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Components Analysis of Korean Pollens and Pollen Extracts
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Abstract

The chemical components of Korean pollens and pollen extracts were analysed to provide fundamental data for
pollen processing and products development. The contents of crude protein, crude lipid, crude ash, crude fiber
and carbohydrate of pollens were 14.0~22.3%, 3.0~8.8%, 2.2~3.3%, 0~37.5% and 31.9~64.4% respectively,
showing the specially high crude fiber content (37.5%) in Pine pollen. Almost all the carbohydrate, lipid, pro-
tein and ash components except fiber were extracted by water and n-hexane. Free sugars identified in water ex-
tracts (10 "Bx) of pollens were fructose and glucose as major component and maltose as minor component. The
proportions of three free sugars to total soluble solid content of Mixed, Acorn, and Pine water extracts were 73.

6%, 85.4%

and 47.7% respectively. Potassium and phosphorus content in pollens and pollen water extracts

were high, but Ca, Na, Mg, Fe and Zn were not major mineral components. The essential amino acids such as
leucine, phenylalanine, methionine, lysine, valine, isoleucine and threonine were contained richly in pollens and
those were almost completely extracted by water. Vitamin B, and C were not detected, but only small amount
of vitamin B, was detected in the pollens and pollen extracts tested. The essential fatty acids such as linoleic
acid and linolenic acid were contained richly in pollens. The proportion of unsaturated fatty acids to total fatty
acid content in Mixed, Acorn and Darae pollen except Pine was higher than 50%.
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Table 1. General composition of various pollens and pollen extracts (unit: % wet basis)
Mixed pollen Acorn pollen Pine pollen
Extract Extract Extract
Raws Raw Raw
Hexane Water Hexane Water Hexane Water
Moisture 4.8 33 348 4.7 7.7 39.2 10.4 8.9 51.7
Ash 2.2 0.04 2.6 33 0.1 2.6 32 0.1 9.3
Protein 223 2.0 13.2 21.4 1.6 13.8 14.0 2.0 4.0
Lipid 45 56.4 0.4 8.8 51.7 0.2 3.0 65.6 1.7
Fiber 1.8 - - 6.3 - - 375 - -
Carbohydrate 64.4 38.26 49.08 55.5 38.9 442 31.9 234 333

"not detected.
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Table 2. Extraction yield of soluble solid of pollens
(unit: % dry basis)

Table 3. Free sugar composition of various pollen ex-
tracts (unit: % dry basis)

Pollen Water Extract
Extraction
Mixed Acorn Pine Mixed Acorn Pine
Hexane 6.8 8.3 8.7 Fructose 3.90 4.20 2.70
Water 61.7 704 44 4 Glucose 3.17 3.97 1.70
Total 68.5 78.7 353.1 Maliose (.29 0.37 0.37
Total" 80.6 2.6 62.5

"Total extraction vield which considered the weight (15%)
of pollen wall.
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(unit: mg% dry basis)

Mixed pollen

Acorn pollen

Pine pollen

Extract Extract Extract
Raw Raw Raw

Hexane Water Hexane Water Hexane Water
P 350.8 11.7 289.0 431.2 51.0 404.3 306.4 5.3 300.0
Ca 2723 12.3 240.5 97.7 15.4 334 36.6 24 27.0
Na 138 5.1 35.4 51.3 221 69.9 103.3 1.2 87.7
K 526.3 4.8 502.9 646.2 39.0 609.4 1124.0 9.4 482.2
Mg 39.6 34 48.9 75.5 8.0 76.7 108.9 2.2 95.9
Fe 14.8 1.2 0.8 13.4 1.5 0.8 13.6 0.5 3.9
SC _ll _ - - - - - - .
Ge - - - - - - - - -
Zn 4.2 0.7 22 4.9 0.4 2.8 4.0 0.2 35
Co - - - - - - - - -

"not detected.
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Table 5. Amino acid composition of various pollen and pollen extracts

(unit: mg% dry basis)

Mixed pollen Acorn pollen Pine pollen
Extract Extract Extract
Raw Raw Raw

Hexane Water Hexane ‘Water Hexane Water
Asp 1743.2 8.8 814.6 1617.9 43 979.9 982.5 53 667.5
Glu 2098.6 b 933.7 2054.8 6.7 1078.6 1314.4 4.1 1205.0
Ser 673.5 10.9 296.2 574.9 - 241.8 385.7 12.2 235.2
Gly 970.6 6.0 452.9 828.4 44 382.2 591.9 36.7 548.5
His 668.3 - 299.1 650.2 11.5 349.3 438.3 28.3 316.2
Arg 947.8 19.9 373.8 1069.5 33.9 723.0 1033.3 20.5 643.5
Thr 725.6 - 295.9 675.3 - 331.7 492.3 - 294.8
Ala 1037.2 34 513.0 876.1 4.2 414.5 632.0 23.8 786.5
Pro 1481.4 12.1 1354.1 440.2 10.6 3773 870.5 153 713.9
Tyr 537.5 - 120.3 494.7 13.5 146.6 365.0 - 303.9
Val 967.4 1.8 245.6 926.0 34 3209 619.1 24 498.1
Met 448.4 - 133.9 403.6 - 1523 207.9 - 146.2
Cys 103.4 - 47.1 84.5 94 341 75.0 - 26.3
He 766.7 1.2 179.9 708.9 9.0 2194 464.2 0.8 317.2
Leu 1305.4 - 268.3 1231.2 23 349.8 823.6 - 538.7
Phe 885.3 - 215.8 809.6 - 234.9 564.2 - 362.1
Lys 1487.8 4.9 623.5 1260.9 3.0 460.7 851.6 3.0 847.8

"not detected.
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Table 6. Vitamin composition of various pollens and pollen extracts
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(unit: mg% dry basis)

Mixed pollen Acorn pollen Pine pollen
Extract Extract Extract
Raw Raw Raw
Hexane Water Hexane Water Hexane Water
Vitamin B, b - - - - - - - -
Vitamin B. 1.2 - 1.7 0.8 - 1.8 0.6 - 35
Vitamin C - - - - - - - - -

“not detected.
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Table 7. Fatty acid composition of lipids in various pol-

lens (unit: %)
Pollens
Fatty acid

Mixed Acorn  Darae  Pine
Capric acid (Cieo) 3.15 - 0.43 1.13
Myristic acid (Ci0) 2.00 - 1.23 0.5
Palmitic acid (Ci.0) 2524 1849 1733 2047
Stearic acid (Cixo) 5.90 225 581 12.12
Oleic acid (Cis1) 1810  24.10 2469 257
Linoleic acid (Cix2) 1448 39.28 8.67 16.79
Linolenic acid (C:x;) 16.75  14.67 31.68 1.0
Arachidic acid (Cuo) 5.13 0.52 204 1678
Arachidonic acid (Cy.) - - - -
Behenic acid (C::,) 7.02 0.44 5.86 2.70

Lignoceric acid (Cuao) 222 0.25 2.26 2.77

"not detected.
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