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Abstract. Consumers' tendency to prefer practical and ready-to-eat snack products such as
tortillas provides new ideas for food diversification that can be accepted by the community.
Pumpkin has been developed as an alternative food ingredient that has been processed into flour.
It has been used as an alternative for making some products. The high nutritional content of
pumpkin, vitamin A and vitamin C is very suitable for raw material in making tortillas expected
to produce tortillas with a high level of proteins and vitamins. Not only pumpkin flour, but there
is also a potential ingredient for making tortillas, the jackfruit seeds. Jackfruit seeds are waste
from jackfruit. This waste becomes a problem of environmental pollution if not addressed
immediately. Jackfruit seeds still have a high nutritional content. This study aims to determine
the best formulation combination between pumpkin and jack fruit seeds for making tortillas and
determine the effect of the combination of pumpkin and jackfruit seed on tortillas' chemical and
organoleptic properties. The research data were analyzed using an experimental design, CRD
(completely randomized design) with one factor, the pumpkin and jackfruit seeds combination,
treatment A (pumpkin 20%: jackfruit sceds 80%), B (pumpkin 35%: jackfruit sceds 65 %), C
(pumpkin 50%: jackfruit seeds 50%), D (pumpkin 65%: jack fiuit seeds 35%), E (pumpkin 80%:
Jjackfruit seeds 20%) which is repeated three times to get 15 units trial. The analysis results were
continued with the Honestly Significant Difference test (HSD) at the 5% level. The parameters
were moisture content, ash content, fiber content, and organo leptic tests (color, aroma, texture,
and taste). The results showed that the combination of pumpkin and jackfruit seeds significantly
atfected the content of moisture, ash, and fiber, and the score of color, taste, and texture but did
not affect the tortilla aroma score. The result showed that the decrease of the pumpkin using, the
decreased of the moisture, ash, and crude fiber content. The best treatment based on chemical
and organoleptic properties is treatment C (50:50). In the future, issues related to the
environment will become a concern for humanity in line with industrialization, which causes
harmful excess in increased waste. For this reason, the development of agro-industry in the
future is a sustainable agro-industry, such as the use of jackfruit seed waste into tortillas.

1. Introduction

The pumpkin is a local food that has abundant bioavailability. It is rich in nutrients such as fiber,
especially pectin, bioactive compounds, beta carotene, vitamins (B6, K, C, A), and minerals (K, P, Ca,
Fe, and Na) [1]. The provitamin A and Vitamin C content on pumpkin are 180 mg 52 mg (respectively),
which are expected to help children's vitamin needs [2]. The pumpkin is found to be the richest source
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of dietary fiber. This result is in line with previous research [3]. The nutritional content is quite complete
and beneficial for body health; the community's price is affordable.

Pumpkin is widely available in Lombok, but its utilization has not been done optimally to develop
processed products. However, the use of pumpkin as food is still limited. In the food sector, pumpkin is
processed into flour as a substitute for processing products. [4]The pumpkin can be used as a raw
material for making modified flour to reduce wheat flour consumption. Several researchers have
published several pumpkin preparations such as cakes, biscuits, bread, chips, and tortillas.

The addition of composite flour can overcome tortilla processing technology opportunities. The
addition of pumpkin will be a great option to increase the nutritional profile, especially the fiber, and
improve the tortilla's physical attributes and texture. The addition of fiber-rich flour-like pumpkin can
improve the rolling and binding ability of tortilla chips. Therefore, it is hoped that these snacks will
become healthy food for all people, including parents, teenagers, and children [5].

Apart from pumpkin flour, a potential ingredient used in making tortillas is jackfruit seeds. Jackfruit
seeds are an organic waste underutilized and less acknowledged by people even though jackfruit seeds
have a relatively high nutritional content. They have considerable nutritionalbenefits and constitute
about 10% to 15% of the fruit weight [6].

Jackfruit seeds arerich in carbohydrates, protein, and a source of minerals. Jackfruit seeds contain
carbohydrates, potassium/potassium, phosphorus, and fat. The energy content (165 kcal) and
carbohydrate (36.7 kcal) of jackfruit seeds are higher than young jackfruit and ripe jackfruit. It is
apparent from the information summarized that jackfruit is the richest source of protein (1.72 g) when
compared to other fruits, followed by banana (1.09 g), mango (0.82 g), fig (0.75 g), and pineapple (0.54
2) [7]. Jackfruit seeds possess anti-microbial activity, which prevents foodbome diseases [8].

Jackfruit seeds have not been used optimally. They are an option for people in South Asia as one of
the anti-hunger snacks. The high carbohydrate content makes jackfruit seeds potential in making
flour. According to [9], jackfruit seeds can also be used as business opportunities such as crackers, dodol,
and tortillas.

Tortillas are a typical food from Mexico made from com[10]. Currently, tortillas are discovered in
many supermarkets in Indonesia. Tortillas come in many shapes, including triangular and rectangular
shapes with different thicknesses [11].Apart from corn, tortillas can be processed using two
combinations of flour, namely pumpkin flourand jackfruit seed flour. Both ingredients are the result of
local food products, which have opportunities as home industry businesses. The use of these two raw
materials can also improve product quality to be accepted by consumers.

Now, consumers tend to prefer practical and ready-to-eat snack products such as tortillas. The
products provide a new idea that the community can be accepted local food diversification into tortillas.
Tortilla processing is a relatively simple process, so that it has an opportunity as a home industry
business. In a different aspect, future industrial developments will be related to environmental problems,
especially improvements. Therefore, the utilization of jackfruit seed waste can be an alternative for
developing a sustainable agro-industry. Sustainable agro-industry development is agro-industry that
considers the management and conservation aspects of natural resources, using technology that does not
cause degradation or damage. The results obtained are profitable and can be accepted by the
community.This study aims to determine the best formulation combination between pumpkin and
jackfruit seeds for making tortillas and determine the effect of the combination of pumpkin and jackfruit
seed on the chemical and organoleptic properties of tortillas'

2. Materials and Methods
The materials used in this study were pumpkin, which was obtained from farmers in East Sakra, East
Lombok, and jackfruit seeds obtained from Narmada, West Lombok. Indonesia. The tapioca flour (rose
brand), refined sugar (rose brand), and salt (Cap Kapal) were bought at the supermarket. The instruments
used in this research were the oven and steamer pan.

This research began with the pumpkin puree and jackfruit seed flour processing then continued with
tortilla products. The pumpkin puree was made by cleaning the pumpkin, then cutting the skin and

[
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washing it thoroughly. After that, the pumpkin is sliced thinly with a thickness of 1-2 ¢m and put in a
steamer pan to be steamed for 10 minutes [12]. Thenthe pumpkin is mashed until smooth using a
blender.Making jackfruit seeds was done by peeling jackfruit seeds, then thinly slicing them with a 2-3
mm thick slicer. Furthermore, the jackfruit seeds dried in an oven at 55 © C for 20 hours to dry. After
that, the chips are crushed using a flour machine, and a blender is then sieved into 80 mesh sieve.The
making of tortillas was done by mixing the ingredients, namely treatment A (pumpkin puree 80%:
jackfruit seed flour 20%), B (pumpkin puree 65%: jackfruit seed flour 35%), C (pumpkin puree 50%:
jackfruit seed flour 50%) %), D (pumpkin puree 35%: jackfruit seed flour 65%), and E (pumpkin puree
20%: jackfruit seed flour 80%). The sample weight of the mixed formulation was 300 gr. After that,
mixing it with other ingredients (15% tapioca flour, 2% salt, 2% refined sugar, and 100 ml water), then
steamed for 15 minutes, then cut thin and dried for 24 hours.

The parameters in this study include chemical and organoleptic properties. Chemical properties,
namely moisture content by the oven method, ash content by ashing, crude fiber content using the
gravimetric method [13]. The organoleptic analysis includes color, texture, and taste with the scoring
test, while the hedonic test[14].

Results in figures are presented as mean =+ standard deviation of analyses done in triplicate.
Chemical and organoleptic data obtained were tabulated andanalyzed using variance analysis
(ANOVA). Differencesamong samples would be tested using Honestly SignificantDifferent (HSD) with
the significance level set at a =0.05.

3. Results and Discussion

3.1. Chemical Properties

In this study, the chemical properties analyzed include the moisture, ash, and crude fiber content of the
tortilla produced by a combination of pumpkin and jackfruit seeds. The results of the study could be
seen in Tablel.

Tablel. Chemical properties of tortilla with various pumpkin and jackfruit seedscombination.

Parameters Treatment

A B C D E
Moisture 6.64 +0.035¢ 5.143 £0.033¢ 4.523 £0.022¢  3.990 £ 0.055* 3.463 +0.123*
Ash 6.270 £ 0.006° 5.403 +£0.029¢ 4.790 £0.025°  4.633£0.022%  4.443 £0.029*
Crude Fiber 11.263 + 0.042¢ 10.663 £0.060° 9353 £0.229*  7.897+0.109*  7.490+0.010*

Values are mean + standard deviation of triplicates. According to the Honestly Significance Difference test,
different letters in the same row mean that the values are not significantly different (p<0.05) at a = 0.05.

The terms of moisture content have been used to designate the amount of water present in foodstuffs-
the ingredients' moisture content to the extent of 70% of their weight or greater. The abundance and
chemical reactivity cause moisture and moisture determination to be of great concern to the food
industries. Water can adversely affect food quality, value, and freshness [15].

The variance analysis at the 5% significance level showe@at the combination of pumpkin and
jackfruit seeds treatment significantly affected tortilla moisture content. The tortilla of moisture content
determination using the thermogravimetric method was shown in Table1.Table 1 showed that the tortilla
moisture content ranged from 3.463% to 6.640%. The highest moisture content occurred in treatment A
while the lowest moisture content occurred in treatment E. This result is almost the same as
reported[5] that tortillas ash content with 20% pumpkin flour is 4.98%.

The data showed that the moisture content tortilla decreased with the pumpkin used. That is due to
the moisture content of the raw materials used, where the moisture content of pumpkin is higher than
the moisture content of jackfruit seeds. According to [16], the moisture content of fresh pumpkin and
fresh jackfruit sceds is 86.6 % and 57.7 %. Besides, the characteristics of the two ingredients used are
different, where the puree is for pumpkin and flour for jackfruit seeds. Jackfruit seeds flour is reported
to contain a moisture content of 13.19% [17]compared to pumpkin puree, which is still fresh and wet.
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That will affect the moisture content of the product (tortilla) produced.Another phenomenon is that
pumpkin contains gluten, which functions as a water binder and forms dough elasticity[18].

Reduction in moisture content is due to the method of preparation. Hence due to the low moisture
content of the end product [19]. Quantification of moisture content is dffctly affected by the drying rate
of a food sample. The moisture content reduction occurs during the drying process. The water in the
material will @hporate due to the drying process using temperatures above 50°C so that the material
becomes dry. Moisture content has a significant role in the quality of a product. These requirements
must be met because the presence of water levels that exceed the standard will cause the product to be
ov@Erown with microbes or other microorganisms to affect its stability[20].

Ash content is a mixture of mineral or inorganic components found in a food ingredient. The ash
content can show the total minerals in a food ingredient. Organic materials in the combustion process
will bumn, but the inorganic components will not because that is[gjhat is referred to as ash content. The
incinerating temperature is adjusted according to the material to avoid the various parts undergoing
decomposition or even evaporate at high temperatures [21]. The variance analysis at the 5% significance
level showed that the combination of pumpkin and jackfruit seeds treatment significantly affected tortilla
ash content.

Based on the result,tortilla ash content ranged from 4.443% to 6.270%.The sample's ash content was
higher than the value reported for a tortilla with the addition of squid ink (3.57%) by [22]. The highest
ash content occurred in treatment A (80% puree pumpkin: 20% jackfruit seeds flour), while the lowest
ash content occurred in treatment E (20% puree pumpkin: 80% jackfruit seeds flour). The addition of
20% of pumpkin flour will result in 5.7% tortilla ash content [5]. The data showed that the decrease of
the pumpkin using, the decreased tortilla ash content. That is due to the ash content of raw materials
used, where the ash content of fresh pumpkin and fresh jackfruit seeds is 1.3 % and 1.2 %[ 16].

The increase in ash content is thought to occur because the evaporated material's moisture content is
more so that the minerals left in the material increase. The ash content shows the residual material that
remains after the material is destroyed and describes the number of minerals that are not burned into
non-volatilefibstances. The higher the ash content, the higher the minerals contained in these food
ingredients. Ash is a chemical component found in food;ash in food ingredients can indicate that the
food ingredients have minerals[15], [23].

Based on the study results, the higher the pumpkin use, the higher the crude fiber content of the
tortillas. The highest fiber content occurred in treatment A while the lowest fiber content in treatment
E. Tortilla crude fiber content ranged from 7.49% to 11.263%.The sample's crude fiber content was
higher than 1.9 — 3.1% reported for a tortilla with broccoli fluor[24]. Higher than 3.57 reported tortilla
with the addition of squid ink by [22].

The data showed that the tortilla fiber content decreased with the decrease of the pumpkin using.
That is due to the use of the raw materials used, where the fiber content of pumpkin is higher than the
fiber content of jackfruit seeds. According to [16], the fiber content of fresh pumpkin and fresh jackfruit
seeds is 2.7 % and 1.8 %.The pumpkin is found to be the richest source of dietary fiber. This result is in
line with previous research [3]. Likewise, [25 |says that the tortillarolling and breaking can be minimized
by adding high fiber to the tortilla. Therefore, the addition of fiber-rich flour-like pumpkin can improve
the rolling and binding ability of tortilla chips.Different products also show that the Pumpkin dietary
fiber and bioactive ingredients and dietary fiber much determine pumpkin bakery products' preventive
properties.

3.2. Organoleptic Properties

The organoleptic test (preference test) is the often used test to measure food products' preference scores.
The organoleptic scale can be applied to a numerical scale to make it easier for analysis using statistics.
In this study, the preference level analyzed includes the color, texture, taste, and aroma of the tortilla
produced, made by a combination of pumpkin and jackfruit seeds. The variance analysis at the 5%
significance level showed that the combination of pumpkin and jackfruit seeds treatment had a
significant effect on color, texture, taste, and aroma score of tortilla could be seen in Table 2.
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Table 2. Organoleptic properties of tortilla with various pumpkin and jackfruit seedscombination.

Parameters Treatment

A B C D E
Color 1.95 £ 0.050° 1.20£0.156*  3.00+0.126"  3.40£0.210% 415 +0.264¢
Texture 335+ 0167 3.20 +£0.200° 3.85£0.182"  4.00£0.192>  3.45£0.198*
Taste 330+ 0.128° 3.50 402245 330+0.272%  2.55+0.114* 315+ 0302%
Flavor 290+ 0.161 2,90 +0.176 2.80 +0.186 3.10 +0.204 2.95+0.211

Values are mean + standard deviation of triplicates. According to the Honestly Significance Difference test,
different letters in the same row mean that the values are not significantly different (p<0.05) at a = 0.05.

The panelist score on the tortilla color was obtained the highest score in treatment E (20% pumpkin
formulation with 80% jackfruit seeds) of 4.15 with the like criteria. The lowest score was obtained in
treatment B (pumpkin formulation 65% with 35% jackfruit seeds) 1.20 with the criteria rather dislike.
The use of a mixture of pumpkin and jackfruit seeds causes differences in the resulting tortillas' color,
where the color degradation occurs from dark brown to light brown. When the use of pumpkin is
increasing, it will be dark brown. On the contrary, when the use of jackfruit seeds is higher, it will be
light brown.

Pumpkin is also rich in betacarotene, a pigment that is yellow, orange, and orange-red. The more
pumpkin for making tortillas, the beta-carotene content will increase so that the more pumpkin is causing
the color to be darker. Jackfruit seeds have a white base color, so when more jackfruit seeds are added,
the tortilla will be light brown. In other words, the product produced is influenced by the primary color
of the raw material.

Color significantly affects food quality. The color can be appreciated as an indicator to assess the
severity and predict the degradation of materials' nutritional quality due to process treatment [26].
Whether or not the presence of an even color indicates the mixing method or processing method. A color
change of food can be estimated indirectly by assessing the chemical analysis simpler and faster [27].

The texture is influenced by the moisture content contained in foodstuffs[28]. The low moisture
content will increase the product's crunchy because the more water comes out of the material, the space
is in the network[29]. Increasing the water content in a product can reduce its hardness value. That is
because the water present in the material causes plasticization and softening of the starch protein matrix.
It is, thereby, changing the strength of the product [28].

Apart from water content, the texture is also influenced by amylose levels. The higher amylose
content in jackfruit seeds will allow the product to be more rigid. Amylose will affect the retrogradation
process, especially when the tortilla is cooking. Retrogradation is the process of forming bonds between
the amylose that has been dispersed into water. The more amylose dispersed, the higher the starch
retrogradation process, thus becoming harder [11]. The level of panelist score on the texture of the
tortilla was obtained the highest score in treatment D (35% pumpkin formulation with 65% jackfruit
seeds) of 4.00 with criteria like (crunchy), the lowest score was obtained in treatment B (pumpkin
formulation 65% with 35% jackfruit seeds) of 3.20 with slightly crunchy criteria.

The variance analysis at the 5% significance level showed that the combination of pumpkin and
jackfruit seeds treatment significantly affected the tortilla taste score in Table 1. The panelist score on
the tortilla taste was obtained the highest score in treatment A dan B (80:20 and 65;35) of 3.4 with like
criteria, and the lowest score was obtained in treatment D (35:65) of 2.40 with dislike criteria. The more
pumpkin used, the more unique the taste will be. Yellow pumpkin has a sweet taste.

The taste of tortillas was due to treatment A and B, which contained more pumpkin in which the
pumpkin still had sugar compounds. Preference involves more of the five senses of the tongue. The taste
of food can be recognized by the taste buds located on the papillae. Taste sensing can sense four types
of taste: salty, sour, sweet, and bitter.

The flavor is used as an indicator of product damage. The smell of food is an interaction caused by
food that is distinguished by the sense of smell. In this case, acceptance is determined by the aroma.
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Although the food's appearance is preferred, it will reduce its acceptability if there is a distortion of the
flavor by the product.

The flavor is tested based on the panelist's preference level (hedonic test). The research results found
that the panelists' preferred level ranged from 2.80 to 3.10 with somewhat similar criteria. The results
showed that the combination of pumpkin and jackfruit seeds were not significantly different from the
tortilla flavor.Both of the two raw materials influence a unique flavor, where the panelists prefer
treatment D (35:65). In general, the food products' flavor is formed by the constituent ingredients.
During the manufacturing process, mostly high frying, boiling, and dry temperatures can reduce flavor.
One of the main disadvantages of dehydration is the loss of volatile flavors [26].

4. Conclusion

The combination of pumpkin and jackfruit seeds significantly affected the content of moisture, ash, and
fiber, and the score of color, taste, and texture but did not affect the tortilla aroma score. The result
showed that the decrease of the pumpkin using, the decreased of the moisture, ash, and crude fiber
content. The best treatment based on chemical and organoleptic properties is treatment C (50:50).
Furthermore,utilization of jackfruit seed waste into tortillas can be used as an alternative to reduce
environmental pollution problems.
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