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Abstract

Effect of different mixing ratio of non-glutinous and glutinous rice on physical and rheological pro-
perties of extrudate prepared in a single screw extruder were examined. The extrusion conditions
in term of screw speeds, moisture content and die temperature were 258 rpm, 18% and 120C, respec-
tively. The resisdence time distribution of the most of materials were within 30 second and small
portion of them went up to 80 second. The expansion ratio was the highest value (2.93) for 70%
of glutinous rice in the mixture, while the lowest value for 100% of non-glutinous rice. Breaking
strength was in the range hetween 1,051g and 1,117¢g for 10~20% of glutinous rice in the mixture,
while the lowest value (737g) for 80% of glutinous rice. As the amount of glutinous rice increased,
L and a values were increased and b value was decreased. The uncooked cold paste viscosity had

400 B.U. for 100% non-glutinous rice ,

while no peak for the 100% glutinous rice. As the amount

of glutinous rice increased up to 100%, the water absorption index (WAI) was decreased, while water
solubility index (WSI) was increased. The rheological properties of extrudate were accounted by the
law of Oswald. The flow behavior index of extrudate was less than 1.0, which showed pseudoplastic
behavior. Yield stress was the hghest value for 20% of glutinous rice in the mixture and the lowest
value for 80~100% of glutinous rice. Number of air cell was between 128 and 159 for 80~100%
of glutinous rice in the mixture. while 81~84 for 0~20% of glutinous rice. The degree of shapefact
was increased more when the mixtures of glutinous and non-glutinous rice was used than when

glutinous or non-glutinous rice was only used.
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Fig. 1. Residence time distribution of raw materials in
a single-screw extruder
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Fig. 2. Expansion ratio and breaking strength of extru-
dates for various mixing ratio of non-glutinous and glu-
tious rice

A: Expansion ratio, B: Breaking strength

Table 2. Color values of extrudates for various mixing
ratio of non-glutinous and glutinous rice

Ratio Color values

(%) L a b AE

G100 88.83 0.51 10.73 8.24
N10 : G90 88.56 045 11.60 8.31
N20 : GBO 89.03 0.32 11.83 8.49
N30 : G70 88.83 017 11.33 7.65

N40 : G60 88.10
N50 : G50 88.26
N60 : G40 87.27
N70 : G30 86.83
N80 : G20 86.70
N90 : G10 86.53

N100 86.95

—0.21 11.63 729
—-0.11 11.83 7.54
—0.36 12.02 746
—048 1217 7.39
—0.57 12.23 791
—0.60 12.33 7.85
—0.70 12.83 8.03

N: Non-glutinous rice
G: Glutinous rice
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Table 3. Amylogram properties and degree of gelatini-
zation of extrudates for various mixing ratio of non-
glutinous and glutinous rice

Ratio(%) A B C D E F

G100 — - - - - 87.0
N10 : G90 70 22 20 32 12 86.0
N20:G80 100 35 30 38 8 86.5
N30:G70 130 40 25 35 10 85.2
N40:G60 150 50 40 50 10 86.6
N50:G50 200 50 45 55 10 85.6
N60: G40 200 55 48 60 12 85.8
N70:G30 220 60 50 64 14 85.5
N80:G20 316 60 50 62 12 86.8
N90:G10 315 62 50 60 10 86.5

N100 400 70 60 80 20 85.0

: Uncooked cold paste viscosity (B.U.)
: Viscosity at 95C (B.U.)

: Initiation of cooling (B.U.)

: Final viscosity at 30C (B.U.)

Total setback (B.U.)

Degree of gelatinization

: Non-glutinous rice

. Glutinous rice
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Fig. 3. Changes in water absorption index (WAI) and
water solubility index (WSI) of extrudates for various
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Table 4. Rheological properties of extrudates for various mixing ratio of non-glutinous and glutinous rice

Ratio Consistency Flow behavior Yield Coefficient Apparent

Index index stress of viscosity

(%) g/cm secz“ h (n) (gf/cm) correlation (mPa-S)
G100 0.236 0.756 0.07 1.0 62.02
N20 : G80 0.208 0.784 0.08 1.0 65.69
N40 : G60 0.758 0.620 0.08 1.0 97.89
N60 : G40 0.850 0.811 0.21 1.0 102.50
N80 : G20 2.050 0.555 0.92 1.0 182.81
N100 2.630 0.551 0.68 0.99 230.44

N: Non-glutinous rice
G: Glutinous rice
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Table 5. Data of extrudates with non-glutinous and glutinous rice for image analysis

Ratio Numbers of Perimeter Area Fractarea Shapefact
(%) air cell (um) \um ‘) (um) (um)
G100 159 L)1081 38 2393514.00 04295 798.76
N20 : G80 128 45111.28 2841790.50 0.5099 5049.29
N40 : G60 84 38037.15 3176688.75 0.5700 1453.66
N60 : G40 130 34514.16 2662720.75 04778 3690.80
N80 : G20 81 34637.76 3018661.25 0.5417 763.72
N100 84 39494.44 3171586.50 0.5691 853.93
---—-mean values----
G100 321.27 15053.55 0.0027 5.03
N20 : G80 35243 22201.49 0.0040 39.44
N40 : G60 452.82 37817.72 0.0068 17.31
N60 : G40 265.49 20482.47 0.0037 28.39
N80 : G20 42763 37267.42 0.0067 943
N100 47017 37756.98 0.0068 10.17
N: Non-glutinous rice
G: Glutinous rice
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