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ABSTRACT : This study was carried out to enhance the analytical methods of phenolic
compounds in mainstream cigarette smoke using high efficiency column and RRLC(Rapid
Resolution Liquid Chromatography) system, and to compare these methods. RRLC system
offers significantly faster results with higher data quality of phenolic compounds than
conventional HPLC, but it is disadvantage that it is expensive. On the other hand, the method
using monolithic column offers faster results by the use of conventional HPLC system without
new equipment introduction. In this study, we used the linear type smoking machine and
Health Canada method for pre-treatment process of phenolic compounds. The analysis time of
phenolic compounds using RRLC and monolithic column was individually 8 and 15 minutes,
whereas in the conventional HPLC it was 45 minutes. These new methods were accompanied
with the minimal solvent consumption and had lower analysis costs. Also, we proved that there
were no difference between new methods and conventional method in accuracy by statistic.
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Fig. 1. Structure of major phenolic compounds.
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Table 1. Contents of phenolic compounds in the 3R4F cigarette smoke using HPLC system and

Monolithic column.

HPLC / Cys HPLC / Monolithic T-test
Analyte Contents cv Contents cv
(ng/cig) {%) (ng/cig) (%) p-value

Hydroquinone 32.52 3.3 31.96 4.3 0.489
Resorcinol 0.58 9.1 0.54 5.5 0.178
Catechol 34.57 6.8 36.44 4.2 0.174
Phenol 6.90 4.5 6.82 4.5 0.208
m+p-Cresol 5.80 3.7 5.76 4.9 0.218
0-Cresol 2.13 12.6 2.07 6.8 0.730
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Table 2. Hydroquinone contents of some domestic cigarette smoke using HPLC system and

Monolithic column

HPLC / Cis HPLC / Monolithic T-test
Tar Contents cv Contents v —value
(ng/cig) %) (ng/cig) %) P
1 mg 7.94 43 7.60 5 0.420
3 mg 18.63 3.3 18.90 5.1 0.710
5 mg 31.01 4.8 32.11 2.5 0.159
7 mg 29.93 0.8 3108 3.0 0.115
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4 : Phenol, 5 : m+p-Cresol, 6 : 0-Cresol

Fig. 2. Chromatogram of 3R4F reference

cigarette smoke.
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Table 3. Contents of phenolic compounds in the 3R4F cigarette smoke using RRLC system and RR
column.

HPLC / Cis RRLC / RR column T-test
Analyte Contents cv Contents cv
(ng/cig) (%) (ng/cig) (%) prvalue

Hydroquinone 3124 4.6 31.42 4.2 0.841
Resorcinol 0.73 6.0 0.67 6.4 0.071
Catechot 38.36 5.2 38.21 6.2 0.918
Phenol 7.26 84 7.81 7.9 0.192
m+p-Cresol 6.16 7.0 5.84 6.7 0.256
o-Cresol 2.47 6.9 2.42 7.0 0.696

Table 4. Hydroquinone contents of some domestic cigarette smoke using RRLC system and RR column.

HPLC / Cis RRLC / RR column T-test
Tar Contents Ccv Contents Ccv
(ngcig) %) (ng/cig) %) pvalue
1 mg 8.3 3.2 84 3.1 0.713
3 mg 20.97 5.1 21.13 49 0.818
5 mg 35.84 4.2 36.42 4.7 0.58%
7 mg 30.55 3.2 31.71 2.8 0.087

Table 5. Comparison of analytical method.

HPLC RRLC

Conventional Cig Monolithic RR
Flow Rate (mL/min) 15 2.5 2.0
Analysis Temp. () 30 30 40
Analysis Time (min) 45 15 8
E?)lr:’:l?rfmtjon (mL) 68 38 16
1 Day Sample (ea} 32 96 180
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