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Physicochemical properties, bioactive composition, and antioxidant
activity of different coffee beans dependent on the cultivation region

Kyung Soo Lee, Ja Min Kim', and Kyung Young Yoon"*

School of Tourism & Food Service, Division of Food, Beverage & Culinary Art, Yeungnam University College
'Department of Food and Nutrition, Yeungnam University

Abstract Five types of coffee bean, which are usually imported and consumed in Korea, were roasted at 250°C for 15
min and extracted by using a filter coffee machine. The physicochemical properties, functional components, and radical
scavenging activity of coffee bean extracts were investigated. The pH of extract was the highest among the extracts and
the soluble solid contents of extracts were 0.9-1.0°Bx. The acidity of the extracts was in the range from 0.46-0.55%, which
was not significantly different from the control. Indonesian coffee bean extract showed the highest brown color intensity
and contained the highest amounts of caffeine and chlorogenic acid. The highest total polyphenol content was found in
Kenyan coffee bean extract. Coffee bean extracts from Indonesia and Kenya showed significantly higher radical scavenging
activities than the other extracts. This study showed that coffee bean extracts from Indonesia and Kenya contained a large
number of bioactive compounds and high antioxidant activity.
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Table 1. pH and acidity of different coffee bean extracts
dependent on the cultivation region

Sample pH Acidity (%) Solid content (°Bx)
Guatemala 4.87+0.01° 0.50+0.04™ 0.90+0.00°
Ethiopia 4.89+0.00° 0.46+0.08 0.97+0.06®
Indonesia 4.77+0.00° 0.55+0.03 0.93+0.06™
Kenya 4.79+0.00¢ 0.53+0.05 1.00+0.00*
Colombia 4.92+0.00* 0.55+0.04 1.00+0.00*

Each value represents the mean+SD of triplicates.

Values in the column with different superscript letters are significantly
different at p<0.05.

ns, not significant.
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Table 2. Color difference and brown color of different coffee bean extracts dependent on the cultivation region

Color difference . .
Sample Brown color intensity
L value a value b value AE

Guatemala 45.13+0.94° 11.78+0.42¢ 19.03+0.36° 56.41+0.86° 0.246+0.007¢
Ethiopia 48.75+0.05* 8.32+0.03¢ 25.46+0.05 54.86+0.02¢ 0.231£0.006¢
Indonesia 43.39+0.03¢ 12.59+0.05% 18.52+0.05¢ 58.05+0.05° 0.298+0.005°
Kenya 44.22+0.06° 11.91+0.08° 19.45+0.06° 57.41£0.05° 0.274+0.010°
Colombia 42.38+0.03¢ 12.30+0.03° 16.91+0.01° 58.50+0.03° 0.276+0.009°

Each value represents the meantSD (n=5)

Values in the column with different superscript letters are significantly different at p<0.05.
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Table 3. Caffeine, chlorogenic acid, and total polyphenol contents
of different coffee bean extracts dependent on the cultivation
region

Sample Caffeine ~ Chlorogenic acid Total polyphenol
(mg/mL) (ug/mL) (mg CAE/mL)
Guatemala 0.74+0.01° 231.100.14¢ 1.59+0.10°
Ethiopia 1.24+0.05° 259.37+1.09° 2.01+0.05°
Indonesia 1.3240.04* 282.99+3.50° 2.02+0.16"
Kenya 1.24+0.02° 276.80+1.01° 2.28+0.07
Colombia 1.22+0.06° 269.47+0.45 2.22+0.15%

Each value represents the mean+SD of triplicates.
Values in the column with different superscript letters are significantly
different at p<0.05.
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Fig. 1. DPPH and ABTS radical scavenging activity of different
coffee bean extracts dependent on the cultivation region. Each
bar represents the meantSD of triplicates. Means with the same
small letter in each bar are not significantly different at p<0.05 using
Duncan’s multiple range test.
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Table 4. Pearson's correlation coefficients among brown color
intensity, total phenolics, caffeine, chlorogenic acid, and
antioxidant activity of different coffee bean extracts dependent
on the cultivation region

Brown color Caffeine Chlorogenic  Total
intensity acid polyphenol
DPPH radical
scavenging 0.590* 0.819%**  0.856***  0.671**
activity
ABTS radical
scavenging 0.767** 0.719*%*  0.887*** 0.699**
activity

*p<0.05, **p<0.01, ***p<0.001
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