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Abstract

As a basic study for preparing pine sprout tea, chemical components in pine sprouts and pine needles
were analyzed as follows: In proximate composition the contents of most components except for crude fat
were different between in pine sprouts and pine needles. Moisture content in pine sprouts was higher than
that in pine needles. Calcium and potassium were major minerals contained in pine sprouts and needles,
and their contents in pine needles picked in December were higher than those picked in June. Soluble tannin
and vitamin C contents in leaf part of pine sprouts were much higher than those in stem part and their
contents in pine needles were increased according to their growth. Free sugars like fructose, glucose and
sucrose were contained in both pine sprouts and needles, and their contents in pine sprouts were higher
in stem part as compared that in leaf part. Although fourteen kinds of amino acids were detected in pine
sprouts and pine needles, their contents were extremely low. Amino acid composition between pine sprouts
and pine needles was different each other, but major amino acids contained in them were same, those are
acidic amino acids such as aspartic acid and glutamic acid. Amino acid contents in pine needles were increased
according to the growth. In fatty acid composition in leaf part of pine sprouts, saturated fatty acid contents
were higher than unsaturated fatty acid contents, but in stem part unsaturated fatty acid contents were higher.

In pine needles the amount of saturated fatty acid was increased with the growth, but the amount of unsatura-
ted fatty acid was rather decreased.
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Table 3. Mineral components of pine needles samp-

needles sampling at different times (unit ; %) ling at different times (mg%)
" Pine sprout Pine needle . Pine needles

Composition leaf part Fs)tem part June December Mineral June December
Moisture 69.48 7122 7038 6742 K 514.00 534.50
Crude protein  1.80 141 2.19 3.65 Ca 294.12 329.01
Crude fat 152 1.69 2.62 2.83 Mg 84.74 88.67
Crude ash 0.76 0.43 111 122 Mn 18.48 17.73
Crude fiber 7.69 542 993 1234 Na 16.43 19.10
Other 18.75 1983  13.77 12,54 Fe 4.57 5.04

P 19.15 24.19

Table 2. Mineral components of pine sprouts
(unit : mg%)

Table 4. Souble tannin and total vitamin C contents

of pine sprouts and needles sampling at different ti-
Mineral Leaf partSample Stem part meIs) ’ (unit : mg%)
K 224.24 126.97 Soluble Total
Ca 272,01 268.87 Sample tannin  vitamin C
Na 1162 12.17 Pine sprouts  Leaf part 287.25 69.80
Fe 19.10 22.93 Stem part  253.71 48.00
Mg 25.13 25.10 Pine needles June 47842 7247
Cu 1.83 1.85 December ~ 96598 10178
Mn 18.40 9.50
P 30.68 22.32
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Table 5. Contents of free sugar in pine sprouts and
pine needles sampling at different times (unit : %)

Sample Glucose Fructose Sucrose

Pine sprouts Leaf part (.64 0.85 146
Stem part 154 134 1.65
Pine needles June 2.26 1.78 0.18
December 1.92 1.19 0.11
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Fig. 1. HPLC chromatogram of aminc acid standard and amino acid in pine needles and sprouts.
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Table 7. Free amino acid composition in pine need-
les sampling at different times

Pine sprout

Pine needles

Amino acid Leaf part Stem part June December
A(mg%)* B(%)** A(mg%) B(%) A(mg%)* B(%)** A(mg%) B(%)
Aspartic acid 7.0 15.0 7.5 189 Aspartic acid 3.24 12.36 2.69 11.62
Glutamic acid 13.0 28.1 79 19.8 Glutamic acid 4.73 18.05 3.29 14.21
Serine 36 7.8 2.7 6.7 Serine 1.25 477 0.68 294
Glycine 0.0 0.0 0.0 0.0 Glycine 1.66 6.33 0.93 4.02
Hidtidine 0.9 2.0 1.6 41 Histidine - - -
Arginine - - - — Arginine 1.78 6.79 1.27 549
Threonine 124 26.8 11.3 28.3 Threonine 8.12 30.98 345 14.90
Alanine 3.2 7.0 54 136 Alanine - - -
Proline 04 0.9 — - Proline 1.43 5.46 5.12 22.12
Tyrosine 1.8 4.0 — — Tyrosine 1.39 5.30 191 8.25
Valine 0.7 15 — — Valine 0.77 294 1.49 6.44
Methionine — - — — Methionine - - -
Cysteine - - - - Cysteine - - - -
Isoleucine 0.3 0.7 0.1 0.3 Isoleucine 0.81 3.09 1.52 6.57
Leucine 0.2 04 0.3 0.8 Leucine — - - -
Phenylalanine 2.6 5.6 2.6 6.6 Phenylalanine 1.03 3.93 0.80 3.46
Lysine 0.2 0.3 0.4 0.9 Lysine - - - -
Total 46.2 100.0 39.9 100.0 Total 2621  100.00 2315  100.02
*mg/100g *mg/100g

**0% of total free amino acids
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Fig. 2. GC chromatogram of fatty acid methylester standard and fatty acid methylester in pine needles and

sprouts.

Table 8. Fatty acid composition in pine sprouts

Pine sprouts

Fatty acid Leaf part Stem part

Lauric 12:0 52.86 3.11
Myristic 14:0 0.68 1.28
Palmitic 16:0 9.49 17.14
Margaric 17:0 0.67 -

Stearic 18:0 0.80 0.97
Nonadecylic 19:0 2.35 13.00
Arachidic 20:0 1.32 241
Behenic 22:0 2.86 144
Lignoceric 24:0 4.88 6.38
Saturated 7591 45.73
Oleic 18:1 4.84 9.75
Linoleic 18:2 8.96 29.78
Linolenic 18:3 6.70 8.27
cis-5,8,11-Eicosa- 20:3 3.59 6.47

trienoic

Unsaturated 24.09 54.27
Total 100.00 100.00
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Table 9. Fatty acid composition in pine needles sam-
pling at different times

Pine needles

Fatty acid

June December

Lauric 12:0 3.23
Myristic 14:0 11.88 15.51
Palmitic 16:0 16.60 14.51
Heptadecanoic 17:0 6.69 1151
Behenic 22:0 15.00 24.34
Saturated 50.17 69.10
Oleic 18:1 5.71 3.28
Linoleic 18:2 9.22 5.22
Linolenic 18:3 26.34 19.10
cis-8,11,14-Eicosa-  20:3 2.22 2.03

trienoic
Unsaturated 4349 29.63
Total 93.66 98.73
=ik
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