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Phenol Contents of Solvent Extraction in Several Domestic
Thymus Quinquecostatus Celak
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Abstract.

Thyme leaves of aerial part in 5 domestic species was extracted by several solvens, and chemi-

cal composition of extracts was analyzed by GC-MS to determine the effective solvent for phenol com-
pound extracts. Total phenol contents containing thymol and carvacrol according to methanol extracts of
Ulleung island, Jeju middle mountain, Kyeonggido, Jeju alpine species, and Gangwondo were 92.21, 84.92,
77.43, 74.16, and 73.51%, while them of ethanol extracts of Gangwondo, Jeju middle mountain, Kyeong-
gido, Ulleung island, and Jeju alpine species were in the order of and their contents were 93.64, 93.62,
90.74, 89.52, and 72.65%, separately. Hexane extracts of Gangwondo and Ulleung island thyme were almost
composed by phenol contents containing thymol for 100 and 95.71%.
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grepAStoll A WRAR o] 8H= AEE tisEA<
W & Thymus  quinquecostatus  Celak)S  ZZE3}
(Labiatae) 2]&EZ French, German 92| 3K(Thymus
vulgaris L.) oil®] phenol 3 25~42%°]H thymol
o] FAJHo]aL carvacrol, p-cymen, I-borneol, linanool,
B-pinene 5©| %13, Spanish oil phenol &#o]
50~70% oy} T3] carvacrold] o] EHoZ &
22 Ach UL, 1986). T3 WA o2 AlEe
S-S AP 7L A 2)R] ] 2 AR oJa)
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guite] 75 ekt A SR Thymus magnus)©-
2 7P skl lem A= ZERje|A] AAfsiar ol
= g 4uA Jon F7PE-LS monoterpene
alcohol %]  geraniol¥} monoterpene aldehydeF$!
citralo] FgE0Z B 315 1} JTH(Song et al., 2002).
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1. AEX=

AEAEE AMEHEAEE S i Y
AT 32E @ 1000m o1, AT FIHRESEE
1000m ©J3}), L= A 2KEE, E55 A%, 4
7% 7hE MAFeR £ Aoiaiistal 24
2009 4€ 27 F- 6ol ts}o] A o83}

SR oz, A A oS 247 10g8 Al
hed 208 #F2] 95% ethanol, 70% methanol, hexane
(Jeong and Lim, 2005; Choi, 2001)0l] #x]5}e] 24]
7t %3k & Whatman No.4(USA)E 333t
=S I8 50°C rotary vaccum evaporator® 7Y}
FEI BuiE ST F 95% ethanolZ 3|53}
3 membrane 0.25pm pore sizeZ filteringd} o]

10mLZE A-83}4tt.

2. NEEA

o
SuiFEA RS B4 =78kl oj=]sto]
GC-Mass(6890 N GC/5973 N Mass, Agilent, USA)
£ olgst] FE3 AR 02uLF FUSIAAL
injector split ratio 50:1, 300°C, carrier gasv= He
< ImL/min 422 351tk Column DB 5-MS
(30m * 250pm * 0.25um)E ARSI, LELEE
80°C(5min)-10°C/min-300°C(5min)- 2 FX5}$3.2 4
interface= 280°C, ion source El 230°CZ 3}%ith.
Analyzer Quadupole, 150°CZ Mass rangew 50~
800m/z dataZ ©]-83}3ct.
Ay Y o
=33 el F8 P3RS phenolso] -
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Fig. 1. GC Chromatogram of extract compounds by metha-
nol (upper), ethanol (middle), and hexane (lower) in Thy-
mus quinquecostatus originated from Jeju alpine species.

Table 1. The major extract compounds and its peak area
(%) by methanol in Thymus quinquecostatus originated
from Jeju alpine species.

No. Retentiontime Compounds Area (%)
1 6.76 Benzene 11.41
2 7.53 gammma-Terpinene 10.44
3 9.49 Camphor 6.00
4 11.91 Phenol (Thymol) 64.23
5 12.04 Pnenol (Carvacrol) 7.93
6 21.53 Phytol 3.28

*: above 1% of total area
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Table 2. The major extract compounds and its peak area
(%) by ethanol in Thymus quinquecostatus originated
from Jeju alpine species.

No. Retentiontime  Compounds Area (%)
1 9.85 Borneol 331
2 11.82 Phenol (Thymol) 72.65
3 11.95 Phenol 5.54
4 15.93 Naphthalene 4.02
5 20.30 Hexadecanoic acid 2.14
6 21.43 Phytol 6.49
7 21.94 Ethyl linoleolate 5.86

*: above 1% of total area

Table 3. The major extract compounds and its peak area
(%) by hexane in Thymus quinquecostatus originated
from Jeju alpine species.

No. Retentiontime Compounds Area (%)

1 11.19 2,4-Dimethylanisole 2.20
2 11.82 Phenol (Thymol) 57.98
3 11.95 Phenol 14.54
4 14.48 Cyclopropane 2.19
5 15.93 alpha-Amorphene 1.73
6 17.14 2-Propenoic acid 1.78
7 21.95 Ethyl linoleolate 2.19
8 24.75 Pentacosane 1.88
9 25.53 Hexacosane 237
10 26.28 Heptacosane 3.08
11 27.00 Octacosane 2.45
12 27.75 Heptadecane 3.16
13 29.56 Eicosane 4.46

*: above 1% of total area

64.23%= XL, carvacrol> 7.93%2 2}A|3F whH
ethanol = Alol= thymol’d&o] 72.65%= XAl
hexane® 2 FZ A] thymol, phenol & Z}z} 57.98,
14.54%% *FA&F{CHFig. 1, Table 1, 2, 3).

AT 1000m ©J3} TS Z-F- GC profile]
total area®l|A] 1% ©]’342 AX|SF= ALSZE methanol
= A 589 siekEo] B4 ethanoke: 459]
3]3HE, hexane 1452] 315}E0] B4 == 059
TS T80l wEt e el Biet
methanol 5% A] thymok 19.77, carvacrob> 65.20%
£ ZA|S HHA | ethanol & Aol thymol A4E-0]
18.61% phenol> 75.01%, phytokS °F 424%Z X
93l hexane® 2 FZ A] thymol, phenol & Z+z;
14.53, 66.57%= *FA|5}3ATH(Fig. 2, Table 4, 5, 6).
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Fig. 2. GC Chromatogram of extract compounds methanol
(upper), ethanol (middle), and hexane (lower) in Thymus
quinquecostatus originated from middle land species in
Jeju island.

Table 4. The major extract compounds and its peak area
(%) by methanol in Thymus quinquecostatus originated
from middle land species in Jeju island.

No. Retentiontime  Compounds Area (%)
1 6.76 Benzene 5.47
2 7.53 gamma-Terpinene 6.70
3 11.91 Phenol (Thymol) 19.77
4 12.05 Pnenol (Carvacrol) 65.20
5 15.08 Cyclohexene 2.87

*: above 1% of total area

Table 5. The major extract compounds and its peak area
(%) by ethanol in Thymus quinquecostatus originated
from middle land species in Jeju island.

No. Retentiontime  Compounds Area (%)
1 11.81 Thymol (Phenol) 18.61
2 11.96 Phenol 75.01
3 14.97 Cyclohexen 2.14
4 21.43 Phytol 4.24

*: above 1% of total area
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Table 6. The major extract compounds and its peak area
(%) by hexane in Thymus quinquecostatus originated
from middle land species in Jeju island.

=

Table 7. The major extract compounds and its peak area
(%) by methanol in Thymus quinquecostatus originated
from Ulleung island.

No. Retentiontime  Compounds Area (%) No. Retention time = Compounds Area (%)

1 11.19 p-Benzoquinone 3.69 1 6.76 Benzene 5.68

2 11.81 Phenol 14.53 2 7.53 gamma-Terpinene 6.21

3 11.96 Phenol 66.57 3 7.82 trans-4-Thujanol 5.90
4 14.48 1-Dodecanol 2.54 4 11.91 Phenol (Thymol) 70.55
5 17.14 Dodecyl acrylate 2.37 5 12.05 Phenol (Carvacrol) 11.66
6 24.75 Pentacosane 3.31 *- above 1% of total area

7 25.53 Hexacosane 3.68

8 26.28 Heptacosane 332

*: above 1% of total area
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Fig. 3. GC Chromatogram of extract compounds by metha-
nol (upper), ethanol (middle), and hexane (lower) in Thy-
mus quinquecostatus originated from Ulleung island.

NA 1% oS xAsh= ACE methanol
5%0] 33rEo] B4R OH ethanoke 652] 313HE,
hexane 39| slgkEo] FAHI=H| o5 F4%
= %%»&uﬂ of) w} A3 Zo)S K=t methanol
Z Al thymok 70.55, carvacrob> 11.66%% 24|
WHA ethanol & Alolli= thymol Ad%Eo] 83.18%
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Table 8. The major extract compounds and its peak area
(%) by ethanol in Thymus quinquecostatus originated
from Ulleung island.

No. Re:ierr;gon Compounds 1(%:/:.):1
1 9.85  Borneol 2.56
2 11.83  Thymol (Phenol) 83.18
3 11.96  Thymol (Phenol) 6.34
4 15.48  4,7,7-Trimethylbicyclo[3.3.0]oc... 2.13
5 21.43  Phytol 2.69
6 2195  9,12,15-Octadecatrienoic acid 3.10

*: above 1% of total area

Table 9. The major extract compounds and its peak area
(%) by hexane in Thymus quinquecostatus originated
from Ulleung island.

No. Retentiontime  Compounds Area (%)
1 11.81 Thymol (Phenol) 81.70
2 11.95 Phenol 14.11
3 25.53 Hexacosane 4.19

*: above 1% of total area

phenok> 6.34%, borneok> °F 2.56%% X331 hexane
©F 3% A thymol, phenok> Z}Z} 81.70, 14.11%
= x}xb}giu}a:ig 3, Table 7, 8, 9).
Dx A2 F359 749 GC profiled] total area
°ﬂ7‘1 1% oS X}A)k= AL E methanol 3= A
5%0] 35tEo] BXE o ethanoke 559 315HE,
hexane 19| 3}§}Eo] £ == o5 T4
& FZ8vlol] wet Pt AfolE BA=H] methanol
F= A carvacrolo] 73.51%= X}A|3F HFH, ethanol
F= Al9= thymol A3%°] 3.10% phenok 90.54%,
borneol> &F 1.76%5 R.$Il hexaneCZ FF Al
phenol?F 100%= XAI8IACKFig. 4, Table 10, 11, 12).
A= A M2 FEFY] AS GC profiled]
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Table 11. The major extract compounds and its peak area
(%) by ethanol in Thymus quinquecostatus originated
from Jeongseon in Gangwondo.

No. Retentiontime Compounds Area (%)
1 7.69 trans-Sabinene hydrate 2.48
2 9.85 Borneol 1.7
3 11.81 Thymol (Phenol) 3.10
4 11.98 Phenol 90.54
5 21.43 Phytol 2.13

*: above 1% of total area

Table 12. The major extract compounds and its peak area
(%) by hexane in Thymus quinquecostatus originated
from Jeongseon in Gangwondo.

B o No. Retention time Compounds Area (%)
- 1 11.97 Phenol 100.00
e mee *: above 1% of total area
Fig. 4. GC Chromatogram of extract compounds by metha- %ﬁ Ll "
nol (upper), ethanol (middle), hexane (lower) in Thymus e TR RS T s e RS R e e EE e
quinquecostatus originated from Jeongseon in Gang-
wondo. . U
Table 10. The major extract compounds and its peak area
(%) by methanol in Thymus quinquecostatus originated
from Jeongseon in Gangwondo.
No. Retentiontime = Compounds Area (%) -
1 6.76 Benzene 7.46 e o
2 7.53 gamma-Terpinene 9.77
3 7.82 trans-4-Thujanol 7.64 B e oo
4 12.06 Phenol (Carvacrol) 73.51
5 13.99 Caryophyllene 1.62
*: above 1% of total area
total area®lA] 1% oS A= 219E methanol SRR U U o S OUT

F= A 659 sgtEe] ZAEUCH ethanok 452
3191, hexane 559] SgHEC] A=A ol&¢]
TS F28vo] mEt e Alelg Bet
methanol 5% A] thymok> 13.11, carvacrob> 64.32%
E RS HHA| ethanol = Aol thymol A34-0]

14.70% phenol& 76.04%, Phytole <} 435%2 K.

Fig. 5. GC Chromatogram of extract compounds by methanol
(upper), ethanol (middle), hexane (lower) in Thymus quin-
quecostatus originated from Gapyeong in Kyeonggido.

A3 hexane.Z FF Al thymol 3¥#-°] 75.95%,

phenolS 10.42%, phytolo] 5.07%Z xFX|&}3AckFig.
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Table 13. The major extract compounds and its peak area
(%) by methanol in Thymus quinquecostatus originated
from Gapyeong in Kyeonggido.

No. Retentiontime Compounds Area (%)
1 6.76 Benzene 5.96
2 7.53 gamma-Terpinene 7.79
3 7.82 trans-4-Thujanol 5.53
4 11.91 Phenol (Thymol) 13.11
5 12.05 Pnenol (Carvacrol) 64.32
6 21.53 Phytol 3.28

*: above 1% of total area

Table 14. The major extract compounds and its peak area
(%) by ethanol in Thymus quinquecostatus originated
from Gapyeong in Kyeonggido.

Retention Area

No. time Compounds %)
1 11.81  Thymol(Phenol) 14.70
2 11.96  Phenol 76.04
3 14.05  1,4-dimethoxy-2,6-dimethylbenzene 4.91
4 2143  Phytol 435

*: above 1% of'total area

Table 15. The major extract compounds and its peak area
(%) by hexane in Thymus quinquecostatus originated
from Gapyeong in Kyeonggido.

No. Retention time Compounds Area (%)
1 11.81 Phenol 10.42
2 11.96 Thymol (Phenol) 75.95
3 24.76 Pentacosane 3.89
4 25.53 Hexacosane 4.67
5 26.28 Heptacosane 5.07

*: above 1% of'total area

5, Table 13, 14, 15).
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