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Abstract

The goal of this study was to evaluate the quality characteristics of various beans in distribution. The quality characteristics
investigated were proximate composition, color, free sugars, organic acids, amino acids, and minerals. Bean samples analyzed
were white soybeans (Glycine max. (L.) Merrill), kidney beans (Phaseolus vulgaris var. humilis), black soybeans (Glycine max
(L.) Merr.), black small soybeans (Rhynchosia nulubilis), sword beans (Canavalia gladiata), and green beans (Phaseolus vul-
garis). The highest contents of crude fat and crude protein were 17.60+0.14% for white soybeans, and 42.38+0.15% for black
soybeans, respectively. Higher color values compared to the other samples were L* (64.07+0.97) for sword beans, a* (15.64+
0.48) for kidney beans, and b* (22.92+0.09) for white soybeans. The highest contents of sucrose, oxalic acid, and malic acid
in black small soybeans were 54.23 mg/g, 23.26 mg/100 g and 18.24 mg/100 g, respectively. Xylose, galactose, lactose, ma-
lonic acid, succinic acid, and lactic acid were not detected in the soybeans studied, whereas the glutamic acid content of soybeans
ranged from 2.68 to 6.18 g/100 g. Levels of K and Mg contents in soybean were higher than those of the other minerals.
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Table 1. Proximate component of various beans
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Proximate component(%)

Sample
Moisture Crude fat Crude protein Ash Crude fiber Carbohydrates
Soybean 8.07+0.05° 17.60+0.14"  40.18+0.15° 5.35+0.06" 4624026  24.18+0.30"
Kidney bean 11.71+1.23"" 1.050.11° 20.12+0.11° 3.75+0.16° 3.88+0.11  59.49+0.16"
Black soybean(Seoritae) 8.65+0.26° 16.5640.25 41.25+0.19° 4.77+0.14° 4.2540.08° 24.52+0.16"
Kind of small bean(Seomoktae)  8.91+0.23° 15.73£024°  42.38+0.15° 5.08+0.17" 4.13+0.10°  23.77+0.40°
Sword bean 11.64+0.47° 1.62+0.10° 26.78+0.11° 3.330.13¢ 3.55+0.14° 53.08+0.13
Green bean(Cheongta) 8.46+0.84° 13.67£0.38°  36.2120.10° 5.39+0.05" 438+0.17°  31.89+0.23°
Red-bean 12.93+0.08" 0.74+0.30" 20.24+0.10" 3.64+0.3% 3.52+0.12° 58.93+0.28"

" Means with different letters in the same column are significantly different(p<0.05).

Values are meantS.D. of triplicate experiments.
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AEE71 13.92 mggl 2 7MY =2 S B3It Glucose
o] A= dF 1525 mg/g, AEE7} 20.52 mg/gS I
shal Ilen, thE T el Al &e e R e
WAT}. Sucrose®] 73 L sl AddEel 1{— AZHA &k
o, AT Ei7} 54.23 mg/gl 2 7P =L kS UERITh
Maltose] 7%= e 2.30 mg/g, A1 EEN7} 2.61 mg/g= &
sl 9= Ao Yehta, thE 79 I gey

A @& Ao & Yehgth o] AZ= Hong et al(2005)9] <A
Toll A AHeNS] sucrose”}t 125.97 mg/gS 2 71 =%k, v
o] glucose 66.03 mg/g, fructose 57.21 mg/g T2 H 113}
=, & A 9] sucrose 48.14 mg/g, fructose 3.38 mg/g®]
HIE 22 2polE BT Kim e al(2002)2 WEfe] -
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Table 2. Hunter's color values of various beans

Hunter's color values

Sample
L a b
Soybean 60.56+1.14°"  3.64+0.18°  22.92+0.09"
Kidney bean 22.87+1.11°  15.64+048"  4.83+0.12¢
Black soybean 23.9840.15°  -0.45+0.12°  1.06+0.02°
(Seoritae)
Kind of small 15.8240.25°  -0.1320.03*  0.49+0.15°
bean(Seomoktae)
Sword bean 64.07£0.97° 0.06£0.03°  13.4240.23°
Green bean 4432+41.01° -7.8740.08"  16.00+1.00°
(Cheongtae)
Red-bean 39.204£0.10°  11.05+0.10°  5.12+0.03

" Means with different letters in the same column are signifi-
cantly different(p<0.05).
Values are meantS.D. of triplicate experiments.
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Table 3. Free sugars contents of various beans

(Unit : mg/g)
Sample Fructose  Glucose  Sucrose  Maltose
Soybean 3.36 N.D. 42.93 2.30
Kidney bean N.D." 1525 N.D. N.D.
Black soybean 3.39 N.D. 54.23 N.D.
(Seoritae)
Kind of small 13.92 20.52 8.81 2.61
bean(Seomoktae)
Sword bean 0.55 N.D. 12.05 N.D.
Green bean 3.38 N.D. 48.14 N.D.
(Cheongtae)
Red-bean N.D. N.D. 3.35 N.D.

Y N.D. : Not detected.
Values are mean(n=2).

Table 4. Organic acid contents of various beans

(Unit : mg/100 g)
Sample Oxa}lic Cit.ric Tartfn'ic Ma‘lic
acid acid acid acid
Soybean ND"” 309 328 082
Kidney bean N.D. 3.06 1.29 0.74

Black soybean(Seoritae) N.D. 4.79 4.63 1.06

Kind of small bean 23.26 4.99 23.61 18.24
(Seomoktae)
Sword bean 5.14 4.05 0.66 N.D.

Green bean(Cheongtae) N.D. 7.22 391 1.54
Red-bean N.D. 1.24 0.37 0.25

Y N.D. : Not detected.
Values are mean(n=2).
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A *F‘-Lﬂ A8 Fo] 7L e 74 OPﬂ“*PSI =
A A3 17F etk e A ow Yehsten, Fo F&
o wket o o} AE ol A7t Sle A= ‘JrE‘r‘;l’D}
Z} olm]izAtke] kol gloj A glutamic acid7} 2.68~6.18 g/
100 go. & Foll 71 Bol st e A= Yewa
T2 2 aspartic acid 1.85~3.74 g/100 g, leucine 1.24~2.58
g/ 100 g, lysine 1.03~2.04 g/100 g <=O& higo] = Zo7
Uehdth g3 22 methionine®] 0.02~0.10 g/100 g & 7}
A ke kg B9 o™, cystine, tyrosine, histidine©] V] &F
g w0l e Aoz yehdth MElEe] 7
1.18 g/100 g, serine 1.39 g/100 g, glutamic acid 6.18 g/100 g,
glycine 1.44 g/100 g, alanine 1.42 g/100 g, valine 1.72 g/100
g, isoleucine 1.46 g/100 g, leucine 2.58 g/100 g, phenylalanine
1.64 /100 g, histidine 0.93 g/100 g, lysine 2.04 g/100 g&]
ol it gk 11%0] the 77 7H e gk eh
ATk Proline?] 7-%-& A ZE}7} 2.53 ¢/100 g2 7} H&
SHA-FS B 0™, cystine, methionine, tyrosine 5= U] o
2 v e Zelvh

3% threonine

Table 5. Amino acid contents of various beans (Unit : g/100 g)
B e i
Aspartic acid 3.26 1.85 3.71 3.74 231 3.48 2.04
Threonine 1.07 0.57 1.18 1.18 0.85 1.12 0.56
Serine 1.23 0.69 1.39 1.38 0.96 1.29 0.73
Glutamic acid 5.34 2.52 6.18 6.06 2.68 5.66 3.11
Proline 1.39 2.53 1.63 1.53 0.68 1.55 0.72
Glycine 1.30 0.61 1.44 1.41 0.83 1.34 0.68
Alanine 1.24 0.62 1.42 1.37 0.87 1.32 0.76
Cystine 0.18 0.03 0.17 0.19 0.03 0.16 0.02
Valine 1.50 0.85 1.72 1.64 1.05 1.61 1.02
Methionine 0.09 0.04 0.08 0.10 0.02 0.08 0.06
Isoleucine 1.31 0.66 1.46 1.41 0.82 1.39 0.76
Leucine 2.26 1.24 2.58 2.49 1.73 2.46 1.49
Tyrosine 0.48 0.14 0.54 0.59 0.21 0.51 0.08
Phenylalanine 1.43 0.81 1.64 1.57 0.90 1.53 0.97
Histidine 0.77 0.48 0.93 0.89 0.54 0.83 0.59
Lysine 1.83 1.03 2.04 2.00 1.21 1.95 1.32
Arginine 1.87 0.83 2.47 2.56 0.95 2.11 0.86
Total 26.55 15.5 30.58 30.11 16.64 28.39 15.77

Values are mean(n=2).
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Table 6. Minerals contents of various beans (Unit : mg/100 g)
Sample Ca Co Cu K Mg Na Zn
Soybean 38.17 0.01 1.19 1,047.02 191.61 4.07 2.26
Kidney bean 23.07 0.01 0.74 938.21 124.23 3.13 1.45
Black soybean(Seoritae) 30.08 0.01 0.94 788.85 128.81 3.89 1.89
Kind of small bean(Seomoktac) 38.30 0.02 1.59 1,012.43 180.90 4.20 2.50
Sword bean 34.89 0.01 0.95 778.73 115.44 3.45 1.31
Green bean(Cheongtae) 36.10 0.01 1.35 1,136.18 171.75 3.75 1.80
Red-bean 59.40 0.02 0.59 904.22 111.42 2.63 233
Values are mean(n=2).
6. 7712 =t SR A EE) 4238 +0.15% =2 7P Ea1, 238 A$
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6ol JERNSITE 33T 15.64+0.48, bk WE] 22.9240.09= 27 MY E=2
A8 Fo| Ca T B4 A7} Fol 5940 mg/100 go7  #= YERAATL 219 5 fructose, glucose, maltose= A1
7P e s Jella, ol 23.07 mg/100 go2  EHEIZF 77} 13.92 mg/g, 20.52 mg/g, 2.61 mg/gC 2 71 =
g e S Btk Co) ST 2183 8 T BT 2 TS B0, sucrose= A1EIEI7} 54.23 mg/g O = 7}
& gEo] e ALZ Uelor, Cue A EEH7T 1.59 =2 dREe Btk #7714 F oxalic acid, malic acid,
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