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% B0 H R ALK FE  (polycyclic aromatic hydrocarbon;
PAH) &, AHWOREEMEE L > THEKRL, 71 —F
WHET 2R AR U A, Fafificagth, KRG
YRR EDOBM D 5% DR TbRTW 5.
PAH |ZIZB VRS AL/ EREE 2 R TILEWSH Y, H
BEASABRZERE (JARC) 1E, W< DD PAH % F6As ANk
Db, TrRBELNIWEE LTHBELTERY. 105
Ho@Ems i (4~68) ®PAHZHY LiFsh, R
FHERY Ve ¥ L Y (BaP) 1%, BYEAMDDHBE LT
FIV—=T1IZHEENTWD, TN F T BaP OIFHHHY
ADNA AT ALY, BPFARERTEEZLS
NTW, RiklE, 207 =9 IV HIVEKEICE 55
BAMEDBEDbITWEY. F72, TIARC TIE & 23 28 1K,
WL R Z BB & W o 72T A D IV — T TIZHHE L TW»
BV —J5, KEBERER (USEPA) 1, FAAMD %
VIO B OB RSB L TEMRTREPAH & LT
16 (2~638) #IREL, BFALEZAET S PAH IO
WTIZIARC THLY) EWFSNTW5B PAH L0 ) D5 T
HELTWBY,

Foxafiiik, FEIEOWEOBREMTHY, BIFA
P PAH RA~NTBY A 7)) v 27 I Ukt 4700 %8
ZOALFEME A G ATWSY . o afiihi2id 10 MR
DFEDSAVEPAH & 53 FD PAH LIS D T3 A MW E AFAE
LTw5aY. PAH O TR DS AMED B PAH 14 A K
O QRTFHICHAT LTHB Y, FIVE (SS) fho> PAH
B EmME (MS) L0 10f5E <, BmEEsENELT
PAHDO EELZBEER L Lo TWAI ERHEINLTY
%Y.

FoNAWHRO PAH /HTICIE, FAZu~< 757 -H&
SHTE (GeMS)? ™, BB ks o< b 7S
7 4 — (HPLCFL) ", HPLC- % ¥ 7 A B HrEt (HPLC-

R (7]
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MS/MS) "SI HNT & 7275, GCMS 12 & 5 M5EASARH
SEEDTWS, HPLCFL X, 7 ¥ DA% LT BaP
DOHEIZRHAENT WD, GC-MS I & % PAH DR R
(S/N>3) 13, BB X% 10 pg (BaP T 6 pg)'” T, »%
DR LB TED D05, HiEOME, FHED MS A
FUBDOZ ) ==V TOEMES, ¥ YV —FATHAHEN
) ADKESDOAFORES, HEOER L V) HEERE
$ 5L HPLC ICOBENEEEH B EE 2 5. yxafliho
PAH AT IZB VT, GCMS UM BERIED—2 L LT
HPLCEIIHETH 5758, BEDO L Z 5 BaP OPEIZHW
SNTWVS T, SRS RIBHT 250 B8 22 PAH 23047 821
ERELTWRW, £ TABIZETIEL, USEPADSRET %
16 D PAH @9 b 15 MilZDOWT, KL PAH % NER
A & L CHW A HPLCFL (2 X % % /3 o fii ki 1
PAH D53 Hrik % B %E L 7z.

2 % B
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US EPA 610 PAH Mix (¥ 7= 7V FY v F8) 126 F
N5, EPADIRET S 16D B 15F D PAH, $74bbH
F7% Ly (Nap), 71+ 77 (Ace), 7NV* L ¥
(Fle), 7=F Y L ¥ (Phe), 7 5%~ (Ant), 7
VAT 7Y (Flw), V¥ (Pyr), XU Va7V %
¥ (BaA), 7Vt ¥ (Chr), R¥VBTNF T VT v
(BbF), XYV [k]7ZNV*F 5 ¥ (BKkF), BaP, YNV X
[a,h]7 ¥ +Z&> (DBahA), XV [ghi]~X") L~ (BghiP),
4 F701,23d ¥y (IDP) ZHIENEELE. Tt
F7F VL ZEEES WD, MERNE,rLH LD
BRah L7z, R (IS) & LC 7 o PAH OFEKFE
bk, $%bbF 751V vdy (Nap-dy), 7XF 7T V-dy
(Ace-dyy), 7xF ¥ ML -dyy (Phe-dyy), 7 ¥ bT&7-dy
(Ant-d,), ¥V ¥-dyy (Pyrdy), N V[alT7 ¥ FTX7dyy
(BaA-dyy), BRUNYV[alEL V-dyy (BaP-dyy) 1EFIGHIME
THERAMH L. HPLC T b= M) IV L5
%, TOMOEBIZOWTIIAEHE TERZ M L7,
FAMAKIZHARI Y RT7HO Milli-Q ¥ A7 A X Y ERALZ
LORFMH L.
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2:2 ZNIEDQHE L iNE

FUFvF—)T77LYAY ALy b 3R4F (i H N
I 3R4F), wARE (749 v FEYZAB) RO A NV
TV TFN Bl AT R, JTH) 120w T, HE)
W2 B % FI T ISO 4387 K U 3308 Fifif 7 1101 12
U CEF R ORI 2 5 AMHET V7 — IS L
7o, BRI G, WREIRER 2 AR R 85 mL ],
R E 152 L, 1 RS-0 8~10 BIREL 72, 5Ky
DFNTHEE IRDT 4V F—ITHEL, BTNV —%
Yruua A%y (DCM) 15 mL CEBFHEM LA, i
WOV TUZR TR 2 mg L OHIBWIZOWT, Bl
L2 DV T 0.1 mg A2 12DV T PAH D541 % 47 - 72.
ZFNENOMMBHNC 7HED 1S WML 72, ~NFH T
ML TDCM/NFH > (5/95,v/v, LIB&EB % DCM & 3K
iE) OMEE L, DCM & AFH ¥ & ORI TLBOREAE
o7 MRL7HME® loml) %2, Y70y
YRUB5 % DCM T3 ¥ 74 ¥ a =~ 7 L7z Sep-Pak Silica
(690 mg, Waters ") r Sep-Pak Alumina-N (1710 mg) &
EFNGERE S EZFEMP— b)Y v DI L. E5125%
DCM (5 mL) THWIAZ#IZ10% DCM (15 mL) T
A=)y IVnLHEHEE, HEVT 35 % DCM (15 mL) T
W& 5% KRUT10 % DCM HZRA L TEmg ©
(Fraction 1) £ L, 35 % DCM M% #HiH 4> @ (Fraction 2)
L7 TNEFNOWHIZY AF IV ANVEF Y F (DMSO)
20 uL Z700 L TH 5 DMSO O AFEAE T 5 K5 F CiEiR
f#i L, Fraction 1122V TIE7E bM=F1JL (480 uL) %
Mz, Fraction 2 \Z2WTId 80 uL M Z T HZENZFN 20
ulL Z HPLC {2 A L 72

2:3 HPLC
HPLC ¥ A7 A &MY 308 1%, 37X CEd e
(Nexera) #MH\v, K7 (LCS0AD), +—+H > 75—
(SIL-30AC), F# v % — (DGU20A), H I L*+—T >
(CTO-20AC), Y A5 2Aarba—35 (CBM-20A), G
(RF-20A XS) 2HMERLL 72, #5725 — %1%, LabSolutions
W2 & Y EHF L7z, HPLCH % 5 A 1d Inertsil ODS-P (3.0 mm
i.d. X 250 mm, 5 um, GL Sciences ) RO ZDH— ¥ H 5
2 (3.0 mmid. X 10 mm) ZHW, #J4MHEE 20T &
L7z, BEMHZA KEB 7= VDTSV b
#HE [0~10 43, B: 55 %, 10~17 43, B: 70~ 90 % (linear),
17~385%, B: 100 %, 35~45 47, B: 55 %] ZAT\, it
% 0.8 mL min ™' & L7z, MIEXS PAH OMH IR IZIE
' IZHE > TH PAH DI « SOEME & L, fF3ER
WHEDbE TR/, T/, 2 EERRHEZITV, Pyr
#BR{PAHZF X VAV 1T, Pyr 2F % ¥ &)V 2 Tridk
L7-.
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3 RREEH

3-1 [EEHEO%E

PAH % 70079 % 7230 @ % N 2l H Wy o0 i L FE < U,
TA WY —BEDOFHAAREE (X5 —) THliL
TeBITKREMA CTHBBIESRZ KT 22 T2 o8MR
(Crg) FMIHIIAZERL, SSI2) B 7 VI & 2SR
BAEII AT 2 0255 W10 Uds L2 A% 5 8@ 7
REMMBHINZ 5 2 & TR 2H 1§ 2 WHetErd
D, FEMICHET R OMREATI U TR %
DTV, —F, TANF—%Tra~nFh L
B CTOMMROFEMMETIZ, YU HIFr VT I ) Ful
NI ABHGHNTE YD LRI 3 5 43
L LTHaTIEhholz, BEEHEDOR UARKER L
ADT 4 IVE—RFHIOWT, EHZOREM () A5
+TNIF) BMEHALZ 2BBEBRZIT W RHRS
W = s KRFFE T, TTIROBEMA— Y v Y
(Sep-Pak Silica 2 T Alumina-N) Z#lAEHE Ty NI
WM ERER L. U VA — Y v VIO T PAH
OB EHALEZA, PAHIZIZE A SRS FIIA
FH K10 % DCM B IS TRTO PAH 2NEH L 72
(Fig. 1). COBEMEAETE, BEWEOBRZIIIENTH
%05, HEBEAEYLDAOBEBEDE ORIIIHEETH
B, BTV I BRI BALK TR & FEERACKE & 5 Ef
B cxpz Mo TBY, YUAETET VIS
DHAGHLEI L ) BWFRSIRFCTE 5. KIZ, BT
VIFIZDOWTPAH DBEH R L-E A, 2, 38D
PAH, 4 310 Pyr, BaA, Chr (INFH ¥ K10 % DCM 12
13E A LML, BbF, BRF L U5, 6 B8 PAH I 35 %
DCM I L7z (Fig. 1). SORERS ) H kT v
IO T ARMIC K BEIMAAEZERL. YU AL
TTNVIFOHA— DYy VEHEINID 2 WIZIRETHRBHEA
WHU 5 % DCM PEfiz u— L, 10 % DCM THEH L
TH— FE LB R A H8 T Fracton 1 & L7z, RIZ
35 % DCM % @i 3 5 Z & T Fraction 2 #{%7>. Fraction 1
L Fraction 2 Z W 2 1B L CoMishr b L7 74
V& — B BT — R 3572912 DCM 2> 5 N F 4
VCHRET A MELN D 575, WMHEOEZEIC X ) HESE
B\ Nap O FLERAME F§ 28h0idh 5. 22 TAI%
TIE, MR ETZE L CASF VICHERT 20 TS
$, St ETH AR TRES % BT 5 DCM- N F3 &~
REBHCHRERB L. $4bE, DCMICL B 7 1V
7 —HhiHi % DCM &8 A5 % £ %5 L HICAFY U TH
HLTHhSEMEI— MY v Jlcua— L7 ¥ F Al
2B % PAH OZEIIH T IV I FI2 BT 2 RFEEH &
—H L, ZODHSICPAHDBRBIZE o TRENITHEES
Nz, Lo Lads, BiRkoh— M) v VofERIZK LT
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Fig. 1

BaA & Chr & Fraction 2 [ZbEMPSRO LNz T2, #
SN72% PAH L OIS & LT HEAKFEALAK O LI,
Fraction 1 } U Fraction 2 D&EFCT80 % LLETH Y,
AEANOBEHATRETH 5 &I L 7-.

32 YOI IL

WER G E L7z 15 M PAHEEWHO 7 ux V7 I 0%
Fig. 2 (A) 27”7 . HHIxI5 D 15 i PAH L OV 7 F D 1S 12
DWW, FITVZ Y MAMICED 35 45 THEiT AT LS
T &7z, PAH OFEKFALARDL AP I BRI e b 3L
QISLLTHBTH 275, M—DUEEE AT 272012
B TIRXBITES, #7208 E2TI)LENDL. K
YAY w774 TDODS AT LOMHIC &Y FEARFEL PAH
PIFERAOERNCAEL L, SHTE2ZEHmEINT
BY, PAH OEROBIZEKFZILPAH SIS & LTHWS
NTWBY® | Pyr iZDoWTIE, Flu & RFFIFHASEH L C
BY, ERUVBZVEETHLIZENS, Fr A2
TR L7z, EARDZ) OMmHBER (S/N=3) I,
Ant ® 0.24 pg 75 IDP @ 2.2 pg DHEPHTH V), KT
5 N7 BRI OV mBRFUIFER I S T 2 30

Nap Ace Fle Phe Ant Flu Pyr BaA Chr BbF BkF BaP DBahA BghiP IDP

Elution profiles for PAHs with (A) silica and (B) Alumina-N SPE cartridges

BIZ X 285 & 0 b 10D E@IRIE"Y Th 2 75%, H0ER
HEFHAKOUEICL I DEEZ SN, £ DPAHIZDOW
TGCMS X0 b EEEICRINTE 2", oz ik, &
NRTEOBHIC XD, FURHTOEEMTICE S 7
WIERPEOND Z L ZRLTWAS. FEBOZ /N il
WEGH L72BoOREN 703 7 F L% Fig. 2 (B) 12
R L7z, Nap 75 Pyr £ T®D 2~ 4 B PAH #° Fraction 1 |2
fﬁﬂjéﬂ, 4~ 6 B D PAH 7° Fraction 2 2 &7z, &
7, BHEV — 2 CHE SN B 2 & 7 < 4 PAH DI Z 4T
ZENTELD, Phe-dy, (1S3) WIKMY -2 LEHAE-T
WTRMEMD O =7 BHBE IR Lh s, ISH LR
Nz,

3-3 TEMENUT-Ia

ERICHWZ6HENISIZ, UToXH)IZHELA
[Nap—dg (Nap DERE), Ace-dy, (Ace, Fle DERE), Antd,
(Phe, AntDE®R), Pyr-dy, (Flu, Pyr DER), BaA-d; (BaA,
Chr D E &), BaP-dy, (BbF, BKF, BaP, DBahA, BghiP, IDP
DsER) ] PAH EEWE OMEMOBEMIEL, TEARED
D A A3 0.5~ 10 pg T, IKIA 200 ~ 2000 pg D HiPH
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Fig. 2 Chromatograms of (A) a standard solution of 15 PAHs and 7 internal standards prepared from
EPA 610 polynuclear aromatic hydrocarbons mix (Sigma-Aldrich) and (B) representative chromatograms
of a cigarette smoke sample. Chromatograms (A-1) and (A-2) were obtained from wavelength settings of
the channel (CH) 1 and CH 2 for the standard solution. Chromatograms (B-1 and -2) and (B-3) were
from CH 1 and 2 for the fraction 1 and CH 1 for fraction 2 of a real sample, respectively. Each peak of
PAHs corresponds to: 1, Nap; 2, Ace; 3, Fle; 4, Phe; 5, Ant; 6, Flu; 7, Pyr; 8, BaA; 9, Chr; 10, BbF; 11, BKF;
12, BaP; 13, DBahA; 14, BghiP; 15, IDP.  1S-1, IS-2, IS-3, IS4, IS-5, IS-6 and IS-7 indicate Nap-ds, Ace-d;,
Phe-dyy, Ant-dyy, Pyr-d,y, BaA-d;» and BaP-d,,, respectively. The detection wavelength programs were as
follows: (CH 1) 0-15.3 min, excitation (Ex) 280 nm, emission (Em) 340 nm; 15.3-16.85 min, Ex 250 nm,
Em 400 nm; 16.85-19 min, Ex 286, Em 433 nm; 19-30.9 min, Ex 264, Em 407 nm; 30.9 - 35 min, Ex 294

nm, Em 482 nm; (CH 2) 0-35 min, Ex 331 nm, Em 392 nm.

as those described in the Experimental section.

TRIFREMEZRL (°>0999), & N2 filHYic
PAH Z M L2 BICR O NREROBE LIZEALE
LA %dro7z. ERETH (S/N=10) |Z Ant @ 0.073 pg 2*
5 IDP D 7.5 pg DHPHTH - 7. # /32l PAH JIE D
N F—3 g Y OFRE Table 1R, FiMAH W
BEHIE D PAH 250 L CHIMLBEL 21T o T bR L7z, 77
M4 BE (n=5) & H oA B2 8 fR 72 0.68~10 %, 3 JZ
Accuracy (n=5) 138~111% TH Y, WENGL L7
158D PAH IZOWCTH gtk z /s 2 L3 T& 7.
Phe 22V TIE, WA — MY v VHRKOE — 7 3BI5ES
N7zhs, FNTIPHOE -7 1L T2% HETH
D, ERIEELEho7.

The other HPLC conditions were the same

3-4 H/NJfEN T PAH DEE

HE#E 7 )N 3R4F, W VAR K< A NV FET v OFR
J R ORI s o fr IR E (TPM) 3R OF PAH IR
% Table 2 IZ/RF. 3 6O F M O PAH 2 B #iFH 1,
0.2~ 805 ng cigarette ' C, LD Z 11d 26.4~ 6160
ng cigarettef1 ThHolz. FHMrho PAH BEEIX, 2,35
PAH %° 4~ 6 Bt PAH X ) izJEA%E <, $FI12 Nap, Fle LT
Phe DIBENEN o7z, ZOMINE, hFTToHted
—FH LTV B, R ORI L TR D iR
DEH o 72 Fle 1, RAIZHEM S L5 Fle DA IEBL
EFE LD DBMEE THE L RIRETHRIE S LD 2 & 03
EhTwa®, KB THM L7z 3 #lllcoWT, S
THITE 2 PAH 3B CTREZED /NS, % PAH R
OERLPHESTEY, $HR 74 VT — DV Hs N
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Table 1 Precision and accuracy in the determination of PAHs in cigarette smoke

samples (n = 5)

E=N
H

27

Nap Ace

Added amounts/ng mg ™! 0 24.6 0 24.6

Found +SD/ng mg ™' 15.0£0.34 37.6£0.62 0.89+0.03 25.1+0.21

RSD/ % 2.2 1.7 3.3 0.83

Accuracy/ % — 92 — 99
Fle Phe

Added amounts/ng mg™' 0 29.4 0 28.7

Found +SD/ng mg ™! 17.3+0.32 49.6*1.16 48.6*0.29 78.8+t1.43

RSD/ % 1.8 2.3 0.59 1.8

Accuracy/ % —_ 110 —_ 105
Ant Flu

Added amounts/ng mg ™' 0 2.5 0 4.9

Found =SD/ng mg ! 2.3+0.03 5.0%£0.11 2.6+0.10 7.4+0.45

RSD/ % 1.2 2.2 3.8 6.0

Accuracy/ % — 110 — 98
Pyr BaA

Added amounts/ng mg ™! 0 2.5 0 2.5

Found +SD/ng mg ™' 2.0+0.05 4.7x0.11 1.1£0.06 3.3%£0.06

RSD/ % 2.6 2.3 5.6 1.7

Accuracy/ % — 111 — 89
Chr BbF

Added amounts/ng mg™' 0 2.5 0 4.9

Found =SD/ng mg ™! 0.7£0.03 2.8+0.05 0.2+0.02 4.3+0.07

RSD/ % 3.9 1.7 10 1.8

Accuracy/ % —_ 86 —_ 85
BkF BaP

Added amounts/ng mg ™' 0 2.5 0 2.5

Found =SD/ng mg ! 0.2+0.01 2.5+0.04 0.5%0.02 2.9+0.02

RSD/ % 5.4 1.5 4.4 0.68

Accuracy/ % — 95 — 98

DBahA BghiP

Added amounts/ng mg ™! 0 49 0 49

Found +SD/ng mg ™' n.d.” 5.0%+0.05 <LOQ" 4.6+0.08

RSD/ % — 1.0 — 1.8

Accuracy/ % — 102 — 94
IDP

Added amounts/ng mg™' 0 2.5

Found =SD/ng mg ™! 0.2+0.01 2.6+0.05

RSD/ % 4.7 2.0

Accuracy/ % —_ 98

a) n.d., not detected.; b) below the limit of quantification.

RO PAHIREICKE R EEL G2 CnEvwEEZbh
7. BV CId R B ORI o) DBahA 75
NTWBD, AFEIZBVWT, §XTOHMIIONVT
DBahA Z MM C& %72 o 72, 3RAF O Ml PAH IR
NG, B & OMBBERDRD Sz (r=0.859, p<
0.01).

3 $6H o T2 i K OV oD 45 PAH R BE O R 13 AH A
BItR (r=0.928~0.974, p<0.01) 2BD BN, EHflik
IR AT 5 PAH BEIRECTHREETH 5 Z &

raro 7z, EREICHS 2 I O TPM O R (SS/
MS) & 2~3 FEETH o 7275, # PAH IRIED SS/MS [h3
X 19 BLET, IARCY T/ IV —7 1 128 X T\ 5 BaP
T14 150 LE, Z)V—7 2B ® BaA, Chr, BbF, BkF, IDP
T 14~ 81 FEEITEIE T OIRED FE 2> > 72 (Table 2). 4 BRLL
Lo PAHIZDWT, Bl R OWREEAS 10 5 DL 1 F i X
DEWI ERRE XN TWEY, JARC 22 BB % &
V=T 1IHE L TwD LS, ENTORE L, Bl
HO I &3 IR A DB O Z BT IZ X ) FIREO
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Table 2 Total particulate matter (TPM) (mg cigarette ') and PAH levels (ng cigarette ', mean * SD) in mainstream

(MS) and sidestream (SS) smoke from 3 cigarette brands

3R4F Marlboro MILD SEVEN
Analyte Nfainstream  Sidestream Ratio Mainstream  Sidestream Ratio Mainstream  Sidestream Ratio
(MS) (SS) (SS/MS) (MS) (SS) (SS/MS) (MS) (SS) (SS/MS)

TPM 11.0£0.2 290.1*+1.1 3 11.5%0.1 23.3+0.9 2 14.4£0.2 25.6*+0.9 2
Nap 156 £5 2460 = 246 16 174+ 13 2200+ 84.6 13 11775 2170 £ 256 19
Ace 14.0+5.8 130*6 9 9.8%0.3 99.0=8.9 10 7.3%t1.6 10013 14
Fle 213+7 6160 =218 29 305+ 27 5240 £ 270 17 216+9.8 5700 £ 46 26
Phe 95.1+2.7 4350 = 141 46 79.6£3.0 2610 £73.0 33 98.2+0.7 3350 £ 47 34
Ant 3.4%0.3 202+9 60 5.4%0.5 190 £28.9 35 3.7£0.2 1499 41
Flu 21.4%0.7 673t 14 31 32.1*£04 688 £82.0 21 252*+14 638 =26 25
Pyr 18.0+0.3 496 + 26 28 271104 445+17.6 16 23.1+£0.7 47723 21
BaA 10.5+0.8 542+ 22 52 13.2+1.3 416*+71.8 31 89=%0.5 411=30 46
Chr 8.1x0.4 452 = 66 56 11.0x0.5 425 +£52.5 38 89+0.1 359=*19 40
BbF 1.3£0.3 104=6 81 3.1x0.5 81.5*x11.0 26 2.8%0.1 89.5+7.8 32
BKF 1.0+0.2 45.2+2.7 45 2.3+0.2 33.0+4.8 14 2.2%0.0 422+24 19
BaP 5.3%0.1 1117 21 6.9+0.3 96.1 6.2 14 5.7£0.2 102+6 18
DBahA n.d.?® n.d. — n.d. n.d. — n.d. n.d. —
BghiP 0.2%+0.1 26.4£25 152 0.8%=0.1 30.5%+2.0 38 0.7£0.2 32.2%*1.6 46
IDP 1.3£0.3 35.6%0.7 28 3.3%£0.2 51.8%+5.2 15 2.4%0.5 44.4%6.9 19
total 548+ 16 15800 =406 29 673 41 12600 £ 217 19 522+ 17 13700 + 787 26

a) n.d., not detected.

PAH ICEBETHZ L2 ERLTWwA. —FT, ERMICD
WTT7A4VE—DERITZ 532 ETERMT O PAH
AT B EDHE Y S NTB Y, BRI 5
T ERERENT SR SN MEENRD 5 5.

4 FE ]

HPLCFL % i\ 72 & N i (F 50 i ORI Gi) f -
15 1 PAH O RIEEEGHE RV L. KU R v 54
TDOODS 1T L E[AEHT LT, PAH L ZN5OHEKE
1tk & 2 BAFICHET 5 2 & 5T &, BN & R ICE
kT NEEEME E LCRITE . 72, YIRS
EHEET VI FOF T ARBMIC LD EVR R & # R
L, 2L DPAHIZDOWVT GCMS & 0 b HREIZHRBTE
o, ZoZ s, REdy N oo PAH % B2 5 H
DHMEDOBIRD—2 L BB ELLND.

E b=

KFGe D —EBi%, BB X 2 BRIENIRR A
(5RF-1302), FIEWFZeEuibh &Lz (B) 23406004
OB R 222 A FH OB RC & 0 e SN2 Wfge 0 —3CTdh
5.

x

[
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2013.
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A high-performance liquid chromatographic (HPLC) method with fluorescence detection
was developed for the quantification of polycyclic aromatic hydrocarbons (PAHs) in cigarette
mainstream and sidestream smoke particulates. Fifteen kinds of PAHs classified as priority
pollutants by the US EPA were quantified with six perdeuterated PAHs as internal standards.
The smoke filter samples obtained from 3 brands of cigarettes using standardized smoking
conditions were extracted with dichloromethane, and then treated with tandem solid phase
extraction cartridges (Silica and Neutral Alumina). The limits of detection ranged from 0.24
to 2.2 pg, and were more sensitive than those by GG-MS. The analytes were quantified by
using the internal standards, and the developed method achieved sufficient reproducibility and
accuracy. The PAH levels in mainstream and sidestream smoke from 3 cigarette brands were
in the range of 0.2-305 ng cigarette ' and 26.4-6160 ng cigarette ', respectively. The total
PAH content in sidestream smoke was more than 10 times higher compared with that of
mainstream smoke. This method should be useful as an optional analytical method to
quantify PAHSs in cigarette smoke particulates.

Keywords: polycyclic aromatic hydrocarbon; cigarette smoke; HPLGC; fluorescence detection;
solid phase extraction.



