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ABSTRACT

Purple sweet potato flour, rich in fiber, and soybean flour, a protein source, can be utilized to create wet noodles
as a high-fiber alternative food to help address adolescent obesity. This study aimed to examine the effects of
substituting purple sweet potato and soybean flours on the organoleptic properties and macronutrient
composition (ash, moisture, carbohydrates, fat, protein) as well as dietary fiber content of wet noodles. Conducted
as an experimental study with a completely randomized design (CRD) and two repetitions, the research involved
three treatment formulations with varying proportions of wheat flour, purple sweet potato flour, and soybean
flour: F1 (30%:55%:15%), F2 (25%:65%:10%), and F3 (20%:75%:5%). The organoleptic quality evaluation
covered both hedonic (preference test) and hedonic quality attributes, including aspects such as color, aroma,
taste, texture, aftertaste, and mouthfeel. Organoleptic analysis was performed using the Kruskal-Wallis test, while
macronutrient content was assessed using One Way ANOVA and the Duncan test. Results showed no significant
impact of the flour substitutions on organoleptic qualities (p>0.05). However, macronutrient and dietary fiber
content were significantly affected (p<0.05). The macronutrient profiles of the noodles for F1, F2, and F3 were:
moisture (35.01%, 36.57%, 38.76%), ash (1.97%, 1.97%, 2.55%), fat (3.61%, 3.60%, 3.18%), protein (12.72%,
11.19%, 10.26%), carbohydrates (46.69%, 46.78%, 45.26%), and dietary fiber (5.57%, 5.90%, 6.34%). F3's
nutritional composition met the recommended dietary allowance (RDA) for staple foods for adolescents aged 16—
18. The high dietary fiber content in these noodles supports their potential as a high-fiber alternative staple food
for obese adolescents.
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INTRODUCTION of adolescent girls and 3.8% of boys are
categorized as obese (4). One cause of
obesity among adolescents is the increased
consumption of junk food (5). Among the
popular junk foods, instant noodles are
widely consumed by adolescents, and
excessive intake of these noodles can
increase the risk of obesity due to their high
sodium, saturated fats, and food additives
(6). Instant noodles are high in calories but
low in protein, minerals, and fiber, which
contributes to obesity in this age group (7).
Adolescents who eat instant noodles more
than twice a week face an increased risk of
obesity (8). The Basic Health Research
Survey (2018) reveals that instant noodle

Adolescence is a crucial period of
growth and development that shapes
subsequent developmental stages. Obesity
during adolescence is a serious issue
because it often continues into adulthood.
Adolescents are considered a high-risk
group for obesity (1). Obesity can be a
significant problem among adolescents,
contributing to degenerative conditions
such as cardiovascular diseases, diabetes
mellitus, and cancer (2,3).

The Basic Health Research Survey
(2018) defines obesity among adolescents
using BMI-for-age, with a Z-score greater
than +2.0 SD. Based on this criterion, 4.3%
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consumption iS common  among
adolescents aged 15-19: 11.2% consume
them daily, 67.6% eat them 1-6 times per
week, and 21.2% consume them up to three
times a month (4). The Basic Health
Research Survey (2018) also found that the
fiber intake of adolescents aged 15-18 years
was low at 10.5 g, while the Recommended
Dietary Allowance (RDA) is about 34 g for
ages 13-15 years and around 37 g for ages
16-18 years (4). Dietary fiber plays arole in
weight loss by slowing digestion,
increasing satiety through water retention in
the digestive tract, and forming a thick
solution (9). Additionally, fiber coats the
intestinal mucosa, increasing food viscosity
and slowing gastric emptying, which
reduces food intake and may lead to weight
loss (10).

One approach to addressing
adolescent obesity is through innovative
food products, such as high-fiber wet
noodles made from purple sweet potato
flour and soybean flour. Purple sweet
potato, or Ipomoea batatas L. poir, is
commonly found in Indonesia. It has a
vibrant purple color and contains about 3 ¢
of dietary fiber per 100 g of fresh weight
(11). The Indonesian Food Composition
Table (TKPI) states that purple sweet
potato flour contains 0.6 g of fat, 12.9 g of
fiber, 84.4 g of carbohydrates, 2.8 g of
protein per 100 g (12). Its fiber content is
notably high, ranging from 2.3 to 3.9 g per
100 g (13).

However, purple sweet potato is
comparatively low in protein, so it should
be paired with other protein-rich sources,
such as soybean flour, which is high in
protein among legumes. Soybean flour
provides 35.9 g of protein, 20.6 g of fat,
29.9 g of carbohydrates, and 5.8 g of fiber
per 100 g (12). Study by Yolanda et al.
(2018), using 40% purple sweet potato flour
in noodle products yielded a high dietary
fiber content of 14.37% (14). Similarly,
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Monica et al. (2018) found that adding
82.19 g of purple sweet potato flour to dried
noodle development resulted in a dietary
fiber content of 14.56% on a dry basis or
12.58% on a wet basis (11). According to
research by Rahmawati et al. (2020), using
20% soybean flour in cookies resulted in a
high protein content of 10.4% by weight
(15). Therefore, This study seeks to
evaluate the effects of replacing wheat flour
with purple sweet potato flour and soybean
flour on the organoleptic properties and
macronutrient composition of wet noodles,
aiming to develop a high-fiber food
alternative for obese adolescents.

MATERIAL AND METHODS
a. Design, Location and Time

This experimental study employs a
Completely Randomized Design (CRD)
with two replications and includes three
treatment groups. F1 contain 30% wheat
flour, 55% of purple sweet potato flour and
15% of soybean flour. F2 contain 25%
wheat flour, 65% of purple sweet potato
flour and 10% of soybean flour. F2 contain
20% wheat flour, 75% of purple sweet
potato flour and 5% of soybean flour.

The formulation of wet noodles and
organoleptic testing were conducted in the
Nutrition Laboratory at Kusuma Husada
University, Surakarta. The macronutrient
content analysis was performed at the Food
and Nutrition Study Center Laboratory at
UGM, Yogyakarta. The organoleptic test
consisted of hedonic and hedonic quality
evaluations conducted by 30 semi-trained
panelists. The study was conducted from
August 2022 to July 2023. This research
was carried out following the approval of
the ethical review by the Dr. Moewardi
Surakarta Hospital Research and Health
Ethics Commission, under No. 947 /V/
HREC / 2023.
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b. Materials and Tools

Wet noodle ingredients included
purple sweet potato flour from Mama
Kamu (Surabaya), soybean flour produced
by Agribusiness (Bandung), mocaf flour
from Club Sehat (Mojosongo), as well as
wheat flour, eggs, mineral water, and salt
sourced locally in Surakarta. Nutrient
analysis  utilized  various  reagents,
including 8N HCI (65%), H2SOs, K2SOs,
H20:, CuSO4-5H-0, 60% NaOH, 0.1N
HCI, and 30% boric acid. Production tools
included containers, pots, knives, scales,
measuring cups, a noodle roller, a rolling
pin, a stove, and gas. Sensory testing
employed sensory forms, pens, sample
products, and mineral water, while nutrient
content analysis involved an analytical
balance, oven, crucible, desiccator, Soxhlet
extractor, Kjeldahl flask, and distillation
apparatus.
c. Research Procedure

The research commenced with the
formulation of wet noodles, followed by
their production using three distinct
formulation of F1, F2 and F3. The wet
noodle production adhered to the HKI
EC00202349985 (16). Sensory evaluations
followed, assessing hedonic qualities such
as color, aroma, taste, texture, aftertaste,
and mouthfeel.  Nutritional analysis
included macronutrient evaluation of
water, ash, protein, fat, carbohydrates, and
dietary fiber. The methods used were
gravimetric for moisture (AOAC 925.10)
and ash content (AOAC 923.03), Kjeldahl
for protein (AOAC 960.52), Soxhlet for fat
(AOAC 963.15), the difference method for
carbohydrates (AOAC 2005), and the
enzymatic method for dietary fiber (AOAC
2005).
d. Selected Formulation

Optimal  formulation  selection
utilized the Exponential Comparison
Method (MPE) based on sensory and
macronutrient analysis (water, ash, fat,
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protein, carbohydrates, dietary fiber) (17).
The nutritional adequacy of the chosen
noodle formula was then assessed
according to the 2019 Recommended
Dietary Allowances (RDA) for adolescents
aged 16-18, including energy, protein, fat,
carbohydrates, and dietary fiber. Fiber
content claims were evaluated based on
BPOM standards (3 g for a source of fiber,
6 g for high fiber) as outlined in BPOM
Regulation No. 9 of 2016 on Nutrition
Label Reference and No. 13 of 2013 on
Processed Food Labeling.
e. Data Analysis

Data from organoleptic auality and
macronutrient analyses were processed
using Microsoft Excel 2013 and SPSS 23.0
for Windows. For the organoleptic quality
testing, normality and homogeneity tests
indicated that the data were neither normal
nor homogeneous, so the Kruskal-Wallis
test was used for analysis. Since no
significant  differences were found,
additional Mann-Whitney testing was not
required. However, macro-nutrient tests,
showing normal and homogeneous data,
were analyzed using One-Way ANOVA,
which revealed significant effects of flour
substitution, followed by Duncan’s post-
hoc test. The level of statistical
significantly different was at p<0,05.

RESULT

1. Organoleptic Test

This research explored the effects of
substituting purple sweet potato flour and
soybean flour on the organoleptic qualities
of wet noodles by evaluating three
formulations: F1, F2, and F3. The
organoleptic quality evaluation covered
both hedonic (preference test) and hedonic
uality attributes, including aspects such as
color, aroma, taste, texture, aftertaste, and
mouthfeel. The results of the organoleptic
quality analysis are presented at table 1 and
2.
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Table 1. Hedonic test of wet noodle

Sensory Treatment P-
Attibute Value
F1 F2 F3
(30%:55%: (25%:65%: (20%:75%:
15%) 10%) 5%)
Color 3.33+0.66° 3.50£0.73% 3.33+£0.84° 0.665
Aroma 3.13+0.90° 3.00 +0.912 3.07 £0.91° 0.875
Taste 3.03+0.89° 3.23+£0.97% 3.07£0.74° 0.728
Texture 3.13+1.01° 3.30 £0.84% 3.17+1.18° 0.680
Aftertaste 3.23+0.82° 3.27 +£1.022 3.23+0.86° 0.889
Mouthfeel 3.10 £ 0.96° 3.13+£0.97% 2.93+1.05° 0.396
Note: 2 Mean values followed by different letters in the
same row indicate significant differences (p<0.05)
Scale: 1 =really dislike , 2 = dislike , 3 = somewhat like,
4 =like, and 5 =really like
Table 2. Hedonic quality test of wet noodle
Sensory Treatment P-
Attibute Value
F1 F2 F3
(30%:55%: (25%0:65%: (20%:75%:
15%) 10%) 5%)
Color 3.20 £ 0.96° 3.34 £0.90% 3.33+£0.96° 0.396
Aroma 3.17+£0.87° 3.03£0.99% 297 +1.07° 0.732
Taste 2.93+0.69° 3.17+£0.87% 3.13+0.86° 0.573
Texture 3.07 £0.94° 3.03£0.99° 3.07 £0.98° 0.954
Aftertaste 3.30 £ 0.84° 3.33+£0.84% 3.07+£0.83° 0.390
Mouthfeel 3.00£0.83° 2.97 £1.03° 2.87+£0.97° 0.790

Note: @ Mean values followed by different letters in the
same row indicate significant differences (p<0.05)

Color : 1 (brownish) to 5 (purple), Aroma : 1 (very not
beany) to 5 (very beany), Taste 1 (very unpleasant) to 5
(very pleasant), Texture : 1 (very not chewy) to 5 (very
chewy), Aftertaste : 1 (very strong) to 5 (very not strong),
Mouthfeel 1 (very not chewy) to 5 (very chewy)

According to Table 1, the Kruskal-
Wallis test results showed that purple sweet
potato flour and soybean flour substitution
did not have a significant effect on the
organoleptic quality (both hedonic and
hedonic quality) across all sensory
attributes  (p>0.05). The hedonic test
findings reveal the average preference
scores for the 6 attributes (color, aroma,
taste, texture, aftertaste, mouthfeel) is
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included categorized in somewhat like with
a score of 3 - < 4. According to Table 2
showed that in the hedonic quality
assessment, the average color quality
ratings were F1 (3.20: brownish-purple), F2
(3.34: brownish-purple), and F3 (3.33:
brownish-purple). The hedonic quality test
rated aroma as F1 (3.17: moderately
beany), F2 (3.03: moderately beany), and
F3 (2.97: beany).

For taste quality, the ratings
averaged F1 (2.93: unpleasant), F2 (3.17:
moderately unpleasant), and F3 (3.13:
moderately unpleasant). The texture quality
ratings were F1 (3.07: moderately chewy),
F2 (3.03: moderately chewy), and F3 (3.07:
moderately chewy). The aftertaste quality
ratings were F1 (3.30: moderately strong),
F2 (3.33: moderately strong), and F3 (3.07:
moderately strong). Meanwhile, in the
hedonic quality test, the average quality
assessment scores for the mouthfeel of wet
noodles were as follows: F1 (3.00:
moderately chewy), F2 (2.97: not chewy),
and F3 (2.87: not chewy).

2. Macronutrient Analysis

The analysis of macronutrient
content in wet noodles substituted with
purple sweet potato flour and soybean flour
involved proximate testing, which included
measurements of moisture, ash, fat, protein,
carbohydrate, and dietary fiber content.

As shown in Table 3, the One Way
ANOVA test results revealed a significant
effect of substituting purple sweet potato
flour and soybean flour on the
macronutrient and dietary fiber content
(p<0.05). The average moisture content for
the formulations was F1 (35.01%), F2
(36.47%), and F3 (38.76%). The results of
the study showed that increasing the use of
purple sweet potato flour increased the
moisture with F2 and F3 surpassing the
moisture quality standard set by the
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Indonesian National Standard (SNI) for wet
noodles.

Table 3. Macronutrient characteristics of

wet noodle
Treatment
Parameter p- SNI
F1 F2 F3 value
36.47 38.76
Moisture (%) 002,  + +  0,000% M;'S‘S'
- 0.87° 0.15¢
197+ 197+ 255+ Min
Ash (%) 002 04000 0250 200" g5
3.61+ 3.60 = 3.18+
Fat(@1000) 5000 0012 o012 000"
Protein 12.72 11.19 10.26
+ + + 0,000 Min.9
(9/1009) 025 015  0.25°
Carbohydrate 46;69 46J.r78 45;26 0.000*
(9/1009) 030° 015 019
Soluble
Dietary Fiber 563615? 50'65155 5(5941561 0,000*
(9/100g) ' ’ '
Insoluble
) . 0.22 + 0.29 + 032+
Dietary Fiber " 2 ,  0,003*
(4/1000) 0.35 0.01 0.010
Total Dietary  go7, 590+ 624+ .
Fiber 075 o500 o070 2000
(9/100g) ' ' '
Note:
*Significant difference based on the One Way ANOVA
test (p<0,05)

abc Mean values followed by different letters in the same
row indicate significant differences (p<0.05)

The average ash content was F1
(1.97%), F2 (1.97%), and F3 (2.55%). The
ash content in all treatments met the SNI
2987-2015 quality standards for wet
noodles, which specify a minimum of
0.05% (w/w). The average fat content in the
noodles was F1 (3.61%), F2 (3.60%), and
F3 (3.18%). The average protein content
results were F1 (12.72%), F2 (11.19%), and
F3 (10.26%). Increasing the use of purple
sweet potato flour reduces protein levels
but still meets SNI standard for wet
noodles, which requires a minimum protein
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content of 9% (w/w). The carbohydrate
content results showed averages of F1
(46.69%), F2 (46.78%), and F3 (45.26%).
The average dietary fiber content results
were F1 (5.57%), F2 (5.90%), and F3
(6.24%).

3. Selected Formulation

The selected formulation was
determined based on weighting calculations
conducted in accordance with the quality
requirements for wet noodles, referencing
SNI (2987: 2015) and using the MPE
( method. The best formulation is the third
formulation, F3. The organoleptic test
results for F3 show favorable acceptance in
the hedonic test, with average scores for the
following attributes: color (3.33), aroma
(3.07), texture (3.17), aftertaste (3.23), and
mouthfeel (2.93). The macronutrient
composition of F3 includes 38.76%
moisture, 2.55% ash, 3.61% fat, 10.25%
protein, 45.26% carbohydrates, and 6.24%
dietary fiber.

Table 4. Contribution to Recommended
Dietary Allowanced (RDA)

Nutrient Wet Noodle Wet %RDA for %RDA for
(80 g) Noodle Adoles- Adoles-
(Adolescent (65 g) cence 16- cence 16-
Male) (Adoles- 18y.0 18y.0
cence (Male) (Female)
Female)
Energy 200.6 162.9 7.56 7.76
(kcal)
Fat (g) 2.54 2.07 2.43 2.95
Protein (g) 8.21 6.67 8.89 10.26
Carbohy- 36.21 29.42 7.36 9.80
drate (g)
Dietary 4,99 4.06 10.97 14
Fiber (g)

Based on Table 4, the serving size of
wet noodles (80 g) contributes 7.56% of the
daily energy requirement for male
adolescents, while a 65 g serving offers
7.76% for female adolescents. For obese
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adolescents, following the "T plate"
approach—where ¥4 of the plate represents
a carbohydrate source—each meal should
supply approximately 7.5% of their daily
calorie needs (based on 30% for lunch, with
Y4 allocated to carbohydrates). Thus, an 80
g portion of wet noodles fulfills the energy
requirement for male adolescents, while a
65 g portion meets the needs for female
adolescents.

The nutritional content for an 80 g
serving of wet noodles includes 200.6 kcal
of energy, 2.07 g of fat, 6.67 g of protein,
36.21 g of carbohydrates, and 4.99 g of
dietary fiber, suitable for male adolescent
needs. In contrast, a 65 g serving provides
162.96 kcal of energy, 2.07 g of fat, 6.67 g
of protein, 29.42 g of carbohydrates, and
4.06 g of dietary fiber, suitable for female
adolescents.

Table 5. Contribution to Nutrition Label

References
Nutrient Food Nutrient %Food Claim
Label content Label
Reference (100g) Reference
Energy 2150 250.7 11.66
(kcal)
Fat (9) 67 3.18 4.74
Protein (@) 60 10.26 17.10
Carbohydrate 325 45.26 13.92
(9
Dietary 30 6.24 20,80 High

Fiber (g)

Based on Table 5, one serving of
wet noodles (100 g) contributes 11.66% of
daily energy needs, 4.74% of daily fat,
17.10% of daily protein, 13.92% of daily
carbohydrates, and 20.80% of daily dietary
fiber according to general nutritional
guidelines. With 6.24 g of dietary fiber per
100 g, wet noodles provide 20.80% of the
daily fiber intake, qualifying them as a
high-fiber product. This meets BPOM
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(2016) standards, which state that a solid
food can be labeled high in fiber if it
contains at least 6 g of fiber per 100 g.

DISCUSSION

The results of the statistical test
indicated that the color assessment was
generally favorable, as the wet noodles
exhibited a brownish purple hue. This color
was primarily due to the substitution of
purple sweet potato flour, as the natural
purple color in the noodles comes from the
anthocyanin pigment in purple sweet potato
flour (18,19). The brownish color of the
noodles was also influenced by the
inclusion of mocaf flour, which aligns with
the findings of Umri et al. (2017), who
noted that adding mocaf flour to wet
noodles tends to produce a brownish color.
Additionally, the protein content in soybean
flour also contributed to the color (20). This
is consistent with Jaya's study (2019),
which found that the brown color of cookies
was attributed to the protein in soybean
flour, which initiated the Maillard reaction
(21). During cooking, the Maillard reaction
occurs between reducing sugars and amino
groups, and prolonged exposure to high
temperatures can lead to a non-enzymatic
browning reaction (22).

The statistical test results showed
that the aroma assessment was somewhat
favorable but also described as somewhat
unpleasant. This trend occurred because as
the proportion of purple sweet potato flour
substitution increased, panelists' preference
for the aroma of the wet noodles decreased,
leading to an unpleasant aroma in the F3
batch (18). Purple sweet potatoes are
known for their distinctive, sometimes off-
putting aroma, which can affect panelists'
acceptance (23). The strong aroma of
purple sweet potatoes is attributed to the
degradation of anthocyanin pigments
during the drying process (24). Besides the
influence of purple sweet potato flour, the



aroma was also impacted by the
substitution of soybean flour. In the F1 and
F2 treatments, the aroma was still
somewhat unpleasant, which was due to the
inclusion of soybean flour, leading to a
reduced panelist preference (25). This
finding aligns with research by Rahmawati
et al. (2020), which concluded that
increasing the amount of soy flour
decreased panelists’ aroma preference for
cookies, as soybean flour contains
lipoxygenase and long-chain unsaturated
fatty acids. The lipoxygenase enzyme
accelerates the peroxidation of unsaturated
fatty acids, resulting in a rancid aroma that
is disliked by panelists (26).

The statistical test results also
indicated that taste was rated as somewhat
pleasant and flavorful, influenced by both
purple sweet potato flour and soybean flour.
Purple sweet potatoes impart a sweet taste,
which comes from starch converted into
maltose and dextrin (18). The addition of
salt in each treatment created a savory taste
in the noodles (27). However, the taste of
the noodles was also affected by soybean
flour. F1, which had the highest proportion
of soybean flour, exhibited a more bitter
taste due to the bitterness associated with
soybean flour (28). This finding is
supported by research by Fatmala and Adi
(2017), which states that higher proportions
of purple sweet potato and soybean flour in
biscuits lead to a more bitter taste (29),
primarily due to the presence of
soyasaponins and sapogenol, glycoside
compounds in soybeans. Moreover, the
taste was also influenced by the addition of
eggs, which enhance flavor and savory
qualities (30). Egg yolks contain lecithin,
which contributes to a richer taste (31). The
addition of mocaf flour also contributed to
a tastier flavor, as reported by Arsyad
(2016), who found that mocaf flour
improved the taste of biscuits (32).
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The statistical test results indicated
that the texture of the wet noodles was
generally well-liked and fairly chewy,
which can be attributed to the inclusion of
wheat flour. Wheat flour contains gluten,
which helps bind water and create a chewy
texture in the noodles. The addition of
purple sweet potato flour, however, reduces
the gluten content in the noodles (23). The
chewiness of wet noodles is determined by
the balance between the gluten and
amylopectin in wheat flour (33). Typically,
noodles are chewy, but in this study, the
noodles were particularly chewy due to the
lower gluten content from the addition of
purple sweet potato flour (34). As purple
sweet potato flour is low in gluten, it must
amylopectin, helping to improve the
chewiness of gluten-free noodles (35).
Additionally, the texture of the wet noodles
made with purple sweet potato and soybean
flour was influenced by the inclusion of
eggs and soy protein isolate. Eggs
contribute to a firmer texture, increasing the
noodles' chewiness (36). The lecithin in egg
yolks has water-binding properties, which
aid in hydrating the dough (31). Egg whites
help form a strong, adhesive layer when the
noodles are stretched, preventing them
from breaking easily (37). Eggs also act as
emulsifiers, binding starch molecules and
making the texture of the noodles softer,
smoother, and more elastic (38). The
addition of soybean protein isolate also
played a role in making the noodles chewy
and less likely to break.

The results of the statistical test
showed that the assessment of the aftertaste
was quite pleasant and quite strong. This
shows that the aftertaste produced in wet
noodles with purple sweet potato flour and
soybean flour substitution is still acceptable
to the panelists. The aftertaste produced is a
bitter taste caused by soybean flour and
soybean protein isolate and a sweet taste in
purple sweet potato flour. This is in line
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with the research of Rahmawati et al.,
(2020) which states that the more
substitution of purple sweet potato flour
and soybean protein isolate in cookies, the
more bitter the aftertaste will be in the
cookies (15). The bitter taste that arises
from the addition of soybean protein isolate
is caused by soyasaponin and sapogenol
which are glycoside compounds in soybean
flour (39). In addition, aftertaste can arise
due to the heating process in cooking wet
noodles, causing a Maillard reaction.
Maillard reaction can cause a bitter
aftertaste from the release of amino acids
that give a bitter taste (40).

Statistical test results indicated that
panelists rated the mouthfeel as quite
favorable and chewy, which is attributed to
the reduced proportion of wheat flour. The
chewy texture of the noodles is influenced
by two factors: the gluten protein and
amylose content in both wheat flour and
mocaf flour (20). Wheat flour contains 25%
amylose and 75% amylopectin, while
mocaf flour has amylose levels ranging
from 21.04% to 29.2% and amylopectin
levels between 79.6% and 78.8% (41).
Wheat flour contains 25% amylose and
75% amylopectin, while mocaf flour has
amylose levels ranging from 21.04% to
29.2% and amylopectin ranging from
79.6% to 78.8%. Wheat flour contains
gluten, which contributes to a chewy
texture in wet noodles by creating a tighter
bond between starch granules, leading to a
stronger and more resistant gel (42). The
higher the proportion of wheat flour used,
the chewier the texture of the noodles
becomes (43). In addition to the influence
of wheat flour, mocaf flour also contributes
to the chewy mouthfeel. Mocaf flour serves
as a suitable substitute for wheat flour due
to its similar texture (44). The presence of
soy protein isolate in wet noodle production
further enhances the chewy texture, as
soybean protein isolate makes the dough
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firmer and less prone to breaking (45).
Using soy protein isolate helps achieve a
chewier texture overall (46).

The study on wet noodles made with
purple sweet potato flour and soybean flour
showed that the water content increased
with each treatment. The average scores for
F2 and F3 exceeded the SNI wet noodle
quality standards. The rise in water content
was influenced by the water content in the
purple sweet potato flour; the higher the
proportion of this flour, the greater the
water content (34, 47). In addition to the
purple sweet potato flour, the use of soy
protein isolate also contributed to the higher
water content in the noodles due to the
increased protein levels (48). Furthermore,
mocaf flour played a role in increasing the
water content, as it contains lecithin, a
hydrophilic substance that helps bind water
(32).

The study on wet noodles showed
that the ash content of the noodles is
primarily influenced by the amount of
purple sweet potato flour used (23). As the
proportion of purple sweet potato flour
increases, the ash content in the noodles
also rises. Purple sweet potatoes are rich in
minerals such as potassium, magnesium,
calcium, copper, and zinc. Additionally, a
higher ash content can affect the color of the
noodles, making them darker, which results
in a purple-brown hue due to the elevated
ash levels (49). High ash content may also
lead to the breakdown of gluten, which
negatively impacts the noodle’s quality,
making them more prone to breaking and
less elastic (50). The ash content in wet
noodles is also affected by mocaf flour,
which has a high ash content of 1.3% per
100 g, including 60 mg of calcium, 64 mg
of phosphorus, and 15.8 mg of iron (12).

The fat content in wet noodles is
affected by the inclusion of ingredients
such as wheat flour, soybean flour, and
eggs. Purple sweet potato flour contains
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0.81% fat, while wheat flour has a fat
content of 1.3% (50, 51). The fat content in
F1 is the highest compared to F2 and F3,
which is attributed to the substitution of
soybean flour. This finding aligns with
research by Safira et al. (2022), which
indicates that increasing soybean flour
substitutions raises the fat content (25).
According to the Indonesian Food
Composition Table, soybean flour contains
20.6 g of fat per 100 g. Additionally, the fat
content in the noodles is influenced by the
use of eggs, which have a fat content of
10.9% by weight (23).

The protein content in the wet
noodles meets the SNI standards, which
require a minimum of 9% by weight. The
high protein levels in the noodles can be
attributed to the use of high-protein wheat
flour (23). Additionally, the inclusion of
soybean flour contributes to the increased
protein content, as soybean flour contains
35.9 g of protein per 100 g, according to the
Indonesian Food Composition Table (12).
Eggs, which are also a rich source of protein
with high bioavailability (90.9% of egg
protein is digestible), further enhance the
protein content, with eggs containing 12.9 g
of protein per 100 g (12,41).

Regarding carbohydrates, the study
found a decrease in carbohydrate levels
from F2 to F3 as the proportion of wheat
flour used in the noodles decreased.
Carbohydrates are the main nutrient in wet
noodles, and are predominantly sourced
from tubers and wheat. Purple sweet potato
flour has a higher carbohydrate content than
wheat flour—84.4% compared to 77.2%
per 100 g (12). As more purple sweet potato
flour is substituted, the carbohydrate
content typically increases (14). However,
the findings in this study do not align with
prior research, as the carbohydrate content
showed a decrease from F2 to F3. This
discrepancy is likely due to the different
method used to determine carbohydrate
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content in this study, where it was
calculated rather than analyzed directly.
Other factors, such as water, ash, protein,
and fat, can also influence carbohydrate
levels (52).

The study on wet noodles showed
that the dietary fiber content increased with
each treatment as the proportion of purple
sweet potato flour used in the noodles
increased (18). The more purple sweet
potato flour substituted, the higher the
dietary fiber content in the noodles. This is
because purple sweet potato flour contains
3.23% dietary fiber, according to chemical
analysis. In addition to the contribution of
purple sweet potato flour, the dietary fiber
content in wet noodles is also enhanced by
the inclusion of mocaf flour. According to
the Indonesian Food Composition Table,
mocaf flour provides 6 g of fiber per 100 g,
along with 350 kcal of energy, 1.2 g of
protein, 0.6 g of fat, and 85 g of
carbohydrates (12).

CONCLUSION

1. The organoleptic tests, which assessed
color, aroma, taste, texture, aftertaste,
and mouthfeel, did not show significant
differences. However, the analysis of
macronutrient content—such as
moisture, ash, fat, protein,
carbohydrates, and dietary fiber—
indicated that substituting purple sweet
potato flour and soybean flour altered
the composition of the wet noodles.

2. The chosen formulation in this study was
F3, which received the following
average organoleptic scores: 3.33 for
color (liked), 3.07 for aroma (liked),
3.07 for taste (liked), 3.17 for texture
(liked), 3.23 for aftertaste (liked), and
2.93 for mouthfeel (disliked).

3. The nutritional content of F3 included
38.76% moisture, 2.55% ash, 3.18% fat,
10.26% protein, 45.26% carbohydrates,
and 6.24% dietary fiber.
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The macronutrient and dietary fiber
levels in F3 met the %RDA nutrient
requirements for adolescents aged 16-18
years.

. Additionally, the dietary fiber content of

the wet noodles qualifies for a high-fiber
claim based on general dietary
guidelines (20.8%).
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