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Abstract |

There are about 20 thousand beekeepers caring for approximately 1.8 million colonies in Korea.
Honey production totaled almost 27 thousands M/T in 2012. Pollens have been known to possess
various biological properties. Therefore, pollens have been extensively used in functional food, folk
medicine, and beverage industry to improve human health. However stiff pollen wall hinder
dissolution of polysaccharides and lower extraction efficiency. So in this study, we established a
new method for cytoplasm extraction from pollen using a lyophilization method, and confirmed the
husk removal effect. Contents of crude protein, fat and carbohydrate were increased after
lyophilizing darae pollen. Retention ratio of aspartic acid, histidine, threonine, alanine, arginine,
tyrosine, valine, isoleucine, and leucine in the lyophilized pollen showed over 100% and the average
retention ratio of total amino acid was 97.5%. Retention ratio of stearic acid and linolenic acid in the
lyophilized darae pollen showed 100% and the average retention ratio of total fatty acid was
105.9% comparing to raw material. The antioxidant activity of the lyophilized darae pollen was
increased to 1560% compared to raw pollen in the DPPH free radical scavenging. The contents of
total polyphenol and flavonoid were respectively increased to 137% and 234% compared to raw
material when raw pollen was lyophilized. The lyophilized darae pollen showed inhibitory activity
higher than that of raw pollen against mushroom tyrosinase.
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Table 1. Change of general composition of darae pollen after lyophilization

Crude component (%) Raw material Lyophilization Retention ratio (%)
Moisture 43 09 209
Ash 23 2.2 95.7
Protein 35.8 357 99.7
Fat 8.7 9.1 104.6
Fiber 0.8 0.1 12.5
Carbohydrate 48.1 52.0 108.1
Table 2. Amino acid composition of darae pollen after lyophilization
Amino acid (%) Raw material Lyophilization Retention ratio (%)
Aspartic (Asp) 3.639 3.835 1054
Glutamic (Glu) 3.798 3.420 90.0
Serine (Ser) 2.107 1.863 88.4
Glycine (Gly) 1.754 1.749 99.7
Histidine (His) 0.907 0.926 102.1
Threonine (Thr) 1.678 1.707 101.7
Alanine (Ala) 1.940 1.986 1024
Arginine (Arg) 2.160 2.225 103.0
Tyrosine (Tyr) 1.350 1.352 100.1
Cystine (Cys) 0.469 0.389 82.9
Valine (Val) 1.816 1.858 102.3
Methionine (Met) 0.797 0.682 85.6
Phenylalanine (Phe) 1.807 1.805 99.9
Isoleucine (Ile) 1.592 1.684 105.8
Leucine (Leu) 3.027 3.119 103.0
Lysine (Lys) 2.675 2.669 99.8
Proline (Pro) 1.738 1.478 85.0
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Table 3. Fatty acid compositions of darae pollen after lyophilization

Fatty acid (%) Raw material Lyophilization Retention ratio (%)
Lauric acid (12:0) 0.39 0.54 138.5
Myristic acid (14:0) 1.03 1.00 97.1
Palmitic acid (16:0) 29.12 28.80 98.9
Pallmitoleic acid (16:1) 0.36 0.33 91.7
Stearic acid (18:0) 449 4.56 101.6
Oleic acid (18:1) 7.69 7.50 97.5
Linoleic acid (18:2) 6.72 6.51 96.9
a-linolenic acid (18:3n3) 48.28 48.69 100.8
Arachidic acid (20:0) 0.35 0.54 154.3
cis-11-Eicosenoic acid (20:1) 0.13 0.13 100.0
Behenic acid (22:0) 0.73 0.65 89.0
Lignoceric acid (24:0) 0.72 0.76 105.6

Table 4. Antioxidant activity of pollen after lyophilization

Antioxidant activity Raw material Lyophilization Increase ratio (%)
DPPH radical scavenging (%) 15.04£0.90 23.25+0.97 154.6
FRAP (umole Fe( Il )/g DW) 1.82+0.02 2.37%0.03 130.2

glutamic acid, arginine, leucine, proline, lysine 5 652} o} Sl A A A WHAE 2 A & EE SR HMALo| 2} R 5}
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== Table 5. Total contents of polyphenol and flavonoid after lyophilization

% (J;gxgﬁtggil) Raw material Lyophilization Increase ratio (%)
o Polyphenol 18.883 26027 1378
m Flavonoid 4.700 11.000 234
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