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ABSTRACT This study was performed to determine the
relative quality of mungbeans harvested in bulk after
applying a labor-saving cultivation (LSC) method, compared
to mungbeans harvested three different times under the
conventional cultivation condition. There was no significant
difference in starch, crude protein, and vitexin or isovitexin
content of seed according to the cropping system or harvest
time. The mungbeans grown under the LSC method had
the highest crude fat content, followed by mungbeans from
the third-, the second- and the first-harvest mungbeans
under the conventional cultivation. No significant difference
was found in the composite ratio of saturated fatty acids
to unsaturated fatty acids according to cropping system or
harvest time. The second-harvest mungbeans grown under
the conventional cultivation condition had 17 different
types of fatty acids, while the third-harvest mungbeans
grown under the conventional cultivation and those grown
under the LSC condition had the fewest types of fatty acids
with 12. Of the major saturated fatty acids, palmitic acid
and arachidonic acid had the highest composite ratio in the
first conventional cultivation followed by the second, the
third and the LSC. However, stearic acid showed the
opposite tendency. Of the major unsaturated fatty acids,
linoleic acid had the highest composite ratio in the first
conventional cultivation, followed by the second and third
conventional cultivation and the LSC. Amylogram characteristics
of the mungbeans were significantly different according to

cropping system and harvest times. The mungbeans harvested
after the first conventional cultivation had significantly
higher pasting temperature, peak viscosity, holding strength
viscosity, final viscosity and breakdown, while mungbeans
harvested after the third conventional cultivation had significantly
higher setback viscosity. In contrast, the mungbeans harvested
under the LSC methods had a significantly lower amylogram
value. When harvest rate, color values and amino acid
content of sprout were measured, mungbeans grown under
the LSC conditions had a low harvest rate of sprout, but
had Hunter’s color values and amino acid content of sprout
similar to those of mungbeans grown under the conventional
cultivation condition.
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Table 1. Chemical properties of soil experimented in 2008 and 2009.

Year - O.M. Av. P05 Ex. Cat. (cmol(+)/kg) CEC EC
P (g/kg) (mg/kg) K Ca Mg (cmol(+)/kg) (dS/m)

2008 6.92 33.7 495 1.03 11.0 3.71 15.8 1.39

2009 6.89 35.2 568 1.31 259 3.88 31.1 1.57
XSG THKim ef al., 2009¢; Kim et al., 2010). AESA 71t Table 2. High performance liquid chromatography (HPLC)
g =T QEAYE7]SL B} 2287t o) UE o] o= conditions for analysis of vitexin and isovitexin.
TS SHer A8 HHo] g&stA S7HEIAL ke Items Conditions
o] Z Ao tigt HeH2el RS QAL Q) HRo) thil Mobile phase A(H0 : EtOAc = 92 : 8) : B(MeOH) =
A, AW, AE S(Kim er al., 1981; Um et al., 1990; Kweon o ?5 11/15_

. . o ow rate ml/min
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Table 3. Contents of nutritional component and flavonoid of mungbean seeds under two different cropping pattern in 2008 and

2009.

Nutritional component (%)

Flavonoids (mg/g)

Cropping pattern

Starch Protein Fat Vitexin Isovitexin
Labor saving cultivation 54.0a" 23.0a 1.59a 9.6a 11.5a
. 1st harvesting 53.3a 23.6a 1.39b 10.1a 12.1a
Cé’i:;‘;tt‘g‘;al 2nd harvesting 53.3a 23.3a 1.50ab 9.9a 11.8a
3rd harvesting 52.8a 23.6a 1.51ab 9.2a 10.8a
"Means separation within columns by DMRT at 5% level.
o BASTE oPUR Y BHS BUAR 25 gol FRA e 1-3%e] A w0 SEstn Aol YAE H4
25 ml& 37} $ wREsko] Rapid Visco Analyzer(RVA-4, 9] %_”?_va‘f‘_—l} flavonoid g+ w413 Z3t= Table 33}t
Newport Scientific, Australia)2 =% 3}% T} Zoh AR SRS 52.8~54.0% HYZ Au2] 2 =37
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= /\
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£ 24tk SFUHRO] ofnidt AL HOAR 05 gof
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10.85)9] 742 0.45 ml/min, ninhydrin $H9] 542 (.25
ml/min, column &%= 50~80C, vFe-2xX 131 C= 391
B 7 68503 FFTHKim ef al., 2009d).
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Table 4. Fatty acid composition of mungbean seeds harvested in 2008 and 2009 according to cropping pattern.
Saturated (%) Unsaturated (%)
. Un-
Cropping pattern . .
Caproic Caprylic Capric Lauric Muyristic Palmitic Stearic Arachidic Behenic Total  Oleic Linoleic Linolenic Aragh] Erucic Docosgh L]g‘,wc Nefvon Total known
donic €xanoic eric 1c
Labor saving 047 050 nd® nd 086 2971 333 28 093 3863 377 3726 1296  nd nd 0.8 nd 058 5473 6.63
cultivation
U050 050 006 027 131 2751 501 226 031 3772 392 3486 1368 026 016 036 nd nd 5322 9.06
harvesting
Conven-
tional 2nd
4 051 047 011 016 060 2836 441 229 063 3753 326 3618 1431 013 018 033 009 079 5527 720
culti-  harvesting
vation 3d
051 052 nd nd 082 2863 410 257 066 3781 354 3681 13.96 nd nd 031 nd 009 5481 738
harvesting
“nd : not detected
121, 148 mg/g® 7P WOLT Zleh BFE KT Aok A W £Ile) mE B ARy BHAT:
Tt (Kim et al., 2010) 3} oJAe] HugE & o 5% Lee 5(1997)1} RDA(2006b)2] palmitic acid 22%, linoleic
9] vitexin¥} isovitexin L ZZ3} AujA ]l Q219 acid 33%z2l= B0 H]3)] Z+zF 6, 3% 71F RAH|7F Wk
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A 3x}e} AHAE] 423 £AS arachidonic acid,
erucic acid, lignoceric acid7} X% ] Qro} 5£02 713
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Table 5. Comparison in pasting properties of mungbean seeds under two different cropping pattern in 2008 and 2009.

Viscosity (Unit: RVU)

Pasting

Cropping pattern b Holdin Breakdown
temp. (C g i B
p. (O) Peak (P) strength (H) Final (C) (P-H) Setback (C-H)

Labor saving cultivation 756" 691c 738¢ 1,122b 48¢ 432b

. Ist harvesting 79a 981a 1,058a 1,601a 77a 620ab
Conventional ) 4 1/ esting 76b 909ab 990a 1,495ab 8la 586ab

cultivation
3rd harvesting 79a 804b 870b 1,507ab 66b 703a

"Means separation within columns by DMRT at 5% level.

Table 6. Sprout yields and hard seed ratio of mungbean harvested under two different cropping pattern in 2008 and 2009.

Cropping pattern

1,000-seed weight (g)

Sprout yield (%) Hard seed rate (%)

Labor saving cultivation 53.1 616b" 8.07a

. Ist harvesting 48.8 665a 5.58b

Conv.entl'o nal 2nd harvesting 50.2 658a 1.43¢
cultivation

3rd harvesting 50.7 614b 4.82b

"Means separation within columns by DMRT at 5% level.

Table 7. Hunter’s color values after freeze-drying of mungbean sprout produced under two different cropping pattern in 2008

and 2009.

Color and color difference”

Cropping pattern

L a b
Labor saving cultivation 86.8a" -1.7a 19.5a
. Ist harvesting 86.5a -1.8a 19.7a
Conventional 2nd harvesting 86.1a -1.6a 19.8a
cultivation
3rd harvesting 86.2a -1.6a 19.7a

“L: lightness, a: redness, b: yellowness
"Means separation within columns by DMRT at 5% level.
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Table 8. Amino acid content of mungbean sprout produced in 2008 and 2009 according to cropping pattern (unit: mg%).
Cropping pattern Aspartic Threo Serine Glutgmlc Proline Glycine Alanine Cystine Valine M§th1 Isgleu Leucine Tyrosine Phel}ylala Histidine Lysine Ammo A.rgl Total
acid nine acid onine cine nine nia (4
Labor saving cultivation 2910 664 877 2487 3,409 642 767  nd° 1,108 122 858 1354 392 976 768 1,145 409 1,174 20,061
U 9992 672 811 2460 359 640 788 nd 1120 121 872 1356 406 983 787 1157 303 1,202 20,267
harvesting
Conventional -~ 2nd g0y 4o e3¢ 2209 3078 612 762 nd 1068 124 806 1298 383 924 753 1,091 295 1,144 19,026
cultivation  harvesting
M 9099 677 890 2504 3855 648 803 nd L1390 136 879 1380 406 1,006 793 1,179 305 1,225 20,825
harvesting
“nd : not detected
acid 2,902~2,999 mg%, glutamic acid 2,299~2,504 mg% 2 ZA "&o] =9t}
WO £0 7 =9kl 1181 leucine, arginine, lysine, valine 3. A9 o2 W EAL AufAl W 37| of ulg)
© AE G 1.380~1,068 me% WG 7IEk 1055 of 2 Aol 2 hehyc. BAAHE 130 S3He FALS
oAb AE 1,000 mg% ©]stE FHego] ‘%‘ik%tﬂ o] SIRA 2, HuE, HFHE, HAPE 9 st
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