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6406583 : Natkritta Silathong
Thesis Title . Potential of Eucalyptus Essential Oils in Protecting Body Smell

Determined by Electronic Nose

Program :  Master of Science in Oriental Medicine
Thesis Advisor  : Assist. Prof. Prasan Tangyuenyongwatana, Ph.D.
Abstract

The research objective was to study the body smell protection ability of eucalyptus essential
oil by using an electronic nose (E-nose) with the odor persistence measurement resulting from
eucalyptus essential oil in 24 hours. The data were compared and processed using statistical
methods through a computer program. The measurement of the odor was further processed through
intensity related to total sensing responses of E-nose (Sensor response), Principal Component
Analysis (PCA), and Hierarchy Cluster Analysis (HCA) to compare nonanal, eucalyptus essential
oil, and nonanal mixed with eucalyptus essential oil. After the experiment, nonanal had a dramatic
decrease of odor intensity that reached up to 70%, while the eucalyptus essential oil showed a
decrease of 20%, and the mixed sample (eucalyptus essential and nonanal) decreased by 17% in 24
hours. When the experimental data were subjected to the PCA and HCA analysis, the samples could
be grouped into three groups, showing that eucalyptus essential oil and nonanal blend eucalyptus
essential oil is more similar compared to nonanal. It can be concluded that eucalyptus essential oil
can be used to prepare deodorant to reduce body smell for a longer duration more than 8 to 24 hours.

(Total 44 pages)

Keywords: Electronic Nose, Body odor, Essential oil, Principal Component Analysis, Hierarchy

Cluster Analysis
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A15197 2.1 VOCs i lunaumelneds GC/MS

Compound RT (min) Substances

Alcohols/Phenols 9.98 2-Phenylethanol

Alcohols/Phenols 12.3 A-Terpineol



15197 2.1 vOCs v lunaumelaneds GC/MS (79)

Compound RT (min) Substances
Alcohols/Phenols 12.47 F—Terpineol
Alcohols/Phenols 12.9 2-Phenoxyethanol
Alcohols/Phenols 13.34 Citronellol
Alcohols/Phenols 13.82 Geraniol
Alcohols/Phenols 16.48 Eugenol
Alcohols/Phenols 18.93 Isoeugenol
Alcohols/Phenols 21.93 1-Tridecanol
Alcohols/Phenols 26.83 Pentadecanol
Alcohols/Phenols 27.75 A Hexadecadienol
Alcohols/Phenols 29.51 Hexadecanol
Aldehydes 12.74 Decanal
Aldehydes 13.93 P-Anisaldehyde
Aldehydes 14.38 Geranial
Aldehydes 15.46 Undecanal
Aldehydes 18.1 Dodecanal
Aldehydes 20.61 Tridecanal
Aldehydes 20.83 Lilial
Aldehydes 23 Tetradecanal
Aldehydes 23.58 Pentylcinnamaldehyde
Aldehydes 26.04 E-2-Hexylcinnamaldehyde
Aldehydes 28.09 Hexadecanal
Ketones 8.98 Acetophenone
Ketones 9.49 2-Nonanone
Ketones 14.99 2-Undecanone

Ketones 15.42 An Isopropylacetophenone



15197 2.1 vOCs v lunaumelaneds GC/MS (79)

Compound RT (min) Substances
Ketones 17.47 Jasmone
Ketones 17.69 2-Dodecanone
Ketones 19.45 ["-Trone
Ketones 19.66 B-Ionone
Ketones 20.22 2-Tridecanone
Ketones 20.54 Z-A-Trone
Ketones 22.52 2-Tetradecanone
Ketones 18.27 A-Ionone
Ketones 23.09 Benzophenone
Ketones 24.08 1-Ethyl-3-Methyl- B-1onone
Ketones 24.92 2-Pentadecanone
Ketones 27.54 2-Hexadecanone

2-Acetyl-3,5,5,6,8,8-Hexa-Methyl-5,6,7,8-
Ketones 28.7
Tetrahydronaphthalene

Ketones 29.22 7-Acetyl-6-Ethyl-1,1,4,4-Tetramethyl Tetralin (Musk 36A)
Esters 11.4 Benzyl Acetate
Esters 12.07 2-Phenylethyl Acetate
Esters 12.73 Dihydromyrcenol Acetate
Esters 14.82 Cis-2-Tert-Butylcyclohexyl Acetate
Esters 16.37 A-Terpinyl Acetate
Esters 16.43 Citronellol Acetate
Esters 16.62 Neryl Acetate
Esters 17.16 Geranyl Acetate
Esters 17.86 Methyl-N-Methylanthranilate
Esters 18.28 2-Hexyl-2-Pentenoate
Esters 18.79 E-Cinnamyl Acetate
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15197 2.1 voCs v lunaumelaneds GC/MS (79)

Compound RT (min) Substances
Esters 21.24 A-Trichloromethylbenzyl Acetate
Esters 21.95 Pentyl Salicylate
Esters 22.21 Isooctanedioldibutyrate
Esters 22.69 Isoeugenol Acetate
Esters 23.3 Isopropyl Dodecanoate
Esters 23.73 Methyl-Cis-Dihydrojasmonate
Esters 24.15 3Z-1-Hexenyl Salicylate
Esters 24.46 1-Hexyl Salicylate
Esters 25.01 Methyl Trans-Jasmonate
Esters 25.73 A Hexenyl Salicylate
Esters 26.65 Benzyl Benzoate
Esters 27.38 Ethyl Tetradecanoate
Esters 247655 2-Ethylhexyl Salicylate
Esters 28.23 A Branched Isopropyl Hexadecanoate
Esters 30.06 Ethyl Pentadecanoate
Esters 30.32 2-Phenylethyl Phenylacetate
Esters 30.93 Methyl Palmitate
Esters 32.29 Decyl Octanoate
Esters 32.36 Dodecyl Hexanoate
Esters 324 Hexyl Dodecanoate
Esters 32.99 Ethyl Hexadecanoate
Esters 33.7 Isopropyl Hexadecanoate
Esters 35.64 Ethyl Heptadecanoate
Esters 36.47 A Branched Dodecyl Benzoate
Esters 37.35 2-Ethyl-Hexyl 4-Methoxycinnamate
Esters 38 Dodecyl Octanoate



15197 2.1 voCs v lunaumelaneds GC/MS (79)

Compound RT (min) Substances
Esters 38.7 2 Dodecyl Benzoate
Esters 43 19 Tridecyl Benzoate
Esters 47 56 Tetradecyl Octanoate
Esters 49 15 Tetradecyl Benzoate
Hydrocarbons 7.67 P-Cymene
Hydrocarbons 12.26 1-Dodecene
Hydrocarbons 12.5 Dodecane
Hydrocarbons 15.15 Tridecane
Hydrocarbons 17.55 1-Tetradecene
Hydrocarbons 17.77 Tetradecane
Hydrocarbons 18.22 B—Caryophyllene
Hydrocarbons 19.72 Trans-Muurola-4(14),5-Diene
Hydrocarbons 19.96 A Methyl Biphenyl
Hydrocarbons 20.36 A-Farnesene
Hydrocarbons 20.38 Pentadecane
Hydrocarbons 21.77 4-Methylpentadecane
Hydrocarbons 22.56 Hexadecane
Hydrocarbons 23.28 5-Phenylundecane
Hydrocarbons 23.53 4-Phenylundecane
Hydrocarbons 23.99 3-Phenylundecane
Hydrocarbons 24.94 2-Phenylundecane
Hydrocarbons 25.04 Heptadecane
Hydrocarbons 25.49 6-Phenyldodecane
Hydrocarbons 25.66 A Sesquiterpene
Hydrocarbons 25.77 5-Phenyldodecane

Hydrocarbons 26.96 A Propyl-Substituted Dodecane
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15197 2.1 voCs v lunaumelaneds GC/MS (79)

Compound RT (min) Substances
Hydrocarbons 27.48 Octadecane
Hydrocarbons 27.57 2-Phenyldodecane
Hydrocarbons 28.09 6-Phenyltridecane
Hydrocarbons 28.64 4-Phenyltridecane
Hydrocarbons 29.4 3-Phenyltridecane
Hydrocarbons 29.54 3-Methyloctadecane
Hydrocarbons 30.13 1-Nonadecene
Hydrocarbons 30.22 Nonadecane
Hydrocarbons 30.38 2-Phenyltridecane
Hydrocarbons 32.19 3-Methylnonadecane
Hydrocarbons 32.93 Eicosane (C-20 Linear Hydrocarbon)
Hydrocarbons 35.79 Heneicosane (C-21 Linear Hydrocarbon)
Hydrocarbons 38.79 Docosane (C-22 Linear Hydrocarbon)
Hydrocarbons 41.49 Tricosane (C-23 Linear Hydrocarbon)
Hydrocarbons 43.44 Tetracosane (C-24 Linear Hydrocarbon)
Amines 12.65 2-Pentylpyrrole
Amines 13.28 2-Phenoxyethylmethylamine
Amines 15.19 An Aliphatic Amine
Amines 16.34 Nicotine
Amines 16.81 4-Sec-Butylaniline
Amines 20.37 N,N-Dimethyl-1-Dodecylamine
Amines 30.24 N,N-Dimethyl-1-Hexadecylamine
Amines 35.88 N,N-Dimethyl-1-Octadecylamine
Amides 17.18 Methyl N,N-Diethylthiocarbamate
Amides 18.04 A Hydroxy Acetanilide
Amides 21.98 N-Propylbenzamide
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Compound RT (min) Substances
Carboxylic acids 12.24 Octanoic Acid
Carboxylic acids 14.76 Nonanoic Acid
Carboxylic acids 21.03 8-Methylundecanoic Acid
Carboxylic acids 21.9 Dodecanoic Acid
Carboxylic acids 22.8 A Methyl Dodecanoic Acid
Carboxylic acids 23.18 9-Methyldodecanoic Acid
Carboxylic acids 25.74 10-Methyltridecanoic Acid
Carboxylic acids 26.8 Myristic Acid (Tetradecanoic Acid)
Carboxylic acids 28.36 A Methyltetradecanoic Acid
Carboxylic acids 28.65 A Methyltetradecanoic Acid
Carboxylic acids 28.84 9-Pentadecenoic Acid
Carboxylic acids 29.31 Pentadecanoic Acid
Carboxylic acids 30.76 A Methylpentadecanoic Acid
Carboxylic acids 31.7 9-Hexadecenoic Acid
Carboxylic acids 32.49 Palmitic Acid (Hexadecanoic Acid)
Carboxylic acids 34.37 9-Heptadecenoic Acid
Carboxylic acids 37.31 Oleic Acid
Carboxylic acids 38.03 Stearic Acid (Octadecanoic Acid)
Lactones 12.27 F—Heptanolactone
Lactones 16.7 I"-Nonanolactone
Lactones 18.6 Coumarin

A17: Penn et al., 2007
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Compounds Detection rate (%) <40y (n=9) >40y (n=13)
Hydrocarbons

1-Octene 11 8
Decane 11 23
Undecane 22 23
Dodecane 67 69
Alcohols

1-Butanol 11 8
1-Hexanol 11 15
2-Ethylhexanol 89 85
Octanol 11 8
1-Decanol 11 15
Amyl alcohol 11 8
Hexadecanol 11 8
Octadecanol 11 8
Acids

Acetic acid » 23
Butyric acid 22 15
Ketones

4-Methyl-2-pentanone 11 8
6-Methyl-5-heptenone 89 77
Aldehydes

Hexanal 33 23
Heptanal 11 15
Octanal 89 85
Nonanal 89 85
Decanal 89 69
2-Nonenal 0 69

31: Haze et al., 2001
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Time Total Sensing Response
Samples Different Odor Intensity (%)
(Hour) (AU)

0 676.55 -

1 634.04 -6.28
4 628.48 -7.10

Eucalyptus

6 621.16 -8.18
8 610.20 -9.80
24 539.76 -20.21
0 437.21 -

1 416.51 -4.73
4 380.81 -12.89

Nonanal

6 368.70 -15.66
8 363.92 -16.76
24 133.17 -69.54
0 715.15 -

1 701.94 -1.84
4 688.30 -3.75

Mixed

6 679.85 -4.93
8 671.53 -6.09
24 591.07 -17.35




pCT - PC2 Odor Classification of Essential oil (cucalyptus oil) Samples
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Control Sample Testing Sample Odor Group Odor Difference (%)
8 hr-Mixed 3 1.10
6 hr-Mixed 3 1.44
1 hr-Mixed 3 1.57
0 hr-Mixed 3 533
1 hr-Eucalyptus oil 2 7.24
6 hr-Eucalyptus oil 2 8.14
0 hr-Eucalyptus 4 hr-Mixed 3 9.28
(Odor group 3) 8 hr-Eucalyptus oil 2 9.41
4 hr-Eucalyptus oil 2 11.46
24 hr-Mixed 2 13.14
24 hr-Eucalyptus oil 2 23.74
6 hr Nonanal 1 52.70
1 hr Nonanal 1 55.16
8 hr Nonanal 1 63.06
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Control Sample Testing Sample Odor Group Odor Difference (%)
0 hr Nonanal 1 63.48

0 hr-Eucalyptus
4 hr Nonanal 1 64.58

(Odor group 3)
24 hr Nonanal 1 100.00
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