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Abstract

In this study, we have analyzed the antioxidant activity and compared species differences of
antioxidant activity in pollens of four Quercus spp. in Korea. We used pollens of four species
selected Korea, Q. acutissima, Q. mongolica, Q. serrata, and Q. variabilis. In this study, we also
evaluated antioxidative capacity and reducing power of pollen extracts. The antioxidant activity was
measured by the DPPH (1, 1-diphenyl-2-picryl hydrazyl) method and the reducing power was
determined according to the potassium ferricyanide method. The contents of total phenol and
vitamin C of pollen extracts from Quercus spp. were also investigated. Among 4 species, the pollen
extracts of Q. acutissima had the highest antioxidant activity (ECs,= 166.13ug/ml).
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Table 1. Sample treatment and extraction solvent condition of 4 Quercus spp. pollen

Species Treatment Extraction solvent Sample name
50% EtoH QAR 50
Raw
o 100% EtoH QAR 100
Q. acutissima
50% EtoH QAG 50
Ground 100% EtoH QAG 100
50% EtoH QMR 50
Raw
. 100% EtoH QMR 100
Q. mongolica
d 50% EtoH QMG 50
Groun 100% EtoH QMG 100
50% EtoH QSR 50
Raw
100% EtoH QSR 100
Q. serrata
50% EtoH QSG 50
Ground 100% EtoH QSG 100
50% EtoH QVR 50
Raw
L 100% EtoH QVR 100
Q. variabilis
d 50% EtoH QVG 50
Groun 100% EtoH QVG 100
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Table 2. Antioxidant activity of pollen extract with different concentration of 4 Quercus spp.
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Pollen Extract Concentration DPPH radical ABTS radical Reducing power
(%) (ug/ml) scavenging (%) scavenging (%) (700nm Abs.)
1000 82.21+8.79 96.28£2.05 1.32%+0.13
500 49.38*19.14 77.52+£10.44 0.75+0.06
EtOH 50
250 29.54+4.86 53.08£9.64 0.41%+0.10
100 16.79£5.00 40.6+3.04 0.33+0.15
Raw 1000 92.09+4.24 95.66+£1.02 231%+0.14
500 9220+3.52 97.19+t1.71 1.52%+0.13
EtOH 100
250 77.03+£12.29 85.09+1.89 0.73£0.08
0. acutissima 100 42.86+113.02 49.96+5.03 0.35+£0.08
’ 1000 58.68+t11.67 92.80£3.18 1.23+0.07
500 25.45+t4.64 7333+£4.93 0.71£0.01
EtOH 50
250 19.65+t4.74 58.29+t7.27 0.45+0.07
100 13.66+£3.07 38.34+138 0.23+£0.03
Ground
1000 92.62+£2.73 96.1+0.95 1.98+0.15
500 82.82+8.99 87.641+991 1.29%+0.10
EtOH 100
250 52.96+10.30 68.37£3.10 0.55+0.01
100 27.16£8.35 52.64+13.72 0.28+£0.05
1000 89.06+5.45 97.26£0.23 1.17%£0.05
500 47.12£14.55 89.58+1.15 0.70+0.06
EtOH 50
250 31.31£8.81 58.08£3.40 0.37+0.06
100 17.85+£6.82 2592+3.74 0.29+0.12
Raw 1000 90.93*1.74 97.38+£0.48 1.95+0.20
500 90.95+4.56 98.22+t1.24 1.21+0.24
EtOH 100
250 70.03+17.83 74971771 0.53+0.04
i 100 39.85+21.13 64.36+11.03 0.34+0.07
Q. mongolica 1000 63812497 9062123 0.9270.06
500 36.591+19.01 69.41+17.98 0.54+0.05
EtOH 50
250 20.28+4.23 49.18+£9.38 0.30+0.02
100 16.08+4.93 24.06£6.17 0.19+0.03
Ground
1000 93.4%+2.03 97.45+£0.49 224%+0.18
500 9229*4.15 97.74£1.40 1.48+0.19
EtOH 100
250 77.78£2.21 75.04£6.61 0.65+£0.03
100 45.71£6.70 42.03£5.10 0.34+0.05
1000 83.64+8.54 99.38£0.29 1.541+0.04
500 4727%18.04 86.19+2.14 0.86+0.01
EtOH 50
250 2420+9.42 4730+8.83 0.43+0.01
100 19.65+t12.64 31.91+1.26 0.3£0.13
Raw 1000 89.19+2.38 99.32+£0.45 224+0.22
500 90.01+2.54 98.95£1.09 1.66+0.58
EtOH 100
250 74.64+9.48 82.311+14.98 0.90+0.37
0. serrata 100 34.51+18.20 64.38+15.61 0.51+0.15
' 1000 90.5+4.08 98.71£1.29 1.3£0.02
500 58.58+13.51 92.47+£10.32 0.77£0.01
EtOH 50
250 29.07+9.74 68.29+12.14 0.41+0.06
100 18.92+8.08 43.12£3.71 0.22+0.06
Ground
1000 91.49=%40 99.51£0.18 2.22%+0.20
500 874=*557 99.51£0.23 1.27%+0.30
EtOH 100
250 53.69t13.44 71.19%£2.15 0.62+£0.08
100 21.35+3.04 44341381 0.35+0.06
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Table 2. Continued

Pollen Extract Concentration DPPH radical ABTS radical Reducing power

(%) (ug/ml) scavenging (%) scavenging (%) (700nm Abs.)

1000 6897 L1497 9448 F2.48 1215007

500 39311592 76.57+3.03 0.7+0.08

EtOH 50

250 19.87+559 42.19+1.05 035+0.03

100 11.28%5.49 46.14+2.04 025+0.11

Raw 1000 9428+1238 9777+1.15 195+027

500 79.87+925 222+52 1.08%0.1

EtOH 100 9879 o ? o

250 4295+497 6222+95 0434004

e 100 22.01%538 38.96+5.87 0.28+0.06
Q. variabilis 1000 640311786 98.73%0.02 1.61+045
500 30.58+15.59 87.5321.02 0.91+0.28

EtOH 50 250 194341072 66.65+129 048+0.13

100 11.9+10.60 31.06+8.81 0.25%0.09

Ground

1000 9479181 9777+121 1791043

500 65.57+13.70 88.85+7.95 1.03+0.28

EtOH 100 250 4638+ 1477 5739+ 16.41 048+0.14

100 13.93+7.57 48314228 0274002

Table 3. ECs, values of pollen extract of 4 Quercus spp.

1c50 (ug/ml)

Pollen Extract (%) N 4 } .
DPPH radical scavenging ABTS radical scavenging
EtOH 50 539.29 238.89
Raw
0. acutissima EtOH 100 166.13 128.12
: EtOH 50 1,110.83 184.56
Ground EtOH 100 258 46 184.68
EtOH 50 509.41 240.96
Raw
0. mongolica EtOH 100 189.93 95.50
: EtOH 50 995.02 341.86
Ground EtOH 100 17275 1785
EtOH 50 54803 237.89
Raw
0. sermata EtOH 100 189.35 85.88
' EtOH 50 4714 16842
Ground EtOH 100 25787 168.19
. EtOH 50 887.52 21459
0. variabil aw EtOH 100 33778 202.83
.vari
arasis EtOH 50 1004.00 14573
Ground EtOH 100 399.77 179.48
X0
A2 A= ﬁ:‘—é At Aol o 2 AES t}. o
)
et it &, A UF 3 =25 A ABTS 2}tz 275 24> AAPH &2 7133} %
2A%59] A ul-‘w 50% ofghe FEE 500ug/ml B 2 ASGEA o] |4 ABTS hriZr ool |
o]
o] A} EHAd2 49.38%91 HHH, 100% of|8H-& = 20| A= o] YEMNS W, AR EH 0] 7t E'E
52 90220% 0.2 9451 th AZ U= 47.12%%} 5| grjZdo] AAEAA G E= AEE LERY 7
90.95% % 11, X UF SHE 9] H 9= 47.27%2} = Ao|t}. o] 3t 2 X AT =8 EHY F ﬁj
1lo.
9001% AL, 23U 29 Ag-add AA s FASHE & SAsk=d| ol ARETHA &, 2012). 8
3931%2} 1981% = 44 W5 B3t 43S B ABTS ettt &A &5 DI At A4S | O
| |
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Table 4. Total phenolic content and vitamin C content of pollen extract of four Quercus spp.

Pollen Extract (%) Total phenolic content Vitamin C
(ug/mg) (mg/g)
EtOH 50 815171505 3499803
o Raw E(OH 100 90.95+9.49 3.68+0.59
Q. acutissima EtOH 50 88402976 28345409
Ground EtOH 100 81.60+3.00 4024054
EtOH 50 91.77+2937 1638 -2.98
, Raw E(OH 100 86.96+3.04 3467041
Q. mongolica EtOH 50 86.80 ~20.20 17.63+3.50
Ground EtOH 100 90.21+7.36 2324020
EtOH 50 89.125592 1408 7248
Raw E(OH 100 125.10+19.28 3074047
Q. serrata EtOH 50 80.92 - 4.44 18137349
Ground EtOH 100 96.76+4 87 4414093
EtOH 50% 7500297 16.98+9.04
o Raw E(OH 100 81.56+4.92 3224039
Q. variabilis EtOH 50 68.48 +7.46 21.89+4.77
Ground EtOH 100 88.68 % 16.29 675394

O
How 100ug/ml 5Eo| 7S, Ayt uj 2
100% oflet-e 2&52] T4Jo] 6438% = 714 9423}

e
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o (4 5-,2005).
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