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Effect of Foaming Agents on Properties of
Instant Pumpkin Soup Powder Using Foam Mat Drying
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Abstract

This study investigated the effect of foaming agents at different concentrations on physico-
chemical properties of foam dried pumpkin soup powder. To develop a healthy instant pumpkin
soup product and to add values of the pumpkin from the seed production, two types of foaming
agents, including glyceryl monosterate (GMS) and egg albumin (EA) were prepared. Three
concentrations of EAat 1, 2 and 3 % (w/w) combined with 0.5 % GMS were investigated for the
powder characteristics. Foaming agent mixed with pumpkin soup was whipped to foam before air
dried at 70 °C. The results showed that as the concentration of EA increased to 3 %, the moisture
content and water activity of pumpkin soup powder were reduced while the solubility and yield
had an increasing trend. Therefore, the pumpkin soup adding with 0.5 % GMS and 3 % EA was
optimal for foam mat drying pumpkin soup with average overall liking scores at moderate level.
The instant pumpkin soup powder contained 80.46 % carbohydrate, 2.46 % protein, 3.95 % fat,
4.40 % fiber, 6.67 % ash and 2.06 % moisture content (dry basis).

Keywords: instant pumpkin soup; foam mat drying; foaming agent; pumpkin
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Table 1 Effect of foaming agents on color values of foam mat dried pumpkin soup powder.

Foaming agents Lightness (L*) Redness (a*) Yellowness (b*)
GMS + EA'1 % 69.20+0.56° 12.69+0.37° 41.42+1.23™
GMS + EA 2 % 68.94+0.78° 13.8420.22° 41.69+1.06™
GMS + EA3 % 66.87+1.31° 14.94+0.22° 40.02+2.79™
EA 3 % 67.93+0.62%° 13.13+1.16° 40.06+0.39™

a-c, means in the column with different small superscript letters indicate significant difference at

p <0.05 level and ns, means no significant difference at p > 0.05 level.
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Table 2 Effect of foaming agents on water activity and moisture content of foam mat dried pumpkin

soup powder.

Foaming agents Water activity (a,,) Moisture content (%)
GMS + EA 1 % 0.41+0.01° 5.00+1.50™
GMS + EA 2 % 0.41+0.01° 5.25+0.25™
GMS + EA3 % 0.38+0.01° 4.75+1.25™
EA 3 % 0.33+0.01° 5.50+2.00™

a-c, means in the column with different small superscript letters indicate significant difference at

p <0.05 level and ns, means no significant difference at p = 0.05 level.

Table 3 Effect of foaming agents on solubility, dispersibility and yield of foam mat dried pumpkin

soup powder.

Foaming agents Solubility (%) Dispersibility (%) Yield (%)

GMS + EA 1 % 46.38+1.27° 0.35+0.01° 16.03+2.81°
GMS + EA 2 % 52.04+9.48" 0.24+0.03" 20.13+1.03°
GMS + EA 3 % 63.83+3.73% 0.24+0.01° 21.04+1.31°
EA 3 % 78.10+17.63° 0.18+0.01° 17.1420.96"

a-c, means in the column with different small superscript letters indicate significant difference at

p <0.05 level.
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Table 4 Effect of foaming agents on sensory properties of foam mat dried pumpkin soup powder.

Foaming agents Color Flavor Texture Overall liking
GMS + EA 1 % 6.48+1.48 6.20+1.35 6.40+1.50 6.36+1.44
GMS + EA 2 % 6.76+1.05 6.56+0.87 6.72+1.01 6.44+0.96
GMS + EA3 % 6.88+1.27 6.60+1.38 6.88+1.24 6.76+0.93
EA3 % 6.44+1.64 6.20+1.19 6.40+1.50 6.12+1.24

No significant difference at p > 0.05 level.
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Table 5 Chemical properties of pumpkin soup powder and fresh pumpkin.

Chemical properties (% dry basis) Fresh pumpkin Pumpkin soup powder
Moisture content 22.26+1.28 2.06+0.78
Protein 0.78+0.14 2.46++0.13
Fat 0.40+0.10 3.95+0.17
Crude fiber 8.36+0.17 4.40+0.05
Ash 7.31+0.14 6.67+0.01
Carbohydrate 60.89+0.76 80.46+0.74
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