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ABSTRACT 

Fruit leather is a food product created by mashing and dehydrating fruit flesh into uniform thin sheets with unique 
texture and fruity flavor. This study aimed to optimize the production of high-quality fruit leather formulated with 
banana and carrot. The experimental design used in this study was a Complete Randomized Block Design (RBD) 
with a single factor and 4 replications. Six levels of banana and carrot ratio was used in this research which were 
(P1) 100:0, (P2) 90:10, (P3) 80:20, (P4) 70:30, (P5) 60:40, and (P6) 50:50. Subsequently, a scoring test was 
conducted by 15 semi-trained individuals, followed by a hedonic test by 25 untrained panelists. To evaluate data 
consistency, Bartlett's test and Tuckey's test were applied, and thereafter, variance analysis was conducted to 
determine the effect between treatments. In cases where a significant effect was observed, further analysis was 
conducted utilizing the Least Significant Difference Test (LSDT) at a significant level of 5%. The results showed 
that the carrot concentration affected the overall sensory reception, color, and taste of the fruit leather. The most 
favorable outcomes were linked to the treatment involving 50% carrot substitution (P6), characterized by color, 
texture, aroma, taste, and overall acceptance ratings of 3.90 (brownish orange – orange), 3.30 (slightly plastic – 
plastic), 2.98 (dislike – neutral), 3.59 (neutral – like), and 3.77 (neutral – like), respectively.
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INTRODUCTION

Fruit leather is a food product created from 
crushed fruit pulp that is dried and formed into thin, 
uniform sheet. Furthermore, it has a specific texture 
and taste contingent upon the variety employed. It is 
noteworthy that several recent studies have reported 
the development of fruit leather (Marzelly et al., 2017). 
Some examples of fruits that can be used to make fruit 
leather include soursop (Historiarsih, 2010), pineapple 
(Sidi et al., 2014), and mango (Safitri, 2012) as well as 
bananas, including the horn (Fauziah et al., 2015) and 
ambon species (Marzelly et al., 2017). This indicates the 
potential to further diversify the variety of fruit leather, 
such as by using Janten banana.

Banana (Musa paradisiaca) stands as a prominent 
agricultural commodity in Indonesia. Among its diverse 
varieties, Janten banana (Musa eumusa) is interesting 
to develop into fruit leather due to its appealing sweet 
taste and relatively affordable price. In the context 
of nutrition, Janten banana also potentially serves as 
a source of dietary fiber that is beneficial for human 
health (Musita, 2012). However, so far, its utilization 
is limited to chips, preserved slices and banana flour 
(Yassin et al., 2013).

Carrot (Daucus carota) is a nutrient-rich vegetable 
with profound implications for health. In a 100 g of 
fresh weight, the fruit approximately contains 2.8 g 
of fiber, vitamin A activity of 835 µgRAE, β-carotene 
measuring 8280 µg, α-carotene totalling 3480 µg; 
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and other constituents (United States Department 
of Agriculture, 2019b). Even though carrot has 
numerous potential health benefits, they are often 
only prepared as vegetable soup (Nurmahmudah 
et al., 2016). Carrot soup wes less preferred by 
children. Their aversion to such preparations stems 
from a preference for whole, physically transformed 
vegetables that present a more appealing appearance 
(Hasan, 2017). Therefore, diversification of carrot-
derived products is needed to make it more appealing 
and attractive to children without compromising its 
nutritional content.

This study, therefore, aimed to determine the 
optimum formulation for janten banana and carrot 
for making fruit leather with favorable sensory 
characteristic. Transformation of fruits into fruit 
leather also beneficial to extend its shelf life, enhance 
food product diversification, and increase the market 
value of the fruits (Fauziah et al., 2015). However, 
the processing of banana to fruit leather confronts 
a notable challenge, namely the occurrence of 
enzymatic browning and the Maillard reaction, both of 
which contribute to an unappealing color. Enzymatic 
browning arises due to the elevated presence of 
phenolic compounds and phenolase enzymes inherent 
in bananas, notably manifesting during stages such as 
peeling and crushing of the fruit. Simultaneously, the 
Maillard reaction is spurred by the interaction between 
carbohydrates, predominantly reducing sugars, and 
primary amine groups (Arsa, 2016). This reaction is 
further activated by heating, resulting in the formation 
of a deeply hued product (referred to as melanoidin) 
that carries diminished visual appeal, as emphasized 
by Wang et al. (2012). To counteract these challenges, 
a strategic approach involves the inclusion of citric 
acid in conjunction with food coloring. Therefore, 
the addition of carrots is expected to mitigate these 
drawbacks and serve as a source of coloration to the 
end product.

MATERIALS AND METHODS

The experimental designed used was a Completely 
Randomized Block Design (CRBD) with one factor and 
four replications. These included the formulation of 
janten banana (Musa eumusa) and carrot mixture at 
six levels, namely 100:0 (control/P1), 90:10 (P2), 80:20 
(P3), 70:30 (P4), 60:40 (P5), and 50:50 (P6). The 
obtained data were tested for homogeneity of variances 
using the Bartlett test and Tukey's test. Subsequently, 
analysis of variance was conducted to determine the 
treatment effects, followed by further analysis using the 
BNT test at a significance level of 5%.

Materials

The materials used in this studywere ripe janten 
bananas (Musa eumusa) and carrots (Daucus carota) 
obtained from Bambu Kuning Market in Tanjung Karang, 
Bandar Lampung. Others included granulated sugar, 
carrageenan sourced from 'Toko Medan' in Bandar 
Lampung, and citric acid with the brand "Cap Gajah."

Tools

The tools used to make janten banana (Musa 
eumusa) and carrot fruit leather included an aluminum 
tray with a dimension of 27.5 cm x 21 cm x 1.5 cm, a 
Heraeus oven (220V 50/60 Hz), wrapping materials, a 
Philips wet blender (220-240 V, 50-60 Hz, 350 W), a 
digital scale by Shimadzu, an exhaust scale (Five Goats, 
manual, 5 kg capacity), and sensory evaluation tools 
such as small plates and spoons.

Methods

The study began by preparing a blended mixture 
of janten banana and carrot to create a pureeThe janten 
bananas and carrots were blanched at a temperature of 
65 and 70 °C for 3 minutes. The bananas were peeled, 
and their skin were discarded, while the carrots were 
cleaned and washed. Subsequently, the flesh of banana 
and carrot was weighed according to the formulated 
ratios of 100:0, 90:10, 80:20, 70:30, 60:40, and 50:50. 
and the mixture was then crushed by using a blender 
for 5 minutes, with a janten banana and carrot flesh 
to water ratio of 2:1. The mixture were added with 
20% granulated sugar, 0.3% carrageenan and 0.2% 
citric acid. This combination was subjected to cooking 
at 70 °C for 2 minutes. After that, the mixture was 
poured into a baking sheet that has been covered with 
wrapping, and subsequently flattened using a spatula. 
The prepared mixture was placed in a cabinet dryer at 
50 °C for 24 hours to facilitate drying. Once the mixture 
had been dried and hardened, the fruit leather was cut 
into 4x4 cm pieces and rolled up.

Testing of Sensory Properties

Sensory properties evaluations encompass both 
scoring tests, focusing on texture and color, as well as 
hedonic tests guaging overall acceptance, taste, and 
aroma. The scoring test was conducted by 15 semi-
trained panelists, who assessed texture (1. Not plastic, 
3. Slightly plastic, 5. Plastic) and color (1. Brownish, 3. 
Brownish orange, 5. Orange) on scale of 1-5. In contrast, 
the hedonic test involved 25 panelists who lack prior 
training in the parameters of overall acceptance, taste, 
and aroma. These panelists rated their preferences on a 
scale ranging from 1 to 5, denoting varying degrees of 
liking (very dislike – very like).
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RESULTS AND DISCUSSION 

Sensory Characteristics

Color

The results of the analysis of variance showed 
that the carrot substitution had a significant effect on 
the color of the fruit leather. The observed color values 
spanned from 1.98 – 3.90, indicating a spectrum from 
brown – orange-brown. Further insights into the color 
scoring test for janten banana fruit leather with carrot 
substitution can be found in Figure 1, which presents 
the outcomes of the BNT advanced test.

Based on Figure 1, the assessment of the fruit 
leather by panelist in treatment P6 (50% carrot) 
showed an average score of 3.9 (orangish-brown). 
This value was not significantly different from P5 
(40% carrot) and P4 (30% carrot), with an averages 
of 3.87 (orangish-brown) and 3.47 (orangish-brown), 
respectively. According to this data, the proportion 
of 30-50% carrot content yielded higher color scores 
compared to treatment P1, P2, and P3 with average 
scores of 1.98 (brownish - orangish-brown), 2.60 
(brownish - orangish-brown), and 2.93 (orangish-
brown), respectively. This divergence be attributed to 
the presence of β-carotene, a compound that confers 
an orangish tint to the fruit leather. Originally, the 
product showed a brown color due to a combination of 
enzymatic and non-enzymatic reactions.

Based on the study data obtained, it was discovered 
that carrot substitution within the range of 30% to 50% 
was capable of providing an orangish color, thereby 
minimizing the brown color due to browning reactions. 
This report aligned with the observation of Sari & Bahar 
(2014) who conducted study on sticks supplemented 
with carrot puree. It was stated that higher levels of 
the puree content resulted in a progressively intensified 
orangish coloration. Fajriyati (2011) expounded on the 
origin of the orangish color in carrots, attributing it to the 
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Figure 1. Color sensory test results

presence of carotenoid pigments. Among these pigments, 
β-carotene stand out as the prominent contributor to 
the coloration (Amiruddin, 2013). Additionally, Winarno 
(2004), mentioned that the content of β-carotene 
increases as the color of the vegetable becomes darker. 
According to Amiruddin (2013), the pigment assumes 
a pivotal role, serving not only as driving force behind 
color transformation (orangish) but also as a source 
of provitamin A, enhancing the nutritional value of 
food. According to the United States Department of 
Agriculture (2019a) carrots and bananas contain 8280 
µg and 26 µg of β-carotene, an antioxidant that can 
inhibit aging processes and contribute to overall health 
maintenance (Octaviani et al., (2014) in Putri, (2016)).

Texture

The results of the variance analysis indicate that 
carrot substitution does not significantly affect the 
texture of the fruit leather. The texture values ranged 
from 2.97 to 3.50 (not plastic - slightly plastic). Figure 
2 shows the results of the calculation of the texture 
scoring test for janten banana fruit leather with carrot 
substitution.

Figure 2. Texture sensory test results
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In this study, the texture of the fruit leather was 
slightly plastic. However, the primary contributors were 
not solely carrots and bananas. This was attributed to the 
fact that the both fruits have low pectin content (Ropiani, 
2006). The pH value of the janten banana fruit puree 
ranges from 5.07 to 5.18 (primary data, 2021). According 
to a study conducted by Angelia (2017), pH levels of 
carrots range between 5.77 to 6.273 (acidic to neutral 
pH). As such, the gel-forming activity of pectin was sub-
optimal. This was supported by Desrosier (1998) who 
stated that to achieve the optimal gel-forming activity by 
pectin, an acidic pH level between 2.4 – 3.2 was required. 
Additional ingredients, such as carrageenan were used as 
a stabilizer and gel-forming agent, and citric acid as an 
acidifying agent, with equal amounts in each treatment, 
respectively at 0.3% and 0.2%.
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calculation of the BNT advanced test conducted on the 
hedonic evaluation of janten banana fruit leather flavor 
with carrot substitution.

Based on Figure 4, the evaluation of the taste 
of janten banana fruit leather with carrot substitution 
shows that the panelists assigned an average score of 
3.81 to treatment P1 (0% carrot). This value was not 
significantly different from P6 (50% carrot) with an 
average score of 3.59 (neutral - like). According to this 
data, the proportions of 0% and 50% carrot were more 
preferred compared to P3, P4, P5, and P2, with average 
scores of 3.33, 3.29, 3.20, and 3.12, respectively. The 
taste of the fruit leather was influenced by the distinct 
flavor of the banana. While this product delivers a sweet 
taste, it effectively retains the distinctive essence of 
the underlying fruit used (Nurlaely, (2002) in Sidi et al. 
(2014)). In this study, it was evident that treatments P1 
(0% carrot) and P6 (50% carrot) were considered the 
best treatments. This is because some panelists preferred 
the sweet taste of the fruit leather, while others liked the 
a balanced level of sweetness and acidity.

Some bananas have a distinctive and thick taste, 
such as the kepok banana (Eriyana et al., 2017). 
According to Prabawati et al. (2008) in T. K. Putri et al. 
(2015), Ambon, Siem, and Raja bananas have a sweet 
taste and strong aroma. Arun & Bahl (2007) reported 
that bananas have yellowish, purplish-white flesh, taste 
sweet, and have a rather soft texture. Based on this 
information, the fruit was observed to have a sweet 
taste due to the sugar content. According to Ikhsan 
et al. (2014) bananas undergo a respiration process 
which results in the conversion of starch into sugar. As 
a result, ripe bananas exhibit a sweeter taste compared 
to their unripe counterparts.

Overall Acceptance

The results of the analysis of variance showed that 
carrot substitution had a significant effect on the overall 
acceptability of fruit leather. The overall acceptance 
value ranged from 3.13 to 3.77 (neutral – likes). Figure 5 

Figure 3. The results of the aroma sensory test
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Aroma

The variance analysis for the aroma parameter 
indicated that carrot substitution does not significantly 
affect the aroma of the fruit leather. The aroma values 
ranged from 2.94 to 3.28 (dislike - neutral). Figure 3 
showed the results of the calculation of the hedonic test 
for the aroma of janten banana fruit leather with carrot 
substitution.

Sensory analysis was conducted using hedonic 
testing, focusing on the aroma parameter of janten 
banana fruit leather with carrot substitution. The results 
showed that the addition of carrot concentrations 
ranging from 0 to 50% did not have a significant impact. 
The aroma from ripe bananas has been effective in 
minimizing the earthy aroma of carrots. The variation 
in the intensity was attributed to transformations or 
degradations, including modifications (hydrogenation 
and substitution), rearrangements, and degradation into 
primary metabolites (Luckner, 1984). As a result, the 
volatile compounds in carrots were replaced by those 
from janten banana. The aroma can also be influenced 
by the formation of flavor compounds through Maillard 
reactions (Mauron, 1981). According to Mauron (1981), 
from a nutritional perspective, the Maillard reaction in food 
serves as a creator of flavor and aroma. In most cases, 
the formation of flavor compounds was highly influenced 
by factors such as temperature, time, reducing sugars, 
and amino acids present in the ingredients. Eriksson 
(1981) stated that the higher the temperature and 
longer the heating time, the more extensive the Maillard 
reaction occurs. Mottram report (1994) cited in Hustiany 
(2016) study outlined the crucial role played by amino 
acids containing sulfur from S-heterocycles as significant 
source of aroma contribution in food materials.

Taste

The results of the analysis of variance showed that 
carrot substitution had a significant effect on the taste 
of fruit leather. The taste value ranged from 3.12 to 
3.81 (neutral – likes). Figure 4 shows the results of the 
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Figure 4. Taste sensory test results
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shows the results of the calculation of the BNT follow-up 
test conducted on the hedonic test for the acceptance 
parameters of janten banana fruit leather with carrot 
substitution.

According to Figure 5, the overall acceptance of 
janten banana fruit leather with a substitution of carrots 
indicated that treatment P6 achieved an average score 
of 3.77. This value does not show significant deviation 
from P1 and P2, which recorded average scores of 
3.58 and 3.42, respectively. These results underscore 
that the 50% carrot mixture generates analogous 
overall acceptance outcomes when contrasted with 
the 0% and 10% carrot compositions. It is noteworthy 
that the 50% carrot composition was favored over 
treatment P5, P3, and P4, with average scores of 
3.27, 3.26, and 3.13.

Best Treatment

The best treatment for janten banana fruit leather 
with carrot substitution was determined through the 
sensory tests conducted on color, taste, texture, aroma, 
and overall acceptance. The recapitulation of the best 
treatment selection data is presented in Table 1.

The best treatment was selected based on 
sensory characteristics such as color, taste, aroma, 
texture, and overall acceptance. This was achieved 

using star notation, which involves assigning letters 
according to the number of stars. The star notation 
was given to the letters that are categorized as the 
best for their respective parameters, as well as those 
not significantly different from the best parameter. 
Since the aroma and texture parameters did not 
show significant differences, the selection of the best 
treatment focused on the remaining three parameters, 
namely overall acceptance, taste, and color. Therefore, 
the best fruit leather was observed to be treatment 
P6, which was janten banana fruit leather with 50% 
carrot substitution.

CONCLUSION

In conclusion, the optimal composition for creating 
janten banana fruit leather with carrot substitution 
involved a balanced blend of 50% janten banana and 
50% carrot. This particular combination resulted in 
a formulation that showed attributes such as color, 
texture, aroma, taste, and overall acceptance ratings of 
3.90, 3.30, 2.98, 3.59, and 3.77, respectively.
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