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Chemical Analysis of Pinus Leaves
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Abstract

Chemical components such as vitamins, fatiy acids, amino acids and rulins in the lcaves of the Pinus
densiflora Sich. ¢t Zuce., Pinus koratensis Sieb. et Zucc., Pinus rigida Mill., Pinus thunbergii Parl. were
analyzed. The vitamin A content in the P. densiflora and vitamin C content in the P. thunbergii were obtained
more than the others. Oleic acid, linolenic acid, palmitic acid and lauric acid were the major fally acids
among 19 fatty acids detected in 4 kinds of pinus leaves and the only essential faity acid of linolenic acid
was also identified. The major aminoe acids were glutamic acid, leucine, arginine and aspartic acid among
17 kinds of amino acids detected in the pinus leaves and the amount of essential amino acids was 47.6%
in P. densiflora. The highest amount of rutin was 10.34% in P. thunbergii.
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Table 1. Proximate analysis of major conifer necdles
{unit: %)

Moisture Crude Crude Carbohyd-

Species content protein  limd rate Ash
P. densiflora 81 92 124 68.0 23
P. koratensis 1006 68 10.4 71 21
P ngiuda T4 7.l 94 74.0 21
P. thunbergu 8.5 h2 108 736 2.1




Table 2. Vilamin contents of major conifer needles

Vitamn FP. densifiora P loraiensis P rigida P thunbergil Remarlk
A 1534.40 057 22 523.47 332,10 unit: LU
C 13011 7318 2360 158,52 unit- mg%
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Table 3. Falty acid contents of major conifer needles
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Fatty acids P densifiora FP. koraiensis P. rigida P thunberegii
Laurnc acid (Cl2 0) 1129 466 8.88 1155
Myristic acid (C14.0) 4.02 240 4.39 423
Palmitie acid (C16: (0 16.38 1953 1662 1483
Palmileleic acid (C16° 1) - - - 0.36
Magaric acid (C17.0) - 059 046 -
Magaoleic acid (C17:1) - - - 038
Sleanc acid (C13 0} 249 392 KA 2.25
Oleic acid (C18. 1) 3542 3117 3223 3403
Linolewc acid (C18*2) 2015 22 87- 23.86 18.57
Arachicic acid (C20:0) 121 1.94 238 1.26
Gdndoic acid (C20 1) 0.99 - - 1.07
Cis-11, ld~eco (C20 2) 159 098 1.82 1.24
Dihemo- ¥ -molenic acid (C20.3) 0.92 1.0a 111 066
Arachidonic acid (C20 1) 0.94 - - 305
Beheico acid (C21°0) - - - 0.36
Behenmic acid (C21:1) 254 332 3.03 217
Erucic acid (C22:1) 1.84 - - 259
Adrenic acid (C22: 4} - 007 048 0.39
Lignocenc acid (C24° 0) - 6.53 1.60 -
Total 9998 9938 100.00 00.99
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Tablc 4. Amino acid contents of major conifer needles
(unit mg?)

Ammo acid £ £ e P .
densiflora koraiensis rigida thurbergit

Aspartic acid 345 62 44279 493,38 297.56
Glutamic acid 814,82 516.63 G285 H5.63
Senne 346.68 270.80 266.80 197 37
(Glycine 31594 213.66 24712 169 57
Histidine 164.54 128.66 13770 11545
Arginine aT1.85 306 40 32496 21166
Threonine 31375 23297 234,96 184 81
Alanine 182 22 137.32 146 23 8817
Proline 362,20 28045 292.38 22244
Tyrosine 18389 128.51 13694 2533
Valine 401.13 307.36 32797 240 47
Methionine 43.64 21,41 21.55 15.17
Cystine 2.35 N.D. 098 ND
Taolcucine 32384 25341 26344 181,11
Leucine 617.40 506,32 19366 354.10
Phenylalanine 376 44 31183 30844 23568
Lvsine 407.92 286,12 302.69 21567
Toatal 6013 40 443380 466507 330055

"N.D: Not detecled.

Table 5. Rulin conient of major conifer needles

{urut. %5}

Pinus densiflora 376

Pinus koraiensis 561

Finus rigida 1.35

Pinus thunbergi 10.34
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