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Development of Semi-Processed Pumpkin-Custard
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ABSTRACT

Development of semi-processed pumpkin-custard using mixture design found that the optimum ratio of

egg white powder : coconut powder : pumpkin powder was 35 : 35 : 30 and the ratio of dry mix : water was
1 : 2. After all the ingredients were mixed and steamed for 20 min, the consumer rated the overall liking of pumpkin
custard as like slightly to like moderately (6.50). Process development was conducted by using microwave at 30%
of the highest power. The result showed that 65 gram of the dry mix mixed with water at the ratio of
1 : 1.7 and microwave time was 6 min. Consumer rated the overall liking of microwave pumpkin-custard as like
moderately (7.10). Water activity of the powder of semi-processed pumpkin-custard was 0.45. The color of
microwave pumpkin-custard was light yellow and the firmness presented as a distance that penetrated through
the product was 18.70 mm. Coliform was less than 3 MPN/g.
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Table 1 Treatments in mixture design for formulation development.
Ingredients Treatments
1 2 3 4 5
Coconut powder (%) 20 50 50 20 35
Egg white powder (%) 50 50 20 20 35
Pumpkin powder (%) 30 0 30 60 30
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Table 2  Ratio of dry mix and water and microwave time.

Processing condition Treatments
1 2 3 4 5 6
Dry mix : water 1:1.5 1:1.5 1:2.0 1:2.0 1:2.5 1:2.5
Time (min) 4 6 4 6 4 6
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Table3 Means of hedonic ratings for sensory attributes of steam pumpkin-custard.

Sensory attributes Treatments
1 2 3 4 5
Color 6.87t1.11a 2.97+1.52¢ 4.73£1.89b 6.40£1.79a 6.47t1.28a
Egg aroma 5.77£1.77a 5.40£1.65a 5.73t1.34a 5.80x1.37a 6.33%£1.49a
Pumpkin aroma 5.40£1.73b 4.17£1.58¢ 5.57£1.19b 6.13t1.46ab 6.43t1.41a
Softness 5.63x1.77a 5.27£1.98a 4.03£2.07b 4.93+2.13ab 5.97+1.88a
Taste 5.83t1.74ab  4.87£1.96bc  4.63%+1.52c 5.30£2.02bc 6.37t1.71a
Overall liking 5.93+1.64a 4.50+1.63b 4.80+1.49b 5.67%1.84a 6.50+1.68a
Means within the same row with different letters are significantly different at the 95% confidence level.
Table 4 Means of QDA-intensity for sensory attributes of steam pumpkin-custard.
Sensory attributes Treatments
1 2 3 4 5
Yellowness 8.25+0.81b NA 6.90%1.08c 10.44+0.66a 5.42+0.46d
Pumpkin aroma 7.9211.36b 7.30£0.78b 5.7710.68c 10.05%+1.03a 1.94+0.51d
Egg aroma 6.19£1.38bc ~ 7.93+2.48a 7.57£1.34ab  5.02+2.05c 7.35%0.53ab
Coconut aroma 6.76x1.40b 8.17t1.46a 8.02£1.09a 5.97+0.99b 6.76x0.72b
Pumpkin flavor 8.57£1.39b 8.14x1.16b 7.6010.80b 11.40+1.21a 1.98+0.49¢
Egg flavor 6.88t1.34ab 7.9713.11a 8.25+1.06a 5.57£1.81b 8.13+0.34a
Coconut flavor 7.60+1.52a 8.32t1.78a 8.65t1.34a 6.14+1.52b 7.37£0.67ab
Sweetness 7.76£1.37b 8.65t1.67ab 9.73t1.14a 8.83+1.77ab 7.85%£1.33b
Softness 7.71+1.62b 7.61+2.47b 11.00+1.09a 10.05+1.68a 7.76x0.82b

Means within the same row with different letters are significantly different at the 95% confidence level. NA - Not available
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Table 5 Color and firmness of steam pumpkin-custard.
Color and firmness Treatments
1 2 3 4 5
L* 65.2010.66¢ 78.910.80a  66.20+0.72b  63.30+0.78d  65.30%0.49¢
a* -6.20+0.67d -3.610.49a -3.80+0.51a -4.40+0.88b -5.2040.68c
b* 31.11£0.55b 4.70£0.42¢  29.50+0.67c  37.8710.68a  26.91%0.73d
Distance (mm) 8.35+0.66c  23.00+1.02b  38.05+0.75a  33.85t1.54a  25.1011.56b

Means within the same row with different letters are significantly different at the 95% confidence level.
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Table 6 Means of QDA-intensity for sensory attributes of microwave pumpkin-custard.

Sensory Treatments

attributes 1 2 3 4
Yellowness 8.00+0.82a 8.78+0.72a 6.09£1.03b 8.11+0.86a
Pumpkin flavor 6.00£1.33b 6.4910.53b 5.9910.78a 7.9010.74a
Sweetness 5.2840.67b 5.59+0.51b 7.5910.56a 8.1611.24a
Softness 5.3710.34b 5.2010.46b 9.03£1.03a 9.04£0.69a
Firmness 10.131£0.49a 10.16+0.99a 7.85£1.22b 7.97£1.11b

Means within the same row with different letters are significantly different at the 95% confidence level.

Table 7

Means of hedonic ratings for sensory attributes of microwave pumpkin-custard.

Sensory attributes

Before improvement

After improvement

Color 6.13t1.47a 6.501£0.97a
Pumpkin aroma 6.2311.19b 6.901£0.93a
Egg flavor 5.93%1.40a 6.25t1.11a
Pumpkin flavor 5.93+1.83b 7.10£1.13a
Coconut flavor 5.80£1.42b 6.5010.88a
Sweetness 6.30£1.58a 6.67£1.12a
Firmness 6.25t1.17b 7.10£1.05a
Overall liking 6.5011.00b 7.10£0.99a

Means within the same row with different letters are significantly different at the 95% confidence level.
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Table 8 Quality of semi-processed pumpkin-custard and microwave pumpkin-custard.

Quality Semi-processed pumpkin-custard ~ Microwave pumpkin-custard
Physical
Distance (mm) NA 18.70
Color
L* 63.30 63.10
a* -4.40 -5.30
b* 37.87 30.60
ay 0.45 NA
Chemical
Moisture(%) 2.40 54.15
Protein (%) 8.48 4.11
Fat (%) 9.07 6.32
Carbohydrate (%) 78.95 34.90
Ash (%) 1.10 0.51
Fiber (%) 0.05 0.01
Microbiological
Total plate count (CFU/g) 1x103 <250
Yeast & Molds (CFU/g) <250 <250
Coliforms (MPN/g) <3 <3
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