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Abstract

Effects of cultivation time on the antioxidant contents and activities of foxtail millet and proso millet were
determined. The cultivation times were early-season (ES), normal-season (NS), and late-season (LS), and the
cultivated varieties were Hwanggeum-cho (HGC), Cheongcha-cho (CCC), Samdamae (SDM), Gyeongkwan 1
(GK 1), Gyeongkwan 2 (GK 2), Ganghae-cho (GHC), Hwanggeum-gijang (HGG), Manhongchal-gijang (MHCG),
Byeoruk-gijang (BRG), Norangchal-gijang (NRG), and Whin-gijang (WG). The total polyphenol, flavonoid, tan-
nin content, and DPPH and ABTS radical scavenging activities of the methanolic extracts of foxtail millet and
proso millet showed significant differences according to cultivation variety and time. The highest total polyphenol
content of foxtail millet was 29.33 mg of gallic acid equivalent (GAE)/g of sample in GK 1 at LS, whereas
that of proso millet was 23.48 mg of GAE/g of sample in BRG at LS. The highest total flavonoid content of
foxtail millet was 2.12 mg of catechin equivalent (CE)/g of sample in CCC at ES, whereas that of proso millet
was 4.49 mg of CE/g of sample in BRG at LS. The highest total tannin content of foxtail millet was 14.07
mg of tannic acid equivalent (TAE)/g of sample in SDM at LS, whereas that of proso millet was 15.59 mg
of TAE/g of sample in BRG at LS. The highest DPPH radical scavenging activity of foxtail millet was 7.71
mg of TE/g of sample in CCC at NS, whereas that of proso millet was 12.66 mg of TE/g of sample in BRG
at LS. The highest ABTS radical scavenging activity of foxtail millet was 8.05 mg of TE/g of sample in GK
1 at LS, whereas that of proso millet was 34.46 mg of TE/g of sample in BRG at LS. Generally, HGC, GK
1, and GHC had more beneficial effects at LS than ES or NS, whereas CCC, SDM, and GK 2 had more beneficial
effects at NS than ES or LS, and proso millet had more beneficial effects at LS than ES or NS.
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Table 1. Seeding, planting, earing and harvest times of foxtail millet and proso millet with varieties and cultivated times

Variety” Cultivated times Seeding Planting Earing Harvest
Early-season 5. 15% 6. 1 7. 15 8. 29

HGC Normal-season 6. 15 6. 30 8 8 9. 22

Late-season 7. 15 7. 30 8. 31 10. 15

Early-season 5. 15 6. 1 8 6 9. 20

CcCC Normal-season 6. 15 6. 30 8. 24 10. 8

Late-season 7. 15 7. 30 9. 11 10. 26

Early—season 5. 15 6. 1 8 6 9. 20

SDM Normal-season 6. 15 6. 30 8. 20 10. 4

Foxtail Late-season 7. 15 7. 30 9. 9 10. 24
millet Early-season 5. 15 6. 1 8 2 9. 16
GK 1 Normal-season 6. 15 6. 30 8. 18 10. 2

Late-season 7. 15 7. 30 9. 7 10. 22

Early-season 5. 15 6. 1 7. 27 9. 10

GK 2 Normal-season 6. 15 6. 30 8. 18 10. 2

Late—season 7. 15 7. 30 9 1 10. 16

Early—season 5. 15 6. 1 8 8 9. 22

GHC Normal-season 6. 15 6. 30 8. 24 10. 8

Late-season 7. 15 7. 30 9. 11 10. 26

Early-season 5. 15 6. 1 7. 12 8. 26

HGG Normal-season 6. 15 6. 30 7. 27 9. 10

Late-season 7. 15 7. 30 8. 18 10. 2

Early-season 5. 15 6. 1 7. 21 9. 4

MHCG Normal-season 6. 15 6. 30 8 8 9. 22

Late-season 7. 15 7. 30 8. 22 10. 6

Pr Early—season 5. 15 6. 1 7. 23 9. 6
mi(l)lse(; BRG Normal-season 6. 15 6. 30 8. 12 9. 26
Late—-season 7. 15 7. 30 8. 26 10. 10

Early-season 5. 15 6. 1 7. 21 9. 4

NRG Normal-season 6. 15 6. 30 8. 12 9. 26

Late-season 7. 15 7. 30 8. 30 10. 14

Early-season 5. 15 6. 1 7. 19 9. 2

WG Normal-season 6. 15 6. 30 8. 12 9. 26

Late-season 7. 15 7. 30 8. 30 10. 14

YHGC: Hwanggeum-cho, CCC: Cheongcha-cho, SDM: Samdamae, GK 1: Gyeongkwan 1, GK 2: Gyeongkwan 2, GHC: Ganghae—-cho,
HGG: Hwanggeum-gijang, MHCG: Manhongchal-gijang, BRG: Byeoruk-gijang, NRG: Norangchal-gijang, WG: Whin-gijang.
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Fig. 1. Total polyphenol contents of methanolic extracts from foxtail millet (A) and proso millet (B) with the variety and cultivated
times. "Mean values with different superscript small letter of same cultivated times are significantly different by Duncan’s multiple
ranged test (p<0.05). Mean Values with different superscript capital letter at the one variety are significantly different by Duncan’s
multiple ranged test (p<0. 05) YHGC: Hwanggeum-cho, CCC: Cheongcha-cho, SDM: Samdamae, GK 1: Gyeongkwan 1, GK 2: Gyeongk-
wan 2, GHC: Ganghae— cho. YHGG: Hwanggeum-gijang, MHCG: Manhongchal-gijang, BRG: Byeoruk-gijang, NRG: Norangchal-gijang,
WG: Whin-gijang.
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Fig. 2. Total flavonoid contents of methanolic extracts from foxtail millet (A) and proso millet (B) with the variety and cultivated
times. "Mean values with different superscript small letter of same cultivated times are significantly different by Duncan’s multiple
ranged test (p<0.05). Mean values with different superscript capital letter at the one variety are significantly different by Duncan’s
multiple ranged test (p<0.05). HGC: Hwanggeum-cho, CCC: Cheongcha—cho, SDM: Samdamae, GK 1: Gyeongkwan 1, GK 2: Gyeongkwan
2, GHC: Ganghae—cho. YHGG: Hwanggeum-gijang, MHCG: Manhongchal-gijang, BRG: Byeoruk-gijang, NRG: Norangchal-gijang, WG:
Whin-gijang.
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Fig. 3. Total tannin contents of methanolic extracts from foxtail millet (A) and proso millet (B) with the variety and cultivated
times. "Mean values with different superscript small letter of same cultivated times are significantly different by Duncan’s multiple
ranged test (p<0.05). Mean values with different superscript capital letter at the one variety are significantly different by Duncan’s
multiple ranged test (p<0. 05) YHGC: Hwanggeum-cho, CCC: Cheongcha-cho, SDM: Samdamae, GK 1: Gyeongkwan 1, GK 2! Gyeongk-
wan 2, GHC: Ganghae—cho. YHGG: Hwanggeum-gijang, MHCG: Manhongchal-gijang, BRG: Byeoruk-gijang, NRG: Norangchal-gijang,
WG Whin-gijang.
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