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The cooking and processing characteristics of pregelatinized hydroxypropylated wheat starch were
studied by determining the physicochemical properties of viscosity and gelling. The effects of adding
pregelatinized hydroxypropylated wheat starch to sponge cake were then measured in terms of
viscosity, texture and a sensory evaluation.

A thermal analysis in excess water indicated that, compared with unmodified wheat starch, the
hydroxypropylated wheat starch had a lower pasting temperature range and a pasting energy reduced
to about 1/2. These data suggest that the hydroxypropylated wheat starch could be easily pasted.
Viscography indicated that the hydroxypropylated wheat starch had an onset temperature for viscosity
increase that was lower by about 27 than that of unmodified wheat starch, with a maximumn viscosity
about twice as high. The addition of sucrose caused a significant increase in viscosity, while the
addition of an acid caused an initial increase in viscosity and then a decrease in stability while heating
and stirring. Little difference was observed in viscosity in the concentration range of 50-80%,
suggesting some restricted swelling of the little-modified starch at high concentrations. The viscosity of
the pregelatinized hydroxypropylated wheat starch paste was decreased by adding an acid or sucrose.
With cake batter, the viscosity was elevated with increasing addition of pregelatinized hydroxypropylat-
ed wheat starch. Compared with a control sample, the sponge cake prepared by adding pregelatinized
hydroxypropylated wheat starch had a soft texture, good moisture retention and little increase in
firmness during cold storage. The sensory evaluation showed no significant difference in likeability
between the control and test samples.
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Table 1. Comparison of the moisture and chemical composition between
hydroxyvpropylated wheat starch and pregelatinized hydroxypropylated
wheat starch

Moisture Protein Fat Ash

Sample , ol

(%} (%) (%) (%)

Wheat starch 10.6 0.30 0.02 0.25

HP*wheat starch 10.5 0.20 0.02 0.25
Pregelatinized HP* wheat starch 8.4 0.20-0.30 0.02 0.15-0.30

Supplier: Midwest Grain Products Inc. *
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Fig. 1. Gelatinization endotherms of hyvdroxypro-
pylated wheat starch and normal wheat
starch with a starch/water ratio (w/w) of 1/3
—-—, wheat starch; ——, HP wheat starch.
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Fig. 2. Viscograms of various kinds of wheat starch
(7.5% starch solids)
—-—, wheat starch; ——, HP wheat starch; - , pre-

gelatinized HP wheat starch.
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Fig. 3. Effects of added sucrose and acid on the
viscogram of hydroxypropylated wheat
starch (7.5% starch solids)
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with: -~ sucrose (10%); ——-—, acid (pH 3.5).
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Fig. 4 Effect of starch concentration on the
viscogram of hydroxypropylated wheat
starch

—-—, wheat starch (7.5%); - , HP wheat starch (56.0%);

, HP wheat starch (7.5%); —-—, HP wheat starch (8.0

%).
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Fig. 5. Effect on the texture of hydroxypropylated wheat starch gel stored at room, refrigerator and
freezer temperatures (7.5% starch solids)

@, wheat starch; O, HP wheat starch. A: control, B: sucrose (10%), C: acid (pH 3.5).
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Fig. 8. Effect of added sucrose and acid on the
viscogram of pregelatinized hydroxypropylat-
ed wheat starch (7.5% starch solids)
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Table 2. Effect of adding pregelatinized hydroxypropylated wheat starch on the
viscosity of the sponge cake batter

Viscosity of sponge cake batter (cP)

Starch content to wheat flour Wheat starch Pregelatinized HP wheat starch
(%) Mixing time {min) Mixing time {min)
0 10 0 10
0 88+0.71 67£5.87 — —
5 §5+t4.60 66x2.12 116+0.71 67+1.41
8 — — 129+£2.83 66+4.81
10 S1E1.77 65+4.24 135%£2.12 66+6.36

BH type of viscometer. n=4.

Table 3. Effect of adding pregelatinized hydroxypropylated wheat starch on the specific gravity of the
batter and specific volume of sponge cake
Ratio of starch Specific gravity of sponge cake batter Specific volume of sponge cake
content to (g/mi) {cm?/g)
wheat flour Pregelatinized HP ) Pregelatinized HP
, Wheat starch Wheat starch
(%) wheat starch wheat starch
0 0.253%0.014 — 4.432%0. 266 —
5 0.254%0.009 0.2441+0.008 4.510%0.292 4.488=0.294
8 — 0.250+0.006 — 3.018%0.171
10 0.251%0.004 0.251%+0.007 4.5000. 220 4.335%0.320
n=38.
40{
;; 0-/0\\0\0\0
T
[=3
5]
3.0 53]
O e
—_ [+]
2 2
= 4
k=3
%) =
22.0- 3
g
=
Fe B
0 T T Y T r ; y
1.0 6 1 2 3 4 5 6 T (days)

Time of storage

Fig. 10. Effect of adding pregelatinized hydroxyprop-
OL ylated wheat starch on the moisture content

01 3 5 8 12 (dars) of sponge cake stored at 5T
Tine of storage ® 1. Pregelatinized HP wheat h 0%, O
. . . , trol. ti t . &, 50%, O,
Fig. 9. Effect of adding pregelatinized hydroxy- 10 Oco?n re egelatinize wheat starc oV
propylated wheat starch on the firmness of e
sponge cake stored at 5C
@, control. Pregelatinized HP wheat starch: &, 5.0%, A,
8.0%; O, 10.0%.
36 (1106)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BiibiFe Fo XL 7o LN EREORE - INTEM

Table 4. Sensory evaluation of sponge cake (relat-
ive strength)

L Added starch (10%)
Evaluation item

A Control —
(relative strength Pregelatinized
Bt Wheat starch HP wheat starch

Qutside color 0.85%x 1.10%* 1.55%% *
Inside color 0.65 0.85 1.05
Texture 0.40 0.45 0.95

Smell 0.90 0.95 0.90
Sweetness 0.80 0.95 0.95
Taste after eating 0.80 0.50 0.65
Softness 0.60 0.35 0.30
Stickiness 0.05 0.05 -0.20

Easy to swallow 0.25 0.55 0.25
Elasticity 0.80%x* -0.15%* 0.45

2 h storage at room temperature. n=20. " Significant at 5%

level. ** Significant at 1% level.
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Fig. 11. Sensory evaluation of sponge cake stored

for 2 h at room temperature (likeability)

~~~~~~~~ , control , with 10 % pregelatinized HP wheat
starch
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