Analysis of Mixture of Starch and Starch Derivatives
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Discrimination between pure starch acetate with low degree of acetyl substitution
and starch mixture prepared to be of same substitution degree by adding highly
substituted starch acetate was studied by means of infrared absorption, saponification,
Brabendar Viscography and degradation by glucoamylase.

Both infrared absorption and saponification method were not suitable for the
identification of pure starch acetate and the mixture of raw starch and starch acetate
because merely a total amount of acetyl group was measured.

Brabendar Viscograph was useful for the identification of these starches.

Degradation behavior of the starch acetate by glucoamylase was differed from that of
the mixture. The mixture was more degraded than the starch acetate.

The corelation between the degradation ratio and the starch acetate content in the
mixture was obtained.
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Table. 1 Composition of Mixture of Raw Starch

and Starch Acetate

Faw starch (%)

Slarch aostate( %

pH

[dry base vdry base, ds 0.07504

i | BE9.3 10.7

F Bd.D 6.4

& 8.7 21.3

4 3.5 26.4

iz © dogres of substitution
10.7 16.0 21.3
26.5
KBr IR 295
3)
10g  450ml
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Table. 2 Degree of Substitution (ds) of Synthesized Starch Acetate Determined by Saponification Method

A B & ¥] E F
Added acetle anhydride(mil 0.4 0.8 1.1 1.5 3 6
ds 0.0057 U ld 0.0156 o, bEad 00351 0075

Fig. 1 Degree of Substitution and Infrared Spectra of Synthesized Starch Acetates
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Table. 3

Table. 3 Degree of Substitution(ds) by Saponification Method
and Calculated of Mixture of Starch and Starch Acetate

[ﬁ:h#ag:?:mn! saponification method  calculated

10.7% 0, 0TE i, D0HG
16.0% 0.7 {0127
o 0.57 {.016%
o .58 00805 0 O

Fig.2

Fig. 2 Infrared Spectra of Synthesized Infrared Spectra of Mixture
Starch Acetates of Starch and Starch Acetate (ds 0.0794)



1730cm 1
3.2
10.7
26.5

| 18.TEIR.0EM

61

e f&'ﬁ-.ﬁ_nl i

TR i |

1 I__l'\.: LI

.I_Illl i : i . d_.;.:.'-
T Gt "%
I".___J:;T.f- T ..I?Il- -'.'...L'-_ --....-1

Fig. 3 Brabender Viscogram of
Starch and Starch Acetate

min.75 rpm

Brabender Viscograms of Mixture of Starch and
Starch Acetate (dsO 0794)
10g (dry base) 450ml water

30 -92 (15min.)up rate 1.5
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Fig. 4

Fig.5
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Fig. 4 Relationship between degree of Substitution
and Volume of N 100 NazS203
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Fig. 5 Relationship between Degree of Substitution and Rate of
Hydrolysis by Glucoamylase
o Starch acetates

Mixture of starch and starch acetate (ds0.0794)
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Fig. 6 Relationship between Rate of Hydrolysis by Glucoamylase and Starch

Acetate Content in Mixture of Starch and Starch Acetate (ds0.0794)
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