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Volatile Aroma Compounds of Several Domestic Thymus quinquecostatus
by Thermal Desorption Gas Chromatograph Mass Spectrometer
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Abstract.

Objective of this research was to investigate the volatile aroma compounds and phenol contents

for preservative effects. Aerial part of 5 Korean natured species of thyme located in Jeju alpine, jeju middle
mountain, Kyeonggido, Ulleung island, and Gangwondo was analyzed by thermal desorption gas chromato-
graph mass spectrometer (TD-GC-MSD) method. Jeju middle mountain thyme was relatively high 62 spe-
cies and has been investigated a high concentration of 7365.22 pg/m® contents according to the quantitative
analysis. Total phenol contents containing thymol and carvacrol of Jeju middie mountain thyme were rela-

tively high and showed 35.92%.
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geAslol A WREAR ol8E3 Qe Welgke ¥
EFH(Labiatae) A1EolH Zga, Fdo|A] AP
2] 8K(Thymus vulgaris Linne)& - Z phenol
T 25~02%5 AABIL J2P thymolo] 4R
©]3L carvacrol, p-cymen, l-borneol, linanool, B-pinene
Soz 245j0] 913, 299 5] 3% phenol B
°] 50~70% ©ofu} thEEo] carvacroll Aol EAO
2 g2 UthDavid, 1998; Han, 1986). 3t GA}
1 Thymus marschallanuse geraniol JEo] hE
ol APda} A7)0l wet gt Aol WEo]
i GEA Irk(Schratz$}t Horster, 1970). M2l3ke
T TAA LA E el g, W), 75,
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g ol gHAT. Svet ARFTL B Thymus
quinguecostatusy® AN K Thymus magnus)©- 2 Z}
zt FRE Jlon Ha A eA Ak gle A
o7 dHA Yok 53] FE FPde £HL
monoterpene  alcoholF <1 geraniol?}  monoterpene
aldehyde ¢l citralo] #4202 Bud vl gUch
(Song 5, 2002). AF WeElge] HL-= 98.8%7}
Afold 1F p-cymen-30l(50.41%), p-cymen-2ol
(24.06%), cymen (19.04%)%) AL2 HuEJoH
(Oh %, 2009) 2, o5 W] FAEL shikimic
acid 222X E] A== phenyipropene] 313HESR]
thymol# carvacrol®. 2 €A JYth(H F, 1994;
Woo, 1999). WEhA £ d7elMe weldo] A4
o wel ¥Rl A=AE Aol7}t Us AL
asol fejuEre] BE AelA ARk Sle
wig)gke] AMARE phenols AEH FiATr 1S4
Aol & gl wEdke] W, S, I3 849
ek FAARgRe J2E vlEslan) 43 59
33ict.
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Table 1. Analysis conditions of volatile aroma compounds.

Items VOCs analysis conditions
Split ratio 30:1
Detector MSD (5975, Agilent)
Column

Carrier GAS and inlet flow, column flow

HP-VOC 60.0 m x 320 pm x 1.8 pm
He (99.999%), 27 mi/min, 0.8 ml/min

Initial temperature

50°C (5 min)

Tf;“p:;f““e Heating rate 5°C/min, 220°C, (10 min)
progr Final temperature 10°C/min, 250°C, (5 min)
MS source 230°C
MS quad 150°C
MS condition Mode ElI
EM voltage 200
Detection mode TIC (scan), m/z: 35~350
PUE=3 (-1 A BBRIES gElsi, I IsRES] F
FE RIEe A= AFEYAMS)E scan mode
1. MEME 2 223k, A% 2~HEHo T gl gl &
AEAEE AF ARG 1000m oM, AF FF AR vwstl. GC-masse] FL Table 13}
FTAFEE 1000m oJ3h, ZUE B 2, & 29Itk
% ANE, 7S 7B HAES RSBEGE

T T3 I ARR3) AEHAA =4
ZAoR 197 A3 F 20099 69 o] EARA
o} FHEALS ARSI AEAREY 7R el
G, BEE S PRI, TR 2gY

AR AAE 105 Efo] QB0 3U7 Az =
Aale] AN AESLS wl Lo sjgon] wat
FBALE SH3IAT). GEAE Aron(1949)2) WHO
2 A120] Aol A EE] 1~2‘:b] 4 0.5gS 85%(V/V)
9] oIE 10mLE 2447t & T 660nm, 642.5nm
o] Bgog EATE 245t G924 a b F
FEL P m/mgfwye T2} 22 2] 93] A
1=

(S

Chl a= 9.93D650 - 0~777D642A5
Chl b = 17.6D(,42.5 - 2.81D660
Total Chl=7.12Dgep+ 16.8Dgsz 5

2. MEEAY

FER 7RTZrlEA A7) (Thermal desorption
gas chromatograph mass spectrometer: TD-GC-MSD)
S A& NICEMO 92181 Tenax TA §3%
< 7FEEANR Yo, 48] PYAE 18 oE)

#nt W 0

BZ3) wzjge] 39 F714E-L phenolse] TR
S AAsRe AoR duA glen ok ZEXEA
e 715S 7T ot Waige] el 3l
A A met o] e AeE duA it
(Schratze} Horster, 1970). 218<] AP= A Hol| wt
2 Aols vpEhliaL gler 72008y Wik, A

A B C o E

Fig. 1. Comparison of the blade shape in several regional
places of thyme in Sanyuhwa botanic garden of the
Choongju of chungbuk province, Korea. A; Kyeonggido,
B; Gangwondo, C; Ulleung island, D; Jeju middle land,
E; Jeju high land.
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g2 o] BRska glor Wagke YgA vt
BEoE H& i) uig] o vltyloA zlehe
Feg Ay Uth. 4EAY ol 10-20emE
77} Bol Zep1 gog AW g upFua
FEE 5~12mm, FFL 3-8mme] HyEldow
dol 27t gl Zlo} SAo). AuEigke 2 %
LolA e EFE 3 92711 Welgol vis)
R E3 L 15mmE W) vis) 2n) AL
k= AEOE ol e Fo] BAolrk. & AFelln

T 25, AMoA @A W] gl e F
Foll "lsl 21 Rez veiyth 1 dole Z47}
12mm, 16mmZ At ¥ AFE=3F 1000m
oPd IARET 1000melst FIEE, A7Ie Ak
Z59 g2 2 5, 11, smmel ZolE Ry
(Fig. 1, Table 2). 2}EA9] &2 Y +31 =
o] AriH oz ggton o) AEAY He| A%
A e Aoz B EF do HE4 FHe
Ay g A= £ W] oz

Table 2. Comparison of the morphological differences in growth of regional thyme in Sanyuhwa botanic garden of the

Choongju of chungbuk province, Korea.

Chlorophyll contents (mg - g 'FW)

Region Leaflength Leafwidth Water contents

(cm) (cm) (® a b Total
Jeju high land 0.50+£0.10" 0.33+£005 1.14 ¥ 1085+040 3.74£005 14.59+0.40
Jeju middle land 116 £0.15  0.53+0.15 1.03b 10.724£4.15 376+1.62 14.48+5.78
Ulleung island 123£0.05 0.53+0.05 0.81b 11.72+4.01  4.06+£132 15.78+£5.33
Gangwondo (Jeongseon)  1.63:0.11  0.83+0,11 170 a 16854568 592+230 22.76+7.97
Kyeonggido (Gapyeong) 0.86+0.05 0.28£0.02 0.82b 14.15+368 478+130 18.92+4.98

*Means separation within columns for each variety by Duncan’s multiple range test, p = 0.05.

YStandard deviation.

Table 3. The major compounds and its peak area (%) by TD-GC-MSD in Thymus quinquecostatus originated from high land

species in Jeju island.

Peak  Retention Compounds Area  Contents Concentration
No. time (min) po (%) (ng) (ng/m®)
2 10.0937  Methylene chloride 4.20 74.22 148.45
10 26.4528 1-Isopropyl-4-methylbicyclo[3.1.0]hex-2-ene 1.52 26.85 53.711
12 26.9813 o~{+)-Pinene 3.61 114.38 228.76
13 27.7873 Camphene 4.45 156.96 313.93
14 28.1547 1-Octen-3-ol 2.51 44.47 88.95
16 28.552 p-Myrcene 2.09 102.27 204.55
21 30.059 o-Terpinene 1.81 21.61 43.23
2 304001  Benzene 8.88 156.90 313.81
23 30.5388 Limonene 5.80 182.86 365.72
25 31.5209  y-Terpinene 14.95 470.86 941.72
26 32.0982  y-Terpinene 3.56 62.95 125.91
32 354832  Bicyclo[2.2.1]heptan-2-on 10.61 187.55 375.10
33 359968  Borneol 4.84 85.59 171.18
37 383997  2-methyl-5-(1-methylethyl)-2,5-Cyclohexadiene-1,4-dione 1.10 19.51 39.03
38 38.992 Thymol 13.89 24543 490.87
39 393368  L-o-bornyl acetate 1.84 61.88 123.76
40 39.4193 Carvacrol 0.67 11.97 23.95
44 446636 Caryophyllene 2.64 46.78 93.57
46 46.1106  Pentanamide 1.01 17.84 35.67
47 46.4892  Naphthalene 1.23 21.81 43.62
50 483748  5-Cadinene 1407 1766.100 3532.200

*: above 1% of total area.
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B AFEAL 25R/E G54 T3] dojFem
A VERSITH(Table 2).

AT ge] A9 F so7he AEo] B4EgeH
1% GC Chromatogram®l] VFERD total areadllM 1%
Ve AR A& 15709 F8AE Methylene
chloride, 1-Isopropyl-4-methylbicyclo[3.1.0]hex-2-ene,
alpha~(+)-Pinene, Camphene, 1-Octen-3-0l, beta-Myrcene,
o-Terpinene, Benzene, Limonene, gamma-Terpinene,
icyclo[2.2.1]heptan-2-on, 2-methyl-5-(1-methylethyl)-
2,5-zCyclohexadiene-1,4-dione, Borneol, Thymol, L-
alpha-borny! acetate, Carvacrol, Caryophyllene, Pentan-
amide, Naphthalene, delta-Cadinene 5] =tk
(Table 3).

AT 1000m o8} ST A F6le] Aol

BN O™ 1% total areadA] 1% oS XAk
Aoz 14709 F8A3Eo] EAHNSH thymo, p-
Thymoli®] A3tha ke 838, 27.54%2 UEPgon
F8 A¥-L gamma-Terpinene, Cyclohexene, Benzene,
Caryophyllene, Cis-Sabinehydrate, Methylene Chloride,
Alpha-Terpinene, alpha-Thujene, Naphthalene <5<
To2 JERSITHTable 4).

ST A2 FEY A 419 AR E4EHA
o TI% total areadlld 1% oPgE AR AL
2 1009 FaA%e] EXMEISH, Phenol
13.480%2 AABIPT L 5 999.368(/m3)°)2Ack.
1 2] phenol A2 & Carvacrol, Thymol acetate”}
742} 1.309, 1.035%% AAHCZ HA AR T %

35 7 e
[e]
Hl &S

A Ao veigth 1 9 gamma-

Table 4. The major compounds and its peak area (%) by TD-GC-MSD in Thymus quinquecostatus originated from middle

land species in Jeju island.

Peak No. Retention time (min) Compounds* Area (%)  Contents (ng) Concentration (ug/m®)

3 10.1051 Methylene Chloride 2.77 102.97 205.94
12 26.4567 o-Thujene 1.45 54.02 108.04
15 28.1623 1-Octen-3-ol 2.18 80.97 161.94
17 28.5559 B-Myrcene 2.06 211.48 422.96
23 30.0629 o-Terpinene 1.81 45.42 90.84
24 30.404 Benzene 5.82 215.78 431.56
28 31.5248 y-Terpinene 12.13 801.37 1,602.74
29 32.1021 Cis-Sabinehydrate 3.19 118.39 236.79
41 38.9959 Thymol 8.38 310.46 620.93
42 39.4307 p-Thymol 27.53 1,020.10 2,040.20
44 41.6949 Carvacryl acetate 1.04 38.80 77.60
52 44.6713 Caryophyllene 4.71 174.54 349.08
57 46.4969 Naphthalene 1.65 61.30 122.60
58 46.9617 Cyclohexene 10.53 390.36 780.72

Table 5. The major compounds and its peak area (%) by TD-GC-MSD in Thymus quinquecostatus originated from Ulleung

island.
Peak No. Retention time (min) Compounds Area (%) Contents (ng) Concentration (pg/m°)
3 10.1202 Methane, dichloro- 3.03 112.49 22499
19 30.4154 p-Cymene 1.76 65.29 130.58
23 31.5362 3-Terpinene 421 278.31 556.62
24 32.1135 Cis-Sabinehydrate 2.30 85.41 170.83
28 36.0121 BORNEOL L 1.15 42.69 85.39
32 39.0072 Phenol 13.48 499.68 999.36
33 39.4383 Carvacrol 1.30 48.50 97.01
34 41.0727 Thymol acetate 1.03 38.36 76.73
36 44.6827 Caryophyllene 3.46 128.17 256.35
40 46.9768 B-Bisabolene 1.93 71.50 143.00

*: above 1% of total area.
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Table 6. The major compounds and its peak area (%) by TD-GC-MSD in Thymus quinquecostatus originated originated

from Jeongseon in Gangwondo.

Peak No. Retention time (min) Compounds Area(%)  Contents (ng)  Concentration (ug/m®)
2 10.1089 Methylene Chloride 1.75 65.05 130.10
14 28.5635 B-Myrcene 1.18 120.65 241.30
21 30.0666 o-Terpinene 1.22 30.50 61.00
22 30.4078 p-Cymene 1.92 71.18 142.36
26 31.5286 y-Terpinene 8.83 583.53 1167.06
27 32,1022 Cis-Sabinehydrate 5.55 205.71 411.43
32 35.997 Borneol 1.89 133.76 267.53
36 39.4308 Carvacrol 19.20 711.53 1423.07
37 44.6713 Caryophyliene 2.20 81.66 163.32
40 46.9618 Cyclohexene 3792 75.85

1.02

*: above 1% of total area.

Table 7. The major compounds and its peak area (%) by TD-GC-MSD in Thymus quinquecostatus originated from Gapy-

eong in Kyeonggido.
Peak No. Retention time (min) Compounds Area (%) Contents (ng)  Concentration (jg/m’)
3 10.1201 Dichloromethane 3.28 121.61 243.22
14 28.1735 1-Octen-3-ol 1.92 71.24 142.29
16 28.5709 B-Myrcene 1.13 116.04 232.09
23 30.0779 o-terpinene 1.15 28.86 57.72
24 30419 Benzene 3.44 127.56 255.13
28 31.5398 y-Terpinene 8.73 576.50 1153.01
29 32.1133 Cis-Sabinehydrate 1.89 70.12 140.24
31 32.6606 a-terpinolene 1.01 46.61 93.22
40 39.0071 Thymol 6.69 24791 495.83
41 39.4382 Carvacrol 18.25 676.11 1352.23
45 44.6825 Caryophyllene 4.23 156.75 313.51
49 46.1295 Naphthalene 1.07 39.99 79.99
50 46.5081 a-Amorphene 1.43 52.97 105.94

Terpinene, Caryophyllene 52] W3k AJio] #&s
ATHTable 5).

FAT M2 FEe] S 4170 AJRo] EAE
on 3% total area®ld 1% oS XABlE AL
2 1079 FaAEol EAEASH Carvacrol©)
19.208%% VFEFSLIL, gamma-Terpinene®) 8.837%,
Cis-Sabinehydrate”} 5.553%= JHHO2 B} A4
o wiglgkel] nid =4 Jehdth 2 2) Bomeol,
Caryophyllene, beta-Myrcene, p-Cymene 52} W3
3 73%-0] E=SATHTable 6).

7= AQe] MA FF A F5409] AR
EAEIOM OF total areaollX] 1% olFe A8}
' e 1349 FeAEe] BAESION, thymol,
Carvacrob® 6.69, 18.25%% Uehds, sAldlr s
§1 Terpinene®] 739~ 8.731%, Dichloromethane, caryo-

phyllene, Benzene 3.28, 4.22, 3.43%2 ZZt &4
YeERdth 2 9] 1-Octen-3-ol, beta-Myrcene, alpha-
Amorphene, Cis-Sabinehydrate, alpha-terpinolene &
o] EAEH AT Table 7).

SEuetelr] Al e W] 4ES ¥4
Al 9F38Fe] Ag¥o] FIEHAET 1F thymol
(39.8%), camphor(5.9%), boryl acetate(4.0%)7} F
AEo) 1, Aol A= thymol(54.7%), carvacrol
(32%) 5ol FAEECZ BT FHIHKim 5, 1994).
T3 F2840) wE RIS ) ENE &
Z3 YRS UIHEE 1008E o2 AesHet
(Baik &, 2009), ¥ A3 B¢ TD-GC-MSD &
Ao Aol AEL AFE I 1000m oldel
IARE, AFE A4 s 1000m ol3t FE, 7
N, 5, AT MAFdA 42 o s, 62,
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Table 8. TD-GC-MSD analysis of volatile aroma com-
pounds and a quantitative comparison of regional thyme.

Total volatile essential oil

Region contents (ug/m®)
Jeju high land 3532.20
Jeju middle land 7365.22
Gapyeong in Kyeonggido 4587.39
Ulleung island 2881.74
Jeongseon in Gangwondo 3854.59

54, 41, 41F9] AJ¥o] RIEUI thymol(phenol),
carvacrol, gamma-Terpinene, bomeol Z+2 FQAIE
2ol limonene, naphthalene, camphene 52| FAHE
o] X3¢l ASF YEREOL} camphors 571 X9
B3kl A] & A BUATHON 5, 2009). o3 2
IH= Song 5(2002)0) SPMEYT} SDEHOE 353
of B wiejgke] 1% et 2 SFEQ
trans-geraniol, citral AEHE FF UE S Ho
31 glo) ofe We)gke) FubgakrAgRe) BA90) why
o} HE9 AFel| me} o =Ar AolE X2l d
Z B TD-GC-MSD AAE-E-48 wajgke] gty
RS 9FE B3 Aeg A AR F AFT
FF) AHNHLE thymol} phenolo] ThE i
Al HIF) 35.92%% BT, AVE, FEE MaE
2 242t 2494, 20.16%, AFE sE 1000m ©]4}
IAEI T MAFTE A7) 13.89, 15.89%2 U
Eigen 3y gr|18E F30l JdoMe ARE
1000m °J3} FZHIEC] AHE ¥L 7365.22ug/m’
oz BNERion AVs, AT}t 242} 458739,
3854.59ug/m’ S F A YEISITHTable 8).

olgidt Hig Fa B o W FAEo
thymol#} phenol& ©]-8¢+ WEA|(Han, 1986) ¥ &
T8, B ERS A7) 93 A8 F AFs
F7AE0] thymol phenol S5, 34 3F7)Al%-0]
7P wob A WAl A A(AER 17} G4
Hrh,

¥ 9

ARSI Sl Wilek A gate] glubAd &
71 A% 2 94 29 phenolse] AE-S 24V}

71 98l AT IRE, AR FREE, AV, &

Te, ZY% M2FE TD-GC-MSDE #4§ ZAwt
AFE FAEENA JEoE FL 6259 40
ZAEIGeT FEUT 7365 2pymOE B FEE
veldict 3k Hejgke) Hud Y F AFE
Z7MHEo] e ZAElRT AR tymolst
carvacrol®] phenold Eo] TE FEAJE Bl

35.92%E ¥ AuE Ryt
FAlo] : A, FEL, FFEA, HiE, R
Al A}

o] =58 2008d% ARSI |eN el Ao
2 gaapAee] AYE o) aE V)RATAR
%) (KRF-2008-313-F00032).
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