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Preparation of Cross-linked Waxy Corn Starch
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Abstract: In this experiment, cross-linked waxy corn starch were prepared with waxy corn starch as raw
material, with epichlorohydrin as cross-linking agent under alkaline conditions using chemically modified
method. Quadratic regression orthogonal combination experiments design was applied with cross-linking
degree as test indexes, then the data were analyzed by regression and ANOVA based on above-mentioned ex-
perimental results and variance analysis to obtain the optimal preparation conditions, i.e., dosage of sodium
hydroxide X, =0.872 g, dosage of epoxy chloropropane X, = 0.5 mL, reaction temperature X; =53.6°C, the re-
action time X, = 2.64 h. Optimal regression equations were established, and verification experiments were

carried out.

Keywords: Waxy corn starch; Cross—linked starch; Optimal preparation conditions; Regression e—

quations

pH

C, G,
Cz C3

2013-05-25
(1964-)

1.1

[1-6]
o

pH

[7-11]
o



3 65
JJ-1 JB-2
NDJ-5S/8S pHS-25 0
PHO70A LD4-2A o (1,
HH 0.500 g( )
1.2 100 mL 3%(
1.2.1 %) 84 ~85°C
20.000 ¢ 2 min o 10mL
( 1) 4 000 r/min 2 min
% 10 mL
20 ~60°C
. (ML)=10=V «ovenemnmnmnenninnennennes (1)
30 min V- mL.
1.2.3
3~5min o 20 g/100 mL( )
o (A).
3% % pH (B). (9} (D)
7 30 min 2~3
. 3 L;(2%)
50°C 3~5h o2, o
1.2.2 1 2,
1
X; Z Z Z Z
© (mL) (h)
(r)1.4712 1.000 2.000 60.00 6.00
1 0.872 1712 53.60 3.36
0 0.600 1.100 40.00 4.00
-1 0.328 0.488 26.40 2.64
(-1 -14712 0.200 0.200 20.0 2.00
AREZ Zy+r 0.272 0.612 13.60 1.36
Xj Xji= (@ z)~ A,
2
Xo Xi(z,) Xiz2) Xyf25) Xdz:) Y(mL)
1 1 1 1 1 1 18
2 1 1 1 -1 -1 2.1
3 1 1 -1 1 -1 14
4 1 1 -1 -1 1 57
5 1 -1 1 1 1 15
6 1 -1 1 -1 -1 5.1
7 1 1 -1 1 -1 17
8 1 -1 -1 -1 1 36
9 1 -r 0 0 0 55
10 1 r 0 0 0 17
11 1 0 -r 0 0 4.3
12 1 0 r 0 0 6.1
13 1 0 0 -r 0 4.8
14 1 0 0 r 0 2.4
15 1 0 0 0 -r 33
16 1 0 0 0 r 2.4
17 1 0 0 0 0 2.4
18 1 0 0 0 0 18
19 1 0 0 0 0 2.2
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X,=0.872 g 3,
X,=0.5 mL X;=53.6°C 3 pH
3
Dj Bj bj Sj Fx o F.(1,2) (%)
Xo 19 59.8 3.147 188.20
X1 12.328 -6.49 -0.527 3.420 36.578 0.05 7.495
Xz 12.328 0.748 0.061 0.046 0.492 0.25
Xs 12.328 -13.63 -1.106 15.075 161.23 0.01 33.76
X4 12.328 0.976 0.079 0.077 0.824 0.25 Fou=98.49
XX, 8 -2.7 -0.338 0.913 9.765 0.10 1.85
XXs 8 0.9 0.113 0.102 1.091 0.25
XXy 8 85 1.063 9.036 96.642 0.01 Foxs=18.51 20.15
XoXs 8 2.3 0.288 0.662 7.080 0.10 1.28
XoXq 8 -10.1 -1.263 12.756 136.428 0.01 28.53
XaXs 8 -1.90 -0.238 0.452 4.834 0.10 F01=8.53 0.81
Xy 9.365 -0.329 -0.0351 0.0115 0.124 0.25
X! 9.365 -0.782 -0.0835 0.065 0.695 0.25 Fox=2.57
Xy’ 9.365 -0.329 -0.0351 0.0115 0.124 0.25
Xy 9.365 -3.83 -0.409 1.566 16.75 0.05 3.17
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4
fj F Fa (fu,f) «
S 43.88 8 5.485 F =109.70 Fo(8,10)=5.35 0.01
Sk 0.500 10 0.050
Se 0.187 2 0.0935 F=2.931 Fo2(8,2)= 3.34
Slj 0.313 8 0.0391
S 44.380 18 2.466
0.01 F=2.931 Fo=3.34 ( 4) .
° 2.2
( 2) ( 3)
7,=0.872 g
y=3.393-0.5277,-1.106Z,-0.338Z,Z,+ Z,=0.5 mL Z;=54°C Z,=2.65 h
1.0632,2,+0.2882,25,-1.2632,2,-0.238232, 3
—0.394Z,2 v (4) o 5, 5
3
( 4) 0.01
5
1 2 3
(mL) 15 1.4 16 15 1.39
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