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Effects of Physicochemical and Gel Properties of Starches Purified from Korean and Chinese
Mungbeans with Different Methods
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Department of Food and Nutrition and Human Ecology Research Institute, Chonnam National University

Abstract

To compare the physicochemical and gel properties of mung bean starches prepared by different purification methods, starches from
Korean Eohul variety and Chinese mung bean (MB) with or without hull using alkaline solution or water as solvent were purified. The
optimum conditions for making muk were investigated. Apparent amylose and total dietary fiber contents, water binding capacity, solubility
and pasting properties by RVA were analyzed. The characteristics of starch gels (10% dry basis) were measured for 0 and 4 day stored at
4C. The protein and ash contents were significantly different (p¢0.05) and lowered in starch from dehulled MB using alkaline solution, The
starches from dehulled MB using alkaline solution showed the lowest color differences. Apparent amylose contents of Eohul and Chinese
starches showed 37.06-39.03% and 31.57-32.74%, respectively. Chinese starch was higher in water binding capacity but lower in solubility at
85°C than others, Peak, trough, cold, and breakdown viscosities of Eohul starch were higher than those of Chinese one, Mung bean starch
gel made immediately exhibited clear and glossy appearance but became whiter like milk. The crystallinities of starch and starch gel showed
A and B types, respectively, The hardness, gumminess, and resilience of starch gel made immediately and hardness, cohesiveness,
gumminess, and resilience of 4 day stored gels were different significantly (p<0.05). Especially, Eohul starch gels purified from hulled MB
showed higher resilience (bending property) and hardness. Therefore, it was suggested that high quality muk would be made using MB
starch purified from hulled Korean mung bean using water as solvent.decreased in contain more than 20% of SGP added groups. The optimal

concentration of SGP was found in the range of less than 10%.
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Table 1, General compositions of mung bean starches with different

purification methods based on 12% moisture content

Ash content Crude protein Crude lipid Total dietary fiber

Sample (%) content (%) content (%) starch content (%)
SDEA  0.1510.01"  0.20+0.01" 0.12+0,00 4.414013"
SDEW  0.1330.03"  0.57£0.00° 0.13£0.05 6.1340.13°
SWEA  023+004>  0.22+0,00" 0.174+0.02 4,55+0,04"
SWEW  026£001°  0.42+0,00° 0.19+0.08 6.42+0,03°
SDCW 0331004 1794001 0.18+0.02 5.60£0.45”
SWCW 0361002 2.83+0.03° 0.16£0.02 8.38+0,15"

Each value represents mean=SD.

“’(lSupcrscripts in the same column with different letters are significantly
different (p€0.05) by Duncan's multiple range test.

SDEA  Starch from dehulled Eohul mung bean by alkaline steeping method

SDEW = Starch from dehulled Eohul mung bean by water extraction method

SWEA  Starch from whole Eohul mung bean by alkaline steeping method

SWEW = Starch from whole Eohul mung bean by water extraction method

SDCW  Starch from dehulled Chinesel mung bean by water extraction
method

SWCW  Starch from whole Chinese mung bean by water extraction method



5% Awe A

o *“EE Table 28} 2ot Ao 132 Wk
(lightness), agte A%/ = (redness/greenness), bitre 2}
A /A A (yellowness/blueness) S oJm|slH E2jdH ZHEQ
L, a9} bgte BT 2fol& Ho] §9)Ho]gt) SDEAS} SDEW
7b L2 #3L as} bo| Fho] BT uIdth SDEAS} HWF&
m SDEWS] AHAEZF 7PE w2 ghe Bk AEA &
ot Aw FolA dZelz 22|t SWEAS] SWEWHLE Lk
o] %L a, bgko] Yistor] el elg Aol o ab
Ao Hee &+ AT FHE =T swewel gkl
AV S vgtel A ok A} 1% 2 Aolg nsiel
= 2EE Ao Ao A e FF, A4d 45, e

Yol e} Ajolg Hol =TARE o gaiA T v B
wel Eedie thedl e Zlol Wi & Aow 47y
e,

Table 2, Hunter L, a, b values of mung bean starches with
different purification methods

= 22lstof

1
Color values

Samples ) . b e
SDEA 9328+008"  -17170.03°  643+0.03° 0
SDEW 94.08+0,07°  -1.3510.02° 5.4620.05' 1.234
SWEA 93.154011"  -354+004°  10.94+0.11° 2873
SWEW 91234003  -3761002° 1244006 3546
SDCW 91.10+013° 0661005  9.05+0.05° 2334
SWCW 8070£006"  -125%002°  12.77+0.02" 5.835

Each value represents mean+SD,

L (lightness), *a (redness/greeness), *b (yellowness/blueness), and 4
E= (412+4a2+4b2)"”

""“Superscripts in the same column with different letters are significantly
different(p{0.05) by Duncan's multiple range test,
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Fig. 1. X—ray diffraction patterns of mung bean starches.

A, B, C, D, E, and F mean SDEA, SDEW, SWEA, SWEW, SDCW,
and SWCW. Table 1 for abbreviation,

o FAAA AnAe o4 d Feu4 54

FAAAEN RS ol8dt =7 AdEe] FHH 54&
Loooule} w2 At At Fig. 20} Bt =T FHwd
Aol BeF2 Bl 21 A 7Rl Tk 2 3 A
T ngolrt. SHRFR FEI AR Aeelle dREHol
WHES}XI G Holfreh 2 Zlo] EftEo] glon &

o As °‘%}E'JE w3 AEYAY 2} BE FE

Water extraction method

filkaline steeping method

Fig. 2. Scanning electron microphotographs of mung
bean starches,

A, B, C, D, E, and F mean SDEA, SDEW, SWEA, SWEW, SDCW, and
SWCW. Table 1 for abbreviation,
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ke ARthE AEYA Bxol wet A dEYAREY] ®
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Ao H5F AR HFHL 12.80-14.93 g/go 8 AR w2
ool zlol7b Qiglth. Wi 85Tl falvE AEA)
B3t AR =it HEARe] Fato g Bldk m%
ARRET o =ga G Bed dio] o = AIS

Bt Leach HW 5(1959)2 AE dAF o] Agtelo] 345
Fell FFe Fo] AFAH= L A3 AR HRo] JAlH
B2 q&Ye] ke AR At 2AA ol ¥r] wiielzt
3 BHuEh & H5AE] 33 E o] oMo AaHe
ztolg Koz gkol AEUYA Fxoe= & Aot fles @
I T}, Hoover R 5(1997)2 S73E 828 250
wel AESES W 70T AlA 16.7%, 80T A 31.9%, 90C 9]
A 37.8%, 95CoIA 43.6uE Histe] B A AdHc =
*He Bt

ul

o

Table 3, Water binding capacities, apparent amylose content,

dietary fiber starch contents of mung bean starches

total

Water binding Apparent amylose Swelling power at Solubility at

Sample

capacity (%) content (%) 85°C (g/9) 85C (%)
SDEA  10373£2.16"  37.76+0.21° 13.6610,30 15.93+0,03°
SDEW  113.62+3.16° 38.6740.17° 13.7740.25 15.56+0,13°
SWEA  97.46+2.05° 37.06+0,74" 12.89+0.19 16.5040.29°
SWEW  95.18+0.60° 39.03£0.17° 14.30+0.32 15.680.29°
SDCW  152.96+2.70" 32.74+0.34° 14.93+0.64 14.6620,05"
SWCW 156374372 31,57+1.13" 13.63+0.28 13.25+0,22°

Each value represents mean=SD.

adg . . . . L
““Superscripts in the same column with different letters are significantly

different(p<0.05) by Duncan's multiple range test.
Table 1 for abbreviation,

uh A% AR 24700 oF w3 B4

NEAE 2700 olg wT ARe] YL wad
JYzERY T 57 dee S3PRA 258 peak,
trough, cold viscosity®} breakdown % setback viscosity #k<
Table 4 ATt Z3PRAIRE, daH%E, HAAHE, B
A%, breakdown HEE HAEO] ulgl fFolZol o5 H
Aot Adsta Gz Felgh die] sspiAeErt 7H
=gor UmzlE 2 AJolE Holx| gt 3=t =54
B9 HaH™%Z(peak viscosity, P)&= A HIHEHT U
E%on BE FEI ARe] AR Lo ARt =
2 H1 AxE Bk WAHZ(cold viscosity, OF AT
w=feny Bed ARc Ad A HTyE i 9

BT R 53 ANE STErE 2o v WAy
£ HuAEs vssaAw A2 SrEvy 2o A
e BE Uolde A4%e Rat & WA AR )
e 7

o A Yol dBe F Aow AW FIN
S

Wout BE WbdEsl Angent ol Andmsh
HA A= (trough viscosity, T Z}o]& YEN= breakdown
viscosiyls FUpt HERRC] FHuuch YA Ekor 7]
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Table 4, Pasting properties of mung bean starches by Rapid Visco Analyzer

Sample Initial pasting temp Viscosity (RVU)

. Breakd

(C) Peak (P) Trough (T) cold (C) re(i_T(;W” Setback (C-T)
SDEA 75.95+0.07" 455540 4° 2038404 45224200 161.7+4.3" 158.3+2.4
SDEW 7471071 477442.1° 350.9%63.6' 480,7+17.9" 176.5£9.2" 129.8+457
SWEA 75.030,04” 457 340 4° 288.6208" 4341413 168.7+0.4" 145521
SWEW 75.15+0,00" 466.9+0.1" 2087+0.5" 434.342.1° 1682405 1356427
SDCW 75.1340,05" 383.0+1.7° 2527413 397 140.6° 135310.4° 1445407
SWCW 74.23+0.04™ 351.040.5° 2384+18° 386,613 8° 112.6+1.3° 1482421

Each value represents mean+SD.
“‘Supcrscript in the same column with different letters are significantly different (p{0.05) by Duncan's multiple range test.

Table 1 for abbreviation,

gt FUAt S5 ZEduidl wet gt 52 F3E3) 4CoA 4U7E Agete] Fejel Mg et AR Fig 3%
g o d = YERIT total setback viscosity®= 2] Zokth Az dddE Ao] EWalgon HI|oE ElAo]
ZFol7b §lo] 129.8-158.3 RVUR AYARAG FejdHoel ofst Je= FHE BQrh AE AR EE FE3 3%4 Ao
zkol7h St o] 7HEE w) opdR vt §EHo 85 AARRE o] Holxo] FEg Aol HoH 7
2 ATt 7k Wi HuPdxrl 2o 53l & 57 AE2 o Ha FHsA 2k *l?ﬂrﬂt ll.“%
Fol 859 ofdEox FeFo] =AY WHE HEdAE 7R gRE SRS 14-16%E ’\]‘%6‘}04% A
AN A=t FoAlE AoE oS8 & 9t £ ol 5& e F Sl weke ol #3894 10%§ —E—O%
2o q&H opdzAES Tk HEYAl] sl Wt T 5% AR Aol & FAHIG. As l Fde Hls|
g oo 2E5Y F2d A 72 F 4T 7 IdS ez 447 P2 Ell C°ﬂ/\1 Ag AL g § SHEs o
AZE S ek BEE opd2 R opdz o~ A HEY A= ol =3tE AEF A FxE Qs "o Ao
2 YHE Aoz e A wE & 9l 7Y 9 A Yehe @4k OE «717F §lofA L wHEHsixon FA
AE sside Hr Wske vhEofzl AR A 548 A5 A AT 2L s B
T s Az AZEHG
 EmRAR Ao A
2) HFA2A 54 Fig 33 2 U 9 4d AP wTER Az 243
%% A A ge B3 B e
+ ZFolE UERTHp(0.05). AZE FL HE A
AR olg WSk FRY KT AW f7o pelgy) T HOR0SE Show HFAe] 1Y S g, swow
5 Qeste] Leld QRO 1A A Azse] gy B VE AN M RS WS BT o #2384 S
Table 5, Hunter L, a, b values of mung bean starch gels
Color values
Sample 0 day Stored for 4 days at 4°C
L a b AE L a b AE
SDEA 38.3+0.2" 2.0t02" 92402 0 63.4+1 3" 37401 4107405 0
SDEW 40.6+0.1° -1.8+0.0° -10.4+0.1° 2.08 63.7413" 3.420.1° -11.740.5° 1.06
SWEA 38.7+0.4° -2.8%0.0" -8.740.2° 1.14 63.0+1.4" 46403 -8.8%0.6° 1.66
SWEW 39.140.0" 2.940,0° 66501 202 61,0408 50401 72406 270
SDCW 42.0%0.1" 2.040,0° 71201 263 631407 37401 72404 231
SWCW 35.6+0.1° 01401 45402 5.84 53.4+09° -29+0.1" 4.4%0.4" 6.90

Each value represents mean=®SD,

Mean values in the same column with different letters are significantly different (p 0.05) by Duncan's multiple range test.

L, (lightness),

+a (redness/greenness), th (yellowness/blueness), and 4E= (41'+da’+4b%)

2\1

Table 1 for abbreviation,

/2
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Fig 3.
domestic and Chinese mung bean with different purification

Shape of mung bean starch gels prepared from
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Mung bean starch gels prepared from SDEA, SDEW, SWEA, SWEW,
SDCW, and SWCW stored 0 day (A~F) and for 4 day at 4C(a~f). Table 1
for abbreviation,
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Mung bean starch gels prepared from SDEA, SDEW, SWEA, SWEW,
SDCW, and SWCW stored 0 day (A~F) and for 4 day at 4C(a~f). Table
1 for abbreviation,
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Table 6. Instrumental properties of mung bean by texture analyzer

Sample Hardness Springiness Cohesiveness Gumminess Resilience

SDEA 505.47+1.63" 0.99+0,00 0.86+0.02 434931977 0.66+0,02"

SDEW 482.45+2 40° 0.97+0.02 0.85+0.,01 411,0042.75° 0.650.00"

SWEA 505.3044.34° 0.97+0,00 0.8610.01 433.0240,60° 0.67+0.00"

b SWEW 544814271 0.960.02 0.8510.01 462.91+4.73" 0.67+0,02"
SDCW 398.05+5.66° 0.96+0,01 0.85+0.00 339.233.77° 0.63£0,00"

SWCW 357 4412 48° 0.97+0.00 0.86+0.01 305.9143.20° 0.66+0.02"

SDFA 2051.24+2.97° 0.96+0,01 0.6240.08" 1266.82+159,06™ 05140,02

SDEW 1994.29+28.13° 0.96+0.00 0.7140,02" 142242425 42 053+0,01™

SWEA 1985.5846.51° 0.9620.01 0.78+0.00" 554.24+8.97" 0.57+0.00"

o SWEW 2004.09+3 57" 0.96+0.00 0.78+0.01° 1622.33%15 54" 0.5610,00°
SDCW 1585.24+17.75° 0.96+0,01 0.7140,05" 1117.16+73.26° 0,50£0,01°

SWCW 1473.04£2.02° 0.96+0.01 0,76+0.02" 1112.64+25 59 0.54+0,01”

Each value represents mean®SD.

Mean values in the same column with different letters are significantly different(P€0.05) by Duncan's multiple range test.

Table 1 for abbreviation,
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Fig. 5. X-—ray diffraction patterns of mung bean starch
gel powders prepared from domestic and Chinese mung
bean with different purification methods and stored 0O

day and for 4 days at 4C.

A, B, C, D, E, and F were made from starch gels prepared from SDEA,
SDEW, SWEA, SWEW, SDCW, and SWCW, respectively. Table 1 for
abbreviation,
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