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2.14%, protein content 19.36%, carbohydrate content 70.63%, and
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INTRODUCTION

Noodles are food products made from wheat flour or without the addition of other food
ingredients and permitted food additives, with a distinctive noodle shape [1]. Noodles have
wide variations depending on the composition, method of making and serving noodles and
depending on the region of manufacture [2]. Based on the presentation stage and water
content, noodle products on the market are fresh noodles (raw noodles), wet noodles, dry
noodles and instant noodles. Fresh noodles or raw noodles are noodles that do not undergo a
heating process after printing with a water content of around 35%. Wet noodles are fresh
noodles that have undergone a boiling process with a water content of up to 52%. Dry
noodles are fresh noodles that have been steamed and then dried until they reach a moisture
content of 8-10%, while instant noodles are raw fresh noodles with the addition of steaming
and drying processes with a water content of 5-8%, so that the shelf life is relatively longer

[3].

Dry noodles are noodle products that are processed by mixing, printing, steaming and
drying processes until the water content reaches 8-10% [4]. Dry noodles are dried by drying
or using an oven at +500C, so they have a relatively long shelf life [5].
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The main ingredient in making dry noodles is wheat flour. Wheat flour is a fine powder
derived from wheat which is an important raw material for making noodles [6]. Wheat is an
imported material, so other alternatives need to be made to reduce or replace wheat flour by
utilizing local food commodities, one of which is red bean flour [7]. According to [8], red
bean flour has a higher protein and calcium content compared to wheat flour, red bean flour
has a protein content of 22.3 g/100 g and a calcium content of 502 mg/100 g while wheat
flour has a protein content of 10 g/100 g and calcium 22 mg/100 g. In addition, according to
[9] red bean flour also contains carbohydrates of 64.15 g/100 g, energy of 369.3 kcal/100 g
and fiber of 4 g/100 g while wheat flour contains carbohydrates of 75 g/100 g, energy of 350
kcal and fiber of 0.3 g/100 g so that it can reduce the use of wheat flour in the manufacture of
dry noodles. In the manufacture of dry noodles using wheat flour and red bean flour produces
a brownish yellow color, this color looks less attractive so coloring is added, in this case the
natural butterfly pea flower dye is used.

Butterfly pea flower (Clitoria ternatea L.) is a type of plant in Indonesia which has
antioxidant activity and has single petals colored purple, blue, pink and white [10]. The color
in the butterfly pea flower comes from the anthocyanin content. Anthocyanins are water-
soluble flavonoids and are found in the fruit, flowers and leaves of butterfly pea flowers [11].
The anthocyanin content found in butterfly pea flowers can counteract free radicals [12].
Butterfly pea flowers can also be used as a natural food coloring [13]. In order not to affect
the amount of water used in the noodle formulation, water was substituted with butterfly pea
flower extract.

Preliminary research results with a formula of 100 grams of wheat flour, 25 grams of
red bean flour, and 20 ml of water. The water used was substituted with 0 ml, 5 ml, 10 ml, 15
ml and 20 ml of butterfly pea flower extract. Based on the results of the preliminary research,
dry noodles with attractive colors were obtained, namely in the formulation of 10 ml, 15 ml
and 20 ml of butterfly pea flower.

Based on this description, further research was carried out on the antioxidant activity
and physico-chemical characteristics of dry noodles mixed with wheat flour and red bean
flour with the addition of butterfly pea flower extract (Clitoria ternatea L.).

EXPERIMENTAL SECTION
Materials

The materials used in this study included ingredients for making dry noodles, namely
wheat flour, red bean flour, eggs, baking powder, table salt, butterfly pea flower extract and
water. Materials used for laboratory analysis include distilled water, HCI, H2SO4, NaOH,
methanol, DPPH, etc.

Instrumentation

The tools used in processing are ampia, baking pans, stoves, steamers, basins,
analytical balances, analytical tools such as aluminum cups, ovens, flasks, desiccators,
furnaces, porcelain cups, water baths, pH meters, beakers, Erlenmeyer, stand coolers, tissue,
measuring flasks, spectrophotometers, test tubes, measuring cups, etc.

Research Implementation

The research design used in this study was a completely randomized design (CRD)
with 5 treatments and 3 replications. The data were analyzed statistically using the F test and
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if they were significantly different, followed by Duncan's New Multiple Range Test
(DNMRT) at 5% significance level.

The treatment for making dry noodles is the effect of water substitution used with butterfly
pea flower extract, namely as follows:

A =20 ml of water: 0 ml of butterfly pea flower extract
B = 15 ml of water: 5 ml of butterfly pea flower extract
C = 10 ml of water: 10 ml of butterfly pea flower extract
D =5 ml of water: 15 ml of butterfly pea flower extract
E = 0 ml of water: 20 ml of butterfly pea flower extract
Formulation Determination

The formulation used in making dry noodles is based on the formula made by [14] with
modifications and based on pre-research. The formulation used in the study can be seen in
Table 1.

Table 1. Dry Noodle Formulation

Material A B C D E
Flour (g) 10 100 100 100 100
0
Red bean flour (g) 25 25 25 25 25
egg (9) 40 40 40 40 40
BakingPowder (g) 2 2 2 2 2
salt (g) 15 15 15 15 15

Butterfly pea extract (ml) 0 5 10 15 20
Water (ml) 20 15 10 5 0

Procedure
Making Butterfly Pea Flower Extract [15] modified

Butterfly pea flowers are cleaned using water. The extraction process is carried out by
soaking the butterfly pea flowers in hot water at 60°C — 80°C with a ratio of 1:1 for 15
minutes. Furthermore, the filtrate with the residue from the butterfly pea flower was
separated, then the butterfly pea flower extract was obtained.

Making Red Bean Flour [16] modified

Red beans are sorted and then soaked in water for 24 hours, then washed with water
and drained for 15-20 minutes. Furthermore, the red beans were dried using an oven for + 14
hours at 60°C. Then pulverized using a blender and sieved using an 80 mesh sieve to obtain
red bean flour.

Making Dry Noodles [3] modified

The manufacture of dry noodles begins with weighing the ingredients according to the
treatment formulation. Then mix all the ingredients in a bowl and knead until the dough is
mixed. The mixed dough is then rested for 15 minutes before being shaped into sheets. Next,
the noodle sheets are formed by thinning the dough and grinding it using ammpia, after
which it is printed into noodle strands. Then the noodles are steamed with water at 100°C for
10 minutes. The steamed noodles were dried in an oven at 60°C for 3 hours.
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RESULT AND DISCUSSION

Analysis of raw materials is a parameter that determines the nutritional content of a
product. In the analysis of raw materials, tests were carried out on red bean flour and dried
butterfly pea flowers. The results of raw material analysis on red bean flour and dried
butterfly pea flowers can be seen in Table 2.

Table 2. Raw Material Analysis of Red Bean Flour and Dried Eggplant Flowers

Analysis Red bean flour = SD Dried Eggplant Flowers £ SD
water content % 8,21 £ 0,50 23,30 £ 0,27

ash content % 2,90+ 0,01 -

fat content % 1,37 £ 0,09 -

Protein content % 21,68 + 0,19 -

Antioksidant % - 27,74 £5,62

The water content of red bean flour is 7.51%, while in dried butterfly pea flowers it is
23.30%, the results of the water content in red bean flour are close to the results of [17] of
8.73%. The water content obtained in this study complies with the quality requirements for
flour as a food ingredient listed in [1], with a maximum moisture content of 14.5%. The
results of the ash content of red bean flour were obtained at 2.90%. Red beans contain
minerals in the form of 80 mg/100 g calcium, 400 mg/100 g phosphorus, and 5% iron [18].
The fat content of red bean flour was obtained at 1.37%. Red bean flour protein content was
obtained at 21.68%. This result is higher than the research of [19] which obtained a protein
content of red bean flour of 19.48%, however in [17] study the results of protein content of
red bean flour were 21.86%, these results are close to the results of research conducted.

The antioxidant activity of butterfly pea extract in this study was 27.74% at a
concentration of 10,000 ppm. The antioxidant activity obtained in this study was greater than
[20]’s research, where the antioxidant activity of the butterfly pea flower obtained was
24.47% at a concentration of 10,000 ppm. In addition, the results of the antioxidant activity
of the butterfly pea flower are not much different from the research of [21] where the
antioxidant activity of the butterfly pea powder was obtained at 29.86% at a concentration of
1,000 ppm.

Color Test

Based on analysis of variance, it shows that the level of water substitution with
butterfly pea flower extract has a significant effect on the level of a = 5% on the color of dry
noodles. The results of the analysis of the color of dry noodles can be seen in Table 3.

Table 3. Dry Noodle Color

Comparison Color (°Hue)

(Water : Butterfly Pea Flower Extract)  Mean + Standard Deviation
A (water 20 ml : BFE 0 ml) 123,05 £1,22 a

B (water 15 ml : BFE 5 ml) 199,78 £ 0,98 b

C (water 10 ml : BFE 10 ml) 232,98 +050 c

D (water r 5 ml : BFE 15 ml) 242,01 +0,87 d

E (water 0 ml : BFE 20 ml) 257,09+£0,29 e

KK = 0,40%
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The more the comparison of the butterfly pea flower extract, the higher the °Hue value
obtained. The blue color in the dried noodles is produced by the extract of the butterfly pea
flower which contains anthocyanins. Factors that affect the stability of anthocyanins include
pH, temperature, light and oxygen [22]. Anthocyanin colors have a color between red, violet
and blue which can change due to changes in pH from 4-10 [23].

Elasticity

Based on the analysis of variance, it showed that the level of substitution of water with
butterfly pea extract had no significant effect at the level of a = 5% on the elasticity of the
noodles. The results of the analysis of noodle elasticity can be seen in Table 4.

Table 4. Noodle Elasticity

Comparison Elasticity (%)
(Water : Butterfly Pea Flower Extract ) Mean + Standard Deviation
E (water O ml : BFE 20 ml) 26,33 +0,33
D (water 5 ml : BFE 15 ml) 26,44 + 0,76
C (water 10 ml : BFE 10 ml) 26,50+ 0,12
B (water 15 ml : BFE 5 ml) 26,68 + 0,64
A (water 20 ml : BFE 0 ml) 26,89 + 0,38

KK =1,89%

The higher the addition of butterfly pea extract, the higher the elasticity value
produced. Noodle making is influenced by the gluten content in wheat flour. According to
[24], wheat flour contains gluten. Gluten is elastic so that it affects the elasticity and texture
of the noodles produced [5]. Gluten consists of gliadin and glutenin. Gliadin has a function as
an adhesive and makes the dough elastic, while glutenin has a function to keep the dough
firm and retain CO2 gas so that the dough continues to expand and form pores.

Water Content

Based on the analysis of variance, it shows that the level of water substitution with
butterfly pea flower extract has a significant effect at the level of a = 5% on the water content
of dry noodles. The results of the analysis of the water content of dry noodles can be seen in
Table 5.

Table 5. Dry Noodle Moisture Content

Comparison Water Content (%)

(Water : Butterfly Pea Flower Extract) = Mean + Standard Deviation

A (water 20 ml : BFE 0 ml) 583 £0,11 a

B (water 15 ml : BFE 5 ml) 6,17+0,04 b

C (water 10 ml : BFE 10 ml) 6,36 £ 0,09 b

D (water 5 ml : BFE 15 ml) 6,79+0,23 ¢

E (water 0 ml : BFE 20 ml) 7,10+025 ¢
KK =2,62%

The higher the ratio of the butterfly pea extract, the higher the water content of the
dried noodles produced. This is due to the water content of butterfly pea flower is higher than
the water content of red bean flour, which is 8.21% (raw material analysis). According [1] the
water content of dry noodles is a maximum of 10%, this shows that the value of the water
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content of dry noodles in this study is still in accordance with the water content limits of dry
noodles according to SNI.

Ash Content

Based on the analysis of variance, it was shown that the level of water substitution with
butterfly pea flower extract had a significant effect at the level of a = 5% on the ash content
of dry noodles. The results of the analysis of the ash content of dry noodles can be seen in
table 6.

Table 6. Dry Noodle Ash Content

Comparison Ash Content (%)
(Water : Butterfly Pea Flower Extract) Mean * Standard Deviation
A (water 20 ml : BFE 0 ml) 141 £101 a
B (water 15 ml : BFE 5 ml) 1,45 £0,03 ab
C (water 10 ml : BFE 10 ml) 1,49+0,04 bc
D (water 5 ml : BFE 15 ml) 1,54+£0,03 c
E (water 0 ml : BFE 20 ml) 159+0,02 cd

KK =2,08%

The higher the addition of butterfly pea extract, the higher the ash content of the dried
noodles produced. Butterfly pea flowers contain minerals such as potassium of 1.25 mg/g,
calcium of 3.10 mg/g and magnesium of 2.23 mg/g [25], so that the difference in the level of
substitution of water with butterfly pea extract causes differences in the resulting mineral
content. The ash content of a food ingredient increases with increasing substitution of
additional ingredients [26]. The quality requirements for dry noodles according to [1], have a
maximum ash content of 3%. This indicates that the ash content of the resulting dried noodles
meets the quality requirements of the dried noodles.

Fat Content

Based on the analysis of variance, it was shown that the level of substitution of water
with butterfly pea flower extract had a significant effect at the level of o = 5% on the fat
content of dry noodles. The results of the analysis of the fat content of dry noodles can be
seen in table 7.

Table 7. Dry Noodle Fat Content

Comparison Fat Content (%)
(Water : Butterfly Pea Flower Extract ) Mean + Standard Deviation
A (water 20 ml : BFE 0 ml) 1,66 £0,02 a
B (water 15 ml : BFE 5 ml) 1,89 £0,09 b
C (water 10 ml : BFE 10 ml) 2,14 £0,04 ¢
D (water 5 ml : BFE 15 ml) 2,40 £0,02 d
E (water O ml : BFE 20 ml) 2,656 +0,04 e

KK =2,44%

The higher the addition of butterfly pea extract, the higher the fat content of dry noodles.
According to [27], butterfly pea flowers contain 2.5% fat / 100 grams of fat. With the
difference in the addition of butterfly pea extract, the fat content of the dried noodles is also
different where the higher the addition of the butterfly pea extract, the higher the fat content
of the dried noodles.
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Protein Content
Based on the analysis of variance, it was shown that the level of water substitution with
butterfly pea flower extract had a significant effect at the level of o = 5% on the protein
content of dry noodles. The results of the analysis of dry noodle protein content can be seen
in table 8.
Tabel 8. Dry Noodle Protein Content

Comparison Protein Content (%)
(Water : Butterfly Pea Flower Extract ) Mean + Standard Deviation
A (water 20 ml : BFE 0 ml) 19,06 +0,15 a
B (water 15 ml : BFE 5 ml) 19,21 +0,01 b
C (water 10 ml : BFE 10 ml) 19,36 £0,03 ¢
D (water 5 ml : BFE 15 ml) 19,51 £0,04 d
E (water O ml : BFE 20 ml) 19,66 +0,02 e

KK =0,38%

The higher the addition of butterfly pea extract, the higher the protein content
produced. This is because the butterfly pea flower has a protein content of 0.32% [27]. In
addition, the protein content of dry noodles comes from the protein content of the ingredients
used. Wheat flour has a protein content of 11% [3], red bean flour has a protein content of
21.68% (raw material), while egg yolk contains 16% protein [28]. According to [1] the
protein content of dry noodles is at least 10%, this shows that the protein content of dry
noodles in this study is still higher with the limit of protein content of dry noodles according
to [1]. Protein is a source of amino acids containing the elements C, H, O and N which are
not owned by fat and carbohydrates and has a function as a regulatory and building agent
[29].

Carbohydrate

Based on the analysis of variance, it was shown that the level of substitution of water
with butterfly pea flower extract had a significant effect at the level of a = 5% on the
carbohydrate content of dry noodles. The results of the analysis of dry noodle carbohydrate
levels can be seen in table 9.

Table 9. Dry Noodle Carbohydrate Content

Comparison Carbohydrate Content (%)
(Water : Butterfly Pea Flower Extract ) Mean + Standard Deviation
A (water 20 ml : BFE 0 ml) 72,03 £0,10 a
B (water 15 ml : BFE 5 ml) 71,26 £0,07 b
C (water 10 ml : BFE 10 ml) 70,63 £0,05 c
D (water 5 ml : BFE 15 ml) 69,75 £0,29 d
E (water O ml : BFE 20 ml) 68,80 £0,52 e

KK =0,39%

The higher the addition of butterfly pea extract, the lower the carbohydrate content of
the dried noodles produced. The carbohydrate content of dry noodles obtained in this study
was calculated by difference, namely by subtracting 100% of the total from the total
components such as water, ash, fat and protein). According to [30] carbohydrate levels
calculated by difference are influenced by other components such as water content, fat ash
and protein. So that the higher the component, the lower the carbohydrate content, conversely
the lower the component, the higher the carbohydrate content [30].
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Antioxidant Activity
Based on the analysis of variance, it was shown that the level of water substitution with
butterfly pea flower extract had a significant effect at the level of o = 5% on the antioxidant
activity of dried noodles. The results of the analysis of the antioxidant activity of dry noodles
can be seen in Table 10.
Table 10. Dry Noodle Antioxidant Activity

Comparison Antioxidant Activity (%)
(Water : Butterfly Pea Flower Extract ) Mean + Standard Deviation
A (water 20 ml : BFE 0 ml) 20,90 £2,18 a
B (water 15 ml : BFE 5 ml) 28,70 £6,04 b
C (water 10 ml : BFE 10 ml) 33,32 £2,81 bc
D (water 5 ml : BFE 15 ml) 38,63 £2,79 ¢
E (water O ml : BFE 20 ml) 42,74 £+985 ¢
KK = 16,89%

The higher the addition of butterfly pea extract, the higher the antioxidant activity of

the dried noodles produced. This is due to the antioxidant activity of the raw material for
butterfly pea flower extract, which is 27.74% at a concentration of 1,000 ppm. The use of raw
materials such as red bean flour also contributes to antioxidant activity. According to [31],
red bean flour contains an antioxidant activity of 56.21%.
The antioxidant content found in the butterfly pea flower is thought to originate from the
flavonoid compounds found in the butterfly pea flower, especially anthocyanins.
Anthocyanins are part of flavonoid compounds which act as bioactive compounds because
they have antioxidant properties [32]. Anthocyanins are useful for capturing free radicals in
the body and as antibacterials in food ingredients [33]. The phytochemical content of the
butterfly pea flower includes tannins, flabatanins, saponins, triterpenoids, carbohydrates,
phenolphthavonoids, flavanol glycosides, proteins, alkaloids, anthraquinones, anticyanins,
stigmasite 4-ene-3,6 diones, volatile oils and steroids [10].

CONCLUSION

Based on the results of the research that has been done, it can be concluded as follows:

1. Based on the results of the study, the level of water substitution with butterfly pea
extract was significantly different at the 5% level for chemical analysis, namely
testing for water content, ash content, fat content, protein content, carbohydrates,
antioxidant activity, and physical analysis of color test.

2. Based on the best research results of water substitution with butterfly pea extract,
namely treatment C (10 ml water : 10 ml sea cucumber extract) with the following
average values: color 232.98° Hue (blue-green), elasticity test 26.50%, water content
6.36%, ash content 1.49%, fat content 2.14%, protein content 19.36%, carbohydrate
content 70.63%, and antioxidant activity 33.32%.
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