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Evaluation of bioactive compounds and antioxidant activity of
roasted oats in different extraction solvents

Ji Hae Lee, Byoung-kyu Lee, Byong Won Lee, Hyun-Joo Kim, Ji-Young Park, Sangik Han, and Yu Young Lee*

Department of Central Area, National Institute of Crop Science, Rural Development Administration

Abstract Roasting process of grains modifies their physicochemical characteristics that affect flavor, color, taste, and
textures, as well as composition of bioactive compounds. We roasted oats at different temperatures (150, 200, and 250°C)
and for different time periods (15 and 30 min). The polyphenol and flavonoid contents in different solvent extracts
(methanol, fermented ethanol, and water) were also investigated. The total polyphenol and flavonoid contents were highest
in the methanolic extract (135 mg gallic acid equivalent/g and 29 mg catechin equivalent/g, respectively, at 250°C/30 min
roasting) and increased with roasting time and temperature. In addition, the avenanthramides were most abundant as
accessed (266 pg/g) in the methanolic extract upon roasting at 200°C for 15 min. The radical scavenging activities, using
2,2-diphenyl-1-picrylhydrazyl and 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid scavenging, increased with roasting
temperature and time. The roasting process may modify the physicochemical structure of oats, thereby, improving
polyphenol extraction and antioxidant activity. The results of this study could be used for the manufacture of foods using

roasted oats.
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Table 1. Quality characteristics of roasted oat
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Length Width Thickness ~ Moisture content Chromaticity
(mm) (mm) (mm) (%) L-value a-value b-value
Unroasted 9.3+1.0°" 2.8+0.2* 2.0+0.3° 6.5+1.0° 51.6£0.6° 6.4+0.0° 22.6+0.2°
150°C/15 min 8.7+0.6™ 2.6+0.1* 2.0+0.2° 2.840.3 53.0+0.3¢ 6.7+0.1" 24.5+0.2¢
150°C/30 min 8.4+0.3" 2.6+0.1* 2.0+0.2° 2.8+0.2° 54.8+0.5" 6.8+0.0° 25.2+0.2¢
200°C/15 min 8.6+0.8" 2.9+0.1% 2.0+0.1° 2.4+0.4° 51.2+0.3¢ 11.4+0.3¢ 29.5+0.4°
200°C/30 min 8.6£0.6™ 3.1+0.1¢ 2.1£0.1% 2.3+0.2° 43.6+0.2° 13.3+0.1° 24.6+0.4°
250°C/15 min 8.6£0.6™ 3.3+0.2¢ 2.4+0.3" 2.6+0.4° 37.3+0.3" 10.4+0.2¢ 16.7+0.3
250°C/30 min 8.7+0.4® 3.3+0.2¢ 2.5+0.2¢ 2.3+0.1° 34.5+0.1* 8.7£0.2° 14.0+0.1°

"The data are means+SD. Values with different superscripts are significantly different at p<0.05 according to ANOVA analysis in the same row.

Table 2. Total polyphenol and flavonoid contents in roasted oat extracts

Total polyphenol (mg GAE/g of extract)

Flavonoid (mg CE/g of extract)

Methanol Fermented ethanol DW Methanol Fermented ethanol DW
Unroasted 77.0£2.5) 11.0+£0.2¢ 27.6+0.3* 13.0+0.6 20.6+0.0° 2.4+0.1°
150°C/15 min 81.4+3.4™ 10.5+0.1° 29.8+0.1* 14.3+0.4™ 13.6+0.2° 3.0£0.2"
150°C/30 min 81.6+2.0" 9.5+0.1° 28.4+0.6" 14.6+0.4™ 17.2+0.7° 2.84+0.0°
200°C/15 min 88.4+3.1° 9.24+0.2° 26.4+0.6" 16.7+0.6° 17.6+0.2° 4.1£0.0°
200°C/30 min 114.443.9° 13.2+0.1¢ 42.6+2.6° 23.7+1.6° 21.2+0.3¢ 9.4+0.1¢
250°C/15 min 126.443.6° 15.5+0.2" 39.9+1.8" 21.7+0.5¢ 27.5+0.5¢ 9.7+0.1¢
250°C/30 min 134.742.2¢ 13.9+0.2° 38.7+0.3" 29.3+2.2¢ 27.6+0.6° 9.5+0.1%

"The data are means+SD. Values with different superscripts are significantly different at p<0.05 according to ANOVA analysis in the same row.
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Table 3. Avenanthramide contents in roasted oat extracts (ng/g

of extract)
Fermented
Methanol ethanol DW
Unroasted 178.2+1.0°V 15.5+0.2° ND?

150°C/15 min 246.0+8.3¢ 18.44+0.1° ND
150°C/30 min 256. 6+7.7° 16.2+0.2* ND
200°C/15 min 266.0+3.4° 26.8+0.1¢ ND
200°C/30 min 252.4+5.7° 26.3+0.0° 1.5+0.0°
250°C/15 min 244.2+14.6° 33.1+0.4¢ 2.5+0.2°
250°C/30 min 219.8+4.5" 30.2+0.5¢ 4.140.0°

"The data are means+SD. Values with different superscripts are
significantly different at p<0.05 according to ANOVA analysis in the

same row.
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Table 4. Radical scavenging effect of roasted oat extracts

=2 E 388 %] A 50 WAl 1 & (2018)

DPPH radicals (mg TEAC/g of extract)

ABTS radicals (mg TEAC/g of extract)

Methanol Fermented ethanol DW Methanol Fermented ethanol DW

Unroasted 9.3£1.6 2.240.2° 14.4+10.4* 22.4+1.2% 6.0+0.2° 10.8+0.0*
150°C/15 min 10.0£1.7° 0.7+0.1* 53.549.0 23.8+0.6* 6.0£0.7° 14.340.1%
150°C/30 min 10.1£2.1° 0.6+0.2% 66.2+4.3" 23.8+0.9* 5.440.3° 13.8+0.0*
200°C/15 min 12.8+£1.9° 3.5+0.1¢ 82.0+£5.0° 26.5+1.0° 7.6£0.5° 13.8+0.4%
200°C/30 min 14.6+2.1™ 4.6+0.2" 171.5+1.5° 30.4+0.8° 8.7+0.7° 18.7+0.2¢
250°C/15 min 18.2+2.2° 1.3£0.2° 162.9+53.0° 33.4+0.7¢ 5.740.3° 18.3+0.3
250°C/30 min 18.8+1.9 2.3+0.2¢ 215.3£17.4¢ 33.4+0.7¢ 7.7+0.5° 16.8+4.1%

The data are means£SD. Values with different superscripts are significantly different at p<0.05 according to ANOVA analysis in the same row.
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Fig. 1. Cellular ROS level in oxidative stress induced HepG2 cell. HepG2 cells were stimulated with various roasted oat extract (100 pg/mL)
then t-BHP (1 mM) to induce formation of ROS. The cellular ROS level was determined using DCFA-DA fluorescent reporter. The data are
means+SD. Values with different superscripts are significantly different at p<0.05 according to ANOVA analysis.
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Fig. 2. Correlation coefficients between cellular ROS level and other factors. Means of cellular ROS level were compared with the total
polyphenol, flavonoid, avenanthramide, DPPH, and ABTS, respectively and correlation coefficients (CC) were obtained.
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