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Abstract. This study was conducted to compare the aromatic compounds and the internal quality such as total phe-
nolic contents, DPPH activity, and vitamin C contents in two new forma (red type and dalgom) and gom-chwi (Ligu-
laria fischeri). Total phenolic contents were indicated 137.29mg/100g fresh wt. in gom-chwi, 158.40mg/100g fresh
wt. in red type, and 180.82mg/100g fresh wt. in dalgom, red type and dalgom had higher contents than gom-chwi.
DPPH activities were appeared similar result in gom-chwi (74.45%) and red type (75.59%), and dalgom (86.26%)
had better than others. In vitamin C contents, gom-chwi and red variety had shown very closed results but dalgom
had best result (1.81mg/100g fresh wt.). Essential oil contents of red type (0.164% of fresh wt.) and dalgom (0.290% of
fresh wt.) had higher contents than gom-chwi (0.060%). Analysis of major components of essential oil by GC/MSD,
identified 43 compounds in gom-chwi, 44 compounds in red type, and 31 compounds in dalgom. N-containing com-
pound only detected in dalgom. Comparison of six aromatic compounds for fragrance (a-pinene, f3-pinene, B-phelland-
rene, a-phellandrene, 3-carene, and limonene) was indicated red type had higher contents and dalgom had lower
contents than gom-chwi. Dalgom had higher contents of total phenolic, DPPH activity, vitamin C, and essential oil than
red type and gom-chwi. This result had shown the dalgom had better characters for new cultivar.
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s Eetal 2 Ay FEE tig 7s
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B Aol A8 Alss S wistel] o3t 3] A
o] ¥l Haslslr] flsted, = sk s
2] YN 38.06, E 127.85)14 A T3 (Ligularia
fischeri)®} 237 (red type)?} 21%F D (dalgom)S A}
AR e} FARSE AER]OA iR BF7|7F s, S
2 F7PF gdstar 93 AS sk B8

THE Ase W kol st APAZ 719}
A & ALY EFI(-80°C freezer)oll AT U2, ¥
Aof] ARE-3I3AT.

FHE & Folin-Ciocalteu reagent (Singleton 3}
Rossi, 1965)2 o831 725nmeolld] E3=E 243819,
gallic acidE& BTEAZ dlo] dulgkez Yepislt &
2B318HS Kang ¥} Saltveit(2002)2] ¥WHOZ DPPH &
AL AT vElW] e 248 2% ZORBAX
Eclipse XDB-C18(4.6cm x 250mm, Sum, Agilent, USA),
ZAZ71= Tunable Absorbance detector(Waters486, Waters,

o
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,
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AN RS
USA)E F2H3F HPLCE SA3IItHKim 5, 2011).

g PRl B4 FF 588 Fol7] sk
AEFF7IERHA SHiF=e]l Z¥E  Nikerson
Likens (1966)°] #PHO= A 100ge 4L & SHT=
7rgste] 2ARFERE FESIo™, FE8vi=  diethyl
ether(J.T.Baker, Mexico, 99.9%)5 ARS3ILE F<= %
sodium nitrate anhydrousE ©]8-3}] 12 AIZE o W
Byt ZHgehes S AI78 B, rotary evaporator
(Eyela, Japan)= 7%+ E53l] Bdws LAkt

A A3 42 GC/MSD(gas chromatography/mass
selective detector)S ©]-83}] Agilent GC 7890A%} &
AF2] 5975 MSD (mass selective detector)S ©]-8-3}
A, AF BAsIH o] W GC FHTY ==
250°C, ZHS HP-5ms(30 x 0.25mm, 0.25um)S AH&3}
FaL, QELTE 80°CAIA AlRFEle] 250°C7HA] 1]
508 S23PAUAL 180°CA 58 2E|ar 250°CellA
587 AAEIIT) o184 7sE 23 % Helium 7k
2 ImL/min ©2 ZHsIch. £499 7] o] AF
BEX43= NIST Mass spectral library version 2.0
(2005)2] mass spectral data®} mass spectral search
programe F3l Hlul 43315t

BE AYe sukEog  ZPsior EAREAML
Microsoft Excel 2007 programs ©|-83l] Hifghoz
UeERNIar, fol4 AL SPSS 21(IBM, U.S)E o8
st 9 eSStk

2]
(dalgom)®] 71 9 WF F4HE Hlash] 9t
Fole ) DPPH 24, RIER] C S 34383
THTable 1). & #l= IFe S5, AF3F, S <&
2 AEo] AujFre =4 Yehgch

DPPH /32 ANIE 74%, AHH 75%, 18l S
86% =0T GHIA 12% AT =L B8 Byt
(Table 1). Suh 5(2014)2 #3 5 A2 & Pt
3} SvERdtia Barsiglon, Ege] dis 2

Table 1. Total phenolic contents, DPPH activities, vitamin C contents, and essential oil contents of cultivated, red varierty, and dalgom of

Ligularia fischeri.
Gom-chwi Red type Dalgom
Total phenolic contents (mg/100g fresh wt.) 137.293b* 158.407ab 180.823a
DPPH activity (%) 74.455b 75.593b 86.268a
Vitamin C contents (mg/100g fresh wt.) 1.169b 1.285b 1.814a
Essential oil contents (% of 100g fresh wt.) 0.060c 0.163b 0.290a

* Duncan’s multiple range test (n=5).
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B vl FARE Uld 248 TR0l & 5 ARl
o, old] Wl @xo] A tE F /ARG BF 5
st A F4 545 YeRIITH

7] RS Af(essential oil)S F=3te] AT HlnL
sHTh A TS ANIEA 0.060%, AFFH A
0.163%, 183l 2Folld 0.290%2] 482 JeRNSITH

Az 98y P19E M

(Table 1). o]2|gh o] e dvbdom Wekd 2
B Bfr T AR, Lee 5(1994)y Wiz
B Fhee] F9lel wet HE EA) SR @AY A
ZollA 0.2-03% Ul®lZ EA) drar siglom, Suhet
Park (1999 vHe] A o] 77|99 = &
Zo) wEt MR dada B sige), B a7 2y
AN AElE HFH] 60% oVl 7k FEAE
Hol A S B9 FE el vhs & Bo=
ettt

GCMSDell &3k B A& 242 AfF S 2o
B3ls] EAste] AniAp) Yeke A 52 AEst
7] 95te] $EJT. Fig. 12 GOMSD 9] ZejvlE
IS VERET ¥ lelA] ApiE HFH g
I EFY Fo BE el ARR Aot IS ¢
T AT 7] F8 I EA] IR Al
AFF7F AR sES Jepiiom, 16tellA 22% )
M= AIZAeIA BT fARE AERS UERIIAL, ©

bundance TIC: 5.03.0Wdata ms
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Ligularia fischeri

Ligularia fischeri
Red type

Ligularia fischeri
Dalgom

Fig. 1. GC/MSD chromatogram of gom-chwi, and type, and dalgom of Ligularia fischeri.
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wE - ulahrc) ofeh e - Ho] - £ - A - vk - B9 - gEn
T A7 25 o9 o2 oS RY)h uEla] AS Table 2. Continued.
QR E o]z«]O] IFYrEIHS B =L EX % of identified constituents
T s S A=A Gom-chwi Red type Dalgom
Table 204 = GC/MSDE 3l A4 ek 228 37  2[3H] Naphthalene 6.650 - -
eSS BA4E T8 W] 2348 Amigy A% 38 1[3H]naphthalenone - 0.164 -
. . . . 39  Tetramethyl hexadecenol - 0.442 -
Table 2. Constituents of volatile compounds in gom-chwi, red .
type and dalgom of Ligularia fischeri by GC/MSD analysis. 40  Trimethyl penta- - 0.078 -
clecanone
o - -
% of identified constituents i Amino-methyl-dimethox- ) ) 23845
Gom-chwi Red type Dalgom yquinoline ’
1 a-pinene 1.333 9.023 1.998 42 1-heptatriacotanol - 0.110 -
2 B-pinene 1.102 7.846 4231 43 Dimethyloctane 0.057 - -
3 B-phellandrene 2.306 2242 2.600 44 Phthaic acid - 0.042 -
4 3-carene 1.951 6.481  0.740 45 Peroxymurolan 0.062 - -
5 a-phyllandrene 1.292 - - 46  1-hexadecanol - 0.193 -
6 Limonene 5.727 6.888  0.299 47 Tetramethyl-2-hexade- 0.079
7 Cyclohexane-methyl - 1.885  0.150 cenol '
8 Terpinolen . 2431 0582 48  1-heptatriacotanol - 0.066 -
9  Terpineol 0921 2523  0.602 49 Cycloisobngifolene 0.257 - -
10 Elemene 2586 2283 2.019 50  2[1H] Naphthalene 7.873 - -
11 Copaene 2,142  2.076  0.103 51 Ethanone 1.894 - -
12 Humulen 5.708 3.100  1.866 52 Hydro ethanone - - 2.838
13 Caryophyllene 8.874  12.119 11.301 53  Hexadecanoic acid 0.656  0.094  0.250
14 Isocaryophyllene 4.284 7.694  16.303 54 1-heptatriacotanol - 0.112 -
15 a-cubebene 8.176 9450  3.871 Diethy-tetrahydro naph-
55 thal - 0.064 -
16 Azulene 5227 3851 12375 alene
17 Cubenol 2456 2898 2.030 56 Phytol 1303 2969 0211
18 Caryophyllene oxide 1.716 1.861 3.489 57 Octadecatrienoic acid 0.793 0.666 0.000
19 Muurolol 2127 2634 2450 sg  cis-3-octyl-oxiranneoc- -, ] ]
. tanoic acid
20  a-cadinol 2.350 2770 2.750 o
. 59  Octadecanoic acid 0.203 - 0.166
21 Ledene oxide - 0.826  0.216 60 Azlonol 0.160
22 Naphthalenone 5.987 - - ol 3 “ 0:1101 b e acid 0'425 i i
23 Calarenepoxide - 0.811 - -methyl-2-butenoic ac ' ) i
24  Aromadendrene oxide - - 1.416 62 Cicilioprop anecarboxyle 0.198 - -
25  Logipinocarveol - - 0.220 63 1-Elcosanol 0.168 ) )
26 Le.mceol ) ) 0.140 64  1-chloro-heptacosane 0.094 - -
27 Dimethyloxybenzopyran - 0.385 65 Heneicosane ) 0.191 i
28  Isopropenyl ?aphthalenol - 0.585 - 66 2H-1-benzopyran 0328 ) i
29 P - - 0.254
20 Aer0>.<y mzro an 0302 67  Methyl-benzopyran - 1.286 -
t - - .
cetie act 68  1-Elcosene 0258 - -
31 3,7-cyclodecadien 10.730 0.338 -
69  Octacosane 0.263 0.250 -
32 1-chloro-7-heptadecene - 0.208 -
Total contents 100 100 100
33 Peroxy murolan - 0.135 - % of total ——
of total constituents o 5
34  Cyclopropa benzofuran - 0.139 - ° essential Oil]l 78.991 83.754  83.347
35 Peroxy-murolandiene ) 0.099 B Total number of compounds 43 44 31
36  Longipinocarvone 1.293 - -

“ not founded by GC/MSD analysis.
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Ashs HIE-E AZEo] 78.991%, HFF7; 83.754%,
T1Ejan Eimo] 83.347%= WERARIGE APRE =32 5%
ele] shke JiAle F2 EZL limonene, humulen,
caryophyllene, isocaryophyllene, a-cubebene, naphthalenone,
3,7-cyclodecadien, 2[3]naphthalenone, 12|37 1[3]naphtha-
lenone & & UEPRATH HFFHT a-pinene, B-pinene, 3-
carene, limonene, caryophyllene, isocaryophyllene, a-
cubebene, “12]3L, 2[3]naphthalenone &2 UEPTE &
2 b-pinene, caryophyllene, isocaryophyllene, azulene, ~—12]

=
_

31 amino-methyl-dimethoxyquinoline ©] 5% o}d2] &
242 YePdT AlEe] caryophyllene 3} isocaryophy-
llene o] 13%T<C2 7P =5 T3S Yeploy
Han 5(2010) & Yeon 5(2012)2 limonene ©] 7F& &
S ks weltkar ST B A9 limonene S
AWNEE 5.727% 2Elal AFHE 6.888%F HERO]
T2 S Ueloy 7HY 2 52 oW}l o
AL A FEFEAAS} AR =28 e 8

n
)

719 =7k A e me Ao JFES HH Ao
2 AU GFe 0.299%= Ve F8 wEk
ARl A Aol IS Jelith dE3 9

caryophyllene ¥} isocaryophyllene ©] 19% T<Fo=
=2 TS YERIITE. Caryophyllene 2 2%
froll 2do] w9 duQl EAR AEA Y] Aol
Akl Ao H3F 7} black pepper 5 T8 40|
a1 3 AN =2 o[- 8HH(Corey &, 1964). Eoll
%= amino-methyl-dimthoxyquinoline ©] 23.845%
7 =5 S JUeed N 3 sikEe e
7EAel e e edsket. ol#dk 542 Yeon
(2012)] FH<}F soig] FH 2/3E vluelA 24
Uehtetl IRl N &+ S§Ee] YERA]
gtovt, g FFCdMe veEth wEb N osiet
=9 7= FHE SAo] vl FARE AplE S5t
9G5S TEE & e ARt HEiE adEnh @5
caryophyllene Z} isocaryphyllene 3 27% o=

£ TR0l Hlgt] Tl AL ZolE HolW &
s Bt dRbdos AEAY Fa ek £4
Q1 a-pinene, B-pinene, B-phellandrene, a-phellandrene,
3-carene, 18]l limonene o] 6&2| WY B sleF
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Fig. 2. Major six volatile compounds of gom-chwi, red type, and
dalgom of Ligularia fischeri. by GC/MSD analysis.

< Hlwshd AQuEe] 714 249 FHE 10.828% ©]
I, AFFE 27.203%, B 8.224%= YERNO] (Fig.
2), @A o= ApiFel wisted 7 AdE A
7V 7V = S eI, BHE 7 okt
A ge] o] 7P WA velst) AEHe B
o] 2 A IS 7IAE a, B-pinene FFo] 7P
=2 9.023% 9F 7.846%5 YERALE @92 UE 5%
o vl B-pinene THFo] EJOLH4.231%) MAFo=
wke HES UEhith oldd e AEAHY By 5
AR Foay) piEo] e FHE 7HIval dds] o]
Hoh FF 579 FHE 7104 sk LHIRRIAl H
2ol AR 7IRHE 7HAAL, e A FFHE &
713AF s 7t & wjEe] A uiRlelA #3
24 F IA §E & doa Al "ok

& #2485 ERIg A7 FulEdsd, DPPH &4, Hl
BNl 31RF SollA AHEFet 2@ BT Auigel vl
3 Ave Jeile] AlRe 45 FER Thes
HAr) 7] el 24 9 S olgste AmE
=HQ AFFHS} G A F4 Hrte] A3 FEH
o= 39 HAEE A4S GC/MSD #41S 53
o] 13 = A}, w3k B Age] Ax} HFgH ot
Zo| AlF FHel Hlsty] HHo mE AME &
As AY opekst Anrke] Hdell FIEA o)&
T AFS VeI

o ol

P | o
= S

NZ2E 71 &5 =224 54 A5S S$49S A
7IZAEE Q7] S8k, T H#HEIEHSY et V1€
AP FH v ] B8 FolsE, DPPH €&
g, HIE ¢ 3 #2981tk AAlF 100g & 9
E3FERS AIE(137.29mg) HUh 23 (158.40mge)ot
(180.82mg)oll Al T3] =Yt DPPH E/32 AH|
Z(74.45%) 2=3(75.59%)H 0 B5(86.26%)°14 Tk
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A E=UTE BHIER C e AplE AES BRo g
F(1.81mgellA ok =0Tt 7] Sl B TR
Aol vlste] HHF3H(0.164%), E=(0.290%)0014 F-<]
SHAl =34TE GOMSD #49] 23 8 &48 ApiE
=5 43F, AHF 44E, G 31%0] THENCH, N ¢
fr S¥E2 @AYt AEHY FHE eRlE 5
8 659 3] A% (apinene, B-pinene, B-phellandrene,
a-phellandrene, 3-carene, limonene) &7 AfujlEol]
st AFA7E =9oH, g2 Auirez ugit)
3] @S FHEEE, DPPH &4, vlEl C 3,
g SolA Al 9 AFHES FoletA w2
o2 yeh, 953 548 7R Ao=E AT

W,oo,

7} FA0] =2, A, @71, BlER C, GC/MSD,

A A

2 A7 20139 Addigta skedggulE A
3o @AIHE-120131370). 201543 201543 ‘5232
A AqA=tE AP EAA@AIME: C1011977-
01-01y¢] Ao ojate] o] Fozl APt
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