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This research aimed to develop a healthy chocolate custard filling product by replacing fat with
avocado and using maltitol to replace sucrose in varying ratios. The study investigated fat replacement
with avocado in products by substituting 25, 50, 75, and 100 of butter by weight. The results showed that
increasing the amount of avocado resulted in lower lightness (L*) and yellowness (b*) values, while redness
(a*) and moisture content were increased (p50.05). The sensory evaluation revealed that the overall liking
score for 100% avocado replacing butter was moderate (7.09+1.41), which reduced butter use in the
chocolate custard filling by 100%. Moreover, the sucrose was replaced with maltitol at levels of 25, 50, 75,
and 100 by weight of the total sucrose. The results showed that increasing the amount of maltitol resulted
in higher values of lightness (L*) and yellowness (b*), moisture content, and water activity. At the same
time, the redness (a*) and spread ratio were decreased (pS0.0S). However, replacing 100% avocado and
100% mailtitol in the chocolate custard filling product showed the highest overall ranking, with scores falling
within a medium range (7.23+1.91). The nutrition values per serving (15 grams) showed that the developed
product consisted of 5 grams of carbohydrates, 1 gram of fat, 1 gram of sugar, and 31 kilocalories of
energy. This provided no more than 40 kilocalories of energy per serving aligning with the criteria set by
the Ministry of Public Health of Thailand (issue182), making this chocolate custard filling, which replaces
butter with avocado, to be classified as a low-calorie. Therefore, this product can be developed into a

healthy food option in the future.
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Table 1 Formulation for chocolate custard filling preparation
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Control recipe

Ratio of maltitol supplement

Ingredients

(%) 25 50 75 100
Condensed Milk 20.72 20.72 20.72 20.72 20.72
Water 20.72 20.72 20.72 20.72 20.72
Whole egg 14.78 14.78 14.78 14.78 14.78
Salt 0.28 0.28 0.28 0.28 0.28
Dark chocolate 5.562 5.52 5.562 5.52 5.52
Corn starch 5.52 5.52 5.52 5.52 5.52
Cocoa powder 2.07 2.07 2.07 2.07 2.07
Salted butter 13.81 - - - -
Avocado - 13.81 13.81 13.81 13.81
Granulated sugar 16.58 12.43 8.29 4.14 -
Sucralose’ - 0.0014 0.0028 0.0041 0.0055
Maltitol powder" - 4.14 8.29 12.43 16.57
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Table 2 Chemical and physical properties of chocolate custard filling products instead of butter with avocado

Ratio Spread Moisture Colors
Butter: Avocado (mm.) (%) B L* a* b*
100:0*(Control) 39.78+0.41° 43.55+0.20° 0.91+0.00° 22.81+0.17 2 5.78%0.04° 11.35+0.15°
75:25 29.15+1.56° 45.40+0.00¢ 0.94+0.00% 21.47+0.24° 9.3040.17° 10.40+0.54°
50:50 32.42+0.87° 48.63+0.02° 0.94+0.00% 20.53+0.01° 9.54+0.06% 9.73+0.21°
25:75 31.09+1.51°  52.64+0.03" 0.93:0.00° 18.36£0.00°  9.81+0.03*  9.83+0.08"
0:100 30.20£1.73° 54.12+0.02% 0.92+0.01°¢ 16.590.07¢ 9.84+0.07° 4.82+0.01°
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Table 3 Sensory acceptance of chocolate custard filling products instead of butter with avocado

Ratio
Color Texture™ Odor™ Taste™ Overall liking™
Butter: Avocado
75:25 6.94+1.84% 6.83+2.09 6.37+2.22 6.77+2.01 7.06+£1.67
50:50 7.66+1.622 7.51£1.75 6.69+1.62 6.91+1.57 7.3911.26
25:75 6.86+1.47% 6.77+1.68 6.40+1.51 6.80+1.82 7.11+1.38
0:100 6.77+1.76° 6.87+1.98 6.13+1.77 6.50+1.93 7.09+1.41
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Table 4 Chemical and physical properties of maltitol at different degree substitution in the chocolate custard filling
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products instead of butter with avocado

Ratio Spread Moisture Colors
Sucrose : Maltitol (mm.) (%) P L* a* b*
100:0(Control) 30.65+0.43° 54.13+0.02° 0.91£0.02° 16.02+0.01° 9.91£0.02° 4.62+0.10°
75:25 32.40£0.44°> 55.40+0.01° 0.92+0.01° 16.23+0.32° 9.90+0.02° 9.2440.05°
50:50 31.59+0.29" 58.30%0.57° 0.93+0.01° 17.61+0.24° 8.35+0.18° 9.92+0.08°
25:75 34.69+0.24% 58.65+0.04% 0.93+0.022 18.52+0.31° 6.61+0.32° 10.37+0.13°
0:100 35.7740.37%  59.17+0.33? 0.93+0.00° 20.42+0.36° 5.23+0.03¢ 10.99+0.36°

a°means + SD in the same columns with difference superscripts are significantly different (pZ0.0S)

Table 5 Sensory acceptance of maltitol at different degree substitution in the chocolate custard filling products instead

of butter with avocado

Ratio
Color™ Texture Odor™ Taste™ Overall liking™
Sucrose : Maltitol
75:25 6.89+1.81 6.49+1.61° 6.40+1.71 6.00+2.23 6.1712.41
50:50 7.51+£1.38 6.77+1.80%° 6.63+£1.91 6.74+2.25 7.00+2.11
25:75 7.37£1.76 7.03+1.46%° 6.23+£1.95 6.23+2.04 6.71+£1.82
0:100 6.94+1.74 7.43+1.06° 6.83+£1.52 6.77+2.14 7.2311.91

3 means + SD in the same columns with difference superscripts are significantly different (p20.05)

" not significantly different (p>0.05)
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Table 6 Proximate composition of low energy chocolate custard filling product instead of butter with avocado

Nutritional values

amount (100 g)

Total energy (Kcal)

Fat content (g)

Protein content (g)
Carbohydrate content (g)
Moisture content (g)

Ash content (g)

207
6.4
4
33.4
55.09
1.12

Table 7 Nutrition label of low energy chocolate custard filling product instead of butter with avocado

25 servings per container

Serving size 1 tablespoon (15 g)

Nutrition Facts

Amount per serving

Calories 31

TotalFat 1g
2%
Protein <19
Total Carbohydrate 5g
2%
Sugars 19
Sodium 29 mg
2%

% Daily Value *

* The % Daily Value (DV) tells you how much a nutrient in a serving of food contributes to

a daily diet 2,000 calories a day is used for general nutrition advice.

A a a o A o P Aa
WallSuisununaan mai l@sanlnuaaii
ansauclndldosnu Ndninsluiaeiaara wudn
a o eV o o ¢ ad o & %
NRaA A lFaaa1saTonlnuaa N 12wl
aslulaiase Tudu denauazwassusiutasnin
A o & ° ' @ a ' P2l
naaA MmN lutasaaalulSurmdaniie
' a . o A o A o ;3
wihouslaawinnu (15 n3u) lasnfanusinnauI
suaaanslulaiasaadle 1.8 tiinsaaass 4 n3u
luaiuanad 4.5 1Y1n30aaad 3.5 N3U H1AIRAART
8 LYNIDAART 7 NTN LAZWRIITURARY 2.7 LNWT8

A98d 51 NIALANDT ANUEI1ALU AJLRAIbY Table 8

& o A
LRZANNLN MU IENIANTENTIRITITURY (Qo'iJ'iJ‘Y] 182)

9

Ad e

W.A. 2541 1389 aanlaruins lunsaiiidasnisnan
F191791ATUINITIN “WAIINUGET” A DITWRIIN
A A A A ' A =2
laiiin 40 Alaunaedanilaniiousing 33azau190
l57ana128719 wasaudle (Ministry of Public Health,
= = o ’~ o A o X a o

1998) Izt AUlaINNAAA U NANMUITUTNA I 31
A A A ' a = Yo

AlawanaIdaniiniivuslna F9a1u130lEA190
ldaaa1safanlnuaaWaddTUdINAUNULUL G
azlranlale tiasanUSuNnadsaudInin aaw

Sawlafirmualudszme



Recent Science and Technology 17(1) 258849 (2025)

Table 8 Nutrition value of the developed chocolate custard filling product instead of butter with avocado compared to

commercially available chocolate spread products

Developed chocolate custard filling product

Nutritional values

(15 g / serving size)

Commercial Chocolate Spread

(15 g / serving size)

Protein content (g) <1 <1
Carbohydrate content (g) 5 9
Total sugar (g) 1 8
Total fat (g) 1 4.5
Sodium (mg) 29 5
Total energy (Kcal) 31 80
4. &sd Preparation of Avocado Butter. International
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