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Comparison of the Nutritional and Functional Compounds in Naked Oats (Avena sativa L.)
Cultivated in Different Regions
Ji-Hye Song"', Dea-Wook Kim?', Hak-Young Oh', Jong-Tak Yun?, Yong-In Kuk®, and Kwang-Yeol Yang*'

ABSTRACT To cope with climate change, we compared the quality of naked oats (Avena sativa L.) cultivated in different
regions. Naked oats were collected from domestic farms in different cultivation regions grouped as G1 and G2 for 3 years
(2020-2022). The appearance, quality, and nutritional and functional compounds in the samples were assessed. In terms of
appearance quality, the brightness and yellowness of the samples from the G1 region were significantly lower than those of the
samples from the G2 region in 2020; however, no differences were observed between cultivation regions in the other 2 years. The
results of testing the vitality of naked oats seeds showed that the electrical conductivity value was significantly lower in the
samples from the G1 region than in those from the G2 region only in 2022. Among the nutritional components, moisture content
was higher in the G2 region than in the G1 region over all 3 years, and the crude protein content was significantly higher in the G2
region than in the G1 region over all years. Carbohydrate content was significantly higher in the G1 region than in the G2 region
in all 3 years and was inversely proportional to the crude protein content. The crude fat content tended to be significantly higher
in the G1 region than in the G2 region, except in 2022. The levels of beta-glucan, a functional compound rich in naked oats, ranged
between 3.4% and 4.2%, and except in 2020, there was no significant difference between cultivation regions. In addition, the
content of avenanthramides, representative functional compounds that exist only in oats, was assessed. Over 2 years, in 2021 and
2022, the avenanthramide content was in the range of 2.4-20.7 pg/g and tended to be significantly higher in the G2 region than in
the G1 region in both years. According to a survey of the average and minimum temperatures during the growing season of naked
oats from 2020 to 2022, the average and minimum temperatures in January in the G2 region, which is the cultivation-limit area,
were similar to those in Haenam in the G1 region. In conclusion, differences in nutritional and functional compounds were
observed in naked oats grown in different cultivation areas. Therefore, considering the cultivation area of naked oats is expanding
because of climate change, changes in the compounds that affect quality should be investigated.
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Table 1. Information on samped areas, latitude, longtitude,
and average minimum temperature in January for
the years 2020 to 2022.

Average Minimum

Group Area Latityde- temperature in January (year)
Longitude
2020 2021 2022
Gl Gangjin ~ 34.5-126.7 0.8 -3.5 -2.9
Haenam  34.6-126.6 -0.6 -4.8 -5.4
Jeongeup 35.6-126.8 -0.5 -5 -4.7
Jeongeupl 35.5-126.7 -0.5 -5 -4.7
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Table 2. Heading date of naked oats and average temperature
during the ripening period.

. Average

Year Group Heading Date Temperature (°C)

Gl 9-Apr 15.0
2021

G2 18-Apr 16.3

Gl 13-Apr 15.8
2022

G2 23-Apr 17.5

Gl 11-Apr 15.4

Average
QG2 20-Apr 16.9
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Table 3. Color values of naked oats in different cultivation
regions over 3 years.

Year  Group LY a b
Gl 49.1%" 5.9 21.2°
2020
G2 58.2° 5.8 22.9°
Gl 53.8 5.8 22.5
2021
G2 55.4 5.6 22.0
Gl 57.0 6.0° 22.8
2022 .
G2 55.8 5.7 22.6

DL; Lightness, a; Redness, b; Yellowness.

"Different letters in the same column indicate a significant
difference among experimental groups (p<0.05; Student’s
t-test).

Table 4. Electrical conductivity levels of naked oats in different
cultivation regions over 3 years.

Year Group Electrical conductivity (uS/cm)
Gl 425.5
2020
QG2 392.3
Gl 362.6
2021
G2 391.3
Gl 167.1"
2022 .
G2 229.0°

"Different letters in the same column indicate a significant
difference among experimental groups (p<0.05; Student’s
t-test).
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Table 5. Chemical properties of naked oats in different cultivation regions over 3 years.

Year Grou Moisture Ash Crude protein Crude lipid Carbohydrate
P (%) (%) (%) (%) (%)
Gl 7.7% 1.8 10.9° 10.6* 68.3%
2020 . .
G2 8.3° 1.7 13.7° 9.8 65.9
Gl 9.8 1.7 9.3° 9.3° 68.3
2021 . .
G2 10.7 1.7 11.9° 8.3 65.7
Gl 9.5° 1.6 9.7° 9.5 69.7°
2022 b
G2 10.3* 1.6 11.0° 8.9 68.2

"Different letters in the same column indicate a significant difference among experimental groups (p<0.05; Student’s t-test).
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Fig. 1. Average temperatures by region in Gangjin (A), Haenam (B), and Jeongeup (C) during the experimental period from
2020 to 2022.
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Fig. 2. Average minimum temperatures by region in Gangjin (A), Haenam (B), and Jeongeup (C) during the experimental period
from 2020 to 2022.
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Table 6. B-Glucan levels of naked oats in different cultivation
regions over 3 years.
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Table 7. Changes in avenanthramides levels of naked oats in
different cultivation regions over 2 years.

Year Group B-glucan (%)
Gl 3.4 Avenanthramides
2020 Year Group (nge)
G2 3.8° A B C Total
Gl 4.0 Gl 1.8% 1.6° 1.2° 4.6°
2021 2021
G2 42 G2 8.0 8.5° 42° 20.7%
Gl 3.6 Gl 1.1° 0.7° 0.6° 2.4°
2022 2022
G2 3.5 G2 5.7° 4.5 3.5° 13.7°

*Different letters in the same column indicate a significant
difference among experimental groups (p<0.05; Student’s
t-test).

"Different letters in the same column indicate a significant
difference among experimental groups (p<0.05; Student’s
t-test).

B Marker

4=BYDV
800

Fig. 3. Disease symptoms of barley yellow leaf curl virus (BYDV)-infected oat leaves (A) and detection of BYDV by reverse trans-
cription polymerase amplification reaction (RT-PCR) (B). The RT-PCR product was visualized on a 1.2% agarose gel.
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Table 8. Comparison of avenanthramides levels in normal and
barley yellow leaf curl virus (BYDV)-infected oat
leaves.

Avenanthramides (pg/g)
A B C Total
Normal leaves 0.0 0.0° 0.0 0.0°
BYDV-infected leaves 13.5° 3.7% 0.0 17.2°

"Different letters in the same column indicate a significant
difference among experimental groups (p<0.05; Student’s
t-test).
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