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Abstract

Starches obtained from Seipoong and Daeji potato were classified into large starch granules
(>41xm) and small starch granules (<304m). Rheological properties of heat-gelatinized starch
paste were studied to elucidate difference of the fractionated starches. Heat-gelatinized starch
paste of potato showed Bingham pseudo-plastic behavior. The consistency index and yield stress
of small starch granule paste were greater than those of large starch granule paste. As starch
paste concentration increased, consistency index and yield stress of heat-gelatinized small starch
granule paste increased more than those of large one. As measuring temperature increased,
consistency index of heat-gelatinized starch paste decreased and temperature depedence was
greater in small starch granule paste than in large one.
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Table 1. Rheological parameters of potato starch paste gelatinized at 95°C and measured at 30°C
Seipoong Daeji
Concent- _
Granules  ration Yield  Consistency Flow behavior Yield  Consistency Flow behavior
(%) stress index index stress index index
(Pa) (Pa- s") (-) (Pa) {Pa- s" {-)
Parent 2 3.49 2.58 0.62 3.46 2.50 0.61
Starch 3 10.96 5.87 0.61 10.30 5.36 0.61
4 22.66 14.16 0.59 19.29 11.47 0.60
5 28.62 17.29 0.59 26.01 15.03 0.60
6 35.52 23.10 0.58 32.60 22.87 0.59
Large 2 2.94 2.39 0.61 2.89 2.36 0.6]
starch 3 8.12 5.05 0.60 8.70 4.95 0.61
4 18.06 12.18 0.59 17.39 10.59 0.60
5 23.33 1415 0.58 23.33 14.01 0.59
6 30.51 2.2 0.58 30.62 21.33 0.59
Smal! 2 3.92 3.10 0.64 3.92 3.04 0.63
starch 3 14.29 7.46 0.62 12.39 6.55 0.62
4 27.63 15.64 0.60 21.99 13.59 0.60
5 34.45 20.49 0.59 28.62 18.54 0.59
6 42.40 26.57 0.58 35.76 25.79 0.58
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Fig. 2. Effect of starch concentrations on the consistency
index of potato starch paste gelatinized at 95°C and
measured at 30°C.
A—a4: parent starch granules, ©—O : large starch granu-
les, ®—®-: small starch granules

Table 2. Values of Kc and B of potato starch paste
gelatinized at 95°C and measured at 30°C

Seipoong Daeji
Granules Concentration
K¢ B K¢ 8
Parent starch <4% 0.46 0.35 055 0.33
>4% on 0.15
Large starch <4% 0.45 036 053 0.32
> 4% 0.12 0.16
Small starch < 4% 0.63 0.37 0.68 0.34
> 4% 0.12 0.14

K.: Consistency index at unlimited paste (Pa-s")
B : Constant in effect of starch concentrations
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Fig. 3. Effect of starch concentrations on the yield stress
of potato starch paste gelatinized ot 95°C and measured
at 30°C.
A& —a : parent starch granules, O—O : large starch granu-
les, ®—@ : small starch granules
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Table 3. The values of Ky and Co of potato starch paste
gelatinized at 95°C and measured at 30°C

Granules Concentration Seipoong Do
Ky Co Ky Co

Parent starch <4% 0.63 0.70 0.66 0.63
>4% 1.40 1.25

Large starch <4% 0.63 0.8 068 0.71
>4% 1.37 1.24

Smalt starch < 4% 0.60 054 064 0.5
>4% 1.43 1.28

Ky : Constant in effect of starch concentrations at yield stress
C, : Initial concentration in yield stress (%)
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Table 4. Rheological parameters of gelatinized 4% potato starch paste at various measuring temperatures

Seipoong Daeii
Temper-
Granules  ature Yield  Consistency  Fiow behavior Yield  Consistency  Flow behavior
(°C) stress index index stress index index
(Pa) (Pa-s") {-) (Pa) (Pa-s") (-)
Parent 30 22.66 13.32 0.59 19.29 11.47 0.60
starch 50 22.46 9.39 0.59 14.16 8.16 0.59
60 13.59 8.54 0.60 11.22 7.22 0.60
70 8.94 6.55 0.61 9.06 6.42 0.61
Large 30 18.06 12.18 0.59 17.39 10.59 0.60
starch 50 17.34 8.41 0.59 15.33 7.61 0.59
60 15.53 7.7 0.60 13.46 6.96 0.60
70 8.65 6.42 0.61 8.60 6.17 0.61
Small 30 27.63 15.64 0.59 21.99 13.59 0.59
starch 50 23.12 10.91 0.58 20.73 9.79 0.58
60 15.94 8.93 0.59 15.72 8.39 0.59
70 9.80 6.96 0.60 9.55 6.82 0.60
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Fig. 4. Arrhenius plots of 4% potato starch paste gelo-
tinized at 95°C.
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Table 5. Activation energy of gelatinized 4% potato
starch paste

Activation energy (kcat/ mol}

Granules
Seipoong Daeiji
Parent starch 1.43 1.25
Large starch 1.41 1.14
Small starch 1.7 1.47
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