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ABSTRACT : In this study, we measured antioxidant activity as DPPH radical scavenging and the total polyphenol content of
pulverized and lyophilized oak pollens inoculated with fungi to confirm the husk removal effect. The total polyphenol content of
oak pollen was highest in lyophilized pollen medium inoculated with Armillaria mellea, and was lowest in pollen inoculated with
Lentinula edodes. Total polyphenol content of the lyophilized pollen was higher than that of the refined pollen and the pulverized
pollen in oak pollen germinated with A. mellea. The total polyphenol content of the lyophilized oak pollen germinated with A.
mellea was 1.4-fold higher than that extracted with water. Measurement of antioxidant activity using the DPPH (2, 2 diphenyl-1-
picrylhydrazyl) free radical scavenging method showed that the lyophilized oak pollen germinated with A. mellea had the highest
and that germinated with L. edodes was lowest in antioxidant activities. The lyophilized oak pollen germinated with A. mellea was
2 to 4 times higher than that extracted with water in the antioxidant activity of DPPH free radical scavenging. Many germinated
cells were formed around pore of acorn pollen inoculated with L. edodes, while those were formed at the end of hyphae derived

from oak pollen inoculated with A. mellea.
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Table 1. Total polyphenol contents of oak pollen treated with medicinal mushrooms

Total polyphenol content (mg GAE/100 mL)

Fungi Purified pollen Pulverized pollen Lyophilized pollen PDB
Armillaria mellea 3.05 14.36 22.57 2.37
Fomes fomentarius 2.80 9.93 16.74 1.11
Lentinula edodes 2.64 9.48 16.59 1.35
Phellinus linteus 2.65 9.73 18.92 1.25
Pleurotus ostreatus 2.61 9.32 18.53 1.21
Wolfiporia extensa 2.76 10.25 17.97 1.49

Control 11.74 10.79 16.40 -
Table 2. Antioxidant activity of oak pollen treated medicinal mushrooms
Fungi DPPH radical scavenging (%)
Purified pollen Pulverized pollen Lyophilized pollen PDA
Armillaria mellea 419+6.3 494 +£39 644+ 13 10.3 £ 2.8
Fomes fomentarius 228 +1.0 334+ 18 60.9 + 2.1 6.3 +49
Lentinula edodes 15.8 £2.7 334+2.1 474 £ 3.5 6.0 £0.6
Phellinus linteus 24.0 £29 30.6 2.3 59.0 £3.2 3.1+l1.1
Pleurotus ostreatus 15.1 +2.2 430+ 1.6 56.5+ 3.1 119+ 1.3
Wolfiporia extensa 220+29 544+ 19 60.1+24 33+12
Control 8.23 £2.37 9.43 + 2.84 11.7 £ 2.27 -
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Fig. 1. Pollen morphology. A, Granule form of bee pollen; B, Powder form of bee pollen.

Fig. 2. SEM morphology of oak pollens.

Fig. 3. The morphology of the oak pollens after pulverizing or lyophilizing. A, The pulverized pollens; B, The lyophilized

pollens.
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Fig. 4. The germinated cells formed on oak pollen medium treated with fungi. A, The germinated cells formed from pollen
treated with Lentinula edodes; B, The germinated cells formed from pollen treated with Armillaria mellea.
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