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Functional Activities of Microwave-Assisted Extracts
from Flammulina velutipes

Hyun-Ku Kim*, Yoon-Jung Choi and Kong-Hwan Kim'
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'Division of Chemical Engineering and Biotechnology, Ajou University

Functional activities of Flammulina velutipes extract including electron donating ability, nitrite-scavenging effect,
and tyrosinase inhibition activity was examined. Extraction were carried out by microwave-assisted extraction
(MAE) under different conditions including solvent and microwave power. Tyrosinase inhibition activity and
nitrite-scavenging effect increased as microwave power increased during extraction. Total phenol content and
electron-donating ability reached maximum at the microwave power of 90 W. Total polyphenol content and
electron-donating ability increased as extraction time extended up to 15 min, with the highest tyrosinase
inhibition obtained after 5 min extraction. Significantly higher tyrosinase inhibition activity was found in 99%
ethanol extract, whereas greater nitrite-scavenging effect was observed in the water extract. The maximum
nitrite-scavenging effect was found at pH 1.2 and decreased as pH increased.
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Table 1. Effect of microwave power in microwave-assisted
extraction on total polyphenol content of Flammulina

velutipes® (unit: mg%)
Power W) ¢ 90 120
Solvent
‘Water 34110329 3.50 £0.34° 3.17£027
50% EtOH 3.67+0.35° 2.90+0.26" 2.88:+£0.25°
99% EtOH 2.86+0.24° 2.56x0.21° 2.51+0.19°

YMAE was performed for 5 min on mixture composed of 20 g and 50
mL of solvent.

PAll values are expressed as mean = SD of triplicate determinations.
Means with the same lettered superscripts in a column are not
significantly different at p<0.05 level by Duncan's multiple range test.
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Table 2. Effect of extraction time in microwave-assisted extraction on total polyphenol content of Flammulina velutipes®

(unit: mg%)

Time (min)
Solvent 1 2 5 10 15
Water 1.10£0.12% 1.55+0.16" 3.50+0.34° 3.54+0.36 328+0.32°
50% EtOH 24140.19° 3.53+0.36" 2.90+0.26° 3384031 3744039
99% EtOH 2594022 291+£027 2.56+021° 3.10+0.29° 3.82+039°

YMAE was performed for 90 W on mixture composed of 20 g and 50 mL of solvent.
PAll values are expressed as mean+ SD of triplicate determinations. Means with the same lettered superscripts in a same row are not significantly

different at p<0.05 level by Duncan's multiple range test.
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Fig. 1. Effect of microwave power and extraction time in
microwave-assisted extraction on electron donating abilities
(EDA) of Flammulina velutipes”.
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Fig. 2. Effect of microwave power and extraction time in
microwave-assisted extraction on inhibitory effect of tyrosinase
activity of Flammulina velutipes".

-l -water; -O- 50% EtOH; -A - 99% EtOH

YMAE was performed each for 5 min and 90 W on mixture
composed of 20 g and 50 mL of solvent.
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Fig. 3. Effect of microwave power in microwave-assisted
extraction on nitrite-scavenging effect of Flammulina
velutipes®.

[J water; B3 50% EtOH; M 99% EtOH

YMAE was performed for 5 min on mixture composed of 20 g and
50 mL of solvent.
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Table 3. Effect of extraction time in microwave-assisted extraction on nitrite-scavenging effect of Flammulina velutipes” (unit: %)
Extraction time (min) Solvent pH12 pH3.0 pH4.2 pH 6.0

1 Water 3544267 8.6+0.7° 72+06° 6.31+0.5"

50% EtOH 277£22° 51+04° 42+04° 37+0.3°

99% EtOH 29.0£2.3° 5.81t04° 48+04° 40£0.3*

2 Water 36212.7° 10.8+0.7° 82+0.6° 77106

50% EtOH 28.5+2.2° 7.1+0.6° 55+£04° 49403

99% EtOH 312124 7.31£0.6° 6.5+04° 53104

5 Water 395+2.7¢ 143+1.2° 11.2+0.9° 93+0.7°

50% EtOH 314124 75+0.6° 7.0£0.6° 6.0+05"

99% EtOH 325+24° 85+0.7° 73£0.6* 621+0.5°

10 Water 42.1+£29¢ 183+ 14° 139+1.2° 10.0+0.8*

50% EtOH 325+2.4° 9.2+0.7° 8.7x0.7 82+0.6"

99% EtOH 344+25¢ 10.7£0.8° 8.5+0.7° 74+0.6"

15 Water 48.5+32¢ 221+1.8° 174£0.9° 144+£1.2°

50% EtOH 343+25¢ 12.4+0.8° 9.4+0.7° 88+0.7°

99% EtOH 36.8+2.5¢ 154£0.9° 9.5+0.7° 82+0.7

P"MAE was performed for 90W on mixture composed of 20 g and 50 mL of solvent.
PAll values are expressed as mean+ SD of triplicate determinations. Means with the same lettered superscripts in a same row are not significantly

different at p<0.05 level by Duncan's multiple range test.
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