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Abstract

The effects of ultrasound-assisted extraction (UAE) on the physicochemical and sensory characteristics of coffee
beverage were investigated. Coffee powder (4 g) was soaked into 80 mL distilled water and extracted for 15,
30, 60, 120, 180, 240, or 300 sec at 60°C in an ultrasonic bath (40 kHz, 300 W). Hot-water extraction (HE)
at 80°C for 300 sec was used as a control. Content of soluble solids in coffee beverage prepared by UAE (60~300
sec) was same or higher than those of HE, however, no significant differences were observed among the four
beverages extracted for more than 120 sec. Clarity and browning index of beverage prepared by UAE (15 sec)
and by HE were significantly higher and lower, respectively, compared to those of the other. Content of phenolic
compounds was lower and higher respectively, in beverage prepared by UAE (15 sec, 30 sec) and UAE (60~300
sec) than by HE. DPPH radical scavenging activity was highest in beverage prepared by UAE (15 sec) and HE.
Sensory evaluation showed that color, aroma, taste, and overall acceptability were rated with the best score for
beverage prepared by UAE (15 sec) and the worst score for beverage prepared UAE (120~300 sec). Therefore,
ultrasound-assisted extraction can be used for improving quality of coffee beverage.
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Fig. 1. Extraction yield of soluble solids in coffee beverages
processed by ultrasound-assisted extraction.
HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz,

300 W, 60°C, 15~300 sec). Means=SD (n=3) with the same letter above the bar are
not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 2. Clarity of coffee beverages processed by ultrasound-assisted
extraction.
HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz,

300 W, 60°C, 15~300 sec). MeanstSD (n=3) with the same letter above the bar are
not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 3. Browning index of coffee beverages processed by
ultrasound-assisted extraction.

HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz,
300 W, 60°C, 15~300 sec). Means=SD (n=3) with the same letter above the bar are
not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 4. Phenolic compounds of coffee beverages processed by
ultrasound-assisted extraction.

HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz,
300 W, 60°C, 15~300 sec). Means=SD (n=3) with the same letter above the bar are
not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 5. DPPH radical scavenging activity of coffee beverages
processed by ultrasound-assisted extraction.

HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz,
300 W, 60°C, 15~300 sec). Means+SD (n=3) with the same letter above the bar are
not significantly different by Duncan’s multiple range test (p<0.05).
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Table 1. Sensory quality of coffee beverages processed by ultrasound-assisted extraction

Extraction condition”

Sensory quality
HE UE-15 UE-30 UE-60 UE-120 UE-180 UE-240 UE-300
Color 6.8812.03” 6.88:1.87° 6.18£1.33" 6.53£1.74° 5.65:1.66" 494£175 494£195° 4.82+1.94°
Aroma 5,642,308 6.88£1.65° 653£133"  629:186™  5.53:1.74% 5.00£2.12° 541£146" 547£1.18"
Taste 37142.82° 523:2.19° 447£150" 400£190" 34741.59° 353£1.74° 3.88£1.72" 3714183
Overall acceptability ~ 5.18+3.00™ 5.94+16T° 553184 500187  435:176" 3944147 3.94+1.59° 4.12£176"

"HE, hot-water extraction (80°C, 5 min); UE, ultrasound-assisted extraction (40 kHz, 300 W, 60°C, 15~300 sec).
’MeanstSD (n=20) in a row followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).
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