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Change of Fragrant Components by Flowering Stages
in Lifium Oriental Hybrid ‘Casa Blanca’

A Ran Rho* and Chun Ho Pak

Dept. of Horticultural Science, Korea Univ., Seoul 136-701, Korea
*corresponding author

ABSTRACT This experiment was conducted to find out suitable extraction time of available fragrant component in
Lilium Oriental Hybrida ‘Casa Blanca based on qualitative and quantitative variation of its fragrant component in its
flowering stages. The content of essentia oil in its flowering stages increased with the progress of flowering stages
except flower bud stage and it had the most oil content in its stage after full bloom. The analysis of the essentia oil
in Lilium Orienta Hybrida ‘Casa Blanca in its flowering stages shows that its main congtituents were farnesol
(18.96%), benzyl sdlicylate (13.81%), butyl-hydroxy toluene (12.87%), geranyl linalool isomer (7.46%), isoeugenol
(7.17%) in its each stage. Benzenoids had much content at half bloom stage and full bloom stage while fatty acid
derivatives had much content at initia flowering stage and after flowering stage. Most benzenoids such as
butyl-hydroxy toluene and isoeugenol, which are some of main constituents of Lilium Oriental Hybrida ‘Casa Blanca
had strong antioxidant effect. So they were expected to be used as antioxidant agents for food, feed, vegetable oil. The
content of monoterpene compounds like geranyl linalool isomer increased at its later stage. Sesquiterpene such as
farnesol, which is main component of lily existed only at full bloom stage. Therefore farnesol and geranyl linaool
isomer of Lilium Oriental Hybrida ‘Casa Blanca are expected to be used for important spices with good fragrance.
The suitable extraction time for the usable main constituents of Lilium Oriental Hybrida ‘Casa Blanca' is as follows;
farnesol and benzyl sdlicylate: at full bloom stage, butyl-hydroxy toluene: at half bloom stage, geranyl linalool isomer
and isoeugenol: at stage after full bloom. Finally there was variation in essentia oil components and contents of
Lilium Oriental Hybrida ‘Casa Blanca in its flowering stages and they are expected to be used usefully for flavor
industry, food industry, aromatherapy, when they are extracted at their suitable extraction time.

Additional key words: essential oil, farnesol, simultaneous steam distillation and extraction apparatus
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Fig. 1. State of flower as flowering process.
: Green flower bud (stage 1)

: White flower bud (stage 2)

: Buds beginning to open (stage 3)

: Half open flower (stage 4)

. Full bloom (stage 5)

. After full bloom (stage 6)
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Table 1. GC condition for analysis of fragrant components.

I nstrument Hewlett Packard 589011
Integrator Hewlett Packard 3396A
HP-5 crosslinked silica capillary
Column (25mx0.32mm i.d.x0.17um film)
Oven temp. 50C (for 5min.) —>4C/min—250C (for 15min)

Injector temp. 250C

Detector temp. 280TC

Carrier gas He 1ml/min. (dsplit ratio=50:1)
Sample size 1ul

Table 2. GC/MSD condition for separation of fragrant compo-
nents.

Instrument HP 6890 GC, HP 5973 MSD
Column HP-SMS
(30mx0.25mm i.d.x0.25m film)
Oven temp. 50C (for 5min.) —4T/min—250T (for 5min.)

— 10C/min.—300TC (for 2min.)
Injection temp. 2507C

Interface temp. 280T

Carrier gas He 1ml/min. (split ratio=30:1)
lonization El

Sample size 2ul
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Fig. 2. Content of essential oil as flowering stage. See Fig. 1
for flowering stages.
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Fig. 3. Content of volatile compound as sample with pollen.
See Fig. 1 for sampling stages.
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Gt o] T 7P B S Y= €2 linoleic acid2
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Table 3. Volatile constituents from sample 1 of ‘Casa Blanca'.

Peak RT Pesk area
No. (min.) (%)
Fatty acid derivative (82.13%)

Volatile constituents

1 327 0.36  4-methylheptane
2 356 0.72 2, 2, 5-trimethylhexane
6 483 1.10 2-methyl-2-pentenal
7 511 0.66 2, 4-dimethyl-1-heptene
47 415 157 pamitic acid
53 4540 15.06 linoleic acid
54 4549 7.87 oleic acid
55 45.96 137 stearic acid
63 48.85 0.83 n-tricosane
65 50.89 0.90 n-octadecane

66 5212 9.68
69 5285 1116

9-butyl-docosane
n-pentacosane

72 5473 2324 n-eicosane
75 59.14 1.94 n-octacosane
76 61.62 5.66 n-nonacosane

Benzenoid (12.37%)

coumran

1, 3-bis(1, 1-dimethylethyl)-benzene
butyl-hydroxy toluene

1, 1-dicyano-2-methyl-4-(p-cyanophenyl)propene
(bromocyclopropylidenemethyl)-benzene

22 19.69 0.53
25 2097 0.86
34 2939 8.05
70 53.77 215
71 5391 0.78

Terpenoid; monoterpene (1.50%)

26 21.00 1.50 geraniol
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Table 4. Volatile constituents from sample 2 of ‘Casa Blanca'.

Table 5. Volatile constituent from sample 3 of ‘Casa Blanca'.

Peak RT Peak area

No. (min) (%) Volatile constituents

Peak RT Peak area

No. (min) %) Volatile constituents

Fetty acid derivatives (85.48%)
1 3.27 0.29  4-methylheptane

47 4135 150 pdmitic acid
52 4455 0.47 n-heneicosane
53 4540 17.03 linoleic acid
54 4549 598 oleic acid

63 48.85 331 n-tricosane

65 50.89 0.98 n-octadecane
66 52.12 8.28  9-butyl-docosane
69 5285 1547 n-pentacosane
72 54.73 162 n-eicosane

73 5591 0.46 n-tetracosane
74 56.73 2444 n-heptacosane
75 59.14 0.75 n-octacosane
76 61.62 4,88 n-nonacosane
51 44.36 0.47  procymidone

Benzenoid (10.296%)
coumran
4-vinyl-2-methoxy-phenol
BHT-quinone-methide
butyl-hydroxy toluene
1, 1-dicyano-2-methyl-4-(p-cyanophenyl)propene

22 1969 041
28 23.00 158
33 2838 116
34 2939 6.64
70 53.77  0.50

Fatty acid derivative (35.14%)

47 4135 0.48 palmitic acid
53 45.40 157 linoleic acid
54 45.49 1.06 oleic acid
55 45.96 145 earic acid
63 48.85 2.10 n-tricosane

66 52.12 179
69 5285 11.20

9-butyl-docosane
n-pentacosane

72 5473 1.07 n-eicosane

73 5591 0.74  n-tetracosane
74 56.73 11.33 n-heptacosane
76 61.62 2.35 n-nonacosane

Benzeniod (22.96%)

BHT-quinone-methide

butyl-hydroxy toluene

cis-3-hexenyl benzoate

benzenepropanol, 2, 4, 6-trimethyl-2-2-(2'
-3-dimethyl phenyl)-3-pentanone
benzenepropanol, 2, 4, 6-trimethyl-2-2-(3'-
4'-dimethylphenyl)-3-pentanone

33 28.38 4.09
34 29.39 3.04
50 44.20 2.00
78 63.39 8.17

79 6431 5.66

Terpenoid (1.12%)

56 46.60 1.12 geranyl linaool isomer

(Table 5, Fig. 3). Benzenoidf+ 22.96%= benzenepropanol,
2, 4, 6-trimethyl-2-2-(2'-3 -dimethylphenyl)-3-pentanone, BHT-
guinone-methide, butyl-hydroxy toluene®] F4J&o|3th £59Q
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Table 6. Volatile constituent from sample 4 of ‘Casa Blanca'.

Peak RT Peak area

No. (min) (%) Volatile constituents

Fatty acid derivative (54.19%)
47 4135 2.35 palmitic acid
49 4393 0.69 10-heneicosene (c, t)
52 4455 2.42  n-heneicosane

53 45.40 3.80 linoleic acid
54 45.49 6.14 oleic acid

55 45.96 314 dearic acid
57 46.74 0.62 n-docosane
61 4831 1.74  1-nonadecene
62 48.66 246 cis-9-tricosene
63 48.85 6.11 n-tricosane
65 50.89 0.66 n-octadecane

66 52.12 7.49
67 5234 119

9-butyl-docosane
3-eicosane, (E)-(CAS)

69 52.85 6.16 n-pentacosane
74 56.73 7.81 n-heptacosane
76 61.62 141 n-nonacosane

Benzenoid (26.16%)
4-vinyl-2-methoxy-phenol
BHT-quinone-methide

butyl-hydroxy toluene

cis-3-hexenyl benzoate

1, 1-dicyano-2-methyl-4-(p-cyanophenyl)propene

28 23.00 181
33 28.38 6.75
34 2939 1287
50 44.20 0.98
70 53.77 3.74

Terpenoid;monoterpene (1.85%)

56 46.60 1.85 geranyl linalool isomer
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ate(13.81%), isoeugenol(6.93%) S°|=Hl benzyl salicylate=
B AJ71Q1 o] @AIoA] famesol THRoE A gl Wkt
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#Zrd=HCananga odorata)®] AfAlEc]71%= dltHBudavari 5,
1989). Terpenoidie 22.45% =4 FA9E-2 sesquiterpenef <l
farnesol, trans-farnesol@ monoterpenes <! linalool L o]tk
(Table 7). ©] @Al ME farnesol©] 18.96% % 713 Be daks
UERE 202 Ho} ‘Casa Blanca %23F7]9] FA4%olzta Aztd
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AL YelM AT FHE 7ML SFLe(Syringa vulgaris) 9]
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Table 7. Volatile constituent from sample 5 of ‘Casa Blanca'.

FAFoZ 7EH vl 9lor(Omata 5, 1990) ol I+t 4
H7E Qo] FE o] B ofUe} okE, AFY HATHIRA ol&
F Jde Ao 7dth ¥ farnesol vielel 2o widw
(Liliaceae) 21&¢ HY 24eFIME FHHol ok ok
(Park, 1999). 3HA o] @Adl| M= oA BAl9k= 2 terpenoid
o] S7Hled ole od wde 2 EAlskA 99
sesquiterpeneAlol X ©5 71EH farnesol©] S715)7] WlEolgk
Az, 7i8} 37]ol| sesquiterpene?] gko] F71SH= Lember-
kovics 5(1996)%} Grill#} Randhawa(1996)¢] ®.1¢} Z9tthFig.
3). Suh(1998)9l] 2]3}™ sesquiterpeneS monoterpene .t} F-A}2F
o] yom & T3 Zo| opel A S APl §lo] Aks A E
Zo] gHrEo] glom, o]5] AL 2E9] F wol 712k
ShtE AEoA AAREE 24 thakEolth o]d 407 wFol
& o, farnesol = 3H4H3E Bt} i a st s Z0E ZdEth
o] dAAME 7ol AT 4 e A3 TS wWikshed o] Al
7)ol kR E 39 ARE0] ‘Casa Blanca & &7]9] F8 4ol
2t Az

Wl & 571 Al Al (6T A) A fatty acid derivativeF

e ol

of

Peak RT Peak area

No. (min) (%) Volatile constituents

Peak RT Pesk area

No. (min) (%) Volatile constituents

Fatty acid deriatives (34.32%)
5 480 0.10 2 methyl 2 pentenal
10 839 0.08 propionaldol
27 21.89 0.05 2, 6, 11-trimethyl-dodecane
35 3496 0.05 n-heneicosane
39 3742 0.22 cis-13-octadecenal
40 37.74 0.09 cycloteradecane
7, 9-di-tert-butyl-1-oxaspiro[4.5]deca-6, 9-
diene-2, 8-dione
(+-)-15-hexadecanolide

45 40.34 0.07
46 41.10 0.23

47 41.35 5.03 pamitic acid
49 4393 0.85 10-heneicosene (c, t)
51 44.36 0.19 procymidone
52 4455 0.49 n-heneicosane
53 45.40 0.10 linoleic acid
54 45,50 171 oleic id

55 45.96 094 stearic acid
61 4831 0.19 1-nonadecene
62 48.66 0.32 cis-9-tricosene
64 4897 6.44 n-tricosane
65 50.90 1.18 n-octadecane

66 52.12 0.17
67 5234 0.72

9-butyl-docosane
3-eicosane, (E)-(CAS)

68 52.71 020 stearyl acetate
69 5285 11.01 n-pentacosane
72 5473 111 n-eicosane

73 5591 0.24  n-tetracosane
74 56.73 0.28  n-heptacosane
75 59.14 0.24  n-octacosane
76 61.62 121 n-nonacosane

77 6257 0.83 glyceryl trioctanoate

Benzenoid (29.89%)

benzyl acohol

p-cresol

methyl benzoate

cinnamy! a cohol

cresol

coumaran

1, 3-bis(1, 1-dimethylethyl)-benzene
4-vinyl-2-methoxy-phenol

11 12.56 0.76
12 1430 0.07
14 15.00 0.14
18 17.14 0.05
21 1874 0.25
23 1971 0.15
25 2097 011
28 23.00 0.90

29 2393 0.26 chavicol

30 2448 0.18 eugenol

32 2757 6.93 isoeugenol

33 2838 0.29 BHT-quinone-methide
34 29.39 159 butyl-hydroxy toluene
38 36.48 2.77 benzyl benzoate

43 39.27 1381 benzyl sdicylate

50 44.20 1.15 cis-3-bexenyl benzoate

70 53.77 0.51 1, 1-dicyano-2-methyl-4-(p-cyanophenyl)propene

Terpenoid (22.45%)
Monoterpene (2.334%)
linalool L
epoxylinalool
cis-linaool oxide
linalyl propanoate
trans-geraniol
geraniol
geranyl acetate
geranyl butyrate
Sesquiterpene (20.115%)
trans-farnesol
farnesol

15 1523 154
19 18.07 0.06
13 1478 0.05
20 18.65 0.13
24 20.05 0.05
26 21.00 0.25
41 38.35 0.05
48 41.49 0.27

36 3531 1.16
59 46.80 18.96
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Table 8. Volatile constituent from sample 6 of ‘Casa Blanca'.

Peak RT Peak area

No. (min) (%) Volatile constituent

Peak RT Peak area

No. (min) %) Volatile constituent

Fatty acid derivative (70.93%)

2 356 0.22 2, 2, 5-trimethylhexane
3 393 026 caproaldehyde

5 480 1.00 2 methyl 2 pentena

7 511 030 2, 4-dimethyl-1-heptene
8 558 0.34  cis-3-hexenol

17 1543 053 n-nonana

39 3742 050
40 3774 034
42 3905 056
46 4110 056

cis-13-octadecenal
cycloteradecane
cis-11-hexadecen-1-ol
(+-)-15-hexadecanolide

47 41.35 289 pamitic acid
49 4393 0.85 10-heneicosene(c, t)
52 4455 3.70 n-heneicosane
53 4540 2.72 linoleic acid
54 45.49 6.80 oleic acid

55 45.96 114 earic acid
58 46.75 148 n-docosane
60 48.08 0.74  n-eicosane

61 4831 1.82  1-nonadecene
62 48.66 229 cis-9-tricosene
63 48.85 9.63 n-tricosane

65 50.89 1.15 n-octadecane

= 70.93% 2 FA4E-2 oleic acid, palmitic acid, linoleic acido]|$]
a1 benzenoidf+= 19.63% = isoeugenol, butyl-hydroxy toluene,
benzyl alcohol©] FAE-S ©]F%t}. Benzenoid % isoeugenol
F2 7.1T% =2 7P Bok=t ole B sdA Sl yelhues
isoeugenol 9] 3H = 714 B Aoldt) Isoeugenol-S WAz
£ 71 HeA SRHER eugenol 2] o] AA 2 3K Syringa reti-
culata), Y& = (Cananga odorata) Sl 3Hr=o] 210 vanillin
A zo| 2ol Ak Al R o] &V St XFAY TS
gtk gtiBudavari 5, 1989). It isoeugenol-> Y9l £ W
TR Fdste] 2atolAgt s YA s F71% sFH(Brunke 5,
1993), ©]¢} o]4AA¢]l Eugenol o] 3H4k5} &= Frag 5(1989)
of 93 813]7 u} 2tk Terpenoid 7 8.267% & monoterpene
2l geranyl linalool isomer7} FA04-& o FAaL o] TAA e
o] 74 BttTable 8). o] @AleIM= X719l wiF ZAstd
monoterpene®] &4 718kt ¥ & 1 ko] Frlske AE
< B=H|(Fig. 3) =L 5 geranyl linalool isomer?] gako] 71
BTk & o] B stoprt FAH7] A1 wjiE 50% %ol
SIS W 7P B FES Hol= monoterpene©] 713} 7]
o Bl F243] 7+Aadhe th4l sesquiterpenes] ko] F71e
Tha B 13k Lemberkovice 5(1996)¢) A= ThE S B
=, ole A Y Ao]g Q) DeEtAle Aol AZEnh
Q@] dg e ‘Casa Blanca' o] 7NsldA AHAE-S GLCS
GCIMSZ A 24 3 A3} Werker 5(1985, 1993)2] 2ol A
o} 7ol g} el wet e 247 Tkl geps ¢
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66 52.12 9.77
67 5234 147

9-butyl-docosane
3-eicosane, (E)-(CAS)

68 5271 030 stearyl acetate

69 5285 867 n-pentacosane

72 5473 0.73 n-eicosane

77 6257 040 glyceryl trioctanoate
74 56.73 835 n-heptacosane

76 61.62 1.11  n-nonacosane

77 6257 040 glyceryl trioctanoate

Benzenoid (19.63%)

benzyl acohol

1, 3-bis(1, 1-dimethylethyl)-benzene
4-vinyl-2-methoxy-phenol

isoeugenol

11 1256  3.93
25 2097 050
28 2300 150
31 2742 717

33 2838 050 BHT-quinone-methide

34 2939 501 butyl-hydroxy toluene

50 4420 048 cis-3-hexenyl benzoate

70 5377 055 1, 1-Dicyano-2-methyl-4-(p-cyanophenyl)propene

Terpenoid; monoterpene (8.267%)
15 1523 0.80 linalool L
56 46.60 7.46 geranyl lindool isomer

& der, T FARS 7ZF Wil weE} farnesol(18.96%),
benzyl salicylate(13.81%), butyl-hydroxy toluene(12.87%), ger-
anyl linalool isomer(7.46%), isoeugenol(7.17%)°]=H| o] A&
E2 &5t ol &2 & sle IRl wekA LEdE U
‘Casa Blanca ¢ A= g5, AF3H7H, ol=2rteeta] 5o o]
B7FsAel s Aoz}t 7tiEt.
= =

£ A%e o2jde v ‘Casa Blanca' ¢ 183 719Es &
offjo] o] JEE] MeANE ARt A4
dopr i 747t o)g Thest 2718 ek
‘Casa Blanca' o] 7is}ctAE Aate 2808 9AE At
= ANsdAZ gl wet S7ksted Wl $ st SAlellA 7
=3 289 ve] ‘Casa Blanca o AfrAES 48l & 23
0|59 FAEL 7+ tHA|o] ul} farnesol(18.96%), benzyl salicy-
late(13.81%), butyl-hydroxy toluene(12.87%), geranyl linalool
isomer(7.46%), isoeugenol(7.17%)°] ATt

ol59] lgt 9AE FAAES Plws] BH, fatty acid deri-
vativef= 718 2719} 78t 3ol 22 "hAH benzenoid 7= i
3} 27, Wl Sl gttt} ede Y] ‘Casa Blanca &
A Z butyl-hydroxy tolune¥} isoeugenol®} 72 benzenoidF
EAE2
=

X

2 U5 e ksl 2t Qlo] A1F9 7MY A
ol& 7158 AC & 7Yjdch Geranyl linalool isomerg} 2



monoterpeneZll E2& 73 $712 4% o] F7HHUL Y
2o A AR T M B S UEiE fanesol 3 22
sesquiterpeneZl] E2-2 W Alelvk JEREAL o= geranyl
linalool isomers} &7 £& &715 714 23 FEE o] & 75
g 7102 7|djE}. o] Qe|le v ‘Casa Blanca o] &
FAEEY stdAd we F247|5 A3 EY fanesol, benzyl
salicylate® A, butyl-hydroxy tolune 1/2 7H3}s S,
geranyl linalool isomer, isoeugenolE 9 & @A %tk

o|2 wFo] Ho} Qz]de 1] ‘Casa Blanca o AE 743}
SAle] wet ARAAET B M) gldleH, ofs i
FEA71E G5 aegeh gL AFH7H, ofZ et 2]
Soll 83t ol &d ZoZ 7Erh
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