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Abstract 

Biscuits a type of snack that is favoured by almost all groups of people especially 

children. This research was conducted to produce omega-3 gluten-free biscuits for 

toddlers. This study used a completely randomized design (CRD) one factor with 3 levels 

of treatment. The factor was the ratio of modified cassava flour (mocaf) and flaxseed with 

concentrations of 24%: 1%, 22%: 3%, and 20%: 5%. Product analysis included 

organoleptic tests (sensory and hedonic quality) by semi-trained panellists, chemical tests 

(proximate, crude fiber, omega-3) and total energy content. Gluten-free toddler biscuits 

with the addition of mocaf and flaxseed 20%: 5% were selected products from the results 

of this study. The product had a sensory quality that was dark brown, slightly scented with 

a pleasant aroma, soft texture, sweet taste and overall, very good. The hedonic test results 

produced an average value of 5, which is rather like all parameters. The resulting 

nutritional content (w/w) on a wet basis (wb): water content 3.79%, ash 1.71%, protein 

7.89%, fat 24.61%, carbohydrate 62.00%, with a total energy of 501.05 kcal/100 g, crude 

fibre 1.39%, and the highest omega-3 content of 818.45 mg/100 g. Consumption of three 

biscuits for toddlers (20 g) can meet the energy intake of 6.5% Recommended Dietary 

Allowance (RDA), 4.5% RDA protein, 5.3% RDA carbohydrate, 9.1% RDA fat, and 

omega-3 at 17.8% RDA per day. The produced toddler biscuits had a protein content of 

22.5% RDA per 100 g, so they could be claimed as a high protein source. 

1. Introduction 

Food allergy is an immunological response to a 

specific food antigen. Foodstuffs that are most at risk of 

causing allergies are cow's milk, goat's milk, eggs, 

peanuts, sea fish, soybeans and wheat (Hussain et al., 

2012; Aini and Wirawani, 2013). Biscuits for toddlers 

are processed foods made from wheat flour, vegetable fat 

with or without milk fat (Hussain et al., 2006). Wheat, 

oats, and barley have glutenin and gliadin proteins that 

can form gluten (Sudha et al., 2007). Individuals who are 

allergic to gluten such as people with gluten intolerance 

and ASD (Autism Spectrum Disorder) must avoid gluten 

so that it does prevent negative impacts on the body 

(Aini and Wirawani, 2013; Yustisia, 2013). Currently, 

the products of mocaf (modified cassava flour) have 

been developed. Mocaf is a product derived from 

cassava flour that uses the principle of biological 

modification using lactic acid bacterial fermentation 

(Ratnawati et al., 2020). Mocaf does not contain glutenin 

and gliadin proteins that produce gluten such as wheat 

flour, so the resulting biscuits have a very low protein 

content and gluten-free (Hidayati, 2015; Lopulalan et al., 

2016). 

Mung beans have a fairly high protein content of 

22% and contain important mineral sources, namely 

calcium and phosphorus (Habibullah and Shah, 2007). 

The carbohydrate content of mung beans is easy to 

digest, making it suitable for use as food for infants and 

adults (Ekafitri and Isworo, 2014). The addition of mung 

bean flour can increase the protein content in plant-based 

biscuits. Flaxseeds are a source of omega-3 compounds 

of vegetable origin (Oomah, 2001). In addition to 

containing omega-3 fatty acids, flaxseed contains 

protein, dietary fibre, and lignin (Ganorkar and Jain, 

2013). This research is aimed to produce plant-based 

biscuits that are gluten-free and contain omega-3 which 
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is good for toddlers. In addition, this study is also aimed 

to determine the effect of the ratio of mocaf and flaxseed 

on chemical content (proximate and omega-3) and 

organoleptic characteristics (sensory and hedonic 

quality) of gluten-free toddler biscuits produced and to 

determine the nutritional content of selected gluten-free 

toddler biscuits accordingly RDA (Recommended 

Dietary Allowance) from Regulation Ministry of Health 

Republic of Indonesia (2013).  

 

2. Materials and methods 

2.1 Material 

The main ingredients used in the production of 

gluten-free toddler biscuits were mung bean flour, 

mocaf, tapioca, sugar, palm oil, water, ground flaxseed 

and vanilla powder. The materials used in the analysis 

was selenium, concentrated H2SO4, distilled water, 4% 

boric acid, 0.2 N HCl, 1.25% H2SO4, 3.25% NaOH, 95% 

alcohol, 0.5 M KOH, 20% BF3, methanol, hexane, N2 

gas, saturated NaCl solution, and anhydrous Na2SO4 

2.2 Gluten-free toddler biscuits production 

The ingredients to produce the gluten-free toddler 

biscuits was sieved with 40-mesh sieve. The mixing of 

the ingredients was carried out in two stages. In the first 

stage of mixing, mocaf and flaxseed flour with a formula 

ratio of (A1) 24%: 1%, (A2) 22%: 3%, (A3) 20%: 5% 

were mixed into other dry ingredients such as mung bean 

flour, sugar, tapioca, and vanilla powder. The 

formulation of gluten-free toddler biscuits could have 

been seen in Table 1. 

The second mixing process was carried out until it 

was even and smooths with the addition of palm oil as 

much as 27% and water as much as 13% of the total dry 

matter. Biscuits were made into sheets with a thickness 

of 0.4 cm and printed in a circle (Ø = 5 cm) (Figure 1). 

Biscuits were baked in an electric oven at 140°C for 35 

mins. 

2.3 Product analysis 

The biscuits produced was tested using chemical 

tests and organoleptic tests (Figure 1). Chemical tests 

using a wet basis (wb) include moisture content (BSN, 

2011), ash (AOAC, 2000), protein (AOAC, 2000), fat 

(AOAC, 2000), calculation of carbohydrates by 

difference (BSN, 1992), crude fibre (BSN, 1992). 

Chemical test results were used to calculate total energy 

(Almatsier, 2001). Organoleptic test with sensory quality 

test (line scale 10 cm) and hedonic test (scale 1-7) with 

colour, aroma, texture, taste and overall parameters 

carried out by 30 semi-trained panellists. The selected 

product was determined based on the best chemical and 

organoleptic test results. 

2.4 Analysis of omega-3 fatty acids (alpha-linolenic acid 

(ALA), eicosapentaenoic acid (EPA), docosahexaenoic 

acid (DHA) 

For the analysis of omega 3 fatty acids, the fat was 

trans esterified by adding a 15% solution of boron tri 

fluoride (BF3) in methanol and heated at 60oc for 30 

mins. Then the solution was cooled and added with n-

hexane, shaken so that all methyl esters was dissolved in 

n-hexane. The mixture was left to stood for ±10 mins 

until two layers was formed. The top layer in the form of 

methyl ester in n-hexane was separated from the bottom 

layer in the form of unestered methanol and injected into 

gas chromatography. The retention time of the 

components expected (ALA, EPA and DHA) of the 

obtained chromatogram was determined by comparing 

with the retention time of ALA, EPA and DHA standards 

that had previously been made in the chromatogram 

(Hadipranoto, 2005). 

2.5 Data analysis 

The statistical data analysis used in this studied was 

using Microsoft Excel and the SPSS 20 program. The 

statistical test used for the chemical test results and the 

sensory quality test was the variance test (ANOVA), if 

the p value <0.05 (significant effect), then the Duncan 

Multiple Range Test (DMRT) continued test with a 

confidence levelled of 95% (α = 0.05). The statistical test 

on the hedonic test results was the Kruskal Wallis test, if 

Dry materials 
Content 

A1 A2 A3 

Mocaf (%) 24 22 20 

Flaxseed giling (%) 1 3 5 

Mung bean flour (%) 35 35 35 

Tapioca (%) 16 16 16 

Sugar (%) 23 23 23 

Vanilla powder (%) 1 1 1 

Total (%) 100 100 100 

Wet materials    

Palm oil (%) 27 27 27 

Water (%) 12 12 12 

Table 1. Gluten-free toddler biscuit formulation  

A1 A2 A3 

Figure 1. Gluten-free toddler biscuits  
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the p value was <0.05 (significant effect), then the 

further test used the Mann-Whitney Test with a 

confidence levelled of 95% (α = 0.05) to determine 

which treatment was different. 

 

3. Results and discussion 

3.1 Chemical test of gluten-free toddler biscuits 

The product was tested for proximate, crude fibre 

and omega-3 for two times and the total energy was 

calculated. The average data for chemical test results can 

be seen in Table 2. The formulation A3 Gluten-free 

Toddler Biscuits (Mocaf 20%: Flaxseed 5%) produces 

the highest omega-3 content (818.45 mg/ 100 g), the 

highest crude fibre content (1.39%), the highest fat 

content (28.25%), the highest protein content (7.89%) 

and the highest total energy (519.25 kcal/100 g) 

compared to formulations A1 (Mocaf 24%: Flaxseed 

1%) and A2 (Mocaf 22%: Flaxseed 3%). A3 formulation 

Gluten-free toddler biscuits provide higher nutritional 

value and benefit human health than A1 and A2 

formulations. It was also able to meet the RDA that has 

been determined by the Regulation of the Ministry of 

Health of the Republic of Indonesia (2013). Formulation 

A1 (Mocaf 24%: Flaxseed 1%) produced the highest 

carbohydrate content (64.98%) compared to formulations 

A2 and A3. However, the high carbohydrate content 

does not really contribute to producing high total energy 

because the energy value of 1 g of carbohydrates is 

converted to 4.1 kcal, while 1 g of fat is converted to 9.1 

kcal. 

3.1.1 Moisture content 

The moisture content of toddler biscuits was tested 

using the gravimetric method. The results of the analysis 

of moisture content of toddler biscuits were A1 (3.70%), 

A2 (3.68%), and A3 (3.79%). The moisture content of 

the biscuits produced has met the quality standards of 

SNI 01-2973-2011 biscuits (BSN, 2011), which is a 

maximum of 5%. Based on the results of analysis of 

variance, it showed that the ratio of mocaf and flaxseed 

had no significant effect on the water content of toddler 

biscuits (p>0.05). This is in accordance with Masoodi 

and Bashir (2012), the biscuit products fortified with 

flaxseed did not experience a significant change in water 

content and were not significantly different between 

treatments. The resulting moisture content of the product 

was 6.07%, 6.30% and 6.63%. Mocaf and flaxseed have 

a low WBC (water binding capacity) capacity during the 

production process of gluten-free toddler biscuits. This 

indicates that the moisture content of gluten-free toddler 

biscuits is not significantly different for formulations A1, 

A2, and A3. 

3.1.2 Ash content  

The ash content of toddler biscuits was tested using 

the gravimetric method. The results of the analysis of the 

ash content of toddler biscuits were A1 (1.72%), A2 

(1.52%), and A3 (1.71%). Based on the results of 

analysis of variance, it showed that the ratio of mocaf 

and flaxseed had no significant effect on the ash content 

of toddler biscuits (p>0.05). This can be caused by the 

not large percentage range of mocaf and flaxseed 

additions between the three samples. The ash content of 

gluten-free toddler biscuits is influenced by the ash 

content of the constituent ingredients. Mung bean flour is 

the main ingredient for gluten-free toddler biscuits. 

Habibullah and Shah (2007) stated that the proximate 

test results of mung bean flour from two local mung bean 

varieties had an ash content of 3.0-3.9%. Lopulalan et al. 

(2016) reported that the ash content of the local Sangkola 

variety mocaf flour produced was 0.17-0.74%, as well as 

the ash content of flaxseed according to study by 

Bernacchia et al. (2014) of 3.4%. 

3.1.3 Protein content 

The results of the analysis of the average protein 

content of toddler biscuits were A1 (7.13%), A2 

(7.43%), and A3 (7.89%). The protein content of the 

biscuits produced meets the quality standards of SNI 01-

2973-2011 biscuits (BSN, 2011), which is a minimum of 

5%. Based on the results of analysis of variance, it 

showed that the ratio of mocaf and flaxseed had a 

significant effect on the protein content of toddler 

biscuits (p<0.05). This is in accordance with Masoodi 

and Bashir (2012), biscuit products fortified with 

flaxseed have increased protein levels. The protein 

content of wheat flour control biscuits without the 

addition of flaxseed was 8.74% and biscuits with a ratio 

of wheat flour and flaxseed 3:1 to 10.53%. The protein 

content of toddler biscuits is influenced by the protein 

content of the constituent ingredients. Ekafitri and 

Isworo (2014) reported that the proximate test results of 

Parameter A1 A2 A3 

Moisture content (%) 3.70a 3.6a 3.79a 

Ash content (%) 1.72a 1.52a 1.71a 

Protein content (%) 7.13a 7.43b 7.89c 

Fat content (%) 22.48a 24.35b 28.25c 

Carbohydrate content (%) 64.98c 63.02b 58.35a 

Total energy (kcal/100 g) 490.77a 500.94b 519.25c 

Crude fibre (%) 0.55a 0.94a 1.39b 

Omega-3 (mg/100 g) 218.75a 472.60b 818.45c 

Table 2. Chemical composition of Gluten-free Toddler 

Biscuits  

Values with different superscript in a row are significantly 

different at α = 0.05 
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mung bean flour (23.25%). The results of research by 

Russo and Reggiani (2016) reported that of the seven 

varieties of flaxseed studied, they had protein levels of 

33-37%. Flaxseed has high protein content, so the 

fortification of adding flaxseed can significantly increase 

the protein content of gluten-free toddler biscuits. 

3.1.4 Fat content 

The results of the analysis of the average fat content 

of toddler biscuits were A1 (22.48%), A2 (24.35%), and 

A3 (28.25%). The results of the analysis of variance 

showed that the ratio of mocaf and flaxseed had a 

significant effect on the fat content of toddler biscuits 

(p<0.05). From the results of Duncan's further test of fat 

content, it can be seen that A1, A2 and A3 are 

significantly different. Increasing levels of flaxseed and 

lower levels of mocaf, the fat content of toddler biscuits 

will increase. This is consistent with research by 

Masoodi and Bashir (2012), biscuit products fortified 

with flaxseed have increased levels of fat. The fat 

content of wheat flour control biscuits without the 

addition of flaxseed was 4.04% and biscuits with a ratio 

of wheat flour and flaxseed 3:1 to 11.08%. The test 

results of the proximate flaxseed used as fortification 

showed a fat content of 41.63%. Flaxseed has a high fat 

content, so the fortification of adding flaxseed can 

significantly increase the fat content of gluten-free 

toddler biscuits. 

3.1.5 Carbohydrate content 

The results of the analysis of carbohydrate content 

by difference of the average biscuits for toddlers are A1 

(64.98%), A2 (63.02%), and A3 (58.35%). The results of 

the analysis of variance showed that the ratio of mocaf 

and flaxseed had a significant effect on the carbohydrate 

content of toddler biscuits (p<0.05). From the results of 

Duncan's continued test of carbohydrate content, it can 

be seen that A1, A2, and A3 are significantly different 

even though the differences in the three are only slightly. 

This is in accordance with the study by Masoodi and 

Bashir (2012) that biscuit products fortified with 

flaxseed experience a decrease in carbohydrate levels. 

The carbohydrate content of wheat flour control biscuits 

without the addition of flaxseed was 80.22% and biscuits 

with a ratio of flour and flaxseed 3: 1 to 69.70%. 

Flaxseed contains low carbohydrates (sugar and starch), 

only 1 g per 100 g of flaxseed (Bernacchia et al., 2014). 

The carbohydrate content in the resulting mocaf flour is 

80.09-82.68% (Lopulalan et al., 2016). The carbohydrate 

content of biscuit products is also influenced by the 

content of other macronutrients such as water, ash, fat 

and protein. The higher the levels of other 

macronutrients, the lower the carbohydrate level. 

3.1.6 Total energy  

 The results of the analysis of the estimated total 

energy estimates for the average toddler biscuits per 100 

g are A1 (490.77 kcal), A2 (500.94 kcal), and A3 

(519.25 kcal). The results of the analysis of variance 

showed that the ratio of mocaf and flaxseed had a 

significant effect on the total energy of toddler biscuits 

per 100 g (p<0.05). From the results of Duncan's 

continued test of total energy, it can be seen that A1, A2, 

and A3 are significantly different. Flaxseed has a high fat 

and protein content which can contribute to producing 

energy (calory), so the fortification of adding flaxseed 

can significantly increase the total energy of gluten-free 

toddler biscuits. 

3.1.7 Crude fibre 

The results of the analysis of crude fibre content for 

toddler biscuits were A1 (0.55%), A2 (0.94%), and A3 

(1.39%). Based on the results of analysis of variance, it 

showed that the ratio of mocaf and flaxseed had a 

significant effect on crude fibre content of toddler 

biscuits (p<0.05). From the results of Duncan's continued 

test, crude fibre content, it can be seen that the three 

samples are significantly different. The higher the 

flaxseed level and the lower the mocaf content, the 

higher the crude fibre content of toddler biscuits. Crude 

fibre is obtained from the materials used. Habibullah et 

al. (2007), reported that the proximate test results of 

mung bean flour from two local mung bean varieties 

produced crude fibre of 6.8 - 7.1%. Mocaf contains crude 

fibre content of 12% (Lopulalan et al., 2016). 

Meanwhile, flaxseed contains 30% dietary fibre (Daun et 

al., 2003). Flaxseed has high crude fibre content, so the 

fortification of adding flaxseed can significantly increase 

the crude fibre content of gluten-free toddler biscuits. 

3.1.8 Omega-3 content 

The peak chromatogram results showed that the 

sample contained palmitic acid (16:0), stearic acid 

(18:0), oleic acid (18:1), linoleic acid (18:2), and 

linolenic acid (18:3). Palmitic acid and stearic acids 

showed the highest yield because they were fatty acids 

derived from palm oil. This research is devoted to 

analysing the content of omega-3 (ALA (18:3), EPA 

(20:5) and DHA (22:6). The peak chromatogram results 

can be seen in Figure 2 (a), (b), and (c). 

The RT (retention time) omega-3s identified in the 

GC-MS chromatogram were ALA (alpha-linolenic acid) 

at 13.429 mins, and EPA (eicosapentaenoic acid) 

compounds at 17.349 mins. Meanwhile the omega-3 

DHA compound (docosahexaenoic acid) has not been 

identified. The table of the results of gas chromatography 

identification and the fatty acid content of gluten-free 
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toddler biscuits produced can be seen in Figure 3. 

The results of the analysis of the omega-3 levels of 

gluten-free toddler biscuits were A1 (218.75 mg/100 g), 

A2 (472.60 mg/100 g), and A3 (818.45 mg/100 g) 

(Figure 2). Based on the analysis of variance, it showed 

that the ratio of mocaf and flaxseed had a significant 

effect on the omega-3 levels of gluten-free toddler 

biscuits (p<0.05). From the results of Duncan's continued 

test of omega-3 levels, it can be seen that the three 

samples were significantly different. Formulations with 

the addition of high amounts of flaxseed and reduced 

composition of mocaf can increase omega-3 levels of 

gluten-free toddler biscuits. Of all the lipids contained in 

Figure 2. The peak chromatogram GC-MS for toddler biscuits (a) A1, (b) A2, (c) A3 

(a) 

(b) 

(c) 

Figure 3. Omega-3 content (ALA and EPA) gluten-free 

toddler biscuits. Different letters on the bar chart are 

significantly different at 95% confidence level, (α = 5 %) 

based on Duncan Multiple Range Test (DMRT). 
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flaxseed (30%), 53% are α-linolenic acid (ALA), 17% 

linoleic acid (LA), 19% oleic acid, 3% stearic acid, and 

5% palmitic acid (Simopoulos, 2002). This is in 

accordance with the research of Vadukapuram et al. 

(2014), ALA levels increased significantly with 

increased levels of flaxseed in extrudate snack products. 

The ALA level in the control product was 386 mg/100 g 

and after the addition of 5% flaxseed increased to 479 

mg/100 g ALA. 

3.2 Organoleptic evaluation of gluten-free toddler 

biscuits  

3.2.1 Sensory evaluation quality 

The sensory quality test was carried out to determine 

the specific product characteristics according to the 

panellists for the biscuit products produced with a line 

scale of 10 cm. Parameters of colour (light brown - dark 

brown), aroma (smells unpleasant - does not smell 

unpleasant), texture (solid/hard - crunchy/soft), taste 

(bitter - sweet), and overall (dislike - like). Panellists are 

students aged 19-23 years who are classified as semi-

trained panellists as many as 30 panellists. The results of 

the sensory quality test for toddler biscuits can be seen in 

Table 3. The A1 formulation of gluten-free toddler 

biscuits provides the preferred colour and aroma than the 

A2 and A3 formulations based on the results of sensory 

evaluation quality. The formulations A1, A2, and A3 

gluten-free toddler biscuits did not have a significant 

effect on the texture, taste, and overall parameters based 

on the results of sensory evaluation quality. 

3.2.1.1 Colour 

Based on the results of the sensory quality test for 

toddler biscuit colour parameters (dark brown - light 

brown), the average value is obtained in Table 3. The 

value of biscuit colour ranges from 3.61-5.33, which 

leads to light brown to dark brown. The results of 

analysis of variance (ANOVA) showed that the ratio of 

mocaf and flaxseed had a significant effect on the 

sensory quality of the resulting colour parameters 

(p<0.05). Based on the results of Duncan's test, that the 

ratio of mocaf and flaxseed A2 and A3 was not 

significantly different, and both were significantly 

different to the sensory quality of the A1 biscuit colour 

parameters. In A1 the resulting colour leads to a light 

brown colour, while the A2 and A3 biscuits lead to a 

dark brown colour. This is in accordance with the 

research of Hussain et al. (2006), an increase in the 

intensity of dark colour on biscuits was observed due to 

the increased level of addition of flaxseed flour which 

could be caused by the dark brown colour of the 

flaxseed. 

3.2.1.2 Aroma 

Based on the results of the sensory quality test for 

toddler biscuit aroma parameters (smells unpleasant – 

not smells unpleasant), the average value is obtained in 

Table 3, resulting in a biscuit aroma value ranging from 

4.68-6.13 which leads from smelling unpleasant to no 

unpleasant smell. The results of analysis of variance 

(ANOVA) showed that the ratio of mocaf and flaxseed 

had a significant effect on the sensory quality of the 

aroma parameters produced (p<0.05). Based on the 

results of Duncan's test, that the ratio of mocaf and 

flaxseed A1 was significantly different to the sensory 

quality of the A2 and A3 biscuit aroma parameters. In 

A1, the resulting aroma leads to no unpleasant aroma, 

while A2 and A3 biscuits lead to an unpleasant aroma. 

The unpleasant smell that is produced comes from 

flaxseed. Nutritional components in food such as protein, 

fat, and carbohydrates contribute to aroma formation. 

3.2.1.3 Texture 

Based on the results of the sensory quality test for 

toddler biscuit texture parameters (solid/hard - crunchy/

soft), the average value is obtained in Table 3, resulting 

in a biscuit texture value ranging from 5.51 to 5.64 

which leads to a crispy/soft texture. The results of 

analysis of variance (ANOVA) showed that the ratio of 

mocaf and flaxseed had no significant effect on the 

sensory quality of the resulting texture parameters (p> 

0.05). According to Masoodi and Bashir (2012), water 

content affects the texture of a food product. In the water 

content test, the results of the analysis of variance 

showed that the ratio of mocaf and flaxseed had no 

significant effect on the water content of toddler biscuits. 

Thus, the texture of toddler biscuits from the three 

comparisons of mocaf and flaxseed was not significantly 

different. 

3.2.1.4 Taste 

Based on the sensory quality test results of the 

toddler biscuit taste parameters (bitter - sweet), the 

average value is obtained in Table 3, resulting in a 

biscuit taste value ranging from 5.48 to 6.05 which leads 

to a sweet taste. The results of analysis of variance 

(ANOVA) showed that the ratio of mocaf and flaxseed 

had no significant effect on the sensory quality of the 

Parameter A1 A2 A3 

Colour 5.33b 3.89a 3.61a 
Aroma 6.13b 4.68a 4.80a 
Texture 5.53a 5.51a 5.64a 
Taste 6.05a 5.51a 5.48a 
Overall 5.89a 5.87a 5.75a 

Table 3. Sensory quality test results 

Values with different superscript in a row are significantly 

different at α = 0.05 
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resulting taste parameters (p>0.05). The resulting 

sweetness comes from sugar. According to Davis (2013), 

yellow flaxseed has a sweet taste similar to nuts. 

According to Bernacchia et al. (2014), the brown and 

yellow flaxseed varieties did not have a significant 

difference with the taste parameters. 

3.2.1.5 Overall 

Based on the results of the sensory quality test for 

the overall parameters of toddler biscuits (not good - 

very good), the average value is obtained in Table 3, 

resulting in an overall value of biscuits ranging from 

5.75 to 5.89 which leads to an overall very delicious. The 

results of analysis of variance (ANOVA) showed that the 

ratio of mocaf and flaxseed had no significant effect on 

the overall sensory quality of the resulting parameters 

(p> 0.05). 

3.2.2 Hedonic evaluation 

The acceptance test by the panellists was 30 semi-

trained panellists. The assessment of the level of liking is 

based on the parameters of colour, taste, aroma, texture 

and overall, with a rating scale of 1-7 (scale 1: very 

dislikes, 2: dislikes, 3: slightly dislikes, 4: normal, 5: 

rather likes, 6 : like, 7: really like). The results of the 

hedonic test for toddler biscuits can be seen in Table 4. 

The results of the hedonic test carried out resulted in an 

average value of 5, which was somewhat favourable for 

all parameters. The A1 formulation of gluten-free toddler 

biscuits provides the preferred colour and aroma than the 

A2 and A3 formulations based on the results of the 

hedonic test. The formulations A1, A2, and A3 gluten-

free toddler biscuits did not have a significant effect on 

the texture and taste parameters based on the results of 

the hedonic test. 

3.2.2.1 Colour 

Based on the results of the hedonic test of colour 

parameters on toddler biscuits, the average value is 

obtained in Table 4, resulting in the hedonic value of the 

colour parameters of the biscuits ranging from 5.4 to 

6.02, where the responses tend to be somewhat like to 

like. The results of Kruskal Wallis analysis showed that 

the ratio of mocaf and flaxseed had a significant effect 

on the level of preference for panellists in the resulting 

colour parameters (p<0.05). Based on the results of the 

continued Mann-Whitney test, it was found that the 

panellists’ preference for the colours of the three biscuits 

A1, A2 and A3 was significantly different (p<0.05). In 

the sensory quality test, the colour of the A1 sample has 

a light brown colour, while A2 and A3 are somewhat 

preferred because the colour is towards dark brown. 

Colour is influenced by the ingredients of the biscuit. 

Dark brown pigment is obtained from cocoa flaxseed 

(Davis, 2013). The colour of the biscuits is also 

influenced by caramelization and Maillard's reaction 

during baking. 

3.2.2.2 Aroma 

Based on the results of the hedonic test of aroma 

parameters on toddler biscuits, the average value is 

obtained in Table 4, resulting in the hedonic value of the 

biscuit aroma parameters ranging from 5.03-5.60, which 

in response tend to be somewhat like. The results of 

Kruskal Wallis analysis showed that the ratio of mocaf 

and flaxseed had a significant effect on the level of 

preference for panellists in the resulting aroma 

parameters (p<0.05). Based on the results of the Mann-

Whitney test, it was found that the panellists’ preference 

for the smell of A1 biscuits was significantly different 

from A2 and A3 (p<0.05), but A2 was not significantly 

different from A3 (p<0.05). The ratio of mocaf and 

flaxseed A1 was somewhat preferred for the aroma 

parameter with the highest mean value. In the sensory 

quality test, the aroma of sample A1 was not unpleasant, 

while A2 and A3 were somewhat preferred. The aroma 

of the product is produced from the majority of the main 

ingredients, namely yellow flaxseed flour or chocolate 

flaxseed (Davis, 2013). 

3.2.2.3 Texture 

Based on the hedonic test results of texture 

parameters on toddler biscuits, the average value is 

obtained in Table 4, resulting in hedonic values for the 

texture parameters of biscuits ranging from 5.53-5.85, 

which in response tend to be somewhat like. The results 

of Kruskal Wallis analysis showed that the ratio of 

mocaf and flaxseed had no significant effect on the level 

of preference for panellists in the resulting texture 

parameters (p> 0.05). The mocaf and flaxseed ratios A1, 

A2 and A3 are somewhat preferred on texture 

parameters. In the sensory quality test, the textures of the 

samples A1, A2 and A3 were crispy and tender. 

3.2.2.4 Taste 

Based on the results of the hedonic test for the taste 

Parameter A1 A2 A3 

Colour 6.02a 5.75a 5.40b 

Aroma 5.60a 5.03b 5.17b 

Texture 5.85 a 5.67 a 5.53a 

Taste 5.23a 5.05a 5.22a 

Overall 5.83a 5.45b 5.35b 

Table 4. Hedonic evaluation results 

Values with different superscript in a row are significantly 

different at α = 0.05 
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parameters of toddler biscuits, the average value was 

obtained in Table 4, resulting in the hedonic value of the 

taste parameters of the biscuits ranging from 5.05-5.23, 

which in response tended to be somewhat like. The 

results of the Kruskal Wallis analysis showed that the 

ratio of mocaf and flaxseed had no significant effect on 

the level of preference for panellists in the resulting taste 

parameters (p>0.05). The mocaf and flaxseed ratios A1, 

A2 and A3 are somewhat preferred in taste parameters 

because in the sensory quality test, the flavours of 

samples A1, A2 and A3 are in the direction of sweetness. 

The sweet taste comes from the sugar used. 

3.2.2.5 Overall 

Based on the results of the overall hedonic test on 

toddler biscuits, the average value is obtained in Table 4, 

resulting in the hedonic value of the overall parameters 

of the biscuits ranging from 5.35 to 5.83, which in 

response tend to be somewhat like. The results of the 

Kruskal Wallis analysis showed that the ratio of mocaf 

and flaxseed had a significant effect on the panellist’s 

preference for the overall biscuits produced (p<0.05). 

Based on the results of the Mann-Whitney test 

conducted, it was found that the level of preference for 

the panellists to the overall of the A1 biscuits was 

significantly different from A2 and A3 (p<0.05), but A2 

was not significantly different from A3 (p<0.05). 

3.3 Featured gluten-free toddler biscuits 

Determination of the selected product is carried out 

based on chemical characteristics and organoleptic tests. 

In the hedonic test, it is known that the panellists' liking 

average value for each parameter of toddler biscuits 

(Table 4) resulted in an average value that was not 

significantly different in the biscuit samples A1, A2 and 

A3 which were rather like. Based on the chemical 

characteristics (Table 2), the A3 biscuit sample (mocaf 

20%: flaxseed 5%) had a higher nutrient content other 

than carbohydrates than samples A1 (mocaf 24%: 

flaxseed 1%) and A2 (mocaf 22%: flaxseed 3%). Sample 

A3 has a protein content of 7.89%, 28.25% fat, 58.35% 

carbohydrates, with a total energy content of 519.25 

kcal/100 g and a crude fibre content of 1.39%. In 

addition, the aim of adding flaxseed is to produce toddler 

biscuits containing omega-3, sample A3 has the highest 

omega-3 content of 818.45 mg/ 100 g. It can be 

concluded that toddler biscuits with the addition of 

mocaf and flaxseed 20%: 5% are the selected products 

from the results of this study. 

Based on the RDA per day for toddlers using the 4 to 

6 year age group according to Regulation Ministry of 

Health Republic of Indonesia (2013), the calorie needs of 

toddlers are 1600 kcal. One selected toddler biscuit with 

an average weight of 6.8 g contains 35 kcal. If in one 

meal a toddler consumes 3 biscuits (20g), it can meet the 

energy intake of 6.5% RDA, 4.5% RDA protein, 5.3% 

RDA carbohydrate, 9.1% RDA fat, and omega-3 at 

17.8% RDA per day. According to the BPOM (2016), a 

product can be claimed for its nutritional content as a 

protein source if it contains protein not less than 20% 

RDA per 100 g in solid form. The results of the analysis 

of selected toddler biscuits had a protein content of 4.5% 

RDA per 20 g or 22.5% RDA per 100 g, so it could be 

claimed as a protein source. 

 

4. Conclusion  

Gluten-free toddler biscuits with the addition of 

mocaf and flaxseed 20%: 5% were selected products 

from the results of this study. The biscuits produced have 

sensory qualities, namely dark brown colour, slight 

unpleasant aroma, crunchy/soft texture, sweet taste and 

overall neutrality. The results of the hedonic test carried 

out resulted in an average value of 5, which was 

somewhat favourable for all parameters. The selected 

product contains water content of 3.79% (wb), ash 

content of 1.71% (wb), protein content of 7.89% (wb), 

fat 28.25% (wb), carbohydrate of 58.35%, with the total 

energy is 519.25 kcal/100 g, crude fibre content is 1.39% 

and the highest omega-3 content (ALA and EPA) is 

818.45 mg/100 g. Consumption of 3 biscuits for toddlers 

(20g) can meet the energy intake of 6.5% RDA, 4.5% 

RDA protein, 5.3% RDA carbohydrate, 9.1% RDA fat, 

and omega-3 at 17.8% RDA per day. The selected 

toddler biscuits had a protein content of 22.5% RDA per 

100 g, so it could be claimed as a protein source. 
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