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Functional Properties of Mungbean Protein Isolates
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Abstract

This study was investigated to determine the functional properties of mugbean protein isola-
tes(MPI) from sunhwa-nogdu(SH) and conventional mungbean varieties(C). MPI were prepa-
red from defatted mungbean flour by extraction with 0.1N NaOH, precipitation at pH 4.5,
washing of dispersed precipitate with buffer solution and distilied water, and subsequent freeze-
drying. Crude protein content of MPI was in the range of 88. 7~91.3%. The lowest solubility
was recorded at pH 4~5, whereas the best buffering action was in the range of 5.5~7.5.
On the other hand, gelation of MP! was found 1o depend on the protein concentration. In
the cases of foamability, % volume increase and specific volume were higher for 10 min.
with a good whipping ability. And also, the MP! properties of two varieties of SH and C were

compared and discussed.
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Defatted mungbean flour (DMBF : 20g)
Distil. water (800ml)
(DMBF : D. water=1 : 20 (w/v))

pH 9 adjust with 0.1N NaOH
Moderate mixing (30min)
Standing (1hr. )
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Insoluble compound
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Supernatant

Centrifugation
(3,000r. p. m., 30min.)
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Residue
(Discarded)
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Supernatant
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pH 4.5 adjust with 0.5N HCI

Precitation
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Recorvered protein isolate
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Supernatant (Discarded)
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Repeat 3 times

L

Buffer soln. (pH 4.5) washing

Distil. water washing

Freeze-drying

L2

Mungbean protein isolate (MPI)
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Table 1. Proximate composition of MBF and MPI*(%)
Flour . Isolate
MBF-SH MBF-C MPI-SH MPI-C
Moisture 9.76 9.12 417 4.96
Crude lipid 0.10 1.20 0.16 0.24
Crude protein 25.74 29.02 88.72 91.29
(Soluble protein) (20.54) (18.07) ( 2.75) ( 041)
Crude ash 2.72 345 2.03 1.19
Total sugar 59.85 56.61 4.07 2.96

* MBF(Mungbean flour), MPI(Mungbean protein

isolate), SH(Sunhwa-nogdu), C(Conventional variety)
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Fig. 2 Effects of pH on solubility of MPI by Mattil's
method(25%)
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Fig. 3 Effects of pH on solubility of MPI by Sathe
and Salunkhe’s method(25%C)
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Fig. 4 Buffer capacity of MPI
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Table 2. Effects of protein concentration on gelation of MPI*

Protein( %) MPI-SH MPI-C
1.0 - Liquid - Liquid
20 - Liquid - Liquid
4.0 - Liquid - Liquid
50 - Liquid - Liquid
6.0 - Liquid - Liquid
8.0 - Viscous - Viscous
10.0 - Viscous - Viscous
12.0 - Very viscous - Viscous
14.0 + Gel(LCE)** - Very viscous
16.0 + Firm gel + Gel(LCE)**
18.0 + Firm gel + Firm gel
20.0 + Firm gel + Firm gel

* MPI(Mungbean protein isolate), SH(Sunhwa-nogdu), C(Conventional variety)
Conditions of gelation : heating protein soln. of pH 7.0 at 80C for 10min. and cooling to 4C for 2hr.
(+) gelation, (—) no gelation.
* * LCE . least concentration endpoint and lowest protein concentration at which gel remained in the inverted

tube.
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Table 3. Foamability of MPI*
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Whipping time

Vol. increase Specific vol.

(min.) (%) (mé/g)
MPI-SH 5 76.36 2.06
10 87.50 2.23
MPI-C 5 70.89 1.94
10 85.71 2.03
Egg white 5 98.04 2.68

* MPI{Mungbean protein isolate), SH(Sunhwa-nogdu), C(Conventional variety)
Condition of whipping : dispersion of 8% protein in distilled water at pH 7.0(25C)

Sathe 52 foamability pH 10, 5% 10% 4 o,
7V %2 % volume increaseS VebdATI L B 1§

ot ik,
(@) Ot
I =/

T
=TT

A8 5(sunhwa-nogchu : SHY &+ A=
(conventional variety : C) 2F&9] X 55715
A4 Eel=FU¥ (mungbean protein isolate
MPD & Alzstal, o]g¢] dMgEEA,
solubility, buffer capacity, gelation, foamabilityE
¥3eke 715A BEAE dTee o 2e 4
g At =, 88.7~923% S =UHAS FHy
© MPIE= pH 4.0~5.0 F2olA 718 v 873
S vERA oW, pH 99lME 76.0~824% 9
<& 234& YeRd ok 1831 MPI-SH, MPI-C&
t} pH 3.091A4 7.3, 992 7P} -2 buffer capa-
city® 7FA9, pH 4.0% 80°AE @& F3E
Jehidth, =8 MPLSHYIA S 14%, MPI-Col
Mz 16% 9 A Fe(W/V) Y o HX2 gel &
#4393, 1 oY FxAMe Bt duhdt
gelS& AN, 8% THA F=(W/V)olA A
o] vhehtl Al&kgit}, 18] whipping timeS
5802 g u MPL-SHAAM= 764%, 2.1mé/g,
MPL-ColA= 709%, 2.0m/99) % volume inc-
rease®} specific volume-S 242} WFERY AL, whipping
timeS 1022 AL W o ¥ ¢S Uiy
egg white Rt ZEAT £& foamabilitys 7+

A3l At

nitrogen

i Hk ox Ok

10.

Mo
ol

515 L T B, FEEEEAWE, AL, 200
(1965)

Kali, P. B. : Biological value of the protein of
green gram(Phaseolus Mungo) and lextil(Lens
Esculenta), Ind. J. Med. Res., 33, 791(1938)
Tsurushn, S. and Fukuba, H.: BT H LR
FIRTF5-LD BFRE 720 FEHH, %E
& fE, 35, 201(1982)

Thompson, L. U. ! Preparation and evaluation
of mungbean protein isolates, J. of Food Sci.,
42, 202(1977)

Coffman, C. W. and Garcia, V. V. : Isolation
and functional characterization of a protein
isolate from mungbean flour, The 1st interna-
tional mungbean symposium, AVRDC, Taiwan,
69(1978)

. Sathe, S. K. and Salunkhe, D. K. : Solubiliza-

tion and electrophoretic characterization of
the great northern bean(Phaseolus vulgaris
L) protein, J. of Food Sci, 46, 82(1981)

. Sathe, S. K, Despande, S. S. and Salunkhe,

D. K. . Functional properties of winged bean
(Psophocarpus tetragonolobus (L) DC) pro-
teins, J. of Food Sci, 47, 503(1982)

Kinsella, J. E. . Fuctional properties of soy
proteins, J. Am Oil Chem. Soc., 56, 242(1979)

g7 hFehe) B WY - BT
we] J5Ae] HAE BN SR



306

11.

12.

13.

14.

15.

16.

17.

18.

19.

%, F=4FHEHA, 16, 211(1984)
Ay, A9, BAY, A3 UF 34
EY4l 3] E e B, dH5AF3tE A,
14, 102(1982)

AR 5FUE AAHE e ALRES
f2] ohu|x=ite] Wslol #3F A, hIHA
83)%], 19, 25(1981)

AEA D AERN - o)&H AP(AFETAD,
91(1981)

Mattil, K. F. : The functional requirements of
proteins for foods, J. Am. Oil Chem. Soc., 48,
477(1971)

Morr, C. V., Swenson, P. E. and Richter, R.
L. * Functional characteristics of whey protein
concentrates, J. of Food Sci, 38, 324(1973)
Circle, S. J., Meyer, E. W. and Whitnery, R.
W. . Rheology of soy protein dispersions, Ef-
fect of heat and other factors on gelation, Ce-
real Chem. 41, 157(1964)

Briskey, E. J. © Functional evaluation of pro-
tein in good systems., In ; Evaluation of novel
protein products, Pergamon press, New York,
303(1970)

Lawhon, J. T, Cater, C. M. and Mattil, F. : A
wippable extract from glandless cottonseed
flour, J. of Food Sci, 37, 317(1972)

Lin, M. ]. Y. and Humbert, E. S. : Certain fun-

20.

21.

22.

23.

24.

25.

26.

LERDEELE R

ctional properties of sunflower meal products,
J. of Food Sci, 39, 368(1974)
Baldwin, T. E. and Sinthavalai, S. : Fish pro-
tein concentrate foam, J. of Food Sci., 39, 880
(1974)
Hansen, P. M. T. and Black, D. H. : Whipping
properties of spray-dried complexes from
whey protein and carboxymethylcellulose, J.
of Food Sci, 37, 452(1972)
“Soybean blue book,” In Soybean Dig, 31,
52(1971)
BRMmE, FFBE Soas . KICHT3
AR B, (1) BT 4> /37ED &
B - ORE, BIRKER BB HNEY, 62, 69
(1984)
WA, FARA TN 328 F2
i Fee] AFEeH 44, TAFHe} A,
9, 127(1977)
Catsimpoolas, N. and Meyer, E. W. ® Gelation
phenomena of soybean globulins, 1. protein-
protein interactions, Cereal Chem., 47, 559
(1970)
AOAC : Official Methods of Analysis, 13th ed.,
Association of Official Analytic Chemists, Wa-
shington, D.C. (1980)

(Received August 7. 1989)



