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1. Introduction

Noodles are a food product that is popular and popular among the public because they have a
delicious taste and have an easy and practical way of serving them [1-2]. Noodles are very popular in
Southeast Asia, especially Indonesia, Japan, Thailand, China and so on Malaysia [2-3]. For some
people, noodles have become an alternative food that can be stored for a long time. Based on data
from the World Instant Noodles Association (WINA) in 2021, Indonesian instant noodle
consumption increased 4.98% to 13.27 billion packs compared to 2020 with instant noodle
consumption of 12.6 billion packs [2-5]. This number places Indonesia's consumption as the second
largest in the world after China in terms of level consumption of 43.99 billion packs [6-7].

The basic ingredient in making noodles is wheat flour which comes from wheat. Based on data
from the Central Statistics Agency (2022), Indonesia's imports of wheat flour reached 31.34 thousand
tonnes or a value of 11.81 million US dollars throughout 2021. Wheat flour has a high glycemic index,
namely 85. A high glycemic index value can increase sugar levels. blood quickly [8]. One effort to
reduce the use of wheat is by developing flour based on local food ingredients. One local food
ingredient that can be used as a substitute for wheat flour is sorghum [9].

Sorghum (Sorghum bicolor L. Moench) as a food ingredient has quite high nutritional content
compared to other cereals. Sorghum can be used as a carbohydrate substitute. Sorghum seeds have a
carbohydrate content of 80.42%, protein 10.11%, fat 3.65%, fiber 2.74%, and ash 2.24% [10].
Sorghum can have a positive effect on health because it contains dietary fiber that the body needs
(dietary fiber) [11]. Based on data from the Central Statistics Agency (2020), total sorghum production
is around 4,000-6,000 tonnes per year and is spread across five provinces, namely West Java, Central
Java, East Java, Yogyakarta Special Region and East Nusa Tenggara. The use of sorghum production
is not yet optimal because the potential existence of sorghum is generally not well known by the
public. Additionally, sorghum's health benefits include its potential to improve gut microbiota and
reduce anthropometric markers in overweight individuals, and its positive impact on cardiovascular
health and glucose metabolism [12].

Color is one of the quality attributes used by consumers in assessing a food product. Based on
research [13] regarding the comparison of the composition of sorghum flour with wheat flour on the
characteristics of instant noodles, the organoleptic properties of the sorghum noodles produced were
less liked by the panelists because the more sorghum flour added, the browner the noodles would be,
so ingredients were needed that could improve the color of sorghum noodle products. One ingredient
that can be used as a source of natural dye is beetroot [14].

Beetroot is a food that has benefits for the body. Beetroot contains main nutrients in the form of
fiber, vitamins, minerals and contains antioxidants. Antioxidants will inhibit chain reactions that can
cause oxidative stress from the formation of free radicals [15]. The red color in beetroot contains
betacyanin pigment which has antiradical effects and high antioxidant activity [16]. Additionally, the
bioactive compounds in beetroot, such as betacyanins and phenolic acids, show significant
antioxidant activity and can protect cells from oxidative stress [17].

Beetroot (Beta vulgaris L.) contains betalain pigments of 1,000mg/100g dry weight or 120
mg/100g wet weight. In beet tubers, there are two groups of betalain pigments, namely red violet
pigments betacyanin and the yellow pigment betaxanthin [18]. Based on previous research, using red
dragon fruit slurry in sorghum noodles can increase antioxidant activity. The ratio of wheat flour and
sorghum flour used is 70: 30. The higher the use of red dragon fruit slurry, the antioxidant activity of
the dried noodles will increase and the resulting color will be darker red [19-21].

In the pre-research that has been carried out, namely making dry noodles with a mixture of 70%
wheat flour and 30% sorghum flour to produce noodles with the best texture with the nature of noodles
that do not break easily. This research uses beet root puree to see how it affects the characteristics of
the dry noodles produced and can increase the functional value of dry noodles.
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2. Method
2.1 Materials and Tools

The tools used in this research were a noodle maker, analytical scales, blender, steamer, pan and food
dehydrator. The tools used in the analysis are oven, electric furnace, soxhlet, aluminum crucible,
porcelain crucible, Kjeldahl flask, analytical balance, desiccator, spatula, gegep (iron tongs),
erlenmeyer, measuring cup and measuring flask [22-24]. The ingredients used in making dry noodles
are wheat flour, sweet sorghum flour of the Bioguma variety produced by Sorghum Bersama, beetroot
obtained from a supermarket in Padang City, water, salt and eggs. The chemicals used for nutrient
analysis are concentrated sulfuric acid, hexane, selenium mix, 50% NaOH, 0.02 N HCI, methanol,
DPPH and H2SO4 [13][25-26].

2.2 Research Design

The research design used in this study was a Completely Randomized Design (CRD) with 5 treatments
and 3 replications. The observation results were analyzed statistically using the Analysis of Varience
(ANOVA) test and if the observation results were significantly different, it was continued with
Duncan's New Multiple Range Test. (DNMRT) at a significance level of 5% [27,28,29].

The treatments used in this research were differences in the addition of beet root puree in making
dry noodles. The treatment is as follows:
A = Addition of 0% beetroot puree
B = Addition of 3% beetroot puree
C = Addition of 6% beetroot puree
D = Addition of 9% beetroot puree
E = Addition of 12% beet root puree
Description: add beetroot puree based on the total flour ingredients.

2.3 Research Implementation

2.3.1 Determination of Formulation

The determination of the formula used in this research was based on the formula that had been carried
out in previous pre-research. The dry noodle formulation can be seen in Table 1.

Table 1. The dry noodle formulation

Material Treatment

ateria X B . 5 B
Wheat flour (g) 175 175 175 175 175
Sorghum flour (g) 75 75 75 75 75
Pureebeetroot (g) 0 7.5 15 22.5 30
Salt (g) 5 5 5 5 5
Egg (g) 30 30 30 30 30
Water (g) 50 50 50 50 50

2.3.2 Making Beetroot Puree

Making puree starts from thinly peeling the beet tubers so as not to remove too much of the beet tuber
flesh. Next, cut into cubes measuring *+ 4 cm to speed up the ripening process during steaming, the
steaming process is carried out for + 20 minute. The steamed beets are then mashed using a blender
for a grinding time of = 1 minute [30-32].
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2.3.3 Making Dry Noodles

Wheat flour is mixed with sorghum flour and beetroot puree according to the specified formulation,
then additional ingredients are added in the form of table salt, eggs and water. The mixture of
ingredients is put into the noodle maker until twisted noodles are formed. The noodles are steamed
for + 10 minutes, then cooled at room temperature for 10 minutes. The steamed noodles are dried in
a food dehydrator at 50 °C for 4 hours to produce dry noodles [13][33-34].

3. Results and Discussion
3.1 Raw Material Analysis

The analysis carried out on the raw material used in this research was beetroot puree. The results of
the analysis can be seen in Table 2.

Table 2. Raw material analysis

Parameter Analysis Puree Beetroot £ SD
Water content (%) 91.60 £ 0.08
Antioxidants (%)* 31.62 = 0.47

Information: SD = Standard Deviation; * = concentration 1000 ppm

Based on Indonesian Food Composition Data (2018), beets contain 87.6% water. The analysis
shows that beetroot puree contains 91.60% water. This is in line with research which found that
beetroot paste contains 93.08% water [35]. The increase in water content may be due to the added
water during processing. The water content in a food item must be controlled because higher water
content increases spoilage and reduces shelf life [36-38]

Analysis shows that beetroot puree has an antioxidant value of 31.62%. The antioxidant content
in beetroot juice is 32.81% [39]. Beetroot puree contains antioxidants due to the presence of
flavonoids, betacyanin, ascorbic acid, and carotenoids [40-41]. The processing will induce changes in
the physical and chemical composition of a food item. Steaming can reduce the nutritional value of
food, depending on the steaming method and food type [16]. The processing can reduce
phytochemicals and antioxidants in vegetables compared to fresh vegetables [38].

3.2 Chemical Analysis of Dried Noodles

3.2.1 Water Content

Water content refers to the amount of water in a material, expressed as a percentage. Water content
can affect the texture, taste, and shelf life of a food product [42]. The average water content in dried

noodles made from wheat flour substituted with sorghum flour and beetroot puree is shown in Table
3 [13][34].

Table 3. Water content analysis of dried noodles

Treatment Water Content (%) + SD
A (Without Beetroot Puree Addition) 7.22+0.51a
B (Beetroot Puree Addition 3%) 8.00£0.33b
C (Beetroot Puree Addition 6%) 8.56 £0.19¢
D (Beetroot Puree Addition 9%) 8.56 £0.19¢
E (Beetroot Puree Addition 12%) 8.89+0.19¢

KK: 3.76%

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Note: PUB = Beetroot Puree. The numbers in the same column followed by the same letters are not significantly
different at the 5% level using Duncan's New Multiple Range Test (DNMRT).

Based on the research, as more beetroot puree is added, the water content of the dried noodles
increases. The water content of the dried noodles was below 13%. The water content for dried noodles
per SNI 8217:2015 is a maximum of 13% during drying, indicating that the water content of the dried
noodles with beetroot puree addition meets the SNI category [43]. The increase in water content is
likely due to the steaming and boiling of the beetroot, consistent with Nurjana et al.'s (2018) findings
[44]. They stated that increased water content might be due to foods containing fiber that can absorb
water during cooking. During the gelatinization process, hydrogen bonds between molecules weaken,
allowing starch to absorb more water and release less water [45-46]. The water content of a material
can affect its absorption [47]. Lower water content makes the material easier to absorb water [48-49].

3.2.2 Ash Content

The ash content of a food material indicates the inorganic mineral content. The variance analysis
showed that dried noodles made from wheat flour with sorghum substitution and beetroot puree
addition have a significant effect at the a = 5% level. The average ash content can be seen in Table 4.

Table 4. Ash content analysis of dried noodles

Treatment Ash Content (%) £ SD
A (Without Beetroot Puree Addition) 1.67+x0.14a
B (Beetroot Puree Addition 3%) 1.92+0.14a
C (Beetroot Puree Addition 6%) 242 +0.14b
D (Beetroot Puree Addition 9%) 2.67*x0.14bc
E (Beetroot Puree Addition 12%) 2.83+0.14c

KK: 6.28%

Note: PUB = Beetroot Puree. The numbers in the same column followed by the same letters are not significantly
different at the 5% level using Duncan's New Multiple Range Test (DNMRT).

The statistical analysis with ANOVA at the 5% level shows a significant difference between the
dried noodle samples. This indicates that adding beetroot puree affects the ash content of the dried
noodles produced. The ash content of the dried noodles was below 3%. The maximum ash content
for dried noodles per SNI 01-2979-1992 is 3%, so the ash content of the dried noodles with beetroot
puree meets the SNI category. The ash content represents the organic residue from burning organic
matter. As more beetroot puree is added, the ash content increases because beets have high mineral
content [49-51].

Beetroot pasta has an ash content of 0.65% [35]. Beetroot contains minerals such as calcium, iron,
magnesium, phosphorus, potassium, sodium, and zinc, with the highest mineral being potassium at
404.9 mg. Therefore, the addition of beetroot puree increases the ash content of the dried noodles [52-
55].

3.2.3 Protein Content

Protein is an essential nutrient for the body and serves as a building block. Protein is a macronutrient
made up of amino acids containing carbon, hydrogen, oxygen, and nitrogen [49,50,56]. The average
protein content in the dried noodles produced is shown in Table 5.
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Table 5. The average protein content in the dried noodles produced

Treatment Protein Content (%) + SD
A (Without Beetroot Puree Addition) 13.20 £ 0.09 a
B (Beetroot Puree Addition 3%) 13.21+0.15a
C (Beetroot Puree Addition 6%) 13.33+0.11a
D (Beetroot Puree Addition 9%) 13.39+0.16ab
E (Beetroot Puree Addition 12%) 13.58 £ 0.04Db

KX: 0.88%

Note: PUB = Beetroot Puree. The numbers in the same column followed by the same letters are not significantly
different at the 5% level using Duncan's New Multiple Range Test (DNMRT).

The research shows that the average protein content of dried noodles ranges from 13.20 to
13.58%. Based on the Indonesian food composition data, beetroot contains 1.6 grams of protein per
100 grams. The higher the concentration of beetroot puree added, the higher the protein content
produced [49-51][57].

The addition of red dragon fruit slurry to the characteristics of dried noodles substituted with
sorghum flour has a protein content of 11-13% [19][58]. According to SNI 8217:2015, dried noodles
must have a minimum protein content of 10% for drying and 8% for frying [13][43]. In this study, the
protein content meets the quality standards for dried noodles [34][59].

The protein quality of a food depends on the essential amino acids and its composition, based on
the needs of the body. The digestibility of protein is also important [60-61]. The protein content of a
food can be influenced by processing, the presence of antinutrients, and reactions with other
compounds [60,62].

3.2.4 Fat Content

Fats and oils are a group of lipids that are organic compounds with hydrophobic characteristics,
meaning they do not dissolve in water but dissolve in organic solvents such as ether, benzene,
chloroform, etc. [49,50,63]. The average fat content of dried noodles is shown in Table 6.

Table 6. The average fat content of dried

Treatment Fat Content (%) £ SD
A (Without Beetroot Puree Addition) 2.08+0.01a
B (Beetroot Puree Addition 3%) 246 +£0.01b
C (Beetroot Puree Addition 6%) 248+ 0.01b
D (Beetroot Puree Addition 9%) 2.63+£0.02c
E (Beetroot Puree Addition 12%) 2.80+0.02d

KK: 0.56%

Note: PUB = Beetroot Puree. The numbers in the same column followed by the same letters are not significantly
different at the 5% level using Duncan's New Multiple Range Test (DNMRT).

The research shows that the addition of beetroot puree has a significant effect at the 5% level on
the fat content of the dried noodles produced. The average fat content ranged from 2.08 to 2.80%. The
highest average fat content was in treatment E (12% beetroot puree addition) at 2.80%. The addition
of beetroot puree in making crackers resulted in a fat content of 1.58%. The addition of beetroot puree
to fish sausage resulted in a very low fat content because the fat content in fruit is also very low, at
0.17% [16][50][64-65].
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3.2.5 Carbohydrate Content
The analysis shows that the carbohydrate content of dried noodles made from wheat flour substituted
with sorghum flour and beetroot puree has a significant effect at the a = 5% level.

Table 7. Carbohydrate content analysis of dried noodles

Treatment Carbohydrate Content (%) £ SD
E (Beetroot Puree Addition 12%) 71.89£0.10a
D (Beetroot Puree Addition 9%) 72.76 £ 0.34b
C (Beetroot Puree Addition 6%) 73.22+0.27b
B (Beetroot Puree Addition 3%) 7442 £ 0.53 ¢
A (Without Beetroot Puree Addition) 75.84 £ 0.67d

KK: 0.5%

Note: PUB = Beetroot Puree. The numbers in the same column followed by the same letters are not significantly
different at the 5% level using Duncan's New Multiple Range Test (DNMRT).

Based on the research, it can be seen that the addition of beetroot puree has a significant effect at
the 5% level on the carbohydrate content of the dried noodles. The average carbohydrate content
ranged from 71.89% to 75.84%. The highest average carbohydrate content was found in treatment A
(without beetroot puree addition) at 75.84%, while the lowest average carbohydrate content was found
in treatment E (12% beetroot puree addition) at 71.89% [25][49-50].

The addition of beetroot puree in making crackers resulted in a carbohydrate content of 89.05%.
The carbohydrate content is calculated by difference and is influenced by other nutrients such as water,
ash, protein, and fat. Fatkurrahman et al. (2012) stated that carbohydrates calculated by difference are
affected by other nutritional components. The lower the other components, the higher the
carbohydrate content, and vice versa. The higher the other nutritional components, the lower the
carbohydrate content [66-68].

3.2.6 Antioxidant Activity

The analysis of variance results showed that the antioxidant activity of dried noodles, based on wheat
flour substitution with sorghum flour, and the addition of beetroot puree, had a significant effect at
the 5% significance level. The average antioxidant activities of the dried noodles produced can be seen
in Table 8.

Table 8. Results of antioxidant activity analysis in dried noodles

Treatment Antioxidant Level (%) £ SD
A (No Addition of PUB) 12.41 + 0.94a
B (Addition of PUB 3%) 16.39 £ 1.17b
C (Addition of PUB 6%) 16.83 £ 3.04b
D (Addition of PUB 9%) 19.44 + 2.11c
E (Addition of PUB 12%) 22.60 + 4.70c

Note: PUB = Beetroot Puree. The numerical data in the same column followed by different small letters indicate
a significant difference based on the 5% Duncan's New Multiple Range Test (DNMRT). The coefficient of
variation (CV) is 12.31%.
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Based on the research results, the highest average antioxidant activity was found in treatment E
(Beetroot Puree 12%) with an antioxidant activity of 22.60%, followed by treatments D, C, and B,
with antioxidant activities of 19.44%, 16.83%, and 16.39%, respectively. The lowest average
antioxidant activity was found in treatment A (without the addition of beetroot puree) at 12.41%
[16][59](70].

These findings align with research conducted by Pertiwi et al. (2017) mentioned that the more
beetroot extract added to dried noodles substituted with red bean flour, the higher the antioxidant
activity produced [71]. Beets contain antioxidant components such as betalains, betaxanthins,
phenols, carotenoids, and flavonoids [59][72]. This is consistent with Zitnanova et al. (2006), who
stated that beets are rich in antioxidant components such as betalains and other phenolic groups. The
betalains in beetroot exhibit better antioxidant capacity compared to anthocyanins, which are
commonly found in red cabbage [53]. This is also in line with Roy et al. (2004), who stated that
betalain compounds exhibit greater stability to temperature and pH compared to anthocyanin
compounds, making them suitable for use in food additives that require heating processes [16][73][74].

3.3 Physical Analysis of Dried Noodles

3.3.2 Color Analysis

The analysis of variance results showed that the addition of beetroot puree had a significant effect at
the 5% significance level on the color of the dried noodles produced. The results of the color analysis
of the dried noodles can be seen in Table 9.

Table 9. Results of color analysis in dried noodles

Treatment L+£SD HUE *= SD Letter
A (No Addition of PUB) 5534+ 1.34 82.04+041a (Yellow-Red)
B (Addition of PUB 3%) 47.66 + 4.48 79.93+0.17b (Yellow-Red)
C (Addition of PUB 6%) 47.06 + 4.44 78.20 £ 0.16 ¢ (Yellow-Red)
D (Addition of PUB 9%) 44.57 £ 2.88 76.57 £ 0.26 ¢ (Yellow-Red)
E (Addition of PUB 12%) 42.17+£1.05 75.10£0.20 ¢ (Yellow-Red)

Note: PUB = Beetroot Puree. The numerical data in the same column followed by different small
letters indicate a significant difference based on the 5% Duncan's New Multiple Range Test
(DNMRT). The coefficient of variation (CV) is 0.51%.

Andarwulan et al. (2011) stated that the L* notation shows the panel that produces white, gray,
ash, or black colors [75]. The a* notation represents a positive value (red) and a negative value (green).
The b* notation represents a positive value (yellow) and a negative value (blue). The results of the
color analysis in Table 9 show that the color of the dried noodles ranges from 75.10 — 82.04. Based on
the observations made, the color of the dried noodles produced can be grouped into yellow-red hues.
The research results indicated that the higher the concentration of beetroot puree added, the more red
the resulting dried noodles became [38][64][76].

The color of the dried noodles comes from beets. The addition of beetroot affects the color of the
product. The more beetroot puree added, the darker the red color of the noodles. The red color in
beets comes from the betacyanin pigment. The betacyanin pigment is a type of betalain, which is red-
violet in color [64][77-79].

3.3.2 Elasticity

The analysis of variance results showed that the addition of beetroot puree had a significant effect at
the 5% significance level on the elasticity of the dried noodles produced. The results of the elasticity
analysis of dried noodles can be seen in Table 10.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Table 10. Average elasticity values of dried noodles

Treatment Elasticity (%) £ SD
A (No Addition of PUB) 2429 +429a
B (Addition of PUB 3%) 36.22+545Db
C (Addition of PUB 6%) 48.08 £5.77 ¢
D (Addition of PUB 9%) 51.92+192c
E (Addition of PUB 12%) 57.27+2.72d

Note: PUB = Beetroot Puree. The numerical data in the same column followed by different small
letters indicate a significant difference based on the 5% Duncan's New Multiple Range Test
(DNMRT). The coefficient of variation (CV) is 9.87%.

The average elasticity analysis ranges from 24.29% to 57.27%. The highest average elasticity was
found in treatment E (12% beetroot puree addition), which was 57.27%, while the lowest average
elasticity was found in treatment A (without beetroot puree addition), which was 24.29%.

Based on the research by Winarti et al. (2017), dried noodles made from wheat flour have an
elasticity of 37.33% [80]. The elastic properties of the dough cause the noodles to not break during the
printing and cooking process [25]. Water is an important component in noodle formation. Water can
act as a flavor enhancer during mixing and also helps reduce the stickiness of the dough while
increasing its elasticity. Thus, the water content in the noodles, along with their elasticity and
chewiness, decreases over time [81].

3.4 Microbiological Test

3.4.1 Total Plate Count

Microbial analysis on dried noodles is conducted to determine the number of microorganisms that can
grow on the dried noodles produced. The total plate count analysis of the dried sorghum flour noodles
substituted with beetroot puree can be seen in Table 11.

Table 11. Total plate count analysis of dried noodles

Treatment Average (CFU/g)
A (Without Beetroot Puree Addition) 1.43 x 105
B (Beetroot Puree Addition 3%) 1.32 x 10"5
C (Beetroot Puree Addition 6%) 1.12x 10"5
D (Beetroot Puree Addition 9%) 1.09 x 105
E (Beetroot Puree Addition 12%) 0.79 x 105

Note: PUB = Beetroot Puree

Based on the data obtained, the lowest microbial growth was found in treatment E, which was 0.79 x
105 CFU/g. The addition of beetroot puree during the preparation of dried sorghum flour noodles
affects the microbial count in the dried noodles.

If the water content is high, it will facilitate the growth of bacteria, molds, and yeast, allowing
them to thrive, which can lead to changes in the food [81-82]. The addition of beetroot puree during
the preparation of the product impacts the microbial count because the beetroot is antibacterial, which
can inhibit microbial growth [78][83]. Compounds that can inhibit bacterial growth in beets include
phenols, flavonoids, betalains, and betacyanins.
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According to the research results on dried sorghum flour noodles with the addition of beetroot
puree, the noodles met the SNI (Indonesian National Standard). Based on SNI 8217:2015, the
maximum total plate count for dried noodles is 1x1076 CFU/g [43]. The total plate count in the dried
noodles produced ranged from 0.6x10"5 to 1.35x10"5 CFU/g. Therefore, it can be concluded that
dried sorghum flour noodles with beetroot puree addition are suitable for consumption [53][84].

3.5 Organoleptic Test
3.5.1 Color
Color is the main factor that consumers look at when choosing a food item. The average result of the
organoleptic analysis of the color of dried sorghum flour noodles with beetroot puree can be seen in
Table 12.

Table 12. Organoleptic analysis of color in dried noodles

Treatment Average + SD
A (Without Beetroot Puree Addition) 3.55+0.83a
B (Beetroot Puree Addition 3%) 3.65+0.67a
C (Beetroot Puree Addition 6%) 385+037ab
D (Beetroot Puree Addition 9%) 4.15+049Db
E (Beetroot Puree Addition 12%) 4.65+0.59c

KK: 15.32%

Note: Score 1 = strongly dislike, 2 = dislike, 3 = neutral, 4 = like, 5 = strongly like. Numbers followed
by the same letter are not significantly different according to the 5% DINMRT test.

The results of the organoleptic analysis of color showed that the average panelist acceptance of
dried noodles with beetroot puree was 3.55-4.65. The highest rating for color was found in treatment
E with a score of 4.65, categorized as "liked," for the red-colored noodles produced. The lowest score
was in treatment A with a score of 3.55, categorized as "neutral." Based on the color analysis, the
dried noodles in treatment E were red, with a hue value of 52.19.

Color is a critical parameter for food, and it is the first thing consumers see [13]. The color of
beetroot comes from betalain pigments, which have a vibrant red hue. The betalain pigment includes
betacyanin and betaxanthin [85]. The betalain pigment is water-soluble and can improve the
appearance of food. Beetroot can also provide red color and nutrients, making the food more visually
appealing and healthier [64].

3.5.2 Aroma

Aroma is the sensation caused by chemical stimulation. Volatile compounds produce aroma as food
enters the mouth [86] (Wagqiah et al., 2019). The average results of the organoleptic analysis of the
aroma of dried sorghum flour noodles with beetroot puree can be seen in Table 13.

Table 13. Organoleptic analysis of aroma in dried noodles

Treatment Average + SD
A (Without Beetroot Puree Addition) 3.55+0.76 a
B (Beetroot Puree Addition 3%) 3.60 £ 0.68 a
C (Beetroot Puree Addition 6%) 3.70£ 047 a
D (Beetroot Puree Addition 9%) 405+049ab
E (Beetroot Puree Addition 12%) 415+£0.75b

KK:17.01%
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Note: Score 1 = strongly dislike, 2 = dislike, 3 = neutral, 4 = like, 5 = strongly like. Numbers followed by the
same letter are not significantly different according to the 5% DNMRT test.

The average aroma scores ranged from 3.55 to 4.15. The highest average aroma score was in
treatment E (12% beetroot puree addition), at 4.15, classified as "like," while the lowest average aroma
score was in treatment A (without beetroot puree addition), at 3.55, classified as "neutral."

Beetroot contains geosmin, produced by gram-positive bacteria Streptomyces. These bacteria
create the characteristic "earthy" aroma in beetroot, giving it its distinct flavor (earth taste). According
to Asgar and Musaddad (2006), several processes can reduce the earthy aroma in beetroot, such as
boiling, blanching, and seasoning [87]. During noodle production, geosmin and other earthy aromas
are reduced through enzymatic processes, including the oxidation of catalase and peroxidase enzymes,
which results in the earthy aroma [41][64][88-89].

3.5.3 Texture

Texture is one of the quality criteria that contribute to the characteristic of noodles. Texture relates to
the sensation of chewing the noodles. Parameters such as chewy, firm, soft, sticky, or smooth can be
perceived in noodles [90]. The average results of the organoleptic analysis of the texture of dried
sorghum flour noodles with beetroot puree can be seen in Table 14.

Table 14. Organoleptic analysis of texture in dried noodles

Treatment Average £ SD
B (Beetroot Puree Addition 3%) 355x0.70 a
A (Without Beetroot Puree Addition) 380+ 0.61ab
C (Beetroot Puree Addition 6%) 395+x0.51bc
D (Beetroot Puree Addition 9%) 430+ 049c
E (Beetroot Puree Addition 12%) 4.30x047c

KXK: 14.33%

Note: Score 1 = strongly dislike, 2 = dislike, 3 = neutral, 4 = like, 5 = strongly like. Numbers followed
by the same letter are not significantly different according to the 5% DINMRT test.

The average texture scores ranged from 3.55 to 4.30. The highest average texture score was in
treatment E (12% beetroot puree addition) at 4.30, classified as "like," while the lowest average texture
score was in treatment B (3% beetroot puree addition) at 3.55, classified as "neutral." This indicates
that all treatments are still within acceptable standards by the panelists in terms of texture. The texture
of the food is mostly determined by the water content in the product. The higher the water content,
the softer the resulting product will be [32].

The steaming process increases the chewiness of the noodles produced. This condition shows that
longer steaming results in higher gelatinization and increases the chewiness of the noodles produced
[91-92]. The gelatinization process causes the amylose and amylopectin bonds to strengthen, which
affects the texture of the noodles produced [45].

3.5.4 Taste

Taste is an essential sensory component because consumers tend to like food with a pleasant taste.
The average results of the organoleptic analysis of the taste of dried sorghum flour noodles with
beetroot puree can be seen in Table 15.

Effect of Adding Beet Puree (Beta vulgaris L) on the Characteristics of Dry Noodles Made from
Wheat Flour with Substitution of Sorghum (Sorghum bicolor (L) Moench) Flour
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Table 15. Organoleptic analysis of taste in dried noodles

Treatment Average + SD
A (Without Beetroot Puree Addition) 3.30 £ 0.66 a
B (Beetroot Puree Addition 3%) 335x0.67a
D (Beetroot Puree Addition 9%) 360+0.63ab
C (Beetroot Puree Addition 6%) 370+ 0.73ab
E (Beetroot Puree Addition 12%) 390£0.85b

KK: 19.82%

Note: Score 1 = strongly dislike, 2 = dislike, 3 = neutral, 4 = like, 5 = strongly like. Numbers followed
by the same letter are not significantly different according to the 5% DNMRT test.

The average taste scores ranged from 3.30 to 3.90. The highest average taste score was in
treatment E (12% beetroot puree addition) at 3.90, while the lowest average taste score was in
treatment A (3% beetroot puree addition) at 3.30. This indicates that all treatments were within the
acceptable standards according to the panelists in terms of taste. According to Ambarwati et al. (2020),
beetroot is commonly used as a sweetener in products [41]. This is because beetroot contains a

significant amount of sucrose, approximately 6%. Sucrose serves to impart a distinctive sweet taste to
products [64][81][88].

3.5.5 Recapitulation of Organoleptic Values

—o— A (Without Beetroot
Color Puree Addition)

—o— B (Beetroot Puree
Addition 3%)

C (Beetroot Puree
Addition 6%)

—o— D (Beetroot Puree

Taste Aroma Addition 9%)

E (Beetroot Puree
Addition 12%)

Texture

Figure 1. Organoleptic Recapitulation

Based on Figure 1, the highest panelist acceptance of dried noodles in terms of color, aroma, taste,
and texture was found in treatment E, which involved the addition of 12% beetroot puree, with scores
for color 4.65 (like), aroma 4.15 (like), taste 3.9 (like), and texture 4.3 (like).

4. Conclusion

Based on the results of the research conducted, it can be concluded that the addition of beetroot puree
to the basic wheat flour noodle recipe substituted with sorghum flour significantly affects the water
content, ash content, protein content, fat content, carbohydrate content, antioxidant activity,
elasticity, color organoleptic, aroma, texture, and taste. The best formula for making dried noodles
from wheat flour substituted with sorghum flour includes the addition of 12% beetroot puree
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(treatment E), with organoleptic scores of 4.65 (like) for color, 4.15 (like) for aroma, 3.9 (like) for taste,
and 4.3 (like) for texture. The physicochemical results are water content (8.89%), ash content (2.83%),
protein content (13.58%), fat content (2.80%), carbohydrate content (71.89%), elasticity (57.27%), and
ALT (0.79 x 105 CFU/g). Based on the conducted research, it is recommended that future
researchers carry out further studies by increasing the amount of beetroot to enhance the antioxidant
properties.
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