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Abstract

The important legumes in Korea are mungbean, red bean, kidney bean and cowpea. Mungbean has tradi-
tionally been used for mook (jelly-like starch gel) preparation. Cowpea has recently been utilized for substi-
tution of mungbean. The major use of sediment of red bean is for the sweet paste. The studies related to
fegume starches and flours (air-dried sediment) in Karea are concentrated on the understanding of the prop-
erties of mook. The structure of starch, gelatinization and gelling properties of legume starches and flours

are reviewed with emphasis of Korean literatures.
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Table 1. Degree of polymerization (DP) of legume amyloses
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Fig. 1. Currently accepted structure for amylopectin'.
1=crystalline area ; 2==amorphous area ; ¢=reducing end
group ; — =a-«1—6) branch points ; — =a«1—4) glu-
can

Table 2. Average chain length of legume amylopectins

Legume DP Method Reference
Cowpea 1,510 Intrinsic viscosity 4
1,427  Intrinsic viscosity 5
146  Periodate oxidation 6
185 Periodate oxidation 7
Mungbean 1,512  Osmotic pressure 8
1,580 Reducing power 9
1,900 Intrinsic viscosity 10
1,838 Intrinsic viscosity 5
590 Periodate oxidation 1
180 Periodate oxidation 7

Red bean 726  Periodate oxidation 12
186  Periodate oxidation 7

1,225  Intrinsic viscosity 5
Small red bean 185 ; 222 Periodate oxidation 13

Kidney bean 443  Intrinsic viscosity 5
290  Periodate oxidation 7

Degree of Average unit chain®
Legume branching ———————— Reference
(%) CL OCL ICL
Cowpea 3.63 27.6 - - 7
- 239 17.7 5.2 5
3.40 29.3 - - 6
Mungbean 3.72 26.8 - - 7
- 24.4 17.8 5.6 5
5.40 18.6 - — 11
- 230 — - 10
- 22.6 - - 9
Small red bean 7.77 10.9 - -~ 13
9.15 12.9 - - 13
Red bean 777 129 - - 7
— 26.8 19.9 5.9 5
Kidney bean  5.45 18.3 - - 7

- 23.4 17.6 4.8 5

*CL=chain length ; OCL=outer chain length ; ICL=inner
chain tength
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Table 3. Characteristics of debranched legume amylopectins

Table 4. Granule size and shape of legume starches

Percent by weight Ratio Chain length
[ I (/D 1 i

Legume Reference

Granule size

Cowpea 13.2 13.4 74.0 5.5 37.8 15.1 5

Mungbean 5.8 14.2 798 56 403 156 5
48 268 684 72 -— - 10
12.7 255 61.8 24 40 13 9

Redbean 14.0 155 71.8 4.6 425 171
Kidney bean 10.9 15.8 73.6 4.6 35.7 15.1 5
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Legume m) Shape Reference
Cowpea 6~22 ellipse 21
5~35 oval 22
6~30 ellipse 23
4~39 oval 24
5~30 oval 5
8~24 ellipse 25
Mung bean 8~30 oval 22
6~31 eflipse 23
8~35 oval 5
17~31 ellipse 1"
8~24 ellipse 25
12~32 oval/irregular 8
10~30 ellipse/irregular 26
18~30 ellipse 27
Red bean 13~50 round/ ellipse 5
10~47 ellipse 12
Kidney bean 11~45 oval 22
11~45  ellipse 5
16~59 ellipse/irregular 26
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Table 5. Gelatinization temperature of legume starches

Initial  Terminal

Legume . Method*  Reference
(e e
Cowpea 67.0 10 DSC 22
70.5 - Amylograph 22
62.5 101.5 DSC 5
65.0 73.0 Hot stage 24
64.0 78.0 Hot stage 40
Mung bean 62.0 105 DSC 22
71.5 - Amylograph 22
57.5 102.5 DSC 5
64.0 76.0 Hot stage 41
Red bean 56.5 101.0 DSC 5
Kidney bean  75.0 80.0 DSC 22
77.5 - Amylograph 22
65.0 103.0 DSC 5
i Ratio of starch to water for DSC was 1 : 1 and concentration

used for amylograph was 10% (w/w)
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Table 6. Amylograph data for legume flours and starches

Concen- Initial pasting Viscosity at 94.5°C 15-min Viscosity
Legume tration temperature or95°C height at 50°C Reference
(%) Q) (B. U.) (B.U.) (B. U.)
Cowpea
flour 6 70.8 1,110 1,030 1,810 6
6 715 600 545 >1,000 25
6 72.0 620 590 >1,000 43
starch 6 77.0 560 578 778 44
6 69.0 690 660 1,160 21
6 71.5 935 890 1,640 6
6 70.0 1,130 1,130 2,250 23
8 71.0 1,240 1,205 2,140 5
10 70.5 1,460 1,260 2,240 22
Mungbean
flour 6 68.5 500 610 1,250 23
6 74.5 200 250 360 11
6 70.0 290 330 710 43
7 70.0 530 590 >1,000 25
8 73.5 750 780 - 45
starch 6 70.0 308 377 514 44
6 70.0 350 360 650 27
6 75.5 370 440 630 42
7 68.5 680 720 1,200 27
7 73.0 760 780 1,110 42
8 71.0 1,060 1,055 2,025 5
8 66.0 1,760 1,390 1,800 9
8 67.0 1,020 1,040 1,550 27
8 72.7 1,330 1,390 2,000 42
10 71.5 1,150 1,150 2,240 22
Red bean
flour 6 69.5 440 490 600 12
starch 8 67.0 1,220 1,350 2,600 5
Kidney bean
flour 6 79.8 32 65 100 46
8 78.3 132 280 500 46
starch 6 82.0 15 20 50 46
8 76.0 110 150 240 5
8 80.5 70 140 200 46
10 77.7 110 195 330 22
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Table 7. Amylose content and blue value of legume flours

and starches
Legume Amylose Blue Reference
content (%) value
Cowpea
flour - 037 6
30.5 0.41 7,23
27.8 — 25,43
starch 26.2 - 44
26.9 - 21
- 0.38 6
28.0 - 22
33.0 - 24
26.6 - 5
251 — 4
Mungbean
flour 321 0.47 7,23
78.0 - 1
22.7 - 25,43
starch 35.0 - 22
28.9 - 5
333 0.49 9
19.5 — 8
22.7 0.36 27
Red bean
flour 66.0 0.50 7
48.6 0.84 12
starch 25.6 - 5
Kidney bean
flour 45.0 0.42 7
- 0.38 46
starch 40.0 - 22
28.5 - 5
77.0 0.41 46
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