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Abstract: This study was performed to investigate M2
differences of antioxidant activity, the content of free
amino acids including GABA(gama-amino butyric acid) =7(Vigna radiata L. Wilczek):= ¥ *HLeguminosae)
among mungbean cultivars grown in Highland area (Jinbu) of o] A7} 556 FapatE T F, B U o® o
and to compare those between seeds and sprouts. In DPPH 57t £, A8 B ofe} kg oz o]8¥o] YrhKo
(diphenyl picrydrazyl) radical scavenging activity, 'Jangan' et al, 1982). &2 w74, H(ITH), =, Y, <5
mungbean activity was more higher than that of other Uz FEE ol &HHKim et al., 1981). ol vkt
cultivars. The content of total phenolic compounds of g7t RuEHEA 7154 AF o2 B8 Tkl
mungbean ranged from 1,186 to 1,493 /8/g in seed and AEF I 9t} FFolA] #2]¥ vitexin?} isovitexin &
2,321 t0 2,783 £g/g in sprout. Among amino acids of seeds, Akel, s 9 vpagAo] Ba(Kim et al., 1998)= $iTh
the content of glutamic acid was highest in 'Soseon' Kim et al.(2008)°] 2Jatd =55 olo] P B dYAdst
mungbean, and contents of almost amino acids increased a7t Hold T8 Aol ghrwo] Stk skgich
during sprouting of seeds. The content of GABA that are el Bt A FE FESA O Bt A7 A5y
known as a material having high functional effects on oI$FA(Kim et al., 2009a), 571, FA b =5 A5
human body was also analyzed. When the relatively high g ekl w1 ATH(Kim et al., 1981; Hyon et al,
content of GABA was observed in seeds of almost 1992)7}F o] F| A Aol A Aule =7 B554
mungbean grown in highland, and their contents rapidly 2 ARl #d A= A9 gl AAolt sFuU=
increased after sprouting from seeds. As a result of this Aol oM E Sl AR (Kang ef al., 2004;
experiment, it is expected that mungbean will be developed Hong et al., 2008) ¥} &/del ¥t A74(Kim et al., 2009a),
to a good alternative crop having high value as functional F(Ko et al., 1983)7 Awhik kol tjst A57F Hars| gl
food materials in highland area of Korea. AWKChoi and Kim, 1985), Y=0]& A] f&|otu|At 8t
% 9 GABA & Wslol| el A= w|xigh Aol
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Table 1. Air temperature of experiment field(Jinbu) during cultivation period of mungbean

. oa) May June July August
Air temperature(C) ] ) ]
late early middle late early middle Ilate early middle late
Average 128  16.7 194 20.2 214 219 239 25.0 233 223
Maximum 303 305 29 30 314 31 30.8 33.8 31.6 31.7
Minimum 28 -18 7 7.2 15.7 14.6 17.9 18.2 16.4 17.6
YAll data was measured by Daegwallyeong meteorological observatory
Table 2. The chemical properties of soils used in the experimental field
Ex. Cations
pH EC Av.P,Os oM
K Ca Mg Na
experimental (1:5) dS/m mg/kg g/kg e cmol’ /kg----------
field 5.3 0.5 650.5 15.0 03 43 0.8 0.1

Table 3. Growth and physiological characteristics of mungbean cultivars grown in highland field

Cultivar Plant height

Flowering date Beginning of pod

(cm) (M.D) (M.D)
Dahyeon 73.8 bc” 7.17 7.19
Daseon 81.8 a 7.17 7.18
Geumsung 78.2 abc 717 7.18
Jangan 728 ¢ 7.16 717
Nampyeong 80.6 abc 717 7.18
Soseon 77.8 abc 7.17 7.18

“Mean separation within columns by Duncan's multiple range test at 5% level

Table 4. Component of yield in mungbean cultivars grown in experiment field

Cultivar No. of pods No. of Seeds Wt. of 100 seeds

(No. per plant) (No. per pod) (8)

Dahyeon 57 a 126 b 53 a

Daseon 33 b 14.0 a 5.1 ab

Geumsung 55 a 12.8 ab 45 ¢

Jangan 49 a 126 b 52 a

Nampyeong 33 Db 13.3 ab 4.8 bc

Soseon 44 ab 134 ab 45 c

“Mean separation within columns by Duncan's multiple range test at 5% level




384 g0 . F4d - 054 - S8F - ool - BT - 495 - AV - ol
20 - . mseed sprout
a0 3000 N ab a
1 - b b E 2500 2 ’
b T ¢
'_E 150 § 2000
;J % 1500 a® ab 2 ° 2
2 100 - 3 b
SRy
0 T T T T T
0 - Dahyeon Daseon Geumsung Jangan Nampyoeng Soseon
Dahyeon Daseon Geumsun; angan ampyoen; oseon
) oo s Fig. 3. Total phenolic compound content of seeds and
Fig. 1. Comparison of yield among mungbean cultivars sprouts in mungbean cultivars grown in experiment
grown in experiment field. field.
Mean separation within columns by Duncan's multiple ?Mean separation within columns by Duncan's multiple
range test at 5% level. range test at 5% level
Hseed sprout
AD mseed  Fsprout R 1400 .
z a a = a
5_ . ab " 2 1200 i
Z, be ] 1000 ab b
E 30 < El b
%’ 25 E 200
i 20 E &0 a
) E abd ab ab ab
o1 g 400 b
:; 10 i ab ; 200
E . ab9 ab b I b ]
z 0 T T T T T
El 0 J ‘ l . . . ‘ . ‘ I Dahyeon Daseon Geumsung Jangan  Nampyoeng Soseon
Dabyen  Daeon  Gewmsung  Jangam  Nampyeemg  Soseon Fig. 4. Total flavonoid contents of seeds and sprout in
. . . . mungbean cultivars grown in experiment field.
Fig. 2. DPPH radical scavenging activity of etI}anol YMean separation within columns by Duncan's multiple
extracts from seed and sprout of mungbean cultivars range test at 5% level
%rown in experiment field.
Mean separation within columns by Duncan's multiple
range test at 5% level £ ZalgLo|c &
559 FU% UEe] 348 F BehicolS ¥
o} o' 5571 o F5ol Bls DPPH radical 47184 Fig. 4°] Yeh3Ith. DPPH radical 2484537} 59
sEo] Eoth d, ¥ A39 DPPH diks 32 tide = S vlse ARG UEod F Zekiieol= §
% 3 v Ei(Myung and Hwang, 2008)2] A<} H] o] o Ao Uehdt}l 4 368 F Zehp o]
st gAgol Ssret. A A R} Mg Egom], el Al 5T
o ol el =3k
ails & & AelA #4€ DPPH radical 27184, &
H 5ol EepEo|ty Hu FEAR 5o % g, TEhheolE kS TR oR ddd 2 W, F
A Fole FFES AFEY Ve el 72 dEoR s Ur%i o] Aloj 4% A 714 F=e| o] 27}
F=E L ek o] A¥-52 DPPH @z 2750 = Yt He A%E Beom, 43 vEel4 DPPH radical 4~
U= st Fs spshs o8 Aol wEolth AgAo] =G A B TRl B, A K5} S
(Chung et al., 2004; Kim et al., 2009b). TZ=|of|A] Aul] & dfo] £ FFS E&iu}.
B 0] S8 i due A0 diEg 3), F
off $He Tl L 1,186~1,493 pg/g WHE BT, 7El o=t &y
e 2,321~2,783 1g/go % w4 Ho] $HE HEE ©f FE Qo] Fad TR B S T
84 Fol ool SR AS & 4 AU BUNF Wb 9181 294 AN 5] GABA § St
sl feel e FHS T T, UR NE, WE % GRS RHIAT F45 4R 42 ohledl 42 9
e T, A sEglen, "}E Folls oAl = 3to] ARG F 38F 9] REEAe] tiF ol AmvtED
o A illz”oﬂj‘i Loir}, ol E2o] Zh% skl A Fig. 59} 7t}

Kim et al.(2004)°] ZA}st
1g/g vlag wo= vk

9] Fd= 8l 3,176~5,789
Tl Ao Yyt

A9 7] opv]AKTable 5) 5 glutamic acid 2
o] 71¢ =9kt) glutamic acidi oF]:=AF A<

o

A




AR Aol A A HF FFEY FAkst A 9 opv|iAl 24 vl 385

K
Y

#4Bh 85727

— P 58130

| Hylye §1040

- Ly 8540

1
T

- fa1 29480
&
»

W

- s

® 0 E) 0 - EY 0 o o o e
Ry

Fig. 5. Chromatogram of free amino acids in standard solution.

a)Name of amino aicds - P-Ser: 0 -Phosphoserine, Tau:Taurine, PEA: 0 -Phosphoethanolamine, Urea:Urea, Asp:L-Aspartic
acid, Thr: L-Threonine, Ser:L-Serine Glu:L-Glutamic Acid, Sar:Sarcosine, a-AAA: L-2-Aminoadipic Acid, Gly:Glycine, Ala:
L-Alanine, Cit:L-Citruline, a-ABA:DL-2-Aminobutyric Acid Val:L-Valine, Cys:L(-)-Cystine, Met:L-Methionine, Cysthi:L-
Cystathionine, Ile:L-Isoleucine, Leu: L-Leucine, Tyr:L-Tyrosine, Phe:L-Phenylalanine, b-Ala: 8 -Alanine, b-AiBA:DL-3-
Aminoisobutyric Acid, g-ABA:4-Aminobutyric acid, EOHNH,:2-Aminoethanol, Hylys:DL-plusallo- § -Hydroxylysine, Orn:
L-Ornithine, Lys:L-Lysine, 1Mehis:L-1-Methylhistidine, His:L-Histidine, 3Mehis:L-3-Methylhistidine, Ans: L-Anserine,
Car:L-Carnosine, Arg:L-Arginine

Table 5. Comparison of free amino acids content in seed of mungbean grown in highland area (mg 100g”, D.W.)

Cultivars Aspa) Thr Ser Glu a-AAA Gly Ala Val Met Ile Leu Tyr Phe b-Ala Lys His Arg

Dahyeon 67.9¢” 70d 124c 109.8c 84d 149b 186d 30.8c  3.9d 4.8¢ 84d 61b 180c 31b  83d 139d 46.8cd
Daseon  144.2b 19.9ab 229b 1584ab 194b 31.3a 67.1a 66.6a 160b 139b 33.0b 238a 579a 39 339b 26.1a 42.1d
Geumsung 201.5a 22.6a 247ab 187.4a 25.0a 319a 513b 685a 248a 19.8a 475a 295a 625a 172a 47.0a 19.0bc 110.4a
Jangan 1924a 19.3ab 28.5a 174.7a 20.0ab 274a 51.6b 638a 192b 144b 365b 24.0a 547ab 79b 285bc 19.8bc 71.1bc
Nampyeong 129.1b  11.6c  14.7c 130.8bc 13.8c 181b 29.6c 50.5b 11.0c  7.6c 213c 121b 432b 74b  19.0c 157cd 41.3d
Soseon  165.5ab 17.1b  24.0b 189.9a 16.4bc 30.0a 47.6b 65.0a 173b 17.0ab 352b 220a 68.6a 39b 30.7b 22.7ab 92.0ab

“Name of amino aicds - Asp:L-Aspartic acid, Thr: L-Threonine, Ser:L-Serine Glu:L-Glutamic Acid, a-AAA:
L-2-Aminoadipic Acid, Gly:Glycine, Ala: L-Alanine, Val:L-Valine, Met:L-Methionine, Ile:L-Isoleucine, Leu:L-Leucine,
Tyr:L-Tyrosine, Phe:L-Phenylalanine, b-Ala:3-Alanine, Lys:L-Lysine, 1Mehis:L-1-Methylhistidine, His:L-Histidine,
Car:L-Carnosine, Arg:L-Arginine

"Mean separation within columns by Duncan's multiple range test at 5% level

wo] HE EARA GE ofnliAl e Ao ofv]ieEdA itk ok At F valine?t arginine U 08 Al 1

sejobAle] el ohvir|E ddshs oz duA ut grFol T7Fkste] 700 mg/100 g +=7H 7kl e, 1

(Cho et al., 2007). FEZF Ml 24 559 glutamic go] 7M w2 FE ARSI

ac1d«1 grFe] 189.9 mg/100 g2 7P =5kt Fadol & oJHH Uz o] & Aol ofrliAto] TRk WS
frelobv] At F aspartic acid 9} arginine®] g at7] Slsto] ofmjicate] M3t viAbbg o Eﬂf& A

glutamic acid ThHrOo® #& A0RE UEITE aspartic Ag7F dos], e ApiAl S EE S el of

acid9} arginine®] o] 7P £ FFL B EHTE g A77F AR A g Hoof & Zlow 37—1%3}.

SREL
A, £ UL o898 0l glycined AT i FAD L}2O| GABA B
9] 2] opiAte] FeK(Table 6)0] F7bhe AL w. WS 0§38 ATHE HYIE WolNZ A5 U &
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Table 6. Comparison of free

amino acids content in sprout of mungbean grown in experiment field(mg 100g", D.W.).

Cultivars Aspa) Thr Ser Glu a-AAA Gly Ala Val Met Ile Leu Tyr Phe b-Ala Lys His Arg
Dahyeon 2909a” 252.7c 2765a 2419c 665b 1.6d 141.1c 8187b 769c 570.7bc 453.0a 207.4c 6143b 195b 317.2d 590.7c 884.5c
Daseon 238.0b 213.0e 246.7c 259.3c 472d 19c 117.3d 709.3c 66.6d 497.8d 401.8b 190.4d 507.8c 18.6b 352.7b 562.2d 836.4d
Geumsung 224.6bc 267.3b 258.0b 378.5bc 78.8a 2.7a 1944a 835.6b 92.4a 588.4b 456.1a 278.7a 701.5a 24.5a 3329c 620.1b 992.2b
Jangan 188.6d 290.5a 281.2a 713.6a 546c 1.8c 161.5b 9157a 882b 626.7a 471.6a 264.8b 632.4b 169c 381.8 693.2a 1170.0a
Nampyeong 199.7cd 227.0d 2244d 2439c 539c 2.0b 1575b 711.8c 69.3d 486.8d 395.7b 201.2c 516.1c 13.5d 3229 495.8e 796.9e
Soseon 1789d 2255d 216.8d 502.1b 41.0e 1.3e 118.5d 811.6b 57.6e 554.8c 364.2c 199.7c 496.4c 18.6b 331.6 609.2bc 876.6c

“Name of amino aicds - Asp:L-Aspartic acid, Thr: L-Threonine, Ser:L-Serine Glu:L-Glutamic Acid, a-AAA:
L-2-Aminoadipic Acid, Gly:Glycine, Ala: L-Alanine, Val:L-Valine, Met:L-Methionine, Ile:L-Isoleucine, Leu:L-Leucine,
Tyr:L-Tyrosine, Phe:L-Phenylalanine, b-Ala:3-Alanine, Lys:L-Lysine, 1Mehis:L-1-Methylhistidine, His:L-Histidine,
Car:L-Carnosine, Arg:L-Arginine

®Mean separation within columns by Duncan's multiple range test at 5% level
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