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ABSTRACT

This study was designed to investigate changes in physicochemical properties of rice extrudate
with added glycerin fatty acid ester extruded by single screw extruder.

According to emulsifier content, expansion ratio and water solubility index were represented mini-
mum in rice extrudate with added 2.0% and 2.5% glycerin fatty acid ester. Extrudate with added 1.
5% emulsifier revealed lowest break strength and bulk density, so got a tender and light texture.
Meanwhile water absorption index was showed maximum at 1.5% emulsifier content.

As emulsifier content increased, lightness raised,

By the microstructure obsorved with image analyzer, addition of emulsifier had decreased area and
fractarea of air cells of cross section of extrudates.

On the results of this research, quality of extrudate with added 1.5% glycerin fatty acid ester was
considered very well than 100% rice extrudate. because of tender and light texture, highest water ab-
sorption index and fine structure with higher lightness.
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Table 1. Proximate composition of rice used in this
experiment (%)
Crude Crude  Carbo-  Crude
fat protein  hydrate ash
12.3 0.9 7.8 78.6 0.4
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Table 2. Extrusion condition for rice extrudate with
glycerin fatty acid ester

Parameters Extrusion condition
Screw speed 450 rpm

Type of barrel Straight and spiral
grooves Puffing screw
Type of screw 3.0

L /D ratio ® 14 mm X 2 holes
Die size 110

Die temperature 30 cm

Barrel length
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Table 3. Physicochemical properties of rice extrudate with glycerin fatty acid ester

Glycerin fatty

Dependent variables *

Treatment acid ester
No. content ER BS BD WSl WAI
(%) (psi) (g/ml) (%) (g)
1 0 1.99 1620.7 0.401 22.81 5.46
2 0.5 1.86 1441.7 0.350 13.16 6.43
3 1.0 1.48 1318.2 0.359 15.76 6.36
4 1.5 1.42 1162.5 0.180 9.98 6.54
5 2.0 1.15 1715.9 0.586 6.99 6.16
6 2.5 1.25 2129.7 0.438 6.76 5.37
7 3.0 1.52 2146.0 0.262 12.35 5.21

* ER : Expansion Ratio, BS : Break Strength, BD : Bulk Density,
WSI : Water Solubility Index, WAI : Water Absorption Index
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Table 4. Changes in color of rice extrudate with glycerin fatty acid ester

Glycerin fatty

Treatment. ) Lightness
No acid ester (L value)
; content( %)

1 0 87.12

2 0.5 87.28

3 1.0 87.78

4 1.5 88.57

5 2.0 90.32

6 2.5 90.12

7 3.0 89.15

Redness Yellowness AE*
(a value) (b value)
—0. 16 9.84 12.17
-0.33 10.07 12.25
0.06 9.71 11.69
~0.35 7.44 9.40
—-0.45 7.07 8.03
—0.46 7.02 8.10
—0.01 8.98 10.29

e AE: total color difference
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Table 5. Results of image analysis for rice extrudate with glycerin fatty acid ester

Glycerin No. of

fatty air Perimeter Area Fractarea

acid ester cell (um) (pm?) (%)
content (%)

0 65 18,292.75+6,032.25 49,520.57+6,032.25 76.96+9.37
mean 281.43 761.85 1.18

0.5 105 23.381.49+1,781.80 47,052.87 +4,474.48 73.13£6.95
mean 222.68 448.12 0.70

1.0 171 27,698.29+921.08 35,587.13+1,708.27 55.31£2.65
mean 161.98 208.11 0.32

1.5 192 28,977.64+942.48 31,065.45+1,786.79 48,28 £2.78
mean 150.93 161.80 0.25

2.0 202 25,250.34 £799.73 31,422.32£1,903.60 48.83+2.96
mean 125.00 155.56 0.24

2.5 337 37,567.34 £748.89 23,965.881:927.22 37.25+1.44
mean 111.48 71.12 0.11

3.0 281 28,893.24£732.61 37,128.69+1,276.55 57.70+1.98

mean 102.82

132.13 0.21
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(1.0 % addition of emulsifier)

(2.0% addition of emulsifier) (1.5% addition of emulsifier)

Fig. 1. Microscopic photographs of rice
extrudate with glycerin fatty
acid ester(*50)

(3.0% addition of emulsifier)
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