Korean J. Food Nutr. Vol. 36. No. 3, 163~171 (2023)
PR SIY Y|

https://doi.org/10.9799/ksfan.2023.36.3.163 FOOD AND NUTRITION

Hydrodistillation Extraction 2o =2 £2|st 2= R &7 EN
' g x
Aol sk AFAget s

Flavor Characteristics of Gondre Essential Oil Separated by the Hydrodistillation Extraction Method

+ .
Hyang-Sook Choi
Professor, Dept. of Food Nutrition, Kyungin Women's University, Incheon 21041, Korea

Abstract

The purpose of this study was to investigate the flavor characteristics of Gondre (Cirsium setidens Nakai) essential oil. The essential
oil was isolated from the aerial parts of the plant by the hydrodistillation extraction method and analyzed by gas chromatography
(GC) and GC-mass spectroscopy (MS). Seventy-eight (90.28%) volatile flavor components were identified in the essential oil from
Gondre harvested in May. The major compounds were hexadecanoic acid (44.84%), phytol (15.57%), 6,10,14-trimethyl-2-
pentadecanone (5.62%), and tertadecanoic acid (4.77%). Seventy (90.72%) volatile flavor components were identified in the essential
oil from Gondre harvested in September. The major compounds were phytol (24.18%), 6,10,14-trimethyl-2-pentadecanone (15.59%)),
tetracosane (8.87%), 2-methyl eicosane (3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one (3.12%), dibuthyl phthalate (2.35%),
and viridiflorol (2.33%). The flavor components of the essential oil from Gondre harvested in May and September were characterized
by higher proportions of aliphatic fatty acids and terpene compounds, respectively.
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M B L AoRE 979, 29749, 1YAT, HEAYLT 5

o] &4 QtH(Lee 5 2003; Oh 5 2015). LEFH = ol &

e st serders N 242100 39 947 ol REAE B8 ROl o s &
S(Cirsium) A2E Skl Aur AYSHE AlBolth ® B BURRE A§3 599 Fulot E7fo] FolA]

5312, S, 24, vlEh A 9 B Sol BREe] T Bof REaUEOR 4ulo] Frletn glow], 1 gt
UL, Aol =2 ““"Zﬂi QA= HA F| L 4H]7} of 73, F=, F4, A= E o]-&HtH(Lee 5 2006). Y¥HA 0
7kt QITHKim 5 2021). ZEd= vt S5 olF 2 AAfF= AF A7) w2t §8 27 2% o], &
Ae] W2 AR A Y =2 AYPA WA A ST, = 56470 85t UEE 48351 7ol &5t
T2 7Y% AR E3ESFHKim TJ 2009). LR Goj A= o] 2t2 B8P/ st} oA L AAFRL 5690 2
289 g HedE e uERo AMES 21 Sl gobar, Aot 7RZE AfF ko] T A o AR
289 AL THJAAE, thE 0|l E= AR sh=tl, 7t, 18, A8 5ol B5°] Atk gHA Ut
A, FHol YA AetnE EATHKim TJ 2009; Oh 5 (Lee SJ 1966).

2015). Y7L A= AAZ LR 2000] Fo] LA Sl I3t &5t JAFAE AES He4 FEE 71
o, ofAlo}, §§, otz g7t HolH| 2|7} 5ol EREE ] Q= gt St &g e, g9 53}, 7 BS Z-E(Mourelle &
o], Sugtel= 12F0] ATHKim TJ 2009). <ol A-4g5} 1989), &3 R A2 9] 43} o} & IH(Ingelman-Sundberg
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5 1988), ¥F-2A4 7+7435 S A} (Ferenci 5 1989) 59
Aejgdo] Harg vf 9t} | Aol Qstd JAAE
A& otgAd, 2HEH 52 E3T 4 T SR
Lol=ER7t epEo] Qo] FUF, I, T+ 5ol AUt
UL HHFZE 25 FTH(Park 5 2019). 4] =ofo]|
M ZEFE E8otee A7t vy &ds] ¢Eo,
L& 83 55, 9, IR, AASEY o] A
T N, AR S JHA 7 ol A=A A%
7S AE AN EA ZEHE E8otE= AT B840 i
Z5 3 9thLee S 2014; Park S 2021). E3F A1 B-S $27]
SOt dojx= 7] SFHEQ FREEe] AEgA 7
5ol HAHA HE A7 D YEF2 37l TgF A
T F7keka ok AEE 3571 SRt dojA= HR=
F2 " 2 (terpene) SIFEZ FAE 0] =Tl(Heath &
Reineccius 1986), ©] ‘J&5°] A& F7|/JECIHA T4t
st g, T, I 59 aFs g 7sS AYe
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1. X
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BT SN A 2 5Lt 9do] S2ste] Ao
g3 EEAE 79 F BEo] Ault TxolA Al
Az 3 AR Attt B 4R 54E st
WEEEEZ R = I-heptanol & myristate(Waco Pure Chemical
Industries, Osaka, Japan)S ARSI, AAE EXo AL&H
GC ¥ MSo| &8st ¥FxEZZE Sigma-Aldrich Co.(St.
Louis, Mo, USA), PolyScience Co.(Niles, IL, USA), Waco Pure
Chemical Industries(Osaka, Japan) 2 French-Korean Aromatics

(Yongin, Korea) A& ARR-513iT).
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9] glofE] AlAHlol Q= 7|EEE T mass spectras B 15}
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Stgo] 44.84%% 7 =90, 1 th2-O = phytol(15.57%),
6,10,14-trimethyl-2-pentadecanone(5.62%), tertadecanoic acid(4.77%)
%0 2 YEFGT) Hexadecanoic acide= A1Z0] d2] £451=
Apite g Fedo] v ohfrEo Jlon Tu|EAte R
=Wt (ensen 5 1978). A= 2o HH, A=, &, 7 T
o] 24 Aol ARE] loH AF7HE Atjoly 5t
FE ARolA BHA o ANEEE A4l th(Arctander S
1969). 2 Aol A o] SFHE-2 5ol AF T 2= A/
T8 ARl r gl er o]y Ao A Fofl AFHTT
AAZEE & ARAME FH ROz FIHUTH
(Choi HS 2016). Phytol(3,7,11,15-tetramethyl-2-hexadecen-1-ol)
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Table 1. Volatile flavor components identified in Gondre essential oil

Volatile compounds Retenti(?n time i
(min) May Sep.
Hydrocarbons

Aliphatic hydrocarbons
1,3,5-Trimethyl-2-octadecyl-cyclohexane 53.027 0.05 0.70
5,8-Diethyl-dodecane 54.207 0.05 0.38
Octadecane 54.994 0.07 0.29
3,7,11-Trimathyl-2,4-dodecadiene 57.381 0.26 0.31
(E,E)-6,10,14-Trimethyl-5,9,13-pentadecatriene 59.969 0.05 1.95
2-Butyl-5-hexyloctahydro-1H-indene 65.811 0.20 -
2-(1-Methylpropyl)-cyclopentanene 65.927 0.07 -
Heneicosane 67.695 0.21 -
2,6,10,15-Tetramethyl-heptadecane 68.358 1.31 1.28
Eicosane 72.666 0.51 1.92
9-Hexyl heptadecane 73.506 0.51 0.37
Tetracosane 76.814 0.51 8.87
Pentacosane 76.967 0.61 0.30
1,1'-Dodecylidenebis[4-methyl-cyclohexane] 77.034 - 0.36
3-Ethyl-5-(2-ethylbuthyl)-octadecane 78.808 - 0.50
Hexacosane 80.795 - 1.82
2-Methyl eicosane 84.916 0.06 3.55
2,6,10-Trimethyl-tetradecane 84.192 0.46 -
9-Ethyl-9-heptyl-octadecane 90.125 0.36 0.29
10-Methyl eicosane, 96.935 - 0.07
3-Ethyl-5-(2-ethylbutyl)-octadecane 99.542 0.40 -
Subtotal 5.69 22.96

Monoterpene hydrocarbons
a-Pinene 5.719 - 0.28
3-Carene 8.033 0.05 0.27
a-Terpinene 8.340 0.06 0.52
Terpinolene 10.361 0.08 0.27
y-Terpinene 10.574 0.06 0.27
[3-Phelladrene 12.521 0.04 0.31
Subtotal 0.29 1.92

Sesquiterpene hydrocarbons
Germacrene 21.737 - 0.27
6-Elemene 25.225 0.03 0.32
Ylangene 27.492 - 0.27
Copaene 27.572 - 0.26
[B-Elemene 28.713 0.02 0.30
Cadinene 30.253 0.02 0.27

[B-Caryophyllene 30.820 0.65 0.26
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Table 1. Continued

Volatile compounds

Retention time

w/w%

(min) May Sep.
a-Caryophyllene 32.127 0.08 0.33
Subtotal 0.80 228
Diterpene hydrocarbons
Kaur-16-ene 65.297 - 0.41
Subtotal 0.41
Alcohols
Aliphatic alcohols
3-Butyn-1-ol 8.313 0.08 0.41
cis-Tetradecen-1-ol 64.562 0.86 -
2,6,10,15,19,23-Hexamethyl-tetracosa-2,6,14,18,22-pentaene-10,11-diol 64.290 0.41 0.51
2-Ethyl-2-methyl-tridecanol 65.881 0.05 -
Z-9-Pentadecenol 69.385 0.41 0.51
Subtotal 1.81 1.41
Monoterpene alcohols
cis-p-Mentha-1(7),8-dien-2-ol 20.003 - 0.42
Carveol 22.318 0.03 0.36
o-Mentha-1(7),8-dien-3-ol 58.722 0.05 0.31
Subtotal 0.08 1.09
Sesquiterpene alcohols
Elemol 38.069 0.12 0.28
Farnesol 46.672 0.02 0.27
Viridiflorol 49.746 0.07 2.33
6-Epi-shyobunol 69.632 0.03 0.31
Subtotal 0.24 3.19
Diterpene alcohols
3,5,11,15-Tetramethyl-1-hexadecen-3-ol(isophytol) 61.389 0.02 0.36
(E,E)-3,7,11,15-Tetramethyl-1,6,10,14-hexadecatetraen-3-ol(geranyl linalool) 65.130 0.15 0.44
Phytol 68.885 15.57 24.18
Subtotal 15.74 24.98
Aldehydes
Nonanal 15.342 0.04 0.29
Octadecanal 58.448 - 0.38
Subtotal 0.04 0.67
Ketones
Oxolane-2,5-dione(hexadec-2-enylsuccinic anhydride 20.624 0.04 0.28
6,10,14-Trimethyl-5,9,13-pentadecatrien-2-one 56.161 0.06 3.12
6,10,14-Trimethyl-2-pentadecanone 56.421 5.62 15.59
(E)-6,10-Dimethyl-5,9-undecadien-2-one 58.268 0.05 0.56
9,9-Dimethoxybicyclo[3.3.1]nona-2,4-dione 60.751 0.23 -
Subtotal 6.00 19.55
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Table 1. Continued

Volatile compounds Retenti(?n time i
(min) May Sep.
Esters
3,6-Octadecadiynoic acid, methyl ester 8.524 0.05 -
Pentacosanoic acid, 2-[(trimethylsilyl)oxyl]-methyl ester 53.515 0.16 -
Hexadecanoic acid, methyl ester 60.369 0.06 0.57
Methyl-9-methyltetradecanoate 59.701 0.24 -
Phthalic acid, isobutyl octadecyl ester 61.259 0.59 -
Octadecanoic acid, 2-(2-Hydroxyethoxy)ethyl ester 65.330 0.42 0.61
Phytol acetate 69.432 0.33 0.43
Ethyl-9,12-octadecadienoate 69.485 0.03 0.32
11,14-Eicosadienoic acid, methyl ester 70.119 - 0.34
Citronelly butyrate 70.339 0.06 -
9-Octadecenoic acid, 18-(trimethylsiloxy)-, methyl ester 77.467 - 0.31
Octadecanic acid, 2-methylpeopyl ester 77.568 - 0.29
Z-8-Octadecen-1-ol acetate 83.036 - 0.27
Docosanoic acid nonyl ester 80.171 0.13 -
(2)-9-Hexadecenoic acid, tetradecyl ester 89.738 - 0.29
Subtotal 2.07 343
Acids
Tetradecanoic acid 51.724 4717 -
Decanoic acid 52.302 1.79 -
Undecanoic acid 54.756 0.09 -
Eicosanoic acid 58.667 0.56 -
Hexadecanoic acid 61.722 44.84 -
Octadecanoic acid 64.743 0.93 -
17-Octadecynoic acid 65.525 0.61 -
9,12-Methyl octadecadienoic acid 65.717 0.15 -
Isopropyl palmitate 66.283 0.07 -
9-Octadecynoic acid 66.878 0.11 -
Subtotal 53.92 0.00
Phthalides
Dibuthyl phthalate 61.936 0.08 2.35
Bis(2-ethylhexyl) phthalte 82.354 0.07 -
Subtotal 0.15 2.35
Miscellaneous
(3a,53)-3,14-Dihydroxy-bufa-20,22-dienolide 58.582 - 0.32
3-Acetoxy-7,8-epoxylanostan-11-ol 58.889 - 0.31
4-Methoxy-, 1,1-2H-1,4-benzothiazin-3(4H)-one 60.409 0.06 0.34
7,12a-Dimethyl-1,2,3,4,4a,11,12,12a-octahydrochrysene 60.462 0.17 0.28
11-Oxa-dispiro[4.0.4.1]undecan-1-ol 69.292 1.01 1.21

Octadecamethyl-cyclononasailoxane 69.532 0.03 0.43
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Table 1. Continued

Volatile compounds Retenti(?n time i
(min) May Sep.
1-Acethyl-20a-hydroxy-16-methylene-strychane 77.881 - 0.27
4,8,12,16-Tetramethylheptadecan-4-olide 78.775 0.76 0.28
9-Desoxo-9-x-acetoxy-3,8,12-tri-acetylingol 86.071 0.05 -
3',8,8'-Trimethoxy-3-piperidyl-2,2'-binaphthalene-1,1',4,4'-tetrone 86.688 0.34 -
Trimethylene oxide 91.465 0.52 2.07
1’,1’-Dicarboethoxy-1a,2a-dihydro-17a-hydroxy-3’H-
cycloprop[l,Z]anersta-1,4,6-t§ien—3-one o 97.020 051 095
Subtotal 3.45 6.46
Total 90.28 90.72

2 H2H 33E § @4 2072 #49 HeE 29 SRMEo]
o A5 =M Al SRR Y HREOE A& 27
o] ut¥d uwj 7R o] BYH= stgtER, SEof FERt
LY Afrolls 1557% rE A= YERT 6,10,14-
Trimethyl-2-pentadecanone- hexahydrofarnesyl acetone E+=
phytoneo|2t1L e E2|= SRMHEEA P+, FAIS}, At
24 9 0T AYgEe Ade AR EiuHH
(Oyinloye - 2020). ©] 3= HH, Q&7te, AE o] &
A o]aL S 7t F7]/4dEolH, o] Lo of2] FAA 4
rE R R LA e, S AHfRolM= &
Zt, QBN 4T THE Aor A UTH(Choi HS
2016; Choi HS 2022). H|Z]AEALC R EZ]& tertadecanoic
acide B9, 7Y Y, HE 5o EA5k= AAte 2,
59o] £ L mRE 53 ARolA 4.77% RE
Aoz FAE AU

2. 90| ket ZEg|9 eV|ME
odo] ot LEHOAM FEF FRolMe F 10F

(90.72%)9] &g F7]d&o] SIF AL, phytol 2] FeFo]
24.18%%2 7MY E9tow, 1 T390 =& 6,10,14-trimethyl-2-
pentadecanone(15.59%), tetracosane(8.87%), 2-methyl eicosane
(3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one(3.12%),
dibuthyl phthalate(2.35%), viridiflorol(2.33%) <= °. &2 LEFTY.
Phytol:2 7120l et 37 AH-RollA 40% o142 =
<= TrES B AR 2 (Choi HS 2016), & Aol A 9
of et 2= ARIARE 20% o139 w2 FFeS
Rk o] =2 F, Aol At dFo] ik
HE al(Lee T 1999), =42 H|GAH A AASHE FE

AAste A7l Q= ACRE K 1EQrHPhoenix &
1989). Carvalho 5(2020)2 phytolo] &S 36l GZA]

Ao fohs okefotd S4E MK glow, 59
ol witalololH WHREI} WA 27] ZHS AT
Y &3+ S SeIsHITt Eak phytolo] AT H5e]
Z WhS-2 GkBHAYIE HHOE I8 HAIHS BEY WX

99 &of 2.35% $He-E Ao 2 FolH dibuthyl phthalate
BABH AfolXx gelE AdEo]™(Choi HS 2016), &

59 ¥4 (Okuyama 5 1990)T = T 9l &2 o]
t}. Viridiflorol2 thFet A& Hf &of RE F=4
Z(Acha 5 2019; Akiel 5 2022), N|ZAIES &3 {4bet,
HF 5o ¥ 27 A= EEE BIE QI (Akied 5
2022), £3] HET] 2] 1A A1 Yok (Melaleuca
quinquenervia)® 3SFSHERO] FQ3t AJEo|ti(Ireland &
2002). Yokd= 55 9 mtujobrr|YojlA] Atz AER
T35, 557 A% HE gstol]l E50] e AERE gHA
Q10 ™, chemotype 29] viridiflorolo] 13~66% o+ 0] 9lo]
chomotype 13} F-EE= F83 F7|ZECE dHA Q=
Hl(Ireland 5 2002), 9¥el 428 L] HRollA= o] 4
0] 233% TFE AR FRIEA
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3. Hydrodistillation extraction 2oz £2|gt Z=d
Rl gV 84

5¢o] g3t Lud R £ ARY FAH4ES
hexadecanoic acid, phytol, 6,10,14-trimethyl-2-pentadecanone,
tertadecanoic acid= AX| F-8-9] 70.8%= X}A| 5}t 949
gt Lo ERE 5% FJRY F8AHES phytol,
6,10,14-trimethyl-2-pentadecanone, tetracosane, 2-methyl eicosane,
6,10, 14-trimethyl-5,9,13-pentadecatrien-2-one, dibuthyl phthalate,
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viridiflorolZ X F-5-9] 59.99%E *}X| 5}t 541} 9Yo
TR 2EY|9 RS BE7IEE Fig. 19 AAISH
i, 78 7482 Fig. 200 AAISHAT. 59 8kt &
#9] BR/d2olle Ao 9kdol wqtow, 9ol et
28 FRolMe Hdelrd R, ISR/, AR, dAHER
59 ool 3T &, 5ol et =9 FRAdEol=
tetradecanoic acid, decanoic acid, octadecanoic acid, eicosanoic
acid, hexadecanoic acid, undecanoic acid 5-2] X|H}AF g-5Fo|
E2 W, ool AFT =9 HRAdECl= 6,10,14-
trimethyl-2-pentadecanone, 6,10,14-trimethyl-5,9,13-pentadecatrien-
2-one, phytol, dibutyl phthalate 5-2] 3ol &4 UeFgT. o] €
o % a-pinene, 3-carene, a-terpinene, y-terpinene, [3-phellandrene,
germacrene, carveol, S-elemene, ylangene, copaene, [B-elemene,
cadinene, B-caryophyllene, elemol, farnesol, viridiflorol 5-2] &
LHEH 94 AlAFHEH 59| HEHRF gFgo] 99
TG 2EH Y FRolA B =4 TFE Aoz YEhTh
a-Pinened ZL-HEZHOZ AU 9 S| (HHFS e
=42 2oy HErkE E ST W ARSEY
(Arctander S 1969). 3-Carene> AHOHHIE. &, 29 59
TR ARo E&EHe= ELHZdHo|thArctander S
1969). o-Terpinene F2o|L} AEF FIE v B4R
40 ppm 013} FEONA A} SAG FE PAL L

A= E%E WM, y-terpinene 3{HFS Y= SLE 0]
3/HE 9A] 40 ppm ©J5t FEOlA= A TEF FE
Wh(Arctander S 1969). Germacrene2 E&5t UHFS U=
A A F = 2 #lo] ™ (Arctander S 1969), B-caryophyllene> &
H, 22ulE]E 23t oot AE9] Aol -f-E AlAT
| = © 2 (Arctander S 1969), Altol et Ftayt, FAS
a7} 5o] H1E v} thAmiel 5 2012). Elemol 23t
W May
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Fig. 1. Constitution of functional groups of flavor
components from Gondre essential oil.
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Fig. 2. The major flavor components of Gondre essential oil.
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o] 4] 2&3F HQoAL E 78F(90.28%)2] I 1A
Ho] i}?lﬂoh_ hexadecanoic acid®] §FFo| 44.84%= 713
=%k, 1 22 = phytol(15.57%), 6,10,14-trimethyl-2-pen-
tadecanone(5.62%), tertadecanoic acid(4.77%) <=0 & LEFGTH
9o et ZEFoA FEIT ARolAe T 0%
(90.72%)2] S/ F717dE0] SR UL, phytol®] Fgol
24.18%=% 71 =9tow, 1 th29OF 6,10,14-trimethyl-2-
pentadecanone(15.59%), tetracosane(8.87%), 2-methyl eicosane
(3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one(3.12%),
dibuthyl phthalate(2.35%), viridiflorol(2.33%) <=2 & LEF}TY.
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