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A= Zuoltt. O A EL GREEN FLORALY] HA & HFofsl= LINALOOL, FARNESENEZ}
TUBEROSE o} 4] -7 £l LACTONE2]¢! GAMMA-UNDECALACTONE, JASMIN LACTONE©] HA|2] 75%
o4& x| dtadleh.

B oA AHFZEAF GARDENIA JASMINOIDES ELLISE ¥ HJ3E  GARDENIA
ABSOLUTES 22&8}31 o]e] JEE Mo ¢lof GAS CHROMATOGRAPHS] H-&7|Holl thyl 2 iAlA|
¢} MASS SELECTIVE DETECTORo]| 2|3} #]Z/dE¥<¢l& F3l GARDENIAY] P38 EW v&E ¥
lsj Hix} ¥r

2. A% gy X

2.1 Aded F&8 AHAEY 7|7
0. Gardenia Flower(A|F+% &)
0. n-Hexane
0. Ethanol Absolute
0. o>}x(200mesh)
0. Filter Paper No.2
0. Separatory Funnel
0. Erlenmeyer Flask
0. Round Bottomed Flask
0. NasS04
0. Rotary Evaporator
0. Aspirator
0. Vacuum Pump
2.2. £4%€ 717

0. GAS CHROMATOGRAPH(HP 583011)
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0. GC/MSD (HP 589011 / HP 5971)

3. GARDENIA ABSOLUTE #H|Z

3.1. GARDENIA CONCRETE A=
3.1.1. Maceration & Filtration

7} #|§4} Gardenia Flowers(1Kg)oll Hexane(2Liter)® #31 10837 X33
t}.

1}) 7} 2] Hexane® ¥-2|3lo] 2]3}3L (Hexane soln.1) ©] Hexaneol] Aj2&
Gardenia Flowers(1Kg)& 1027t 2 A ¥ic},

th whep A2 3A& Al WHESlo] Hexane soln. 4§ =t}
3.1.2. Dehydration & Filtration

2}) th¢] Hexane soln.4& AR E o|&3t A F Sodium Sulfate
Anhydrous® Dehydration& ¥t}

3.1.3. Vacuum Distillation (Concentration)

n}) 2h)ollAl <@L  Hexane soln. & Rotary Evaporator& o]&3}o
Concentration ¥t} (W@Zt4=:0°C, water bath:25C, Vacuum Press: 70cm Hg)

vh) 18] A¥ F} 2.52g9] Gardenia Concrete® ATl (4& : 0.063%)
*. Gardenia®] WYL & FHAH2E F &3/ Y3l Gardeniad] WAL 7}
53 BAStg e 8oj(Hexane)2] DistillationZtd B volatiledt Wk dE o] lossE A
HEH 22 gufol] LMY Gardenia FlowersE WHE M A)7]= whig o] &3ldr)
3.2. GARDENIA ABSOLUTE A&

7}) Gardenia Concrete(2.52g)& Ethanol Absoluteol] $4+83] &3 A|# Refrigerator
o4 FxAZch (-10T, 5A|%)

W) 7H8 &=(-10C)&E FAI3PAA Vacuum Cooling Filtrationd}o] Ethanol 2}
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Residue& E2|%¥tc}. (Ethanol soln.l)
T} Residued )8} T LR whH o2 wHE A 2|3} Ethanol soln2.3.4. § 4=t}

2}) o]/42] Ethanol soln. & Z¥313L o] A& RefrigeratorolA] AF A A x| 3c)
(-10C, 5A]7H)

o}) 2})& Milliporexd 4 71& o|-&3to Vacuum Filtration¥ic},
v}) o }¥ Ethanol soln, & Na;S0,& AME-3}o] Dehydrationg 4l AJ%tc}.

A}) u})e] Ethanol soln. & Rotary Evaporator& ©]£3%} Vacuum Distillation
gttt (Y2 4=:0TC, water bath:18°C, Vacuum Press:75cm Hg)

ol) $12] A= Gardenia Absolute 1.45g& it} (& : 0.036%)

4, Gardenia Absolute &4 ¥hj

4.1. GAS CHROMATOGRAPH ] why
4.1.1. 78

z) gzl Y EMHS & GC/MSe} FT-IR, MRE 3 M2 E % Ax
g d39on o3 4ol e R¥E B EE AROMA CHEMICALZ} NATURAL
CHEMICALE X 31313 ¢l M PR-(ESSENTIAL OIL)&] A48 EMof ut=x] @oy 2y
717 gk, a8y BYU77 Al ¥ 485 EMpse =7
(COLUMN, TEMPERATURE, PRESS )0} 17t 314l uk-g-3} ®§ ¥4 7}53 DATA LIBRARYZ} 9o
d 4e £8 29 = wolAln 717171 A3 e g gkt $A7 JoBg n}
2| u} B DATAL: MATCHING QUALITYZ}:= ¥ ZH= LIST/} @olAM AT L Bz}l o
4 71x] B R (E¥,USER DATA FILE)§ 7IA|il 3 ¥ HEW & AR}
olgyt A YL AXQULS XF WU t=d EMYU HEo] §3] Wi F43
CHEMICALO] o] #REHUr RUEEAE EASI=ue EMxlo] A¥ EM7s1y
OPERATING METHODO| ulel M 27te] xjo]7} A31A Uehdth, Fig 3.)& £ dFo AH8H
Z 2} FUY GARDENIA ABSOLUTES] ti¥t U& _YRHEAIA A ol B ite] 48 24 4
g ey Zojrh.  AIolM YUehd ME ] o] M EAjxle] EA ub ) READING
2] A3 Xojoltt. HYo] AL GC/MSDE} FT-IRS HU% A8 FAQgdct 2 o7
oM ol BFWI7Y AMSUHE YR HAMNA Yo7 8317913l 6AS
CHROMATOGRAPHE ©]-2%} DOUBLE COLUMN SYSTEMZ} POLA/NONPOLA COLUMN CROSS CHECK
RETENTION INDEX 43222 & &£35}c] GARDENIA ABSOLUTEE EA{3}a2} gic}.
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4.1.2, DOUBLE COLUMN SYSTEM

GC] OVENRol= dutyo s %1712 INJECTORS} ¥1702] DETECTORS] AZAH 719
COLUMNo| ZA}3 o2 AlgSit), oju] A}RE = COLUMNS POLAT™E: NONPOLAZ ¥H7iuhe ey
HoZ xlgdlojoldty T oA F/do] tiE COLIMNEE FHY - COLIMNE A
3} ALt INJECTORS} DETECTORZ} F7§2! el ZA-fojl= t}E INJECTOR®} DETECTORe] AW
Z2do] t}E COLIMNO AR E cTlA] FY3le] EAM3fof Ftct. o] Y SYSTEIMES &4 At
ZojAA & Bolzl HYL =AA F COLIME 435171 ofg-& Ho] glrl.

DOUBLE COLUMN SYSTEM& %}7§2] INJECTORe] — O FERRULEE AME-3lod FAo] tjeE &
702] COLUMNS FAJoll AFg-3to] SETTING A]7]31 whajo] & E7)2] DETECTORS| COLUMN-S
Z}z} AA3l THY A8 9L B3 KU FUolN FAdo] t}E Fr1e] COLUMNe| 2]
¥t A2} DATAE FAlo] & 4 A 3l SYSTEMo|tlh. &} o] H3 3 el AROMA CHEMICAL
o] go] &= Eololas o] SYSTEME ©|&3%t CHEMICAL DATA FILINGe] ¥ @ 3}c},
2 @FojA= GARDENIA ABSOLUTE2] ¥4{oi DOUBLE COLUMNo| Aratsl Frje] G6Ce} ol §t
SYSTEM& o]-£3] EA¥l AROMA CHEMICAL®] DATAZ} A Ats]ojgli GC WORKSTATIONE AR 3}
drct.

4.1,3. POLA/NONPOLA COLUMN RETENTION INDEX CROSS CHECK SYSTEM

RETENTION INDEX = KOVATS INDEX@}3t-& GAS CHROMATOGRAPH A{B§ UElL}E= 2} 2}
2] CHEMICAL2] RETENTION TIME® 1 CHEMICALS] Qi¥lo] Uehdt F742) E3jghsifasel
RETENTION TIMES] ch3] Aciy 4x& Al4tsle] 1 CHEMICALS] 31-%-2] INDEXES #-&3}=
t] o] & RETENTION INDEXg}¥lc},
1
\
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thg
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£, A, 71718 4 &% PARAMVETERY] HE FAUE ERY 79+ ol Urh

LOG t’, - LOG t'y

RI =100 X n + 100 X ( t' = t-tair )

LOG t'na - LOG t'y

Fial, 71719 £4 2 PARAMETERY] W& F+= A F-$+ olelish Ul

ta - tn
RI =100 X n + 100 X
tveg -ty

Bnol EMQ HA9E Ui Rllo 2% 2% PARMETERE Rz}slng FHxje] 4]
£o|-& %}, o]|2}ZhS RETENTION INDEX: £47]718] o] ule}l delxl=d 53] AHE3}
£ COLUIMNS] 3728 xjolof 23 LiElLl= CHEMICALE S &A oA x E x| AlHc].

2 dAFoHE o942 COLUMN 2} RETENTION INDEX#te] EAE o]8&3to FAMo sl
gdch F, 4 xjolst MY FoHe COLUMN (POLA/NONPOLA COLUMN)-& Al-8-3lo] 2zt Zioj
t§%} RETENTION INDEXE CHEMICAL®YE FILINGS}e] S<it}s} GARDENIAS] S AB¥ DOUBLE
COLUMNS E£3] 2 POLA/NONPOLA COLUMNS] RETENTION INDEXS} MATCHA]ZA A& Helof 3]
t5l= CHEMICALG-S LISTING 3ic}. ol Z-9o) uwie} B712] CHEMICALo] LISTING =t
LISTINGH CHEMICALS F7]¢] RETENTION INDEX(POLA/NONPOLA)oY 2]3] CROSS CHECK ¥]wA|
¥HAsich 2 dFo] AHEE CHEMICALS ¥ RojM F2 o] ALHE= AROMA CHEMICALE A
1000 o§$-2] RETENTION INDEXE o]-83l] 4o d3stadct. ZAF o2 4 SYSTEM]
QUALITYS} QUANTITY: dnoji} u}2 RETENTION INDEXE &R 313 gli-upe} B uho o
¥ FEol o3 ABHch BN ARl uwlel xole Ux olFA A FMEHE=
CHEMICAL-2 THE B34 H.(AREA%) 70% & Xo|t}.

4.2. GAS CHROMATOGRAPH / MASS SELECTIVE DETECTOR 4]

GColl &j3] BAME 2} o} nj¥el CHEMICALE GC/MSDE BA35ledct. ojm} COLUMNE
GC BBy AMEH 27 FAdY} A& A183l EH2AE X A]7c) GColl &J3) #Ao]
E7Hs3 u]8 AgEolLl NATURAL CHEMICALS] FAofl GC/MSDe= vI=A] eyt Fd 24 7)
Zlolth, ¥E, 3] Ad ¥R AL Fosle Zlo] vi=a] Al ¥gko] g2 Eaolz}
3 wile A ofg|dE dolth. st olF 22 n|gre] CHEMICALY| M= 1 3
2] 33 Ado] HHE AL 4 7] wfEolrt. oA u|FFe] n]¥tel CHEMICAL
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) vk Ade ¥EEAM glo] W4 AAojrt. & AFollAs GC/MSDE o] &3t

el
RSl (AREA%) 90%H 2] ZE& ¥elstdr}

&
o
5. 7171 ¥4 232

0. £ 7]7] : HP 5890 II

0. 2 & 7] : FID / MASS SELECTIVE DETECTOR

0. COLUMN : CARBOWAX 20M 60m X O, 25 mn X 0.25um
SPB-1 60m X 0.25 mm X 0, 25um

0. INLECTION TEMP, : 250C

0. DETECTION TEMP. : 250C

0. TEMPERATURE : 70T to 220TC

0. PROGRAM RATE : 3T

0. CARRIER GAS : N

0. INLET PRESS : 1.0 Kg/cnm®

6. ¥4 Az}

6.1. 6C &4 A
6.1.1. POLA COLUMN ANALYSIS RESULT
0. NORMAL PARAFFINE (C5-C27) STANDARD GRAPH (Fig 4.)
0. GARDENIA ABSOLUTE GC GRAPH WITH RETENTION TIME (Fig 5.)

0. GARDENIA ABSOLUTE GC GRAPH WITH PEAK No. (Fig 6.)
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0. AUTOMATIC RETENTION INDEXS MATCH CHART (Fig 7.)
6.1.2. NONPOLA COLUMN ANALYSIS RESULT
0. NORMAL PARAFFINE (C5-C23) STANDARD GRAPH (Fig 8.)
0. GARDENIA ABSOLUTE GC GRAPH WITH RETENTION TIME (FIG 9.)
0. GARDENIA ABSOLUTE GC GRAPH WITH PEAK No. (Fig 10.)
0. AUTOMATIC RETENTION INDEXS MATCH CHART (Fig 11.)

6.1.3. CROSS CHECK MATCHING CHEMICAL LIST (Fig 12.)

6.2. GC-MSD ANALYSIS RESULT

6.2.1. FINAL RESULT DATA LIST CHART OF GARDENIA ABSOLUTE OIL (Fig 13.)

7. 2 &

7.1. 84 Az He

DOUBLE COLUMN SYSTEM& ©]|-83} GC RETENTION INDEXSoll ]3] 547§2] 4] TARGET
PEAKZ 2170¢] PEAKE 43l 3 AREA% H|E&E $ah3lo 73x%e] AES Hstdr).
AROMA CHEMICALE LISTING® USER LISTQl @AIE ALIPHATIC CHEMICALS] MATCH QUANTITY:=
i Sx|gt g FAHZR S EARF o] o}d2 SYSTEMS tixts] R-&3leglel . o]
oA BEEANALY ou|EE RET 2 F3 FHEN He z2gow A GC-MSDO
23] & 79| TARGET PEAKZ 5170¢] PEAKE ¥QI3 37 AREA% H] &% $xb3led 83.1975%2)
s HUgos A A BE3 FAAE dolch AR A3 AL AJEA gk A
T 9% A FAPSEH Bl S BAF3 DATAS E&31=Y drh

7.2. Gardenia Absolute?] #A4¥2] function groupd £H
0. Hydrocarbon® : Ocimene, Farnesene

0. Phenol§& : Trans iso Eugenol
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0. Aliphatic alcohol§ : cis-3-Hexenol
0. Aromatic alcohol§f : Linalool, Nerolidol, Elemol, Geraniol, Bulesol, Phytol

0. Aromatic Ester$ : Methyl benzoate, Benzyl acetate, Hexyl benzoate, Benzyl
benzoate, Benzyl acetate, Geranyl benzoate

0. Tiglate acid®] Ester¥® : Methyl tiglate, Hexyl tiglate, Benzyl tiglate,
Geranyl tiglate, Cinnamyl tiglate

0. Lactone$ : Gamma decalactone, Jasmin lactone, Gamma undecalactone

7.3. Gardenia 33 Ql B2o] 7|Ast= A8 34
7.3.1. Cis-3-Hexenol, Cis-3-Hexenoic acid, Tiglic acid@ o]&¢] Ester®

o] MEEL o] essential oilo]] A%o g ZEAFPAM T 733 Green Odor& Zt=F 3}
£ 7193t glon] H/3¥] Gardeniad &= ol&e Bao] nlX= F¥o] Acisic}. ol&
& FIN3Aew AWM RY Cis-3-hexenol (0.05%), Hexyl tiglate (0.6%), Cis-3-hexenyl
tiglate (2.7%), Cis-3-benzoate (4.1%)

7.3.2. Lactone¥

Lactonef%& 53| Jasmin lactone Sweet odorel] G3}& F+= 713 3t JRo2H
Jasmin Absoluteo]]A] A0 8 WA OL}, 2ol Blac TeadA = AR Qlt}.
Jasmin lactoned Jasmin®2]e] EXH 3% Sweet floral odor& AU 9o Jasmin
AbsoluteollA] ¥H-8-(1%)8}3 Q=B WA vl 28, 3%)8 Jasmin lactoneE Gardenia
Absoluteo A ¥y 4= alcl

7.3.3. Linalool /Farnesene
M ¢l Essential oilollA 414 Atol B 4 9= aroma chemical 24 Gardenia Absolute
oM E S 8¥(37.8%)F Heldlgdr)l Linalool2 Green floral?] 7R3 =78 Hofdlyo
duty el Floral A€ U8 E 2YUY o] Wol o]&Hct. EX Farnesene> YHHAHQ 31

F U ¥RE 2UYY o wol A EHE 22 oAT AAEdA =24 = I
& F& 4Eolch

8. A &
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CHANEL No.5 , GARDENIA CHARNEL , JUNGLE GARDENIAE 20A]7] 89 424 YRusw
Z 4 ¥aolth. 8 ©]&2 GARDENIAE FH| 2 3}7LL GARDENIA 3}3| & BASER AR
3t 3}4-o| BGARDENIAY ©]& 3F4=9] SWEET GREEN FLORAL ODORE ZtE& Z3xjo] o]s] xu}
et AR 4EF nRe xjFo] 22iEE CINNAMIC AFe] A F2} IS0 EUGENOLS-&
f3tal oo 33 o] At TONES] Wyl 2 EAA Xl HcjFo|HAME 2}A9)
F33 PAE AYY 4 A& GARDENIA MODIFY Zgjo] A= it EMo) YojA of
2% MODIFY 4] W4e] Z o] =od GARDENIA -8-2] GREEN FLORAL3|E 7}X|QlA H&
| & 4+ e T 20| FHo & For),

Abstract

The characteristic aroma of Gardenia Absolute 0il made from Gardenia
Jasminoides Ellis was investigated by GC and GC-MSD and by sensory evaluation.

The mothod of GC Analysis was used Double Column System by Carbowax 20M
/SPB-1 of Pola/nonPola columns, And the result data of analysis was checked
automatic Retention Indexs Match System by GC Workstation.

A total of 51 compounds were identified in Gardenia Absolute 0il, including t
entatively estimated 9 compounds.

The major components were Linalool, Farnesene of various form, Jasmin
Lactone, Gamma undecalactone and Cis-3-hexene derivatives.

23 By

Guenther, The Essential 0il, Volumn 5, 355-6 (1975)

Perfumer & Flavorist, Volumn 8. Number 5,31-7 (1983)

Tianran Chanwu Yanjiu Yu Kaifa, Volumn 3.Number 3, 74-8 (1991)
Drug Cosmet. Ind., Volumn 115, Number 3, 44-5 (1974)

Eisei Shikensho Hokoku, Number 103, 157-60 (1985)

Shokuhin Eiseigaku Zasshi, Volumn 26. Number 2, 150-9 (1985)
Hanguk Sikpum Kwahakhoe Chi, Volumn 7. Number 1, 30-6 (1975)
Nippon Kasei Gakkaishi, Volumn 43. Number 4, 303-9 (1992)
Tianran Chanwu Yanjiu Yu Kaifa, Volumn 1, Number 1, 71-7 (1989)
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Gardenia Flowers(lkg)
Soak in Hexane

Vessel
Discharge Gardenia

Hexane soln. 1 Residual Petals
+ Gardenia flowers(1Kg)

Soak in Hexane soln.1l, Discharge Gardenia

Hexane soln. 2 Residual Petals
+ Gardenia flowers(1Kg)

Soak in Hexane soln.2, Discharge Gardenia

Hexane soln. 3 Residual Petals
+ Gardenia flowers(1Kg)

Soak in Hexane soln,3, Discharge Gardenia

Hexane soln.4 Residual Petals

Dehydration with NazSO,
Filtration

Vacuum Distillation (COncentration)

Gardenia Concrete (2.52 gram)

Figl. Gardenia Concrete Product Flowchart
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Gardenia Concrete (2.52g)

Ethanol Extraction, Cooling
Filtration

Residual Concrete Ethanol soln.1

Ethanol Extraction & Cooling Filtration

Residual loncrete Ethanol soln.2

Ethanol Extraction & Cooling Filtration

Residual Concrete Ethanol soln.3

Ethanol Extraction & Cooling Filtration

Residual Concrete Ethanol soln. 4
Combine Ethanol soln, (1+2+3+4)

Gardenia Ethanol soln,

Remove
Dehydration
Cooling Filtration

Vacuum Distillation (Concentration)

Gardenia Absolute (1.45g)

Fig 2. Gardenia Absolute Product Folwchart
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HASE . XLS

A R&D CENTER B R&D CENTER
COMPOUND AREA% COMPOUND AREA%
2-METHYLBUTANOL v
TRANS-OCIMENE 0.25 |BETA-OCIMENE 0.30
METHYL HEPTENONE 0.07] |6-METHYL-5-HEPTEN-2-ONE .
HEXANOL .
CIS-3-HEXENOL 0.14] |CIS-3-HEXENOL 0.10
ACETIC ACID 0.16
LINALOOL OXIDE 0.03| |LINALOOL OXIDE .
CiS-3-HEXENYL 2-METHYL BUTYRATE 0.13] |CIS-3-HEXENYL 2-METHYL BUTYRATE |*
CIS3-3HEXENYL 1SO VALERATE :
LINALOOL 19.48| [LINALOOL 14.00
6-METHYL-5,6-EPOXYHEPTAN-2-ONE |
PROPYLENE GLYCOL 0.61] [PROPYLENE GLYCOL 9.70
AUPHA-GUAIENE ;
CARYOPHYLLENE 9.10
HEXYL TIGLATE 0.33] |HEXYL TIGLATE 0.30
METHYL BENZOATE 0.95] [METHYL BENZOATE 0.90
CIS-3-HEXENYL TIGLATE 2.52| [CIS-3-HEXENYL TIGLATE 2.10
CIS-3-HEXENYL CIS-3-HEXENOATE  |*
BENZYL ACETATE 0.20
(2)-ALPHA-FARNESENE 0.10
TRANS, TRANS-ALPHA FARNESENE 20.78| |(E)-ALPHA-FARNESENE 26.00
METHYL SALICYLATE .
BENZYL 2-METHYLBUTYLATE ¢
2-METHYL BUTYLBENZOATE v
NEROLIDOL 0.49] [NEROLIDOL 0.50
HEXYLBENZOATE 0.80] |HEXYUBENZOATE 0.50
BETA-ELEMOL 1.75[ |ELEMOL 0.60
HENEICOSANE 0.35] IHENEICOSANE .20
GUAIOL 1.35| |GUAIOL 1.00
GERANYL TIGLATE 0.24| |GERANYL TIGLATE 0.20
BENZYL TIGLATE 0.44] |BENZYL TIGLATE 0.40
CIS-3-HEXENYLBENZOATE 3.78] |CiS-3-HEXENYLBENZOATE 2.80
GAMMA-DECALACTONE 0.10| |GAMMA-DECALACTONE .
BULESOL 0.86] |BULESOL 0.70
ALPHA-CADINOL 0.15| [ALPHA-CADINOL v
T-CARDINOL 0.56
HEPYLBENZOATE 0.18
GAMMA-JASMINLACTONE .
JASMINLACTONE 8.42] [JASMINLACTONE .00
GAMMA-UNDECALACTONE 15.12| |ETHYL 5-HYDROXY-7(Z)-DESENOATE | 13.00
TETRACOSANE 0.36] |TRICOSANE 0.80
PENTACOSANE 0.82
TRANS-ISO-EUGENOL 0.35] |(E)-1SO-EUGENOL 0.40
GAMMA-DODECALACTONE .
INDOLE 0.60
GERANYLLINALOOL . 0.10
CINNAMYL TIGLATE 0.50
VANILLINE .
GERANYLBENZOATE 1.09] [GERANYLBENZOATE 0.70
PHYTOL 0.71] [PHYTOL -
BENYLBENZOATE 0.68| |BENYLBENZOATE .50

Fig 3. Gerdenia Analysis Data Of A,B R&D Center In JAPAN
Page 1
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HASE.XLS
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SQUALENE 3.50

CINNAMYLBENZOATE 0.60

SQUALENE OXIDE 14.00
Page 2
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PARA1.XLS

Ref Time | Ret index MATCHING CHEMICAL

C-5 4.191 500.00

C-6 4.287 600.00

c-7 4.485 700.00

C-8 4.808 800.00

c-9 5.448 900.00

C10 6.583] 1000.00

C-11 8.436( 1100.00

C-12 11.134| 1200.00

PEAK 1 12.552] 1240.80(NO MATCH

C-13 14.608[ 1300.00

PEAK 2 15.491| 1322.10|OCIMENE

| PEAK 3 16.961] 1358.90/METHYL HEPTENONE

PEAK 4 17.939) 1383.40|CIS-3-HEXENOL

C-14 18.603( 1400.00

PEAK § 19.573| 1422.90|NO MATCH

PEAK 6 20.076) 1434.70|NO MATCH

PEAK 7 20.626| 1447.70/NO MATCH

PEAK 8 21.074| 1458.30{LINALOOL OXIDE

C-15 22.845| 1500.00

PEAK 9 23.962| 1526.10/LINALOOL

PEAK 10 25.067| 1551.90/PROPYLENE GLYCOL

PEAK 11 26.741] 1591.00|METHYL BENZOATE

C-16 27.127(  1600.00

PEAK 12 27.251| 1603.00 METHYL BENZOATE

PEAK 13 29.283| 1850.90|CIS-3-HEXENYL TIGLATE

C-17 31.326| 1700.00

PEAK 14 31.465] 1703.40/NO MATCH

PEAK 15 33.112] 1744.10|FARNESENE

PEAK 18 34.287| 1773.10[NO MATCH

PEAK 17 34.953{ 1789.50/NO MATCH

C-18 35.378| 1800.00

PEAK 18 36.556] 1830.00|NO MATCH

PEAK 19 38.124] 1869.70|NO MATCH

| PEAK 20 38.738) 1885.30/NO MATCH

C-19 39.316/  1900.00

PEAK 21 42.272( 1979.30|NO MATCH

C-20 43.044| 2000.00

'PEAK 22| 43.232] 2005.20/NEROLIDOL

PEAK 23 44.732] 2048.70 HEXYLBENZOATE/ELEMOL

PEAK 24 45.163| 2058.70; GERANIOL

PEAK 2§ 45.919, 2079.60|GERANYL TIGLATE

'PEAK 26| 46.106] 2084 80!BENZYL TIGLATE

C-21 46.655| 2100.00

PEAK 27 46.691| 2101.00]/CiS-3-HEXENYL BENZOATE

PEAK 28 46.899( 2107.00|NO MATCH

'PEAK 29 47.115] 2113.30{GAMMA-DECALACTONE

PEAK 30| 47978 2138.10/CADINOL

PEAK 31 49.085! 2169.90|NO MATCH

PEAK 32 49.394| 2178.90|BULESOL

PEAK 33 49.613] 2185.20|NO MATCH

C-22 50.127! 2200.00

PEAK 34 50.175| 2201.30/ALPHA-CADINOL

PEAK 35 50.841| 2219.50|GAMMA-UNDECALACTONE

PEAK 38 51.518] 2237.90|JASMIN LACTONE

Fig 7. Automatic Retention Indexs Match Chart
Page 1
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PARA1.XLS

PEAK 37] 51.926] 2249 20[NO MATCH
'PEAK 38| 52.368| 2261.30|NOMATCH -
PEAK 39|  53.037| 2279.60|TRANS ISO EUGENOL
PEAK 40|  53.344] 2287 90|NOMATCH
PEAK 41| 53667| 2296.80/NO MATCH
C-23| §3.784| 2300.00
PEAK 42| 55021| 2328.80[NO MATCH
PEAK 43| 66.993] 2374.60|NO MATCH
PEAK 44|  57.684] 2390.70|PENTA COSANE
C-24| 58.084] 2400.00
PEAK 45| 58.736] 2412.40[NO MATCH
PEAK 46| 61.155] 2458.40|NO MATCH
PEAK 47|  62.067| 2475.70|NO MATCH
PEAK 48| 62.988] 2493.20|NO MATCH
C-25]  63.343] 2500.00
PEAK 49] 63.846] 2507.60|NO MATCH
PEAK 50| 64.734] 2521.10|PHYTOL
PEAK 51| 66.753| 2551.70 GERANYL BENZOATE
PEAK 52| 67.548] 2563.80|NO MATCH
PEAK 53 68.425] 2577.10|BENZYL BENZOATE
C-26] 690.939] 2600.00
PEAK 54| 72927| 2635.10]NO MATCH
C-27| 78468 2700.00

Page 2
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PARAS .XLS

COMP__| Ret Time | RET INDEX MATCHING CHEMICAL
c5 4744 500.00
c-6 5147 600.00
c7 5.935 700.00
PEAK 1 5.997 704.21|PROPYLENE GLYCOL
c-8 7.400 800.00
PEAK 2 7624 808.81|CIS-3-HEXENOL
c-9 9.850 900.00
PEAK 3 11.812 956.38|METHYL HEPTENONE
c-10 13.330 1000.00
PEAK 4 14.859 1031.20| OCIMENE
PEAK & 18.110 1085.20[METHYL BENZOATE/LINALOOL OXIDE
PEAK 6 17.069 1087.79|LINALOOL
c-11 17.589 1100.00
PEAK 7 18.899 1128.21[NO MATCH
PEAK 8 | 21311 1180.15[NO MATCH
c-12 22.233 1200.00
PEAK 9 | 22653 1208.91|NO MATCH
PEAK 10| 24.566 1249.47|NO MATCH
PEAK 11| 26.872 1208 37/BETA ELEMOL
c-13 26.949 1300.00
PEAK 12 | 27.104 1303.36|[HEXYL TIGLATE
c-14 31.563 1400.00
PEAK 13|  32.143 1415.03| TRANS iSO EUGENOL
PEAK 14 | 34.449 1465.01|CIS-3-HEXENYL TIGLATE/BENZYL TIGRATE
C-15 36.002 1500.00
PEAK 15| 36.019 1500.40[FARNESENE
PEAK 16 |  37.464 1534.54|NEROLIDOL
PEAK 17 |~ 37.782 1542.05|GAMMA UNDECALACTONE
PEAK 18 |  37.982 1546.78|CIS-3- HEXENYLBENZOATE
PEAK 19| 38215 1562.28|HEXYL BENZOATE
[PEAK 20 |~ 38.607 1561.54]NO MATCH
PEAK 21| 30.610 1585.24| JASMI N LACTONE
PEAK 22| 39.823 1580.27|NO MATCH
C-16 40.235 1600.00
PEAK 23|  41.164 1623.08|NO MATCH
PEAK 24| 41953 1642.68|NO MATCH
PEAK 25 | 42.273 1850.63]NO MATCH
PEAK 26 | 42.918 1666.66| GERANYL TIGLATE
PEAK 27 | 43.769 1687.80|NO MATCH
ca7 44.260 1700.00
PEAK 28 | 44.797 1714.04[NO MATCH
PEAK 20 | 45.085 1721.05|BENZYL BENZOATE
PEAK 30 | 46.063 1747.14|NO MATCH
PEAK 31| 463851 1767.74[NO MATCH
c-18 48.085 1800.00
c-19 51.825 1800.00
PEAK 32 | 52.837 1924.341SO PHYTOL
[PEAK 33 | 53.805 1949.76|GERANYL BENZOATE
C-20 55.985 2000.00
PEAK 34| 57.085 2018.35|NO MATCH
PEAK 35|  57.582 2031.35|NO MATCH
PEAK 36 | 60314 2084.98|PHYTOL
c-21 61,079 2100.00
PEAK 37 | 66.431 2183.11]NO MATCH

Fig 11. Automatic Retention Indexs Match Chart
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PARAS.XLS

C-22 687.519 2200.00
PEAK 38 72.853 2261.27|NO MATCH
PEAK 39 74.775 2286.860|NO MATCH
C-23 75.898 2300.00

fErE S it 5519 95(1993) (54)
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Sheet12

COMP. Ret Time Area % CHEMICAL NAME
PEAK 2 15.491 0.1453|OCIMENE
PEAK 3 16.961 0.0616|METHYL HEPTENONE
PEAK 4 17.939 0.0515|CIS-3-HEXENOL
PEAK 8 21.074 0.0827|LINALOOL OXIDE
PEAK 9 23.962 16.9342|LINALOOL
PEAK 10 25.087 0.4028| PROPYLENE GLYCOL
PEAK 11 26.740 0.1167|METHYL BENZOATE
[PEAK 13 29.263 2.6660/CIS-3-HEXENYL TIGLATE
PEAK 15 33.112 24.9555|FARNESENE
PEAK 22 43.232 0.5787|NEROLIDOL
PEAK 23 44.732 2.4231HEXYL BENZOATE/ELEMOL
PEAK 25 45919 0.5420 GERANYL TIGLATE
PEAK 26 46.108 0.6267 [ BENZYL TIGLATE
PEAK 27 46.690 4.1374{CIS-3-HEXENYL BENZOATE
PEAK 29 47.115 0.0923| GAMMA-DECALACTONE
PEAK 35 50.841 15.0737|GAMMA-UNDECALACTONE
PEAK 36 51.518 0.5708[JASMIN LACTONE
PEAK 39 §3.037 1.3004| TRANS ISO EUGENOGCL
PEAK 50 64.734 0.8877|PHYTOL
PEAK 61 66.753 1.1121|GERANYL BENZOATE
PEAK 53 68.425 0.8380(BENZYL BENZOATE

73.599

Fig 12. Cross Check Matching Chemical List

Page 1
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PARA1.XLS

COMP. | Ret Time | Area % | Ret index MATCHING CHEMICAL
PEAK 1 12.552] 0.0541| 1240.80{* METHYL BUTANOL
PEAK 2 15.491( 0.1453( 1322.10{OCIMENE
PEAK 3 16.961] 0.0616) 1358.90 METHYL HEPTENONE
PEAK 4 17.939] 0.0515] 1383.40/CIS-3-HEXENOL
PEAK 5 19.573] 0.1519] 1422.90|/CIS-3-HEXENYL 1SO BUTYRATE
PEAK 6 20.078| 0.0251] 1434.70|ACETIC ACID
PEAK 7 20.626( 0.0580( 1447.70(* CALARENE
PEAK 8 21.074] 0.0827( 1458.30|LINALOOL OXIDE
PEAK 9 23.962| 18.9342] 1526.10 LINALOOL
PEAK 10 25.087| 0.4026] 1551.80|PROPYLENE GLYCOL
PEAK 11 26.741] 0.1167] 1591.00|METHYL BENZOATE
PEAK 12 27.251] 0.9851] 1603.00(METHYL BENZOATE
[PEAK 13 29.263| 2.6660] 1650.90|CiS-3-HEXENYL TIGLATE
PEAK 14 31.4685] 0.1765] 1703.40|BENZYL ACETATE
PEAK 15 33.112| 24.9555| 1744.10/(2)-3-ALPHA FARNESENE

PEAK 18 34.287] 0.0687{ 1773.10/(E)-3-ALPHA FARNESENE

PEAK 17 34.953] 0.2343| 1789.50|* SESQUIROSEFURAN

[PEAK 18 36.556| 0.0871] 1830.00|METHYL SALICYLATE

PEAK 19 38.124| 0.1425| 1869.70| TRIMETHYL TRIDECATETRAENE

PEAK 20 38.738| 0.0882] 1885.30/BENZYL-2-METHYL BUTYRATE
IPEAK 21 42.272] 0.1560] 1979.30,* NONADECANE

PEAK 22 43.232] 0.5787{ 2005.20|NEROLIDOL

PEAK 23 44.732{ 2.4231| 2046.70{HEXYLBENZOATE/ELEMOL
PEAK 24 45.1683| 1.4621| 2058.70/GERANIOL

PEAK 25 45919 0.5420{ 2079.60| GERANYL TIGLATE

PEAK 26 48.106] 0.6267| 2084.80|BENZYL TIGLATE

PEAK 27 46.691 4.1374| 2101.00|CIS-3-HEXENYL BENZOATE

PEAK 28 46.899| 0.1113

2107.00

*NERYL ACETATE

PEAK 29 47115/ 0.0923

2113.30

GAMMA-DECALACTONE

PEAK 30 47.978] 0.8172] 2138.10/CADINOL

PEAK 31 49.085| 0.1982] 2189.90/HEPTYL BENZOATE
PEAK 32 49.394| 0.8192] 2178.0/BULESOL

PEAK 33 49.613] 0.2145] 2185,20/* DOCOSANE

PEAK 34| 50175/ 0.1527| 2201.30]ALPHA-CADINOL

PEAK 35 50.841] 15.0737

2219.50

GAMMA-UNDECALACTONE

PEAK 36 51.616] 0.5708

2237.90

JASMIN LACTONE

PEAK 37 51.926{ 0.3844

2249.20

* CINNAMYL TIGLATE

PEAK 38 52.368] 0.1190

2261.30

TRICOSANE

PEAK 39| 53037 1.3004] 2279.60| TRANS iSO EUGENOCL
PEAK 40| 53.344]| 0.2079] 2287.90|OCTYL BENZOATE
PEAK 41| 53667, 0.5472] 2296.80|TETRACOSANE
PEAK 42|  55021| 0.0834] 2328.80/NO MATCH

PEAK 43| 56.993| 0.1462] 2374.60|INDOLE

PEAK 44| ~ 57.684| 0.4828| 2300.70|PENTA COSANE
PEAK 45| 58.736] 0.1818] 2412.40|* GERANYL LINALOOL
[PEAK 46| 61.155] 0.2296| 2458.40|NO MATCH

PEAK 47| 62.067| 0.2794] 2475.70| VANILLINE

PEAK 48| 62988 0.2410{ 249320/CINNAMYL TIGLATE

PEAK 49| 63.846| 0.4896| 2507.60{BENZALDEHYDE 4-HYDROXY-3-METHOXY
PEAK 50| ~64.734| 0.8877| 2521.10/PHYTOL

PEAK 51 66.753| 1.1121] 2551.70]GERANYL BENZOATE

PEAK 52 67.548] 0.2716] 2563.80/NO MATCH

PEAK 53 68.425| 0.8380; 2577.10/BENZYL BENZOATE

PEAK 54| 72.927] 0.1318[ 2835.10|CINN,

83.1875

Fig 13. Final Result Data List Chart of Gardenia Absolute Oil
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