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Effect of Dry Heating on the Pasting/retrogradation and
Textural Properties of Starch-soy Protein Mixture
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Effects of dry heating and pH on pasting, thermal, and textural properties of corn starch containing soy protein
isolate (SPI) were investigated. Samples were prepared by drying corn starch dispersions containing 3% SPI at
40°C (unheated sample) or additionally heating dried mixtures at 130°C (heated sample). Pasting properties of
starch samples and textural properties of starch gels were measured using Rapid Visco-Analyzer (RVA) and
Texture Analyzer (TA), respectively. Effects of SPI addition and dry heating on retrogradation and
microstructure of gel samples were investigated using DSC and SEM, respectively. Pasting viscosity of dry-heated
samples was significantly higher than that of unheated samples, and at pH 8 compared to pH 6. Dry-heat
treatment decreased fracture stress and strain of starch gels containing SPI. No significant effects of dry-heat
treatment and pH were observed on retrogradation of starch gels. Addition of SPI retarded starch retrogradation
and modified starch gel properties with increased nutritional value. Dry-heat treatment with SPI could be

possible method for starch modification.
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Fig. 1. Effect of soy protein concentration on the pasting
properties of starch.

TS VXA A TE HERIRbe] Ak (shear force)oll thsE
&g

S °FSIAIZIAL HSE amyloseo]] 913 AR @A) &

T 20e o 4 Qlo) E 3% ojafe) Fehwiz H)

= s A HsATIA 7] Wil 3% FehuEe)
. . N

[ oo
tjo

ko R gvel Eshgde WeY Atk ¥ 5 9l
ok oleld Q¥ AHE Erlz A2l AR AxE A9 2

whild b 3%= AYskc
UZIIPA R &3 &Y

3%2] FEhHAL R dx7kE A8 S3H5AL Table
1ol VRl RIc AEat 39 FeEs v 318 AR v)
nE Pl o] &ainh MNtA o R ARVIEAIA vHE AR}
HEAEY A2 3% e dEEdigEyg e
pasting viscosity® WEPNSITE H3k ARE A] 2o o
A 7FEH Al E(heated sample)?} 817+ A X A} (unheated
sample)®.0} 32 pasting viscosityS M.9.em pH 82] AlR7}
pH 69] A KT} =2 pasting viscosityE HTh THEEdHA
5o vlws)] & o) AxrlEy AlRe) pasting viscosityy: 59
Hog F7iEgon] 7Az7dE HEAIRS] pasing viscositys
T} SAIEE] pasting viscosity?} F718h2 H- 42 QlQlr) Peak
viscosity9} breakdown viscosity®] 739 pHe| HEluT} Az7)
Al 2ol Wzl T & oEAS HYoH, ojgy wig
setback viscosity®} final viscositys= AZx7FEe] w1}l pHe
wstol o] A &S 4 4 AUATh Peak viscosityy: 7+
Al AiEdzbe] 271 &Aoo os] A4 = breakdown
viscosityw W& $ Z]AIAHQ ZZd g H3AA-S VeEhlE

Table 2. Effects of dry-heating and pH on gelatinization
properties of corn starch-soy protein mixture

Sample To(°C)"  Tp(*Cy» AH (Jig)"
Starch 654 724 3.36
Starch+3% SPI 66.4 724 275
pH 6 64.7 718 2.82

Unheated sampl

fheafedsampe ng 65.1 724 2.87
Hested sam] pH 6 62.6 70.3 2.70
catedsample - opg 63.5 70.7 2.72

"Onset temperature.
Max. peak temperature,
"Gelatinization enthalpy.
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Table 1. Effects of dry-heating and pH on RVA pasting properties of starch and corn starch-soy protein mixture

Peak viscosity

Breakdown viscosity

Setback viscosity Final viscosity

Sample (cP) (cP) (cP) (cP)

Starch 2,100 550 850 2,400

Starch + 3% SP!I 2,000 600 1,100 2,500

Starch 2444 484 880 2,840

Unheated sample pH6 2,500 800 1,200 2.900
pH 8 2,600 1,050 1,700 3,250

Starch 3,002 924 1,061 3,139

Heated sample pH6 3.300 1,620 1,270 2,950
pH 8 3.600 1,750 2,150 4,000

Each value represents the mean of duplicates.
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Fig. 2. Effect of dry-heating and pH on the fracture force and
distance of corn starch-soy protein mixture.
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Table 3. Effects of dry-heating and pH on retrogradation of corn
starch-soy protein mixture

AH (J/g)"
Sample
1 week storage 2 week storage
Starch 257 2.77
Starch+3% SPI 2.26 252
pH6 2.34 2.65
ated s I

Unheated sample pH 8 2 40 269
Heated sampl pHo6 2.28 2.57
cated sumple pH 8 227 245

YEnthalpy of endotherm.
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Fig 3. Microstructure of starch and dry-heated starch samples with 3% soy protein: (a) starch, (b) starch+3% soy protein, (c) pH 8
heated, (d) pH 6 heated, (e) pH 8 unheated, and (f) pH 6 unheated.
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