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Abstract

Precooked powder of redbean porridge (RP) was prepared by the series of process extrusion, drying,
milling and blending with a mixture of whole redbean flour and corn starch and others. The optimum
process and quality of products for RP were investigated. After extrusion under the moisture content
24 to 26%, twin screw speed 350 rpm, extrusion temperature 150 to 155C and feed rate 60 kg/hr,
the product had a higher quality with its natural redbean flavor/color. During the extrusion process,
extrusion temperature and specific mechanical energy increased from 150 to 198C and from 134
to 144 kwh/ton respectively, as the amount of addition water decreased from 6 to 2 kg/hr. By the
hot air drying of redbean extrudate (RE), it could be dried below to 4% moisture content, of which
level considered as an optimal moisture content for anti-caking of the powdered product, at 80C
for 4hrs and at 100C for 15 hrs respectively. In the sieve analysis of extrudate powder, when the
product milled through a mesh size of 0.5 mm or 1.0 mm, about 80% or 65% of the feed was passed
a 65 mesh screen respectively. Moisture absorption of final blended products was formed a cake
under 100% of relative humidity after 13 hrs of storage. As the amount of RE powder reduced,
the flavor score of products decreased by sensory evaluation of products prepared by the different

ratio of RE powder, corn starch and sugar.
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Screw?] vl Z = Y EFYFZHE conveying element
(lead 1.5D, 66R)X 2, conveying element(lead 1.0D, 44R)
X1, L-kneading disc(length 20 mm)X 1, conveying ele-
ment(lead 1.0D, 44R)X3, reverse element(lead 1.0D,
44/3LX 3, 44/3RX2), conveying element(lead 1.5D, 66
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Fig. 1. Screw configuration for redbean porridge pro-
duction
The screw comprises(from left to rigtt): conveying ele-
ment(lead 1.5D, 66R)X 2; conveying element(lead 1.0D,
44R) X 1; L-kneading disc(length 20 mm)X1; conveying
element(lead 1.0D, 44R)X3; reverse clement(lead 1.0D,
44/3L.X 3, 44/3R X 2); conveying element(lead 1.5D, 66R)
X2; screw top
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Table 1. Extrusion data for the extrusion of redbean powder depend on different amount of water added”

Sample Water Extrusion SME™
No. addition temperature (kwh/ton)
(L/hr) )
1 6.0 150 134
2 5.0 173 136
3 4.0 183 138
4 3.0 186 147
5 2.0 198 144

Dough Extrudate Extrudate
moisture moisture appearance
(0/0) (%)
259 13.7 reddish
24.1 11.1 reddish
22.1 95 reddish
20.1 9.1 light brownish
17.9 8.0 brownish & over-

cooked flavor

JExtrusion condition: feed rate 60 kg’hr, screw speed 350 pm.

PSpecific mechanical energy
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Table 2. Color and color difference for control, powder
and paste of redbean extrudate

Powder Paste
Sample 3 e -—-

a b AE L a b AE

Control 433 42 87 302 222 58 56 438

1 582 0.7 79 230 302 34 30 428
506 22 96 227 299 32 39 430
543 27 121 229 286 32 53 439
55.0 2.7 134 225 281 29 65 443
556 29 1565 222 276 28 82 446
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Fig. 2. Drying curves for redbean extrudates at different
drying temperature of 80°C and 100°C
®—®; 30C, —; 100C
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Table 3. Experimental data for redbean extrudate pow-
der dependent on different sieve size of cyclone mill

Sieve size (mm) 0.5 1.0

Milling capacity(kg/hr) 20 30

Consumed power 3 19.2

(kwh/ton)
Size % % % %
distribution Retained Passed Retained Passed

+35 0.05 99.92 542 99.96
+65 19.41 99.87 2.03 96.54
+80 15.27 80.46 20.91 64.51
+100 14.90 65.19 4.64 43.60
+140 11.65 50.29 2.26 33.96
+160 38.64 38.64 2..70 21.70

Table 4. Changes in water content and water activity
of precooked products prepared by redbean powder
mixture with maltodextrin-stevioside(MS) and sugar
during storage at 25°C and 100% RH condition

Storage time (hr)
1 4 5 12 13

Redbean powder

MS mixture
WC* (%) 211 236 41 433 676 8.11
Aw® 021 022 029 035 046 0.52
Sugar mixture
WC (%) 320 347 484 617 864 984
Aw! 02 021 023 029 038 04°

“Water content of redbean powder mixturz with maltodex-
trin-stevioside

*Water activity of redbean powder mixturs with maltodex-
trin-stevioside

‘Water content of redbean powder mixture with sugar
dWater activity of redbean powder mixfure with sugar
¢Caking conditions
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Fig. 3. Moisture absorption isotherm and caking range

of precooked products prepared by redbean powder

mixture with maltodextrin-stevioside (MS) and sugar
—; MS mixture, @ —@; Sugar mixture
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Table 5. Mixing ratio of raw material for redbean por-

ridge (unit: g)
Redbean Corn starch
Sample extrudate extrudate Sugar  Salt
powder powder
A 250 0 25() 5
B 200 50 250 5
C 150 100 250 5
D 100 150 250 5
E 50 200 250 5

Table 6. Sensory evaluation data of redbean porridge®
(unit: point)

Sample  Flavor Mouth feel Consistency Dispersity
A 42 2.2 1.2 13
B 45 4.3 4.7 33
C 3.2 2.6 35 32
D 2.1 2.3 1.2 19
E 19 2.2 1.3 14

“Mean of fifteen panel tests by 5-point hedonic scale 5.0,
Excellent: 4.0, Good : 3.0, Acceptable: 2.0, Poor: 1.0, Very
poor
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