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Abstract
Mechanical properties of 9-30% starch gels from naked and covered barley were investigated with rheometer

or rotation viscosimeter. The compression-penetration curves of 20 and 30% gels were characterized by defor-
mations containing elastic, plastic and fracture regions under the load of 0-2kg. The compressive stress relax-

ation test showed that the viscoelastic properties of 20% gels may be represented by four element Maxwell

model consisting of two Maxwell element in parallel. Also, stress-decay under the steady shear ot 9% covered st-

arch gel was able to be interpreted by linear viscoelastic model and stress-decay process was suggested to be

effective to investigate the effect of temperature or additives on gel structure.
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Fig. 1. Compression-deformation curves of naked
barley starch gels of 20 and 30% at 25°C
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Fig. 2. Compression-deformation curves of covered
barley starch gels of 20 and 30% at 25°C
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Fig. 3. Relaxations from same initial stress after
loading for 20% naked and covered barley starch gels
at two different strain rates
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Table 1. Average values of mechanical parameters for naked and covered barley starch gels of 20 and 30%

at 25°C
Starch Concentration F.,x10% F,x10° " Y2 ex10s nx10* wx10*
h (wt. %) (dyn/cm?) (dyn/cm?) (%) (%) (dyn/cm?) (poise) (erg/cm?)
Naked 20 2.774 4.161 24 56 1.156 8.306 0.3329
barley 30 1.161 9.155 28 46 2.477 9.137 1.0681
Covered 20 3.607 4.716 18 64 2.081 6.645 0.3246
barley 30 7.490 9.432 24 6 2.948 11.629 0.8989
F..R, | fracture force at initial and last stage, respectively n ; viscosity
rorz ; deformations corresponding to F, and F,, respectively @  : breaking energy

€ . apparent elasticity
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Table 2. Values of relaxation parameters for 20% naked and covered barley starch gels at 25°C

Strain rate £ x10% £,x10% T, T
tarch
Stare (sec™) (dyne/cm?) (dyne/cm?) (sec) (sec)
Naked 0.0167 13.78 1.183 799 9.938
barley 0.2500 12.85 1.981 881 6.563
Covered 0.0167 14.39 0.6248 1247 11.911
barley 0.025 13.95 0.9964 1492 10.74
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Fig. 4. Stress-decay curves of 9% naked and covered
barley starch gels during steady shear and after its
cessation at 30°C
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Fig. 5. Stress-decay curves of 9% naked and covered
barley starch gels during steady shear and after its
cessation at three different temperatures
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Fig. 6. Effect of glycerine for Stress-during steady
shear and after its cessation at 30°C
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Fig. 7. Effect of urea for stress-decay curves of 9%
covered starch gel during steady shear and after its
cessation at 30°C

BREAe] e 4 219

g AEH E£& pastedls] ALY Ay -
¥FHTAL AP Fxo) FAHE 4F A4 849
AEo vi$ 558 HEE ATE 5 UL Aoz 47
€},

2 <

gode £ JHPAE 23t 9~-30% #re
ot AnedY 49 94 JA& 24 20 2 30
%R AT 4EHR2AEHL (~2kgo G A
g4, £4 % Je 399 2 WY bl
o g HSE FHS ARAFAY Al 2709
Maxwell2 8¢ W2 AZdP 48 s9g 2oz 44
% olee BT = 9% AEAC g A4S
o gHYse dYyPRy ojEo 49 Y 7 A
ol sHYsAAL AP F2o HHE 2E EE
oA d e Hed AP A2 A=A

Ab 9

 A7E HIHGADY 1083 E ks A7AK
o Satel +8Y 2AYE A7 AR up, Ao 2
& Areg EYUTh

Ao
rek

Lo ojAd, &%, Ay A ERHA, 17,
131(1985)

2. SPKET, dALEEE C BRRHRREREL, TR, SIRE
IE, ®E, p. 161(1979)

3. PAHEE, SARS RGEL v 72, WK,
WEEE, #HH, p. 45(1980)

4. Horiuchi, H. and Tani. T.: Agr. Biol. Chem., 30,

457(1966)
9. Yamamoto, K., Sawada, S. and Onogaki. T.: Denpun
Kagagu, 20, 99(1973)

6. Collison, r. and Elton, G.a.H.: Starke, 5, 164 (1961)

7. Peleg, M.: J. Texture Studies, 7,243(1976)

8. Wani. K. Murata, H. and Taneya. S.: Nippon

Shokuhinkogvo Gakkaishi, 29, 259(1982)

9. Mohesenin, N. N.: Physical Properties of Plant and
Animal Materials, Vol. 1, Gordon and Breach Science
Pub., New York, p.111 (1970)

10. FEREE BETE, 5F, 64(1966)

11. Matsuoka, S.: In Computer Programs for Plastic
Engineers ed. by 1. Klein and D.I. Marshell, Reinhold
Book Co., New York, p. 176(1968)



220 ol - AHF . o4 GF A E X

12. Figoni, P.I. and Shoemaker, C.F.: J. Texture Studies, 15. ¥ §4), 2volel, HE, 3¢ : ¢ F N E 8%,
" 12, 287(1981) 7, 85(1975)
13. Elliott, J. H. and Green, C. E.: . Texture Studics, 3,. 16. %43 : Ao eE 4 A=E (1986)
194(1972) : 17. Shoemaker, C.F. and Figoni, P. L.: Food Technol.. 38
14. MHMED : BERSTRENE, 22, 488(1975) 110(1984)

(19864 34 8 HF)



