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Abstract—Modified cassava flour (MOCAF) is a potential ingredient that can be applied to various products, especially when combined
with wheat flour. However, previous research has shown that the combination of MOCAF and wheat flour produces low-quality noodle
products. Adding polyphenol compounds from butterfly pea flowers will improve wet noodles' functional and nutritional properties.
This study aimed to determine the effect of adding butterfly pea flower powder on the wheat flour and MOCAF mixture and its
characteristics in wet noodles with varying percentages of butterfly pea flower powder. The method used in this research is a laboratory
experiment. In this study, adding butterfly pea powder was 1%, 2%, 3%, 4%, and 5%. Modified cassava flour characteristics studied
included thermal, rheological, and functional properties. The results showed that the percentage of butterfly pea flower powder affected
the rheological and thermal properties of the flour mixture. The addition of 5% butterfly pea flower powder was the best treatment,
with a cooking shrinkage value of 1.97%, water absorption of 20.79%, chewiness of 9.81%, total polyphenols of 0.26 mg/g, antioxidant
activity of 26.15%, level of preference for color 5.23, level of choice for aroma 4.97, level of choice for texture 3.97, level of choice for
taste 4.8, and level of preference for overall 4.8. The use of butterfly pea flower powder in wheat flour and its application in wet noodles
has been proven to improve functional properties and health benefits for consumers.
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Canada, the United States, Russia, Ukraine, Kazakhstan,
I. INTRODUCTION India, Pakistan, Brazil, and Argentina [3].

The demand for wheat and wheat-based processed products Indonesia possesses significant potential for diversifying

in Indonesia is steadily increasing. According to the Central food production by utilizing alternative carbohydrate sources,

Bureau of Statistics [1], the average wheat consumption per the{)e‘t;ly d enhgn}ciit{lgd ) fOOd, secprity. Utililzlir}g 10(;a1
capita increased from 0.047 kg in 2020 to 0.055 kg in 2021. carbony rate-rlcl 00 1tems 1S contingent upopt eir capacity
to improve public health within our food security framework.

Corn, cassava, and sweet potatoes emerge as pivotal sources
of carbohydrates in this context. These commodities hold
promising prospects for substituting rice and can be processed
into flour as a substitute for imported wheat flour [2]-[4].
Cassava can be processed into modified cassava flour
(MOCAF), a fermented product with promising potential as a
component in flour blends [5].

MOCAF's unique properties, resulting from the
fermentation process, enhance its functional qualities. Despite
its potential as a partial substitute for wheat flour, MOCAF
can only partially replace wheat flour due to its high
amylopectin content, which can impart a sticky texture to the

This trend underscores the importance of maintaining food
security and meeting the growing demand for wheat flour.
Production of one ton of wheat flour requires seven million
tons of wheat imports. Reliance on imported food can result
in food instability if the government fails to secure it, further
necessitating foreign currency. This risk arises from both
internal factors, such as a decline in foreign currency reserves,
and external factors, such as limited availability in the global
market [2]. Noodle companies account for the most
significant share of flour consumption, at 55 percent, followed
by bread producers at 22 percent and biscuit manufacturers at
18 percent. Most grain imports originate from Australia,
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final product [6]. Nevertheless, MOCAF can be effectively
used in composite flours, combining multiple types of flour to
make bakery products and pastries [5], [7]. Composite
MOCAF flour can also be employed in producing wet
noodles, as demonstrated in previous research conducted by
[8]-[11], resulting in products that meet consumers'
nutritional and textural expectations. Integrating MOCAF
with wheat flour makes it possible to produce wet noodles
with desirable qualities while reducing reliance on imported
wheat and promoting locally sourced ingredients. Given the
rising demand for wheat products and the potential benefits of
using MOCAF, exploring innovative formulations that
enhance wet noodles' functional and nutritional value is
essential.

To address the growing preference for healthier choices,
this study incorporates butterfly pea flower powder as a
natural ingredient in the production of wet noodles. Butterfly
pea flower powder is selected for its advantageous antioxidant
properties, specifically anthocyanins, which are polyphenol
derivative compounds commonly used as a natural blue dye
[12]-[15]. The polyphenol content in the ethanol extract of
butterfly pea flower is 102.37 mg GAE/280nm and 28.8 mg
GAE/750nm [16]. The addition of butterfly pea flower
powder can provide an attractive color to wet noodles and
increase the content of polyphenols (tannins), which interact
with gluten while reducing starch digestion and the
inflammatory effects of gluten [17].

Previous research by [18] revealed that polyphenols from
tea can improve dough stability and noodle elasticity by
increasing water absorption, positively impacting noodle
texture. Similarly, research by [19] showed that polyphenols
from oranges can enhance noodle texture. Another study by
[20] polyphenols from tomato skin powder can increase pasta
elasticity and improve texture. However, the incorporation of
butterfly pea flower powder into a mixture of wheat flour and
MOCAF for making wet noodles has yet to be reported.
Therefore, it is necessary to research the effect of adding

100 g Mixed Flour (Wheat
Flour-MOCAF-Butterfly Pea
Flower Powder)

butterfly pea flower powder to the wheat flour and MOCAF
mixture and to analyze its characteristics in wet noodles with
varying percentages of butterfly pea flower powder.

II. MATERIALS AND METHOD

A. Materials

The materials used for the preparation of samples were
butterfly pea flower powder obtained from Kusuka Ubiku in
Bantul with the trademark Moringa Pangan Aman, high-
protein wheat flour, MOCAF obtained from Rumah MOCAF
Banjarnegara, eggs, salt, oil, water, and CMC. All chemicals
and reagents used in this study were analytical grade.

B. Method

The research was conducted in two distinct stages: the first
involved preparing mixed flour, while the second focused on
producing wet noodles.

1) Mixed Flour Preparation: The flour mixture was made
by mixing high-protein wheat flour and MOCAF in a ratio of
1:1 100 grams. Furthermore, butterfly pea flower powder was
added in various percentages (1%, 2%, 3%, 4%, and 5%) and
stirred until homogeneously.

2) Wet Noodles Making: Wet noodles were made using
100 grams of a combination of wheat flour, MOCAF, and
butterfly pea flower powder with various percentage
variations. The flour that had been homogenized was then
added with CMC 1 gram, egg 20 grams, salt 2 grams, and
water 45 ml and kneaded until smooth into dough. The
finished dough was then formed into sheets and molded using
a roll press. In the last step, the noodle dough is boiled for 3
minutes in water at 90°C, drained and then coated with
cooking oil. The process of wet noodles making is illustrated
in the flow diagram below.

1 g CMC, 20 g eggs, 2 g salt,

and A&

Mixing

P

v

10 g wheat flour

Noodle Sheet Making

v

Noodle Shaping

v

Boiling

(t: 3 min. T: 90°C)

v

Coating

30 ml cooking oil Wet Noodles

Lightness, Cooking Loss, Water
Absorption, Noodle Elasticity, Sensory
Evaluation, Total Polyphenols and
Antioxidant Activity, and Effectiveness
Test

Fig. 1 Wet Noodle Making Process
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C. Observation Parameters of Mixed Flour

In this study, the following observation parameters were
evaluated to determine the quality of mixed flour:

1) Viscosity Analysis: The viscosity of the wheat flour
and MOCAF combination with adding butterfly pea flower
powder at various percentage variations was analyzed using a
Rapid Visco Analyzer (Techmaster 20-8000 cP, 160 rpm).
Samples weighed as much as 3 g, and 25 ml of water was
added. Then, the sample was heated and homogenized using
a spatula, and the RVA test was carried out.

2) Thermal Properties: The thermodynamic properties of
the mixed flour samples were measured using Differential
Scanning Calorimetry (Thermo Plus Evo). In the test, the
DSC was calibrated with an indium standard. Samples of 2-4
mg were placed in an aluminum DSC pan, and water (1:3)
was added. The pan was covered and equilibrated for 24 hours
at room temperature. The sample pan and empty pan were
heated at 30-135°C until the results were obtained.

3) WHC and OHC: Water Holding Capacity (WHC) and
Oil Holding Capacity (OHC) measurements were carried out
by adapting the method of Jakobson et al. [21]. Both are
calculated with the following formula:

WHC/OHC (%) _ (weight of sediment —weight of sample) <100 (1)

weight of sample

D. Observation Parameters of Wet Noodles

The quality of wet noodles was assessed using the
following observation parameters:

1) Lightness (L*): The physical properties of color were
tested using a color reader (Minolta CR-10). The L* value
indicates brightness using a value range of 0 (black) to 100
(white).

2) Cooking Loss: Determination of cooking water loss
was carried out using a method based on Adebayo et al. [22].
The test was conducted by cooking a noodle sample for 4
minutes and transferring the cooking water into a beaker. The
beaker was dried in an oven to a constant weight. Then the
noodle cooking water was evaporated to dryness in the oven
at 105°C. The cooking loss calculation formula is presented
as follows:

Cooking loss (%) = (W)>< 100  (2)

3) Water Absorption: Water absorption testing was
conducted using a modified method from Li et al. [23]. Water
absorption was calculated from the weight before (Wa) and

after cooking (Wb). The formula used is as follows:

weight of sample

(Wb-Wa)
Wa

Water Absorption (%) = x100% 3)

4) Elasticity of Noodle: The elasticity of wet noodle
samples was measured using a Tensile Tester (EZ Test
Shimadzu). The calculation of the elasticity value was carried

out using the following formula:

_ (final length—initial length)

Elasticity (%)

x100%  (4)

initial length

5) Total Polyphenols and Antioxidant Activity: Total
polyphenol testing was performed using the Folin-Ciocalteu
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method modified from Xu et al. [24]. To test for total
polyphenols, 1 g of flour sample was extracted using 25 ml of
distilled water, and 5 g of wet noodle sample was extracted
using 250 ml of distilled water with constant stirring for 45
minutes. The sample extract was then taken as much as 1 ml
mixed with 0.5 ml of Folin-Ciocalteu reagent and allowed to
stand for 5 minutes. Next, 1 ml of Na2CO3 solution was
added, and the absorbance was measured using a wavelength
of 765 nm. Antioxidant activity testing was performed using
the DPPH method modified by Park et al. [25]. The sample
extract was added to 2 ml of DPPH methanol solution. The
absorbance was measured at a wavelength of 517 nm.

6) Sensory Evaluation: Sensory testing was conducted
using the hedonic test method to measure the level of liking
for the product, including taste, color, aroma, texture
(chewiness), and overall, on a scale of 1-7. The higher the
number given, the better the product. Sensory testing in this
study used 30 untrained panelists from the University of
Jember.

7) Effectiveness Test: The effectiveness test is conducted
by determining the weighted value for each parameter with a
range of 0-1 depending on the level of importance of each
parameter. The effectiveness value (NE) is calculated to
obtain the outcome value (NH). The formula used is as
follows:

(treatment value—lowest treatment value)

NE = (5

(highest value—lowest value)
NH = NE X% Normal Value (NN)

8) Statistical Analysis: The data obtained was analyzed
by Analysis of Variance (ANOVA), and if there was a
significant difference, it was tested by Duncan's Multiple
Range Test (DMRT) with a 95% confidence level. Especially
for organoleptic data obtained was tested using the Chi-
Square with a 95% confidence level.

III. RESULT AND DISCUSSION

A. Viscosity Analysis

The results of viscosity analysis using a Rapid Visco
Analyzer (RVA) showed that adding butterfly pea flower
powder affected the viscosity of the flour combination. In
general, paste properties are related to the swelling and
rupture of starch granules [26]. Adding butterfly pea flower
powder decreased the PV and BD wvalues of the flour
combination. PV indicates the water absorption capacity and
the texture of the product, whereas BD suggests the stability
of the paste during heating [27]. The decrease in PV and BD
occurred because of competition for water molecule
absorption between wheat flour gluten, MOCAF starch, and
butterfly pea flower powder hydroxyl groups, causing limited
swelling of starch granules and inhibiting gelatinization [28].

Other results also showed that adding butterfly pea flower
powder polyphenols decreased TV, FC, SB and increased PT
and pasting temperature. This indicates that the flour
combination takes a long time to reach peak viscosity. This
agrees with the research of Han et al. [18], who stated that
polyphenols decrease the viscosity of the paste upon cooling
because polyphenol solid crystals disrupt starch chain
interactions, resulting in a decrease in the formation of



amylose bond zones. Based on this, polyphenols play a role
in inhibiting short-term retrogradation. The results of
viscosity testing are shown in Table 1.

B. Thermal Properties

The results of testing the thermal properties of the flour
combination showed that the higher the percentage of added
butterfly pea flower powder, the values of TO, Te, Tp, and AH
were almost the same in all treatments. However, the control
flour sample's temperature value without adding butterfly pea

flower powder was slightly lower. This is because butterfly
pea flower petals contain many hydrophilic and hydrophobic
components, so their addition can increase hydrogen bonds
and hydrophobic interactions [29]. In addition, according to
the research results of Liu et al. [30], the interaction between
starch, gluten, and polyphenols can inhibit the development
of the starch structure so that it does not form a perfect low-
order crystal structure. The thermal properties test results are
presented in Table 1.

TABLEI
ANALYSIS OF VISCOSITY AND THERMAL PROPERTIES OF WHEAT-MOCAF COMBINATION FLOUR WITH BUTTERFLY PEA FLOWER POWDER
Viscosity analysist Thermal

Sample PV TV BD FV SB PT PT To Tp Te AH

(cP) (cP) (cP) (cP) (cP) (minutes) 0 O O 0 (JVg)
A0 2951 1857 1094 2787 930 5.47 71.75 65.4 68.7 73.3 -2.146
Al (1%) 2939 2051 888 3021 970 5.93 73.55 66.1 69.0 73.3 -1.700
A2 (2%) 2822 1959 863 2882 923 6.00 73.45 66.1 69.4 73.8 -1.650
A3 (3%) 2814 1841 973 2698 857 5.80 73.40 66.3 70.0 74.9 -2.097
A4 (4%) 2630 1772 858 2680 908 5.93 72.60 66.3 70.2 75.1 -2.510
A5 (5%) 2672 1800 872 2664 864 5.80 72.65 66.2 69.9 74.8 -2.051

PV = peak viscosity; TV = trough viscosity; BD = breakdown; FV = final viscosity; SB = setback; PT = peak time; Pasting Temp = pasting temperature; Ty =
onset temperature; Tp = peak temperature; Te = end temperature; AH = enthalpy of gelatinization

C. WHC and OHC

Water Holding Capacity (WHC) is the ability of a chemical
component to bind or hold water because it has a polar,
hydrophilic part [31]. A high WHC value produces food
products with good texture and quality [21]. Previous research
by Georgiana et al. stated that there were 13 hydrophilic
components identified in butterfly pea flower petals with the
highest concentrations, including fernatin and delfinidin
derivatives [32]. Based on the test results, the sample with the
addition of 5% butterfly pea flower powder had the highest value,
88.6%, and the sample without the addition of butterfly pea
flower powder had the lowest value, 78.5%. The detailed WHC
test results are presented in Table 2.

TABLEII

WATER HOLDING CAPACITY (WHC) AND OIL HOLDING CAPACITY (OHC)
WHEAT-MOCAF COMBINATION FLOUR WITH BUTTERFLY PEA FLOWER

POWDER
Sample WHC (%) OHC (%)
A0 78.5+0.807 93.2+0.832
Al 79.7+1.132 95.7+1.35%
A2 81.8+2.89% 96.6+1.31b°
A3 85.4+0.76° 97.3+1.71b°
A4 86.4+3.16¢ 98.9+0.80°
A5 88.6+£1.26° 99.7+1.83°¢

Oil holding capacity (OHC) is a functional property of
flour caused by the presence of food components, such as
proteins that have non-polar parts [31]. A high OHC value has
the potential to be applied to food formulations because it can
improve food flavor [21]. This is due to the lipophilic
components contained in it in the form of seven fatty acid
compounds, four phytosterol compounds, and two tocol
compounds. Among these compounds, stigmasterol and [-
sitosterol have the highest concentration [32]Based on the test
results, the highest value is the sample with 5% butterfly pea
flower powder, at 99.7%, and the lowest value is the sample
without adding butterfly pea flower powder, at 93.2%. The
detailed OHC test results are presented in Table 2.

D. Total Polyphenols and Antioxidant Activity Mixed Flour

The total polyphenol value of the combined flour with the
addition of 5% butterfly pea flower powder produced the
highest total polyphenol value of 1.55 mg/g. In contrast, the
combined flour obtained the lowest value without adding
butterfly pea flower powder, which was 0.43 mg/g. According
to the literature, butterfly pea flower powder contains
anthocyanins, polyphenol-derived compounds. Several
anthocyanins with special structures have been found in
butterfly pea flowers, such as ternatin D1, which is delphinidin-
3-0-(6-O-malonyl-B-D-glucopyranosyl)-3',5'-di-O-(-6-O-(E-
4-)-0-(6-OEp-coumaroil-f-D-glucopyranose)-p-coumaroil).-
B-D-glucopyranoside and deacilternatin, which is delphinidin-
3,30",5"-tri-O-B-D-glucopyranoside [33]. The detailed total
polyphenol test results are presented in Table 3.

TABLE III

TOTAL POLYPHENOLS AND ANTIOXIDANT ACTIVITY WHEAT-MOCAF
COMBINATION FLOUR WITH BUTTERFLY PEA FLOWER POWDER

Sample Antioxidant activity Total polyphenols
(%) (mg/g)
A0 16.33+£0.16* 0.43+0.022
Al 23.234+0.29° 0.88+0.03°
A2 26.50+0.44°¢ 1.06+£0.00¢
A3 30.55+1.424 1.19+0.014
A4 31.49+0.734 1.35+0.05¢
A5 32.49+1.09¢ 1.55+0.05F

The highest antioxidant activity value of flour was the
combined flour sample with 5% butterfly pea flower powder
at 32.49%. The lowest was the combined flour sample without
adding butterfly pea flower powder at 16.33%. In the
combined flour sample, antioxidant activity increased with
adding butterfly pea flower powder due to its bioactive
content. The anthocyanin content in butterfly pea flowers has
been widely used over the years as a potential antioxidant
[34]. This is consistent with the increase in total polyphenol
value and antioxidant activity. Table 3 presents the detailed
results of the antioxidant activity values.
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E. Lightness of Wet Noodle

In measuring the wet noodles' lightness level (L*), adding
butterfly pea flower powder reduced the L* value. The higher
the L* value, the darker the brightness of the resulting
product. The measurement results showed that the wet noodle
sample with combined flour without adding butterfly pea
flower powder produced the highest value of 71.09 + 3.28.
The wet noodle sample with combined flour and adding 5%
butterfly pea flower powder produced the lowest value of
43.70 + 0.49. This is thought to be due to the nature of wheat
flour and MOCAF flour, which are very bright white [35]. On
the other hand, butterfly pea flower powder contains
anthocyanin polyphenols, which give the wet noodles a blue
[36]. In addition, the cooking process oxidizes polyphenols so
that the whiteness of the noodles decreases [37]. The results
of the brightness level measurement (L*) are presented in
Table 4.

F. Cooking Loss of Wet Noodle

The cooking loss test results show that the wet noodle
sample with adding 5% butterfly pea flower powder produced
the highest value of 1.97%. The wet noodle sample without
adding butterfly pea flower powder produced the lowest value
of 0.75%. This is due to the decrease in gluten content that
occurs in wet noodles, which results in the weakening of the
gluten network and starch polymers, resulting in the
dispersion of the wet noodle solids in cooking water [38]. On
the other hand, adding butterfly pea flower powder
contributes antioxidant activity that can weaken the gluten
network because it can interfere with the formation of
disulfide bonds in glutenin. [39]. However, the cooking loss
value of wet noodles is also related to the TV and WHC values
of the flour combination. The high-water absorption ability of
the hydroxyl groups of butterfly pea flower reduces the
amount of water available to form intermolecular connections

and starch-gluten networks during wet noodle dough
preparation. The results of the cooking loss of wet noodles are
presented in Table 4.

G. Water Absorption of Wet Noodle

The results of the water absorption test showed that the
highest water absorption value was obtained by the wet
noodle sample without adding butterfly pea flower powder,
which was 26.50%. The lowest value was obtained for the wet
noodle sample by adding butterfly pea flower powder, which
was 20.79%. The reduction of the gluten fraction in wheat
flour with the addition of butterfly pea flower powder resulted
in decreased water retention in the noodles [40]In addition,
the addition of butterfly pea flower powder had a high WHC
value, causing water absorption competition between wheat
flour gluten, MOCAF starch, and butterfly pea flower powder
hydroxyl groups. This reduced water availability for
gelatinization during the wet noodle boiling process resulted
in low gelatinization. The results of the water absorption in
wet noodles are presented in Table 4.

H. Elasticity of Wet Noodle

Elasticity testing on wet noodles was conducted on cooked
wet noodles. The results showed that wet noodles without
adding butterfly pea flower powder had the highest elasticity
0f 26.79%. Wet noodles with 5% butterfly pea flower powder
had the lowest elasticity of 9.81%. The elasticity value of wet
noodles is related to the PV value of the flour combination
used. The decrease in PV value in the combined flour sample
with butterfly pea flower powder has low expandability and
elasticity because polyphenols interfere with the formation of
disulfide bonds in the gluten network [39]. In addition,
competition for water absorption between gluten, starch, and
hydrophilic components can damage the protein structure
[41]. The results of the elasticity of wet noodles are presented
in Table 4.

TABLE IV
QUALITY CHARACTERISTICS OF WET NOODLE
Sample L* Cooking Loss (%) Water absorption (%) Elasticity (%)
A0 71.09+3.28¢ 0.75+0.03? 26.50+1.114 26.79+1.02¢
Al 56.76+1.064 1.05+0.05° 24.46+0.88° 23.55+1.034
A2 49.07+0.51°¢ 1.43+0.05¢ 23.83+1.12b¢ 17.78+0.47¢
A3 47.11+0.89%° 1.5540.07¢ 22.7540.65%¢ 17.62+0.55¢
A4 44.04+0.20% 1.63+0.07¢ 21.77+0.92% 11.52+0.50°
A5 43.7040.49° 1.97+0.08¢ 20.79+0.76* 9.81+0.15*

I Total Polyphenols and Antioxidant Activity of Wet
Noodles

The highest polyphenol value of wet noodles is the noodle
sample with the addition of 4% butterfly pea flower powder,
which is 0.30 mg/g, and the lowest value is the noodle sample
without the addition of butterfly pea flower powder, which is
0.10 mg/g. This is related to the previous discussion if the
cooking loss value of wet noodles increases along with the
amount of butterfly pea flower powder addition so that it can
be known if the highest addition of butterfly pea flower
powder to wet noodle samples causes the loss of wet noodle
solids during cooking. Butterfly pea flowers contain
anthocyanins which are polyphenol-derived compounds, such
as ternatin D1 and deacilternatin [33]. Anthocyanins are
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water-soluble because of their polar components [34]. The
detailed total polyphenol test results are presented in Table 5.

The highest antioxidant activity value of wet noodles was
the noodle sample with adding butterfly pea flower powder at
5%, namely 26.15%, and the lowest value was the noodle
sample without adding butterfly pea flower powder at 2.33%.
Butterfly pea flowers contain bioactive compounds such as
anthocyanins, alkaloids, and tannins with antioxidant activity
[42]. Unlike the total polyphenols that decreased in the sample
with 5% butterfly pea flower powder, the antioxidant activity
of wet noodles did not decrease between butterfly pea flower
powder treatments. This is because compounds with
antioxidant activity, such as alkaloids and tocopherols, are
insoluble in water. Tocopherol was identified in butterfly pea
flower petals as a lipophilic component by Shen et al. [31].



The detailed results of the antioxidant activity values are
presented in Table 5.

TABLE V
TOTAL POLYPHENOLS AND ANTIOXIDANT ACTIVITY WET NOODLE
Sample Antioxidant activity Total polyphenols
(%) (mg/g)
A0 2.33+0.10° 0.10+0.00*
Al 8.50+0.10° 0.1240.03°
A2 9.10+0.05¢ 0.15+0.01°¢
A3 14.15+0.20¢ 0.25+0.00¢
A4 23.55+0.20¢ 0.30+0.02¢
A5 26.15+1.09° 0.27+0.00¢

J. Sensory Evaluation

Sensory evaluation showed that adding butterfly pea flower
powder affected the color and texture of the wet noodles. In
the color component, panelists liked the color of wet noodles
with the addition of butterfly pea flower powder 5% because
it produces a more intense color due to the ternatin content in
butterfly pea flower powder [42]. The wet noodle treatment
with adding 1% butterfly pea flower powder was less
preferred because it had a pale blue that needed to be more
attractive. For the texture component, panelists preferred the
control sample because it was more elastic. This is because
the addition of butterfly pea flower powder to the combination
of wheat flour and MOCAF can weaken the strength of gluten
and disrupt the structure of wet noodles because the
polyphenols contained interfere with the formation of
disulfide bonds in the gluten network [39], [40]. Based on this,
it is suspected that wet noodles with an inelastic texture are
less preferred by panelists. On the other hand, the results for
aroma, flavor, and overall parameters showed no significant
difference. Based on this, panelists cannot distinguish wet
noodles from each treatment because they have the same
quality. The sensory evaluation chart is presented in Figure 2.

Sensory Test Result
— A () Al A2 A3 s A/ c— A 5
Color
6
Overall Texture
Flavor Aroma

Fig.2 Sensory evaluation of wet noodle

K. Effectiveness Test

Based on the effectiveness test results, sample AS, which
added 5% butterfly pea flower powder, had the highest value
of 0.60. Followed by samples A0, A3, A4, A2, and Al. In
detail, sample A5 has cooking shrinkage of 1.97%; water
absorption of 20.79%; chewiness of 9.81%; total polyphenols
of 0.26 mg/g; antioxidant activity of 26.15%; color liking
level of 5.23; aroma liking level of 4.97; texture liking level
(chewiness) of 3.97; taste liking level of 4.8; and overall
liking level of 4.8. The complete effectiveness testing graph
is presented in Figure 3.

1040

Effectiveness Test Result

0,59 0.52 0,56 0,54 0.6
. [l
A0 Al A2 A3 A4 AS

Fig. 3 Effectiveness test result

IV. CONCLUSION

Based on the conducted research, it can be concluded that
the addition of butterfly pea flower powder significantly
affects the physicochemical properties (water holding
capacity and oil holding capacity) and bioactive properties
(total polyphenols and antioxidant activity) of the
combination of wheat flour and modified cassava flour.
Incorporating butterfly pea flower powder into wet noodles
made from a blend of wheat flour and modified cassava flour
improved cooking loss characteristics and bioactive
properties (total polyphenols and antioxidant activity).
Conversely, adding butterfly pea flower powder decreased
lightness, water-holding capacity, and elasticity. The best
treatment, as determined by effectiveness testing, was
achieved using the A5 wet noodle sample, comprising a blend
of wheat flour and modified cassava flour with 5% butterfly
pea flower powder. These findings offer an alternative for
enhancing the quality of wheat flour by combining it with
MOCAF and incorporating butterfly pea flower powder.
Furthermore, applying these findings to wet noodle products
is anticipated to serve as a valuable reference and
recommendation for businesses and industry stakeholders.
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