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Abstract

Total lipids (TL) from Korean pinenut (Pinus koraiensis S & Z) were extracted, purified and fracti-
onated into three lipid classes (neutral lipid; NL, glycolipid; GL, phospholipid; PL). Lipid contents
(constituent components) and fatty acid composition of three lipid classes were determined by thin layer
chromatography and gas chromatography.

TL ranged from 69.0% to 69.8% in fresh pinenut and consisted of 95.9% to 96.7% NL, 3. 2% to
2.5% GL and 0.9% to 0.8% PL. In the NL, triglycerides were predominant (80.8%) with the smaller
amounts of sterol, diglycerides, free fatty acids, sterol esters and hydrocarbons. Monogalactosyl digly~
cerides and esterified steryl glycosides (23.5%) were the major components of GL, but cerebrosides,
steryl glycosides and digalactosyl diglycerides were also found as minor components. Of the PL, phosp~
hatidyl choline (40.2%) and phosphatidyl ethanolamine (19.4%) were the major components, comprising
over 60% of this class. Phosphatidyl inositol, lysophosphatidyl choline were also present in the PL.
The major fatty acids in the NL were linoleic acid (48.6%), oleic acid (28.8%) and arachidic acid
(14.4%). The fatty acid composition in the GL was similar to the pattern in the NL, but PL contained
a higher percentage of palmitic acid (17.7%) and stearic acid (6.0%) than other lipid classes.

=728 @Y, ofn) Al ZAPN Fol A4

A4 =S i, AFA R AL FAAY Atz gro,

triglyceride g 24 XuHik 2473 44 TFHFE

ZIF(Pinus koraiensis S & Z)= 2] gl A o g AT Qo AXAY HEE T HE
of F3} AdAG FelA W= AFstm o, 100 & ¥ AR ATE oFF o] FAAA @yt

gulel AL AFJFAR AR $ Al A2 Hebd L A TFolAE 3ol A EE chloroform-
SEECEREDEE RN methanol 4 0 2 A7t F&ela o % BAT o

38 Aol WAL QETH4EY, dglzd L column chromatography(CC) o] s 417}

— 406 —



Vol. 13, No.4(1984)

A, gA4, dAde ZAAFs}n ] &
thin layer chromatography(TLC) wie] 0 =4 A &%)
A1A TAAALE F¥slx, TLC scanner 24 AT

sty o, 7z F &l wis gas chromatography(GC)
Wel g35te] Awabg EAsIg A 2 23E By
sla=l gket.

Mz 8oy

1. M=

r}m
m)'

1o A3 AR %, T4 24 A48
L2, 7HH4a(19829 s )L B S E49 4
o4, 230 FAROAE ML FAT
Z= AR A 2R 41 (19831 19)3k%
ARE Z4As $44E AAsz =4
st Azl Yo d3Ae8E —20°CE fAsE
WEaA 2gst=A 2A4xm2 Agslg . A

A.C.y19¢) S35t 2AF A2 JOgEL S

2 3.3~4.2%, 192 16.3~17.3%, Z A 0.9
% a2z 23 -E 2.4~2.8%9 ).
2. MEuY
RS 3%, AR 2

F1g 131}_ Zro] s}yl =},

Sample (Korean pinenut)

iPetroleum cther lChloform~methonol

extractables extractubles

Total lipids Total lipids
Purification

P@ico—chemi&n—l'
characteristics

Silicic acid column

chromatography
|

I T 1
Neutrai lipids  Glycolipids Phospholipids
L 4

Saponification
g esterification

[ Thin layer chromatography |

Identification

Gas chromatography
for fatty acid

[Quantitative analysis|

Fig. 1. Extraction, fractionation and quanti-

tative analysis of lipids from pinenut.
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Table 1. Operating condition for gas

chromatography
Instrument Varian Aerography Model 204~IC
Detector Flame ionization detector
Column 6’ X1/4” EGSS-X

Chromosorb W. 60/80 mesh
N,: 30 ml/min, air: 400 ml/min
H,: 30 ml/min

Carrier gas

Column temperature 150°C
Injection temperature  200°C
Detector temperature  210°C
Chart speed 20 inch/hr
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Table 2. Physico-chemical characteristics and
fraction composition of pinenut lipids

Pinenut harvesting area

Gapyung Hongchun

Characteristics

Specific gravity 0.910 0.912

Refractive index(Np?®)  1.472 1.473

Saponification value 182.6 189.1
Unsaponifiable matter(%) 0.80 0.78

Acid value 0.69 0.57
Iodine value 130.9 127.6
Fraction compositions  100.0(69.0)* 100.0(69.8)*
Neutral lipid(%) 95.9(66.2)  96.7(67.5)
Glycolipid(%) 3.2 (2.2) 2.5 (1.7)
Phospholipid(%) 0.9 (0.6) 0.8 (0.68)

*All the values in parenthesis are the parcentage
of each lipid fraction in pinenut.
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Fig.2. Thin layer chromatographic seperation
of neutral lipid fraction from pinenut,
Plate: silicagel G(250pm)
Solvent system: petroleum ether-diethyl
ether-acetic acid(100:15: 1, v/v)
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Table 3. Composition of each lipid fractions
in pinenut®

_Percentage
Lipids m each T, 441
ipid lipid
fraction
Neutral lipid 100.0 96.7
Sterol esters, hydrocarbons and
unknowns 3.1 3.0
Triglycerides 80.8 78.1
Free fatty acids 5.2 5.0
Diglycerides 6.3 6.1
Sterols and unknowns 4.6 4.5
Glycolipid 100.0 2.5
Digalactosyl diglycerides 2.3 0.1
Cerebrosides and steryl glycosides 7.8 0.2
Monogalactosyl diglycerides and
esterifiedsteryl glycosides 23.5 0.6
Others(unknown)? 66.4 1.6
Phospholipid 100.0 0.8
Phosphatidyl ethanolamine 19.4 0.2
Phosphatidyl inositol 7.3 0.1
Phosphatidy! serine 2.6 trace
Phosphatidyl choline 40.2 0.3
Lysophosphatidyl choline 5.8 trace
Others(unknown)<) 24.7 0.2

a) Used pinenut were harvested from Hongchun area
b) Five spots(No.3, 5, 6, 8 and 9) were seperated
as shown in Fig.3.

¢) Two spots(No.7 and 8) were seperated as shown
in Fig. 4.
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Fig. 3. Thin layer chromatographic seperation
of glycolipid fraction from pinenut.
Plate: silicagel G(250um)
Solvent system: chloroform-methanol
(110 : 40, v/v)
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Fig. 4. Thin layer chromatographic seperation
of phospholipid fraction from pinenut
Plate: silicagel G(250 pm)
Solvent system: -chloroform-methanol-
water-28% agueous ammonia(130 :
70:8:0.5, v/v)
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of fatty acid in the neutral lipid
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Table 4. Fatty acid composition of each
lipid fraction in pinenut

. ipi spholipids
Lauric acid <0.1 <0.1 <0-1
Myristic acid <0.1 0.17 1.25
Palmitic acid 5.70 6.80 17.72
Stearic acid 1.84 2.51 6.00
Oleic acid 28.80 29.24 32.42
Linoleic acid 48.56 46.10 39.66
Linolenic acid 0.68 0.91 1.04
Arachidic acid 14,44 14.30 1.94
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