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Effects of the Cultivated Areas on Antioxidant Compounds and
Activities of Proso Millet (Panicum miliaceum L.)

Jae Saeng Lee, Seuk Bo Song, Jee Yeon Ko, Jong Rae Kang, Byeong Geun Oh, Myung Chul Seo,
Do Yeon Kwak, Min Hee Nam, and Koan Sik Woo'

Department of Functional Crop, National Institute of Crop Science, Rural Development Administration,
Miryang 627-803, Korea

ABSTRACT Effects of antioxidant compounds and
antioxidant activities of proso millet cultivated in different
areas were determined. The cultivated areas were Milyang
(plain area of interior), Wonju (mountainous territory) and
Sinan (coastal area), and cultivated varieties were Hwanggeum-
gijang (HGG), Byeoruk-gijang (BRG), Norangchal-gijang
(NRG), Bulgeun-gijang (BGG), Whin-gijang (WG). The highest
total polyphenol contents of methanolic extracts were 2.54
and 2.65 mg/g in BGG and BRG produced in Sinan,
respectively. The highest total flavonoid content were 2.66
and 2.59 mg/g in BGG and BRG produced in Sinan,
respectively. The highest total tannin contents were 1.87
and 1.42 mg/g in BRG and NRG produced in Sinan. The
DPPH radical-scavenging activity was the highest value of
BGG (8.54 mg TE/g) and BRG (8.53 mg TE/g) produced
in Sinan. The ABTS radical-scavenging activity was the
highest value of BGG and BRG of 19.48 and 19.29 mg
TE/g in the grains produced in Sinan, respectively. Generally,
there was difference in antioxidant compound contents on
the methanolic extracts of proso millet between the cultivated
areas and varieties.

Keywords : proso millet (Panicum miliaceum L.), cultivated
area, polyphenol, antioxidant activity
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Fe3137) s, 2 AMgolsTh. AR 9 SAEBAS 2280 o)
3k 23E Aolz 18 Aol7k 9 % IcKChoi et al,
= L HitH 2003). Zielinski®} Kozlowska(2000)= Het2-2 AL-&3519
S A% 1 2220 B PARIAT FUAE I
usitizel U W HEE £S5 ME wste] 1 Aol HEL S 2E 802 Agal ol &
2 Aol AREE 71 Fa71d, MS1E, =Rl HE 71 GRS Fske] 80% HghE = 244175t 7
A B2 71A), S7A 5 5E0 % shgon, AujAdge Y B3=Z(SK-71 Shaker, JEIO Tech, Kimpo, Korea)dt t}-2
SopAIQl W AHQL U, SIRHARL ARtolA] A oimlstel 20C WETO] BN HAE AR AE
sholth. TS 20109 59 159 SHEstel 59 31(AY)  shaich
I 69 14(HF), 3Y(Aholl AAsten, A Epe
oz 3T QAL 120x15 emB Sk ARS] & & Bajmis S &
S A7l &9 F 4590] Hi= 8HToA] 9¥ x| 8k 71%2] 80% wgtE &= dE F EdHEs T
stGom, Z+zkol A7 Q] uEy], AR, 47, 5879 Folin-Ciocalteu phenol reagent’} F+==9| Zgj9sA 3
o5k B4S Table 17} 2k A7t Eoke) ke wek,  ghEol ofa SHeln A3 Belne Puow wishs AL
= Aloto] W) eL zk7k 247, 24.5 4 233CE Vg LY 2 BA5I9tiDewanto et al., 2002). ZF &5 50 uL
o], 72kl 747k 701.6, 605.8 W 755.0 mmO.E UJEF o 2% NaxCOs 89 1 mLE 748k & 3871 W] 3he] 50%
Y AZRAI7FE Z17F 577.0, 448.8 W 5764417k 2 e Folin-Ciocalteu reagent(Sigma-Aldrich, St. Louis, MO,
T U U PUSEE 3PS AU ANAE T USA) 0 WL JSHISE 08 T 50l BT U8
2P e o] A7) AF-E =4 7](Ssang Yong Machine Ind., 750 nmoj|A| 2431111, EEE2Q gallic acid(Sigma-Aldrich)
Inchon, Korea)E |50} FA2] oA FiES BAW Al & ARESto] A &*é’é‘P o, A7 g 59 mg gallic

5 5 ERE ARRslglon, B4 ZH Vibrating sample  acid(dry basis)2 UERH 1T}
mill(CMT Co. Ltd., Tokyo, Japan)Z Hslo] E4-8 A2

Table 1. Seeding, planting, earing and harvest times of proso millet with the cultivated area

Variety]) Location” Seeding Planting Earing Harvest

HGG Milyang 5. 15 5. 31 7.5 8. 18

Wonju 5. 15 6. 1 7. 15 8. 28

Sinan 5. 15 6. 3 7.9 8. 22

BRG Milyang 5. 15 5. 31 7. 20 9. 2
Wonju 5. 15 6. 1 7. 23 9.

Sinan 5. 15 6. 3 7. 17 8. 30

NRG Milyang 5. 15 5. 31 7. 20 9. 2
Wonju 5. 15 6. 1 7. 21 9.

Sinan 5.15 6. 3 7. 13 8. 26

BGG Milyang 5. 15 5. 31 7. 15 8. 28

Wonju 5. 15 6. 1 7. 21 9. 3

Sinan 5. 15 6. 3 7. 12 8. 25

WG Milyang 5. 15 5. 31 7. 19 9. 1

Wonju 5. 15 6. 1 7. 19 9. 1

Sinan 5.15 6. 3 7. 16 8. 29

YHGG: Hwanggeum-gijang, BRG: Byeoruk-gijang, NRG: Norangchal-gijang, BGG: Bulgeun-gijang, WG: Whin-gijang.
2)Milyang: 35° 29" 42" N, 128 44' 27" E, altitude above sea level 13 m, Wonju: 37° 13' 59" N, 128° 05' 08" E, altitude above
sea level 330 m, Sinan: 35° 05' 05" N, 126° 17' 41" E, altitude above sea level 15 m.
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Fig. 1. Total polyphenol contents of un-hulled (A) and hulled proso millet (B) with the cultivated area.
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values in the same column with different superscript capital letter at the same cultivated area of sorghum are significantly
different (p<0.05). Mean values in the same column with different superscript small letter of one variety are significantly

different (p<0.05).
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At Alotol| A Ajufst 71A-2 221 2.16, 2.65, 1.96, 2.84
181 mg/gO R FEgo] ROlHOR £e FHL W
o A FE=(Fig. 1B)] 47 = 471
1.65, 1.64, 1.82 9 1.54 mg/g, 4 = 7 .
1.70, 2.27 9 1.61 mg/gl 2 {-91& 9l gaF }o
W, A= 22 1.71, 1.71, 1.78, 1.21 L 2.25 mg/gO 2
g717o] foHOR £ FFS Btk & Sepriol=
AL Fig 29} o] 7)Y 2F 2580 3 2
Fe(Fig. 24)E WEHORA A WA Al 2
717, HE7|A, =5 2713, B3 4 37| Aol A ZHzF
2.36, 1.76, 1.80, 2.27 4 2.45 mg/gC 2 7|7, HE7]
271l frojAor w8 e 2o, *P7P?<l°l
7&% Ho A Aulgt 7178 Z42F 1.90, 2.59, 2.46, 2.66

2 NE e

OMiryang =Wonju mSinan

b
n

o
=]

2) aA aA3AB

A
. + | |bAB I {» | IaA'
WG

(A) HGG"

~n
(%]

-
(2]

Total flavonoid content (mg/g)
- )
= =)

o
o

are significantly different (p<0.05).

2.4 EMiryang =Wonju ESinan
5 21
£1s
E 1.5 an P
k= aBC aA aA
]
e 1.2 abC
£ 09 abA
[}
= aAaD
g 0.6
F o3
0.0
(A) HGG" we

Fig. 3. Total tannin contents of un-hulled (A) and hulled proso millet (B) with the cultivated area. YSee the Table 1.
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Fig. 2. Total flavonoid contents of un-hulled (A) and hulled proso millet (B) with the cultivated area. YSee the Table 1. *Mean
values in the same column with different superscript capital letter at the same cultivated area of proso millet are
significantly different (p<0.05). Mean values in the same column with different superscript small letter of one variety
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values in the same column with different superscript capital letter at the same cultivated area of proso millet are
significantly different (p<0.05). Mean values in the same column with different superscript small letter of one variety

are significantly different (p<0.05).
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OS2 FE7I BRI oo r 52 B4E B
o, AFRQL A Aol A Auigt 7178 ZH2t 12.04,
16.03, 9.67, 12.63 & 9.32 mg TE/gO.& HW&7]|% o] §9
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. DPPH radical scavenging activity on methanolic extracts of un-hulled (A) and hulled proso millet (B) with the cultivated

area. "'See the Table 1. ’Mean values in the same column with different superscript capital letter at the same cultivated
area of proso millet are significantly different (p<0.05). Mean values in the same column with different superscript small

letter of one variety are significantly different (p<0.05).
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area of proso millet are significantly different (p<0.05). Mean values in the same column with different superscript small
letter of one variety are significantly different (p<0.05).
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