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Abstract

This study developed a simple, and effective method to remove the interferences
from volatile compounds in perfume. The technique was applied for analysis of the perfume
spiked into the synthetic agarwood sample with strong matrix interference by using thin layer
chromatography (TLC) for separation and selective cut of the fraction containing target
compounds on the silica gel plate prior to further analysis. Selected TLC condition was using
hexane and ethyl acetate (6:1 volume ratio) solvent. The sample complexity was reduced by
selective cuts of 4 regions. The target parts were then sampled by solid phase micro
extraction (SPME) using 15 min extraction time and 80 C extraction temperature and analyzed
by GC-MS analysis. Without the developed TLC approach, perfume compound peaks of
Cyclohexene, 1-methyl-5-(1-methylethenyl)-(R)-; 1-Propanol, 2-(2-hydroxypropoxy)-; v-
Terpinene; 7-Octen-2-ol, 2,6-dimethyl-; 2,4-Heptadienal, 2,4-dimethyl-, and cis-Thujopsene
were not identified due to the interferences from the peaks of Limonene, Linalool, a-lonone
and a-Guaiene in the agarwood. Application of the developed TLC method allowed selective
extraction and successful identification of these hindered perfume compounds from the
matrix. Furthermore, the selective TLC extraction followed by direct detection of targeted
odor compounds with Gas Analyzer without use of SPME was demonstrated. This method is

thus simple, and fast with cost-effective instrument.

Keywords: thin layer chromatography, selective, gas analyzer
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PINTLUUFYINaTa18Re b i@ LS awenNaNs lnnLau azfeaannttssuufilvinazanenay tnen1suay
fvihavanelddivn Wy wnwu dumvhavaisidiau weiia 0xdes wseesdlnu ludnsidiuang 9 uaiden

SnsEuwIzaNiian



szUUFIvaraeNauNReuliAuLINAD SUAUAITALANUNENSE NI TNaLBLMA (EtOAC)/L8NLTU
(hexane) Tudnsndiu 1:1 anTuIsUSUBRs @A lamuAMINNZ AL kANISUSUDRS @ UzdiNanuAl Rf

YDIF1TY

daau (anwu Vnsideudisas)
nadu
]

aladiun lalasarsvau (wiidunaslsd)

A niadia Bwes
AMUNVINUTY
o efiaasdinn
(Bevzlan) -
asTlau
ueanagea
N3ARZTRAN

\

JUT 1.1 UszAnSamlumsyzansiiagnsvasiavinazanedumnse

lalasansuoududa
lalasansuauliduga
Bmas
Auiivaiudy \osinas
.
(?isiamw{l"’agﬁgmﬂLﬂ?}lauﬁazmé"auﬁ%’ﬂm) oilad
Alau
danlan
GE)

uoanagea

; ; NIALATLUH

JUN 1.2 drduanindavasininasanedunsd

1.4.2.3 wsiu TLC d1dagy

Tudagiu Weauazainlunisinsgsiiewaia TLC Sefifnanusu TLC dnSaguduundmiig

a

Y a ' o < A a [ o 1d X a [ 1 1 1% a
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1.4.2.3.1. i TLC Aldueiuudndundudmsuvaiuimgadu deffe uiliviujiseiduansied uay

1 Y a A ¥

Y1 = Y1 = 1 a % v ¥ ¥ ;4
mlady wadveolde Ae wAldlAuus1EU1e wanladie M“UUW@IV@LL@%NUWWUﬂ@J’m AosluiLAInul 1.3

fiaduns uardnduazdeddiandu o umenuietesiuliliuiuniuandnsie



1.4.2.3.2. wsiu TLC Aldusunarafnduwsiudmsvauiigadu asldurulniieamesniaiumu

Uszann 0.2 fiadlns Tefrefinunuseviaraneldifeunnuia ilosanusuiianuldagiinnnuung 364
fudlunisdaiution ansnsaldnssinsdaldmuauiniiseanisld uasdsanunsadadiuvasansiegnaiinen
ponurazduudreenluiiewluinsgsidelddn nsldusiu TLC farvuuusiunanadnidedldlussuuid
gaunnilaiiin 160 C

1.4.2.3.3. witu TLC Aldusiuergiiflomduusiudmivigadu uiuezgiidenildazanumuniiios
Uszanas 0.15 Sedumainiu Seindensslnsléddeninsdnuiu TLC wuunanain Tnedauunnguinae

BAALEY TLC 2u1aUsEual 20 cm X 20 cm F9Aa1115080RUUIN RIS IF LAt uLA g U UL UU LAY

NANERAN

1.4.2.4 Tunsunsiaszidemaia TLC

1.4.2.4.1. nsw3euniuy TLC aradudninesuielandfidvunmuizauiuwiy TLC Alddnsu
N1399WHY TLC wazifudlvinazans

1.4.2.4.2 wisusvhavarenauiivianzauiuansiidosnisazuen

1.4.2.4.3 Fusvihazarslunisusfidunandoud ngUsvanaliisgiuresininazagaerniy
aaugliAuseduiidelfuuuiu TLC Whuiitaliegwilessduivhasanaidntion Undliainudadald
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1.4.2.5 M591UNANIDATIAEDUNANNS develop wHu TLC

n1s81uliy TLC neléuas UV ededldigaduinaudufinmesvgesisaiwus (Fluorescent
indicator) Saiilowsu TLC nsgnulas UV fitasamennndu 254 uiluuns azazviounasoonsidudiden
ﬁaﬁ?mﬁaﬁmiﬁaasmﬁmmaa@m%'uLLaa UV linsegavesansuniii TLC Azundanisizaauwasvasuiy TLC

a [ a X A ] =2 o 2/ [ <@ U 1 N 1%
Andugediatungeiy q Jeihliaunsodanaiugavesa1smedan develop

1.4.3 wAilA solid-phase microextraction (SPME) [4]

Solid-phase microextraction (SPME) 1umailaluni1simssudiognsd1msunisinsivvians 1neis
whalasunlnna @ (GO) e GC/uvaaUninsiund (GC-MS) fildsumnudisnunn esn SPME umadiail
$resemsldiu wesfidumedaniswseudegsiiannsoanusina wiefdndvazaedunidlunisands
$n9819 (solventless sample preparation technique) Lwﬂﬁﬂﬁgﬂﬁmmﬁum’m%ﬂLLifﬂ,u?J A.fl. 1989 7 The
University of Waterloo (Ontario, Canada) lae Professor Pawliszyn wag A mﬂ‘ﬁ?uu%ﬁw Supelco
(Bellefonate, PA) tanlundnuazdmunelud a.e. 1993 vilvimaia SPME lasuaiulisuwazgnuiuild

wnsvagluviosuJuRnisinsgvinueaiiog1sioiiios

1.4.3.1 nénnsvasnsnseudiaglagmalln SPME

funounisadn (extraction step) Fanansluzud 1.4 (n) arsfiaulagngaduunitlulasivives
(microfiber) SPME @4¥i1ée fused silica wagiadausieigniails (stationary phase) iadsadaiuinnie
fldlu GC ansideamsarnausngaduinegiignatistandevegiiiaveslriiues (fiben ¢ 2 33 fe (n)
ImaﬂﬂiajulwL‘ua'ﬂumiazm&Jé?haa'N%qai’ﬂﬁﬁ'nﬂuﬁaﬁwazmﬂ (aqueous sample) Inensuionmaiini
“direct immersion technique” %3© (?J)ImaiﬁlwLuaﬁayjlu‘ﬁuﬁmﬁamiazmaéfﬁaéw (headspace) %30
mile fogrvosuds FaussgegluriafedisdsdnaindenUnvindoensiusa (rubber septum) (5on
elANE “headspace technique”

Tunau desorption Wutunaunisiilniues SPME Mruduneunisainaisididynia (injection

port) ilethansiaralalaglvluesiddinies GC 3o GC-MS Fauansluguil 1.4 (@)

Extraction Procedure Desorption Procedure

I

UM 1.4 Yunaunsinseudagislaginaila SPME

GC inlet
(n) ()



\O

aa Y o o o a 2 ! a s ya o N Y] PN
E‘ﬂﬁ‘V]ﬂJLLu’ﬂum‘Vﬁ]z@ﬂ%‘U‘Uu’]gﬂqﬂuq Lﬂa@‘U@%‘Uum'ﬂﬂ@ﬂlWLU@i SPME VL@@ﬂ?WQSOﬂ@@%UMi@aﬂ@IN']Vl
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Twasldlutiuumnnit anwlhlunisnsetaansuaz Uiinuresansfiuigaduogiluefdiiuag i
szeza wazgumnivesnsuaselvieansiaulslusedraegluaugaluvin SPME Sonin equilibration time
wag equilibration temperature LLazé’qeﬁuagjﬁ’mwzL’JmLLazqmmﬁmmmiﬂa'a811)’?315%141&1114(51’3@61@
\ndoufiingaduagilliliuasi3onin extraction time uay extraction temperature 3fgungiveigndn
nazszazanlunsliansiigaduegdlniuesgnuanydeseonungqndn (desorption time way desorption

temperature) uanantanmhilunisasiaindsdusgiunisidenasiaveslnivesiiinunzanivansndesnis

Y

(Y]

g

1.4.4 ufdlasunnns-uuaaunInsiuns (Gas Chromatography-Mass Spectrometry, GC-MS) [4]
whalasunlnnsil-unaaunlnsiuns (Gas Chromatography-Mass Spectrometry) lumafialunis
AnsesivaiauazUiinaas Aldsumnudouetiumsvans Wesanifumeadasudauausalunisuen
aswandaduleldielieenidussduszneuifen q feisufalasulnnsiidadauanunsalunisuengs
psAUsEneUvBIAuasalaTiiunsuenudTT g TSRS TiTinaE e (specificity)
sonnsnsIade uay Tdoyauuaaunasy (mass spectrum) vesansiianansalflunisfigatiiondnwalansle

1 = a a
DH19UUTLEANTAIN

1.4.4.1 vanmsufialasunlnnsi

Tasu1lnns1#l (chromatography) Wunaian1suenaisineidesivannanisnszaefives

13 ! U 1 ! £ a ¥ (Y = 7 d‘ d‘ . dl> ] ¥ d‘

aeAUsENaune 9 luseg1eseninedgaia 2 wliameiu As Igni1Awaeuil (mobile phase) Favimiinynn
aeAUsENaURIRg WllAdauINIuI)N1ATia (stationary phase) Favimtnkenanskaylioanainiu lng
91AEAIIRANA VDI TINLARTUIINNTANBURTATENTEMINNBIAUTENBUM B 1 IMAAz Hin T UTn1ATie AW
uwanavesstInanlunalosanauunnavesnnaudiniaeivag /v ennautiniaidndvesans v
Wansusiazyiniinsindeuniiuigaiaiienigdnsinismaeudiy (migration rate) unnenafiy Wlugnis
wenvesasuadleandussiusznauien 9 lalufian

dmSuuialasuilnns il (gas chromatography) WuwmellanilslulasuninasAalduAaResvimdng
[J 23 . I [ d' d' PN o v d' ' . =
Juuiiann (carrier gas) Wuignieadoun wuignaziuUssendlduenalsnssivedie (volatility) wag &
iefiesnInnANseu (thermal stability) luwaliaddaegsazgnindngssuuuasiinnssemeduleniyn
= .. % d‘ v a d‘ % ! 1 [ Y-
A0 (injector) sanandlugui 1.5 uazldaauiiuneslunismunuuasdoansivdiuysznouniig q Sudue
ToyanfmAmes (detector) masnaulduszuiana nsidenldviinfmamesdmiu GC lneniluauegiv

YRAVDIANT ANUTUTURALANUTULDUVDIBIAUSENaUlUMIBENa
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5

Jpanawmdeunlunaia GC uufa@esniiniuuiansas (>99%) laun lulnsau Side wie
lelaswulaevludeuldufadidoudunian ufanily GC vmihinaudusegninaedulefignda was
W109AUTENOUVBIMIBE 1R Ui unedullduenasPTidnwazilurieussydasayninvesigaiails

I3 ' ) | o YA o w 2 = )
geAUsENaUn1e 9 TudegulaeniluazgnuenaeninaNARLAIlaAAUYDIRALROALAY/MIBANLLTIVDS

a15 wazgnainlagfimawmaiNuinzan nanliainnisueniaznsivinasnesnuiainaesuilunaialas

'
a o W 1

Wlnnsil Sendn “lasanlnunsu” (chromatogram) @slvideyafiddnyey 2 vllafe Lafiasusazuiagn

willensiegluneauiiizandn “Suwudulnid” (retention time) Wudoyanildlunisinszinunnnietusgiv

1%
=

BUAVOIANT %a;ﬂaﬁﬂﬁmﬁﬂaﬂwwﬁq Ao mmgm%awuﬁﬁﬂ (peak) N157nan1sHENveIasiumadia GC
UsingWidiudufialulasunivunsu (chromatogram) Suiiunaiiosnnmansznesvesesdusznauusias

wilslunedutinievdanisuen vinmswenidulumugauefaglifiavesasusasiafidnwaus Dusedsaiii
AuLnT (symmetric peak) Tngn1susuaniizans o Tmnzaudenisien laun snsin1sluasesdiant nns
Fenmedun wilavesigmatls umuvesildy (film thickness) AueIYBIRBANY YUAEURLAUGNANS
vosndutl Uinnwesiiogns naendulusunsugumgiivesneduy sanisuiuaniing 9 Mvsizauazyiili
annsanenefUsznaurig q sesfegleananduld Tuie asusaruinesiifmudulnifiuandieiu

I~ (v I3 LY 4! I3 & 1 S Y a a
WuenanwallaniemaaaziJulselovunanseugumsiawazusuinans

SPME waste

1

detector data system

flow

splitter injector

carrier gas supply ‘—

column

column oven

sUN 1.5 drwulsznaunanvaaasasuialasuninnsi
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1.4.4.2 vannsvaUEAUNINTIIAT

wuaanngiuns (mass spectrometry) lumalanisiisgiiililunisfigadiondnuaives
asUsznevilimuriauaglilumadenlesivlassaveduanaléiduegnad Ingerdovdnnisindoud
maqmaﬁﬂszg (charged particle) Fsmnefs losau Tuauulnfiwdsaumusivin wgAnssunisindeud

[y 1

AananFuediuAuiadeyUszaueslessu (mass to charge ratio) N15nsuUsEvedlaesulriliaIunse

q
(%

nIUAavesleaulug 1

nsguaunsietuluduwesumaaninsiined udulaglossugnuaniuainlnanavesarsiign
thidunfundsidnleseu lessuilintugnueninemneinseinauasgnifusualasfmames 38013
uwandiduleseu (ionization method) Aiddey 1HuA nsuandvedluanaifiulesoulasdidnnsou
(electron ionization, El) Fagunuunisuandadunisimuaviin waz A1mgau (abundance) vosloooud
findu lovsumdrilonseglu 2 suuuundn 1 defu fe (1) Tesouliana (molecular ion) Fudulesouils
wawiduluanavesansluan misudu viesilvmuluanaas wu isanluanagyidsdidnnsou
$ruau 1 fahlilaleseuluanadiisduiuszliuuin (2) loveudes (fragment ion) fiinarnnisuandn
voslaseasan El 9ill m/z anas saanmsiiesgvinamsiasmadausaanlnsiaund fe wwaaunniuds
Junsmlanuduiussenineauiase s Sende 9 91 m/z dumugauvedlessu (on abundance) tlu

Joyatiiulszlevisanisnsumnaluana lassaisluanaresans wazdmsulnseimuiunm

1.4.5 1A394 gas analyzer
<@ al & a & 6V . 1 Py Y o [ a 6
Gas analyzer 1 UuLA309BlUNITIATIZRLAALUU real time wazmoillad Insaglddmiunisiiagizi
whadundnuazlesziennuduussennie wazil quartz inert capillary (QIC) Wussuudumesinalunisli

[ & [ | . d < v 1 . o [y

AnuTounazgauiailuiuany capillary danusilunisnavausstiaandt 300 milliseconds (ms) dm3u
wianagloszmeIanuizdmsunisideunendoainulalunisnaasu limit of detection (LOD) Tuns
AATIVREN 5 ppb waraunsansivinawialalugas 0 - 200 amu #539¥AATIEIale DR ULALANLIA
MaUs¥9A38 quadrupole mass spectrometer (gMS) wagvnn1sUseuIanalag MASsoft PC software &4

1304 gas analyzer ﬁiﬁiﬂumimaaﬂﬁlﬂuiu HPR-20 R&D &8 Hiden Analytical é’fﬂLLamﬂugUﬁ 1.6
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g‘d‘ﬁ 1.6 1309 gas analyzer, Hidden HPR-20 R&D system

1.5 Usglewiifinnninalésu
163ms1ziesndsynounianaifiaulavesda1sssmediong19snizdaawmaia thin layer

chromatography (TLC) uaz wiaila gas chromatography (GC) N33 dvnlinsuiaisnisegneielunns

wipnasiifiaudansnney (selectivity) frewmadia thin layer chromatography (TLO) wag wnafla gas

chromatography (GC) 3MIN5LATIZRlALATIAY gas ananlyzer
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UNN 2

N1INNADI

2.1 emaiadasile gunsnl
1. Solid phase micro extraction fiber (50/30 um DVB/CAR/PDMS, grey, Sigma-Aldrich,
Bellefonte, PA)
. TLC Silica gel 60 F,54 25 Aluminum sheets 20 cm x 20 cm x 0.15 m (Merck, Germany)
REECR GC-QgqQMS (7890A-7000, Agilent technologies Inc.)
L w3asuia Toun Snined nszanunfing nszuenm
. hezgiliilen (Thermo Fisher Scientific, USA)
. 8°9AIUANYUNT

. 970 glass vial VUIA 2, 20 Hadans (Thermo Fisher Scientific, USA)

o N o0 B~ WDN

lulasUile wag Tieii auim 20 pl (Eppendorf, Germany)
9. YavIraazLAaNUTY
10. N33LN3

11. 1509 gas analyzer (Hiden Analytical Limited HPR-20 R&D, England)

2.2 398N15E15AN
1. Lav5a z&en (Merck, Germany)
2. Llnusa (Merck, Germany)
3. ey (Merck, Germany)
4. 1hwey (Local supermarket, Thailand)
5. ﬁﬁﬂﬂﬂqwmﬁ (Local supermarket, Thailand)

6.8130MM I ULDALAU Ca-Cyp (Sigma Aldrich, USA)
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2.3 35n15NNaa9

2.3.1 MSRIULNY TLC (TLC separation)

WSELLNY TLC Anmenssinslyiduuin A31undng 2.5 93, x AN 10 93, fagun 2.1

e TLC

10 cm

2.5 cm

U 2.1 msteFeuwsiy TLC

2.3.2 NN5HIBUADYINEANUIVDULAZUSIUNg BN
wisufegnanmenlasiiungualaedngd Umen 5 ul : Uadiunguan 15 pl wae load

fvgsimeuasuuuiy TLC mglulastivnauin 20 pl Ysuans 5 ul/spot M9mun 3 spot éﬁ’qgﬂﬁ 2.2

| 5pl/spot

5U# 2.2 115 load A70819AsUULHY TLC
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2.3.3 n1sanawen TLC agraaananig (Selective TLC extraction)

ANSHENFIDYINUINBUUULKY TLC AeSEUUAIYINazatgnay FtOAC : hexane 9ms1@7uU 1:6 lag
Usuns Tudninesuastanivusalonszanuiini 1Wunal 10 u¥ Weasuniinuaatviin1siaway TLC
wuseendu 4 d1u ueazdiusn 2.5 cm (Ieinmaila Plate A ) wususazdaiuldvin vial auim 20 mL Un

merealiilsntuauwuuain wenadausa fraction Mg HS-SPME Milun1sviauage1n tlues SPME

neuann Tinnuseugumgll 80°C (extraction temperature) {Wwaa1 15 w1l (extraction time) iieliilin

aunasEinansiegiulavasasusaenay adawenansseielasanandsgiawazinludndnies

'
a

GC-MS Wa¥iNNISIATIZA AegUN 2.3

Wi TLC
detector L 1 data system
flow
Al splitter| | injector
l] carrier gas
A2
— —
column
A3
column
© @]
O
Ad ©
Plate A

sUN 2.3 YumaunsaiaLen TLC agnafandinig

2.3.4 mswsziassaneluftegalmveudlenios GC-MS

nseedu (desorption) wislansdegseenanbilued th holder Aavanainvinansietiafiardin
WNIHLEUFUVDY injection port YBdAIeY GC navate holder wislilnivesindeananuateiduneuna
start 1384 GC sfudl ansfignaadul fuulwivesazgnarudeuresdiu injection port viliAansmeduans
Tuanwazaadlatuiiar 5 w1 (desorption time) LLﬁaQﬂLLﬁ”aé]’am (helium 99.999%) w89 GC WILYN
AU (HP-5 MS capillary column (30 m X 0.25 mm i.d., 0.25 um film thickness; J&W Scientific, USA)

WinlmAnnIswen



16

lngfaan1igvedATed GC Asll 9aumngiives injection port 200 °C 8nsIn1sinavasufiadiang 2.25

mL min? uan1s3nansiiegng split mode aaungivesaeauiiluwuy temperature program lagss

a v a

QUNARISUALAINT 40 °C 1Tuian 2 unil udiiumednsinisiiiy 7 °C siewndl aulivgamall 260 °C #1533

AATI¥IAIE GC-QQMS (7890A-7000, Agilent technologies Inc.) @3uAIUANNTITVINIUKALUTENIANS
sﬁagauag peak integration laglusunsy Agilent MassHunter tag 1USLATY Mass Spectrum Library 994

NIST AlddmsuauAuSsuiiuteya Mass Spectrum ¥a3a13Magaiugutaya

2.3.5 menTehiegsnsuvasimeasiunquandlemaiia TLC Tnsnisinneilnensedae gas
analyzer

miﬁﬂwﬁmeﬁéhaemmamaaﬁmamLLazﬁﬂﬁuﬂqwmwuLmu TLC lngms9na8 gas analyzer 1y
lisumadia HS-SPME fregnanauvesimouuazindunguangnuend ssiufessuudniasansnay
FtOAC : hexane ludnsidau 1:6 lngUsuns wagyinn1sdauey TLC wuseaniludiu 9 wiazdiuend 1 cm
a9 du Tuangadusiulunts load asiaeg1sasuLL TLC Flaguil 2.4

weiy TLC
9

8

7

JUN 2.4 nsfnusl TLC wdseaniludau 9

Y

N13818loUdIUVRINAUANTIEMEI18AINAIRE 1NANYBIU UL TN NG WUUULHY TLC 7ignsin

Y

wuseanidudin o memslienudeuiigamgl 80 °C wnluludinves QIC capillary gnldiludunesiva

u,azL%a:um'aiﬂamaﬁ’mwungzmmmaa Hiden gas analysis system L& quadrupole mass analyzer Ju

a

A9 3AlUNTIATIEN fagUR 2.5
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JUT 2.5 nsanglaudiuveinguanssemvedigaindlegranauvasiivauuazidiunguauuwiy TLC

ﬁﬂﬂﬁﬁ@lﬁaﬂﬂzﬁmmsizmﬂﬁauhimgﬂﬁmﬁaﬂmﬂ volatile compound profiles Bman UL
TLC ﬁgﬂﬁﬂasmﬁi"n,ww 4 drutariaazdlue1d 2.5 cm wazhenaialsag fraction fae HS-SPME Tuns
Lenanssemeldennannietne SsavdiesiilinisinsedatuludewesnuEensimig (selectivity)
routhludinsesiuendie GC-MS uazdndonnauansssmeiiauladadunduanssameilinaundnlumes
finTranuain GC-MS Tuusiay fractions uagAnwidnwaizndu @ retention time WagA1 m/z 18aNguaNS
szwefiaule Wevhnishnseilnenssdae gas analyzer Ingldluua MID scan (multiple ion detection

scan) lunsnsainsen m/z Wmnendenuduiusivanssemenaulaly HS vesdege fagui 2.6

Wiy TLC

Fraction 1 lJ
"""""""" - Apszilenee

G2
GC-MS detector |1 data system
Fraction 2 HS-SPME flow
splitte injector

_______________ — e | e gas

Fraction 3

column

Fraction 4 D Zolumn

ARLEENNANENTITNENIIA

NAUNSNIIN UIVDUNATID

WU9IN GC-MS
A TIRENTIEERIY ALY gas analyzer
A1 m/z imneiaula - 11m MID scan — |

JUN 2.6 Yunaulunisfndennguanssemeiaulaain volatile compound profiles WwasuuuEy TLC

o

gneAnag1dng 4 d9u 1n53INUAIN GC-MS tnaltlunisideniinseviansssmenaulalaenss

#28 gas analyzer
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uni 3

NANIINAADILALBAUTIENANITNARDY

3.1 MsUszgndldmaiia TLC Tunsdnszndtagiamanunnauuazdniung sanatednag
INNITIATIZRAY SPME-GC-MS Tnemsauansiiiuiisnissuniuvesuvizngainuidunguan vinln
lasunlnunsuvesuivien Aeguil 3.1 (n) Nldgnuadalaeiinvedumsnddnaidaaudonisseyansusenauy

PANYLAILUAIDE19U BN 9NN 3.1 (1)

U7 3.1 (n) lasunlnunsuvasuviay

2.2

2.0 ]

1.8 ]

1.6

1.4 =

1.2

Counts
X107

1.0

0.8

0.6 ]

0.4 _]

0.2

Acquisition Time (min)

JUT 3.1 () Tasunlnunsuvasileganaulveungniavasunsnduadsanuisiungewan
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a15U5¢nauluL I UNa gL AINN A NUAUINNLUNI NG LAYTIUNINUA d@15USENaULNaLAD

Y

Cyclohexene, 1-methyl-5-(1-methylethenyl)-,(R)-; 1-Propanol, 2-(2-hydroxypropoxy)-; y-Terpinene; 7-

[

Octen-2-ol, 2,6-dimethyl- uaz 2,d-Heptadienal, 2,4-dimethyl- #4307 3.2 (1) lunseudided way cis-

] v

Thujopsene f93U71 3.2 (n) lunsevduns Fulugafigndavinalaearsuszneu Limonene uay Linalool ¢i9

Y

5UN 3.2 (v) lunsoudied uaz a-lonone; a -Guaiene fe3U# 3.2 (1) lunsouduas 3n1dungumun

AIUANU

Perfume solution

(n)

A mixture of the perfume and synthetic agarwood

(@)

5UN 3.2 arsusznavludiveunalguiingnuateanamanduasiniunguan

3al#in38n13 Plate A fmutuanldlumsasnansussnavtmeniignsuniuanuminduesiniiy
nOwANFENIAREaNABUNTIATIZ SPME-GC-MS TngUssgndnisdausiu TLC agdime 4 dauilyiniu
NAIINAITUINAIBTEUUFINaza1Y ethylacetate:hexane (1:6) uazisan TLC uiazdiudi Al, A2, A3 Lay
Ad (g Plate A Tudhunisnaasste 2.3.3) nadwsfauandlugud 3.3 wWenandiiiufenisadauuuidonsgng
FumzvesduUsznavvesassemeiefegsfiunnisiuluegfuutardniignidonieses uagld

Y Y

volatile compound profiles fawandlunnsnad 3.1



Al

A2

A3

A4

Plate A

Al

A2

A3

A4

5Uf 3.3 Tasanlnunsuvas Plate A udazdrugnitaszyiuendne HS-SPME wag GC-MS

20
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A1519% 3.1 volatile compound profiles ¥89815A70819NANUIRDULAZUINUNG N

Compound

2-Buten-1-ol, 3-methyl-,
acetate

Butane, 1,4-diethoxy-
Benzaldehyde

Propanoic acid, 3-ethoxy-,
ethyl ester
Bicyclo[3.1.0]hexane, 4-
methylene-1-(1-methylethyl)-
B-Myrcene

Ethanol, 2-(2-ethoxyethoxy)-
2-Propanol, 1-(2-
methoxypropoxy)-

Benzene, 1-methoxy-4-methyl-

Cyclohexanol, 2-methyl-5-(1-
methylethenyl)-, (10,20,58)-
Cyclohexene, 1-methyl-5-(1-
methylethenyl)-, (R)-

Benzyl alcohol

B -Ocimene

1,3,6-Octatriene, 3,7-dimethyl-,
(2)-

2-Propanol, 1,1-oxybis-
Benzeneacetaldehyde
1-Propanol, 2-(2-
hydroxypropoxy)-
1,3,7-Octatriene, 3,7-dimethyl-

y -Terpinene

7-Octen-2-ol, 2,6-dimethyl-

Propane, 1,1,3-triethoxy-
Cyclohexene, 1-methyl-4-(1-
methylethylidene)-
2,4-Heptadienal, 2,4-dimethyl-

Benzoic acid, methyl ester

Linalool

it

918

940
962

971
974

991
1007
1010

1021
1026
1027
1036

1037
1038

1038
1045

1046

1047
1060

1064

1076
1088

1090
1094

1099

logP**

1.84
1.48

1.082

3.94

4.17
-0.54
-0.446

2.66

4.449

4.418
4.19

-0.589

-0.598

4.142
4.5

2.99

1.61
4.47

1.891
212

297

Odor description

sweet fresh banana fruity

strong sharp sweet bitter

almond cherry

woody terpene citrus pine
spice

peppery terpene spicy
slightly ethereal

naphthyl, phenolic,
camphoraceous, minty
minty menthol spearmint

herbal

floral rose phenolic
balsamic

sweet herbal

tropical, green, terpy and
woody

slight alcoholic

honey, floral rose, sweet

slight alcoholic

fruity floral wet cloth
terpy, sweet, citrus, with
tropical and lime

fresh citrus lime floral

clean cologne weedy

sweet, fresh, piney citrus,
woody

fatty, green, oily

phenolic wintergreen
almond floral

Citrus, orange, floral, terpy,

waxy and rose

The

mixture***

909237

612118

54377

443911

214126
298137
507418

6737752

15508477

326820

6172401

7029773

13963878

Peak area

Al A2
336057
63248 72063
40184 399808
549253 5327321
3118854 1266613
209053

17862

204747 79517
15489 117081
51659
69589 4785892
291073

A3 A4
67889 1702285
78610

43078
16336
109063
311405
54352
341477
10707938
162294
17782747
504812
109326
2806591
42909

459447 11129



(519)

Compound

Phenylethyl Alcohol

2,4,6-Octatriene, 2,6-dimethyl-,
(E,2)-
1,3,3-Trimethylcyclohex-1-ene-4-
carboxaldehyde, (+,-)-
Bicyclo[3.1.1]heptan-3-ol, 6,6-
dimethyl-2-methylene-, [15-(10,3
o,5 o)l

Isopulegol

3-Cyclohexene-1-carboxaldehyde,
1,3,4-trimethyl-

Acetic acid, phenylmethyl ester
Cyclohexanol, 5-methyl-2-(1-
methylethyl)-

Benzoic acid, ethyl ester
Levomenthol

Bicyclo[3.1.0]hexan-3-ol, 4-methyl-
1-(1-methylethyl-, [15<(1 o,3 a,4
a,5 o)l

Ethanol, 1-(2-butoxyethoxy)-

o -Terpineol

L- o -Terpineol

Methyl salicylate
Cyclohexanol, 1-methyl-4-(1-
methylethylidene)-
Dodecane

Decanal

Benzene, 1,2,4-triethyl-
Benzaldehyde, 4-bromo-
Benzene, (2,2-dimethoxyethyl)-
Citronellol

Neral

Geraniol

*
I lit

1116

1131

1138

1139

1146

1154

1164
1169

1171

1175

1176

1187

1189

1190

1192
1197

1200
1206

1207
1217
1222
1228

1240

1255

logP**

1.36

4.392

2.758

2.379

2724

2.758

1.96
3.216

2.640

3.400

2.044

1.287
2.67

2.55
2.613

6.1
3.97

3.37
2.26
1.692

33

Odor description

Sweet, floral, fresh,
rosey, honey
sweet, floral, nut,

herbal tropical

warm woody balsamic

fennel

Minty, cooling,

medicinal, woody

weet, fruity and floral
cooling mentholic
minty

Sweet, wintergreen,
fruity

peppermint cooling
mentholic minty

cedarleaf thujonic

pine terpene lilac citrus
woody floral

pine terpene lilac citrus
woody floral
wintergreen mint

terpineol lilac

Sweet, aldehydic,

orange, waxy and citrus

green foliage floral rosy
earthy mushroom
Floral, rosy, sweet,
citrus

sweet citral lemon
peel

Floral, sweet, rosey,

fruity

The

mixture***

41618603

690177

988164

36980130

330730

450990

304451

4920049

2157633

12460216

330120

Al

704071

62799

25193
1300269

Peak area
A2 A3
10997587
72375
85281
35350
11824
153041
7797514 165353
257032
138466
495155
30469
2611882 514320
1755427
519703

22

A4

3676680

117400

49288

6190

623579

9726

29199



(519)

Compound

Linalyl acetate

2,6-Octadienal, 3,7-dimethyl-, (E)-

Cinnamaldehyde, (E)-
6-Octen-1-ol, 3,7-dimethyl-, formate

Cyclohexanemethanol, 4-hydroxy- o, a,4-
trimethyl-
Anethole

Cyclohexanol, 5-methyl-2-(1-methylethyl)-,
acetate

Indole

Propanoic acid, 2-methyl-, phenylmethyl
ester

Benzofuran, 2,3-dihydro-2-methyl-
2-Propen-1-ol, 3-phenyl-, (E)-
Cyclohexanol, 4-(1,1-dimethylethyl)-,
acetate, trans-

Piperonal

Cyclohexene, d-ethenyl-4-methyl-3-(1-
methylethenyl)-1-(1-methylethyl)-, (3R-

trans)-
Methyl anthranilate
o -Cubebene

6-Octen-1-ol, 3,7-dimethyl-, acetate

Eugenol

1,2,4-Metheno-1H-indene, octahydro-1,7a-
dimethyl-5-(1-methylethyl)-, [1541 o,2
a,3aB,4 a,5 a,7aB,85%)]-

*
I lit

1257

1270
1270

1276

1279

1286

1294

1295

1305

1306

1310

1322

1330

1338

1343
1351

1354

1357

1368

logP**

3.45
1.9

338

1.056

4.182

2.14

2.861

3.22

1.95

6.446

6.263

4.220

5.864

Odor

description

Sweet, green, floral
and spicy with a
clean, woody
citrus lemon

sweet spicy

Sweet, green, waxy,
floral, apricot,

citrus, fruity

sweet anise
Tea-like, slightly
cooling, minty and
fruity

floral, slightly
naphtha

Sweet, fruity,
powdery with
tropical woody
burnt phenolic
Cinnamon spice,
floral, green
woody cedar floral
oily herbal balsam
green fruity
Cherry, vanilla,

sweet cherry

sweet herbal

woody

Fruity, concord
grape

herbal waxy

Floral, rosy, green,
fatty, citrus

Sweet, spicy, clove

like, woody

Peak area
The
Al A2 A3
mixture***
20878176 1202299
94902
1181656 639373
32706
176241
26630
1221011 73896
40726
2512404 517595
74376
229106 419873
49581
15936662 1067433
2303507 239463 2045106
34132

23

A4

15873
79745

421795

9135

1063864

17279

247344

11346



(s19)

Compound

d-tert-Butylcyclohexyl acetate

1,2,4-Methenoazulene, decahydro-1,5,5,8a-
tetramethyl-, [1541 a,2 0,3af3,4 0,8af3,9R*))-

Lavandulyl propionate
Copaene

4,7-Methanoazulene, 1,2,3,4,5,6,7,8-
octahydro-1,4,9,9-tetramethyl-, [15<(1 a,4 a,7
a)l-

Geranyl acetate

Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-
methylethenyl)-, [15(1 a,2B3,4B)]-
Diphenyl ether

Vanillin
Longifolene

1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-
hexahydro-3,6,8,8-tetramethyl-, [3R(30,3a B,7
B,8a )

1,8-Nonadiene, 2,7-dimethyl-5-(1-
methylethenyl)-

a -lonone
Caryophyllene

cis-Thujopsene
Naphthalene, 1-methoxy-

o -Guaiene

Coumarin
1,1,4,7-Tetramethyl-1a,2,3,4,6,7,7a,7b-
octahydro-1H-cyclopropalelazulene
4,4-Dimethyl-3-(3-methylbut-3-enylidene)-2-
methylenebicyclo[4.1.0]heptane
1H-3a,7-Methanoazulene, 2,3,6,7,8,8a-
hexahydro-1,4,9,9-tetramethyl-, (1 a,3a a,7
a,8a B)-

Himachala-2,4-diene
3-(d-Isopropylphenyl)-2-
methylpropionaldehyde

*
It

1368

1374

1375

1376

1381

1382

1391

1404

1404

1405

1411

1414

1416

1419

1429
1434
1439

1441
1447

1455

1457

1462
1466

logP**

4.23

4.732

2.665

6.129

4.04

5772

4.21

1.21

6.392

6.308

4.75
3.995
6.777
6.053

3.45

6.602

1.39
4.27

4.5

6.308

6.734
3.428

Odor

description

woody cedar
floral oily herbal
balsam green
fruity

strong moss
woody

delicate farnesol-
like

woody spicy

honey

Floral, rosy, waxy,
herbal and green

herbal waxy fresh

geranium leaf
green phenolic
sweet vanilla
creamy chocolate
sweet woody rose
medical fir needle
woody cedar

sweet fresh

sweet woody
floral
Spicy, woody and

terpenic

sweet woody
balsam peppery

sweet

floral cyclamen

fresh

The

mixture***

1257444

214761

3398968

2315222

926432

2151537

266330

1838772

6908246

1692269

12802357

Peak area
Al A2
132835
180899 32939
314491
366033
3726963 259233
438877 143723
151006
332113 42995
4021434 426096
1242024
3160344 787463
4203550 645757
11611253 1492617
10278514
6904401
2346781

A3

89231

16038
1280672

281489

11018

33272

24

A4

3371933

7227
3125

1039208
36057

69091



(s19)

Compound

Azulene, 1,2,3,33,4,5,6,7-octahydro-1,4-
dimethyl-7<(1-methylethenyl)-, [1R-(1 a,3a B,4
a7 B

o Isomethyl ionone

(1R,4aS,8aR)-1-Isopropyl-4,7-dimethyl-
1,2,4a,5,6,8a-hexahydronaphthalene

B -Guaiene

Caparratriene

Benzohydroxamic acid, 2TMS derivative
Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-4a,8-
dimethyl-2-(1-methylethenyl)-, [2R-(2 a,4a a,8a
B)-

Bicyclo[5.3.0]decane, 2-methylene-5-(1-
methylvinyl)-8-methyl-

Naphthalene, 1,2,3,5,6,7,8,8a-octahydro-1,8a-
dimethyl-7-(1-methylethenyl)-, [1S(1 a,7 a,8a
a)l-

Azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-
dimethyl-7-(1-methylethenyl)-, [1S-(1 o,7 a,8a
B-

Butylated Hydroxytoluene

Naphthalene, 1,2,3,4,4a,5,6,8a-octahydro-7-
methyl-4-methylene-1-(1-methylethyl)-, (1
a,4a B,8a a)-
(2S,4aR,8aR)-4a,8-Dimethyl-2-(prop-1-en-2-yl)-
1,2,3,4,4a,5,6,8a-octahydronaphthalene
1-Penten-3-one, 142,6,6-trimethyl-2-
cyclohexen-1-yl)-

cis-Calamenene

Lilial

Benzenemethanol, a (trichloromethyl)-,
acetate

Isoamyl salicylate

Naphthalene, 1,2,4a,5,6,8a-hexahydro-4,7-
dimethyl-1-(1-methylethyl)-, [15-(1 a,4a B,8a
a)l-

1,5-Cyclodecadiene, 1,5-dimethyl-8-(1-
methylethylidene)-, (E,E)-

2-Buten-1-ol, 2-ethyl-4-(2,2,3-trimethyl-3-

cyclopenten-1-yl)-

*
lie

1473

1480

1482

1490

1493

1494

1494

1495

1499

1505

1513

1513

1517
1524
1531
1533

1538

1538

1538

1557

1559

logP**

6.895

4.079

6.436

6.333

5.28

3.73
6.409

6.494

6.628

5.1

6.8

4.535

6.227

4.216
3.527

6.557

6.388

4.3

Odor

description

woody violet

floral

sweet woody

sweet fresh citrus

grapefruit woody

mild phenolic
camphor

fresh woody

sweet fruity floral

floral green
heavy deep rose
floral

floral herbal
woody orchid
metallic

woody dry

woody earthy
spicy

woody
sandalwood

greasy oily waxy

Peak area
The
Al A2 A3
mixture***
341447
2593305 264325
101128
318865
81974
2891643
268509
417222
14832748 1698406 3105452 12427
2879314
106112
81956
565775
77638
8819709 1872473 86962
1075897
2012349 2999621
57602
108114
45467

25

Ad

8145

13994



(s19)

Compound

Anthracene, tetradecahydro-

Anisyl butyrate

Tricyclo[4.4.0.0(2,7)ldec-3-ene-3-methanol, 1-
methyl-8-(1-methylethyl)-
Benzoic acid, 2-hydroxy-, pentyl ester

Diethyl Phthalate
Guaiol

Benzophenone

10,10-Dimethyl-2,6-
dimethylenebicyclo[7.2.0Jundecan-5 8 -ol
Cyclopentaneacetic acid, 3-oxo-2-pentyl-,
methyl ester

Longiverbenone

Cinnamaldehyde, a -pentyl-

5-Azulenemethanol, 1,2,3,3a,4,5,6,7-
octahydro- a, ,3,8-tetramethyl-, [35-(3 a,3a
B,5 o)l

(-)-Isolongifolol, methyl ether
3,7-Cyclodecadien-1-one, 3,7-dimethyl-10-(1-
methylethylidene)-, (E,E)-
(1R,7S,E)-T-Isopropy!-4,10-
dimethylenecyclodec-5-enol

1H-Indene, 2,3-dihydro-1,1,3-trimethyl-3-
phenyl-

2,6-Diisopropylnaphthalene

Octanal, 2-(phenylmethylene)-

Benzyl Benzoate

Benzoic acid, 3,4,5-trimethoxy-

Cuparenal

Ethanone, 142,3,4,7,8,8a-hexahydro-3,6,8,8-
tetramethyl-1H-3a,7-methanoazulen-5-yl)-

Isopropyl myristate

*
It

1561

1569

1574

1583

1594

1596

1635

1644

1649

1649

1662

1667

1672

1693

1695

1714

1728

1755

1762

1772
1775
1780

1827

logP**

4.39
2.906

4.561

2.653

4.357

4.771

4.12
4.76

5715

5.09

4.866

3.97

1.9
6.21
5.655

7.253

Odor

description

buttery anisic
floral sweet
tropical fruity
woody spicy
honey
herbal floral
clover azalea
green sweet

chocolate

balsam rose

metallic

Sweet, fruity,

floral, citrus

Sweet, floral,
fruity, tropical and
green

spicy

fresh floral green
jasmin herbal
waxy

faint sweet
balsam oily

herbal

woody vetiver
amber leather
musk cedar

faint oily fatty

The

mixture***
834567
4578177

11068293
352021
9080020

1269281

524349

15793753
1901418

372202

338710

6197035

12987705

202133

18614409

Al

90667

63211

225780
59475

4111485

Peak area

A2

214184

4684928

452091

1985911

725330

330825
470987

92400

365761

1714522

3660439

11146140

A3

1195338

26007

47371

91645

33646

46910

59238

26

Ad

8956

37803

15309

7986

52878

111576

24919

72520

205677
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1
(90)
Peak area
Odor
Compound lie® logP** The
description Al A2 A3 Ad
mixture***

trans- B -lonone 1846 3.995 floral woody 2523907

sweet fruity berry

tropical beeswax
Cyclopentalg]-2-benzopyran, 1,3,4,6,7,8- 1851 4.53 15090242 52818 2018107 34013
hexahydro-4,6,6,7,8,8-hexamethyl-
Benzoic acid, 2-hydroxy-, phenylmethyl ester 1869 4.209 balsam clean 260986

herbal oily sweet
1,2-Benzenedicarboxylic acid, bis(2- 1870 4.5 24023

methylpropyl) ester
* literature retention index (1)
** logarithmic partitioning coefficient (log P)

*** The sample without TLC Plate

usiazduigniFonTnsizsiianizdruann Plate A fmns1sil 3.1 wuiianansaszyfinvesansusznay
faulaninn 15gnuavala fq i @ fraction Al uay A2 @1u15amy Cyclohexene, 1-methyl-5(1-
methyLethenyl)—,(R)—‘ﬁ fraction A4 @u15any 1-Propanol, 2-(2-hydroxypropoxy)- i fraction Al uay A2
A@13U15aNY y-Terpinene ‘ﬁ fraction A3 @1u15a Wy 7-Octen-2-ol, 2,6-dimethyl- ‘17i fraction A2 @150 U
2,4-Heptadienal, 2,d-dimethyl- uagil fraction A1-Ad @un5any cis-Thujopsene LLGidW"LﬁQJ%Uﬁﬂgﬁﬂﬁ
fraction Al

wiiuldinsgrafnuuudnidoniinseyt aunsausnseyfinfaulalddnse mnfudiinanissuniu
suam,w'%ﬂez?mﬂﬂqwmﬁ?ulaimmsawuﬁﬂsuaqmiéﬁ’aﬂa'n WAsE method FiaunTurilannsanuiieues

a1sUsenauNgnuats aunnantsuula

3.2 MlATEResraNvasineuLasunguaul TLC Taensedne gas analyzer

N51ATIEIEIe gas analyzer iiouaniiinisana TLC Inansauuvulalld HS-SPME Tasnisaneleu
YoInguANTITIMB e INiaes AL kas S unguaNULIHY TLC fignidendnsimngvdangnuen
(gludhunsnmassda 2.3.5) dlulu QIC capillary fignlfidudumesmasiniuasatnazgnandngssuy
dfuunN1AUeY Hiden gas analysis system Imam&w%aﬁLﬂ'ﬁ’lzﬁl,l,azﬁzyﬂfjma’liﬁ’w quadrupole mass
analyzer

miﬁﬂmﬁmﬁaﬂmjmmﬁzmaﬁaulﬁmﬂ volatile compound profiles yasfegrsimeunanity
NuRULKHY TLC finsaamuain GC-MS luusiae fractions ielfidulusludlunisadn TLC Tnonss Tika

MsfnwIRannsei 3.2 lnenquansiauladuansssmvenlinduvan o inuludiegng
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M13197 3.2 nguansszmenaulanazlvindundnludagnnauvaunazindung e insanuan

GC-MS Tluusiaz fractions

All Fraction®

Compound Odor description m/z time (min)
B—Pmene peppery terpene spicy 136.234 6.951
Benzene, 1-methoxy-2-methyl- sweet nutty floral earthy walnut 122.167 7.547
3-Carene citrus terpenic herbal pine 136.238 7.737
Benzoic acid, methyl ester phenolic wintergreen almond floral 136.150 9.111
Linalool citrus orange floral terpy waxy rose 154.249 9.202
Acetic acid, phenylmethyl ester sweet floral fruity jasmin fresh 150.177 10.544
Anethole sweet anise licorice medicinal 148.205 13.006
Indole pungent floral slightly naphtha 117.148 13.217
Benzofuran, 2,3-dihydro-2-methyl- burnt phenolic 134.175 13.408
Methyl anthranilate fruity grape orange flower neroli 151.165 14.072
6-Octen-1-ol, 3,7-dimethyl-, acetate Floral rosy green fatty citrus 198.302 14.250
Eugenol Sweet spicy clove woody 164.204 14.370
2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (2)- floral rosy sweet soapy citrus 196.289 14.820
Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1- herbal waxy fresh 204.351 15.058
methylethenyl)-, [15-(1 a,2 3,4 B)I-
Vanillin sweet vanilla creamy chocolate 152.1473 15.182
1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-hexahydro-  woody cedar sweet fresh 204.356 15.475
3,6,8,8-tetramethyl-, [3R<(3 a,3a 3,7 B,8a Q-
Caryophyllene sweet woody spice clove dry 204.356 15.598
Azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl- weet woody dry guaiacwood spicy 204.3511 17.123
7-(1-methylethenyl)-, [15-(10,7 0,8a B))-
Butylated Hydroxytoluene mild phenolic camphor 220.355 17.181
Lilial floral muguet watery green 204.312 17.419
Isoamyl salicylate floral herbal woody orchid metallic 208.257 17.552
Benzoic acid, 2-hydroxy-, pentyl ester herbal floral clover azalea green sweet chocolate 208.254 18.223
Benzophenone balsam rose metallic powdery geranium 182.222 19.132
Benzyl Benzoate Sweet balsamic floral with fruity 212.248 21.271
Isopropyl myristate oily fatty 270.456 22.121
All Fraction® = total TLC plates

Fraction A1°

Compound Odor description m/z time (min)
Benzene, 1-methoxy-4-methyl- naphthyl phenolic camphoraceous minty 122.164 7.551
y-Terpinene terpy sweet citrus with tropical and lime 136.234 8.361
Copaene woody spicy honey 204.356 14.778
Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1- herbal waxy fresh 204.351 15.062
methylethenyl)-, [15-(1 a,2 3,4 B)I-
Longifolene sweet woody rose medical fir needle 204.351 15.364
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(1)
Fraction Al
Compound Odor description m/z time (min)
1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-hexahydro-  woody cedar sweet fresh 204.351 15.485
3,6,8,8-tetramethyl-, [3R-(3 a,3a 3,7 3,8a V-
Caryophyllene spicy, woody and terpenic 204.351 15.607
Q -Guaiene sweet woody balsam peppery 204.351 15.948
B -Guaiene sweet woody 204.351 16.846
Isopropyl myristate faint oily fatty 270.451 22.114
Fraction A1° = the sample of TLC Plate Al
Fraction A2°
Compound Odor description m/z time (min)
Benzaldehyde strong sharp sweet bitter almond cherry 106.121 6.341
B -Myrcene peppery terpene spicy 136.234 6.948
Benzene, 1-methoxy-4-methyl- naphthyl, phenolic, camphoraceous, minty 122.164 7.544
B -Ocimene sweet herbal 136.234 7.912
1,3,7-Octatriene, 3,7-dimethyl- fruity floral wet cloth 136.234 8.132
Benzoic acid, methyl ester phenolic wintergreen almond floral 136.148 9.117
Linalool citrus, orange, floral, terpy, waxy and rose 154.249 9.201
Acetic acid, phenylmethyl ester sweet, fruity and floral 150.175 10.558
Methyl salicylate wintergreen mint 152.417 11.188
Linalyl acetate sweet, green, floral and spicy with a clean, woody 196.286 12.382
Anethole sweet anise 148.202 13.002
Methyl anthranilate fruity, concord grape 151.163 14.082
6-Octen-1-ol, 3,7-dimethyl-, acetate floral, rosy, green, fatty, citrus 198.302 14.251
Eugenol sweet, spicy, clove like, woody 164.201 14.377
d-tert-Butylcyclohexyl acetate woody cedar floral oily herbal balsam green fruity 198.302 14.595
Caryophyllene spicy, woody and terpenic 204.351 15.597
Q-Guaiene sweet woody balsam peppery 204.351 15.921
Naphthalene, 1,2,3,5,6,7,8,8a-octahydro-1,8a- sweet fresh citrus grapefruit woody 204.351 17.007
dimethyl-7-(1-methylethenyl)-, [1S-(1 0,7 Q,8a Q-
Butylated Hydroxytoluene mild phenolic camphor 220.350 17.187
Litial floral green 204.312 17.428
Isoamyl salicylate floral herbal woody orchid metallic 208.254 17.558
Benzenemethanol, o -(trichloromethyl)-, acetate heavy deep rose floral 267.536 17.945
Benzoic acid, 2-hydroxy-, pentyl ester herbal floral clover azalea green sweet chocolate 208.254 18.233
Benzophenone balsam rose metallic powdery geranium 182.222 19.127
Cinnamaldehyde, O -pentyl- sweet, floral, fruity, tropical and green 202.292 19.426
Octanal, 2-(phenylmethylene)- sweet, floral, green, citrus and fruity 216.319 20.991
Benzyl Benzoate faint sweet balsam oily herbal 212.248 21.274
Isopropyl myristate faint oily fatty 270.451 22.131
Cyclopentalgl-2-benzopyran, 1,3,4,6,7,8-hexahydro-  strong diffusive sweet floral musk 258.404 22.607

4,6,6,7,8,8-hexamethyl-

Fraction A2° = the sample of TLC Plate A2
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(si0)
Fraction A3¢

Compound Odor description m/z time (min)
Benzene, 1-methoxy-4-methyl- naphthyl, phenolic, camphoraceous, minty 122.164 7.561
Benzyl alcohol floral rose phenolic balsamic 108.138 7.839
Benzeneacetaldehyde Honey, floral rose, sweet 120.149 8.028
7-Octen-2-ol, 2,6-dimethyl- fresh citrus lime floral clean cologne weedy 156.265 8.607
Linalool citrus, orange, floral, terpy, waxy and rose 154.249 9.198
Phenylethyl Alcohol sweet, floral, fresh, rosey, honey 122.164 9.530
Acetic acid, phenylmethyl ester sweet, fruity and floral 150.175 10.546
Cyclohexanol, 5-methyl-2-(1-methylethyl)- cooling mentholic minty 156.265 10.735
Q-Terpineol pine terpene lilac citrus woody floral 154.253 11.105
Citronellol floral, rosy, sweet, citrus 156.265 11.836
Geraniol floral, sweet, rosey, fruity 154.249 12.354
Indole floral, slightly naphtha 117.148 13.179
Piperonal cherry, vanilla, sweet cherry 150.131 13.931
Methyl anthranilate fruity, concord grape 151.163 14.07
Eugenol sweet, spicy, clove like, woody 164.201 14.369
Vanillin sweet vanilla creamy chocolate 152.147 15.281
Coumarin sweet hay 146.143 15.898
Fraction A3® = the sample of TLC Plate A3

Fraction A4¢

Compound Odor description m/z time (min)
Ethanol, 2-(2-ethoxyethoxy)- slightly ethereal 134.174 7.203
2-Propanol, 1,1'-oxybis- slight alcoholic 134.174 7.901
1-Propanol, 2-(2-hydroxypropoxy)- slight alcoholic 134.174 8.511
Benzoic acid, methyl ester phenolic wintergreen almond floral 136.148 9.126
Linalool citrus, orange, floral, terpy, waxy and rose 154.249 9.222
Phenylethyl Alcohol sweet, floral, fresh, rosey, honey 122.164 9.542
Acetic acid, phenylmethyl ester sweet, fruity and floral 150.175 10.547
Benzofuran, 2,3-dihydro-2-methyl- burnt phenolic 134.175 13.416
Methyl anthranilate fruity, concord grape 151.163 14.088
Vanillin sweet vanilla creamy chocolate 152.147 15.157
5-Azulenemethanol, 1,2,3,3a,4,5,6,7-octahydro- spicy 222.366 19.742
a,0,3,8-tetramethyl-, [35-(3 a,3aB,5 a)l-
Isopropyl myristate faint oily fatty 270.451 22.111

Fraction A4° = the sample of TLC Plate A4
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Fraction A3

Fraction A4

U 3.6 EIC v83 m/z=122 911 GC-MS
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A13199 N-1 intensity 4az elapsed time wag m/z YasasiogNaN LAz UNTUNG YN

M3IIARIY gas analyzer

Elapsed
time
(min)

0:00:03
0:01:47
0:03:31
0:05:15
0:06:59
0:08:43
0:10:27
0:12:11
0:13:55
0:15:39
0:17:23
0:19:07
0:20:51
0:22:35
0:24:19

Elapsed
time
(min)

0:00:03
0:01:47
0:03:31
0:05:15
0:06:59
0:08:43
0:10:27
0:12:11
0:13:55
0:15:39
0:17:23
0:19:07
0:20:51
0:22:35

0:24:19

Time

(ms)

3786
107765
211745
315655
419635
523615
627595
731645
835555
939535
1043725
1147635
1251685
1355595

1459645

Time

(ms)

3786
107765
211745
315655
419635
523615
627595
731645
835555
939535
1043725
1147635
1251685
1355595

1459645

TLC
length

0.00
0.00
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
0.00
0.00
0.00

TLC
length

0.00
0.00
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
0.00
0.00

0.00

m/z=101

-6.77TE-14
-2.55E-13
-9.46E-14
1.08E-13
151E-11
2.46E-11
2.83E-11
1.61E-11
5.56E-12
9.44E-12
4.44E-12
3.36E-12
2.27E-12
2.51E-12

2.37E-12

m/z=154

-1.41E-13
-4.62E-14
-4.73E-14
2.35E-13
3.33E-14
3.70E-13
5.64E-12
1.16E-12
9.68E-13
1.49E-12
7.05E-13
9.20E-13
591E-13
6.59E-13

4.03E-13

m/z=105

1.74E-13
1.82E-13
-6.45E-15
4.30E-13
2.79E-12
5.54E-12
9.18E-12
1.09E-11
1.82E-11
1.15E-10
1.26E-10
1.08E-10
8.85E-11
8.18E-11

9.36E-11

m/z=158

-6.02E-14
2.55E-13
-2.09E-13
-6.67E-14
6.7TTE-14
1.47E-13
1.08E-12
1.55E-12
8.94E-10
4.53E-11
9.7TTE-12
3.87E-12
3.11E-12
2.10E-12

1.66E-12

m/z=108

1.28E-13
3.33E-14
2.35E-13
1.88E-13
4.16E-13
1.42E-12
1.89E-12
3.85E-12
1.67E-11
1.13E-11
5.23E-12
2.34E-12
2.45E-12
1.79E-12

1.56E-12

m/z=182

1.88E-13
2.76E-13
3.33E-14
4.09E-14
-6.02E-14
-1.01E-13
1.08E-13
581E-12
4.30E-12
1.69E-11
1.17E-11
5.15E-12
2.02E-12
9.41E-13

6.45E-13

m/z=117

2.15E-13
6.02E-14
1.08E-13
3.39E-12
1.02E-10
3.94E-12
3.22E-12
3.86E-12
3.29E-12
2.76E-11
1.30E-11
9.86E-12
6.52E-12
4.96E-12

3.90E-12

m/z=148

1.69E-13
6.77E-14
-2.82E-13
-1.15E-13
-1.34E-13
-6.45E-15
4.84E-13
1.71E-12
4.93E-12
7.00E-12
8.20E-13
3.96E-13
1.00E-13
1.40E-14

2.35E-13

m/z=121

1.34E-13
-8.71E-14
-1.29E-14
1.88E-13
7.05E-13
2.80E-12
1.44E-11
2.19E-10
1.12E-10
8.52E-11
7.96E-12
3.20E-12
1.67E-12
1.04E-12

1.09E-12

m/z=196

3.44E-14
6.77E-14
4.09E-14
3.33E-14
-2.76E-13
-1.40E-14
-1.54E-13
3.03E-13
1.54E-13
1.08E-13
1.29E-14
1.95E-13
1.61E-13
1.08E-13

-2.69E-14

m/z=122

-7.42E-14
-1.14E-13
-4.09E-14
4.50E-13
2.48E-11
4.99E-11
2.66E-11
1.90E-11
2.95E-11
7.30E-11
3.21E-12
1.48E-12
1.21E-12
9.74E-13

1.41E-12

m/z=152

0.00E+00
-2.56E-13
-1.47E-13
4.77E-13
3.02E-13
4.43E-13
2.34E-12
7.36E-12
3.33E-12
2.72E-12
1.48E-12
1.38E-12
8.87E-13
7.26E-13

8.66E-13

m/z=136

-1.55E-13
-7.53E-15
-3.33E-14
1.01E-13
2.96E-13
8.80E-13
3.76E-11
2.13E-11
4.10E-11
1.32E-11
1.57E-12
1.01E-12
538E-13
4.36E-13

2.01E-13

m/z=134

1.88E-13
1.95E-13
-1.29E-14
3.49E-13
4.57E-13
1.21E-12
6.13E-12
3.31E-12
7.36E-12
3.31E-12
1.14E-12
8.33E-13
2.62E-13
4.77E-13

3.43E-13

m/z=150

-1.88E-13
-2.82E-13
3.98E-14
2.23E-13
3.02E-13
1.95E-13
2.38E-12
2.77E-11
1.07E-10
5.90E-12
2.14E-12
1.10E-12
4.77E-13
5.85E-13

2.62E-13

m/z=132

1.55E-13
3.49E-13
3.02E-13
6.11E-13
1.15E-12
1.61E-12
3.31E-12
2.77TE-12
8.20E-12
3.57E-12
1.60E-12
1.01E-12
1.02E-12
7.26E-13

T.19E-13



Elapsed time Time TLC
(min) (ms) length
0:00:03 3786 0.00
0:01:47 107765 0.00
0:03:31 211745 0.00
0:05:15 315655 1.00
0:06:59 419635 2.00
0:08:43 523615 3.00
0:10:27 627595 4.00
0:12:11 731645 5.00
0:13:55 835555 6.00
0:15:39 939535 7.00
0:17:23 1043725 8.00
0:19:07 1147635 9.00
0:20:51 1251685 0.00
0:22:35 1355595 0.00
0:24:19 1459645 0.00

m/z=184

-1.40E-14
1.08E-13
1.08E-13

-4.62E-14
1.95E-13
2.69E-14

-3.36E-13

-3.02E-13
2.02E-13
3.57E-13
3.97E-13
2.69E-13
1.88E-13
8.06E-14

3.23E-13

m/z=172

0.00E+00
-1.27E-13
-9.35E-14
1.21E-13
1.47E-13
9.46E-14
-1.40E-14
3.98E-14
2.14E-12
9.47E-13
6.39E-13
4.7T1E-13
551E-13
2.09E-13

1.95E-13

m/z=120

2.28E-13
9.46E-14
1.08E-13
3.90E-13
2.58E-12
8.61E-12
3.32E-12
2.15E-12
1.13E-11
6.61E-12
2.32E-12
1.14E-12
6.59E-13
8.47E-13

6.45E-13

A1319% n-2 volatile compound profiles vasa1sf0E9UNRUTNANRMEY SPME lagnss

Compound

2-Buten-1-ol, 3-methyl-, acetate
Butane, 1,4-diethoxy-
Benzaldehyde

Bicyclo[3.1.0]hexane, 4-methylene-1-(1-
methylethyl)-
B-Myrcene

2-Propanol, 1-(2-methoxypropoxy)-

Benzene, 1-methoxy-4-methyl-

Cyclohexene, 1-methyl-5-(1-methylethenyl)-, (R)-
Cyclohexene, 1-methyl-5-(1-methylethenyl)-, (R)-
1-Propanol, 2-(2-hydroxypropoxy)-

1-Propanol, 2-(2-hydroxypropoxy)-

Time
(min)
5.637
6.009
6.376

6.728

6.998

7.303
7.682
7.859
8.09
8.199
8.318

*
llit

918
940
962

974

991

1010
1021
1027
1046
1046
1046

logP**

1.65
1.84
1.48

4.17

0.22
2.66
4.45
4.45

-0.24

-0.24
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m/z=156 m/z=146 m/z=176 m/z=198
1.01E-13 -2.69E-14 -1.29E-14 -6.02E-14
2.48E-13 7.42E-14 -2.75E-13 -1.34E-13
-2.15E-13 2.15E-13 2.55E-13 -4.73E-14
-2.69E-14 1.54E-13 1.47E-13 1.08E-13
-1.61E-13 -8.06E-14 5.38E-14 -8.06E-14
4.98E-13 6.23E-12 7.31E-14 -1.69E-13
4.16E-12 9.69E-11 1.11E-12 1.21E-13
1.34E-12 1.02E-11 7.92E-12 -2.82E-13
1.13E-12 6.11E-12 2.45E-12 -2.01E-13
1.14E-12 3.71E-12 8.26E-13 4.73E-14
6.86E-13 2.14E-12 3.57E-13 1.34E-13
7.32E-13 1.43E-12 -6.02E-14 2.02E-13
5.38E-13 1.11E-12 -1.34E-13 6.59E-13
5.38E-13 1.12E-12 3.23E-13 2.09E-13
2.21E-13 4.50E-13 1.47E-13 3.97E-13
Odor description Peak area
sweet, fresh, banana, fruity, jasmin 1159198
4836532
strong sharp sweet, almond, cherry, 366030
nutty and woody
woody, spicy, citrus and terpy with 1821579
green
terpy, herbaceous, woody with a 282290
rosy celery and carrot nuance
562159
powdery and nutty 36034128
20691147
24948
350141
194506



Compound

Y-Terpinene

Acetophenone
7-Octen-2-ol, 2,6-dimethyl-
2,4-Heptadienal, 2,4-dimethyl-

Bicyclo[3.1.0]hexan-2-ol, 2-methyl-5(1-
methylethyl)-, (10(,2B,50()—
Benzoic acid, methyl ester

1,5-Cyclodecadiene, (E,2)-
Phenylethyl Alcohol

2-Cyclohexen-1-ol, 1-methyl-4-(1-methylethyl)-,
trans-

1,2-Dihydrolinalool

Limonene oxide, trans-

Camphor

Cyclohexanone, 5-methyl-2-(1-methylethyl)-, cis-
Acetic acid, phenylmethyl ester

Benzoic acid, ethyl ester

Cyclohexanol, 1-methyl-4-(1-methylethyl)-
Bicyclo[3.1.0]hexan-3-ol, 4-methyl-1-(1-
methylethyl)-, [1S-(10,30,40,5 O )}-

Benzenemethanol, O-methyl-, acetate

3,5-Decadiyne, 2,2-dimethyl-
6-Methyl-2-heptanol, 2-methylpropionate
Benzene, (2,2-dimethoxyethyl)-

Citronellol

Cyclohexanol, 2-methyl-5-(1-methylethenyl)-,
(10,20,50)-

Neral

D-Carvone
Linalyl acetate

Naphthalene, 1,2,3,4-tetrahydro-1,1,6-trimethyl-
4-Hexen-1-ol, 5-methyl-2-(1-methylethenyl)-,
acetate, (R)-

Anethole

Cyclohexanol, 5-methyl-2-(1-methylethyl)-,
acetate

ortho tert-Butyl cyclohexyl acetate

Time

(min)

8.562
8.69

8.825

9.042

9.245
9.454

9.87

9.977
10.078
10.235
10.44
10.749
10.814
10.864

10.985

11.241

11.445
11.615
11.743
11.909

12.046
12.162
12.24

12.484

12.682
12.966
13.051
13.218

13.616

*
'-lit

1060

1065
1064

1090

1070

1094
1100

1116

1140

1120
1138
1145
1164
1164
1171
1178

1176

1194

1217
1222
1222
1228

1226
1240
1246

1257

1258
1289
1286
1294

1321

logP**

4.50

212
3.45

253

297
3.20
2.38
2.75
1.96
212
2.58

2.05

3.23
1.69
3.30
3.21

3.17
3.07

4.18

4.23

Odor description

sweet, citrus, with tropical and lime
nuances

sweet, cherry pit, marzipan and
coumarinic

fresh, citrus, lime, floral, clean
fatty, green, oily, aldehydic with a
vegetative nuance

cooling, minty, eucalyptol, green
and terpy with a spicy nuance

wintergreen, almond, floral cananga
sweet, floral, fresh and bready with
a rosey honey nuance

dry woody musty

rose woody citrus blueberry weedy

green, citrus, fruity

minty
sweet, floral, fruity, jasmin, fresh

wintergreen, almond, floral cananga

green, fruity and musty with seedy,

berry nuances

green ,floral, rosy, earthy

floral, rosy, sweet, citrus
minty menthol spearmint herbal

citrus lemon

spice mint bread caraway

sweet, green, floral and spicy with a
clean, woody, terpy and citrus

nuance

sweet, anise
tea minty fruity

fruity woody green apple herbal
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Peak area

627495

5084
450480

302268

32782

34366674
172080

9401820

12988

44176
2978
24587
49265
50169126
296163
332313

220378

2439383

6578
74034
2359187
1011817

22841
17433
4160

9090443

4645
4645
455737
246936

13535



Compound

Cyclohexanol, 4-(1,1-dimethylethyl)-, acetate,
trans-

Methyl anthranilate

6-Octen-1-ol, 3,7-dimethyl-, acetate

Eugenol
2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (2)-
d-tert-Butylcyclohexyl acetate

O-Damascone

Geranyl acetate

Di-epi-Ol-cedrene-(1)

Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-
methylethenyl)-, [1S(1 Q ,ZBAB)J-
2-Cyclopenten-1-one, 3-methyl-2-(2-pentenyl)-,
(2)-

1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-hexahydro-
3,6,8,8-tetramethyl-, [3R<(3 0 ,3af3,7[3,8a 0L )
1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-hexahydro-
3,6,8,8-tetramethyl-, [3R-(3 O ,BaB,YB,Ba o)l-
Caryophyllene

cis-Thujopsene

Acetic acid, cinnamyl ester
1H-Cyclopropalalnaphthalene, decahydro-1,1,3a-
trimethyl-7-methylene-, [1aS-(1a O ,3a Q0 ,7aB,7b
a)-

1H-Benzocycloheptene, 2,4a,5,6,7,8,9,9a-
octahydro-3,5,5-trimethyl-9-methylene-, (4aS-cis)-
Humulene

3-(4-Isopropylphenyl)-2-methylpropionaldehyde

(1R,45,55)-1,8-Dimethyl-4-(prop-1-en-2-
ylspiro[4.5]dec-T-ene

Azulene, 1,2,3,3a,4,5,6,7-octahydro-1,4-dimethyl-
7-(1-methylethenyl)-, [1R(1 0 ,3aP,4 o, 7)}-

QA Isomethyl ionone

3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-
yl)-

Butanoic acid, 1,1-dimethyl-2-phenylethyl ester

(1S,4aR,8aS)-1-Isopropyl-7-methyl-4-methylene-
1,2,3,4,4a,5,6,8a-octahydronaphthalene
4H-Inden-4-one, 1,2,3,5,6,7-hexahydro-1,1,2,3,3-
pentamethyl-

-Farnesene

Benzene, 1-methyl-4-(1,2,2-trimethylcyclopentyl)-
, (R)-

1-Penten-3-one, 1(2,6,6-trimethyl-2-cyclohexen-
1-y)-

Time
(min)
13.973

14.125
14.308

14.428
14.508
14.654
14.756
14.875
15.017
15.109
15.203
15.331
15534
15.658
15.874

16.001
16.089

16.188

16.259
16.317

16.437

16.579

16.669
16.76

16.837

16.957

17.035

17.114

17.169

17.344

L™

1322

1343
1354

1357
1364
1368
1384
1382
1382
1391
1394
1411
1411
1419
1429

1446
1435

1449

1454
1466

1475

1473

1480
1491

1493

1496

1508

1508

1505

1524

logP**

4.23

1.88
4.22

2.27
3.24
3.15
3.436
4.04

a.27
577

6.30

6.77
6.05
2.26

6.59
3.42

6.89

4.07
3.99

4.08

4.50

6.21

4.39

Odor description

floreal, fruity, woody

fruity grape orangeflower neroli
floral, green, rose, fruity, citrus,
woody, tropical fruit

sweet, spicy, clove like, woody
floral, rose, lavender, green, waxy
floreal, fruity, woody

floral, rose, apple, fruity, black
currant

floral rose lavender green waxy
woody, cedar, sweet, fresh

sweet

woody, herbal and floral, with a
citrus nuance

woody cedar, sweet, fresh

woody cedar, sweet, fresh

sweet, woody, spice clove dry

sweet, floral, cinnamon, spicy

woody
floral, cyclamen, fresh, rhubarb,

musty, green

musty

woody, violet floral, orris powdery
sweet, fruity, woody, berry-like with
floral and seedy nuances

floral, green, herbal, fruity, plum,
prune

floral, green, fruity, spicy and waxy
with a seedy, berry nuance

rich spicy, musk, woody, clean

woody, citrus, herbal, lavender,

bergamot, myrrh, neroli, green

floral violet sweet powdery woody
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Peak area

408519

162224
902404

273269
74281
618661
26972
931607
10562
28345
31634
6645
892133
1415084
1554925

257261
40097

13084

75795
252353

14566

26848

536323
158405

15975

9364

30320

36221

14741

85222



Compound

Litial

Isoamyl salicylate
1,3-Benzodioxole-5-propanal, O-methyl-
Benzoic acid, 2-hydroxy-, pentyl ester

2H-2a,7-Methanoazuleno(5,6-bJoxirene,
octahydro-3,6,6,7a-tetramethyl-

Diethyl Phthalate
2H-2,4a-Methanonaphthalen-8(5H)-one,
1,3,4,6,7,8a-hexahydro-1,1,5,5-tetramethyl-
1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8-
octahydro-1,1,4a,7-tetramethyl-, cis-
9-Cedranone

3-Epi-cedrenol, methyl ether
8-Methylnonanoic acid, tert-butyldimethylsilyl
ester

Cyclopentaneacetic acid, 3-oxo-2-pentyl-, methyl
ester

3-Epi-cedrenol, methyl ether

(-)-Isolongifolol, methyl ether
3,7-Cyclodecadien-1-one, 3,7-dimethyl-10-(1-
methylethylidene)-, (E,E)-
Tricyclo[6.3.1.0(2,5)-]dodecan-1-ol, 4,4,8-
trimethyl-, acetate, [1R-(10(,20(,5B,BB)]—
Tricyclo[6.3.1.0(2,5)-]dodecan-1-ol, 4,4,8-
trimethyl-, acetate, [1R-(1Q ,ZCI,SB,SB)]—
(E)-3-((4S,7R,7aR)-3,7-Dimethyl-2,4,5,6,7,7a-
hexahydro-1H-inden-4-yl)-2-methylacrylaldehyde
Curcumenol

Undecanedioic acid, dimethyl ester
Octanal, 2-(phenylmethylene)-

Squamulosone
Ethanone, 1<(2,3,4,7,8,8a-hexahydro-3,6,8,8-
tetramethyl-1H-3a,7-methanoazulen-5-yl)-
Ethanone, 12,3,4,7,8,8a-hexahydro-3,6,8,8-
tetramethyl-1H-3a,7-methanoazulen-5-yl)-
Isopropyl myristate
Isopropyl myristate
Cyclopentalg]-2-benzopyran, 1,3,4,6,7,8-
hexahydro-4,6,6,7,8,8-hexamethyl-

* literature retention index (l;)

** logarithmic partitioning coefficient (log P)

Time
(min)
17.48

17.598
18.102

18.27

18.369
18.59

18.935

19.007

19.155
19.333

19.405

19.563

19.656
19.893

20.277

20.378

20.451

20.501

20.617
20.794

21.044
21.374

21.467

21.627

22.161
22.337

22.656

Ly

1533
1538
1542

1583

1585
1594

1613

1610

1618
1654

1637

1649

1654
1672

1693

1704

1704

1716

1735
1749

1755
1771

1780

1780

1827
1827

1851

2.42

4.50

4.12

4.76

5.44

5.44

3.14
2.84

4.86

5.65

5.65

7.253
7.253
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Odor description

fresh, green, floral

floral, herbal, woody, orchid,
metallic

floral, watery, fresh, green

herbal, floral, clover, azalea, green,
sweet, chocolate

woody, amber, tobacco,

sandalwood, fresh

dry woody, patchouli, cedar, earthy,

tobacco incense

woody cedar

floral, oily, jasmin, green, lactonic,

tropical natural

woody, dry, earthy, amber, fruity,
spicy
woody, dry, earthy, amber, fruity,

spicy

fresh fatty

fresh, floral, green, jasmin, herbal,

waxy

woody, vetiver, amber, leather,
musk, cedar

woody, vetiver, amber, leather,
musk, cedar

faint oily fatty

faint oily fatty

strong diffusive sweet floral musk

a2

Peak area

1541486

266823

37238

256200

140626

399370

4514

9909

37036
12446

10001

34373

61132
229353

183435

12433

783

3566

6730
19276

356092

2539

129708

19235

1156403
4585

279920
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