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Determination of benzo[ a]pyrene in sidestream cigarette smoke
by gas chromatography-mass spectrometry (GC-MS)
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Abstract: A method for determination of benzo[ a]pyrene in sidestream smoke using GC-MS was described . Sidestream smoke

was trapped by fishtail and Cambridge filter. Benzo[a]pyrene adsorbed on fishtail was rinsed by methanol to an Erlenmeyer

flask . Methanol was then evaporated under a stream of nitrogen at 80°C . Cambrnidge filter was put into Erlenmeyer flask and was

extracted by cyclohexane with ultrasonic extraction. The extraction solution was then quantified by GC-MS. The method’s de-

tectable limit of benzo[ a]pyrene was 1.64 ng/cig, with recovery lies within the range of 96.58-103.32% , and RSD of 2.97% .
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Al HPLC 23 #r. {E LR M EB, TERL K
BNERBNES R AHRETERERBAIF W
BaP FRAE M52 J ik BT HEAT T o HE, 2R T AL RS
LR EREERMES.

1 MBSk

1.1 (B RS

Cerulean SM405-SV %1 fil] Jfi & K& #1 ; N-EVAP 112 &l
FRAL ; Agilent 6890 — 5973 S AH €538 ~ FRI%EE F X ; 3
HA 3 E 4% 6% A (DB-5MS 30 m x 0.25 mm, 0.25
pm)

AR AR AT O A G AE A (Baker); BaP
(99% ,Fluka) ; D;, — BaP(98.4% , CDN) ; & &t 5 48 2 B
#£(500 mg, 3 mL, Varian);# A0 ACE A, XM
MERRE SOBEEEAKAPH ,EH 12 mg) ;7
mEE BORS R, AMBEER AR SHMALPHET LA
FRFREARBKA TS, AW 8 mg); A EHE COUSHE
BOEFEMSME, A B mg);BREHEDUSHERE, B
PR, 8 mg),

1.2 HRwwaE

iS22 £ 1)C X BE (60 £2)% &M
T4 48 h, RIGLEE (FHH + 20 mg) R (F
¥J{E + 50 Pa) 4%, MiE tH 5 — BB EX

B ER YC/T 185-20041 &4 41 WR 3 320, %548 M
RESKKAGERENHEBARERHBE. TR
HERAMBRSHEREN CARERREBFRAR
WO (B 1)

A
£\ <
N \
) MR BB
N

A ikt

g ; VTR S, RN

_ AR
1 NRASHETER

MFEESEEZEE R TARE, A 20 mL F B2
WHBERAaRE, B BKE D 100 mL B O %R
o MRERBAMRAKME 0CHKM T HRE R
T 2R U5 K SR A N A OB AR Y Y B AT 4E 0B

AB| EARBEE S, KK IMA 10 oL AHR (200 pg/mL,
D, - BaP/RR ) WA 20 mL R 42, B THA K
KAy, BRFMT AW 40 min, ZEBUE W #H 1T
GC/MS 43#7s
1.3 GC/MS 447

SE£RFFEFTECIGC/MS 40 &k, @ik,

DB-5MS(30 m x 0.25 mm,0.25 pm) ; #4018 & . 280°

CHt R uL, AR R AR ERERX, K
BH 1.2 al/min; BEF AR R EE K 150C, 6°C/
min F+ % 260°C ,2°C/min F} & 280°C , f& ¥ 15 min; KT
el AERIBE 280°C ; B R 20 min; HIE H K-
SIM, BB T X m/z = 264(D;, — BaP, AR ) F1 252
(BaP) , I 4 it [6] 50 ms,

2 HR5iHe

2.1 BBALERRBERENEE

R BR B B A A UE v % U R A S BaP MY B A A
R EMRBERBMA 1 41HEF 20 L RS IR
WO, R 3 B, EREURF AT RS E 1
mL, 3 GC/MS 217, &R ER, RIKE R KFA BaP K
AR EARE SRR 2HESHEMR B S
# BaP,
22 GEIERAANEENRAR

Sy BB C b T B A B RRAE b R R
RBEIR, AR N0 oL, SR (F 1) EWHPEE
R W U6 7 TR e R S R AN R MR ST, AR AN 3R O e AR
REx,

F1 EBEARHERE (ng/cig)
ok A 3 7Rl W1 HE 2 K3
HE 1.85 2.08 2.12
He b 2.25 1.42 2.06
). 2.59 2.53 2.52

A30mL FERHARE L 10l h—&EH, 5
FBMHP BPHEE, EUIBRUTF 25 HE—%
B RABRALTE 80°C £ TFTHRERIET . MA 1 uL
Fr(2 pg/mL, Dy, ~ BaP/ARESE) M | mL R S E B,
RIGHE GC/MS 43, 2t #E,E 1 ME 244+
BaP & B4 510 2.34 M 0.095 ng/cig, % 3 R
o B EERAEERERN 20 mL,

2.3 HBAKERWRERSE

GB/T 21130-2007" 77 ¥ 3% Jil 3F C bt 3 B 3% B &F

HEJE A th BaP, U S RE R B A RE B e 1k, Wk 45 IS
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HEE. BT EBENRES T BP SEBRE, AT
RRKRTAL B A E BB A R E B H A,
SERME 2 FiR, AR BaP 1% 5 LT L & T E
B, RS ARES R T LAHE R EEEK,
%t H AT T 3 BUIB B R A0 BT R AL IR 46 S A )
By, BB 45 B4 518 125.32 ng/cig 1 125.07 ng/cig, &
A UAR 2L

4000 r
Bap

m/z=252
{5 B I [d23.355min

3000

3
5 0 i " 2 J
g 21 22 23 24 25
k)
<

P m/z=264
8000 | {% B B (23.239min

0 I —r— - —]

21 22 23 24 25
t/min

B2 RIRRENEFRE

2.4 BHEFEFM
2.4.1 RSB ROR YL R F R
HTAREE L BP SRBEMQ2 ng/cig£hH), HAE
R RBOEEK, BT LA K P o U5 V00 R v 46 25 TR 1 [B] Wi
%, B 1 mL BaP $r¥EY ¥ (2 ng/mL), A 20 mL
B, FHRRUAE SOCKRHTHRBERLT. MA1 LA
(2 pg/mL, Dy, - BaP/HR O 2) A1 | mL A2 E B,
WEEWR, EIWER 97.1%, KELE MR EREE
WG5S B, BaP BB
2.42 BEEH
N R A 75 3 X 6] — 4 A R 2517 T H A H ] &%
SKFEATHIR . SRWEK 2 Fim:

R2 HENEEERR

bR €8 H &8/ (ng/cig) H B & 3/ (ng/ cig)
i 115.72 127.25
2 119.76 125.31
3 119.63 118.94
4 122.96 124.03
5 125.12 118.21
PR 120.64 122.75
SD 3.59 3.99
RSD 2.97% 3.25%

ALLE S, H i\ B AR RSD ¥/NF 4%, R H
7 77 1 B 8 B O T 45 b B F 4% 0 U IR AR S BaP &

=
2.4.3 [EIRE
£3 HEOWE
A&/ (ng/cig) B 8/ (ng/cig) o] i
54.03 52.18 96.58%
81.04 74.56 92.01%
135.07 139.55 103.32%

SR FA I A 11 S8 B O 5 00 T CER Ay B A
54.03.81.04 M1 135.07 ng/cig, J7 B B I R 7E 92.01 ~
103.32% Z ], B A J i M MR PR o
2.4.4 TAERZR Bk fR

Bc#l BaP ¥ 4 %1% 5 ng/ml.. 10 ng/mL.20 ng/
mL .50 ng/mL .80 ng/mL PRI AR HE 75 W, AR 3K BE O 100
ng/mL. ¥ R 545 #E W W 4 5T GC/MS 4047, 18 3
BaP 1 P4 45 i) B 43 0% 1 B, A BaP 5 AR VR J5E L B 4E
R AR, BaP SRR E AR L EE AN LR, BT
BaP fItRHEI R . BIR 4 B, 7E 5 ~ 80 ng/mL IR JETE
Bl ,BaP MM E 5 HIKEA M MEEXR, BE
R ERMARERRERENE 10 K, RBRERE, U
AR ZE R 3 RN R IR, IR/ 10
BN T EMEER, BEREMRNY 0.246 ng/mL, H
2T 1.64 ng/cig, TR N 0.818 ng/mL, #H X F 5.45

ng/cigo

a4 FENGEBE BB AMRE.

EREBEMERRE
bR Hx% il sl i ER]
e -~ M/ wE, Wy WE/
Jie " (ng/cig) (ng/mL) (ng/cig) (ng/mL)

Y=1.114x-0.0093 0.999 1.4 0.246 5.45 0.818

2.5 AEXAVEHERMMTHES BaP 47

RS A,B,C,D HATRM , K BRER K
BERES, AHBEREN 8 mg/cig, A.CHI DR
FEIRY , AR RRBCE 73 B R 12,13 F 8 mg/cigo A4S
RUES:

£S5 HERBEIRMMNFES BPAUELR

FE & F#i/ (ng/cig) W B/ (ng/ cig)
A 11.97 127.24
B 7.12 139.83
C 12.88 121.18
D 7.10 148 .91
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Massachusetts BF 55 4 45100 o, 7 6] 46 KR A 0 45 R
0B 7E 40 ~ 106 ng/cig Z [8], F-3H¥{H K 73 ng/cig, & T
ARBE R, X B BT Massachusetts iR F R 54K F
%R AR 150 il MR J5 R (R & & M 35 mL 38 K F] 45
mL, %% 8] B H 60 s FEAK 2] 30 s) A [6 T 5 B FAR b2
MR E RN, FEBHKE, BREHEM
FMSH BaP B E AP T 130 ng/cig 26, HE M
WHESAEFRSGHREHR, MRALEL L 10 ~ 100
FERBEEARAFERI, B AR RHEST BaP
)& B R

3 /N

WK, B TR GC/MS W2 45 M 5t 44 <
H BaP M B LAL &M RAIF Bt AR R P AUt
JI8 9 W 48 T F5 I KB &R T D3 A SR A B B AT
R, MAPRSRRIRC b BT8P R, KRR
GC/MS 7+ #7. A5 i 7E f 1L i R AT AL 2 B9 R B, BE 6
RIEREHRABREMEEE, EETEHEHEMNRA P
BaP MM,
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