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Abstract

Physicochemical characteristics and antioxidant activities of twelve varieties of legumes and cereals in Korea
were analyzed and compared. Crude protein content was higher in legumes (20.60~ 34.47%) than in cereals (8.96
~15.45%). Crude fat contents of soybean (17.73%) and black soybean (18.79%) were higher than other legumes
(0.68~1.38%) and cereals (1.01~5.39%). The major minerals were potassium, calcium and sodium, and especially
calcium and potassium were high in legumes. Unsaturated fatty acids composition ranged from 66.79% in cowpea
to 85.14% in soybean, and Q-3 fatty acids (linolenic acid) content was higher of 7.47~48.25% in legumes than
0.36~3.71% in cereals. Total polyphenol content was higher 1.32~4.15 mg/g in 80% EtOH extracts from legumes
than 0.53~2.83 mg/g in cereals. DPPH and ABTS radical scavenging activities were high values of 62.60%
and 264.20 mg AA eq/g, respectively, in EtOH extract from sorghum.
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B AFoNA AFEEH #A-3-44(Zea mays L., Waxy-Com),
X}Z(Setaria italica L. Beauv, Italian millet), $~(Sor-
ghum bicolor (L.) Moench, Sorghum), %% (Coix la-
cryma—jobi L. var. mayuen Stapf, Adlay), 7173 (Panicum
miliaceum L., Common millet), 22|28 (Hordeum vulgare
var. nudum Spenn, Barley), ™ (Glycine max (L.) Merr,
Soybean), =5 (Phaseolus radiatus L., Mung bean), &
(Phaseolus angularis (Willd.) W.F.Wight, Red bean), <&}
(Glycine max (L.) Merr., Black soybean), &% (Vigna
unguiculata (L.) Walp, Cowpea), 333 (Phaseolus vul-
garis L., Kidney bean)2 % IR GoA AHatd AL
Tt A Gl & AlF sl E47](Micro hammer cutter
mill type-3, Culatti AG, Zurich, Swiss)Z 100 meshZ ¥4}
st WE&7)o ol WA AFstHA A 52 A5}
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mm, Cat No. 1822 090, Whatman International Ltd., Maid—
stone, England) & #A] 2 & 7}3F o2 05 N HNO; 50 mLZ
A 83} Inductively Coupled Plasma Spectrometer(ICP,

Thermo Jarrell Ash, Franklin, MA, USA)E #2413} %t}
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Table 1. Proximate compositions of cereals and legumes in Korea
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Varieties Moisture (%) Crude protein (%) Crude fat (%) Crude ash (%)
Waxy-corn 12.21+0.19V 10.55+0.35" 450+0.11° 1.5340.05°
Italian millet 13.33£0.012" 8.96+0.45 3.29+0.15° 1.25+0.01°
Sorghum 13.23+0.042" 10.98+0.51" 2.64+0.02° 1.13+0.10°
Adlay 10.27+0.38" 15.45+0.12° 5.39+0.23" 1.6740.04°
Common millet 12.61+0.02% 11.87+0.37° 2.14+0.16° 0.83£0.18"
Barley 11.7540.03% 9.07+0.52 1.01+0.06™ 0.63£0.10°
Soybean 9.11+1.43° 34.47+1.63 17.73+0.25" 4.69+0.10"
Mung bean 11.82+0.03% 22.23+1.07 0.89+0.20" 3.57+0.08'
Red bean 13.74+0.04" 21.12+1.62° 0.68+0.41° 3.22+0.01°
Black soybean 10.36+0.00™ 34.10+0.01° 18.79+0.38" 5.13+0.07
Cowpea 11.35+0.09°% 21.52+0.10 1.38+0.20° 3.15+0.03°
Kidney bean 10.98+0.20" 20.60+0.02 1.21+0.30™ 3.86+0.01%
UMean+ SD.
2)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple
range test.
Zn} 4 A =2 FFS JER AT, o}Ae 393~578 mg/100 g WS
2 BAEY JEFL 633~11.65 mg/100 g M E 5
ity A FIIYE 2 7} b e FHS Rtk 2ES FRAAME 938~2591
o) A2l 2, el =A% 2 232 & mg/100 ¢ W2 By} 7bg =9kon, FHAE 602
29 BAE A= Table 17 2ok Z3o] 48 I 4~190.89 mg/100 ¢ B Z Sej7} 7} =33 F/REY
9.11~1374% HZ At 72 Ao A FHFS B 2~7H) ©]F =& FFS YEHUAL BFLS ITHAAE
Row, F7e] xdwd e Ax 896%dA &2 152.33~34550 mg/100 g ¥ 0]l ouz]y Z2r 879263~
1545% M2 &780] 7} %2 FFE Hiloew, 57 1506.88 mg/100 g W92 FF R} FHol Beo] Ff5 o
= 20.60~34.47% WY = 57} 71 =& FHEHS YERY 912t}
Atk =AW FqHFe TR Fe SEH 47 1773 2
1879%2 =& e e 1 9o THE 101~ A =4
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™, 3ol Hlgte] FRA A H O FL& FFS UERY
AH(Table 2). 7 & T2+ 0.34(54)~1.36 mg/100 g
1) HAZ Bxsged, FF+ 069~1.05 mg/100 g
HOAZ 57 /M =2 d3S Yepdth A& nelo

acid(C18:2)7} 7+ stEn S el AdEe
23774%91 4 2FZ22] 64.60% Bl syt a8y &5
22 oleic acid(C18:1)7F 49.98% 2 7} ko, 3L

linolenic acid(C18:3)7} 48.25% % 7} =& 3t&H| = e

Fl

1.9001 4] &5-<] 858 mg/100 g HAZ T/ T57F 7HF WAtk Q-3 A H4FQ linolenic acid(C18:3) &S 3579

Table 2. Mineral elements of cereals and legumes in Korea (mg/100 g)
Varieties Cu Fe /n Na Ca K
Waxy-corn 0.49+0.03"¥? 3.15+0.11" 3.93+0.10° 6.33+0.35° 9.71+0.70° 345.50+4.09°
Italian millet 0.48+0.00" 3.01+0.12" 452+0.16™ 6.95+0.22° 15.83+0.14 251.04+2.45®
Sorghum 0.34+0.01° 2.724+0.06™ 4.34+0.55% 6.77+0.35° 9.38+0.08" 261.88+0.35"
Adlay 0.57£0.00™ 3.75+0.30™ 4.92+0.08" 7.52+1.06 12.99+0.85" 290.88+2.09™
Common millet 1.36+0.16" 2.46+0.21" 497+0.13" 6.60+0.24 13.26+0.11° 152.33+3.47"
Barley 0.70+£0.14™ 1.90+0.10 3.94+0.22° 7.85+1.22° 25.91+1.19% 164.46 +2.24
Soybean 1.05+0.01% 6.46+0.05% 5.66+0.14 11.65+1.69° 175.65+0.71°  1304.25+1.75°
Mung bean 0.69+0.02" 5.88+0.33% 5.13£0.52" 9.64+1.76 85.71£6.47°"  1067.88+9.01°
Red bean 0.71+0.00" 5.12+0.12% 4.66+0.20™ 9.64+1.16 60.24+2.13"  1027.50%3.93"
Black soybean 0.99+0.01¢ 6.75+0.09° 5.78+0.08" 9.49+0.79 190.89+3.29°  1506.88+5.52"
Cowpea 0.80+0.03" 858+0.78" 4.65+0.37" 9.82+2.03° 82.10+£7.92° 872.63+7.50°
Kidney bean 0.94+0.02 6.84+0.08° 4.2440.04 9.29+1.29° 103.41+4.19  1141.63+0.91¢

UMean+SD

2)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple
range test.
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Table 3. Fatty acid compositions of cereals and legumes in Korea (Unit: %)
Waxy Italian Common Soy Mung Red Black Kidney
Varieties corn  millet Sorghum - Adlay millet Barley bean bean  bean ;;gn Cowpea bean
Caprylic acid (C8:0) 0.09 0.11 0.12 0.04 0.06 0.19 ND 0.14 0.14 ND 0.22 0.20
Capric acid (C10:0) 3.44 3.20 2.99 2.92 1.63 3.15 2.22 2.35 1.93 2.40 2.87 2.53
Myristic acid (C14:0) 0.04 0.02 ND 0.02 0.04 ND 0.06 0.14 0.12  0.06 0.08 0.09
Palmitic acid (C16:0) 14.39 777 12.78 1284 1141 23.01 10.04 2069 1983 11.27 19.54 9.14
Stearic acid (C18:0) 1.36 3.71 1.61 1.39 1.27 2.19 1.93 4.69 3.09 2.21 2.85 1.62
Arachidic acid (C20:0) 0.64 1.38 0.26 0.25 0.44 ND 0.29 1.47 0.72  0.29 1.22 0.55
Behenic acid (C22:0) NDV 0.44 ND 0.06 0.30 ND 0.32 1.17 157 033 4.34 0.72
Lignoceric acid (C24:0) ND ND ND ND ND ND ND 0.65 1.12 ND 2.11 0.53
Saturates 19.95 16.64 17.77 1752 1516 2854 1486 31.31 2853 1656  33.21 15.39
Palmitoleic acid (C16:1)  0.38 0.14 0.33 0.37 0.35 ND 0.54 0.43 ND ND 0.36 0.20
Oleic acid (C18:1) 31.70 15.48 39.21 4998  24.18 16.40 2529 18.80 853 29.48 15.20 12.42
Monoenes 32.08 15.62 39.53 50.35 2453 16.40 2583 19.23 853 29.48 15.56 12.62
Linoleic acid (C18:2) 46.87  64.60 40.99 3178 5936 51.35 5031 3245 3946 4648 @ 26.10 23.74
Linolenic acid (C18:3) 1.09 3.13 1.70 0.36 0.96 3.71 9.00 17.01 2349 747 2513 48.25
T-polyenes 4797  67.73 42.69 32.13  60.32 55.06 5931 4947 6294 5396 @ 51.23 71.99

PNot detected.

Table 4. Total polyphenol and flavonoid contents, and antioxidant activities of 80% EtOH extracts from cereals and legumes

in Korea
Varieties Polyphenol (mg/g) Flavonoid (mg/g) DPPH? (%) AEACY (mg AA eq/g)
Waxy-corn 1.43+£0.02"% 0.33+0.02" 10.65+0.46° 59.51+2.19
Italian millet 0.58+0.01° 0.36+0.00° 6.36+0.92" 21.38 +5.40°
Sorghum 2.8340.04" 2.08+0.03 62.60+1.09' 264.20+1.35"
Adlay 0.78+0.02° 0.17 +0.00° 7.05+1.07° 1890 +3.58
Common millet 0.53+0.01° 0.13+0.04% 1.47+0.66° 6.69+1.30°
Barley 1.23+0.01° 0.2940.01° 24.79+0.24 65.96+4.69"
Soybean 3.01+0.06' 2.03+0.04' 0.44+0.27 118.85+9.70°
Mung bean 2.4540.04° 0.93+0.00° 16.01+0.81¢ 184.27 +6.82¢
Red bean 4.15+0.02' 4.20+0.06' 37.93+1.23° 226.98+9.93°
Black soybean 3.46+0.06" 2.69+0.02" 23.86+0.05" 186.15+8.15
Cowpea 1.32+0.10° 0.73+0.01¢ 9.03+0.54° 124.06+4.70°
Kidney bean 3.33+0.01 2.52+0.05" 42.27+047" 193.20+6.63¢

"Mean+SD. ?DPPH radical scavenging activity. YABTS radical scavenging activity.
4)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple

range test.
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