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Rapid Detection of Different Types of Flavors in Cigarette
Production Using Surface-Enhanced Raman Spectroscopy
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Abstract: The formula of flavors is the core technology in the cigarette industry. Adding flavors to the
cigarette during cigarette production can significantly improve the quality of the cigarette. However

traditional techniques used to identify the types of flavors in cigarettes are mainly through artificial
smell and determination of certain physical properties such as refractive index relative density acid
value total volatiles and chromatography-mass spectrometry. These techniques have many draw—
backs such as subjectiveness complicated operation time-consuming pretreatment high cost and
low sensitivity. Based on this this paper developed a method for rapidly identifying different types of
tobacco flavors in production by surface-enhanced Raman spectroscopy with the assistance of princi—
pal component analysis. In this paper the enhanced Raman spectra of different types different bat—
ches and different flavor additives were obtained. Principal component analysis showed that the scat—
ter points of different types and different blending samples were distributed in different regions while

different batches of the same kind were concentrated in the scatter plot which facilitating the differ—
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entiation. In this paper surface-enhanced Raman spectroscopy with the assistance of the principal
component analysis algorithm for the detection of tobacco flavors is simple rapid low-eost and easy
to analyze and identify. It is suitable for the quality control of tobacco flavors in the actual produc—
tion.
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Principal component analysis ( PCA)
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Fig.1 SEM (a) and UV-V (b) spectrum of the as-prepared Au nanoparticles
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2
Fig.2 Normal Raman spectra of the flavors using differ—

ent excitation laser

Fig.3  Schematic diagram of the Rapid detection of flavors using SERS
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Fig.5 (a) The SERS spectra of 3 different kinds of flavors 1# 2# 3# ( the spectra have been normalized and baselined) and the 1#-
1 1#2 1#3 was the different production batches of 1#. (b) The scattered plots of 5 samples by principal component analysis
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Table. 1  The GC results of 3 different kinds of flavors 1# 2# 3# and the 1#d 1#2 1#3 was the different production batches of 1#
1#4 1 2 3 4 5 6 7 8 9 10 11( ) 12 13

6.19 9.58 12.98 21.60 22.40 23.42 24.35 24.55 28.07 33.09 33.21 36.46 40. 14
18.74 11.55 9.67 423.71 15.81 44.52 15.61 12.46 17.92 53.15 48.77 76.24 34.74

142 1 2 3 4 5 6 7 8 9 10 e ) 12 13
6.18 9.57 12.98 21.65 22.42 23.44 24.37 24.57 28.09 33.11 33.23 36.49 40.17
23.93 14.94 26.92 499.80 19.20 55.29 30.81 12.93 17.91 57.47 52.26 81.05 35.13

143 1 2 3 4 5 6 7 8 9 10 e ) 12 13
6.19 9.58 12.98 21.65 22.42 23.44 24.38 24.58 28.09 33.12 33.23 36.49 40.17
24.37 14.93 13.05 490.55 18.91 54.99 30.00 12.49 17.70 55.83 50.73 78.36 34.59
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144 1 2 3 4 5 6 7 8 9 10 ne ) 12 13
4.36 11.62 19.72 22.33 28.06 28.41 33.22 35.73
30.71 28.23 22.64 33.57 18.87 24.13 79.88 21.42
3# 1 2 3 4 ) 5
3.90 17.53 24.36 33.23 37.95
461.64 261.55 45.81 58.95 33.58
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Fig.6 (a) The SERS of 4# 4#-4 4#2 and 4#3; (b) The scattered plots of 4 samples by principal component analysis
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