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Abstract

The lipids from the seeds of Pinus koraiensis are mostly composed of triacylglycerols (TGs), in
which linoleic acid (46.2 mol%) and oleic acid (25.6 mol%) are present as main components in the
fatty acid composition. Surprisingly, they also have unusual fatty acids with 4°*-double bond systems
such as 4**-Cia:3 (16.0 mol%), 4°**-Cis:2 (2.3 mol%) and 4°""“-C20:3 (0.8 mol%). Saturated
less than 8.0 mol%. TG was
resolved into 17 fractions by reverse-phase HPLC according to so—called partition number (PN)
suggested by Plattner, in which TG molecules with 4°-NMDB acy! chains eluted later than did those
with 4°-MDB acyl radicals. Ag*-HPLC separated the TG into 14 fractions more clearly than did
reverse—phase HPLC, and the complexity of 4°*'"-C13:3 moiety with silver ion impregnated in the
column bed was in the level between 4*"~Cis:3 (Cis:3w3) and Cis:aws (4°-Cis:2). In the Ag'-
HPLC, it was found that the molecular species having a given-numbered double bonds widely
spreaded in the acyl chains eluted earlier than those concentrated in one acyl chain. The main
molecular species are (Cis:206)2/4*-Ci8:3 (14.8 mol%), Cis:1w9/(Cis:2m6)2 (12.8 mol%) and
Ci8:1w9/C18:206/ 4°*'*-C18:3 (10.9 mol%).

fatty acids of palmitic, stearic and arachidic acid were present in
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Table 2. Fatty Acid Composition (mol% of the Total Fatty Acid and Proportions of TriacylglycerolFractions
Obtained by Reverse-phase HPLC from the Seed Oil of P. Koraiensis by Ag*-HPLC

Fraction

.. Toml
Faty 334 150 102 3 4 5 6 7
Cuo 48 20 272
Cuo d 20 93
Cisiwg 256 05 263 5.2
4¥-Cig 23 90
Cusws 462 643 673 %59 422 47 Bl 402
AM-Cas 160 33/B2 R7 210 286 282 327
Cusws 05 03 0l 05 02
Cusws 62 02 01 03 03
Coo 03
Cxawe 09
Caxaws 05 02 02 10 05
A% Cas 08 34 05

11.1 128 183 91 178 204
186 169 170
B4 3/6 413 647 178 620 RB 207 935 43
10.2 35
644 284 265 U5 280 169 213
566 176 3%3 178 142
16 35
34 30

30 150 80 1) 53 15 23

39 119 96 27 47 75 5.1 18 68 40

PN’ 40 40 2 2 42 42 42

44 4 44 4 4 46 L] 48 48 48

* DB : total double bond number in the acyl chains of a TG molecule
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Cis:2, (Ci6:0)2/Cis:2mws, Cis:o/Cis:aws/d°°~Cus:2,
Cis:0/(Cis:amws)2, Cis:o/(4>*—Cis:2)2, C0:0/Cis-ome/
4% Cig:39} Coo:amwes/Cisiams/ 4> Cis:38} 7H-&
SrFiEo] Tt A2t} Fraction 1600+
(Cis:109)3 Sboll B2 Coo:109/Cisiwe/ 4°°-C18:2
7V N2 YR ey, fraction 170+
Cis:0/(Cia:1w 9)2, Cis:0/Cis:1w 9/Cis:2e 69}
Ca0:0/(Crs:ams )27} EER 53 FHdio) f ot ¢ Fig.
20 JeRd wle} Fo] A TG 4 FHES Ag'-

-5



6 BKR¥FN - B¥E - SRR

Fig. 2. Fractionation of the TGS form the seed
oil of P. koraienis by Ag*-HPLC
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(recombined TG)®] FElHER Akl hks % Aiel
#edl (intact) TGS 223 b3 & —B3ksd
o} (Table 2). o]} 2] Ag™-HPLC7} 4°-NMDB
feii s 2R TGE AHe o 4 =+ &4
o] BWERS dov|A gx, SE-HPLCE o &
SrFRES] SHMERE (resolution)o] o228 Ag'-
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2.2 Cis:0/(Cisiwe/ 4°%-Cis:3 % FFAESHS o},
Fraction 73} 8¢ 4 #1% = 1IEF#3} end-pointE &
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B3 FHEL Cis0/Cisaws/Crs3w32t (Cisie

Table 3. The Main Molecular Species of
Triacylglycerols of the Seed Oil of
P. koraiensis as resolved
by Ag*-HPLC(mol%)

fraction no. species amount
1 PO, SOz 0.5
2 O3, Gos 5.1
3 POL. SOL 6.3
4 O.L, 02T, 78
Gazl, G2Ta
5 SLa. PL: 6.4
6 POP;, SOP; 1.7
7 POP;, SOP; 18
8 OL: 128
9 OLT. 14
10 OqP; 84
11 SLP: 41
12 PLP: 44
13 Ls 09
14 s 79
15 L:Ta 35
16 OLP; 109
17 L2Sc 11
18 LD 148

P : Palmitic acid(Cieo)

Go : Gondoic acid{Czo1e0)

O : Oleic acid(Cis1a0)

Ta : Taxoleic acid(d4°*-Cis2)

L : Linoleic acid(Cisoms)

Pi : Pinolenic acid(d4**?-Cia3)
S . Stearic acid(Ciso)

Sc : Sciadonic acid( 4 '""*-C203)
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C18:3¢ 47t A9 22 B Fa3ded,
HFEollE Ciso/Cigows/4°°'-Cis:37} s
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oA 4511 Cao39] acylFE RS 6 11EF A
olof 270 9] ethyl#7} FFFESY, 4°°°Cisn] 3%
Boll = FEe 683 9F Alolol 1l ethyl#rt
Yo “EiEAY BT}l AR BE
oll v JE5HE{t (delocalized) 5 o1 Lol 14Kl 4
BU-Cigs7} BEEY 47 -Caon Btk Agtell i@
Z B (affinity)& JebHe] 2 9HF o155 K
i (retention time)©] Ao A etz A7 4 Ut
£ fraction®] EEZ 47FHEL Table 30l T
upet et BEEe] 271X HPLCS Hkez 4°-
NMDB fifiggel f7fedhs TGS 4 FiES ot
T ARE B, Ag'-HPLCY 4rH#iREe] 3AE-
HPLCell I3l Hogd) EHete 2ot ARG 4
1S 25 4 Uch LieY o= & At A2
FEERQ) S TERe] pHATH O Mot As]
SFES S#Rlsld o BEEE 9EEs MY 4
RL ez fHFdct

V.#% &

e JRES K 2 EeAlEl =2 s o

SHE-HPLCSE Ag™-HPLCell 1% 27184 Eelopd el g4 T #HES M 7

o= 2 HERIR-S- ¥ linoleic acid (Cis:aws)
¢} oleic acid (Cis:109) 7} &% 46.2 mol% <} 25.6
mol% EFE AN, 2 goeg 452 (s
7} 16.0 mole% 2H = AR, °] &+ 4°non
methylene interrupted conjugate double bond (4
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Moo (0.8 mol%) = =gl e aFIiRhs
B o 2= palmitic aicd (4.8 mol%) LIl stearic
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HEgiov 2 2888 8.0 mol% LIFH= &
2] TG2) 4rFFE-& UtE-HPLC kol 4] PN 40~48
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HiE= £ o] Bk gle)_-HPLCE 47
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Ao}, 4°°°Cies JRERE-S #Rol-23 #54H
oAl 4% Cig:3d} Cieaws  (4°7Cis:2)9] FREH
Beo] i) f2EES] 2719l = Ag'-HPLCel ¢
ol A FolA “HEAEARE 7Rl oTHECA, K
FEaol 3l acylFel 1F FHEA Y& HF
fEol & acyldel RFEH U+ 0T 2} 2
retention time®] ¥4 R+t FEI} HHES
(Cis:owe)2/ 4°°'*-Cis:3 (14.8 mol%), Cisaw
9/(Cis:2me)2 (12.8 mol%)3} Cisws/Cis:aws/ 4
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