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Highlights

® The developed coconut milk ice cream product was successfully fortified with 10% nipa
palm fruit pulp, resulting in a lower total energy content and higher dietary fiber compared
to the original formulation

® Increasing the proportion of nipa palm pulp in coconut milk ice cream represents an
alternative approach to enhancing product diversity

® The coconut milk ice cream product fortified with nipa palm fruit pulp can meet the needs
of communities involved in palm cultivation and consumers seeking plant-based food

options

Abstract

Nipa fruticans, classified under the palm family, is commonly found in Thailand, particularly
in mangrove forests as well as in freshwater and brackish water areas. This study aimed to
investigate the effects of incorporating varying amounts of nipa palm fruit pulp into coconut milk
ice cream on its physical properties, sensory qualities, chemical composition and nutrition value.

The study examined four formulations: 0% (control), 10% (NP10), 15% (NP15), and 20% (NP20)
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based on the total weight of the basic formula. Results indicated that increasing the amount of
nipa palm fruit pulp led to reductions in lightness (L*) and yellowness (b*), as well as a decrease
in overrun percentage (p<0.05) and melting rate. Sensory evaluation revealed no significant
differences (p>0.05) in appearance, color, aroma, texture, taste, aftertaste, and overall
acceptability among the formulations, with all samples receiving moderate levels of liking.
However, the formulations containing nipa palm fruit pulp received significantly higher scores
(p<0.05) for fruit present compared to the control. Based on these findings, the NP10 formulation
was selected as the most appropriate. Chemical analysis revealed that ice cream supplemented
with nipa palm fruit pulp had significantly lower levels of ash, protein, fat, total energy, and sugar,
while containing higher dietary fiber compared to the control (p<0.05). An 80-gram serving
provided 7%, 13%, and 13% of the recommended daily intake for energy, sugar, and fat,
respectively. This product development enhances the variety of coconut milk ice cream products
and meets the needs of both producers and consumers, particularly those seeking plant-based

food alternatives.

Keywords: ice cream, coconut milk, nipa palm fruit pulp, product development
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Table 1 Quantitative composition of coconut milk ice cream with nipa palm fruit pulp across

different production scales

Treatments
Ingredient NPO (Control) NP10 NP15 NP20
g % g % g % g %

Coconut milk 850.00 74.47 850.00 67.69 850.00  64.75 850.00 62.05
Sugar 175.00 15.33 175.00 13.94 175.00 13.33 175.00 12.77
Salt 1.50 0.13 1.50 0.12 1.50 0.11 1.50 0.11
Modified starch 15.00 1.31 15.00 1.20 15.00 1.14 15.00 1.10
Water 100.00 8.76 100.00 7.96 100.00 7.62 100.00 7.30
Nipa palm fruit pulp 0.00 0.00 114.15 9.09 171.23  13.05 228.30 16.67

Total 1,141.50 100.00 1,255.65 100.00  1312.73 100.00  1,369.8  100.00
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Figure 1 The appearance of coconut milk-based ice cream containing different levels of nipa palm fruit pulp.
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Table 2 Overrun (%) and color values of coconut milk ice cream incorporated with different levels

of nipa palm fruit pulp

Treatments
Quality NPO (Control) NP10 NP15 NP20
Overrun (%) 22.15+0.54° 21.93+0.64° 20.13+1.05%° 19.05+0.89"
Color values
L* 73.53+0.76° 72.35+0.65° 70.66+0.56" 70.70+0.99"
a* "™ (-2.17)+0.16 (-2.26)+0.08 (-2.28)+0.11 (-2.17)0.14
b* 1.61+0.11° 1.58+0.33" 1.5740.22° 1.50+0.20°

Remark: a, b means followed by the same letter in the same row which are significantly different (p<0.05).

ns means within in the same row which are not significantly different (p>0.05).
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melting of coconut milk ice cream incorporated with varying

levels of nipa palm fruit pulp at 15, 30, 45, and 60 minutes
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Table 3 Average liking score of untrained panelists for coconut milk ice cream with varying levels

of nipa palm fruit pulp (n=50)

n=50
Treatments
Quiality NPO (Control) NP10 NP15 NP20
Appearance ™ 7.19+1.40 7.11+1.00 7.02+1.14 7.19+0.84
Color ™ 6.89+1.12 6.93+1.3 6.63+1.02 6.61+1.23
Odor ™ 7.48+1.11 7.35+1.01 7.39+0.94 7.37+1.05
Texture ™ 7.24+1.09 7.13+1.11 6.78+1.04 7.13+1.15
Amount of nipa palm fruit pulp  6.19+1.06° 7.02+1.10° 6.83+1.08° 7.15+1.08°
Taste ™ 6.87+1.06 7.19+1.01 6.81+1.06 7.06+1.05
Aftertaste ™ 6.94+1.09 6.74+1.07 6.65+1.06 6.76+1.04
Overall ™ 7.17+1.50 7.15+1.03 6.85+1.06 7.02+1.07

Remark: a, b means followed by the same letter in the same row which are significantly different (p<0.05).

ns means within in the same row which are not significantly different (p>0.05).
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Table 4 Chemical composition of selected coconut ice cream enhanced 10% nipa palm fruit pulp

(NP10) compared to the control (per 100 grams)

Treatments
Chemical composition
NPo (Control) NP10
Moisture ™ (g) 65.85+0.04 67.28+0.94
Ash (9) 0.63+0.01° 0.53+0.01°
Protein (g) 1.4120.00° 1.31+0.00°
Fat (9) 13.53+0.00° 10.72+0.00°
Carbohydrate ™ (g) 18.58+0.49 20.16+0.10
Total calories (Kcal) 201.73+0.20° 182.36+0.06"
Dietary fiber () 1.23+0.00° 1.32+0.00°
Sugar (g) 17.20+0.00° 14.77+0.00°
Sodium (mg) 0.0620.00° 0.05+0.00°

Remark: a, b means followed by the same letter in the same row which are significantly different (p<0.05).

ns means within in the same row which are not significantly different (p>0.05).
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Nutrition value per serving size (80 g)

Energy Sugar Fat Sodium
146 12 9 0
kilocalories gram gram milligram

*as a percentage of the maximum amount that can be consumed per day

Figure 3 Nutrition facts and GDA nutrition label summary for selected coconut ice cream enhanced 10% nipa palm fruit pulp
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