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Analysis of Amino Acid, Fatty Acid, and Vitamin in
Korean Pine (Pinus koraiensis) Seeds'
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ABSTRACT

The seeds of Korean pine, Pinus koraiensis, had been used as one of edible fruits for long time, but its chemical
analysis of the nutrient components was extremely limited. The purpose of this study is to analyze the content
of chemical components of Korean pine seeds. The results obtained are as follows :

. In general analysis of Korean pine seeds, moisture is 4.4%. crude protein 18.3%, crude fat 7.3%. crude fiber
4.7%, ash 2.2%, and nitrogen-free extract 3.1%, respectively .

2. The Korean pine seed contained 18 different kinds of amino acid : Ivsine, histidine, arginine, aspartic acid,
threonine. serine, glutamic acid, proline, glycine, alanine, valine, methionine, isoleucine, leucine, tvrosine,
phenylalanine, cysteic acid, and tryptophan. The glutamic acid is highest content among 18 kinds of amino
acid.

3. The Korean pine seed contains all the essential amino acids such as arginine, histidine, lysine, threonine,
valine, methionine, isoleucine, leucine, phenylalanine, and tryptophan.

1. The Korean pine seed contains 13 different kinds of fatty acid such as myristic acid, palmitic acid, palmitoleic
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acid. stearic acid, oleic acid, linoleic acid,
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14 -icosatrienoic acid, and two unknown substances.

TgNhEe. wlepal 4

arachidic acid, 9-icosenoic acid, 9. 11-icosenoic

Also it contains all the essential fatty acids

as linoleic acid and linolenic acid. The linoleic acid is highest content among 13 kinds of fatty acid.

vitamin E and niacin,
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5. The Korean pine seed contained 5 different kinds of vitamin such as vitamin A,

Korean pine seed .
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Table 1. Operating

Analyzer*

condition of Amion Acid

Condition required

Acidics & neutrals

Column

Resin

Buffer

Height of resin
Operating temp.
Chart speed

19X0.9 cm
BTC 2710
3.40, 3.87,
250 mm
53.30

1 inch 10 min

4.30, 5.20 pH

*. Biotronic -5001

Table 2. Operating condition of Gas Chromato~

graphy*

Condition required

Column stainless
Carrier gas
Detector temp.
Injector temp.
Parking material

b'X1/8"ss

N: 40 ml‘min

240

2407

GP %, SP-2310-2%
Chromosorb W AW

“‘. Packard 439



BEMEERE

g olo| g HEIAEE, vEF S OTH K
F5 R MR (KAIST) o 4pirgo] o g oF
o apdr skdck. ol 483k Amino  Acid
Analyzero} s#ifeid o #5542 Table 1, Gas
Chromatographv 2l s#risft = ##Hge

Table 2 ¢} zFch,
#R ¥ R

1. —HaH

Al JAESA 4% Ko, HMEAH M
Waih, HHRkHE, Ko, g
% Table 30] vepdeh aExe] FhkFS 4.
4% Adom ol Y& SEAMYE BRELE FiEel A
oF 104 gkl zl Fofl S Aelch £1i1968)
of Bngh stTAkel HHAG 8.4% Rrhe A4zt
who grolup ¥ EE2L a9l ©lF], Aufx
Adoll GHS Pluus pinea ZHAZ 2] A K5
5.5% FAO 323 3], 1981 2p= wulz3l o)
vhoolsk F2 #AEzY FKkAEE FAO =g
10811 7F gl 2SRty HkE 55.2% 8 o

GRHE 4.5%e =

%1

@ d] wra, 3TE
afof o},

EOERBol M HEHHEL TEE 18.3%E ok
= 90196810l £ shEzie] HENEH &8
17.1% 2ot <7k =& @teolyt FAO 333

(1981) 7} ¥ 23t Pinus pinea %A 18.6%, &

g2 dk 3

% 18.6%, °FEx 18.6% &3 vl FE ol
b, 2ol &8 5.1%, % 3.5%(FAO @+¥
g, 1981), Eae4l 12.2~16.3% (&, 1983) 2t}
v oue gas Jebdo.

AEabel MMRES 28BS 67.3%% ol@e M
(1968) o) H 8t AFExle] MIFH; 63.1%, Pinus
pinea FEatel HRL 64.2%(FAO @3,
198D 57 wld G& olach. 53 #F Aol M

Table 3. General analysis of Korean pine seeds,

Components Contents (%)
Mboisture 4.40
Crude protein 18.29
Crade fat 67.31
Crade fiber 4.76
Ash 2.19

Nitrogen-free

3.05
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Fig. 1. Chromatogram amino acid in Korean pine
seeds .

Table 4. Contents of free amino acid in Korean
pine seeds.

Amino acid Contents (%,

* Lysine 0.56

* Histidine (.49

* Arginine 2.17
Aspartic acid 1.44

* Threonine 0.52
Serine 1.03
Glutamic acid 2.84
Proline 0.55
Glycine 0.69
Alanine 0.91

* Valine 0.88

* Methionine 1.05

* [soleucine 0.65

* Leucine 0.99
Tyrosine 0.57

* Phenylalanine 0.52
Cysteic acid 0.15

* Tryptophan 0.32

Total 16.33°8.15"

*

Essential amino acid a, Oven dry weight b,

Total of essential amino acid
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Table 5. Contents of fattv acid in Korean pine

seeds.
Fatty acid Contents 9,
C
Myristic acid 140 0.32
Palmitic acid 16 .0 5.40
Palmitoleic acid 61 01 0.16
Stearic acid 18: 0 2.49
Oleic acid 181 29 .16
Unknown substance 0.23
* Linoleic acid 18.2 13.64
Unknown substance 14.47
* Linolenic acid 118.3 0.31
Arachidic acid 2000 0.47
9-Icosenoic acid 2001 1.34
4, 11-Icosenoic acid 202 0.34
3. 11, 14-Icosatrienoic 2003 1.12
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*. Essential fatty acid
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Fig. 2. Chromatogram of fatty acid in Korean
pine seeds.
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Table 6. Contents of vitamin in Korean pine
seeds,
“Vitamin Contents
A p-carotene 168° 3.0
B, (thiamine) 0.37 3.0
B. riboflavin 0.24° 2.4
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