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Abstract

Cis-trans forms of fatty acids in cigarette smoke condensate were separated and characterized using
SP 2340 glass capillary gas chromatography,

The trans forms of fatty acids, palmitoeladic, t-vaccenic, eladic and linoeladic acid were identified.
These components were not present only 3% of the total fatty acid fraction, but they showed a very
low transfer rate.
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EFFY 24l myristic(Cy,o ), palm-
itic(Cys.o ) palmitieladic(Cyg,,, t-7)
stearic(Cg,o), eladic(Cm;l,t-Q), t-vac-
enic(Cyg ,t-11),0leic(Cyg,y ,C-9), C-vac-
cenic(Cis,, ,C-11), linoceladic(Cyg,,, t-
9-12), linoleic(Cys,,,C-9-12), a-lino-
lenic(Cy, s, C-9-12-15), 5& Sigma 5
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P Qo)A Abg=ElE Aok AHgegh

Gaschramatography + flame ionization
detector 7} ¥y Hewlett-Packard GC
5840 A2} GC 5840 GC terminal & A}&3}
g}t eoldel BHEAL g ek

Column : Length 60mxm26mI,D. glass
capillary coated with SP 2340

K value:6.2

N EFF :Plates/meter:3370
- N Theortical plates/eter : 4538
Oven temp, programming:Isothermally
at 150 ¢ for 5min and prqgrammed
at 3C/min to 180 C

Carrier gas flow:1ml/min N, gas

Detector:FID 250, Inj. temp, 250C
Split ratio:1,/100
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Fig. 1. Isolation scheme for hydrolyzed tobacco or CSC fatty acid.
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0 Plate: Silica gel H-weith AgNO3 15%
o Deveroping system: P-ether: E-ether: Aceticacid (98:2:0.1)
Band visulized reagent: 0.2% dichloro fluotescein

Fig. 2. Fractionation of CSC fatty acid methyl esters by argenation TLC,
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Table 1. Relative retention time of fatty acid by several GC condition with SP 2340 stationary phase.

A B C
Fatty Acid Absolute K pp Absolte K . Absolte K op
R’t value Rt value R’t value
16:0 (C) 39.01 1.033 - 21.36 1.059 - 28.31 1.048 -
16:1 (T) 40,31 1.112 1.30 22.64 1.278 1.28 29.67 1.154 1.36
18:0(C) 44,84 1.033 5.83 27.18 1.064 5.82 34.23 1.038 5.9
18:1 (T-9) 46,32 1.004 7.31 28.91 1.004 7.55 35.33 1.003 7.22
18:1 (T-11) 46.48 1.008 7.47 29.02 1.018 7.66 35.65 1.012 7.34
18:1 (C-9) 46,84 1.006 7.83 29.55 1.010 8.19 36.07 1.007 7.76
18:1 (C-11) 47.10 1.029 8.09 29.85 1.056 8.49 36.32 1.072 8.01
18:2(T-9-T-12) 48.45 1.028 9.44 31.51 1.056 10.15 38.95 1.035 10.64
18:2 (C9-CG12) 49.80 1.039 10.79 33,26 1.061 11.90 40.32 1.049 12.01
18:3(C9,12, 15 51.72 - 12.71 35.29 - 13.93 42.29 - 13,98
A: Isothermally at 100°C for 10 min, and programmed at 1°C/min at 220°C.
B: Isothermally at 150°C for 10 min, and programmed at 3°C/min at 180°C.
C: Isothermally at 100°C for 10 min, and programmed at 3°C/min at 240°C,
2 4

1. Myristic acid (C14:0)

2. Palmitic acid (C16:0) 5

3. Palmiteladic acid (C16:1, T-7)

4, Stearic acid (C18:0)

5. Eladicacid (C18:1, T-9)

6. t-Vaccenic acid (C18:1, T-11)

7. Oleic acid (C18:1, C-9)

8. C-Vacenic acid (C18:1, C-11)

9. Linoeladic acid (18:2, T-9, T-12)

10. Linoleic acid (C18:2, C-9, C-12)
11, Linolenicacid (C18:3, C-9,12,15)
7
0
A ! 1
1 3
9
10 20 30 40 min

Fig. 3. GC Chromatogram of standard cis-trans fatty acid methylesters,
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Fig. 4. GC Chromatogram of cis-trans fatty acids in cigarette smoke condensate.
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Table 2. Percent composition of some esterified
saturated and unsaturated fatty acid
found in Benzene-Ether fraction.

Table 3. Transfer rates for cis & trans fatty
acids in to main strearn smoke of
brand cigarettes (Korean Sol.).

Benzene-Ether fraction
in C8C .

Fatty acid Separation

Peak Area Composition ee
14:0 6079 213 BB*
16:0 104152 31,52 BB
16:1(T-9) 211 0.07 BV**
18:0 22954 8.05 BB
18:1 (T-9) 172 0.06 BB
18:1 (T-11) tr - NS
18:1 (C-9) 24113 8.46 BV
18:1 (C-11) 5832 2,05 Vs
18:2(C9, C-12) 48721 17.09 BB
18:2 (T-9, T-12) 6813 2.39 BB
18:3(C9,12,15) 66087 28.18 BB

Total 285134 100

*  BB: Base line separation

%

BV: Base line, valley separation
*#*VV: Valley, valley separation

el 4l 7t obd ol SHEET AF=le] S
T2F Z3 7] wlFoll Aol 2§ cis fo-
rmeil 4 trans forme] #HEl7} A g}z
ZeohedlE & F Agdeh £ AAELE el
# Ag 3oz Eqldts] $5lo cis form
o] fatty acid & Wawhiol Hrlsle] £ 4%
A9} Ze d4h2A 02 smokingdt F 28
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exchange 7} 4 sl A& g9}

E AAEL o] dTE Ed2 dodel 93 7
I 832 TR WS 2 sl ol WAl o
e FErlel a4 e dFE Aojrl

0.
-

Cigarette
Fatty acid Tobacco  smoke Transfer
(ug/g) condensate (%)
(ug/e)
16:0 1,345.7 202.8 15.1
16:1 (T-9) ND 129 0.9
18:0 570.2 59.4 10.4
18:1(C-9) 681.0 72.3 10.6
18:1(T-9) ND 10.5 1.5
18:1 (C-11) ND 12.4 138
18:1 (T-11) ND ND -
18:2(CHC12) . 6423 69.4 10.8
18:2(T-9-T-12) ND 26.7 4.2
18:3(C-9-12-15) 3,720.0 3014 8.1
Total 6,959.2 767.7 11.0
2 1 g 8
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