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Investigation of Useful Substances for Plants Distributed in the
Southern Region of Korea . Lipids and Hydrocarbons

Kyu Hawn Hyun, Jun Taek Lim, and Hack Jin Kim
Department of Resource Plant, College of Agriculture, Sunchon National University, Sunchon 540-742, Korea.

ABSTRACT

This research was conducted to determine contents of lipids and hydrocarbons for plants distributed in the
sourthern region of Korea. The lipid extracts from each plants were purified by solvent fractionation,
column chromatography, TLC and analyzed by gas chromatography. As a result, contents netural lipids and
phospholipids were the highest in Aleurites fordii and Camellia japonica among the all plants examined.
Most of the fatty acids in lipids was palmitic acid, oleic acid and linoleic acid. Content of hydrocarbon was
the highest in Fatsia japonica among the all plants examined. Hydrocarbons contained in the plant was

mainly more than 16 number of carbons.
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A ZA & 50g& chloroform : MeOH : water = 2 : |
D lviviel BoiAlR Fx) A (0] F, 1988)2 FE3HA
o F, AR ddte 2009 & E sHeto
homogenizere(NisseiAl, Ace homogenizer AM-11,
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o] FA} 48413t Bt A A& F, chloroformZ Rt
S stz Aatel] oAl A& E ¥ 2e 2
218 5] Eo) sl chloroformZ& thA] B8l 2%
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Z3sle] &l & A A AF ovend AHEste] 2t
sholl A 24A12F A& ¥, 323 FA] 2 2 Sephadex
G-25(bead form, 20~ 80um, sigma Co., US.A)E 4
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& SACC)ell 9jste] F4Ad, A 285 I A
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+2 Aol FYHY WX BRol=A YAE A
Arg o2 A AT g MeOHZ A& 313 110C oven
N4 24412 A2 ko] A BAI AT B A silicic
acidE chloroform 2.2 slurryE THE9] columnol] &3
&}l chloroform©. 2 M A3} AAG A& &
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Chloroform3} MeOHel] &< 4,000rpmol] 4] 3083 94
FHE AT F ATEE Hetn AF 20mIE F
259t} A] & 9} standard sample-& TLC plate(Silica gel
F:, Merck Co., 0.25mm)®l] spotting3lx FAX] A&
n-hexane-diethylether-acetic acid(80:20:1, v/v) £l A
(Smith$} Feinberg, 1965)%, 1A & & CHCL-MeOH-
water(65:25:4, v/v) Sl Al(o] &, 1985)& A}£3l4
AN F, 802 F7] 8 AMEEe] A AZ o}
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B2F fADel A 180c@6RT FA)7AA] 7 10TH
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1}. Hydrocarbons®] GCE-A

Table 1. Contents of crude lipids, netural lipids, glycolipids and phospholipids in the each plants.

Sample Crude lipid Variety of Weight Sample Crude lipid Variety of Weight
(g/100g) lipid (g/100g) (g/100g) lipid (g/100g)
Euphobia | netural- _ | 27114 Ma(:hilusn netural- 2.3406
splendens 5.7700 glyco- 2.8008 thunbergii 5.0786 glyco- 24576
phospho- 0.2578 Yeosu phospho- 0.2804
Taraxacum netural- 2.3008 Fatsia netural- 2.1160
mongolicum 4.0914 glyco- 1.4716 Japonica 5.1072 glyco- 2.6598
Sunchon phospho- 0.3190 Tongyoung phospho- 0.3314
Taraxacum netural- 23516 Oenothera netural- 22.6404
mongolicum 4.0172 glyco- 1.4286 odorata 28.3125 glyco- 5.2009
Kurye phospho- 0.2270 Sunchon phospho- 04712
Taraxacum netural- 2.2092 Oenothera netural- 15.7313
mongolicum 4.5106 | glyco- | 16518 | odorata 23.5640 glyco- 74020
Jinju phospho- 0.6496 Hadong phospho- 0.4307
Taraxacum netural- 1.7160 Oenothera netural- 20.0721
mongolicum 3.3908 glyco- 1.4146 odorata 28.7429 glyco- 8.2405
Namhae phospho- 0.2602 Hacnam phospho- 0.4303
Metaplexis netural- 4.1916 Camellia netural- 59.0506
Japonica 7.5288 glyco- 29312 Jjaponica 71.1250 glyco- 10.6323
Sunchon phospho- 0.4060 Haenam phospho- 1.4421
Metaplexis netural- 3.4900 Camellia netural- 62.1711
Japonica 6.5428 glyco- 2.7450 Japonica 70.5332 glyco- 7.1913
Joseong phospho- 0.3078 Yeosu phospho- 1.1708
Metaplexis netural- 3.5260 Camellia netural- 62.2511
japonica 7.0088 glyco- 3.1388 Japonica 73.7964 glyco- 10.8222
Haenam phospho- 0.3440 Koheung phospho- 0.7231
Machilus netural- 0.9992 Aleurites netural- 66.0223
thunbergii 3.0880 glyco- 1.4106 Sfordii 73.4434 glyco- 6.0807
Haenam phospho- 0.6782 Sunchon phospho- 1.3404
Machilus netural- 2.4464 Aleurites netural- 59.1515
thunbergii 3.8382 _ glyco- | 12688 Sfordii 67.5261 glyco- 7.8021
Waondo phospho- 0.1230 Koheung phospho- 0.5725
Machilus netural- | 1.1168 | Aleurites netural- 52.9224
thunbergii 2.8044 glyco- 1.5568 Sfordii 60.5048 glyco- 6.5813
Tongyoung phospho- 0.1308 Jinju phospho- 1.0011
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Column chromatography %%34 E-o] n-hexane 3 ¥ 9] Wuthicr(1966)8 ¥ o 2 A A 8l silica gel & 3}
FEHE S n-hexancol] 91 &, A gS 384 F chromatographyell oja] A A FHE 2 FYaa, 2
T %. 1991)¢] ‘”‘?J:{ TR a3 22 F HES 4dsEsldq vAE 3% 49 ¥ 19
Hzdow GOREAS AAatdr 5 $ukae gk 2x20 e 4 48U 2o vsds
2447 52:’ 1= FID, Column& Ultra 1(Crosslinked Methy! 21 ko], Wb E7ke] = o 2 bo] | Fulh R =
Silicon Guni, 25m x 0.32mm x 0.32 m film thickness, FAo], wulo] 22 g g o], FH UL 1F
Hewlett Packard Co), 9] &5 280C, 71 &7) 25 300 o] 2elm FEURE £ wo] 713 wekth
C.Oven &It (0T AR F2hel A 270677 . Fuhvk R e feure] A9E Aedtne &
A7kl g sy AeA AT HAEE 2 A9 FgEFe] alolrt FRlEAl & ettt

FAAAe Gge 4 AgEn B, 2de
Ay Y & 27e/100g, TS & [.7~23/100g 9 F 78] & 3.5~
4.2¢/100g, FHh}F-32 2.80~5, l()g/l()()g I =R

. A2 FA 2.1g/100g. @tol & 15.7~22.6g/100g, 2} R 3=

7} A7 =& 9 He 59.1 ~062.3g/100g. F8 U F+ 52.9~66.02/100g 85 5

Blighet Dycer(1959)2] ol of&) 3= 8L, of dllem, FuMui-e} fFEuT-e] el 7MY =

Table 2. Result of TLC on netural lipid fractions from ths each plants

Samile Rf I Rf Rl Rl RS Rf Rf Rf
Sample ') 000 0.047 0.093 (.1 I” 0.2 )l () h“ . 3-17 () (wl‘) () 809
A MG DG S UK ND TG ND UK UK
B MG DG S LK ND TG UK ND UK
C MG DG S UK ND TG UK ND UK
D MG DG 5 UK ND TG UK ND JK
I MG DG S UK ND TG UK ND UK
I MG DG S UK UK TG UK ND UK
G MG DG S UK UK TG ND ND UK
H MG DG S UK UK TG ND ND UK
I MG DG S UK UK TG ND trace UK
J MG DG S UK UK TG ND UK UK
K MG DG S UK UK TG ND UK UK
i MG DG S UK LK TG UK UK UK
M MG DG S LK UK TG trace trace UK
N MG DG S K UK TG ND ND UK
O MG DG S UK UK TG ND ND UK
P MG DG S UK UK TG ND ND UK
Q MG DG trace ND ND TG ND ND trace
R MG DG trace ND ND TG ND ND trace
S MG DG trace ND ND TG ND ND trace
T MG DG S ND ND TG ND ND trace
U MG DG S ND ND TG ND ND trace
\% MG DG S ND ND TG ND ND trace
UK ; unknown, ND ; not detected. TG @ triglyceride, DG diglyceride, MG : monoglyceride, S ; stigmasterol,
A o Luphobia splendens, B Taraxacum mongolicien Sunchon,  C @ Taraxacum mongolicum Kurye,
D Taraxacum mongolicum Jinju, E © Taraxacum mongolicum Nambhac, F : Metaplexis japonica Sunchon,
G @ Metaplexis japonicam Joseong, H . Metaplexts japonica Haenam, | @ Machilus thunbergii Hacnam,
1 Machilus thunbergii Waondo, K : Machilus thunbergii Tongyoung, L . Machilus thunbergii Ycosu,
M Fatsia juponica Tongyoung, N 1 Oenothera odorata Sunchon, O : Oenothera odorata Hadong,
P Oenothera odorata Hacnam, Q : Camellia japonica Hacnam, R : Camellia japonica Yeosu,
S 1 Camellia japonicu Kobeung, T : Aleurites fordii Sunchon, U @ Aleurites fordii Koheung,

V o Alewrites fordii Jinju.
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Al vrebstet.

AA| A o] ghaFe] 79, #7142 0.25¢/100g, D EH
£ 0.22~0.65g/100g, ¥ 3718 & 0.30~0.40g/100g,
FuhG R = 0.12~0.68y/100g, Z =0l U2 &= 0.33g/100g,
gorol 22 0.43~0.47¢/100g, EWUZE 0.72~
1.44g/100g, 3 Y5+ 0.57~1.34g/100g T H 5o
AR en, FHUGR ] gFo] 7Hg w3kt

FAA] FaFe AL, Er1AL 28y/100g, UE
Bl 1.41~1.65g/100g, 23 7bel = 2.74~3.13g/100g,
Fuh} R 1.26~245g/100g, BE0] U F & 2.66/100g,
gto] #£& 52~82g/100g, W & 7.19~10.82g/100g,
FEURE 6.08~7.80g/100g F5rE 0] g om, A
Fuurge| gl M wAdoh

Aol vja) FHAAY FEFe o, AX A
g dgton, Qg e AE SAXAY gF2
‘l‘ra AEA ol vl o}, 1A A FFe v
g}r:} E, 2749, Fev R a8 BEo o
T+ AR FFol XA ¥R A et
‘xit}.

}11
it

r\o

F4A 49 TLC
Standard samples % SACCo| 4] do]RA chloroform
3 ¥ & chloroformel] 0] 31 plateo]] spottingste] n-
hexane-dicthylcther-acetic acid(80:20:1, v/v) &0 A & o]
gote] AAST L 22 WA ATE E 29 2
t}.

TLCA}E] 7} spotE authentic sample2} Rfgk3} ¥ i

ggtolZ, FUUR, S5 R A e HA A
Table 3. Result of TLC on phospholipid fractions from the each plants.

Rf Rf Rf

Sample 0.080 0.240 0313
A UK “PC PS

B trace PC PS

C trace PC PS

D UK PC PS

E UK PC PS

F UK PC PS

G UK PC PS

H UK PC PS

1 trace PC PS

J trace PC PS

K trace PC PS

L trace PC PS

M UK PC PS

N ND ND ND

O ND ND ND

P ND ND ND

Q ND ND ND

R ND ND ND

S ND ND ND

T ND ND ND

U ND ND ND

A% ND ND ND

Rf Rf Rf Rf Rf
0.360 0.453 0.560 0.733 0.840
TP UK trace UK trace
Pl ND trace UK UK
Pl ND trace UK UK
Pl UK trace trace trace
Pl trace trace UK UK
Pl UK trace UK UK
Pl trace trace UK UK
Pl trace trace UK UK
PI ND ND ND ND
PI ND ND ND ND
Pi ND PG,PE ND ND
Pl UK PG,PE UK UK
Pl ND PG,PE ND UK
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND

UK ; unknown, ND ; not detected,

PG ; Phosphatidyl glycerol,

A : Euphobia splendens,

D : Taraxacum mongolicum Jinju,
G : Metaplexis japonicam Joseong,
J : Machilus thunbergii Waondo,
M : Faisia japonica Tongyoung,
P : Oenothera odorata Haenam,

S @ Camellia japonica Koheung,

V : Aleurites fordii Jinju.

—_OZRIM®E

PC ; Phosphatidyl choline,

PE ; Phosphatidyl ethanolamine

. Taraxacum mongolicum Sunchon,
o Taraxacum mongolicum Namhae,
: Metaplexis juponica Hacnam,

: Machilus thunbergii Tongyoung,
. Oenothera odorata Sunchon,

Camellia japonica Haenam,
. Aleurites fordii Sunchon,

PS ; Phosphatidyl serine Pl ; Phosphatidyl inositol,

. Taraxacum mongolicum Kurye,

. Metaplexis japonica Sunchon,
Machilus thunbergii Hacnam,

© Machilus thunbergii Yeosu,

1 Oenothera odorata Hadong,

o Camellia japonica Yeosu,

: Aleurites fordii Kohcung,

cmor—TIN



o] B, Rf 0.0002 monoglyceride®, Rf 0.047-&
diglyceride 2, Rf 0.095< stigmasterol® 18] 1 Rf
0.452% triglyceride2 F% o] Z} 2] &4} o] &= mono-
, di-, triglyceride &} stigmasterolo] &3S & & 9
RNew, FHYFY F4e e HEAdGe 29
stigmas-terolo] wf ¢ &% F{Ho] US4 F 3
Ath. H, RF0.119¢ FTHYF-9 fFFHFoll A 9
AEHA &3k, RF0.201& £V, 9E, YUY
a3 frEuTidA e AEHA &qh R 0.547
NEH G wF7te ¢4, FUUT gFiA e 3
Z5Aon, BEolyFiMe 1 EA7t v E =5
HAou, a9oMe HEHA Gtk RF0.619%
=714, Fuug a3 BEo| Rl A v Ex17t
AFH AL, Rf0.809 ZE 4B ZA7}
AdFHAJ o, FHUTF 4 FEUHFAME EA0L
o FEEHAT. 28y TLCA A spotg ¥ 3t
7] Sigte] ggtole B EA Y 1342 HE, T9Y
T BT E /783 S spottingst 7] o &
gite]l 2, BT a3 fFEUFAA YehA
ek Rf0.119, Rf 0.201, Rf 0.547, Rf 0.619 18] 1
RF0.809% ol & A& BF &g F53
F UAA .

Authentic sample 2 AF-8-3F FAJ 2] A o] 7 $-, 74 A
WAakel FH BT EA AR o] R A&
AFR8tE 3, EX AR 22l 0 B ¥ 39} ¥ 317
Wato g o] Foixl FAAA L AMR-EHA] & %v] o
ol A& AHE a7 de FEaAq ok 218G TLC
¢

e

&
)
r U
ot

2w
L
=
n
S
i

M
AC)
&
Lo
=
£
1o
N
R
W
_(‘)ln‘

Hev, @gtolE, FUYF 121 FEUFY AA

FR7L SRR, BHUYRe FANDL FFY
Puche @l ze A ¥sact

ok Q1A A 9] TLC

Standard samples ¥ SACCo| A o]z MeOH ¥
& MeOHel| =0] 11 plateo]] spottingd}led CHCI3-MeOH-
water(60:25:4, viv) A & o] &3l 7|3 LA
A7l Adte & 33 2.

TLCA} 2] 7} spotE authentic sample®] Rfgt#} vl m
3te] B Rf 0.240-2 phosphatidyl choline £ &, Rf
0.313-2 phosphatidy! serine2, Rf 0.360-2 phosphatidyl
inositol2 18] 31 Rf 0.560 phosphatidyl gylcerol =}
phosphatidy] ethanolaminee] A Ho] Q& AL Z
GHAT 2 spord 2 AW BW Rf0.0802 £7]9,
Ve, WE7tE] 183 BEolyFoant A2y
AL, RF0.240, Rf 0.313 18] I Rf 0.360L ©&ato] %2,
TR, FEUHTE AT AN EA NN A2
ATH R 04532 F2 wrF7 oM AE&EY D,
Rf0.5602 %714, 95, WF7tg oA v Fo)
g FHUF AR ol HEHA
Th RF07332 2714, REY, wEstdMw 42
AL, RF0.8402 2719, WEH, 2tF7te], HEo)
U 223 dF FuhRd gt HEHA. @
ol %, TR 1283 FEUFE ol spotE
252 dsted, 2 99E FARNAAA =33 nt
et ol A} E Bo} standardZ AL§-3F 571A]
AAA L A 24 FAEHo e Aoz 330
gt

% 34 - A A TR CORA

Table 4. Fatty acid composition of netural lipid fractions in the each plants. (ppm)
C10:0 Cl12.0 Cl14:0 Cl16:0 C18:0 C18:1 Ci18:2 C18:3 C20:0 C20:4

A 97 294 410 1,603 175 671 750 266 trace 365

B 94 126 658 2,182 trace 593 410 283 trace trace

C 76 trace 643 2,038 trace 608 1,181 475 trace trace

D 13 77 240 302 trace 140 182 88 trace trace

E 85 136 528 1,103 trace 271 716 116 trace 350

F 322 36 218 21,022 58 27.856 158,356 10,123 718 trace

G 785 1,384 4,348 28,504 2,846 58,082 442440 5,574 15,167 trace

H 704 70 1.327 95,105 890 60,213 482,336 6,024 516 trace

A Euphobia splendens,

E : Fursia japonica Tongyoung, F : Oenothera odorata,

B : Taraxacum mongolicum, C

G
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: Metaplexis japonica,
: Camellia japonica,

D : Machilus thunbergii,
H : Aleurites fordii.



A uHAF standard 8} 7} A] &2] x| 2 ¥ ¥ BF-McOH B glubael A g o) X ukt et Aol dAe

2 frAzsta GCRA S A A3 s 444 < 438 vdadd e fFsuiel 7Hd w2 Fol
§3e T a0 EPRQTH B AZAGA RF pamice gHEo] AT
acid, oleic acid®} linoleic acid®] o] 7}3 = A 1A Ao GCEA & A e AAe & 5o ek
Table 5. Fatty acid composition of phospholipid fractions in the each plants. (ppm)
C10:0 C12:0 C14:0 C16:0 C18:0 C18:1 C18:2 Ci8:3
A 21 44 238 336 116 179 240 152
B 35 47 214 707 trace 180 202 109
C 62 53 454 1,059 226 368 654 213
D trace 28 297 373 77 201 152 52
E 28 31 trace 631 trace 125 429 285
F 191 trace 504 6,309 363 31,751 5,905 2,023
G 770 1,063 2.947 11,888 865 16,422 10,173 2,551
H 579 549 3,484 15,041 1,662 58,534 7,005 3,689
A Euphobia splendens, B : Taraxacum mongolicum, — C : Metaplexis japonica, D Machilus thunbergii,
E : Fatsia juponica Tongvoung, T . Oenothera odorata, G Camellia japonica, H @ Aleurites fordii.

Table 6. Contents of hydrocarbon fraction, organic and nonvolatile fatty acid fraction after column
chromatography of extracts from the each plants.

Sample Fractions Weight(mg/g) Sample Fractions Weightimg/g)
A ~ Hexane 213 I ~ Hexane 7 0.63
Chloroform 9.43 Chloroform 2.49
B Hcmnq 0.61 M - Hexane e 7 5:072
Chloroform 11.97 Chloroform 317
Cieane |00k [ Bewe [ 007
i Chloroform 14.15 Chioroform 198.56
D chaqc 0.69 B A o o Hexane 0.15
Chloroform 13.36 Chloroform 227.50
E o chzmcr 0 0.62 P rlrlrcxunc 0.17
Chloroform 9.63 Chloroform 210.59
P Meane [ Rm | Hexane 0.50
Chloroform 2373 Chloroform 672.63
G ch:a»nc 245 R Hexane 0.36
Chloroform 2493 Chloroform 659.51
. Hexane 2.28 S ~ Hexane - 032
Chloroform 19.55 Chlorolorm 673.73
i | Hexane 02 T S Hexane {085
Chloroform 1.43 Chloroform 525.10
I Hexane 0.52 U Hexane 0.59
Chloroform 2.65 Chloroform 556.34
K 7 ”chanc 0.36 N Hexane 0.54
Chloroform 1.91 Chloroform 481.43
A : Euphobia splendens, B @ Taraxacum mongolicum Sunchon,  C : Taraxacum mongolicum Kurye,
D : Taraxacum mongolicum Jinju, E : Taraxacum mongolicum Namhae, F 1 Metaplexis japonica Sunchon,
G : Metaplexis japonicam Joseong,  H : Metaplexis juponica Hacnam, 1 : Machilus thunbergii Haenam,
I Machilus thunbergii Waondo, K : Machilus thunbergii Tongyoung, L : Machilus thunbergii Ycosu,
M : Fatsia japonica Tongyoung, N : Oenothera odorata Sunchon, O : Oe¢enothera odorata Hadong,
P . Oenothera odorata Hacnam, Q : Camellia japonica Hacnam, R+ Camellia japonica Ycosu.
S . Camellia japonica Koheung, T : Aleurites fordii Sunchon, U : Aleurites fordii Koheung,
V . Aleurites fordii Jinju.

- 330 -



At A A EA A BF palmitic acid, oleic acid}
linoleic acid®] &#Fo] 714 A vehg, 242 Ae) 7
AA A RARSE A S YERL T

5. Hydrocarbons

7} Crude hydrocarbons

TAZF YA 8 & Soxhlet F%7] 2 o] &5} n-hexane
°2 #2851 YAFE F PAS 339 29, 2
7 E & 42.25mg/g, NEH & 23.90~32.23mg/g, BF 3

7h2l & 68.53~86 4Tmg/g, UM} R = 1493~27.57me/e,
F&Eol = 19.70my/g, B9o] 22 264.5~275.5mg/e,

EFMUZE 682.5~693.5mglg, FEUYRE 635.0~
651.0mg/go. & FM -9} FFUFo 600mg/g o)A}
sl A

v}, Silica gel adsorption chromatography.

A7) F & E ol dst silica gel § 3 chromatography
Z 4 AL, hydrocarbons 8 ¥ © & 1A %] &= n-hexane
3] &3}, organic and nonvolatile fatty acid ¥ %}21 o]
A ¥ 5= chloroform 82 & 2te&dle 248 &
& HAvbe F634 )

Hydrocarbons 8 ¥ 2 2 91& 5 &= n-hexane ¥ &
i, #rue AE & 0.61~0.98mg/g,
vhE7he] & 2.28~3.03mg/g, UM E 0.26~0.62me/g,

&—OMD £ 302mg/g, GLO| £ L 0.15~0.2Tmye, B
bR = 0.32~0.50mg/g, SEUE = 0.54~0.85mg/g
@rdol AR e, Broluel a4 $
b

Organic and nonvolatile fatty acid §E-2.2 QA g
< chloroform 8-& BWH, 27181 & 943mg/y, I E
Bl e 9.63~1336mg/g, BHF74e & 19.55~24.93mg/g,
FURERE 143~2.65me/g, BEC R E 3.1 Tmylg, 2
o] £.2 198.56~227.50mg/g, EW U E 659.5] ~
673.73mglg, S-F U2 E 481.43~556.34mg/g 365
of A ew, Gutel o] tako] N wA Yebg
o},

Total 3H&Fol] of 3 n-hexanc® H-o] v] &8 Arg B d,
BEoIGR, £l ASe 48.7%% 18.4% 2

2.13mglg, ®

hydrocarbone] B2 o] A3 RES x5 QY
onl, e AEE 4.8~65%, vrFrstee A
B 89~11.3%, Fuh}Ze] 7= 153~203% A5
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Fig. 1. Gas chromatogram of standard hydrocarbons.
A . Octene, B : Nonene, C : Nonane, D : Decene,
E : Decane, F : Undeccne, G : Undecane, H : Dodecene,

. Dodecane, J : Tridecene, K : Tridecane,

1
L . Tetradecene, M : Tetradecane, N : Pentadecane,
O : Hexadecane, P : Heptadecane, Q : Octadecane,

R . Nonadecane, S : Eicosane, T : Heneicosane.

2 oFZb o hydrocarbon®l] B2 & 3-8-3t3 gl o),

datol e Z9E 0.06~0.13%, THLITe] Ao

0.04~0.07%. 5 3% A= 0.10~0.16% 2

hydrocarbon®] &2 9] &-#-3o] vj-$ @siry.

t}. Hydrocarbons®] GC&4J

Hydrocarbons authentic sample®] GCEA & Al A]
Adte 39 13 2ok dutF o E¥dassa
7t X3t & 38l 44l ¥ & retention tiome(e] &} Re)o]
Y Yk, @457t F73e) el Rio] Z718 9
t}.

Column chromatography -8 2 8] ¥ 2o} 4 hydrocarbon

o2 AF H = n-hexane § 22 GCRA L AA
¢ ARE goFste] By, 271U 9 A%, authentic
sample?} Y X] &}+= peakv= W ENGR] 9k oL}, Rt 56.02
Z #1A135kd, Rt 29.67, Rt 31.57, Rt 34.40, Rt 41.20,
Rt 44.43, Rt 48.69 22 3 Rt 59.23¢| A] peak7} 914

5o}, %i G 167) o)At &gt Avt 24T S

\_%Eﬂ ‘36}]—4 4%, Rt 29.67-& hexadecanc®] &
A &, Rt 34.362 octadecaneH] EA 2, Rt 40.69%=



heneicosane®] B2 & F &5 0], 29 x Rt 42.24,
Rt 49.61, Rt 54.60 18] 312 Rt 56.32| A peak7} 1%
Ho] F2 gAaF 167] o] 39 dslyirt EATS
2% ¢ JA

utZ7la) s)'3e] 7§, authentic sample®} d X] 8}
€ peak¥ WERLZA] gt o), R1 45428 A8,
Rt 48.74 712) 3 Rt 544091 4] peak7} Qg Ho} F2
B2 2070 o) e ety irt EAFES FEE 5
ARt

Fuh}g 2odo] A9 Rt 34442 octadecancH] &
Az 2250, 29 d % Rt 29.599} Rt 45.800] A
peak7} Q1 Ho] F2 g 157 o] Fe] &@dlra
b E2AERE ¢ F AN

FEol U} 99 A9 Rt 29.71-2 hexadecane
B4z 2250, 199 % Rt27.02, Rt 27.73, Rt 38.43,
Rt 40.11, Rt 48.83, Rt 54.71 18] 31 Rt 58.74 0] A
peak7} Q1A Ho] F2 |AF 157] o) diFa
b EATS G F AT

guto]l & 5159 7%, authentic sampled} Y X 3}
£ peak® YENIR] kot Rt 41.548 A5,
Rt 48.07 2] 3 Rt 56.116] A peak7} QAF o} F2
Sa5 217 o) g3l5irt EAHE ¢ F Y
At

Zwr p%0] AL Rt 29.71-& hexadecane®]
B4 Z, Rt 3444 octadecane®] ER &2 F&2HH, 1
9] ol = Rt 38.692} Rt 59.380| A peak”} Q1A o] F
2 gaF 167] o) e el EAFE & 7
AR

FEUTE x| A%, peakd] A7) FYUF
u] 8] vj$ =gkon}, Rt 29.71, Rt 34.44, Rt 38.69 1
2] 32 Rt 59.380) A peak7} QAR H] F2 &4 F 16
7} ol Ate] gt art ZAEE ¢+ UJT

)

FRA el At 48A FAM 2719, VE
o, sk, TR, BEo 4T, el ¥, B
42 ae3 45U4RE daos A4 2 wsss
£ 2NY A%E 2oFsd theR 2t

LAAGFe B AEAE FFUHTES T

golglem, #5URY A% $4AA I

-332-

52.9~66.0g/100g, VA A §FL 0.57~1.37g/100g
oA, TR ¢, FAAAA TFFL 9.1
~62.3g/100g, AA A FaFL 0.72~1.44g/100g
ol At

2. AYQPA A EA BRI A& FA e A
HhAbel 2822 BA% A3}, palmitic acid, oleic
acid 722 31 linoleic acid®) §}F&Fo] A veE st}

3.gEleae] gHe AAUY A EA F T
Uiel A 3.02mg/go 2 7HE = A YErE T

4. ARG AAEA A T2 TR e &
Srde §AF 16 o] Aot

AL 2

B AdTe 19949 dxsted A ey
A F2A QAo &) F3d Re g ol A}
=gy
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