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The quality characteristics of biscuits made with plantain and 
purple rice flour as substitutes for wheat flour 

 
I Ketut Budaraga, Asnurita, Yolan Novera 

   
ABSTRACT 
Biscuits are wheat flour-based manufactured food products. Another option is to locate a flour substitute, 
such as plantain flour or purple rice. This study aims to establish the ideal ratio of purple rice flour and 
plantain flour based on the quality attributes of biscuits. This study employed a one-factor, Completely 
Randomized Design (CRD) with five treatment levels and three replications. The observational data were 
analysed using ANOVA with the DNMRT further test at a 5% significant level. The treatment in this study 
compared purple rice flour and plantain flour to prepare biscuits. The ratio of purple rice flour to plantain 
flour had a very significant (p <0.01) effect on water content (3.56%), ash content (2.11%), fat content 
(25.18%), crude fiber content (17.85%), protein content (4.72%), and carbohydrate content (61.49%), but no 
significant effect (p >0.01) on antioxidant activity (55.83%). Except for protein, all treatments meet the SNI's 
requirements for biscuit quality. Based on the organoleptic test of taste, aroma, texture, and colour preferred 
by panellist with score of A (90-10) 3.52%, B (80-20) 3.97%, C (70-30) 4.42%, D (60-40) 5.03%, and E (50-
50) 5.52% were obtained. The best-quality biscuits were in treatment E. (comparison of purple rice flour and 
plantain flour 50:50). 
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INTRODUCTION 
Biscuits are wheat flour-based manufactured food products. According to [1] biscuits are items made by 

baking dough made from wheat flour with or without the use of approved food additives. Biscuits are a type of 
snack that is commonly enjoyed in society. This is a dry product with a low water content. According to [2], 
based on industry association data, biscuit consumption is expected to rise by 55-58% in 2012, owing to an 
increase in domestic consumption. Biscuits are enjoyed by people of all ages, including infants and adults, 
although in varying forms [3]. 

The majority of biscuits on the market are made with wheat flour as the primary ingredient. Biscuits are 
made with wheat flour that has a low protein level. Non-wheat flour is now being researched for usage in the 
production of biscuits, particularly gluten-free biscuits [4]. As a result, several efforts are being undertaken to 
replace wheat flour with flour derived from local resources, such as tubers, seeds, and fruits, including purple 
rice and plantains. 

Rice (Oryza sativa L.) is a food crop grown in underdeveloped nations as a staple diet or source of 
carbohydrates [5]. Rice comes in many different kinds: white, brown, black, and purple. 

Purple rice with coloured grains has long been a unique and traditional dish in many cultures for desserts and 
medical purposes [6]. Today, the benefits of pigmented rice are generally known, and it is employed in 
commercial food production as well as dietary supplements, cosmetics, and medications [7]. Coloured rice is 
high in phenolic compounds. Flavonoid chemicals are one type of phenolic compound that has antioxidant 
properties [8]. 

Because wheat flour is used as the principal basic ingredient in many processed food products in Indonesia, 
the country's reliance on wheat flour imports is growing. This can be decreased by using locally grown foods 



Potravinarstvo Slovak Journal of Food Sciences 

Volume 17 70  2023 

such as plantains. One of the wild plantains is the plantain (Musa balbisiana), which is diploid [9]. While the 
plantain plant (Musa balbisiana) has numerous advantages, one is that its sap contains antioxidant chemicals, 
one of which can lessen the incidence of Alzheimer's [10]. Plantains have a rather high starch content, over 90% 
[11]. Plantain is suited for processing flour due to its high starch content. Plantain can be used as flour when the 
fruit is not mature, and the skin colour is still green due to the high starch and non-starch polysaccharides [12]. 
The benefit of processing into flour is that it has a longer shelf life and is more practical when used to produce 
other food products. Plantains and seeds have a relatively high mineral content (in ppm), including calcium, 
magnesium, potassium, sodium, manganese, and phosphorus [13].  
 Figure 1 and 2 represents the plantain flour and purple rice powder used in our research. The final product of 
the biscuit is present in Figure 3. 

 

 
Figure 1 Plantain flour. 

 
Figure 2 Purple rice powder. 
 
Scientific hypothesis 
 This research investigated the effect of utilizing plantain flour as an alternative raw material to wheat flour in 
the production of biscuits. The addition of plantain flour will greatly reduce reliance on wheat flour while also 
enhancing the economic worth of plantains. It can also determine the influence of the ratio of purple rice flour to 
plantain flour on the quality of biscuits and comparing purple rice flour and plantain flour in manufacturing 
biscuits that consumers enjoy. This hypothesis is supported by research conducted by [9] on the ratio of wheat 
flour (30% plantain flour) which is the most preferred by the panelists, and it is also known that the resistant 
starch content of plantain flour is higher (39.35%) than other types of bananas, implying that plantain has a 
great opportunity to be processed into functional products, one of which is the production of biscuits. 
 
MATERIAL AND METHODOLOGY 
Samples 
 This study was conducted at Ekasakti University's Agricultural Product Technology Laboratory in Padang. 
The study was carried out during March and April of 2021. Purple rice from Kenagarian Kasang, Padang 
Pariaman City, and Pasar Raya Padang City plantains were the main raw materials used in this study. The 
researchers developed purple rice flour and plantain flour. 
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Chemicals 
 ROFA Laboratorium Centre provided all reagents, which were of analytical grade (Indonesia):  
1. Protein analysis, 1.25% concentrated sulfuric acid (H2SO4), and Aquades, 30% d NaOH, Methyl Indicator, 
Methyl red 0.2%, Methyl blue 0.2%, selenium mix, H3BO3%, HCl 0.1N are the materials for chemical analysis. 
2. Fat content analysis using n-hexane.  
3. Crude fiber content, ethanol, sulfuric acid (H2SO4), 1.25% NaOH, and 10% potassium sulfate analysis 
(K2SO4).  
4. DPPH 45 ppm antioxidant test in methanol. Scales, stoves, cauldrons, basins, trays, spoons, sieves, mixers, 
knives, blenders, sieves, ovens, mixers, cake pans, and moulds are all needed to make biscuits. Margarine, eggs, 
honey, skim milk, salt, and vanilla are also included. 
Animals and Biological Material 
 Animal and special biological materials were not used in this research. 
Instruments 
 All tools were of analytical grade and were purchased from ROFA Laboratorium Centre (Indonesia). The 
tools for chemical analysis are:  
1. Protein analysis, 500 ml Kjeldahl flask, distillation apparatus, 50 ml burette, 5 ml measuring pipette, 50 ml 
Erlenmeyer, dropper pipette, 250 ml beaker, and fume hood.  
2. Antioxidant test, UV-VIS spectrophotometer.  
3. Organoleptic test by 30 untrained panellists after being chosen through discrimination, descriptive and 
affective tests. 
Laboratory Methods 
 In this investigation, the treatments were the following ratios of purple rice flour to plantain flour (%): A = 
90:10; B = 80:20; C = 70:30; D = 60:40; E = 50:50. The recipe for purple rice flour and plantain flour biscuits 
refers to [14] in [15]. 
Description of the Experiment 
 Sample preparation: The sample preparation for biscuits can be seen in the following Table 1.  
Table 2 shows the ingredient formulation for the production of biscuits. 
 
Table 1 Standard formulations for making biscuits. 

No Material type Percentage (%) 
1 Flour 50 
2 Egg Yolk  20 
3 Honey 10 
4 Margarine 10 
5 Skimmed Milk 10 
6 Baking soda 0.2 
7 Salt 0.2 

Note: Source: [14] in [15]. 
 
Table 2 Biscuit formulation in 200 g of ingredients. 

No  Material type Unit  Treatment 
A B C D E 

1 Purple rice flour g 90 80 70 60 50 
2 Plantain flour  g 10 20 30 40 50 
3 Egg yolk g 40 40 40 40 40 
4 Honey  g 20 20 20 20 20 
5 Margarine g 20 20 20 20 20 
6 Skimmed Milk  g 20 20 20 20 20 
7 Baking soda  g 0.4 0.4 0.4 0.4 0.4 
8 Salt g 0.4 0.4 0.4 0.4 0.4 
Note: Source: [14] in [16]. 
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 Number of samples analyzed: We analyzed Purple rice flour 350 g, Plantain flour 150 g, Egg yolk 200 
g, Honey 100 g, Margarine 100 g, Skimmed Milk 100 g, Baking soda 2 g, and Salt 2 g samples. 
 Number of repeated analyses: All measurements of instrument readings were performed five times. 
 Number of experiment replication: The number of repetitions of each experiment to determine one 
value was three times. 
 Design of the experiment: The researcher made the biscuits themselves:  

a. Production of modified rice flour [17] 
• Purple rice washed with running water 
• Drain and dry in the sun for 8 hours 
• Smoothing with a blender and then sifting 60 mesh 
• Get purple rice flour 

b. Production of modified plantain flour [16] 
• Plantains 
• Peeling the plantain skin and then soaking it in citric acid for 5 minutes 
• Washing with clean water 
• Slicing plantains and then drying in the sun for 7 hours for 3 days 
• Smoothing with a blender and then sifting 60 mesh 
• Get plantain flour 

c. Biscuit making [14] in [15] 
• Mixing I 
• Margarine, egg yolks, and honey, mixing with a hand mixer for ± 10 minutes 
• Mixing II 
• Purple rice flour and plantain flour, according to the treatment, baking soda, skim milk, and salt was 

mixed using a high-speed mixer for 2 minutes 
• Thin dough with a thickness of 2 cm 
• Printing with a diameter of 3 cm 
• Baking in the oven (150°C, ± 10 minutes) 
• Biscuits 

 We have used the following methods for physicochemical analysis: water content [18], protein content [18], 
ash content [18], crude fiber content [18], fat content [18], an antioxidant with DPPH method [19] and 
organoleptic test [20]. 
 
Statistical Analysis   
 Microsoft Excel and SPSS Version 34 produced the statistical data analysis. The design used in this study 
was a one-factor Simple Completely Randomized Design (CRD) with 5 treatment levels and 3 replications. 
Observational data were analyzed using Analysis of Variance (ANOVA) and Duncan's New Multiple Range 
Test (DNMRT) advanced test at a 5% significance level. The data from this research were entered into SPSS 
26.0. (SPSS Analytics Partner) and then the data were evaluated using ANOVA (Analysis of Variance) and the 
Tukey–Kramer test to determine the significant differences. 
 
RESULTS AND DISCUSSION 
Water Content 
 The study of diversity revealed that the water level of the produced biscuits differed considerably (p >0.01) 
depending on the ratio of purple rice flour to plantain flour. Based on the further DNMRT test at the level of  
= 0.01, all treatments demonstrated a very substantial difference in the water content of the biscuits. Table 3 
shows the average water content of biscuits. The biscuits' water content ranged from 3.56 to 5.01%. The water 
content of the biscuits revealed a decrease in yield while increasing the amount of plantain flour. Plantain flour 
has a low water content since biscuits are baked at 150 °C, allowing the baking process to evaporate and 
limiting the quantity of water in the biscuit dough [21]. Treatment A (90:10 comparison of purple rice flour and 
plantain flour) had the highest water content of 5.01%. Treatment E (50:50 comparison of purple rice flour and 
plantain flour) had the lowest water level of 3.56%. The water content will decrease if less purple rice flour is 
used and more plantain flour is used, and vice versa. 

According to [22], rice flour has a water content of 13%, while plantain flour has a water content of 7.46% 
[9]. According to the research, the more plantain flour used in making biscuits, the lower the water content of 
the biscuits. Except for treatment A, which did not meet the Indonesian National Standard [23] for biscuits, the 
water level of the biscuits produced was a maximum of 5%. 
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Each treatment's water content varies because the water's relationship with food ingredients varies; the water 
content in food can be divided into bound water and free water [24]. The amylose concentration and soaking 
temperature of rice seeds alter water absorption [25]. Rice (non-waxy rice) is classified into three types based on 
its amylose content: low amylose (20%), medium amylose (20-25%), and high amylose (> 25%). (Arraullo, et al 
1976). If the amylose concentration is low, water absorption and swelling will rise at temperatures exceeding 
65°C [26]. 
 
Table 3 Average water content of biscuits. 
Comparison of purple rice flour with plantain 

flour (%) Water Content (%) Standard Deviation 

A = 90:10 5.01     a 0.05 
B = 80:20 4.70     b 0.02 
C = 70:30 4.35     c 0.01 
D = 60:40 3.82     d 0.02 
E = 50:50 3.56     e 0.04 
KK: 3.86%   
Note: The numbers in the same column followed by different lowercase letters show a significant difference in 
the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 
 
Ash Content 

The diversity analysis revealed that the ratio of purple rice flour to plantain flour had a significant (p0.01) 
effect on the ash content of the final biscuits. Based on the DNMRT additional test, all treatments revealed a 
very significant difference in the ash content of the biscuits at the level of = 0.01. Table 4 shows the average ash 
content of biscuits.  
 
Table 4 Average ash content of biscuits. 
Comparison of purple rice flour with plantain 

flour  (%) Ash content (%) Standard Deviation 

A = 90:10 1.70     a 0.01 
B = 80:20 1.83     b 0.04 
C = 70:30 1.95     c 0.01 
D = 60:40 2.04     d 0.02 
E = 50:50 2.11     e 0.05 
KK: 3.93%   
Note: The numbers in the same column followed by different lowercase letters show a very significant 
difference in the DNMRT follow-up test at the level of 𝛼 = 0.05. KK is the coefficient of diversity. 

 
The ash content of biscuits ranged from 1.70 to 2.11%. The higher the ash content of the biscuits, the more 

plantain flour is used, and the less purple rice flour is used. This is due to the high mineral concentration of 
plantain flour, which causes the ash content to rise. Ash is classified as a mineral element or an organic 
compound [27]. 

The maximum ash level of biscuits was discovered in treatment E (50:50 comparison of purple rice flour 
with plantain flour), which was 2.11%, while the lowest ash content was observed in treatment A (90:10 
comparison of purple rice flour with plantain flour), which was 1.70%. The ash content rises as less purple rice 
flour is used and more plantain flour is used, and vice versa. 

All treatments had at least 1.6% biscuit ash content, which met the Indonesian National Standard [28]. This 
is because plantain flour has more ash than purple rice flour. Plantain flour has an ash content of 5.3% [9], 
whereas rice flour has an ash content of 1.0 [22]. 

Food has ash as one of its constituents. This component comprises minerals such as potassium, phosphorus, 
sodium, and copper. Mineral elements in the body combine with organic molecules or free ions; mineral 
elements operate as building blocks and regulators. The body's mineral content must be within ideal ranges [29]. 
The higher the ash content of the biscuits, the more plantain flour is used. As a result, biscuits made with a lot of 
plantain flour have more minerals. 
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Fat Content 
The diversity analysis revealed that the ratio of purple rice flour to plantain flour was very significant  

(p <0.01) in the fat content of the manufactured biscuits. Based on the DNMRT additional test, all treatments 
revealed a very significant difference in the fat content of the biscuits at the level of = 0.01. Table 5 shows the 
average ash content of biscuits. 
 
Table 5 Average fat content of biscuits. 

Comparison of purple rice flour with plantain 
flour  (%) Fat level (%) Standard Deviation 

A = 90:10 16.66     a 0.10 
B = 80:20 19.19     b 0.03 
C = 70:30 21.18     c 0.00 
D = 60:40 23.10     d 0.00 
E = 50:50 25.18     e 0.48 
KK: 1.24%   
Note: The numbers in the same column followed by different lowercase letters show a very significant 
difference in the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 

 
The fat content of biscuits ranged from 16.66% to 25.18%. The more plantain flour used in the production of 

biscuits, the higher the fat content. This is because plantain flour has a larger fat content than purple rice flour. 
Treatment E (50:50 comparison of purple rice flour and plantain flour) had the highest fat content (25.18%). 
Treatment A (comparison of purple rice flour with plantain flour 90:10) had the lowest fat content value of 
16.66%. The less purple rice flour used and the more plantain flour used, the lower the fat level, and vice versa. 

The fat content of all treatments biscuits exceeded the maximum fat content limit in the Indonesian National 
Standard [23], which is a minimum of 9.5%. This is because the fat in biscuits is obtained by adding butter, 
eggs, and cream milk to the biscuit dough formulation [30], and plantain flour has a larger fat content than 
purple rice flour. Plantain flour has a fat content of 0.6% [9]. On the other hand, rice flour has a fat content of 
0.5%. This statement follows the findings that increasing the use of purple rice flour in the production of 
biscuits reduces the fat level of the product. 

 
Crude Fiber Content 

The diversity analysis revealed that the ratio of purple rice flour to plantain flour had a highly significant  
(p <0.01) variation in the crude fiber content of the biscuits prepared. Based on the DNMRT additional test, all 
treatments revealed a very significant difference in the crude fiber content of the biscuits at the level of = 0.01. 
Table 6 shows the average crude fiber content of biscuits. 

 
Table 6 Average content of crude fiber of biscuits. 
Comparison of purple rice flour with plantain 

flour  (%) Crude Fiber Content (%) Standard Deviation 

A = 90:10 8.38       a 0.17 
B = 80:20 10.08     b 0.03 
C = 70:30 12.74     c 0.00 
D = 60:40 14.50     d 0.00 
E = 50:50 17.85     e 0.01 
KK: 4.91%   
Note: The numbers in the same column followed by different lowercase letters show a very significant the 
difference in the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 
 

Biscuits had a crude fiber content ranging from 8.38 to 17.85%. The more plantain flour is used to make 
biscuits, the higher the crude fiber content. This is because plantain flour contains more crude fiber than purple 
rice flour. The maximum crude fiber content of biscuits was discovered in treatment E (50:50 comparison of 
purple rice flour and plantain flour), which was 17.85%, while the lowest crude fiber content was identified in 
treatment A (90:10 comparison of purple rice flour and plantain flour), which was 8.38%. This assertion is 
based on the study's findings that crude fiber content is inversely related to water content; the higher the crude 
fiber content, the lower the water content produced; and vice versa, the higher the crude fiber content, the higher 
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the water content produced. The less purple rice flour and plantain flour used, the higher the crude fiber content, 
and vice versa. 

The crude fiber content of biscuits produced for all treatments exceeded the 0.5% maximum allowed in the 
Indonesian National Standard [23]. This is because plantain flour contains more crude fiber than purple rice 
flour. Plantain flour has 13.71% crude fiber [9]. The more plantain flour is used in the production of biscuits, the 
higher the crude fiber content of the biscuits. Crude fiber is made up of cellulose, pentose, and other ingredients. 
This crude fiber component has no nutritional value but is critical in facilitating the digestion process in the 
body [32]. 

 
Protein Content 

The study of diversity revealed that the protein composition of the biscuits made differed significantly  
(p <0.01) between purple rice flour and plantain flour. Based on a subsequent DNMRT test at the threshold of = 
0.01, all treatments exhibited a significant difference in biscuit protein content. Table 7 shows the average 
protein content of biscuits. 

 
Table 7 Average protein content of biscuits. 

 Comparison of purple rice flour with plantain 
flour  (%) Protein Content (%) Standard Deviation 

A = 90:10 7.78     e 0.14 
B = 80:20 6.75     d 0.00 
C = 70:30 5.59     c 0.14 
D = 60:40 5.00     b 0.00 
E = 50:50 4.72     a 0.14 
KK: 5.11%   
Note: The numbers in the same column followed by different lowercase letters show a significant difference in 
the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 

 
The protein content of biscuits ranged from 4.72 to 7.78%. The more purple rice flour used to produce 

biscuits, the higher the protein level produced. This is due to the low protein content of plantain flour; the 
highest protein content of biscuits is found in treatment A (comparison of purple rice flour with plantain flour 
90:10), which is 7.78%, while the lowest protein content is found in treatment E (comparison of purple rice 
flour with plantain flour 50:50), which is 4.72%. The less purple rice flour used and the more plantain flour 
used, the lower the protein contents, and vice versa. 

The protein level of all treatment biscuits did not match the Indonesian National Standard [23], which was 
9%. This was due to the increased protein content of purple rice flour to plantain flour. Rice flour has a protein 
content of 7.59% [33], while plantain flour has a protein content of 4.8% [9]. The more purple rice flour used in 
biscuit production, the higher the protein level of the biscuits. 

 
Antioxidant Activity 

The diversity analysis revealed no significant difference (p >0.01) in the antioxidant content of the biscuits 
formed when purple rice flour was compared to plantain flour. Table 8 shows the average antioxidant content of 
biscuits. 
 
Table 8 Average antioxidant content of biscuits. 

 Comparison of purple rice flour with 
plantain flour  (%) Antioxidant Activity Standard Deviation 

A = 90:10 85.83 10.41 
B = 80:20 80.00 14.31 
C = 70:30 70.66 19.50 
D = 60:40 61.83 5.77 
E = 50:50 55.83 0.29 
KK: 9%   
Note: The numbers in the same column followed by different lowercase letters show a significant difference in 
the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 
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Biscuit antioxidant activity levels ranged from 55.83 to 85.83%. The less plantain flour used in biscuit 
production, the higher the antioxidant level of the biscuits produced. The increased usage of purple rice flour in 
the production of biscuits raises antioxidant activity. This is due to the presence of 67.64% antioxidant 
chemicals in purple rice flour [34]. In a comparison of antioxidants studied by [35], levels of antioxidant activity 
in brown rice flour were found. The Mandel Handayani variety brown rice flour had the highest antioxidant 
activity concentration of the two types, ranging from 92.286 to 92.972%, whereas the Segreng Handayani 
variety had a range of 79.207 to 89.870%. 

Treatment A (comparison of purple rice flour with plantain flour 90:10) had the greatest antioxidant levels of 
biscuits, at 85.83%, while treatment E (compare of purple rice flour with plantain flour 50:50) had the lowest 
antioxidant levels, at 55.83%. The antioxidant activity decreases as purple rice flour is used less and plantain 
flour is used more, and vice versa. 

It is not specified in the SNI for biscuits for antioxidant activity because antioxidants are very important to 
investigate to establish the antioxidant content of the blend of purple rice flour and plantain flour in biscuits. 
This purple rice flour contains antioxidant chemicals that are beneficial to the body. The antioxidant activity of 
biscuits containing more purple rice flour will be enhanced. The antioxidant activity of all biscuit treatments 
was 70.83%. as stated by [34]. Purple rice has a level of antioxidant activity of 67.64%. 

 
Carbohydrate Content 

According to the results of the diversity study, the ratio of purple rice flour to plantain flour made a very 
significant difference (p 0.01) in the carbohydrate content of the biscuits created. Based on the DNMRT 
additional test at the level of = 0.01, all treatments exhibited a very significant variation in biscuit carbohydrate 
content. Table 9 shows the average carbohydrate content of biscuits. 

 
Table 9 Average carbohydrate content of biscuits. 
Comparison of purple rice flour with plantain flour  

(%) Carbohydrate levels  (%) Standard Deviation 

A = 90:10 71.72    a 0.73 
B = 80:20 69.28    b 0.08 
C = 70:30 66.91    c 0.12 
D = 60:40 64.27    d 0.01 
E = 50:50 61.49    e 0.03 
KK: 2.58%   
Note: The numbers in the same column followed by different lowercase letters show a very significant 
difference in the DNMRT follow-up test at the level of 𝛼 = 0.01. KK is the coefficient of diversity. 
 

Biscuit carbohydrate content ranged from 61.49 to 71.72%. The more plantain flour used in biscuit baking, 
the lower the carbohydrate content produced. This is because purple rice flour has more carbs than plantain 
flour. Treatment A (comparison of purple rice flour with plantain flour 90:10) had the highest carbohydrate 
amount (71.72%), whereas treatment E (comparison of purple rice flour with plantain flour 50:50) had the 
lowest carbohydrate content (61.49%). The carbohydrate amount will decrease as less purple rice flour is used 
and more plantain flour is used, and vice versa. 

The findings of this study support the assertion above that biscuits made with purple rice flour contain more 
carbohydrates, resulting in a greater carbohydrate content. The carbohydrate content of biscuits prepared for 
treatment A was at least 70% of the Indonesian National Standard [23] for biscuits. 

This figure is slightly lower than the minimum SNI standard for biscuits, which specifies a minimum 
carbohydrate content of 70%. Plantain flour has a reduced carbohydrate percentage, namely 47.6-49.8% [9]. 
Even though plantain flour biscuits did not meet the minimum carbohydrate content level in [23] biscuits. 
Humans get the majority of their calories from carbohydrates. Carbohydrates also influence the properties of 
food items such as flavour, colour, and texture. Furthermore, carbohydrates are beneficial in the body because 
they inhibit the breakdown of excess body protein, and mineral loss, and aid in fat and protein metabolism [36]. 
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Organoleptic Test 
The organoleptic test was performed using sensory assessment, which included sampling the taste and aroma 

of the biscuit and analyzing its texture and colour. The test was conducted using biscuits prepared according to 
the treatment formulation. By being put to the test by 30 untrained panellists. 

 
a. Flavour 

The essential factor in consumer acceptance of a product is its taste. Taste is distinct from smell in that it 
involves all five tongue senses. Several elements can influence taste, including chemical substances, 
temperature, concentration, and interaction with other flavour components [36]. Table 10 displays the panellists' 
ratings on the flavour of the biscuits. 
Table 10 Biscuit taste test value. 

Notes: taste scores include 7 = very much similar; 6 = very similar; 5 = similar; 4 = somewhat similar;  3 =  
different;  2 = very different;  1 = very much different. 
      

Table 10 demonstrates that treatment E (50:50 comparison of purple rice flour and plantain flour) received 
the highest rating from the panellists for biscuit taste, with 5.60%. (similar). The panellists' lowest rating of the 
biscuit taste was 3.56% (different) in treatment A (comparison of purple rice flour with plantain flour 90:10). 

The data gathered revealed that the higher the addition of purple rice flour, the lower the panellist acceptance 
rate. This is due to the slightly bland flavour of purple rice flour, which affects the biscuit taste. Adding plantain 
flour and other ingredients can improve the taste of the biscuits. However, based on the panellists' acceptance 
data, it can be determined that the panellists have accepted the combination of purple rice flour with plantain 
flour on a scale of 5 to 5.60, indicating that the panellists already enjoy the taste of the cookies. 

Food products, in general, do not have a single flavour but a blend of several integrated flavours. Taste is the 
sensation of salty, sweet, sour, or bitter flavours created by substances dissolved in the tongue [37]. 
 
b. Aroma 

According to [36], the five senses of smell greatly influence scent. There are four types of aromas that the 
nose may detect: aromatic, sour, rancid, and burnt. The scent also influences food products' delicacy and taste, 
consisting of three components: smell, taste, and stimulation [38]. Table 11 displays the panellists' ratings on the 
scent of biscuits. 

 
Table 11 Biscuit aroma test value. 

Notes: taste scores include 7 = very much similar; 6 = very similar; 5 = similar; 4 = somewhat similar;  3 = 
different;  2 = very different;  1 = very much different. 

    
Table 11 demonstrates that treatment E (50:50 comparison of purple rice flour and plantain flour) received 

the highest rating from the panellists for biscuit scent, with 5.44%. (similar). The panellists' lowest estimate of 
the biscuit scent was 3.36% (different) in treatment A (comparison of purple rice flour with plantain flour 
90:10). 

The inclusion of purple rice flour decreased fragrance reception. This is because purple rice flour does not 
have a significant scent. The aroma of the biscuits is derived from raw materials and other additives used during 
baking. 

Comparison of purple rice flour 
with plantain flour   (%) Flavour value (%) Description 

A = 90 : 10 3.56 different (tasteless) 
B = 80 : 20 4.88 somewhat similar (almost like banana) 
C = 70 : 30 4.24 somewhat similar (almost like banana) 
D = 60 : 40 5.00 similar (banana flavour) 
E = 50 : 50 5.60 similar (banana flavour) 

Comparison of purple rice flour with 
plantain flour   (%) 

Aroma 
Value(%) Description 

A = 90 : 10 3.36 different (not typical banana aroma) 
B = 80 : 20 3.88 different (not typical banana aroma) 
C = 70 : 30 4.44 somewhat similar (almost like banana) 
D = 60 : 40 4.84 somewhat similar (almost like banana) 
E = 50 : 50 5.44 similar (banana aroma) 
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c. Texture 
The water quantity, fat content, and number of carbohydrates and proteins all influence the appearance of 

meals. Texture changes can be induced by water or fat content loss, emulsion breakdown, or protein hydrolysis 
[39]. Table 12 displays the panellists' ratings of biscuit texture. 

Table 12 shows that treatment E (comparison of purple rice flour and plantain flour 50:50) had the greatest 
rating for biscuit texture, 5.52% (similar), whereas treatment A received the lowest rating for biscuit texture 
(comparison of purple rice flour and plantain flour). The panellists' acceptance rating is 3.52% (dislike) on a 
scale of dislike to like (90:10). 
 
Table 12 Value of biscuit texture test. 

Notes: taste scores include 7 = very much similar; 6 = very similar; 5 = similar; 4 = somewhat similar;  3 = 
different;  2 = very different;  1 = very much different. 

 
The more plantain flour used, the softer the finished product and the greater the panellist acceptance rate. 

Adding purple rice flour was responsible for the low level of panellist acceptance of treatment A (comparison of 
purple rice flour and plantain flour 90:10). The biscuits would harden or solidify. Food's water, fat, protein, and 
carbohydrate content heavily influence its texture. The texture is a pressure sensation that can be felt with the 
mouth (when biting, chewing, and swallowing). Texture sensing can detect wetness, dryness, hardness, 
smoothness, roughness, and oiliness [40]. 

 
d. Colour 

Colour is vital in fulfilling human tastes, according to [41]. Colour assessment is done by examining the 
product firsthand using each panellist's sense of sight. Table 13 shows the panellists' ratings of the hue of the 
biscuits. 

 
Tabel 13 Nilai uji warna biskuit. 

Notes: taste scores include 7 = very much similar; 6 = very similar; 5 = similar; 4 = somewhat similar;   
3 = different;  2 = very different;  1 = very much different. 

 
Table 13 demonstrates that treatment E (comparison of purple rice flour and 50:50 plantain flour) received 

the highest colour assessment of 5.52%. (similar). Because the panellists find the dark yellow colour more 
appealing. Treatment A (comparison of purple rice flour and plantain flour 90:10) received the lowest rating of 
3.64% (different). Because panellists find light skin to be less appealing. 

Colour evaluation is accomplished through direct visual inspection of the product with each panellist's sense 
of sight. Many elements influence a product's quality, but before other factors are examined and assessed, the 
colour component visually emerges first in deciding panellists' product acceptability [36]. 

 
 

Comparison of purple rice flour with 
plantain flour (%) Texture Value(%) Description 

A = 90 : 10 3.52 different (rough) 
B = 80 : 20 3.96 different (rough) 
C = 70 : 30 4.48 somewhat similar (rather rough) 
D = 60 : 40 5.20 similar (soft)  
E = 50 : 50 5.52 similar (soft) 

Comparison of purple rice flour with 
plantain flour (%) 

Colour Value 
(%) Description 

A = 90 : 10 3.64 do not like (light yellow) 
B = 80 : 20 4.16 kinda like (yellow) 
C = 70 : 30 4.52 kinda like (yellow) 
D = 60 : 40 5.08 like (dark yellow) 
E = 50 : 50 5.52 like (dark yellow) 
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Figure 3 Final product of biscuit. 
 
CONCLUSION 
 A comparison of purple rice flour and plantain flour on the quality of antioxidant-rich biscuits revealed that 
purple rice flour had a significant effect on water, ash, crude fibre, fat, protein, and carbohydrate content but had 
no effect on antioxidant activity. Treatment E has 3.56% water content, 2.11% ash content, 25% fat content, 
17.5% crude fiber content, 4.72% protein content, 55.83% antioxidant activity, and 61.49% carbohydrate 
content (comparison of purple rice flour and plantain flour 50:50). To limit the consumption of wheat flour, it is 
suggested that the community and biscuit entrepreneurs develop antioxidant-rich biscuit goods using purple rice 
flour and plantain flour. 
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