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Chemical Properties of Mungbean Protein Isolates
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Abstract

This study was investigated to determine the amino acid content, fractionation and gel elect-
rophoresis pattern of mungbean protein isolates(MPI), which were prepared from defatted
mungbean flour(DMBF) of sunhwa-nogdu(SH) and conventional(C) mungbean varieties. MPI
have particulary high content of lysine and low sulfur containing amino acids, even though
amino acid pattern of mungbean flour and its protein isolate were found to be similar. And,
there was no significant difference in the amino acid composition between SH and C varieties.
Further fractionation of MP! by solubility method and electrophoresis procedure was demonst-
rated that the fractions, such as albumin, globulin, glutelin and residue from MPI showed
6~10 bands in SDS/PAGE pattern. And also the most of each protein fractions had lower
molecular weight than 68,000 daltons and distributed more in the molecular weight range

43,000~68,000 daltons.
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Mungbean protein isolate (40g)

Extracted with 10 vol H,0 (pH 9) for 2hr.

Centrifugation *

Water extract Residue
(Albumin, globulin & nonprotein Extracted with 200ml 5%
Nitrogen) NaCl for 2hr.

Dialysed against H,0 Centrifugation »

until free of salts

Centrifugation *

Supernatant Residue
i 1 Globulin A Extracted with 100ml
Supernatant Precipitate 70% alcohol

Albumin Globulin B Centrifugation *

Supernatant  Residue

Prolamin

Extracted with
100ml 0.25% KOH

Centrifugation *

) b

Supernatant Residue

Glutelin

Fig. 1. Procedure for the fractionation of proteins in mungbean protein isolate.
* Centrifugation (2, 500 r.p.m., 20min.)
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Fig. 2. Relation between the molecular weight
of marker proteins and their mobilities.
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Table 1. Contents of amino acids in MBF and MPI* (% in total amino acids)
Isolate
Amino acids

MBF-SH MBF-C MPI-SH MPI-C
Aspartic acid 10.06 11.20 9.55 10.95
Threonine 417 410 3456 349
Serine 6.38 6.70 6.71 7.08
Glutamic acid 17.92 17.95 17.59 19.01
Proline 3.56 0.85 4.16 0.65
Glycine 374 513 4.07 4.70
Alanine 4,04 442 371 4.05
Valine 5.15 4.63 4.62 434
Cystine+ Cysteine 1.10 1.76 2.18 0.99
Methionine 0.85 0.98 1.37 0.95
Isoleucine 4.60 391 3.77 3.58
Leucine 9.15 9.10 9.29 9.63
Tyrosine 3.56 345 4.05 3.87
Phenylalanine 5.77 6.24 6.01 6.50
Ammonia 0.85 0.85 0.81 0.85
Lysine 8.34 7.74 7.34 7.62
Histidine 2.83 2.79 2.99 2.88
Arginine 792 8.40 8.33 8.86

* MBF(Mungbean flour), MPI(Mungbean protein isolate), SH{Sunhwa-nogdu), C(Conventional variety)
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Table 2. Fractionation and relative composition of the proteins in MPI*

Relative composition( %)

Fractions

MP: SH MPI-C
Water soluble protein 92.91 87.62
Albumin and globulin 39.59 36.43
Non protein-N 2.32 1.19
70% alcohol solubles(Prolamin) 0.21 0.25
0.25% KOH solubles(Glutelin) 091 1.13
Total soluble protein 94.03 89.00
Residue(Insoluble) 5.63 10.74
Total 99.66 99.74
* MPI(Mungbean protein isolate),, SH(Sunhwa-nogdu) C(Conventional variety)
1 23 4 6 7 12 1415 1234 6738 12 1415
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Fig. 3. The SDS/PAGE patterns.
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Fig. 4. The typical SDS/PAGE pattern of globulin from MPI,
MPI (Mungdean protein isolate), SH (Sunhwa-nogdu) , C (Conventional variety).

Table 3. Molecular weights of protein subunits®

Band No. Relative mobility Molecular weight
1 0.253 67,197
2 0.272 65,290
3 0.302 62,279
4 0.319 ' 60,572
5 0.367 55,754
6 0.498 42,605
7 0.525 39,895
8 0.554 37,988
9 0.580 34,375

10 0.650 27,349
11 0.666 25,743
12 0.708 21,527
13 0.724 19,921
14 0.767 15,605
15 0.777 14,601

* See Fig. 3 and Fig 4.
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