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ARTICLE INFO 
 ABSTRACT  

  Consumers prefer cookies with a variety of flavors and nutritional values. Industries are competing to 
introduce quality cookies being blended in proportion with wheat or rice flour. Canistel is one of the 
underutilized fruits available in Sri Lanka. It has potential nutritional value and various health 
benefits due to the presence of functional compounds in it. Its local abundance prompted the 
researchers to focus on how it could be incorporated into food products. Therefore, this study was 
focused on developing flour from canistel fruit and evaluating the possibility of utilizing it as a food 
ingredient particularly in bakery industry. The canistel chips were dried, powdered, sieved into a fine 
particle of flour. The prepared flour was added with rice flour as canistel flour: rice flour 75:25, 
65:35, 50:50, 35:65, and 25:75, and used as composite flour mixture for the preparation of cookie. 
The physical, nutritional, and sensory quality properties were evaluated. The data were statistically 
analyzed with SPSS. The nutritional parameters such as moisture, ash, protein, fat, carbohydrates, 
and energy were found to be varying between 6.71 to 11.73 %, 1.13 to 2.17 %, 12.97 to 13.76 %, 
16.49 to 19.56 %, 52.78 to 62.70 % and 326.66 to 402.63 Kcal/100g, respectively. The physical 
properties such as density, weight, volume and spread ratio of cookies, showed significant 
differences (p<0.05) between different treatments. The cookies made with 65:35 percent rice: 
canistel flour blend received the highest scores for taste, crispiness, and color. Accordingly, the 
physical, nutritional, and sensory properties of treatment No: T4 with the blend of 65: 35% rice: 
canistel flour was selected as the best. Therefore, this underutilized fruit could be exploited for the 
development of new snack varieties with a blend of rice flour that could contribute to the food 
security of the Sri Lankan people. 
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Introduction 

Cookies are the most popular snack item among flour-
based products (Pratima and Yadave, 2000). It has 
grown in popularity as a snack food item among the 
world's population, which are high in demand due to its 
low cost, ready-to-eat status, convenience, ease of 
digestion, shelf-stability, and nutritional value (Akubor, 
2003; Ikuomola et al., 2017). Cookies are becoming 
more popular among health-conscious consumers due 
to the use of healthier ingredients and low-sugar 
products. It contributes significant amounts of protein, 
vitamins, calories, calcium, iron, and more nutrition for 
human needs (Ikuomola et al., 2017). Flour, sugar, fat, 
salt, and water are the main ingredients of cookies. 
These are combined with a variety of other minor new 
flavours and innovative packaging from market players. 
Cookies are a great way to boost the nutritional quality 

of foods by incorporating flours other than wheat for 
food nourishment at a lower cost (Okafor et al., 2002). 
Cookies are now being made using a blend of flour or 
secured with a nutrient-rich flour such as oyster, 
mushroom, cassava, legume, and pitaya peel flours to 
improve their nutritive status (Okafor et al., 2002; 
Ubbor and Akobundu, 2009; Noor et al., 2012; Ho and 
Abdul Lathif, 2016;). 
 
The tropical fruit (Pouteria campechiana) is known as 
Canistel, which belongs to the Sapotaceae family 
(Lanerolle et al., 2008). Canistel fruit is an indigenous 
fruit with potential nutritional value (Silva et al., 2021). 
Canistel is high in carbohydrates, amino acids, carotene, 
carotenoids, vitamins A and C, and minerals like Ca, P, 
and Fe (Lanerolle et al., 2008; Adiyaman, 2016; 
Awangkanak and Bakar, 2018). Furthermore, 
antioxidant activity and total phenolic and flavonoids 

https://doi.org/10.5455/JBAU.94470
https://doi.org/10.5455/JBAU.94470
http://baures.bau.edu.bd/jbau
mailto:ulmajeed@seu.ac.lk


Development of Cookie Composited and Rice Flour 
 

 442 

content are considerably much higher in canistel fruit 
compared to other underutilized fruits (Adiyaman et al., 
2016). It is a good base of carotene (pro-vitamin A), i. e 
which is necessary for good vision. Moreover, canistel 
fruit is used to treat coronary artery disease, epilepsy, 
and liver problems (Aseervatham et al., 2013). Canistel 
fruit has many health benefits, including being good for 
the heart, lowering the risk of diabetes, lowering the 
risk of cataracts, treating osteoarthritis, acting as an 
immunity booster, preventing cough and flu, preventing 
cancer, being good for digestion, preventing anaemia, 
promoting healthy bone, and lowering the risk of 
coronary diseases, skin complaints, and ulcers (Heben, 
2021). However, canistel is a fruit that is an undervalued 
and underutilized fruit commodity in Sri Lanka. It is an 
affordable, indigenous fruit that is always fresh and 
available at a low price, regardless of the season. It has 
potential nutritional value and various health benefits 
due to the presence of functional compounds in it. 
Many people are reluctant to consume fresh, ripe fruit 
due to the denseness of flesh that is sticky on the gums 
and teeth. Furthermore, its local abundance prompted 
the researchers to focus on how it could be 
incorporated into food products that would benefit a 
wider society as consumers, producers, fruit farmers, 
and other stakeholders. Therefore, this study was 
focused on developing flour from canistel fruit and 
checking the possibility of utilizing it as a food 
ingredient particularly in bakery industry. Instead of this 
fruit going as waste, now there is a possibility of 
utilizing it as raw material in the bakery industry and 
thereby the usage of this fruit in the food industry, it 
plays a key role in the sustainability of food security. 
Further due to the arising demand from the food 
industry, there is possibility of agronomy of this fruit by 
farmers which impart income among the wider farming 
society and some other indirect employment 
opportunities due to which there a huge potential for 
the contribution to the national economy and the living 
standards of the societies.  
 
Materials and Methodology  

Canistel fruits  
Yellow-coloured, well-matured, duly shaped, disease-
free, undamaged, and healthy canistel fruits (Pouteria 

campechiana) were obtained from a home garden in 
Horana (Low Country and Wet Zone, Western Province, 
91 m above sea level) Sri Lanka. Other sounds and 
relevant and quality ingredients were purchased from a 
local market.  
 

Preparation of canistel flour  
Matured canistel fruits were thoroughly washed with 
tap water to remove the foreign matter.  Then the fruits 
were peeled off, sliced, de-seeded and soaked in NaCl 
solution (7.5%) for 30 minutes to remove the latex from 
the fruit slices. Then the slices were spread in an 
aluminium tray and inserted into an air-dryer for 
dehydration at 40°C for 6 hours continuously (Pertiwi et 
al., 2020). Afterward, dried chips were ground into a 
fine-grade powder with an electric grinder (Butterfly 
Grand Plus, HL-17029) and sieved through a mesh 
(212µm sized sieve) to obtain uniform-sized flour 
granules. The prepared flour was finally packed in a 
clean and air-tight jar and stored in a cool and dry place 
under ambient conditions until further use.  
 
Preparation of cookies 
Cookies were prepared according to the method 
proposed by Ho and Abdul Lathif, (2016) with slight 
modification. The cookies were made in accordance 
with the treatment plan as depicted in Table 1. 
According to the plan of treatment, the canistel and rice 
flour mixture with baking powder were thoroughly 
mixed with the mixing equipment (Butterfly Grand 
Plus, HL-17029) while sugar and margarine were 
thoroughly mixed with a beater (Sokany Stand Mixer 
1500W – SK1511) until the sugar was melted. The other 
ingredients such as egg, salt, milk, and vanilla were 
whisked into the creamy mixture and then thoroughly 
mixed. The flour blend was then added to the creamed 
mixture and thoroughly mixed until smooth dough was 
obtained and then the dough was kneaded manually for 
15 minutes and finally rolled out to a standard 
thickness. It was then cut into square shapes manually 
with a woodcutter and baked in an oven (UF 110) at 
180°C for 15 minutes and cooled down to ambient 
temperature and wrapped in polypropylene packaging 
material.  

 

Table 1. The plan of treatments and the recipe of cookies 
 

Ingredients 
Treatments 

T1 T2 T3 T4 T5 

Canistel flour 75g 65g 50g 35g 25g 
Rice flour 25g 35g 50g 65g 75g 
Margarine 40g 40g 40g 40g 40g 
Sugar 32g 32g 32g 32g 32g 
milk 10g 10g 10g 10g 10g 
Baking powder 2g 2g 2g 2g 2g 
salt 0.25g 0.25g 0.25g 0.25g 0.25g 
vanilla 4 drops 4 drops 4 drops 4 drops 4 drops 
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Eggs 2tsp 2tsp 2tsp 2tsp 2tsp 
Note: T1- rice flour substituted with 75 % of canistel flour, T2- rice flour substituted with 65 % of canistel flour, T3- rice flour substituted with 50 
% of canistel flour, T4- rice flour substituted with 35 % of canistel flour and T5- rice flour substituted with 25 % of canistel flour 

 
Determination of Physical Parameters 
The measurable parameters such as thickness and 
diameter (mm) were measured using a Vernier calliper 
(Ingco, HVC01150-ING) and the weight of the cookies 
(gram) was measured with an analytical digital weighing 
instrument (TFD-300-3). The spread ratio of cookies was 
measured from the ratio of the average value of 
diameter and thickness as per described in Mudgil et al. 
(2017). Volume was measured by using the rapeseed 
displacement method (Sudha et al., 2007). Density 
(g/cm3) was determined by dividing the cookie weight 
(g) by cookie volume (cm3).  
 
Determination of proximate chemical composition  
Determination of moisture content  
The weight of the oven-dried empty moisture cans was 
measured. Then 5g of sample was introduced into the 
cans. The samples were oven-dried (Model UF 110) for 
4 hours continuously at 105°C. As the moisture cans 
cooled, they were moved to a desiccator and weighed 
out. This process was repeated until a constant weight 
was reached (Association of Official Analytical Chemists 
(AOAC), 2020). 
 
Determination of ash content  
The empty porcelain crucibles were weighed after being 
dried in an oven. Then 5g of moisture and fat free 
sample was then measured and placed in it. Then the 
crucibles with the sample were kept in a muffle furnace 
(Lab kits- MF 1400-30) at 550 0 C. As the crucibles 
cooled down enough to handle, they were shifted into a 
desiccator and weighed out.  The ash content was 
determined as per (AOAC, 2020). 
 
Determination of crude protein  
The Protein content of the samples was calculated by 
the Kjeldahl distillation method as described by (AOAC, 
1990). A factor of 6.25 was applied to convert the 
nitrogen to proteins.  
 
Determination of fat content 
The fat content of the sample was determined with 
Soxhlet Fat Extractor (FAT-06A).  The weight of the 
empty Soxhlet flasks was weighed out. Then 2.5 g of 
moisture free samples were taken and wrapped with 
filter papers and transferred into extraction thimbles. 
The thimbles were placed in the Soxhlet extractor and 
the Soxhlet flasks were filled with 100ml of petroleum 
ether. Then the extractors were placed in the Soxhlet 
flasks and the Soxhlet flasks were sealed with the 
condenser. The instrument was heated directly at 80 ◦C  
 

 
for 4 hours. Thereafter, the flasks were kept in the oven 
at 100 ◦C to evaporate excess moisture. The weight of 
the Soxhlet flasks was taken and fat content was 
determined (AOAC, 2020). 
 
Determination of energy value  
About 1g of dried sample was placed in a crucible and 
cotton thread was tied to the fuse wire in contact with 
the dry sample. The sample-loaded crucible with 15 ml 
of distilled water was inserted into the bomb. The 
bomb was placed inside the bomb calorimeter (IKA 
C6000, India). Then the calorimeter's functioning was 
started by picking the right set of commands. The 
results were obtained from the calorimeter in Kcal/100g 
values (Gajanayaka et al., 2021). 
 
Determination of Carbohydrate content 
Total carbohydrates (including crude fiber) were 
calculated as the difference between 100 and the sum 
of the moisture, fat, protein, and ash contents (Kanzler 
et al., 2015). 
 
Determination of sensory quality parameters  
The sensory quality characteristics were tested on a 5-
point hedonic scale by 49 untrained panellists. Texture, 
color, taste, odor, crispiness, and overall acceptability 
were considered when rating against the quality 
parameters. Both the males and females were 
represented in the panel. Three numbers were used to 
code all the samples. The panellists were provided with 
an evaluation form with a number ranking system that 
specified various sensory quality criteria and score 
options. The criteria were discussed, and the members 
of the evaluation panel were instructed.  After each 
product test, the assessors were advised to rinse their 
mouths.   The data was finally averaged and tabulated 
after all evaluation forms were completed. 
 
Statistical Analysis 
The collected data were analyzed using the Analysis of 
Variance (ANOVA) of SPSS statistical package (version 
25.0, IBM) for physical, proximate, and sensory 
parameters at 5 % significance level. The mean 
comparison was performed using the Turkey’s post-hoc 
test for all parameters. 
 
Results and Discussion 

Physical parameters 
The results of the physical parametric analysis of the 
cookies of canistel - rice composite flour are shown in 
Table 2. The thickness (mm), diameter (mm), spread 
ratio (mm), weight (g), volume (cm3), and density 
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(g/cm3) of the cookies were found to be varied between 
5.09 ± 0.61mm to 6.05±0.05 mm, 50.11±0.31 mm to 
50.79±0.31mm, 9.55±0.14 mm to 8.29±0.19 mm, 
11.03±0.25 g to 12.36±0.25 g, 3.99±0.03 cm3 to 
4.25±0.12 cm3 and 2.60± 0.03 g/cm3 to 3.09± 0.01 
g/cm3 respectively as shown in Table 2. A significant 
difference was observed (p < 0.05) in the density, 
weight, volume and spread ratio of cookies, whereas no 
significant difference (p >0.05) was observed in the 
diameter and thickness of the cookies which was 
prepared with different proportions of canistel flour 
with rice flour. Igbabul et al. (2015) reported similar 
findings on the thickness of cookies ranging from 4.5 to 
5.5 cm. A similar finding on diameter and weight was 
observed by Igbabul and Peter, (2019) for cookies 
produced from blends of rice and fermented Afzelia 
Africana flour. Bolarinwa et al. (2019) reported a similar 

finding for the spread ratio (7.76 to 8.5) for cookies. The 
higher fiber content of canistel can cause a reduction in 
the thickness of cookies due to the higher attraction to 
water (Ho and Abdul Latif, 2016). No standard is still 
available on the size and shape of cookies produce 
(Mercilia and Sofyan, 2015), but mostly such physical 
parameters depend on the producer and the consumer 
preference. The highest weight (12.36 g) was found to 
be obtained in T1, which consisted of 75% canistel flour 
in the flour blend while the lowest weight (11.05 g) was 
obtained in T5 which consisted of 25% canistel flour in 
the flour blend, respectively.  Usually, canistel flour 
absorbs more water than rice flour (Pertiwi, 2020). 
Therefore, the T1 showed the cookies with higher 
weight due to the higher moisture content.  
 

 

Table 2. Physical parameters of canistel cookies 
Treatments  Treatments Treatment Thickness (mm) Diameter (mm) Weight (g) Spread ratio (mm) Volume (cm3) Density (g/cm3) 

T1 5.33±0.52a 50.36±0.27a 12.36±0.22a 9.44±0.10a 3.99± 0.11a   3.09± 0.01a   

T2 5.09±0.53a 50.64±0.92a 11.87±0.22a 9.55±0.21a 4.04± 0.01a   2.93± 0.13ab   

T3 6.03±0.04a 50.11±0.27a 11.26±0.22b 8.31±0.12b 4.09± 0.04a   2.75± 0.04bc   

T4 6.05±0.05a 50.16±0.31a 11.16±0.22b 8.29±0.17b 4.17± 0.04b   2.68± 0.02bc   

T5 5.42± 0.56a 50.79±0.27a 11.03±0.22b 9.37±0.21b 4.25± 0.03b   2.60± 0.03d   

P value 0.06 0.39 0.00 0.00 0.001 0.00 
F value 3.173 1.146 19.597 43.544 10.579 29.366 

N value 3 3 3 3 3 3 

df value 4 4 4 4 4 4 

Note: Values with same superscript within each column are not significantly different (p>0.05) 
Values in this study are expressed as mean ± standard deviation (n=3) 
(T 1- rice flour substituted with 75 % of canistel flour, T2- rice flour substituted with 65 % of canistel flour, T3- rice flour substituted with 50 % of 
canistel flour, T4- rice flour substituted with 35 % of canistel flour and T5- rice flour substituted with 25 % of canistel flour) 
 

Nutritional parameters 
The nutritional parameters such as percent moisture, 
ash, protein, fat, carbohydrates contents, and energy 
value were obtained as shown in Table 3 for different 
treatments. The moisture contents of the cookies 
ranged between from 6.71 % to 11.73 % as shown in 
Table 3. The sample of T5 (25: 75 canistel flour: rice 
flour) showed the least moisture content (6.71%) 
whereas the sample of T1 (75: 25 canistel flour: rice 
flour) recorded the highest moisture content (11.73%). 
However, the elevated substitution of canistel flour 
with rice flour caused a significant increase (p=0.00, 
f=91.72, df=4) in moisture percentage which may be 
due to the higher absorbent capacity and higher water 
content of canistel flour (Pertiwi, 2020). The moisture 

content of fresh canistel fruit was 52.96 % as per the 
study of Sethuraman et al. (2020) whereas the moisture 
content of dried canistel fruit flour was 10.55 % at 30°C 
(Pertiwi et al., 2020). Baked food materials with high 
moisture content such as cookies encourage the growth 
of bacteria, which can lead to spoilage. The cookies, on 
the other hand, should contain low moisture content to 
ensure safe and prolonged storage and to avoid 
microbial growth and development that could 
compromise their quality (Adebowale et al., 2012). 
However, the moisture content of cookies should not 
exceed 14 percent (Ahmed, 2015; Igbabul and Peter, 
2019). 
 

 

Table 3. proximate chemical and nutritional composition of newly developed canistel cookies 
Treatment Moisture (%) Ash (%) Protein (%)  Fat (%) Carbohydrates (%) Energy (Kcal/100g) 

T1 11.73±0.64a 2.17±0.37a 13.76±0.74a 19.56±0.04a 52.78±0.93a 326.66±0.16a 

T2 11.25±0.62a 1.98±0.36ab 13.61±0.38a 16.91±0.10b 56.25±0.93a 365.99±0.17b 

T3 8.22±0.09b 1.88±0.35ab  12.50±0.63a 16.69±0.21b 60.71±0.11b 382.87±0.16c 

T4 7.40±0.09bc 1.56±0.36ab 12.16±0.24a 16.55±0.43b 62.33±0.11c 383.66±0.16d 

T5 6.71±0.18c 1.13±0.05b 12.97±0.18a 16.49±0.35b 62.70±0.11d 402.63±0.14e 

P value 0.00 0.02 0.538 0.00 0.00 0.00 
F value 91.715 4.807 0.826 70.157 157.981 99823.57 
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N value 3 3 3 3 3 3 
df value 4 4 4 4 4 4 

Note: Values with the same superscript within each column are not significantly different (p>0.05) 
Values in this study are expressed as mean ± standard deviation (n=3) 
(T 1- rice flour substituted with 75 % of canistel flour, T2- rice flour substituted with 65 % of canistel flour, T3- rice flour substituted with 50 % of 
canistel flour, T4- rice flour substituted with 35 % of canistel flour and T5- rice flour substituted with 25 % of canistel flour) 

 
The presence of total mineral content is indicated by 
the ash content of a dietary material. (Sanni et al., 
2008). The mineral composition promotes the 
metabolism of organic substances such as 
carbohydrates, fat, and protein (Okaka and Ene, 2005). 
The much ash in quantity denotes that the composite 
cookie samples contain a wide range of mineral 
compositions. This implies that the cookies made with 
flour blends impart consumers with higher minerals 
(Ikuomola et al., 2017). The mean ash content of the 
cookies was found to be ranging from 1.13±0.06 to 
2.17±0.40 %, as indicated in Table:3, with a significant 
difference (p=0.02, f=4.81, df=4) among cookies 
developed with different treatment plans. The lowest 
ash content was observed in T5 (25: 75 canistel flour: 
rice flour) due to the low amount of canistel flour. As 
per the results obtained in this present study, it is 
witnessed that when the canistel flour in the blend is 
reduced, a lower amount of ash content is resulted 
(mineral content) in the cookies. The findings of several 
studies confirm that the increasing amount of ash 
content was observed in cookies with an increased 
proportion of nutritionally rich flour blends including 
pitaya peel flour, malted barley flour, and red kidney 
bean flour (Ho and Abdul Lathif, 2016; Ikuomola et al., 
2017; Noah and Adedeji, 2020). 
 
The protein content is one of the significant criteria due 
to which the quality of the cookies is measured and the 
increased amount of proteins in the cookies is due to 
the mixing of different types of flour with variable 
protein contents (Nakov et al., 2018). The percent 
protein measure of the cookies ranged between 
12.97±0.2 to 13.76±0.78. The replacement of canistel 
flour for rice flour up to the levels of 25–75% did not 
make any impact on the measure of protein statistically 
as shown in Table: 3. The protein quantity has 
evidenced no significant difference (p=0.54, f=0.83, 
df=4) with varying ratios of a blend of canistel fruit flour 
and rice flour. Elevated drying temperature would 
damage the protein content and it would be the reason 
for comparably no changes found in the content of 
protein (Pertiwi et al., 2020). Igbabul et al. (2015) 
reported a similar finding for protein content (10.44% 
to 14.73%) in cookies prepared from wheat cocoyam 
flour and African yam beans. The findings are 
inconsistent with Chinma and Gernah, (2007), the 
protein level of cookies generated from wheat flour, 
mango, and soybeans have been increasing (6.83 to 
16.6%). 

 
The mean fat amount of the cookies was found to be 
ranging from 16.49±0.39 to 19.56±0.04 %, as indicated 
in Table 3. The highest fat content was observed in T1 
(75: 25 canistel flour: rice flour) due to the higher 
amount of canistel flour and it showed significant 
difference (p=0.00, f=70.16, df=4) with other 
treatments.  As per the report of Sethuraman et al. 
(2020), canistel has high-fat content. This may cause to 
increase in the fat content in cookies with the addition 
of canistel flour. A similar finding for fat content (18.12 
to 20%) was reported by Ebere et al. (2015) on wheat 
flour, cashew, and apple residue as source of fiber in 
cookie production. From the findings of Bolarinwa et al. 
(2019), the moisture, ash, protein, and fat contents of 
cookies were higher in this present study compared to 
cookies made from 100 % of rice flour. 
 
The results obtained on carbohydrate and energy 
content of cookies were ranging between 52.78±0.98 to 
62.70±0.11 % and 326.66±0.18 to 402.63±0.18 J/Kg 
respectively as shown in Table 3. The Carbohydrate and 
the energy contents of cookies were found to be 
increased with the decreasing canistel flour content and 
therefore the highest carbohydrate and energy 
contents were obtained from T5 (25% canistel flour) 
and on the other hand, the least values were recorded 
in T1 (75: 25 canistel flour: rice flour) for both the 
nutritional parameters. In the canistel cookies 
developed with varied proportions of canistel flour 
combined with rice flour, a significant difference 
(p=0.00, f=157.98, df=4) was seen in carbohydrate 
content while significant differences (p=0.00, 
f=99825.57, df=4) was observed in energy content as 
well. The blend's carbohydrate, protein, and fat 
composition all contributed to the calorie value of the 
cookies. A similar finding was observed for the 
carbohydrate content and energy value ranging from 
39.87 % to 58.92 % and 473.07 Kcal/100g to 460.71 
Kcal/100g respectively by Igbabul and Peter, (2019) for 
cookies developed from blends of rice and fermented 
Afzelia Africana flour. Cookies are with much energy 
that is commonly taken by varying age groups amongst 
main meals. So higher energy cookies are favourable for 
consumers (Ikuomola et al., 2017).  
 
 
Sensory qualities of cookies from canistel-rice composite 
flour  
The mean evaluations of organoleptic parameters such 
as texture, color, odor, crispiness, taste, and overall 
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preference of cookies manufactured from varied 
quantities of canistel flour and rice flour are shown in 

Table 4 and demonstrate that there was a significant 
difference (p<0.00) across sensory qualities of cookies.  

 
Table 4. Sensory quality parameters of canistel cookies 

Treatments Texture Color Odor Crispiness Taste Overall 
Acceptability 

T1 3.12±0.86a 3.45±0.50a 3.43±0.68a 2.63±0.92a 2.51±0.92a 2.45±0.50a 

T2 3.24±0.88a 3.51±0.50ab 3.31±0.65a 2.40±0.57a 2.55±0.84a 2.59±0.81a 

T3 3.31±0.47b 3.95±0.89b 3.35±0.72b 3.36±0.99b 2.82±1.01b 2.96±0.89b 

T4 4.22±0.80b 4.37±0.78c 4.08±0.53b 4.45±0.50c 4.27±0.64b     4.43±0.93bc 

T5 4.29±0.96b 4.22±0.55c 4.16±0.71b 4.29±0.61c 4.08±0.76b 4.12±0.72c 

P value 0.00 0.00 0.00 0.00 0.00 0.00 
F value 24.19 19.634 19.652 92.381 50.673 61.761 
N value 49 49 49 49 49 49 
df value 4 4 4 4 4 4 

Note: values with the same superscript within each column are not significantly different (p>0.05) 
Values in this study are expressed as mean ± standard deviation (n=49) 
(T 1- rice flour substituted with 75 % of canistel flour, T2- rice flour substituted with 65 % of canistel flour, T3- rice flour substituted with 50 % of 
canistel flour, T4- rice flour substituted with 35 % of canistel flour and T5- rice flour substituted with 25 % of canistel flour) 

 
As per the author Mish, (2003), the texture is the most 
important parameter associated with product quality. 
Texture proved significant difference (p=0.00, f=24.19, 
df=4( in multi-treatment. The cookies in a proportion of 
T5 (25:75 canistel flour: rice flour) obtained the highest 
rating value of 4.29 due to the higher portion of rice 
flour whereas the T1 (75: 25 canistel flour: rice flour) 
rated with the least value of 3.12 for texture. The 
results obtained from this present study were 
inconsistent with the findings of Paragados, (2014) who 
observed cookies made with 25 % canistel flour had a 
higher score on texture. The author Gujral et al. (2003) 
state that cookies' texture and overall acceptance can 
be improved by using rice flour made from broken rice. 
 
The color of food entity plays an important role in 
organoleptic characteristics over consumers (Rukshana 
et al., 2021). Treatment T5 showed the highest score for 
color (4.37) and the lowest score in treatment T1 (3.45). 
A significant difference (p=0.00, f=19.63, df=4( was 
observed in terms of color among the different 
treatments. According to the findings of the current 
study, consumers expect the final product to be pale or 
brown and may dislike a cookie containing canistel 
flour, which would be yellowish due to its carotenoid 
compounds (Evangelista et al., 2021). 
 
The major criterion that determines whether a product 
is liked or disliked is its odor. The first impression of a 
product requirement is created by odorous ingredients 
(Dokic et al., 2014). A significant difference (p=0.00, 
f=19.65, df=4( was observed in the odor under many 
treatments.  The mean scores of the entire sample 
ranged from 3.31 to 4.16 . Among the cookies, 
treatment T5 scored the highest value of 4.16 (25 % 
canistel flour(. 

 
The crispiness is one of the best parameters for a cookie 
to evaluate related to the texture of breaking and 
sound of first biting (Fillion and Kilcast, 2002). The mean 
scores of crispiness for all samples ranged from 2.63 to 
4.45 among the cookies, whereas the T4 scored a high 
mean value (35 % canistel flour( while the treatment T1 
obtained the least score (75 % canistel flour(. The 
quality score for the parameters of crispiness of the 
cookies evidenced a significant variation (p=0.00, 
f=92.38, df=4( was seen in crispiness under various 
treatments.  
 
The scores of tastes indicate a slight increase with 
decreasing substitution level of canistel flour to 35%. 
The higher score of 4.27 was obtained from T4 (35% of 
canistel flour), while the least score of 2.51 was 
obtained from T1 (75% of canistel flour). The taste of 
the number of cookies per treatment differed 
substantially (p=0.00, f=50.67, df=4). The slightly bitter 
flavour observed from the higher substitution level of 
canistel flour was not favoured for the lowest taste 
score. The bitter taste of canistel fruit flour comes from 
the fruit flesh, much like fresh fruit (Pertiwi et al., 2020). 
Citric acid and salt (NaCl) were recommended as a 
remedy for removing the bitter taste of canistel and 
taro flour by soaking it in citric acid and NaCl solution 
for 30 minutes (Pertiwi et al., 2020). Even after that 
treatment, there was still a slight bitter flavour in 
canistel flour observed. 
 
Overall acceptability refers that the entity being in a 
state of preference by the consumers (Paragados, 
2014). The cookie with the T4 treatment had the 
greatest value, whereas the cookie with the T1 
treatment had the lowest one. The yellow coloring and 
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bitter flavour reported in cookies made with canistel 
flour replacement levels of more than 35 percent might 
be the cause of lower acceptance. Based on the findings 
of this investigation, replacing canistel flour up to a 
level of 35 percent brings good results. However, higher 
preferences were recorded by the panellists for the 
cookie treated with T4. Finally, the cookies treated with 
T4 were accepted as the demanded product as far as 
the organoleptic quality parameters are concerned.  
 
Conclusion  

The findings from this study indicate that blending rice 
flour with canistel flour in various proportions could 
make an acceptable and nutritious cookie. The different 
ratios of canistel flour and rice flour resulted variations 
in the physiochemical, nutritional, and sensory 
parameters of developed cookies. However, the 
content of moisture, ash, fat, carbohydrate, energy, 
density, volume, weight, and spread ratio was found to 
be shown significant differences except for the measure 
of protein, cookie thickness and diameter. Consumers 
favoured and liked the cookies made with 35% canistel 
flour which is nutritionally rich and has favourable 
sensory quality characteristics. As a result, the cookies 
made with a ratio of 35:65% canistel flour: rice flour 
were found to be the most popular. Canistel fruit is an 
underappreciated fruit with numerous health benefits 
and nutritional qualities that could be used to make 
cookies for human consumption in the future and 
thereby the socioeconomic standard of the nation 
would also be improved.  
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