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2 ok B AFdAe & F&H ol e AWM S (Thymus magnus Naka) o] 7] BEES B3, o|&
EQE 29| ol ol 7I719-HA 270 2 o2 At} YA FAFEE, £ S7H, &

02 HA{E FE3) T gas chromatography—mass spectrometry (GC—MS) 2 3|34 3|4 S 2443519t
I A3} 1A 2QAFAFERS 40 T — 400 bar 27ol|A &3 Ff A48 F linalool (0.1%), trans—sabinene
hydrate (0.9%)7} tt& 27 A FE5 AFAAEY v sRS u FUF oz o o] /5] 9dsler, 50
C — 400 bar Z7|A4+= borneol (3.82%), terpinen—4—ol (0.3%), caryophyllene oxide (2.2%), 50 C
— 300 bar Z7| A= B —bisabolene (5.88%), 1—octen—3 —ol (0.31%), caryophyllene (2.91%), p—cym—
ene (2.04%), y —terpinene (0.52%), 50 C — 200 bar &7 thymol (77.63%), carvacrol (5.65%) ©]
duldez o go] giEe] e ALE YT E3F SRHOZ FE% FF HE Fd= a—bisabolol
(0.17%), caryophyllene (6.46%), cis— a —bisabolene (1.52%), B8 —bisabolene (20.65%) ¢] ZYAFAF=
Ho 2 253 Af A& Bt A= o gol i50] IdE A= Ueton, A SRFEHS Sil/e
AHE GA 3 o] 22 AT Ao Z2be] FE2HE B4 119 7] ARES BT HAFSt AN
EA9] o & O /MHES MUsH Aldst=t o] 8% ARE &8E F JSs AS=E Bt

Absract: The purpose of this study was to andyse the volatile components of Thymus magnus Nakai extracted by
different extraction methods and reproduce scent close to original plant based on the results. For this purpose, the
essentid oil of T. magnus was extracted by supercritica fluid extraction (SFE), water and steam distillation (WSD) and
simultaneous steam distillation and extraction (SDE) methods. The compositions of the essentia oil were andyzed by
gas chromatography-mass spectrometry (GC-MS). Consequently, linalool (0.1%) and trans-sabinene hydrate (0.9%)
contents in the essentia oil extracted by SFE method of 40 ‘C - 400 bar condition were relatively higher than
compositions of the essential oil extracted by different conditions. The contents of borneol (3.82%), terpinen-4-ol (0.3%)
and caryophyllene oxide (2.2%) were relatively higher a 50 ‘C - 400 bar and the contents of 3 -bisabolene (5.88%),
1-octen-3-ol (0.31%), caryophyllene (2.91%), p-cymene (2.04%) and 7 -terpinene (0.52%) were extracted relatively
higher a 50 C - 300 bar. The compositions of the essential il extracted by SFE method of 50 ‘C - 200 bar condition
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contained relatively higher contents of thymol (77.63%) and carvacrol (5.65%). The contents of « -bisabolol (0.17%),
caryophyllene (6.46%), cis- @ -bisabolene (1.52%) and S -bissbolene (20.65%) in the essentid oil extracted by WSD method
were relatively higher than compositions of the essentid oil extracted by SFE method, and by SDE method we couldn't
obtained essential oil. The results of this study could be utilized to reproduce scent close to origina scent of T. magnus.

Keywords. Thymus magnus, Essential oil, Supercritical fluid extraction, Water and steam ditillation, Smultaneous steam didtillation

and extraction
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Table 1. Operating Conditions of GC-MS for Anaysis of Volatile Compounds from Thymus magnus Nakai

Item Operating condition
GC Agilent 6890
Column HP-INNOWAX (60 m x 0.25 mm, 0.2 pm)
Oven temperature 80 C(2 C min%) — 240 C
Injection mode Splitless
Injection temperature 260 C
Detector FD
Detector temperature 270 C
Carrier gas He (1 mL min?Y)
MS Agilent 5973
lon source El, 70 eV
lon source temperature 150 C
Quadrupole temperature 230 C
Scan range 40 ~ 400 nv/z

Table 2. Yield of Volatile Compounds from Thymus magnus Nakai by Three Different Extraction Methods

Extract Method Extract Conditions Yied
40 C - 400 bar 0.23%
50 C - 400 bar 0.27%
SFE .
50 C - 300 bar 0.20%
50 C - 200 bar 0.23%
WSD 100 C 0.03% |
SDE 100 C X

SFE: Supercritical Fluid Extraction
WSD: Water and Steam Ditillation
SDE: Simultaneous Steam Didtillation and Extraction

7F2ste] 80 CTE fAISHEAM 1 h 3% &4 313 (GCM9E £43130m, T4 212 Tale 17 2.
o} W7ol A 58 Aol =0 separdte tubes &
s gul7k &1 Fekaag ZolxH o] diethyl ether 3.4 1}
o HollE ARSH EFE NaSO= 25412 &
N, ges® diethyl etherE A|Ast =78 AHiks o Hqug|are] GRS =AW 2YAEZHW(SFE),
. £ THYWSD), EANSHRFLN(DP o2 F53
el &4 Table 20 HERAIT. 2UAZ 50 T
2,5, gHiZ|ef Yol SRE g VR B4 - 400 bar ZA0NA 223 Ago] 480 0.271%E 7}
AW EF /45 20 mL videl ¥ silicone liner A} =olom B3 ZEWom 2xa FGo 5oL
(Supelco, Béllefonte, PA, USA) 2.2 WHE-3 & vig U 0.03% ©]a} 8 2oA 220 AL 587} oF 1] o)
o Y= Je FIEES 75 CollA 15 min 3t =Fol7} Wk 183 BAZEEZE A= 4u] Zo
polydimethylsiloxane/divinylbenzene (PDMSDVB) fiber =olgl= HE= Qgolo g Fold 2= glglom &)
o F2AZL F gas chrometography-mess spectrometty g A7 S1 el E Sol FAIRE Wolslel Hft %
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Table 3. Valatile Compounds from Thymus magnus Nakai by Each Extraction Method

Extraction method

Classification Compounds
CoO1 CO-2 Co3 CO4 S1
................. Area (%) .o

1-octen-3-ol 0.21 0.24 031 0.03 0.06
borneol 314 382 3.76 158 253

linalool 0.10 0.05 0.02 - -

alcohol octanol 0.05 0.02 - - -
terpinen-4-al 0.06 0.30 0.04 0.03 0.04
@ -bisabolol - - - - 0.17

trans-sabinene hydrate 0.90 0.05 0.04 - -

adehyde adehyde C9 0.07 - 0.02 - -

ester bornyl acetate - 0.06 - - -
caryophyllene 1.36 - 291 0.70 6.46
Cis « -bisabolene 0.11 - - - 152

limonene - - 0.03 - -
hydrocarbon p-cymene 0.22 0.25 204 0.04 0.06

phellandrene 0.04 0.03 0.05 - -

o -terpinolene - 0.04 0.18 - -
B -bisabolene 2.46 3.16 5.88 5.20 20.65
7 -terpinene 0.17 0.07 0.52 - 0.06

hexahydrofarnesyl acetone 0.09 - - - -

ketone

|-carvone 0.03 0.08 0.06 0.04 -
oxide caryophyllene oxide 0.16 220 0.14 041 199
carvacrol 4.04 5.18 4.61 5.65 183

phenol p-cymen-8-ol 0.16 0.14 - - -
thymol 66.24 76.88 72.02 77.63 30.44
Tota 79.61 92.57 92.63 91.31 65.81

CO-1: 40 C - 400 bar by SFE
CO-2 50 C - 400 bar by SFE
CO-3: 50 C - 300 bar by SFE
CO-4: 50 C - 200 bar by SFE

A AEE pesk WA HEZ HS ul thymol©]
66.24%, carvacrol©] 4.04%, borneol©] 3.14% <A & 7}
& B S AR AUt Lindool (0.1%),

trans-sabinene hydrate (0.9%0)2] 74-%- 50 C - 400 bar,
300 bar Z7ET 40 C - 400 bar A FE3 A
froll 7H¢ Bol g=o] Aem, 50 T - 200 bar =
AoA FE23 Bfrole Ad TFHEA &S Ze=E
e T

ZYAFZHOZ 50 C - 400 bar A FE3
AulE|gke] AR B4 AR F 17709 Aol g
QlxElom, thymolo] 76.88%, carvacrol©] 5.18%,
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borneol©o] 3.82% A& 71 Be S 21Xk
AN BorneolS  EFHEH  terpinen-4-ol  (0.3%),
caryophyllene oxide (2.290)2] -5 Th2 1A F=
gk AT vlastS W 50 C - 400 bar 2719
A FE3 Aol 7P 8ol rEol e AR Y
Ebyie),

ZUAFEHOE 50 C - 300 bar oA F=3
A gke] AR &4 A F 1719 Aol &
915l eH, thymol©] 72.02%, A -hissboleneo] 5.88%,
cavacrol©] 4.61%, borneol©] 3.76% A2 7HE B2
dFS AASk YAtk B-Bisdbolenes  EZFEH
1-octen-3-0ol (0.31%), caryophyllene (2.91%), p-cymene
(2.04%), 7 -terpinene (0.52%)2] 73-¢- ThE =7 ollA
F= AF4EH vlastle = 50 C - 300 bar =
Aol A F=3 Aol 7P Bol e A2 Uet
st

ZUAFEHOE 50 C - 200 bar 20A F=3
A gke] AR &4 A F 10709 o] &
Q= o, thymolo] 77.63%, carvacrol©] 5.65%, A3
-bissbolene®] 52% A= 7P &L daks 2R3t
ANeH, & =AM F=3 AFAE Hlast
G w Al thymol 3} carvacrol©] 50 C - 200 bar =
18] F= Aol 7P 8ol rEol e AR Y
Epit.

EY FRMOE 25 e PR B
A3 T 12719 Aol glHen, thymolo]
30.44%, A -hisabolene®] 20.65%, caryophyllene 6.46%
TR 7P B S AA S AU

20 2AFSHY £F TFHOE 723 A
2] 24 vl 23} dcoholF<I linaool, octandl,
trans-sebinene hydrate= ZJAIFEHOZ FE3 4
folAT HEd ¥HH ¢-bissbolol2 &3 S/FHl
gt Aol Avt FLsHAl HEHUTE EIF 1-oct-
en-3o £ SRHERY 2YAFEFHOE F5T
Afrol o 3uf ol FrEol e Ae AT F AU
Atk 29A FF A FEEUE AHEEE
27 HISAEEATRS AEZ o2 o]Fo] Witte A&

A
A

=0)7] dlEel 2UAFEH R FE3e W A2
HA &L Aex FZEo. Hydrocarbon# <! car-

yophyllene, cis- @ -bissholene, 3 -bisdbolene2 =UAIF
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