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ABSTRACT - Gas phase and particulate phase radicals in mainstream cigarette smoke were
determined Electron Spin Resonance(ESR) spectroscopy. The free radicals in particulate phase
have been investigated by benzene extract of Cambridge Filter Pad containing the smoke
condensate. Spin trapping method in conjunction with ESR was used to investigate free radicals
in the gas phase of cigarette smoke. Several analytical experiments were conducted in order to
determine the optimal conditions for maximum signal intensities and reproducibility of results.
All the tests were optimized and normalized using the University of Kentucky 2R4F reference
cigarette. The optimal conditions were 0.6 mL for analysis volume of ESR, 4~5 mL for collection
volume of spin-adducts, and PBN for quantification of free radicals in gas phase. The radical
levels of Kentucky 2R4F cigarettes were found 2.18x 10" spins/cig. and 2.10x10" spinsfcig. in gas
phase.
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Fig. 1. Formation of spin adduct by spin-trap
types.
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Fig. 2. ESR spectra obtained from the mainstream smoke of Ky2R4F reference cigarette using
PBN(0.01 M) in benzene and DMPO(0.01 M) in benzene.
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Fig. 3. Variation of radical levels by sample volume in ESR tube and collection volume of

spin—trap solution during cigarette smoking.
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Fig. 4. Decay of gas phase free radicals in
mainstream cigarette smoke.
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Fig. 5. ESR spectrum of TPM for 2R4F reference
cigarette collected on a cambridge filter pad.
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Fig. 6. Comparison of free radical levels in CFP
and CFP extract.
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