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Product Characteristics as Factors of Process Parameters
in Starch Phosphates Preparation by Twin-screw Extruder
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Abstract

Starch phosphates were prepared from the corn starch mixed with 2% sodium tripolyphosphate
by twin-screw extruder with a feed rate of 20kg/hr and an extrusion temperature of 130T, and
the effects of extrusion variables on the physicochemical properties (target parameters) of starch phos-
phates were investigated. Interrelations of system parameters (specific mechanical energy and extru-
date moisture) and rheological properities of starch was analyzed by using the response surface analy-
sis. Degree of substitution (DS) was increased with increasing the feed moisture, and showed the
maximum value at the screw of near 250 rpm. Degree of gelatinization was proportionally increased
with increasing the screw speed and decreasing the feed moisture. Apparent viscosity of the paste
was increased with increasing the feed moisture, but it was not significantly affected by the screw
speed. It was found by scanning electron microscopy that the starch microgranules were much more
degradaded, and as consequent result, the intrinsic viscosity was decreased, whereas, water solubility
index was increased. The rate of retrogradation of the gels was retarded with increasing DS and

decreasing viscosity.
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Fig. 1. Screw configuration for starch phosphates production

Table 1. Operation ranges of extruder process for sta-
rch phosphate preparation

Run number Feed moisture Screw speed
(%) (rpm)
2 23 200
15 23 250
11 23 300
4 23 350
8 25 200
6 25 250
12 25 300
1 25 350
5 30 200
14 30 250
10 30 300
16 30 350
7 35 200
13 35 250
3 35 300
9 35 350
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Fig. 2. Effects of screw speeds and water contents on
the specific mechanical energy(SME) (a) and extru-
date moisture (b) of starch phosphates

Az o ag

Z\AIM A20{L4X|(specific mechanical energy, SME)
o eESe| T2

Process parameter % YBFE SRz ~a8
Fol| W2 SMES} &5} pRHse vy, 5
ZFo] Z7}gtol] wie} SMEX 7 3slgla %3 4
Foll A 2af HAEE7} F 1% | W2} SMERE 2713
743 BocH(Fig. 2a).

Valle 5% % 22 extrusion 34 & olulz] 3=
FAhE A ABFEIere] AT, YR TGl
Z & SME7} 2713t A#2 wwsieict 39, o
o PEe dggFol FA Tgste] YEPR G
)

L

q

$% UGB wEIHE FrEPe) 2 ARs

2e 5E
o™ (Fig. 2b), B3] B APzl A& diel

iz

20
16
S 12
Q
Ry
n g
a
4
0

Water(%)

Fig. 3. Effects of screw speeds and water contents on
the degree of substitution(DS) of starch phosphates
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(a)
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Fig. 4. Effects of screw speeds and water contents on the degree of gelatinization(DG) (a) and solubility (b)

of starch phosphates
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Fig. 5. Effects of screw speeds and water contents on the intrinsic (a) and apparent viscosity (b) of starch phospha-
tes
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Fig. 6. Scanning electron micro-
graphs of raw corn starch and star-
ch phosphates prepared by extru-
sion process depend on moisture
contents(25,35%) and screw spe-
eds(200, 350 rpm)
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Fig. 7. Effects of screw speeds and water contents on
the retrogradation time constant of starch phosphates
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