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Abstract

Quality characteristics of commercially available soybean and mung-bean flours in Korea were evaluated relative to
product information such as bean content, price, chromaticity, proximate composition, water binding capacity, swelling power
and solubility. Origin of raw materials was 23 in domestic products and 19 in imported products. The price of the product
was 3.48 times more for raw soybean flour, 3.34 times more for fried soybean flour, and 3.47 times more for mung bean
flour compared to imported soybean. In the domestic products, the lightness of raw soybean flour was higher than roasted
soybean flour. The redness and yellowness of roasted soybean flour were higher than raw soybean flour. Moisture content
of raw soybean flour was higher than roasted soybean flour, and crude fat, crude protein and carbohydrate content were
higher in imported soybean flour. Ash and crude protein contents of mung bean were slightly higher than imported products.
Water binding capacity of roasted soybean flour in domestic products was higher than raw soy flour, and there was no
significant difference in solubility and swelling power. Correlation between quality characteristics of commercially available
soybean and mung-bean flours products was found to be highly significant among measured items, except for solubility.
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EA8HE BE AlE2 FYste] 4T @] AstaA
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A% §5 FRA% B +RRTL AH 42T
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T, T, R, 3lie W UmA 2 EAISH tHeong &
2014).

Ak 2y

Table 1. The product information of commercially available soybean and mung-bean flour

ST g - A -

A8 - ol27] - 83 EREL R

3. &R HEe s~EZ2Ey, Sl 2 WEY =
AE e TR/ AE 2 dgE2 AR 1 g
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AlFol FEHL e FREF AEE #R5 AEE
S AR A} Table | @ 29} Zro] Uelgth A% 45
ERMR QAR F TNEE AR SRR E SAELR
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AR 23A1E, AR 19AIFOI I ] FUHE AlES]
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(unit: pieces)

Count
Factor Producing Kind of crop Preprocessing
district Soybean Black soybean Mungbean Unprocessed Roasting For soybean noodles
Domestic 23 16 4 3 12 12 1
Imported 19 16 1 2 5 7 5
Total 42 32 5 5 17 19 6
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Table 2. Bean contents and price of commercially available soybean and mung-bean flour

1121

Bean contents (unit: %)

Price (unit: won per 100 g)

Factor
Mean+S.D. Range Mean+S.D. Range
) Unprocessed 100.00+0.00 100~100 1,765+552 1,238~2,856
Domestic
Roasting 97.88+5.45 82~100 2,515+996 1,452~4,750
Soybean
. q Unprocessed 99.98+0.04 99.9~100 507+119 400~650
orte
o Roasting 86.28+12.78 60~100 753+375 440~1,800
Domestic 100.000.00 100~100 3,048+354 2,720~3,424
Mung-bean
Imported 80.00+0.00 80~80 879+58 838~920
FARE ST H2e FA] A9, Welrt 1681F, o) A7 okruig Fo| Tasel glsith T st =g,
L4 Eolglon, $g4te] AL Werk 164F, It AALD STAA ol Tl gdglon, E o s

IAELE ZAE QT 559 A= FAbko] 3A41F, U4t
< AREEE A 2AIE LR 2AEHAY AR, £ T
7}# 5 AAE $7E 2ARE 23 AAEE A 2 AE
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1452-47509 0.2 2ApEom, 249 39, 4%

2L 100 g 400~650Q 0|91 E-& F7IZE 440~1,800

_l
¢

oz 2AEgth SErhRe) F9, e

100 g3 2,720~

342490191, $PALE 100 gF 838~92090 02 ZAME G
o} A4 diE] A FR7EE AR 7ML HatH o g A
TR A, 3484, FEFUHR A= 3344, 557
= 347d12 4to] Bl Ao s YeTth

AE 8 FF771F A9 M=E 533 2= Table 3
I} o] eyttt F7FE9] = (L-value, lightness)= =4H]
7% AB7HEE 91.9240.9001 1L, B2 F7HFE 79.43+6.01
2 AZ7MET FYHeR Ehom(p<0.05), $UAHS 2
7} 88.39+1.35 & 83.14+4.692 F2J 23] Z}o|7} Hol= AL

Table 3. The chromaticity of commercially available soybean and mung-bean flour

. L-value a-value b-value
actor
Mean£S.D. Range Mean+£S.D. Range Mean=S.D. Range
o ~ Unprocessed  91.92+0.90"2  90.30~92.87  -2.10£0.34" -2.69~-156 17.92+1.48"  1530~19.50
omestic
Sovb Roasting 79.43+6.01° 64.99~89.67 2.86+£2.08" -1.18~5.01 24.04+3.66" 19.08~28.70
oybean
Y I q Unprocessed 88.39+1.35® 86.40~89.74 -1.86+1.25° -322~-029 2439+2.09"  21.88~26.77
orte
o Roasting 83.14+4.69" 75.81~87.88 1.2242.94*  -3.16~6.01 25.17£3.21* 17.76~29.97
Munech Domestic 90.03+1.47" 88.78~91.64 -3.17+043"  -3.66~-292  16.98+2.38" 15.10~19.65
lung-bean
£ Imported 94.36+0.35° 94.11~-94.61 -1.99+0.11°  -2.06~-191  14.98+0.61° 14.55~15.41

Y Each value is meantS.D.

? Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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2 YERTHp<0.05). AFHE2= 4 53 F7HE7F 64.99~
89.672 W& M= ZAEUTE =57 AL, FAt =4
Abo] ZFzF 90.03+1.47 L 94.36+0.352 32| 91 x}o]7} ¢lg)
t}. 7159 Mk (a-value, redness)= A4S A AF 7}
2L -21020.340]9 1, B FUIRL 2862.082 BS T
7HE7F AR Eom(p<0.05), U A2 - 1.86+
125 9 12242942 BS Zy}27} QolHod =QtHp<
0.05). A& E3t AEFH2 = FAF B2 F7HE7F - 118~
5012 ¥ M2 AU 559 B9, FA =44t
o] ZzF -3.174043 L -1.99+0.112 §-2Z <l z}o]7} g1t
F71F 9] M (b-value, yellowness)= =AL9] A& WZ7}
2L 17.9241480]% 11, & VT L 24.0483.660.2 B
F7HE7E YA LR RO (p0.05), UL 22 24.39+
209 @ 251743212 B F7k27) ozF Egkoi), $oH 2l
Aol7k Goick. AFERE FAY $YN BF B 1T
ol Al Z+Z+ 19.08~28.70 L 17.76~29.972 YL Wz ZA}E
Aok =79 B9, AR} qd4to] ZH2E 1698238 H 14.98+
0612 §2)7el Xjol7} YYITE BL F-& AL, AZto| 57
ool weh s AR Fasta, e A= F
hal Bkl o m(Song T 2012), AWF o A EI &
= e, AN s S5 Aom BAsg]
EullLee 5 2014), o|2fd olfE $2H2UE T 79, Maillard
Hhgol o3 ZWEAY A= % Aoe= HZHC
(Jing & Kitts 2004).

o=
=9

2. AIE RE SR MEBCl ks
AF HE FRAT ABY QYRS B
a5k o] Uebith 7129 SEIFS TAe] A, 4T
ZFR A 5355198 /100 gol T, R& F/HRE 3484092

Table 4. The proximate compositions” of commercially

ST g - A -

A@x - ol27] - 48]

=4 EFIYEIA

g/100 g = AF7IE7F o2 R em(p<0.05), +
AL 77} 7.5940.64 2 4.57+1.28 g/100 g0 & PEILEI} &
oHo 2 & A0E YEHTHp<0.05). 37172 B9 F+
77 B EFEE UEdslen, S4 AR
QA B F7127) 247F 3.17~8.36 E 1.63~5.98 g/100 g©&
2 o W2 HYRE AT 559 A9, 4k =44k
o] z+zF 9.00+1.13 & 9.10£1.02 g/100 g2 §21Z 2] z}o|
7F QUSleh 3719 S EFEFE F4HY A, AT HRAA
5174024 g/100 go| L, 8-S F7FEE 5.14£0.40 g/100 g, 4=
QAR 7z} 5.00+£0.20 L 5.12+0.44 g/100 g2 §-2]F 3l
Zpol7h ATk =72 B9, FA} =d4ato] ZH2t 4.0340.57
4 3.04+0.74 g/100 g & &2 Ato] =Q)Ate] Hl3 foHo=
Rt w2 TS UEH T (p<0.05). F7HEY =A% &=
L FAY] AL AET}R ol A 20.55+0.86 g/100 go] YL,
& F7HEE 19.70£2.06 g/100 g, Y4+ Zh2k 2129:2.11 &
18.06+4.38 g/100 g© 2 $-2]Z 9l Z}o]7} ¢lch AZHzL
S04 B9 FILEI} 9702425 g/100 g0 & Yo HYZ
ZALE QT 559 A9, A} =2¢d4te] Z42F 1.03+0.06 2
1.25+0.10 g/100 g2 3919l x}o|7} YU} o2 =
o 2 AR A, AT 7HFolA] 35.88+1.14 /100 go]
A, BG FUIREE 37484251 g/100 g0 & 3-91F Q] z}o]7}
Ao, $=QALS Zh7} 35724249 L 28.91+6.74 /100 g©
2 AZ7IEE FYH R 2 ALE YENHTHp<0.05). Al
ZYIL 29 B 7127} 16.67~36.50 g/100 g0 2 4
2 H92 AT g4 F SE o] w2 AlEE
SB o] e Aoz AT HF] Ao ZA
=9)abo] ZkzF 25.5040.76 L 21.12+1.40 g/100 gO = Ak
o] =¢JAbe]| Bls FoJH o= OFTt ETHp<0.05). F7HE]
SakE S 4k A, AF7HROIA] 33.06+2.57 ¢/100

2

H

o

Horer

available soybean and mung-bean flour

B Moisture Crude ash Crude fat Crude protein Carbohydrate”
actor
MeantS.D.  Range  MeantS.D. Range MeantS.D.  Range MeantS.D.  Range MeantS.D.  Range
UNPIO- 5 35, 1089 3.17-8.36  5.17:024° 476-5.51 20.55:0.86 18.96-21.70 35.88:1.14' 34.53-37.88 33.06:2.57° 28.41-35.96
Domestic cessed
Soy- Roasting 3.48+0.92° 2.30~543 5.1440.40" 4.48~5.85 19.70+2.06" 16.66~23.44 37.48+2.51" 33.87~41.63 34.214+2.74° 30.68~40.33
bean Ul’lpI'O- a a a a C
7.59+40.64"  7.10~8.68 5.00+£0.20" 4.77~5.27 21.29+2.11" 18.49~23.74 35.7242.49" 33.30~39.93 30.40+2.59° 27.78~34.28
Imported ~ Cessed
Roasting 45741.28°  1.63~598 5.12+044" 425-596 18.06+4.38" 9.70~24.25 28.91+6.74° 16.67~36.50 43.35+10.63°29.14~64.04
Mung- Domestic 9.00+1.13*  7.97~1021 4.03+0.57° 3.62~4.68 1.03+0.06° 0.98~1.10 25.50:0.76* 24.91~26.36 60.44+1.79" 58.87~62.39
bean Imported 9.10+1.02°  8.38~9.82 3.04+0.74° 2.51~3.57 125+0.10° 1.18~1.32 21.12+1.40° 20.13~22.11 65.48+3.26" 63.17~67.79
D Unit: ¢/100 g.

? The carbohydrate content was calculated by subtracting moisture, crude ash, crude fat, and crude protein from 100 parts by weight.

® Each value is meantS.D.

9 Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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20|, B TUIELE 34.2142.74 g/100 g0 2 §-9] A2 X}
o7} glglom, YAike ZHzt 30.40+2.59 Y 43.35+10.63 g/
100 g0 2 Be 27271 golxdor =2 #Hoa tpehyth
(p<0.05). A|ZTHZL FQAF B2 ZIL27} 29.14-64.04 g/
100 g0 2 {2 M= AT 5579 3¢, =4 4
QJato] ZFzZk 60.44+1.79 L 65.4843.26 g/100 g2 §-9] A3
Zpol 7} QAT A, @, gpdhEo] it F5 Tt
FollA w2 FFE HY o= Xﬂ JHJOM T ol9e o
€ FARETTE Aedad, 29, 259, 7HIYE
& 9% 487 )7t Z&=] ‘1101, 429 Aol Hol=
RO 2 AZET Lee & Lim(2013)2] Eilo] o5 #-3-F
7FRE] GRS 24T 23 o8, 2EE, 2IE, =
A9k z+zE 5.1, 39.2, 6.0 9 19.1%E H1SE T, Jung &
Jung(1994)& z+z}k 541, 43.51, 5.81 U 1846%E K 113}
B AR 8T fARE 232 BYon, ozt Ajol= EF

AEjA 71k A, 72 Sl gt Zpel= *E”HD}

3. AIE RS SRIIE MIZ0| $2Z8E, S U Y
o
(LS |

BA% e (Water binding capacity)S HAEQIx}e] EHoj
AU YirE AR 29 4L ST A2 =2(Kim
017; Song 5 2011), A5 -5 = AFY +22%
= 543 43, Table 59} o] Uelgth F7H59 =242
& T4 AL, BF7FRONA 103.7£66.2%0| L,
2L 195.74333%2 & 7R SoFoz =9ro
H(p<0.05), $=YARS 7z} 202.8+87.7 9 163.5+£50.7%= Vet
Sk AFEEE FAY A AFES F5 S
7+ 67.0~252.8 9 135.3~253.5%, $=YA+S 242} 81.1~300.6
4 81.1~220.1%2 §2 W= SAHUT. 579 AL, =
Ak} 4=9]Abo] Z+ZF 56.8+5.9 W 93.4+332%E R-9]F 2l 2}
°]5 YEF Ah(p<0.05). Cho & Park(1997)¢] AF-ol|lA &%

o[ ot

o o DY

=57 24 54 123

of E AT Y FREATE 0] 3224-355.0%2 Hil
FQ.00, Woo 5(2016)2 B o] SEAZ 0| 460.73~
566.86%=2 Hirsto] Avt FR7FRO Bl 5o 2 AT
2ol 2 A& ¢ 4 AU

L35)| =(Water solubility)= =AFe] AL, AMF71E9} B2
T7M27t 242 33.847.5 W 35.7411.7%, YA Z+2F 39.9+
45 0 024:132% §9)Hel Fo] S Bo|A] ghelrh. HFol

A9 A} gAto] ZHZE 31.6+7.0 E 38.5+16.3%% -2
75101 z}o] 7} et W-8-3(Swelling power)S +ARS] -9
NF7I29 B8 IRV 242 18.0824 H 25.0+ 7.7%, ¢
AR Z}ZE 21.34£3.8 W 21.244.9%F2 -2 2l 2po]E Ho|X]
WAL, =T B A edato]l 242 17.0£1.6 9 194+
53%2 3222 Zo|7t §LAth Woo 5(2016) & 9]
Lo} WS 717 74.88~88.26 E 60.15~ 125.22%= K.
nofel £RAT ATl L B3 vk ke $oit Be
22 Uehideh ¥ Bade Sua AL davel 23
eo] ofstehe A2 ojulsie, SEa AYHET o AR
<= &l disf stA At 7HEol wet BEHE
stel 4rhalel 2YHES & 4 9k ShgirkLeach
1959). 3 BHHL AR S, FHE, M=ok S
AE AHAH, AEe] Be HAE YA a7zl Fw
of Jdof 34 FFS ekl sFtHLee & Kim 1992).
whA A -5 FRPE AFY SR E, Sl 2 3
95 1Tt AR BFof o= 7]E Ao 28T Ae
2 Az,

oo Rl P

M

4. NE RE
A zio] MmE

AL
SRIIT SO M, QuiE U sus

O = -
g 78 FR7IF AR 52 54 19 duAE 2
X%t A} Table 63} Zro] LT AT (a-value) s HE

(L-value)@} rgto] -0.7618(p<0.001)2 E.o] AuAAS A

Table 5. Water binding capacity, swelling power and solubility of commercially available soybean and mung-bean flour

Water binding capacity (%)

Swelling power (%) Solubility (%)

Factor
Mean=+S.D. Range Mean+£S.D. Range Mean+S.D. Range
b ~ Unprocessed 1037466272 67.0~252.8 33.8+7.5" 25.8~47.8 18.0£2.4° 15.9~22.8

omestic
Sovb Roasting 195.7+33.3" 135.3~253.5 35.7<11.7° 15.3~63.9 25.04£7.7° 15.2~45.8

oybean

| q Unprocessed ~ 202.8+87.7" 81.1~300.6 39.944.5° 36.8~47.7 21.343.8° 18.4~27.5

orte
P Roasting 163.5+50.7° 81.1~220.1 42.4+13.2° 15.4~61.4 21.24+4.9° 13.6~30.4
Domestic 56.8+£5.9° 51.4~63.0 31.6+7.0° 23.5~36.3 17.0+1.6° 15.1~18.2

Mung-bean N

Imported 93.4+33.2™ 69.9~116.9 38.5+16.3* 27.0~50.1 19.445.3" 15.6~23.2

Y Each value is meantS.D.

2 Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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Table 6. Correlation coefficients among chromaticity, proximate compositions, water

- HEF

=4 EFIYEIA

binding capacity, solubility, and

swelling power of commercially available soybean and mung-bean flour

Water

Factor a-value b-value  Moisture Crude ash Crude fat ;ig::; E;l ;Ea(; bindir.lg Solubility S;fjigg
capacity

L-value -0.7618™ -0.4847"  0.5884™" -0.3523"" -0.3272"" -03770"" 03046 -0.4892"" -0.0545" -0.3562""
a-value 1.0000 0.6746™ -0.6273™" 026377 03958 03969 -0.3432""  0.4599™  0.0996™  0.4213™
b-value - 1.0000  -0.3802"° 039917 04815  0.2033° -03425" 049737 0.1154%  0.2301"
Moisture - - 1.0000  -04796™" -0.5514™  0.4328™ 03936 -0.3447" -0.0174" -0.2626"
Crude ash - - - 1.0000 0.6333™  0.4476™ -0.5803"™" 02504  0.1268"  0.2455”
Crude fat - - - - 1.0000 0.7307™" -09167""  04931™"  0.1413%  0.2440”
Crude protein - - - - - 1.0000 -0.9200""  03604™  0.0056"  0.3263™
Carbohydrate - - - - - - 1.0000  -0.4344™ -0.0896" -0.2854"
:Z;zt:i“dmg ; ; - ; ; ; 1.0000  0.1198  0.1909"
Solubility - - - - - - - - 1.0000 0.6910™
NS Not significant. Significant at = p<0.05, ™ p<0.01, ™" p<0.001.
on, AT (b-value)= THEL} F O] Abul( - 0.4847, p<0.001), T(-0.3562, p<0.001), $=E3H=K - 0.2626, p<0.01), Er3HE
Az ol o] ATH0.6746, p<0.001)S Hol= Ao = et SHEH( - 0.2854, p<0.01)a} Fo] A ZAM%=(0.4213, p<0.001),

Wk 2T A9 Y= A9 AJH0.5884), A=
(—0.6273, p<0.001)&} A =(-0.3802, p<0.001)L}= F o] AF
e Bon, IR F&=(-0.3523, p<0.001)9} 2
FHH - 0.4796, p<0.001)T= Fo] AF, A A %(0.2637, p<0.01)
o} FAIT=(0.3991, p<0.001)et= Ao AT/ BT £
HF RS WxE(-0.3272, p<0.001)2} +E&HEH - 0.5514, p<
0.001)3} Fo] AfS Hg o, HME(0.3958, p<0.001), 3
A =(0.4815, p<0.001), 3]E$HEH0.6333, p<0.001)T} Aol AF
L By 2o FeEe Y=ot rgho] - 0.3770(p<0.001)
2 RO ABBAE BHALH, 2 x(0.3969, p<0.001), A
=(0.2033, p<0.05), ~E-312H0.4328, p<0.001), 3]5H(0.4476,
p<0.001), ZA|% §55H0.7307, p<0.001)T} Ao AHS HYP
oh. gpdhE ] A, §E(0.3046, p<0.001)9} R AT
(03936, p<0.001)T}= o] ATS HFon, AHAE(-0.3432,
p<0.001), SA=(-0.3425, p<0.001), 3]ETEF(-0.5803, p<
0.001), ZA% $HH - 0.9167, p<0.001), ZTHH2 SHH - 0.9200,

p<0.001)T} Fo] FHUAAE Bt 4222 (water binding
capacity) S (- 0.4892, p<0.001), Z=E ek -03447, p<

0.001), EF=3}2 FHal( - 0.4344, p<0.001)T} Ho] Abm =] A
£(0.4599, p<0.001), THAYE(0.4973, p<0.001), 3)E-5HK0.2504,
p<0.01), ZA|9} 3H=K0.4931, p<0.001), ZehlA 3H2K0.3604,
p<0.001)2} o] A Bt &= (swelling power)> 3

BPAE(0.2301, p<0.01), |E2H0.2455, p<0.01), x|+ &t
ZH(0.2440, p<0.01), Z5HA TF2K0.3263, p<0.001), =523
2(0.1909, p<0.05)3} 2| A Bt} £3)
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