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Chemical Components and Pulverization Conditions of the Pollens of
Pinus rigidn and Pinus koraiensis'

Kae Hwan Kim®, Hyuck Keun Ob®, Byung Soo Seo®, Joon Moh Park® and Sang Yong Kim®
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ABSTRACT

This study was to analyze the chemical components of the pollens of Pinus rigida and F.
koraiensis and o investigate the optimal conditions for pollen pulverization. The results are as
follow: {1)The contents of mowstiure, crude ash, crude protein. crude fat, crude fiber and
carbohydraie in the pollen of P rigida were 99%, 25%, 13.1%, 29%, 7.5%, 64.1%,
respectively, while those of P. koraiensis were 08%, 21%, [1.1%, 28%, 81%, 66.1%,
respectively  All the contents of P. rgide and F. koraiensis were much higher than those of
general crop grains. (2)Eighteen different amino acids were detected in the pollen of P. rigida
and £. koragiensis. Among them, ten essential amino acids were 1dentified, which showed high
nutritions values (3¥The contents of vitamin A, By, Be, C and E in the pollen of P. rigida
were 8.7 mg. 10.1 mg, 159 mg, 32.9 mg, 1.9 mg, respectively, while those of in the pollen ol P.
koratensis were 79 mg, 9.7 mg, 145 mg, 342 mg, and 2.5 mg respectively. Vitamin C among
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them was abundant. (4)When the pollen grains of P. rigida was pulverized for 50 minutes at
5,000rpm and P. koraiensis for 40 minutes at 5,000rpm by Overhead stirrer, the 100% of pollen

was pulverized.
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Table 1. Proximate compositions(3) of the
pollens of Pius nigida and P koralensis.

Compaosition P rigida P korarensis
Moisture 99 98
Crude ash 25 21
Crude protein 131 1
Crude fat 29 28
Crude fiber 75 a1
Carbohydrate 64.1 66 1
Taotal 1000 100.0
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Fig. 1. Separation of hydrolyzate amino acd
standard.
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Fig. 2. Separation of hydrolyzate amino acid of
Pinus ngida.
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Fig. 3. Separation of hydrolyzate amino acd of
Finus koralensis.
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Table 2. Contents of aminc acid in the pollens of
Pinus ngida and P koraenss.

_ . Amcuntinmaol/ml.)
Amino acids ——
P rgida P koralensis
Alanine 146.27 7786
Argining” 103.78 49.95
Aspartic acid 154,08 60.96
Cyslaine 486 065
Glutamic acid 20985 957
Glycine 143.87 62.14
Histidine ™ 3583 10.8%
Iscleucing” 76.72 30.00
Leucine” 12383 5798
Lysine” 103.97 5417
Methionine 3325 839
Phenylalanine * 57.44 2398
Profine 111.71 97.96
Serine 105.70 2141
Threoning ™ 8169 25.97
Tyrosine 29.59 9.60
Tryptophan ™ 481.45 50.01
Valine” 105.68 4705

* ! Essenfial amino acid
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Table 3. Vitamin contents(mg/100g) in the
pollens of Pinus rigida and FP. koraiensis.

Vitamin P rngida P koralensis
A 87 78
B, 101 97
B2 159 14.5
C 320 34.2
E 19 25
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Table 4. Pulvenzed rates In the pollens of FPihus
figida and P, koralensis In vanous pulverization
conditions by Overhead shirrer.

Pulvenzation Pulverized rates{%)
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speed time{min.}
(rom) i P ngida P koralensis
10 4 5
20 8 12
2,000 30 18 28
a0 40
10 10 13
20 2 30
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10 15 22
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40 B0 a2
10 20 35
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Photo 1. Light micrographs of palien grans of Pinus ngida puiverized by Overhead stirrer {all X 800).
1. Raw pollen befcre treatment.
2, Pulvenzed for 30 minutes at 2,000rpm, Pulvenzed rate; about 18%
3. Pulverized for 40 minutes at 3,000rpm, Pulvernized rate: about 65%
4, Pulverized for 50 minutes at 5,000rpm, Pulverized ratg; 100%

Photo 2. Light micrographs of pollen grains of P koraensis pulverzed by Overhead stirrer (all <400},
5. Raw polen before freatment.
6. Pulvenzed for 20 minutes at 3,000rpm, Pulverized rate; about 30%
7. Pulverized for 30 minutes at 4,000rpm, Pulvenized rate; about 85%
8. Pulverized for 40 minutes at 5,000rpm, Pulvenzed rate; 100%



