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Comparison of Functional Materials in Organic
Cultivated Minor Cereal Crops

Yoon, Seong-Tak - Kim, Tae-Ho - Nam, Jung-Chang - Kim, Tae-Yun -
Kim, Hye-Rim - Jo, Sung-Hoon - Lee, Seung-Woo - Lee, Myung-Cheol -
Kim, Min-Jeong - Kim, Seong-Min

Miscellaneous grain crops has been appeared as a well-being food and the demand
of them are increasing recently. It is urgent to study especially about the functional
materials of foxtail millet, common millet and sorghum. This experiment was
conducted to evaluation and comparison several functional materials of fatty acids,
anthocyanin content, total phenol content and DPPH assay of rice, and foxtail
millet, common millet and sorghum produced organically so that these results
would provide as a basic information for developing functional products by using
miscellaneous grain crops. Total content of fatty acids was in order of foxtail
millet (0.649%) and common millet (0.33%), sorghum (0.172%) and rice (0.111%)
respectively. The content of unsaturated fatty acid was also in order of foxtail
millet (0.511%) and common millet (0.269%), sorghum (0.122%) and rice (0.069%)
respectively. Although there was no detection of anthocyanin content in rice,
foxtail millet and common millet, sorghum showed high content of anthocyanin
content. Sorghum of Mongdangsusu showed the highest anthocyanin content
(137.5mg/g). In the total phenol content of rice, foxtail millet, common millet and
sorghum, rice of Chucheongbyeo had high content (13.70ug/g) whereas Daeanbyeo
was the lowest content (10.07ug/g). Foxtail millet of Hinchajo, common millet of
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Byeorukgijang and sorghum of Chalsusu showed the highest total phenol content
of 25.8pg/g, 69.4pg/g and 682.2pg/g respectively. In the average of total phenol
content among rice, foxtail millet, common millet and sorghum, foxtail millet,
common millet and sorghum showed 12.25ug/g, 16.95ug/g, 51.01pg/g and 447.4g/
g of total phenol content respectively. The average of total phenol content of
sorghum was 26.3pg/g. It is 36.3 and 26.3 times higher compared with rice and
foxtail millet respectively. In the antioxidant activity of seeds by DPPH(1,1-dip-
henyl-2-picrylhydrazyl) assay for rice, foxtail millet, common millet and sorghum,
rice of Chucheongbyeo, foxtail millet of Ganghywajo and common millet of
Geumeungijang showed the highest antioxidant activity with 3.6%, 4.78% and
13.4% respectively. Antioxidant activity of sorghum ranged from 88.47 to 90.11%.
The average of antioxidant activity among four crops, the highest antioxidant
activity was obtained from sorghum (89.50%) and the next was common millet
(6.13%), foxtail millet (2.43%), and rice (1.60%) in their order of antioxidant
activity. The average of antioxidant activity of sorghum showed 55.9, 37.0 and
15times higher compared with rice, common millet and foxtail millet respectively.

Key words : foxtail millet, common millet, sorghum, total phenol content, antixidant
activity
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Table 1. Saturated fatty acid and unsaturated fatty acid ratio of seeds in rice, foxtail
millet, common millet and sorghum

(unit : %)
Saturated fatty acid | Unsaturated fatty acid
[lpumbyeo 40.2 59.8
Chucheongbyeo 40.2 59.8
Rice
Daeanbyeo 33.9 66.1
Average 37.9 62.1
Olhwangchajo 21.3 78.7
Cheongjangmichajo 21.0 79.0
Hinchajo 20.9 79.1
Mongdangjo 20.8 79.2
Magjo 22.5 71.5
Foxtail millet
Chaljo 22.0 78.0
Hwanggeummaejo 233 76.7
Hwangsekjo 21.7 78.3
Ganghywajo 19.1 80.9
Average 21.3 78.7
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Saturated fatty acid | Unsaturated fatty acid
Chalgijang 18.0 82.0
Hwanggijang 224 77.6
Hingijang 17.5 82.5
Common millet Byeorukgijang 17.7 823
Bulgeungijang 18.1 81.9
Geumeungijang 19.5 80.5
Average 18.5 81.5
Mongdangsusu 30.5 69.5
Jaerechalsusu 28.8 712
Monktaksusu 31.1 68.9
Chalsusu 30.0 70.0
Sorghum
Hinjangmoksusu 26.9 73.1
Maesusu 255 74.5
Hwanggeumchalsusu 29.7 70.3
Average 29.0 71.0

2. & OI-EA]O]. %t} =13

H 8 frleo® A - AR = 71, F4Y GEAoRI S dEFHolE E43F A
+ Table 20|41¢} 2T} B AFNA AHEE W 3%FF, £ 9FF, 718 6FTAA=
opdo] A& A &tk Fole 2] FFo| BdraolA 137.5me ¢!, AU Z
oA 114.17mg-g", BEFFFOlA 121.67Tmg- g, ZFFNA 157.5mg- ¢!, dAEFS
54.17mg- ", PlgolA 65.83mg-g!, FFEFFAA 167.5me-g'e FFS YERAT
Vg B e Jehd F5S FEEFFEA 167.5mg-g'olloen, 1 Fe FEL
WESRA 65.8mg- g S UrEhH Atk

Table 2. Anthocyanin content of seeds in rice, foxtail millet, common millet and sorghum
(unit : mg'g")

Ilpumbyeo -

Chucheongbyeo -

Rice
Daeanbyeo -

Average -
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Olhwangchajo -

Cheongjangmichajo -

Hinchajo -

Mongdangjo -

Maejo -

Foxtail millet
Chaljo -

Hwanggeummaejo -

Hwangsekjo -

Ganghywajo -

Average -

Chalgijang -

Hwanggijang -

Hingijang -

Common millet Byeorukgijang -

Bulgeungijang -

Geumeungijang -

Average -

Mongdangsusu 137.50+5.00

Jaerechalsusu 114.17£7.22

Monktaksusu 121.67+8.04

Chalsusu 157.50+5.00

Sorghum
Hinjangmoksusu 54.17+1.44

Maesusu 65.83+£3.82

Hwanggeumchalsusu 167.50+5.00

Average 116.91+5.07

g S(1996)2 FAF FHFT AEAOMD FF EHolA FHT T Sy M2E BT
AEAoPD FFE Az 437} A4E 7H AlFol FA gl A F Blef &3k,
BE7I7F =& ATLTF GEA o] Bol FAHE AES YehiUtaL st o
S(2008)2 HAFT FHAAH} 5710 e AEA o FF wo] ATolA ZHA 7)ol A
BEZIHA a8 dol] e FUEA P FFe Mg da 169 ofstol M= 7.82+4.3
mg-g' ol3tATHY sh o, 35U ool A= 13.09ﬂ:4.2mg-g'19.E ERsA S8
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86 ool = 15.98+3.9mg - g1 ATHIL 3HATH B Aol & Aol w2t
EAobd S B4 A obdAR, AA T dEA OM g} st BE B
A@olA e z, Z1Fd A e RN O] AEHA AUARL, FolA ] PEA oM 3
& 7EF ﬂ#o] 116.9mg-g' & ZAFel W] vt ¢ —g—% & 5 AT
3. & dlw %

W g X o, 71 @418 a9 5 ISAEEE gl § dHed BEY e
B3 AFE Table 30149} 2tk

HolA Z HAEAER FFS FHWI) 13.70ug-g' O & 7P Bwekew tieh v} 10.07

ng-g' 2 M AUk ol AE dxpxr} 258ug-g 2 TP Bgton, ogo Aslxr)
23pg-g'OF BYTh M P He FEL Wz W Byt 27 124%, 13.1%S
YelATh 7182 9= HEZF0] 69.4ug-¢' 2 7P o] Bgton, g&e Ho]
o] 595ug-g' oItk & FAE3go] e FFe AL g BU)Fo2AM 22 336
ng-g', 36.8ug- ¢S BT F50 AeE ZE50) 682.2ug - ¢S YERRY 7HE &
o] Bokon, e FFELSI) s4llpg- g 02 o] wdth M He FFL A

HPZFFF2A 2379ug- g o1 UTH

Table 3. Total phenol content of seeds in rice, foxtail millet, common millet and sorghum

(unit : pg-g")
Ilpumbyeo 12.97+4.80
Chucheongbyeo 13.70+£2.94
Rice
Daeanbyeo 10.07+0.71
Average 12.25+2.82
Olhwangchajo 16.60+3.41
Cheongjangmichajo 17.23£1.60
Hinchajo 25.77+4.80
Mongdangjo 13.13+3.74
Maejo 12.43+0.93
Foxtail millet
Chaljo 14.37+4.37
Hwanggeummaejo 13.33+4.20
Hwangsekjo 17.43+0.49
Ganghywajo 22.30+9.60
Average 16.95+3.68
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Chalgijang 36.83+1.98
Hwanggijang 49.20+4.04
Hingijang 57.53+8.61
Common millet Byeorukgijang 69.40+7.76
Bulgeungijang 59.47+4.40
Geumeungijang 33.63+4.79
Average 51.01+5.26
Mongdangsusu 459.47+26.33
Jaerechalsusu 237.87+13.37
Monktaksusu 480.37+49.98
Chalsusu 682.20+100.36
Sorghum
Hinjangmoksusu 317.47£15.83
Maesusu 413.40+56.37
Hwanggeumchalsusu 541.074£51.47
Average 447.41+£44.82
B Al e o 3F, = 1% 6FF, S TEE BT F s FPE
| oHE 1225ug- g, 2E 1695ug- ¢, 71%% 51.01pg- g, el Aol 4474pg- ¢!
& IR 8 AL X 713, £ 3RES| § AT FFE Sk 8
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Table 4. Antioxidant activity of seeds by DPPH assay in rice, foxtail millet, common millet
and sorghum

(unit : %)
[lpumbyeo 0
Chucheongbyeo 3.6
Rice
Daeanbyeo 2.02
Average 1.60
Olhwangchajo 0.08
Cheongjangmichajo 2.52
Hinchajo 3.26
Mongdangjo 0.75
Maejo 2.02
Foxtail millet
Chaljo 2.13
Hwanggeummaejo 2.34
Hwangsekjo 4.03
Ganghywajo 4.78
Average 243
Chalgijang 5.86
Hwanggijang 4.82
Hingijang 4.76
Common millet Byeorukgijang 4.24
Bulgeungijang 3.69
Geumeungijang 13.39
Average 6.13
Mongdangsusu 89.90
Jaerechalsusu 88.47
Monktaksusu 90.00
Chalsusu 89.25
Sorghum
Hinjangmoksusu 90.11
Maesusu 89.30
Hwanggeumchalsusu 89.44
Average 89.50
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W 35, 2 98T, /14 653, 77 155 B I8t EHE BY > R >x
> £ 2 747 1.60% > 2.43% > 6.13% > 89.50%Z UEFGT o] sl F4de =
o] 37vl, 7172 15¥L} =kt
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