) # — I 1) v JIZik
L7z, BMzEAFYY/Vraaxsy >y (9/1,v/v) 10 mL
THRFL7=0B, AFH v /FERIFV (9/1,v/v) 10 mL
T OHPAH ZiEH Sz, RIS N~ 5 ul 23
LT LT /NR L —F TRIEEZE L7200 B MV~ 50
uL Z il Z, BSTFA : TMCS (99:1) #FEMA b3 20 uL,
YU YY5uL 2L, 80T T30 4#FEMib 47 ik
e L.
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Fig. 2 Mass spectrum of derivatized 1-OHPyr

2:3 GC/MS

GC/MS D ¥ A 7 h Z Wil ¥ % % B 139 X T Agilent
Technologies # % Iy, GG (6890N Network GC System),
MS (5975B inert XL EI/CI MSD), % — 475 — (7683B
series Auto sampler) 2 X D iR L 7. 7 — & O IX
MSD Chem Station {2 & W4T 572, & T A 1Z HP-5MS (& &
30 m, P 0.25 mm, BEE 0.25 um, J&W) Z L7
AR L 250 C ICHE L, HEAHFFEATY v L X
BIZE AT 7z, =T ViREIZ 70T T140HRREL,
#530C T300C FTHIELZDL, 2 5 MIRFEL .
F )X —=FAEANY T A Z v, #EiE 1.2 mL min™
WCEREL. F72, FPI VAT =94 YOlER 250 C
Ll A+ UbEE LTETFEHEEA + L (ED Hx2H
W, A VFREE 230 °C, MS WEMIEE % 150 C 128
FEL7Z. GC/MSNOEARIE 1 uL & L7z, EmidERA
* v E—F (selected ion monitoring, SIM) ZHw, =
FV YT AT UE m/z: 2011, 216.1, 208.1, 223.1 (6.3
~745), m/z:239.1, 2541 (7~8.45 %), m/z: 251.1,
266.1, 257.1, 272.1 (8.45~9.5 %), m/z:275.1, 290.1,
284.1, 299.1 (9.5~105%7) & L7-.

3 RREEH

3:1 TMS FEHLOIREL & EEMNE O

—RIZH W SN TW B WL D90 TMS {LRZED 72 2
T, 7z /= VOGHOBRICHHE N TWw5b BSTFA % 5
KL, TMCS 2DV TIdfillit: LCTHW Y. 5Hxgt
L7z 10 fi> OHPAH B (Fig. 1) ROVIS & LT §
% 31D OHPAH @ BT VR & R ARERAL &
12DV TMS FEMRLEITV, 7V AF Y V2L D1ES
NIz ARZ Pup s TMS EA5E A S 7z OHPAH @ TMS
FEARZFREL, TXTO OHPAH (2D W T /T2 B A

F v (IM]7) BR—AE¥ =27 & LTHZ SNz, 1-OHPyr
O TMS FHERIZ OV TR L N2 ANRY PV & Fig. 2 (2R
T, IM]ITOED, YT — VRO X F VI L 22
IM-15]" 507 5 7 2 v M + U HBgEs 2 M-
31171%, TMSZD 757 A v F—Yark b IlhER
POKRENBEELTBY, Fig. 21REN5 5 BERZEK
Lz #Ezbh?. EAFMEDOTFI AV M F &
L CHIE SN (M-32] 2 S5 EAREDOBHESHER S
L IDHEEERERT S, TMSFEMEILIZOWT, 80T
THERIL L7 OHPAH @ ¥ — 7 313 60 4 TR K &
7o 7205, 30 53 DIREEL 60 437Xk LT 80~100 % Td -
22 et BEOBRHELD7-DIZ 30 HaRBEEMbE L
7=

3.2 BEMEOIMTEREEE

SR AT L 7B OAE Y — 7 2 L, 0 4
4 » & L T OHNap, 1-OHNap-"H;, 2-OHFle, 1-OHPyr-
*H, 122WTlZ [M]* %, OHPhe, 3-OHPhe-"C,, 3-OHFrt,
1-OHPyr (22Tl [M- 151" 2 B#IRL, HEREHOA + v %
L) =D M] T F720E [M-15]" & LTSIM &bz e L
7o WER SR E L7z 10 FE> OHPAH D REHEME K O 3 fil
OWNFREEHEYE O SIM 7 1~ b 7 F A% Fig. 3 12RY. 5
T D5 FmoOE UREROFIEST 5 OHPhe & 5L T
TR EWEIZDOWT 105 40 THlk - 52 &
MTE. HERO HPLC #: Tl 1- K U' 9-OHPhe O 55-HEAS
W TH 5720, REVFHEOHTER TV, 2ok
EOBMBTR (/N=3) FHEARDD 12~930 fg T
b, EETHR (S/N=10) 1&41~3100fg TdH > 7=
(Table 1). AREDOHHIKEEX 1-OHPyr % Bk { OHPAH (2
DWW THEK D HPLCFL ¥ & V) BI&EE Td - 727 28,
1-OHPyr @ J& Ji 13 HPLGFL i ® 5 2 T » 722,



842 BUNSEKI

1-OHNap
(x109 OHNap

2-
107 / '

1
1
1
1
1
1
1
1
1
1
1
T
1
1
1

o

m/z216.1

(x10%)
27 LS.
1-OHNap-2H,
1

d

1N

m/z223.1

(x10%)
2

m/z254.1

(x109)
5 -

4
3_

Intensity

‘l_
(x10%)
2_

Ls. |
3-OHPhelC,

|

(x105)

1
107 3-OHFrt 1-OHPyr

/

m/z275.1

(x105)
1.5+ LS.
1-OHPyr-’H,

/

m/z299.1

L

T
10.50

Time (min)

o
S
n
b
Py R
S

6.30

Fig. 3 Representative SIM chromatograms of
derivatized OHPAH standards by the developed
GC/MS method

Table 1 Detection limits (DL) and quantification
limits (QL) of the derivatized OHPAHs by
the GC/MS method

Monitored ion

a) b)

Compound (m/72) DL (fg) QL (fg)
1-OHNap 216.1 12 41
2-OHNap 216.1 16 53
2-OHFle 254.1 110 360
4-OHPhe 266.1 130 440
9-OHPhe 266.1 930 3100
3-OHPhe 266.1 110 380
1-OHPhe 266.1 240 810
2-OHPhe 266.1 130 440
3-OHFrt 275.1 420 1400
1-OHPyr 275.1 860 2900
a) S/N=3. b) S/N=10.
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Fig. 4 Representative SIM chromatograms of the
extract of SRM1648a

GC/MS 1L, FEMLOTENPHPLCHEL VIEZ 20
O, FEHERREO R TEMESEVWEEIOND.

33 BILIEEDRE

PM &K @ OHPAH ok & LT, 2hF TIZ PAH
R O —HD OHPAH OB B W TEWIE RS S
Twhpyrunaxy VI k 2@EEmt 2 Hee""Y #
BWARMEZAT O WIS, WEOEWIREME 2RI L2 HW
&L CNEMRBEAHE 2 W CRES s 2 e pZET LL,
INFTIYIHITANRT I 7TaE Ny ) AhRHWLENT
IR oRERge T, RO BEA Y AV A — b
1) v ¥ (Sep-Pak Silica) Z i L C PM Hilii 2 H# L 72
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Table 2 Precision and accuracy for the determination of OHPAHs in SRM1648a (n = 4)

. Observed . Observed
Spiked . -, Spiked . -
Compound concentration  Concentration Precision  Accuracy Compound concentration  Concentration Precision  Accuracy
pou (g ke) (mean+SD,  (RSD %)  (%)° peu (g kg™)) (mean+SD,  (RSD %) (%)
i ng kg")” i ng kg
1-OHNap 0 22+04 18 - 3-OHPhe 0 270 +8.4 3.1 -
72 69+2.2 3.2 93 970 1300 =270 21 106
360 310£7.2 2.3 86 4900 5000 = 320 6.4 97
2-OHNap 0 1.4%0.1 7.1 - 1-OHPhe 0 78+6.2 7.9 -
72 72+1.4 1.9 98 970 1100+ 78 7.1 105
360 310+7.6 2.5 86 4900 4700+ 310 6.6 94
2-OHFle 0 29+3.1 11 - 2-OHPhe 0 35025 7.1 -
180 230+29 13 112 970 1400 £ 350 25 108
910 1100£130 12 118 4900 5600 =670 12 107
4-OHPhe 0 nd? - - 3-OHFrt 0 25013 52 -
970 1100=33 3.0 113 2200 2000 =250 13 80
4900 5400 + 640 12 110 11000 9700 =160 1.6 86
9-OHPhe 0 nd - - 1-OHPyr 0 17017 10 -
1900 1600 £ 18 1.1 84 4400 4200+170 4.0 92
9700 9700 = 1200 12 100 22000 20000 =260 1.3 90

a) SD; Standard deviation, b) RSD; Relative standard deviation, c¢) Expressed as [(mean observed concentration)/ (spiked

concentration) ] X 100, d) nd; not detected.

FEMICHEH T 572012, @O 70024 Y% 1 mL
FCTHEL, Y70uRxy UEREFI10% &b EHIEA
FHUTHRLTLSEMPI— MY v JVile— KL%
OHPAH X3 A X VEMIZRFF S I, BioBHEbH
TRIHAS L2 L TIHEMS L2 TESY. 10%
vruuxy rEMT TR, BULEW TH B PAH AT
T2 20k, 10 % BRI FVEGLANFY L EET
RFF S TV OHPAH Z [ 2 5 ¥ S & 72, OHNap
DFLERMO OHPAH X ) E'Y7=0, I % R
BT ABICHENELZLT I, ERE, F—1—=L LT
FFA r&aimliz. CORLEEIEIZB TS5 OHPAH @
FIXEIL 79~110 % TH Y, ERBNOBEHPTETDH
% LHIWT L 72,

3-4 FEAR PM RAFE O3 &EEEM DIREE

LR T KSR U A (SRM1648a) % 4341 L 728 SIM
7 0= M7 7 A% Fig. 4 IR L7z 10 BB OBBAED S
OHPAH DFEHEN B & RIFIREH O—B 3 5 s MY — 7 A%
M &, 40HPhe KU 9-OHPhe IZDOW T TE %
oz, ERICHW SHEEO 1S3, LToMASDHLET
i/ L7z [1-OHNap-"H; (1-, 2-OHNap D), 3-OHPhe-
PGy (2-OHFle, 1-, 2-, 3-, 4-, 9-OHPhe ® % &), 1-OHPyr-
*H, (3-OHFrt, 1-OHPyr O )], OHPAH FEHENE O
EROBMIEL, FEARDZY RDEA0.14~11 pg T,
RRKE D 140 ~ 11000 pg D HPH T RAF R EHMEZIR L 72
(r*>0.991). SRM1648a |21 D OHPAH % 2 BLHE TR
MUTEREL, HEEREZ 6L 72#R% Table 2 127K

Table 3 Concentrations of OHPAHSs in atmospheric
OHPAHs in Kanazawa

Compound Concentration (fg m™)
1-OHNap 22+1.4
2-OHNap 20+16
2-OHFle 62+ 47
4-OHPhe 1100 =950
9-OHPhe nd?
3-OHPhe 490 £ 60
1-OHPhe <QL"
2-OHPhe 330+ 31
3-OHFrt 2400 =650
1-OHPyr 4100 =1700

a) nd; not detected, b) < QL; less than quantification limit

(QL).

T WS B R 2 (RSD) 1.1~18 %, FLEIX
80~118% TH Y, JlExtg & L7z 10 Fid OHPAH (2D
WCtHHhERMZHLIZ LB TE .

3-5 PM ¥+ OHPAH DFEE

SR THISE L7z PM &K O OHPAH i % Table 3 (2
"9, 101D OHPAH ® 9 % 8 ffiz & T, SRM1648a
TlIMe SN 5 72 4-OHPhe 2 1172, 4-OHPhe,
3-OHFrt, 1-OHPyr 23 &5 EECTHAEL TH Y, 3-OHFrt O
PM H D IEFE DRI 72 o 72 DI RIFIES D TTH 5.
W E T4 S 7z PM,, RO R O OHPAH 1 pg ~
ng m™” 7?%,;{9)11)12) THY, BEICBITSLEROPM
OHPAH 13 L KL, ThEFTHE SN TE L PAH
L RIS, SRR X B —RIEE R OE VDR
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ICHEBLTWEEEZ LN,

OHPAH @ X 9 % K& @ PAH B LA D FAF & LT,
T A —EWHEAAD X9 HRIRBEHE D — KA & KA T
DIALF OB & 5 ZWEEAEZ SR Tw A, e
DEITIE, 34 *~ APRBER BB HHEAS 2 A% OHPAH D £
FE—WEERTH S EWE SN TWA"Y. 40HPhe 13,
LR R FE TR S N7z PM,, 3UB I S I X
THBY, #HI TR S N7z SRM1648a 128\ T 4-OHPhe
AR SN b o 7201d, BREEHR RO —KFEETRS L S
LEZON5. —7J, 9-OHPhe & SRM1648a & US4 iR D

PM B OWTIICBWTH RSN ho7d, ThFE
TICHE SNl TP, 4Ho PM 3k H A

bER E M7z OHPAH @ 60 % DL 1. % 3-OHFrt & 1-OHPyr
HEDTBY, EIFCHi%E SNz PM A8 T 1-OHPyr 5%
7 OHPAH Td - 72" L HPL L TWwizay, hETO
Wk LI AR A o TV 7o, 1-OHPyr 1, JRBESEZE
JHEED PM GHTICBWT, 71 —ENFET Adhicizd i
<, ARBPRBEME 20> OHPAH X V) il e (22752 L
TBEY, EFHOKRKICBWT—REERE LTAMZ &
INA F 2 ARBED TG E oo L TE 5. 3-OHFrt
WZoWTIE, BREEH RO —RFBEBROBE T LWL DD,
KAWIEZ A L CERT 2R shTsY), =
REROHFGHREVETFHENS'TY, 72, SRM1648a
RLERTHE L2 PM REHIB VT, 1- LU 2-OHNap @
P I3 T & 72 OHPAH D 2 ATl b A5 72 (Table
2 [ U'8). TNHIEERENE L, EBRORKH TIERE
SHEMHELTHEY, PMEE 2 SBEB IR w
Lt Es N, £72, 2RO PM R TRAROEVE
TR LD, FICREMEr -2 EZ ORI

4 Kk =]

OHPAH % TMS #FHEMAR L L T GC/MS THIET %, 10 ff
OHPAH D &K - miB IR 2 —F o imiE 2 ML, Wil
KEAFEHERS U AREIRTHE L7 PM RB O 5T IZ#EH L
72 ISZEZOTRTOGHH LW EIT> VT 105 4 TH
B - ML T2 2 EASTE, SR ERE O M THRD HPLC
BELVERLTH. Yruou Xy VL7 PM B % E
IS X DAL, FHEM Lok Ge/MS THIEL 7= 10
D OHPAH ® 9 6 8 flix Ewm$ 5 Z &ASTE, 3-OHFrt
O PM HFBENNO CHIEICR -7, RARFICHFLET S
OHPAH &, 74 —E¥ N 2D X 9 2 RBEH kD — kTS
AR E RRHPTORALFEISIC & 5 ZREEFICHSEL,
FWEI L > TREBFOFGFREZ LEZONDG. NS
RV LALTH 7T —THitE L7z PM KD 5 OREH
WHETH D Z L5, Ad PM RFH O OHPAH #* E &
TABDOHNMEDRIRFD—2 L b b E2 55, 4
X, 2~4 8o 10 FEZ NG L L7228, 43R LD PAH O
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KBALAR S KEATIHFAET D REED D 5. 5k, 530K
SWE %YLK L7 OHPAH D HTEOBSM S HE L 71 5.

E i i3

RFFED—EF1Z, HARAMIRE AR A0 7e B wiBh 4[4
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A GC/MS method was developed for the quantification of hydroxylated polycyclic aromatic
hydrocarbons (OHPAHs) in airborne particulate matter (PM). Ten OHPAHs having 2 - 4
rings were detected after trimethylsilyl (TMS) derivatization, and the derivatives in PM samples
were quantified with three kinds of deuterated or stable isotope labeled OHPAHS as internal
standards. The detection limits (S/N = 3) of the derivatives of OHPAHs in the selected ion
monitoring (SIM) mode ranged from 12 to 930 fg and all analytes were separated and detected
within 10.5 min. A commercially available urban PM sample and PM samples collected in
Kanazawa were extracted with dichloromethane, and then the extracts were purified with silica
gel solid phase and derivatized OHPAHSs in the extracts were quantified. We successfully
quantified 8 OHPAHs in PM samples collected in Kanazawa, and their concentrations were in
the range of 20 - 4100 fg m™ and the levels of 3-hydroxyfluoranthene were reported for the
first time. This method should be useful as an optional analytical method to quantify
OHPAHSs in PM samples.

Keywords: hydroxylated polycyclic aromatic hydrocarbon; airborne particulate matter; GC/MS;
trimethylsilyl derivatization; solid phase extraction.



