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Abstract

The volatile compounds of traditional Kyungsando squid sikhe were identified by GC-MS. the
amount of-zingibirene among identified volatile compounds was 19.73 mg/kg. The major
volatile compounds of sikhe was (Z)-Di-2-propenyl disulfide, -curcumene, methyl allyl disulfide,
(E, E)- -famesene, pentanol, z-citral, 3-ethyl-1,2-dithi-5-ene--elemene, S-Elemene, acetic acid,
and-Bphellandrene. The volatile flavour compounds of standard sikhe identified total 162 kinds,
including hydrocarbone group 49 kinds, aldehyde group 15 kinds, alcohol group 33 kinds,
ketone and ester group 11 kinds.

The fraction obtained from sikhe were tested for electron donating ability, angiotensin
converting enzyme inhibitory activity, Xanthine oxidase inhibitory activity. There was no
electron donating abilities(SCs0) of hexane and water fraction. On the other hand, the abilities of
ethylacetate fraction and butanol fraction showed 310.64 g/mL, 1096.49 g/mL, respectively.
Angiotensin converting enzyme inhibitory activities(IC50) of ethylacetate fraction and butanol
fractionwere 1.623mg/mL, 1.303mg/mL, respectively. Xanthine oxidase inhibitory
activities(ICs0) of ethylacetate fraction and butanol fraction were 3.591mg/mL,
2.083mg/mlrespectively.
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B A& $3 n-buthylbenzene 1 LE WEBEZEZAZA AJF 718

fr718n] BEEL Vigreux columne A&t ¢ 2mI7HA] 5&3}
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HEE AE FHFH FAYLEZAN Kovats7t AAIEF MFEE A4 (retention
index or Kovats index, RI)= A L7LE 7]F02 3l HEE A7E E71402
FEAE Zolth fF-E AREE T3/ gstd &a4 770 FE 3070 74X 9 n-alkane
EFEEE 7YUstd 747 1044 ASFE 10mLe n-hexaned] 34&¢len, Cr
~ Cr7{mixture 1), C13 ~ Cz(mixture 1), C23 ~ Czo(mixture 1) ME89 &g
B2 ZAAY ZAY EFY 1 LE Hewlett-Packard 5890 I PlusZ #4131
t}. Columne DB-WAX(J&W, 60m 025mm id, 0254L fim thickness)& A3t
o, detector @ injector®] &EE 300C 9 250CE st} Ao o] &3 & £
AL 40T A4 327 44 & 2C/min, £EE 150C7HA Al 4C/min. £
220C7HA 457t Detectors FIDE AME-38I17, carrier gas: helium$ 1.04L/min
#4202 tch AES ¥ 1LE FUBS split ratio 1:200.2 AR 3ATh

GC chromatogramolA] &¢1¥ n-alkane EFE2 ¢ MFE A7+ (retention time,
RT) & Chromopak 6A integratordl] basic program< 2Alsled A3t

ojgt o1

HeE-Ao AMEE GC/MS ¥47171% Shimadzu GC/MS QP-50008 AHS-3t2.
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712 jonization voltageE 70eVE 3} L, ion source temperature: 230 Z 3FHTh E
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7 #2289 AATAZEL Bos®e WEE W AT 4 AE ImL
o 2x10°M,-diphenyl-e-picryl-hydrazyl(DPPH) 1mLE ¥3 Z¥Hg & 308 Fob w
g o 517nmA A FEEE SR

i 2ol A&7 T3
AR Fods = (1 - . ) X100
FA7MY 3%

Angiotensin converting enzyme({ACE) A& &4 &%

ACE A &% &AL Cushman} Ondett?’9) Whiol wat st &, g
£ 03M NaClZ #83l= 01M potassium phosphate buffer(pH 8.3)el 7]&
(Hippuryl-L-histidyl-L-leucine : HHL) 25mL, ACE 01lmL$} wler2353 4§
0lmLE E§3ty, gj27& WeE 383 43 i THF 01mLE 78k 37C
oA 30%7 ¥HEA]7|T IN-HCl 035mL F7}2 ¥2S EAAZ FH 3mLY

w33 9] hippuric acid A %
A &(%)= (1 - )Y X100
22 hippuric acid XA %
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ethylacetateZ H7}8}H T}, ethylacetate 202 BE Lu]8 Z8A)7] ZAle] 2mL9)
SHFE /bl %9 hippuric acidE TFE 280nmolA ZAE & thg Ao
w2} A& (%)& T3ttt

Xanthine oxidase X]3i|

Xanthine oxidase &/ A3 F482 Strip9} Corte?9] Wilel wa}t FH3s%h &,
HH-&-= 01M potassium phosphate buffer(pH 7.5)9] xanthine 2mME ¢ 712
04mLol xanthine oxidase(02unit/mL) 02mL$%} A8 02mLE 7}8tal thRFoE
ANEY dA FHRFE 02mL H7Estd 37CA 587 WAL 20%
trichloroacetic acid(TCA) 1mLE 718l w12L A7 7 QAR gild e
AAG F kg Fof]) AAE wic acdE TZE 22mmelAd A3, L 2oz
A& (%) T+t

WH-S-9) uric acid A A
A &(%)= (1 - ) X100
WZTE uric acid A

Asel 7143582 Nickerson? Likens'®] AFFe A& $271453X2 ¥4
3t GS/MSI 3l #7183 8E TR AFE Table 13 20) Aae] SAHR F
7R FHATAE PIREE J15ERE AHEY camphene, f-elemened & T3l

, 2-methyl butane, pentanalS Eg3dl= LH3INE=F 155,
propanol, 2-propen-1-ol, d-nerdiol & s ¢ZF 33F, 2-propanone, 2-
nonanones X = ﬂ]EE 9% ethyl acetate @ 3-buthyl isothiocyanate & ¥3t
3 AXHER 115 5 F 16258 & 5

Ao A FAE B3 FoA a-zngibirene ©] 1973 mg/kgl 2 AA s TolA
7 £%2m (E)-Di-2-propenyl disulfide(14.18 mg/kg), @-curcumene (992 mg/kg),
methyl allyl disulfide(607 mg/kg), (E-E)-a-farmesene(517 mg/kg), pentanol(4.91
mg/kg), Z-citral(479 mg/kg), 3-ethyl-12-dithi-5-ene-f-elemene(444 mg/kg), B-

hydrocarbone® 49

I joHil0 o - woon



I AHLSNANI 004

S
N

| & T &2

Elemene (359 mg/kg), acetic acid (310 mg/keg) 2 B-phellandrene (310 mg/kg) <]
g £O08 FAH o 1FH AREol A FLALLE et 4
&9 PR dSe upek Zo] HA7ME FAFA st AL4H A A
a - zingibirene, camphene®} F.37}Fo] 238 E-Di-propenyl-disulfide, methyl allyl
disulfide”} 42%F AEH AT
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Table 1. Identified volatile flavour compounds in traditional kyungsando sikhe
fermentation and storage at 5C

1 | 5147 | 702 | Acetaldehyde C2H4 44 036 | 0631
2 | 5612 | 749 | Dimethyl sulfide C2HeS 62 006 | 0104
3 | 699 818 | 2-Propanone C3sHeO 58 004 | 0062
4 | 6667 | 827 | Ethyl formate C3HeO2 | 74 027 | 0478
5 | 7048 | 346 | 2-Propenal C3H40 56 002 | 0028
6 | 7322 | 859 | 2-Methul-2-heptene CsHie 112 004 | 0062
7 | 8055 | 891 | Ethyl acetate C4HsO2 | 88 092 | 1.608
8 | 8776 | 915 | 2-Methylbutanal CsH100 | 86 004 | 0065
9 | 8910 | 919 | 3-Methylbutanal CsH10O | 86 024 | 0417
10 | 9375 | 931 | Propylene sulfide CsHeS 74 002 | 0031
11 | 9717 | 940 | Ethanol C2HeO 46 0.7 1.227
12 | 10167 | 952 | 2-Ethylfuran CeHsO 9% 017 | 0297
13 | 10290 | 955 | Allylmethyl sulfide C4HsS 83 052 | 0911
14 | 11166 | 975 | Pentanal CsH100 | 86 009 | 0157
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26
27
28
29
30
31
32
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37
38
39
40
41
42
43

1002
1019
1035
1038
1051
1064
1069
1077
1087
1088
1101
1108
1115
1119
1123
1135
1143
1158
1162
1167
1177
1180
1195
1206
1209
1211
1213
1214
1228
1232

Tricyclene
@-Pinene
Methylbenzene
Propanol
2-Methyl-4-Pentanal
Camphene
Dimethyl disulfide
Hexanal
2-Methyl-2-butanal
2-Methyl-1-propanol
2-B-pinene
2-Propen-1-ol
Sabinene
2-Pentanol
4-Pentenal
P-Xylene

Diallyl sulfide
1-Penten-3-ol
B-Myrcene
a-Fenchene
2-Heptanone
Heptanone
a-Limonene
Pentanol
B-Phellandrene
1,8-Cinecl
(E)-Phellandrene
2-Buten-1-ol
2-Pentyl] furan
(Z)-B-Ocimene

C1oHis
CioHis
C7Hs
C3HsO
CsH100
CioHis
C2HeS2
CsH120
CsHsO
C4H100
Ci0His
CsHs
CioHise
CsH120
CsHsO
CsHio
CsH10S
CsH100
CioHis
CioHis
C7H140
C7Hu4O
CioHs
Cs5H120
CioHis
C10H180
CsH100
C4HsO
CoH180
CioHie

136
136
92
60
98
136
M
100

74
136
58
136
88

106
114
86

136
136
114
114
136
88

136
154
98

72

138
136

007
1.16
018
005
0.04
249
082
051
0.06
005
016
0.04
0.04
0.06
002
0.03
0.78
0.05
134
0.03
015
0.05
141
2381
1.78
117
007
005
019
0.08

0124
2.026
0.307
0.081
0.069
4.346
1435
0.882
0101
0.083
0.281
0070
0.061
0.098
0.027
0052
1.364
092

2339
0.054
0.262
0.090
2464
4914
3102
2.046
0124
0.088
0331
0.144
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49
50
ol
52
53

IS
%5
56
57
58
9
60
61
62
63

65
66
67

69
70
71

27202
27400

27673

28329

28672
28986
29.835
30179
30968
31585
32073
32539
33524
34,692
34790
36,518
36.864
37.198
37527
37817
39.050
39.841
40.249
40628
41439
41870
42311
42621

1243
1246

1250

1260

1265
1269
1280
1285
129
1304
1312
1319
1334
1351
1353
1377
1382
1386
1390
1394
1414
1427
1434
1440
1453
1460
1466
1471

r-Terpinene
1,35-Tris(methylene)
cycloheptane
(E)-B-Ocimene
(Z)-1-Propenyl methyl
disulfide

1-Nitropropane
p-Cymene

Methyl allyl disulfide
(E)-1-Propenyl methyl
Isolimonene
2-Methyl-1,6-heptadiene
Butylbenzene
2-Heptanol
6-Methyl-5-hepten-2-one
2-Allyl-1,3-dioxolane
Hexanol

Dimethyl trisulfide
(E)-3-Hexen-1-0l
2-Nonanone

Nonanal

Piperitenone

Perillene

Dipropyl disulfide
a-p-Dimethylstyrene
Acetic acid

3-Butenyl isothiocyanate
Furfural
(Z)-Di-2-propenyl disulfide
6-Methyl-5-hepten-2-ol

Ci10H16
C1oH14

C10H16

C4H8S2

C3H7NO2
CioH14
C4HsS2
C4HsS2
CioHis
CsHi4
Ci0H14
C7Hi60
CsHu4
CsH1002
C10H140
C2HeS3
CsH120
CoH180
CoH180
C1oH140
C10H140
CeH1452
CeHiz2
C2H402
CsH7INS
CsH4O2
CeH10Sz2
CsHi60

136

134

136

120

89

134
120
120
136
110
134
116
126
114
102
126
100
142
142
150
150
150
132
60

113
96

146
128

0.05
002

024

007

0.06
011
3438
0.69
0.09
005
246
033
05

009
013
122
001
013
0.04
003
0.03

046

011
178
017
013
0.64
01

0,083
0028

0424

0120

0110
0185
6.071
1.200
0.162
0.084

0581
0881
0158
0231
2133
0.025
0.219
0.068
0.049
0.058
0.798
0.196
3.109
0297
0.226
1113
0175




74
75
76
77
78
79
80
8l
82

84
85
86
87
88
89
90
91
92
93
94
9%
96
97
98

100

43,600

44,242

44333
44537
447793
45950
46,025
46,208
46545
46,886
47,060
47777
48457
48940
49,257
49,807
50187
50,608
50.725
50993
51.326
51.545
52147
52393
52.871
53.067
53474
53.703
53399

1486

1496

1497
1500
1504
1522
1523
1526
1531
1536
1539
1550
1560
1567
1571
1579
1584
1590
1592
1596
1600
1604
1614
1618
1626
1630
1636
1640
1643

e
(E)-Di-2-propeny] disulfide
3-Ethyl-1,2-dithi-5-ene
-B-elemene

a-Elemene

a-Copaene

2-Acetylfuran

Camphor

2-Nonanol

Diethyl mercaptole acetone
Methyl propyl trisulfide
(E)-2-Nonenal
4-Methylpenty] sothiocyanate
Linalol

(E)-B-Bergamotene
2-Butyl-1,3-dioxolane
(E)-B-Caryophyllene
Dimethyl sulfoxide

Bornyl acetate

B-Elemene
Methyl-2-propenyl trisulfide
2-Undecanone

4-Terpineol

a-Pinene oxide
B-Bisabolene

B-Cyclocitrat

1,2-Ethanediol
1-Hydroxy-2-propanone
a-Humulene

(E)-2-Decenal

Safranal

CeH10S2

C6H10S2

CisH24
CisH24
CsHeO2
C10H1602
CoH200
C7H16S
C4H1003
CoH160
C7Hi3NS
C10H180
C1sH24
C7H1402
CisHo4
C2Hs60S
Ci1zH2002
CisHa4
C4HsSs3
CuH220
C10H180
C10H160
CisH24
CioH160
C2HeO2
C3sHeO2
Ci5Ho4
C10H180
C10H140

146

146
204
204
110
152
144
164
154
140
143
154
204
130
204
78

196
204
152
170
154
152
204
152
62

74

204
154
150

812
255

021
043
004
028
031
018
005
0.08
003
031
016
025
02

018
041
2.06
142
092
035
014
0.06
001
0.28
0.04
038
0.24
015

14.183

4445

0.367
0.752
0.071
0498
0.547
0.307
0148
0.148
0058
1413
0277
0433
0.343
0323
0.715
3595
2489
1598
0.605
0.247
0110
0025
0489
0072
0670
0411
0.254
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101 | 54.132 | 1647 | Junipene CisH24 204 025 | 0445
102 | 54400 | 1652 | (E)-B-Farnesene CisHaa 204 01 0.168
103 | 54618 | 1655 | Furfuryl alcohol CsHeOz | 98 009 | 0161
104 | 54.907 |1660 | Citronellyl acetate Ci12H2202 | 198 062 | 0084
105 } 55.196 | 1665 | 3-Methylbutanoic acid CsH1002 | 102 111 11931
106 | 55583 | 1671 | Crptone CoH140 | 138 | 043 | 0747
107 | 55810 | 1674 | Aromadrene CisH24 204 | 015 | 0254
108 | 56.266 | 1682 | (Z)-Citral CioH160 | 152 274 | 4791
109 | 26592 | 1687 | Acoradiene C1oH24 204 01 0.180
110 | 56904 | 1692 | B-Himachlene CisHz4 204 162 | 2821
111 | 57.223 | 1696 | a-Terpineol CioH180 | 154 133 | 2316
112 | 57588 |1703 | Borneol CioH180 | 154 142 | 2484
113 | 57858 | 1708 | Germacrene D Ci5Ho4 204 011 | 019
114 | 58058 | 1712 | Heptadecane Ci7H3s 240 | 01 0.168
115 | 28.193 | 1714 | 0-Selinene CisH24 204 | 012 | 0201
116 | 58.800 | 1726 | ea-Zingibirene CisHz4 204 113 19732
117 | 59787 {1745 | Valencene CisHz4 204 | 021 | 0366
118 | 59.963 | 1748 | a-Cedrene CioHu4O | 204 057 | 1.002
119 | 60480 | 1758 | (E,E)-a-Farnesene CisHz4 204 29 | 5173
120 | 60.601 |1760 | Geranyl acetate C12H200z | 196 083 | 1455
121 | 60897 |1766 | v-Cadinene CisHz 204 016 | 0276
122 | 61.071 | 1769 | 0-Cadinene CisH2 204 | 034 | 1463
123 | 61425 | 1775 | Methyl salicylate CsHsO3 | 152 107 | 1.866
124 | 62000 | 1786 | a-Curcumene CisHz2 202 | 568 {9926
125 | 62.100 | 1788 | Cumninaldehyde CioH120 | 148 | 008 | 0134
126 | 62415 | 1793 | Diallyl trisulfide CeH10S3 | 178 149 | 0607
127 | 62533 | 1795 | Myrtenol CioHiO | 152 | 012 | 0204
128 | 62533 {1795 | Nerol CioH180 | 154 022 | 0388
129 | 62.701 {1798 | 2-Tridecanone Ci3Hz60 | 198 017 | 0298
130 | 63106 |1808 | 3-Methlbutyl decancate Ci5H3002 | 242 002 | 0028




R

131
132
133
134
135
136
137
138

139

140
141
142

143

144

145
146
147
148
149
150
151
152
153
154
155
156
157

63,292
64,003
64,237
64.363
64,771
65,070
65.347
65.596

65905

66.073
66.073
66,843

67.698

68.056

63.282
63.644
68,892
68.947
69517
69.623
70176
70392
70,562
70.384
71845
72196
72.500

1812
1892
1835
1838
1847
1854
1861
1867

1874

1878
1878
1911

1919

1929

1935
1946
1953
1954
1970
1973
1989
1995
1999
2008
2033
2043
2051

Undecanol

B-Cedren oxide
(E)-2-Decen-1-0l
Calamenene

Hexanoic acid

Geraniol

(E)Geranyl acetone

4 5-dehydro-isolongifolene
3,7-Dimethyl-6-octen-
1-ol acetate
2-Methyt-2-phenlundecane
2-Methyl-2-phenylundecane
Phenethl alcohol
1-Ethoxy-1-(cis-hex-3-
enoxy)-ethane
4.4-Dimethltricyclo-6.3.2.0-
(2,5)-trideca-8-en-1-0l
1-Cyclopenty-1-propanol
B-lonone

2-Ethylhexanocic acid
Heptanoic acid
1-phenyl-1,2-ethanediol
2-Acethlpyrrole
2-Pyrrolidinethione
Butanenitrile

B-lonone epoxide

Methl pentadcanoate
(E)-Nerolidol

Ethyl tetradecanoate
Octanocic acid

C1iH20
C15H240
C10H200
CisH2
C1oH1201
CsH1s0
CisH220
CisH22

C12H202

Ci1sHzo
C10H2003
CsH100

C10H2002

Ci15H240

CsHi50
C13H200
CsHi602
C7H1402
CsH1002
CsH7NO
C4H7NS
C4H7N
Ci13H200
Ci6H320
C15H260
C16H3202
CsH1602

172
220
156
202
116
154
194
202

198

246
188
122

172

220

128
192
144
130
138
109
101
69

208
256
222
256
144

0.03
04

014
012
03

0.26
009
033

061

015
003
0.09

0.75

0.05

021
013
0.03
01

002
007
0.05
003
005
023
0.68
044
047

0.056
0.702
0.239
0.209
0.391
0459
0.160
0.573

1.058

0.263
0058
0153

1315

0.080

0.360
0.230
0.046
0.166
0.036
0126
0,079
0.046
0.093
0.396
1.184
0.773
0821
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158 | 73.364 | 2073 | Elemol CisHi160O | 222 029 | 0513

159 | 74420 | 2100 | Veridiflorol CisH260 | 222 019 | 0326

160 | 74930 | 2122 | Tetradecanocl CuH30 | 214 077 | 1341

161 | 75050 | 2128 | 4-(Methylthio)-butanenitrile | CsHoNS | 115 060 | 1.042

162 | 75300 | 2138 | Levomenol CisH260 | 222 003 | 0045
TOTAL 9704 |165.064
Aol Yelgdgl

st F AASE free radicalE FEFHOZ A7|Wo} 7]l AR A A7) F
of osf g AFHA T, 2H HoFE 2T free radicald] A4S A A
Holzgt E¥A: FrtElAA #EY, AW, 302X, €871 BT ofygt

& TF 2L o7 F3Y Uo] HI YT, o|HF free radical®] £2ATE Lol
B7] 93t A3 HEE FZ2ES & £33t 4L Z BYEY AATAFS
ZX % A3} Table 20014 Hi ulg} ZHo] 200 M DPPH radical& 50% #A17]=H
@ SCx ol At EFAME a3yt dehbA G%oH, ethylacetate F2
31064 g/mL, butanol & 109649 g/mL2.E YeEhlethylacetate oA H free
radical 275 < HYoh §9 297 B33 239 v L1t capsaicin®] AW AH
oA 7t mlo]A2ENAM A A FAAsE AA B TE AFAE "] Fo] Rof 23| dA
e F2E9 S 2 o 59 e 25 capsaicindl YT AR
Aztdc
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Table 2. Electron donating abilities of traditional Kyungsando sauid sikhe extracts

Sample SC50* ( g/mL)
Hexane -

Ethylacetate 31064
Butanol 1096.49
Water -

*SCso notes the concentration which is required to scavenging 50% of 200eM DPPH radicals

Halel Z+ 29 ACE AsjAAE 4YS AAZ Table 3914 BE upe} 2t
A Afazde 4y ERIYEAME A EAFHES HoA ggon
ethylacetate S|+ 1C507} 1.623mg/mL, butanol S| ME 1303me/mLe A3 &3
g Ueidic

HAZ HUHOE B FAV opHE Y& TEY AE WAL G996t o
54 229 AL WiEe #3 A7t A FAAE Hol 97 glon, 53

°of A4 FAEE A A% Ed ANAY ) B2 xHo] EYHL Y&
Aol ¥R TEY % A d#d 298 doaly B 1 FAA
% A%71%5 3 renin-angiotensinA] ¢} A 3te] <3k Q9lo] 71A 8 A )Y, ACE
Xiaﬂxﬂt gy AF Fol Auud Folze Zsgyd JwdRn gxIYH
2 dFEHA 7Se EAlste AeE ¥#A U, waA angiotensin I,
decapeptideZ ¥ 783 P UAF5A angiotensin 11, octapeptideE A A 3= ACEY
22 715 dE d7E ANAY GY2RA YAE d Zate g £ReEY A
Fe w27 AAERE & FFEE] AU /9E & Ao AztE

rf
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Table 3. The inhibitory effects of angiotensin converting enzyme by traditional
Kyungsando squid sikhe extracts

Sample ICs0 (mg/mL)
Hexane -
Ethylacetate 1623
Butanol 1,303
Water -

Xanthine oxidase$} xanthine, hypoxanthine®} Z-& 7] 39| w3 Ukl g
Z g4 wgoz 4#A 9l xanthine/xanthine oxidase cytochrome ¢ BF-S-A o) A
S4H & superoxide anion radicalel] thd 2AEFE of® EAo} s} wheA AA
7t A2 7%, & xanthine oxidase®] @AJo] A== A$ 1 £ 4A oz
SARAEY B 402 YehA B 5ES Yodle 9 £49 24
hypoxanthines} xanthine| 4] xanthine oxidase®] £wjZ Abz}s]o] Q4to] HH @
A4 &AQ xanthine oxidase= Mo} Fe& 33l flatoproteino] th. 2.4ko] Eah
of F7HEH e SR UAdtd P 2 AERF ZH=H EFS fud
Bk ohyz} A HaEe] AAAES dosE Fk o3 AL AAEE
xanthine oxidased| gt SAANTS S A3} Table 4] vephd A 7ol
xanthine oxidase®] A& 50% A sts X IC0E ethylacetate 2-23591mg/ml.,
butano £& 2.083mg/mL=E VEGTH

A Y BIE F2F FEE9 xanthine oxidase A3} 2H&oA w3l 7] wg
& FEE°] 400 ppm FEAAM 531%E Ueld 240 Haje AsleF FAHEHA
vebse




Ao &2

Table 4. The inhibitory effects of xanthine oxidase by traditional Kyungsando
squid sikhe extracts

Sample IC50(mg/mL
Hexane -
Ethylacetate 3592
Butanol 2.083
Water -
QY

i

BRAE AT g A2t GCY GC/MSE ol &3l FrAEe] ¢
dede 4, FAHUL AdA Y EF FolA ezingibireneo] 19.73
mg/kgl 2 AA AEEdAM 714 =%ow (Z)-Di-2-propenyl disulfide, a-
curcumene, methyl allyl disulfide, (E, E)-e-farnesene, pentanol, z-citral, 3-ethyl-1, 2-
dithi-5-ene-B-elemene, B-Elemene, acetic acid ¥ B-phellandrene®] 3% £O0 2

=2

o 0
Ho) oldd JESol N FeArez vegn Hade gRe
hydrocarbone-;ETﬂ- 49Z HF =S} 152, FEE7} BF, AES 2 J2HFE 11E
2 Egsd 3 1032 $AAET, 499 uBe 22EE 49 280 98
Zt BYEY AAFTHTE 4% 23 2006M DPPH radical® 50% $LA71=H
YRF SC50 gol B3}k BEIME B Ve WSEOm, ethylacetate 3
31064 pg/mL, butanol =& 109649 pg/mLo 2 Ueldth dgAS AAEHE Ay

B A3 Atz B BRI EME A 37 9o ethylacetate S A& I1C500)
1623mg/mL, butanol ZFoJAE 1303mg/mLe AMNEFAE el Qo™, xanthine
oxidase®] o3t ICs02 ethylacetate =& 3591mg/mL, butand =& 2083mg/mLE U}
1237451
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