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This study investigated the chemical composition of four Korean cultivated Chrysanthemum indicum L.
(Gamguk 1 ho, Gamguk 2 ho, Gamguk 3 ho, and Wonhyang) which are used in the food and fra-
grance industries to identify their volatile flavor compounds. These compounds were analyzed using
headspace GC-MS from plant samples cultivated in the same region of Korea (Sancheong-gun,
Gyeongsangnam-do). A total of 23 compounds were identified, eight of which were common across
the four cultivars. The major flavor components in the three Gamguk plants were identified as 3-carene,
camphene, B-phellandrene, eucalyptol and (+)-camphor. Eleven compounds, including (+)-camphor at
31.40%, were identified in Gamguk 1 ho. Gamguk 2 ho was found to contain 12 flavor compounds,
predominant of which was camphene at 25.60%. Thirteen compounds including (+)-camphor (26.88%)
were identified in Gamguk 3 ho, while 17 were detected in the Wonhyang cultivar, including trans-pi-
peritol (47.33%), sabinene, and y-terpinyl acetate. These results indicate differences in the type and ra-
tio of functional volatile flavor ingredients in Chrysanthemum indicum L. cultivars which is highly val-
uable as material for fragrance product development.
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Table 1. GC-MS parameter for analysis of volatile compounds

Bo] 10% o]37} H ==
L&A £ A7A 4T 242

&7|4=29| Headspace Z&

4 A blenderg o] &3t AN EE vl ¥ 100 Mesh|
Az AA ¢4 2719 #=5 7HF 05 g B gd FHel 20
ml headspace sampler vialol B2 & 430§ Ho2 Uh
St} o] & 7697A headspace sampler (Agilent technologies,
CA, USA)E ©]&3te] 70T headspace ovenol| A 15&3F 7+

st B F Fr1EES 2.

MRS BN 3 SH

TR G748 A2 Kim 5(2015)9] ¥HE S&3)
of Ao AHESHETHI0l &4 2 93} AgilentAte] 5975C &
FE4717F 428 7890A gas chromatography S AH-8-31 53 0.
o, a4 G489 RelE 95 AHEE column® DBAMS

UI (30 m x 250 pm, 0.25 pm film thickness) ZAI# Z#-&
271& Table 13} 2o} 7] #424&
4 7] & NIST (National Institute of Stan-
dards and Technology) 2015 library database& ©] &3} &
A3ttt Library &4 & %3l Retention Index®t Scan spec-
trum®] frAHE7E 85% o173l St Ee tdoE AL
F5E 248§l g e ARxdre 92 w4
< 71FeE MA 345’-"1]*1 Z47ke| ggrEol Yetl= A7}
AA s v &S A }913} Zt AEEE GCMS &4 & 54t

FOR FHsto] WHEAYPNM BF HEd dEnE 46
At
27 9 78
GC-MS Headspace ¥4 & F3 3% 5 ANREZHE

Instrument Operating parameter
Inlet 250°C, splitless mode
Column DB-5MS UI, 30 m x 250 pm, 0.25 pm

Carrier gas

GC
Oven temperature program

He, 1.0 ml/min
40°C for 5 min, then 3C /min to 150 (hold 5 min) then increased

to 220°C at 7C /min (hold 5 min)

MSD transfer line 280°C
Acquisition mode
MS Source temperature

Quadrupole temperature

230C
150C

Sampler
Autosampler Oven temperature 80:@:
Loop temperature 90T

Transfer line temperature 100

Scan (50 to 500 m/z)

7697A Headspace sampler




Journal of Life Science 2018, Vol. 28. No. 12 1525

e P8RS 2AF F ol AEvE I (total ion AEL F 4% 02 Yehgton 7145 vFE A7 (Re-
chromatogram, TIC)Z Fig. 13 Zth. AEWEIH oA tention time, R A&, F5E JE9 v &(%) Table
et 9= 22 AR ol flol Agd 7t 5 28 2

AT AT GCMS £4 & Fall Aol TICoA £l U 5 459 4L 248 53 299 e B
g 9] 3+ NIST library databaseE ©]-&3%] mass spectrum F BFoE Yeton 3¢E% -2 Santolina triene, Tricyclo

data searchings %3 A3kt ol

g 5o 898 3

[2.2.1.0(2,6)]heptane,1,3,3-trimethyl, a-Phellandrene, 3-Carene,

A
x107

Abundance

il

71‘3’

'|
| .

Gamguk 1 ho

x107

&~ o

Abundance

E:;_

4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 Time(min)

1l B

llE
JUL bl

- -G;rh-guk 2ho

4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 53 60 TlmE(mm)

x107
5.

Abundance

I ‘I
| |'|

. T

Gamguk 3 ho

e

x107
5.

Abundance

at

45

il
0t 7\l

21

12

{

]

6 L3

ks

|J

2 6 8 1012 14 16 18 20 22 24 2 28 30 32 34 35 38 40 42 44 45 43 50 52 54 56 5 60 Time(min)

Wonhyang |

L e | — o -

4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 Tlmc(mm)

Fig. 1. Total ion chromatograms of volatile flavor compounds by GC-MS Headspace analysis from Chrysanthemum indicum L. Cultivars.
(A) Gamguk 1 ho, (B) Gamguk 2 ho, (C) Gamguk 3 ho, (D) Wonhyang
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Table 2. Flavor compounds from Chrysanthemum indicum L. cultivars

Rt Peak area (%)
No. Compounds . Formula
(min) Gamguk 1 ho Gamguk 2 ho Gamguk 3 ho Wonhyang
1 1. Santolina triene 11.7 CioHis 0.39+0.05 1.02+0.05 0.9710.12 -
2 Tricyclo[2.2.1.0(2,6)]heptane, 1,3,3- 12.5 CioHie 2.00£0.15 2.39£0.30 0.88+0.09 -
trimethyl
3 a-Phellandrene 12.8 CroHis 0.44+0.08 0.46+0.08 0.82+0.10 0.48+0.05
4  3-Carene 13.2 CoHie 10.26%0.51 4.65+0.21 2.03£0.30 2.60£0.30
5  Camphene 14.1 CioHie 27.14+1.02 25.60+0.91 26.88+0.88 2.60+0.21
6  B-Phellandrene 15.3 CioHie 4.23+0.27 3.58+0.42 10.020.72 1.95£0.12
7 Cyclohexane, 1-methylene-4- 155 CioHis 3.97+0.19 1.5310.13 0.69+0.10 -
(1-methylethenyl)
8  [B-Myrcene 16.3 CoHie - - - 0.92£0.07
9  Bicyclo[3.1.0]hex-2-ene, 2-methyl-5-  17.1 CoHie 1.55+0.11 8.48+0.67 9.310.31 2.98%0.18
(1-methylethyl)
10 a-Terpinolen 17.7 CioHis - - - 0.91+0.05
11 p-Cymene 18.1 CioHu 1.53£0.08 3.95£0.39 8.740.42 2.90£0.09
12 Sabinene 18.4 CroHis - - - 5.17£0.38
13 Eucalyptol 186  CypHiO 13.52+0.32 10.35+0.80 10.06+0.69 2.22+0.17
14 7,7-Dimethyl-3-methylenebicyclo 22.6 C10H160 - - - 1.11+0.07
[4.1.0]heptan-2-ol
15 cis-s-Thujanol 234 CiHisO - - - 1.87+0.15
16  cis-2-Menthenol 243 CiHisO - - - 1.56+0.11
17 (+)-Camphor 247 CiHi0 31.40+1.17 24.02+0.81 25.52+1.01 3.49£0.40
18  Chrysanthenol 254  CyHiO - 0.57+0.10 - -
19  Borneol 258  CyHisO - - 0.85+0.12 -
20 a-Terpineol 269  CyHisO - - - 1.32£0.04
21 trans-Piperitol 277  CyHisO - - - 47.33+0.73
22 L-a-bornyl acetate 311 CppHxO: - - 1.03£0.09 -
23 y-Terpinyl acetate 334 CppHxO» - - - 16.14£0.73
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