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Comparison of biological activities of essential oils from
Foeniculum vulgare Mill, Boswellia carteii Birew and Juniperus
rigida Sieb, by a supercritical fluid extraction system
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ABSTRACT : Essential oils from Fennel fruit(Foeniculum vulgare Mill), Olibanum resin(Boswellia carteii Birew)
and Needl Juniperrus stem(Juniperus rigida Sieb.) were extracted by a supercritical fluid extraction
system(SFE) and biological activity of each essential oils were observed. SFE technique was applied for the
isolation and purification of nonpolar biologically active essential oils from each samples. The quantitative
analysis of essential oils was carried out by gas chromatography—mass spectrometer{GC/MS). About 60% of
the growth of AGS and A549 cells were inhibited by adding 1.0g/¢ of the crude essential oils and below 40%
was observed by the control. Cytotoxicity on human normal lung cell(HEL299) was scored as 15~18% for the
crude essential oils and 12% for control, respectively. It meant that the essential oils were more effective
than the control in anti-mutagenecity tested by CHO V79 cells. The effect of the essential oils on the growth
of nerve cells, PC12 was observed as follows: The viable cell density was about two times higher than

control,
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O34 BHE - WXNE . AYE S - GYA - ROIF - H2E - 0[S

oAl FEZEWE o83 FEHo| =/HE o|F1 il
J384y ol 52 258 AAE AMEEljof o2 A WA
3= g Hol WA g w3 So] ofyjEo g kA<l
FEY olgtn & 4= itk E3 S & ARESH
T ARRH 8o -8R UL 2T 7%—*401 ot
Qlth(McHugh & KruKonis., 1986; Choi et al, 1999;
Choi et al; 1998).

Slob Zre BHE BAT 29 SH o3t 2534
& ol AT W14z Wil g o we 5y
HEe 2% B AE, dorE 2 FEIYO ol
HW, HEFLOIA HFG SE, EFT S0 2
Lg% 4712 AA U 294 A9 BE B

2 z0|ga BAoe HE= gt o]of AHEEE F
A o7t ev A 7P Wol ARgShs A ol4k
sletag A EdA 9 F5Aoly dALEE A 7t
7] W g HE hEE] FgollA AME-staL SITHChoi
et al, 1998; Lucien & Foster,, 2000), 7|&£9] 37| =&
¥ 9] SDE(simultaneous steam distillation & extraction)
e B4 80 ol§ste] FANESL &3 & 55
sto] Beleo g A 2UA FEAH] 3AZTETE 23 A
Zro] A”th= @0l tk(Yook et al 1997).

ojFA ZUA FEH LR AT hAE A2 A
L57} 100ToJBIE H VS olgsto gy & 1
st 228 HAlou Baj glo] HEd 4= qlom ¢
Alol| ot o] Attt Ao} Zh2 V|HE Ui R AMET =
Ao AFolu} SJokE T QA 2 AEHE= AEY
Aol o2 583kt 3t gufjo] 3]=rt vjmA b

1. CO:z cylinder

4. Cooling bath

7. Cosolvent pump
10. Metering valve
13. Gas meter

2. Check valve

5. High pressure pump

8. Preheater
11. Back pressure regulator
P. Pressue gauge
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3. Filter
6. Safety valve
9. Extractor
12. Separator
T. Temperature indicator

Fig. 1. Schematic diagram of supercritical fluid extraction(SFE) apparatus.
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FUAT, FERZOE vesselFo] &¥2 3000~ oM AE=ge SAsI, BT 7 oF Al A
3500psiol®] 2L+ 35~45TE KAt} & 7HY Al 5 A EAE SHT T 4 oMY AE S0
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AREAS 98] GC/MS(8000 top series/
Autospec M363 series)E o]®3lgow, HEA zAL

Table 13} 2t}

Table 1. Operating condition of GC/MS for the
identification of the essential oil compounds
in F. vulgare, B. carteii, and J. rigida

ltems Conditions

Gas Chromatograph 8000 top series

Column HP-5(25 mx0.32 mmX0.17 im)
Injector temp. 250°C
Oven temp. 80°C-20°C/min-200°C(Emin}-250(3min)
Column flow 0.5 ml/imin,He
Injection volume 1.0 ud
Mass spectrometer Autospec M363 series
lon source El, 70eV
Scan range 35-500 m/z
Resolution 2,000

3. UMIZEC| H& Mol L MIE =4 A3
SRB(sulforhodamine B) assay= A% T3S o
gt A9 FAolY A4S SAsks HHeE A
AF A ZQ] A549, AGS, HEL299(10% FBS, RPMI 1640
)] AE 27| HEETE 4~5X10° cellm{ S22 96
well plated] ZF welloll 100u® H7lske] 24A17F E4t
HFETT, 5% COt &, 242+ X8 E HEFE 0.2,
0.4, 0.8, 0.8, 1.0 g/t 2 100u¥ H7}3le] 48417 S¢t
HigFst ik g Fo A5AS AAsTL A7t
10%(wiv) TCA(trichloroacetic acid ) 100W=E 7}3te] 4
ToA 1AZESt B3 & F/HPE 4~53] A5t
TCAE AASIL ALofA plated AZRT FH 2 wellof
1%(Iv) acetic acid®l] =% 0.4%(wiv) SRBEH-S 100ul
A H7lsta A2oA 308 T JMAHRT. AEEA
k2 SRB GAM & 1% acetic acidZ 4~53] ZA= A
2 AZAZ) T 10 mM Tris buffer 100uE H7}18ko
MRS =l & 540nmo)A] microplate readers ©]
£t HHT=E £4319 THRubinstein et al, 1990),
SRB assayg ©|-g8to] A MZof| th3t Z} sample
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selectivity = A= A5 A &4 | A4 A2
gt AlE =4
4, SOIHI0| R AN S AE
ABlo]| AlRFH A|EZFEE= Chineses hamster lung

cell(CHO V79 strain)® ©] A|ZFE= Ford?}t Yerganian

ol 23] o] hamster?] ngol|4 Ee|=HolA 21749 &
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WA S 7H= karyotype(chinese hamster, 2n=22)°]t}, HY
SFHj A= Minimum Essential Medium(MEM)¥} x| o]l 2-&
AlA 10% fetal bovine serum, 0.25% trypsine, 37.5T,
5% CO:= incubatorollA] Wittt Aol ARgst7] A
o 6-TG resistant A|3EE Asl7] ] HA| QLA
HEsHA MZE 37.5CoA &l ths GHAT medium=e
EgeE A4e BiR]oA] 24A17HE <t v st AFEE
B ANZS AAT o AR ujgRteh ATy uy
UA] AEE A&7 dojd = JeBE 103] o4
Acfufoks kA gi=ThMaria et al., 1995).
P EddolYAdE &85 Y18t 6TG-resistant
cellE 5X 107 cel/mf®] EE2 24 well plate®] HZ35}o]
24A7Y WSk 3 Wi & mAste) £, of2] AlEe iR
9] ANQOE s=HE Foigt thg 3A7F & HjAE o
Azt Foick, 36417 Wi F 5 wg/mlS] 6TGE 27
gl viR 2 2A3te] 48A17F o vt § MIT o
oJslo] Agte] & o] YA SHsIAUT

oo
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5. MAENEO MES

ZF N9 AAES S5 3} pheochromocytoma
(PC12) AANZFE o]&stATh 10% FBSE i3t
RPMI 1640%] 7|2z oA sigFE AHZE 0.25%
trypsin-EDTAZ B¢ flask2HE HolH & 75%x10°
viable cells/well®] =2 24 well plate®] 900uE HE
sHit HE 24417 T ZF A|RE 0.2, 04, 0.6, 0.8,
1.0 g/t & =2 100uE FH7Fste} 36.5C, 5% CO:
incubatoro] Al ] %5 ATtH(Robert et al,, 1988;
Rukenstein & Green, 1983; Shinichiro et al., 1994).
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1. F8 8
4 AAES 294 F2HS B3 AR =55
&< Table 29 YEW AT, 7|1£9 A4 SDE

(S]multaneous steam distillation & extraction)= £33
20 AR 8% A7Iste] vl w3t AIHKim et
al 2000), 7] SDEHHHol via 2914 &9 o

o AR AR FEA I A 4.0%vwEA T

SDE &S &8 289 24%viw)ETH 294 =&
HE $3 2] ¥ =& £82 Ushyglen, w

A =R 4 SDE -’I‘—%‘%ﬁ% T &) 742
32%Wiw)2 YA AF FEH 24%iw)ET EA
L}EH:} Ae A=, ole 1_4 SDE F&49
G &S ANgSte] FRBHE HHAlo]7] Wil AR
AF&EI Sulo) SaEE 8ol ﬂ%%ﬂi 242 4,
Sule AHgSA P 2YA FEPUG B 25 58
& 92 %+ g Aolg ARHN, LpFURe) A9k
EZFoln, vtH Jafo|ut I3 MAFo|ne 228
o7} AH8-E SDE F2Wo| 27 CO-F |43 +24
MO e 582 98 S Yo ArEt
Table 2. The extraction yield of three samples using
SFE and SDE.
Samples Yield(%, viw)
SFE SDE
F. Vulgare 40 24
B. carteii 35 3.1
J. Rigida 24 32
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Table 304 Yeld AT} 7o) 38FE octyl ester I
scaleols EFFF & 10719 AEo] &l on 1
3 £38k2 1-octanol I duvatriendiol® E&3H F 774
o] AHEo] ZolErtt, w=FFUEE cyclopentanol®
longipinenes E3FoF 3 9719 AR} 2719 o] AAAE

Selstant, G 2ot S {3l A dhRo
BEEE A8 NN 29 5 42 G
L2 ATE HolFoRA ﬂwr 3l Z*%*J%OI 2
Aelzt gl 22 Bheletgiet. Wha U] o]
€ o)g Y AfFEEd ?—:1 A= gl 79 1
bl stk Quieel Sl Rk g =7
T SARE o8 HRAYE F2 F JREH A
Frfiol SN0 R0 W AolE UEioR o
2 AdBo] that A £44] 2R AT 740l
oAk AR,

Table 3. Comparison of volatile constituents in F.
vulgare, B. carteii, and J. rigida

Compounds F. vulgare B, carteii J. rigida

n—Octyl acetate
2-Cyclohexen—1-ene
Isobonyl acetate
1-Octanol

Scaleol

1, 5, 9-Cyclotetradecatriene
Cyclohexene

Verticiol

trans Sabinene hydrate
Duvatriendiol

Torreyol

Naphthalene

Longipinene

1H-3a, 7-Methanoazulene
Cyclopentanol

Ferruginol
Norolean—12-ene

+

~+

+ + + 4+ + F A+ + o+
+

+ + 4+ + + + o+

+, — means present and absent
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Fig. 2. Cytotoxicity of the essential oils on the
growth of human normal lung cell line, HEL299.
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Fig. 8. Inhibition ratio of growth of human lung
carcinoma, A549(bar chart) and selectivity(line)
in adding the samples.
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Fig. 4. Inhibition ratio of growth of human stomach
adenocarcinoma, AGS(bar chart) and selectivity
(line) in adding the samples.
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NQO2}F &3} 2 gjslo] Edwo] 4ol Hgt JA&S
AR ATE Table 40 UERAIT BE AR &
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Table. 4. Anti-mutagenic effects on essential oils of
supercritical fluid extraction from each
samples by using CHO V79 cell line treated
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Table 5. Neuronal differentiation activities of PC12
nerve cells in adding the each samples.

with 4-NQO.
Dose@l) 0, 04 06 08 1

Samples

F. vulgare 75° 137 174 245 274

B. carteifl 16 2583 284 424 453

J. rigida 55 132 145 221 253
*(%)
5. NZYHST

7} AAES 2UA FEE) i3 AASA AE
Table 59 YeHSA —E— ANROA FZ JE2HOR
AEE7} Sl % ﬁl%’i‘:} = 7 =2

=

=
HSES Hel A B 29
cells/mlZ T2 A EEHT &=
7] FNE AHE7 A7 73401]/\15 Et
N2t SE ozHoE xgqm ZAMT, 1 % A
£ 42 Jed A2 H 1 FE(1.0 g/t oA g2
2 40X10° cells/ml2 UERTh EaF AAES] odRpA

ﬂ.l

M= BE AlRA F& EAOR AHFEY|7 A

L

Neuronal differentiation activities

Concentrations Viable cell ~ Neurite=  The length
b density  bearing cell  of neurite
(X107 cellsml) (X10% cellsiml) ~ (um)
0.2 15 7 45
04 35 15 120
F. vuigare 0.6 55 28 146.6
08 75 35 188.9
1.0 96 40 2373
0.2 10 6 30
08 25 13 65
B. carteii 086 45 25 1035
0.8 65 33 144.3
1.0 77 35 176.8
02 9 6 27
04 29 12 60
J. rigida 0.6 48 23 115
0.8 69 27 1307
1.0 79 32 188.9

Fig. 5. The morphology of PC12 nerve cells neurite in no adding (A) or adding the essential oils from F. vulgare
(B), B. carteii (C) and J. rigida (D) after 4th days cultivation.



XU F& ZHS 0I85H 3T, R Y LUFURREEH 228 TR 29 dalgd vl
A=t 7MY 22 42 Hel AL FFOoE 237 m Coumarin and Thujone in Medicinal Plants Used in
2 Ush) U2 A2E) Bla AAEY] dRso] =7 Brewing a Korean Traditional Folk Wine, J. the Korean
- . _ . Agricultural Chemistry and Biotechnology 42(3) : 210~
U o] AMHE 7|28t B¢ 2UA AF =& 217
B9 U 4E Ao JEEC] AFAZ tis] 743 Park DS, Ahn BC and Ahn SJ. (1994) The analgesic effect
A8 Hothe AL selsigith o] ko] Alzkg) of aqua — acupuncture with Corydalis Tuber , Olibanum
=94 EAR GEHD G NAA A wzsfeln) | Mastix & My BAMS L0 e o P
W 3 Alao xaAadol e AASE & ug onis VJ. (19 upercritical Fluid
U Hi-_‘r ]?r' 1249 7Fs °= i lo}‘j R Extraction, Principle and Practice”, Butterworths,
oo]A] olo] thgt HFHQ A7t Y F | Aok Tt Stoneham, MA
Azt Choi YH, Kim J and Yoo KP. (1999) Selective extraction of
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*I’ *I’ diethylamine, and methanol. Chromatographia 50 : 673~
679.
C omin N . Choi YH, Kim J. Jeon SH, Yoo KP and Lee HK. (1998)
2 d1= 58 59 Ve MAEHA RS Optimum SFE condition for lignans of Schisandra
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