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Abstract

Children aged 6 months to 3 years are at the age of physical, mental, and intellectual growth.
A suitable diet for children at this age should be healthy, high-energy, and nutrient-rich. This study
aimed to develop nutritious complementary food for children aged 6 months to 3 years by using
the main natural ingredients in Thailand. The pumpkin contents were varied to four levels: 3, 7, 11,
and 15 percent. The sensory preference was assessed by 25 panelists using a 9-point hedonic scale.
The developed products were analyzed for pH, viscosity, and nutritional value. The results found no
difference in preference scores across all attributes. Recipes containing 11 percent and 15 percent
of pumpkins received the highest overall preference scores, so they were further developed by
adding multivitamins, iron, calcium, pea protein, and fructooligosaccharides. The developed recipes
were produced in the food industry. The sensory evaluation of 98 panelists found that recipes with
11 percent of pumpkins gained statistically significantly more color preference scores (6.05 + 2.09
points) than recipes with 15 percent of pumpkins (5.87 + 1.90 points) at p<0.05. Both formulations
have low acidity (6.34 + 0.01 and 6.46 + 0.01, respectively) and high viscosity (6,685.80 + 245.80
and 39,893.33 + 1,019.94 cP, respectively). Recipes containing 11 percent of pumpkins acquired the
most overall preference scores. Therefore, the nutritional value per serving size (110 grams) of this
formula was analyzed, including 72.48 kcal of energy, 1.55 grams of total fat, 1.99 grams of protein,
12.64 grams of carbohydrates, 2.57 grams of dietary fiber, 129.80 milligrams of calcium and 1.47

milligrams of iron.

Keywords: Complementary food; Nutrition facts; Children aged 6 months to 3 years; Pumpkin
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Table 1

Ingredients in the different recipes of complementary food formula 1-4

Formulations (%)

Ingredients
1 2 3 4
Brown rice porridge 355 34.0 32.6 31.1
Cooked oatmeal 3.2 3.1 3.0 2.8
Steamed carrot 8.1 7.7 7.4 7.1
Steamed pumpkin 32 7.4 11.1 15.1
Steamed banana 9.7 9.3 8.9 8.5
Rice bran oil 1.6 1.5 1.5 1.4
Water 38.7 37.1 35.5 34.0
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Table 2 Sensory acceptance from different recipes of complementary food formula 1-4 (n=25).

Characteristics

Formulations

1 2 3 4
Color ™ 71+15 7.0+ 1.6 69+ 16 6.7+16
Odor ™ 6.5+ 1.7 62+14 64+14 6.6 1.6
Taste ™ 63+ 1.7 6.5+ 1.7 6.8+ 1.7 6.9+20
Viscosity ™ 6.2+ 1.8 6.4+ 15 6.7+13 6.8+ 1.3
Fineness ™ 70+13 68+13 6.7+14 69+12
Overall liking ™ 6.3+ 15 6.3+ 1.6 6.6 +1.5 6.6 +1.7

Mean + SD; ™ Not significantly different (p=0.05)
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Ingredients in the different recipes of complementary food formula 5 and 6.

Formulations (%)

Ingredients
5 6
Brown rice porridge 32.02 30.59
Cooked oatmeal 295 2.77
Steamed carrot 7.24 6.98
Steamed pumpkin 11.00 14.85
Steamed banana 8.76 8.32
Rice bran oil 1.43 1.43
Water 34.97 33.45
Vitamin premix 0.01789 0.01789
Ferric pyrophosphate 0.00179 0.00179
Calcium carbonate 0.27725 0.27725
Pea protein 1.05534 1.05534
Fructooligosaccharide 0.26831 0.26831
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Table 4 The pH and viscosity of complementary food formula 5 and 6.

Formulation

Properties
5 6
pH"™ 6.34 + 0.01 6.46 + 0.01
Viscosity (cP)® 6,685.80 + 245.80 39,893.33 + 1,019.94

Mean + SD; ™ Not significantly different (p=0.05); ° Significantly different (p<0.05)

nsUssifiuguinvaesmesvamdudaces  neadd Aalnudnwasdiunay savd mnumia
oWnaEudmsudin 2 gos Idun gnedl s uarges - waseuveUazBuavesgnsi 6 IsunzuuuAY
6 MMnivnaeudu 98 au (ldsduenans 2 e nuh  veumnnndignsi 5 usthifienuunnsafunisada
goil 5 Tasuuumnureudnudinnnigasi 6 othe (Table 5) dufuladengasil 5 eliszvinauen
TTodAneadia (p<0.05) uagldsuazuuuay  MalATWINTT

youlaesmuINnIgnsh 6 wilidinuunneinaiu

Table 5 Sensory acceptance from different recipes of complementary food formula 5 and 6 (n=98).

Formulations
Characteristics
5 6
Color?® 5.87 + 1.90 6.05 + 2.09
Odor ™ 6.61 £ 1.56 6.65 + 1.59
Taste ™ 6.93 £ 1.52 6.93 + 1.57
Viscosity ™ 7.03 £ 1.52 7.04 £ 1.61
Texture ™ 6.95 + 1.70 6.99 + 1.63
Overall liking ™ 7.05 + 1.41 6.93 + 1.47

Mean + SD; ™ Not significantly different (p=0.05); ° Significantly different (p<0.05)

Figure 1 Developed complementary food.
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Table 6 Nutrition facts of complementary food formula 5.

Amount of nutrients in

Lists complementary food Nutrition facts label % Thai RDI
100 g 110 g
Total energy (kcal) 65.89 72.48 70 -
Energy of fat (kcal) 12.69 13.96 15 -
Total fat (g) 1.41 1.55 1.5 2
Saturated fat (g) 0.33 0.36 0 0
Cholesterol (mg) Not found Not found 0 0
Protein (g) 1.81 1.99 2 -
Total carbohydrate (g) 11.49 12.64 13 4
Fiber (g) 2.34 2.57 3 12
Sugar (g) 3.24 3.56 4 -
Sodium (mg) 21.3 23.43 25 1
Vitamin A (ug) 771 84.81 - 10
Vitamin B1 (mg) Not found Not found - 0
Vitamin B2 (mg) 0.11 0.12 - 8
Calcium (mg) 118 129.8 - 15
Iron (mg) 1.34 1.47 - 10
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