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ABSTRACT

Levels of total lipids.in the seeds of three species of the Pinaceae family were determined and their
fatty acid compositions were also analyzed by a gas-chromatograph equipped with a capillary column
coated with Carbowax 20M. The results are summarized as follows:

Lipid contents of the seeds amounted to 56.9% in P. koraiensis, 29.9% in P. thunbergii, and 21.2% in P.
rigida. In all lipids 19~20 fatty acid were detected and, suprisingly, fatty acids having A5~non—methyl—
ene interrupted conjugate double bond such as A*?-Cis:z, A% * 2-Cis:3 and A* ™ *-Ca3 occurred in ap-
preciable amounts. In the lipids of P. koraiensis, the main component was Cis:2w6(45.0%), followed by
Cia1w9(26.9%) and A>* ?-Cis:3(14.6%), and then A> °-Cis:2(2.2%) and A> ' "“-Ca:3 were also present.
Levels of saturated fatty acid such as Cis:o and Cis:o Were as low as 7.5%. The seed oil of P. thunbergii
predominantly comprised Cis:2w6(45.2%), and was then occupied by equal amounts A>* 2-Cy3:3(18.1%)
and Cis:100(18.1%). Its A> ™ .Cx:3(5.8%) level was the highest in the samples tested. A ®c5:2(2.8%)
was also detected with other minor components. In the oils from the seeds of P. rigida, Cis:206 Was
present as a main component, accompanied by Cis:1@s(21.6%) and A™ > 2-Cy5:3(20.3%). The latter sho-
wed higher level than in any other samples. A minor component corresponding to A>* > 3.Cg.4(not con-
firmed by GC-Mass) occurred in P. thunbergii and P. rigida.
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and CHsCOOCH: (5mf)

i
Heat overnight at 50

!
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Fig. 1. A procedure for preparation of fatty acid
methyl esters.
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w3t ol A X4 picolinyl ester?] mass spec-

Table 1. 'GC condition for anilaysis of fatty acid
methyl esters from Pinus koratensis
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toroll A &R 3P oy, o]u} carrier gas® He& A}
$3om, 60CoA 220T7AAE 50C/minZ 5&
AL A7) A 250 C7HA = 1 ¢C/ming 52339,
I jonization chamber @] energye 70eVRTL"

6. REX |

IR =3 A] Perkin Elmer 683 Spectrophotometer
& Agston|, £4% A8 8 chloroformdl] ]
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Table 2. Total tipid content in the seeds of Pinus
koraiensis, P. thunbergii and P. rigida

Species Lipid content(%, on wet base)
P. koraiensts 56.9
P. thunbergii 29.9
P. rigida 21.2
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Fig. 2. Fatty acid chromatogram of total lipids from
P. koraiensis seeds,
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Fig. 3. Mass spectrum of A%°-Cu: picolinylester isolated from P. koraiensis seeds.
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Fig. 4. Mass spectrum of A>*"-C: picolinylester isolated from P. koraiensis seeds.
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Fig. 5. Mass spectrum of A% "“-Cax: picolinylester isolated from P. koraiensis seeds.
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Fig. 6. IR spectra of total fatty acid methyl ester derived from P. koralensis seeds oil.
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Table 3. Fatty acid composition of total lipids
from the seeds of Pinus koraiensis, P.
thunbergii and P. rigida

(wt %)
Fatty acid Izgi‘;:: P b:fg’::’ P. rigida

Ciso 4.9 3.2 3.5
Ciaws | 01 0.1 0.2
Cis2 o6 0.1 0.1 0.1
Cuss | 0.1 0.2

Crrs o1 01 02
Ciso 2.0 1.5 1.5
Cuaws 26.9 18.1 21.6
Cis:z ASS 2.2 2.8 4.2
Cu2ps 45.0 45.2 40.8
Cisis A5 2 146 181 203
Cuaws 0.2 0.2 0.2
Cosws 0.2 0.7 0.6
Cisa ASS125 (?) | 0.1 0.2
Cao0 0.3 0.3 0.6
Cous 1.2 0.9 1.2
Ca A% (?) 0.1 0.5 . 05
Cozws 0.8 1.6 0.6
Co:s AXH 1.0 5.8 - 2.8
Coiaws 0.1 0.3 0.7
Cao 02 0.3 0.3
Saturated 7.5 5.4 6.1
Unsaturated 92.6 04.7 94.0
YA 17.9 27.3 27.2
T o | 6.1 471 417
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