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Influence of phytosterols on PAHs in mainstream smoke

LIU Shao-min

2 Qingdao Cigarette Factory China Tobacco Shandong Industrial Corporation Qingdao 266101 China

Abstract Relation between addition levels of cholesterol ergosterol stigmasterol and B-sitosterol into cigarettes and delivery
of 14 types of PAHs was studied by GC-MS with standard method. Results showed that there were significant positive correla-
tions between quantity of free phytosterols and the delivery of PAHs and benzo a pyrene and diverse phytosterols’ effects on
the delivery of various types of PAHs were different when the addition level changed. The delivery of three-ring PAHs and
four-ring PAHs were significantly influenced by cholesterol and $-sitosterol respectively. The delivery of four five
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PAHs were significantly influenced by stigmasterol and delivery of all ring PAHs were significantly influenced by ergosterol .
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PAHs CQX25-06
Freudenthal 2 Bond Elut Jr.Si Varian
Schepartz ~ * HP6890-5973MSD - Angilent
PAHs Technologies USA  HP6890NGC HP768
61% a BaP Johnstone FID Angilent Technologies USA
4 Stedman’ 750 C 1.2
a Badger © 1.2.1
1.0¢g
PAHs 200 pg Sa- 20 mL
Brit ' 40 min 2000 r/min 3 min
0.45 pm
700 °C 1 mL
1.2.2
4
B_
40 80 160 320 640 pg/ml
50 pg/mL Seo-
1.2.3
HP-5 30 mx0.32 mm i.d.0.25 pm
J&W 270 C
290 C 1.0 mL/min
400 mL/min H, 30 mL/min
250 C 10 min — 2260 C 30 min
1 15:1 1 pL
EI
200 °C 270 C
GC-FID
50 ~ 600 m/z 1.1 scans/s
70 ev EM 2000 V
PAHs 1.3
PAHs
PAHs 21T 60% = 2% 48
1 h +0.02 ¢
1.1
B- 14 100 p.L B-
a 0.5 1.0 1.5 2.0
b k a 1 2 3-cd 0.5 1.0
ah ghill 1.5 2.0 48 h
Sigma 9% 1 2- 99— 100 plL
.S >97% Sa- Sigma
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1.4 PAHs
1.4.1 1
1SO4387 2000 RSD
60.00 mL L % /%
100 pL1 2 o 40 100 95.8 1.5
. SPE 270 98.3 3.0
i B 220 97.4 1.9
10.00 mL SPE 90 102.5 1.1
SmlLx3
50~ 60 C lmL 1 ) PATS
L GC-MS 3
PAHs _ RSD
1.4.2 / ng/cig /% /%
GC-MS DB-5MS 30 m x 141.5 88.1 5.9
0.25 mm x 0.25 ym J&W Scientific 4.3 85.4 2.1
, 135.7 89.7 3.4
Folsom CA 1.5 ml/min 161.6 . 57
50 OC 10 min 25 °C/m1n 150 OC 83.8 2.9 1.9
4 °C/min 280 C 15.0 min 5 °C/min 66.2 9%.5 4.8
290 °C 10.0 min 270 C a 34.6 101.8 2.3
) 37.8 9.6 3.2
Iyl > b 9.3 2.7 4.7
El k 1.8 104.3 5.4
200 °C 270 C a 12.4 90.1 4.4
50 ~ 600 amu 1.1 ah 9.8 103.6 5.7
12 3-cd 9.4 75.2 9.8
scans/’s 70 ev EM 2000 V h i 0 71 04 7 i1
1.4.3
mlL. 6 8
1.0 pg/mL PAHs 3
GC/MS  SIM .
PAHs PAHs r=0.939 P<0.001
0.999 r=0.933 P«
L.5 0.0001
0 05 1.0 1.5 2.0 3 PATE
PAHs PAHs a
PAHs / pe/ / ng/ / ng/
PAHs 1 891 808.6 12.7
PAHs 8 2 848 775.4 12.4
3 806 735.3 12.4
2 4 754.5 708.4 10.9
5 717.1 686.5 9.8
2.1 PAHs 6 801 725.6 11.8
7 660.3 676.3 9.3
5 8 605.2 615.8 9.0
PAHs 1 2
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2.3 PAHs PAHs 1.5
4~7 2
1.3
4 PAHs
PAHs / ng/cig
50 pe/g 100 pg/g 150 pg/g 200 pe/g %
164.5 189.7 214.1 254.1 41.4
28.4 32.6 36.5 43.5 40.5
150.6 165.5 176.2 189.9 18.9
185.3 210.1 233.9 250.7 27.2
84.0 8.5 87.4 89.1 3.3
66.1 68.4 69.3 71.2 4.8
a 33.7 34.9 34.5 34.0 0
37.4 39.7 38.9 38.1 0
b 8.7 8.9 9.8 9.4 6.5
1.7 1.5 1.8 1.6 0
a 12.0 12.1 12.6 11.9 0
ah 9.7 10.1 9.9 9.4 2
12 3-cd 9.3 9.9 9.6 9.5 0
¢hil 6.9 7.2 7.3 7.1
*
Y=82.86+0.55X R=0.9933 0 82.86 141.5
= 141.5-82.8 /141.5 x 100 =
41.4%
5 PAHs
PAHs / ng/cig o
135 pg/g 270 pg/g 405 pg/g 540 pg/g
142.8 145.7 147.0 148.9 2.8
24.9 26.0 26.4 26.9 5.3
136.6 139.2 139.9 137.8 0
165.7 169.9 174.5 177.8 5.1
82.7 82.9 84.3 84.2 1.4
72.9 79.5 85.1 89.8 17.1
a 36.7 38.6 40.5 43.1 12.1
39.4 41.6 43.1 45.0 9.8
b 9.4 9.7 9.9 10.3 6.4
k 1.7 2.0 2.6 3.1 53.3
a 14.9 17.3 19.7 21.5 35.5
ah 11.0 12.6 13.7 14.9 26.5
12 3-cd 9.8 10.3 10.9 11.2 10.6

¢ hild 8.6 9.1 9.7 10.3 15.5
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PAHs / ng/cig
/%
B 110 pg/g 220 pg/g 330 pg/g 440 pg/g
147.1 152.8 158.4 162.7 7.4
25.7 26.7 28.1 29.8 11.1
162.8 192.2 205.1 203.7 20.0
203.5 245.6 288.3 336.1 54.5
84.2 85.5 86.4 87.2 2.4
68.1 71.4 75.8 82.7 14.5
a 36.3 38.0 39.7 41.1 9.2
37.7 36.2 38.1 34.1 -5.0
b 9.2 9.3 9.4 9.1 0
1.6 1.9 1.5 1.7 0
a 12.3 12.4 12.7 13.1 4.4
ah 9.7 9.9 9.8 9.7 0
12 3-cd 9.3 9.4 9.6 9.0 1.5
¢ hild 7.1 7.1 7.2 6.8 -2.2
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7 PAHs PAHs
PAHs / ng/cig
45 pg/g 90 pg/g 135 pg/g 180 pg/s
1456 149.1  154.2 159.6
26.8  28.2 294 30.5
140.3  146.6  152.7 159.2
176.1  189.2  204.5 210.3 B PAHs
853 877  88.9 90.1 2~3
70.5 748  79.7 85.2 PAHs
a 402 437 471 50.3 13-
27 48 526 59.4
9.7 105  11.2 12.1 0
k 1.9 2.3 2.7 2.8
a 158 195 23.1 27.2 PAHs
ah 11.0 124 147 16.2 PAHs
12 3-cd 9.4 9.7 9.6 9.8 PAHs
¢hilO 7.1 7.4 8.7 9.1 3
10
PAHs
PAHs PAHs B-
B- c17
PAHs
PAHs
PAHs
a B
ah PAHs
PAHs
12 3-cd PAHs
a a
ah 3
2
PAHs PAHs
B- PAHs
PAHs PAHs
4
2.4 PAHs
3800 PAHs
850 ~ 900°C PAHs

4800
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