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Table 1 Effect of ultrasound waves on phenolic compounds of coffee

Increase Total phenolic Phenolic compounds Phenolic compounds
compared to compounds content content in roasted coffee content in solvent phase ~ Frequency
control (%) (mg GA/gr Extract) (mg GA/gr Extract) (mg GA/gr Extract)
11.99 22.81+0.19" 15.03+0.14° 7.78+0.05° 20 kHz
13.52 23.12+0.49° 15.46+0.43 7.66+0.04° 40 kHz
22.89 25.044+0.32° 16.71£0.27° 8.33+0.06° 60 kHz
- 20.37+0.05° 20.37+0.05 - Blank

Dissimilar Latin letters indicate a significant difference between treatments at the level of 5%.
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Table 2 Effect of ultrasound waves on flavonoid content of coffee

Increase Total flavonoids Flavonoid compounds Flavonoid compounds
compared to compounds content content in roasted coffee  content at solvent phase ~ Frequency(kHz)
control(%) (mg per gr of extract) (mg per gr of extract) (mg per gr of extract)
13.65 7.98+0.72 ¢ 5.26+0.05 © 2.7240.22 ¢ 20
18.47 8.30+0.46 ° 5574041 ¢ 2.76+0.08 ° 40
30.04 9.14+1.09 ° 6.10+0.08 ° 3.04+0.29 " 60
- 7.03+0.30 ° 7.03£0.30° e Blank
Dissimilar Latin letters indicate a significant difference between treatments at the level of 5%.
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Table 3 Effect of solvent on phenolic and flavonoid compounds of coffee

Increase compared ~ Flavonoid compounds  Increase compared Phenolic compounds

to control(%) (mg per gr of extract) to control(%) (mg GA/gr Extract) solvent
8.14 7.60+0.66 * 6.04 21.6+0.05° Isopropanol 80%
33.46 9.38+0.60 ° 18.75 24.19+0.63 ° Isopropanol 70%
28.14 9.01£1.24 ¢ 37.51 28.01+0.63 ¢ Isopropanol 60%
0 7.03+0.3 * 0 20.37+0.05" water

Dissimilar Latin letters indicate a significant difference between treatments at the level of 5%.
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Fig 1 Effect of ultrasound and different solvents on phenolic compounds content of coffee
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Coffee is a rich source of methylxanthines, especially caffeine, hydroxy-cinnamic acids, especially
chlorogenic acids and, for health benefits has been considered. In this research the effect of ultrasound
pretreatment and then roasting process on extraction of phenolic compounds, flavonoids and free radicals
scavenging capacity as well as the effect of solvent composition on the extraction phenolic and flavonoid
contents were evaluated. The results of this research showed that ultrasound pretreatment can increase the
extraction of phenolic compounds up to the 11.99% for a frequency of 20 kHz, 22.89% for 40 kHz and
13.52% for frequencies of 60 kHz frequency. The results also showed that ultrasound pretreatment can
increase flavonoid extraction for the frequencies 20, 40 and 60 kHz; 13.65, 18.47 and 30.04 percent
respectively compared to the control sample. The highest extraction of phenolic compounds related to the
frequency of 60 kHz and isopropanol 60%, which was 31.51 mg per gram of Gallic acid. Ultrasound
pretreatment had significant effect on the percentage of free radicals scavenging of DPPH (p< 0.05).
Maximum free radical scavenging activity was due to the sample with ultrasound pretreatment at
frequency of 60 kHz with a concentration of ppm 200 ppm which was equivalent BHT at 25 ppm
concentration (87%). Among the combination of used solvents, isopropyl alcohol combined with water at
a ratio of 60 to 40 had the highest impact on the extraction of phenolic compounds and flavonoids. This
composition of the solvent increased extraction of phenolic compounds and flavonoids 37.51 and 28.14
percent respectively compared to the control sample. Since the ultrasound pretreatment at a frequency of
60 kHz and isopropanol 60% had the highest impact on the extraction of phenolic compounds, this
combination is proposed to extraction of phenolic compounds of coffee.
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