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ABSTRACT

The fatty acid, all cis-A> " .Cy:3, in the Gingko nuts oils, was isolated and purified by urea-adduct
method, silver ion silica gel chromatography and HPLC equipped with reversed phase u-Bondapak Cis
column, Its structural elucidation was conducted by IR and 'H—, ®C—~NMR technique. The fatty acid
composition of seed oils mainly consists of linoleic acid(37.73%), vaccenic acid(18.30%), oleic acid(15.18

%), palmitic acid(3.37%), palmitoleic acid(3.37%) and A°-NMDB fatty acids(8.50%) in which all cis-
A> 1_Co:» predominates.
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3t CHCl:Z9H& R oA} rotary vacuum evapor-
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22 st
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i.d.)S AR AL 175Co A 3% HXE 205C 7R
4C/minZ 5233, 205¢ColA A 302 A8
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). 3FFL2 Cu, Cua(n—5), Cis:o, Cis:o, Cise
(n—=7)}, Cin:o, Cis:o, Cis:1{n—9), Cis:2(n—6), Cu:3
(n—6), Cis:3(n—3), Ca:0, C20:1(n—9), C:2(n—6),
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Table 1. GC condition for analysis of fatty acid me-
thyl ester from Ginkgo nuts

Instrument :Hewlett Packard 5830 Capillary
Gas Chromatograph
Column : A fused silica column(25m x0.32

mm, [.D.) coated with Carbowax
20M (Hewlett Packard, Avondale,
PA, USA)

Column temp.: Held at 175C for 3min., then tem-
perature programmed at 4¢C/min
to 205%C, and held at this point for
further 30min-

Carrier gas  : H2(25m{/min., split ratio 1 : 100)

Detector :FID

Intergrator : Young-In D5208 Computing Int-
ergrator (Young-In Scientific Co.,
LTD, Seoul, Korea)
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lumne] &2A1Z1 H §olw} 9:1, 8:2, 7:3, 6:4, 5:
5 4:6(v/v)2] hexane-benzene&¥8v 9 100%
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GCZ I 58 #Rlsla, £X57} 95% o|&td uwl=
A} chromatography 3}dt}. 98% ol 4te] =71 &
AE njE53H FAMEE IR 2 NMR BA4 Ag=z
8k ot

o]:?d;q] oo

L3 FAF all cis-A>H *-Copa AL EAol] B A7 3

Table 2. HPLC condition for isolation and purification
of A* '™ "_Cx.3 fatty acid methyl ester

Instrument : Waters M-6000 pump, U6K in-
jector

Column :3.9X X300mm, 5um, uBondapak
Cis

Solvent system : Methanol-Water(89 : 11, v/v),
isocratically |

Detector : Waters R401 refractive detector

Flow rate : 0.6m//min

Chart speed : 5mm/min
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Fig.- 1. GC chromatogram of fatty acid methy! ester of total lipids from Ginkgo nuts(A) and Pinus Koraiensis(B)
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Fig. 2. HPLC chromatogram for purification of methyl
ester of A>'""-Ca .3 fatty acid.
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AR 2070 €49 34709 AR FAFH U
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& 9lct. § 2.77ppm{(2H, m) 3} § 25.62ppme] &
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ble bond(MIDB, —C=C—CH;—C=C—)7} 17} &
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Fig. 3. IR spectra of A™ " "*-Cx:3 methyl ester isolated from the Ginkgo nuts.
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Fig. 4. 'H-NMR spectra of A* '"*-Cx:3 methyt ester isolated from the Ginkgo nuts.
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Fig. 5. *C-NMR spectra of A* '" '*-Czx:3 methyl ester isolated from the Ginkgo nuts
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1.30ppm(4H, m)# § 0.98ppm(3H, t)&= —C~C
—~CHz~C—C—9 methylene proton®} —C—-C—
CHs9] methyl proton &< signalojt}h. =, § 7.26
ppm} § 1.59ppm9] singlety B4 peak & A&}t
AAZ F7t8™ BHT A&<) Rez Azgr, °C
-NMR spectrumeil A § 25.82ppm3% § 130.91ppm
linoleic acid(Cis:2(n—6)) methyl ester™e] 113}
138 ©49] resonance signal® Y x|&o 2, o] ul
A 335 g4 117 12, 149} 15 Alolof 252§
o] EAEE & + Uk(Fig. 4, 5) T, o] A4
GCA2l Rt ARE o] GC-Mass® 1 7+ZE #9)
g vl gl 3te) A% 1 MCopus AEAY 1A T YR 8}
» 2 (Fig. 1) o] AAre all cis-A> 8L 2G5 0oy o

o2 A3

3. EX|8tte| =4

SHFAFO FAE4 2448 2 Table 3¢ &
A&t vpe} o}, linoleic acid7}t 37.73% 2 AY 2
11, vaccenic acid(Cus:1{n—7))2} oleic acid Cisa
(n—9)7} 22} 18.30% <} 15.18% 2 1 thgoln, A°
-NMDB A %}4He X sl B X8 ke dal 9
o} 88%7F At EIAWAFE F2 palmitic acid
(9.54%0) 2 T35 o} 912, arachidic acid{Cz:0),
behenic(Cx:0) 18] 3 lignoceric acid(Coa:0) S} 2
L Futitne AZEHPY Linoleic acid®d Cis:o
(n—6), Ca:2{n—6)3 ¥ n—6A A4to] 2F 40
% TFrso] o] &3] YRHA FA e Fo®
¥ Schienk$?¢] ¢133%F arachidonic acid(Cx:q
(n—6)) & AgolA ASH A Ut

Oleic acid9] ©]4 A< vaccenic acide SE43F
Aol A F AEE v}, milkweed(Asclepias incar-
nata, A. Syriaea)ZE A5 ¥ 9} mangos}t &%) 2A¥ o)
£ 43% 22993 @t Seherg¥ e A&y
A2l g T A Sof yaccenic acide] 3dlakol
oleic acid Rt} ¥ o Fxle] F¢= Ayt 9
A5 RAuiil st9, Shibahara$® % mango?]
B A LA A9 vaccenic acid o] oleic
acid B} 4 3, FAHAAAY Hee= Hutd e
d4e v @} a2y Schlenk 522 233
A AAAY Cys:y AAH(vaccenic+oleic acid)

ol 7 30.0%. 6.8%AUil, o= ALAAG

2PN F9 all cis-A> "M M-Caa AP EAo #F A7 7

oleic acid 3o} B o} Hoi3 3T 23824 F)
oleic acid®] o] vaccenic acid9l 2R R T} &=}
< Zie £ Ay Anel Aolstyich(Table 3).
T, mvel el e BB A (Umbelliferae) 2
of petroselinic acid(Cis:1{n—12))7} oleic acid B

Table 3. Fatty acid composition of total lipids from
Ginkgo nuts(Ginkgo biloba)

Fatty acid Wt %

Cis:o 0.13
Cis:o 0.03
Ci6:0 9.54
1(n—7) 3.37

1{n—5) 0.38

2{n—6) 0.80

2(n—4) 0.16

Cir:o 0.10
1{n—8) 0.09

Cis:o 1.26
1(n-9) 15.18

1{n—7) 18.30
A>?-Cig:2 2.72
Cis:2{n—=56) 37.73

A** 1 Clyey 0.87
Cig:3(n—3) 1.40

Ca:0 0.44
1(n—9) 0.42

1(n-7) 0.44

A M-Cy:2(D) 0.53
Coxn:2(n—6) 0.74

AR 4.38
C2:0 0.72

Cos:0 | 0.27
Saturated 12.49
Unsarurated 87.51
Y. A°*-NMDB* 8.50

Y (n—9) 15.60

Y (n—7) 22.11

> (n—6) 39.27
Others 2.03

* non-methylene interrupted conjugate double
bond
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