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Abstract

This study was designed to set the operating conditions of barrel temperature to 100°C, screw speed to
340 rpm and raw material input to 60 kg/h for the production of a porridge powder by using extrusion
collet of agricultural and fishery complex containing cereals (rice - corn - Barley and beans) oak mushroom,
shrimp and onion. The characteristics of three types of independent variables (diameter of discharge port,
mixing ratio of raw material, moisture content of raw material) and four types of dependent variables
(degree of puffing, moisture content, uniformity, productivity) were investigated, and also, the properties of
porridge powder was examined using these conditions. The independent variable conditions of extrusion
collet to be applied to porridge powder were best suited for degree of puffing, moisture content,
uniformity and productivity at 9 mm discharge port diameter, 96:2.5:1:0.5 w/w/w/w% mixing ratio of raw
material, and 13% moisture content of raw material, respectively. The analytical results of proximate
compositions, salinity, pH and water activity in flavored porridge powder. were shown to be higher than
in those of collet porridge powder because of supplementary raw materials were added to flavored porridge
powder to enhance the marketability compared to the non-added collet porridge powder. From the color
values and TBA values were similar respectively. The values of the total amount of amino-N, minerals and
free amino acids were higher in flavored porridge powder.
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Influence of extruder discharge port
diameter on the production of collet.
Puffing ratio was expressed as a collet
diameter (mm)/discharge port diameter
(mm). Collet moisture (%) and Uniformity
(%) were calculated as both a
{0.5-(average diameter-0.5)}/0.5 (mm)x100,
when average diameter of collet cell was
more than 0.5 mm and an average
diameter (mm)/0.5x100, when average
diameter of collet cell was less than 0.5
mm. Production weight (Kg) was the
same as a weight of collet (Kg). Raw
material mix ratio (w/w/w/w%) were set
to  96:2.5:1:0.5 and raw material moisture
content to 13%. Different letters on the
same symbol indicate a  significant
difference at P<0.05.
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[Fig. 2] Influence of raw material mix ratio on the
production  of Puffing
expressed as a collet diameter (mm)/discharge
port diameter (mm). Collet moisture (%) and
Uniformity (%) were calculated as both a
{0.5-(average  diameter-0.5)}/0.5  (mm)x100,
when average diameter of collet cell was more
than 0.5 mm and an average diameter
(mm)/0.5x100, when average diameter of collet

collet. ratio  was

cell was less than 0.5 mm. Production weight
(Kg) was the same as a weight of collet (Kg).
Raw material mix ratio (w/w/w/w%) were set
to (098:1:0.5:0.5 296.5:2:1:0.5 (396:2.5:1:0.5
@95:3:1:1 ® 94:4:1:1, 9 mm for discharge
port diameter and raw material moisture content
to 13%. Different letters on the same symbol
indicate a significant difference at P<0.05.
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[Fig. 3] Influence of raw material moisture content on
the production of collet by extruder. Puffing
ratio was expressed as a collet diameter
(mm)/discharge port diameter (mm). Collet
moisture (%) and Uniformity (%) were
calculated as both a {0.5-(average
diameter-0.5)} /0.5 (mm)x100, when average
diameter of collet cell was more than 0.5 mm
and an average diameter (mm)/0.5%100, when
average diameter of collet cell was less than
0.5 mm. Production weight (Kg) was the same
as a weight of collet (Kg). discharge port
diameter was set to 9 mm, raw material mix
ratio (ww/w/w %) to 96:2.5:1:0.5 and raw
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<Table 1> Comparison in proximate composition, salinity, water activity (Aw) and pH of collet porridge
powder and flavored porridge powder produced by using extrusion cereals collet added with

dried oak mushroom, shrimp and onion

Proximate composition (g/100 g)

Salinity
Sample pH Aw
Moisture Crud‘e C.ru.de Ash (%)
protein lipid
CPP 4.140.0 4.9+0.0 1.3+£0.0 1.6+£0.2 0.18+0.08 5.8 0.357
FPP 4.5+0.1" 6.5+0.1" 20.2+0.17 3.140.2 2.28+0.08" 5.9 0.221

CPP; Collet porridge powder. FPP; Flavored porridge powder.
All values are mean+SD (n=3). Mixing ratio; Collet 60%:Auxiliary materials 40%
"Means with different superscripts in the different sample are significantly different at P<0.05 by Student

t-test.
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<Table 2> Comparison in color values of collet porridge powder and flavored porridge powder produced
by using extrusion cereals collet added with dried oak mushroom, shrimp and onion

Color value CPP FPP
L 81.7+0.0" 79.240.0
-0.9+0.0" -1.3+0.0
b 15.0£0.0 15.3+0.0"
AE 26.5+0.0° 25.8+0.0

CPP; Collet porridge powder. FPP; Flavored porridge powder.

All values are meantSD (n=3)

*Means with different superscripts in the different sample are significantly different at P<0.05 by Student

t-test.
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CPP FPP
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Comparison in TBA values of  collet
porridge powder and flavored porridge
powder processed by using extrusion cereals
collet added with dried oak mushroom,
shrimp and onion. CPP; Collet porridge
powder. FPP; Flavored porridge powder.

All values are mean+SD (n=3)

"Means with different superscripts in the
different sample are significantly different at
P<0.05 by Student t-test.

NS: not significant.
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[Fig. 5] Amino-N contents of collet porridge powder
and flavored porridge powder processed by
using extrusion cereals collet added with
dried oak mushroom, shrimp and onion.

CPP; Collet porridge powder. FPP; Flavored
porridge powder.

All values are mean+SD (n=3)

"Means with different superscripts in the
different sample are significantly different at
P<0.05 by Student t-test.
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<Table 3> Comparison in mineral contents of collet porridge powder and flavored porridge powder
processed by using extrusion cereals collet added with dried oak mushroom, shrimp and onion.

(mg/100 g)
Mineral CPP FPP
K 323.5 +0.8 334.6 £0.2°
Ca 140.9 £0.9 150.3 +0.2"
Mg 56.3 +0.2 58.1 +0.0°
Na 287.1 £1.5 1093.5 +0.4"
P 187.1 +0.4 193.9 +0.4"
Mn 1.8 £0.0 2.1 £0.0"
Fe 6.7 0.0 8.1 £0.0"

CPP; Collet porridge powder. FPP; Flavored porridge powder.

All values are meantSD (n=3)

"Means with different superscripts in the different sample are significantly different at P<0.05 by Student t-test.
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<Table 4> Free amino acid content of collet porridge powder and flavored porridge powder processed by
using extrusion cereals collet added with dried oak mushroom, shrimp and onion.

(mg/100 g)
Amino acid CPP FPP
Phosphoserine 6.0 (5.6)" 6.6 (5.1)
Taurine 13.0 (12.2) 13.9 (10.8)
PEA (poly ethylene adipate) 10.3 (9.7) 12.8 (10.0)
Aspartic Acid 84 (79 12.3 (9.6)
Threonine 32 3.0 4.5 (3.5)
Serine 3.53.3) 5.8 (4.5)
Glutamic acid 19.5 (18.4) 21.9 (17.0)
Proline 43 (4.1) 5.1 (3.9)
Leucine 2.6 (2.5) 43 (3.4)
B -Alanine 2.6 (2.5) 0.5 (0.4)
Orn (pentanoic acid) 2322 44 (3.4)
Lysine 3.2 (3.0) 5.54.3)
v -ABA (abscisic acid) 1.7 (1.6) 3.1 (24)
Arginine 25.4 (24.0) 27.9 (21.7)
Total 106.0 (100.0) 128.6 (100.0)

"Percentage (%) to total free amino acid.

CPP; Collet porridge powder. FPP; Flavored porridge powder.
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<Table 5> Sensory evaluations of collet porridge powder and flavored porridge powder processed by using
extrusion cereals collet added with dried oak mushroom, shrimp and onion

Purch 11
Hydrophilicity Texture Flavor Taste . ure ?Se OV§ra
ntention ratin, g
CPP 4.3+0.3™ 3.740.2™ 2.4+0.2 2.5+0.2 2.240.1 3.040.1
FPP 4340.1 4.0+0.4 43+04" 43+03" 43405 42+02"

CPP; Collet porridge powder. FPP; Flavor porridge powder.
5 scales average: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good
"Means with different superscripts in the different sample are significantly different at P<0.05 by Student t-test.

NS: not significant.
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