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Abstract

Particle size distribution, pasting properties by Rapid Visco Analyser, and textural properties of acorn,
mungbean and buckwheat starches, which are the basic raw materials for mook, are compared. The major
particle size of mungbean starch was 10~30 micron, whereas acom and buckwheat starches were 5~20
micron. At the same starch concentration, mungbean starch had the highest peak viscosity, breakdown and
setback. Acorn starch showed the lowest peak viscosity and breakdown. The peak viscosity of buckwheat
starch was close to that of mungbean, however the trough and final viscosity were comparable to those of
acorn starch. At the same peak viscosity, mungbean starch showed the lowest trough and final viscosity and
the highest breakdown and setback. Acorn starch was differentiated from buckwheat starch in that the former
had the higher value of setback. The textural properties of mungbean starch gel were significantly different
from others. The texture of gels from acorn and buckwheat starches revealed that only the hardness and
gumminess were different each other. The hardness of starch gels were negatively correlated with trough and
final viscosity, and positively correlated with setback.
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Table 1. Proximate composition of starches

Starch Moisture  Protein(%) Fat Ash
(%) (NX6.25) (%) (%)

Acorn 14.1 0.10 0.03 0.09
Mungbean 119 0.12 0.01 0.03
Buckwheat 104 0.29 0.02 0.05
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Fig. 1. Particle size distribution of starches.
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Table 2. Percent particle size distribution of starches

Range of particle size (um)
<5 5~10 10~<20 20~<30 30<

Acom 194 359 319 7.5 53
Mungbean 100 6.2 49.1 24.6 10.1
Buckwheat 15.6 25.3 28.1 16.3 14.7

Starch

Table 3. Mean and median sizes and surface area of
starches

Starch Particle size(um) Surface area
Mean Median (cm?*/mL)
Acom 12.10 1027 13210
Mungbean 21.81 18.05 7540
Buckwheat 17.04 13.39 12146
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Table 4. RVA viscogram data of starches

Starch Concn. Peak viscosity Trough Breakdown” Final viscosity ~ Setback® Peak time
(%) (RVU) (RVU) (RVU) (RVU) (RVU) (min)
Acomn 89 . 150.2 132.8 174 195.5 62.7 58
10.7 254.5 2153 39.2 340.7 1314 5.6
125 3979 301.6 96.3 467.7 166.1 5.1
143 5875 401.5 186.0 619.0 217.5 4.8
Mungbean 89 160.1 115.1 45.0 109.1 75.0 44
10.7 274.7 1670 107.7 3203 1533 43
12.5 4293 246.7 182.5 447.0 2003 43
143 642.6 318.8 323.8 552.2 2334 42
Buckwheat 89 161.8 141.7 20.1 2034 61.7 5.8
10.7 273.6 221.8 51.8 3473 125.5 5.7
12.5 430.8 3100 120.8 467.1 157.1 53
143 637.3 4084 2289 614.3 205.9 5.0
UDifference between peak and trough.
YDifference between final viscosity and trough.
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Fig. 2. Relationship between log peak viscosity and log
concentration of starches.
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Table 5. Starch concentration to give a constant peak viscosity”

Starch Peak viscosity (RVU)
300 400 500 600 700 800
Acomn 11.30 12.51 13.54 14.45 15.26 16.68
Mungbean 11.05 12.18 13.14 13.98 14.73 1542
Buckwheat 11.08 12.19 13.16 14.01 14.77 15.47

Linear regression equations calculated from Fig. 2 are: acorn, Y = 2.8178X-0.4899(R*= 0.9996); mungbean, Y = 2.9441X-
0.5945(R*= 1.0000); and buckwheat, Y = 2.9134X-0.5620(R?=1.0000) in which Y is log peak viscosity and X is log
concentration.

Table 6. RVA viscogram data of starches at a constant peak viscosity(300RVU)

Starch Concn. Peak viscosity Trough Breakdown  Final viscosity Setback Peak time
(%) (RVL) (RVU) (RVU) (RVU) (RVU) (min)
Acorn 11.30 208.8 2439 549 388.0 144.1 5.5
Mungbean 11.05 297.1 180.3 116.8 343.8 163.5 43
Buckwheat 11.08 299.4 246.1 533 376.0 129.9 5.7
Table 7. Textural properties of starch gels
Starch Hardness(g/cm?) Cohesiveness(%) Springiness(%) Gumminess(g) Brittleness(g)
Acom 517.8" 85.9° 91.2° 792.3" 724.2°
Mungbean 732.0° 76.2° 91.6* 977.4° 896.5°
Buckwheat 465.8° 86.2* 92.0¢ 7224 665.1°

"The same letters in the same column are not significanty different at p<0.05.
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Table 8. Correlation coefficients among textural pioperties of starch gel(10.7%) and pasting parameters

Mean particle Surface area of Pasting parameter
size starch Peak Trough Breakbown  Final viscosity ~ Setback
Hardness 0.7524 -0.9349 0.3748 -0.9971* 0.9363 -0.9987* 0.9998*
Cohesiveness -0.8472 0.9793 -0.5168 0.9966 -0.9801 0.9779 -0.9845
Springiness 0.5087 -0.1765 0.8422 0.1084 0.1737 0.2349 -0.2014
Gumminess 0.6952 -0.9022 0.2965 -0.9873 0.9039 -0.9995* 0.9978*
Brittleness 0.7095 -0.9017 0.3157 -0.9909 09123 -0.9999** 0.9999**
Dx*gignificant at 5% and 1% level, respectively.
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