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Butterfly pea flower (Clitoria ternatea L.) is a tropical plant that is rich in bioactive compounds,
especially anthocyanins which are useful as natural dyes and antioxidant compounds. The bioactive
compounds of butterfly pea flowers are unstable due to environmental influences, especially
temperature, oxygen, light and acidity. In order to improve the stability of bioactive compounds,
especially anthocyanin compounds in powder form, it is necessary to utilize encapsulation
technology using coating materials. The aim of this research was to determine the effect of
maltodextrin concentration and drying temperature on the physico-chemical characteristics and
color measurements of encapsulated butterfly pea flower extract. The research method used was a
factorial design prepared using a randomized block design consisting of 2 factors. Factor |
(maltodextrin concentration) consisted of 3 levels, namely (10%, 20%, and 30%) while factor 1l
(drying temperature) consisted of 3 levels (70°C, 80°C, and 90°C), with 3 repetitions. The
observation variables are: a) antioxidant activity, b) anthocyanin content, c) water content, d)
dissolution time, €) color properties (L*, a*, and b*). Based on general research results, a
maltodextrin concentration of 10% and a drying temperature of 70°C showed the best results based
on antioxidant activity rate and the highest anthocyanin content (51.47% and 47.36mg/g), as well
as color measurements with the lowest L* value = 52, highest a* value = +2.6, and highest b* = -
11.16. Except for powder solubility, a maltodextrin concentration of 30% and a drying temperature
0f 90°C resulted in the fastest solubility time (16.67 seconds). For water content, all treatments were
still in accordance with spice standards in Indonesia and standards issued by the USDA.

aij kukuk@widyakarya.ac. |difi§ https://orcid.0rg/0000-0002-0674-433X|

Introduction

This work is licensed under Creative Commons Attribution 4.0 International License

Butterfly pea flower (Clitoria ternatea L) is a plant that
is rich in antioxidant compounds, especially anthocyanins.
Anthocyanins are a group of flavonoid compounds which
are also used as natural dyes, namely to produce the orange,
red and purple colors commonly found in many flowers
and fruits. Reactions that occur due to the presence of light,
metal, high temperature, and high pH generally result in the
destruction of anthocyanins. Provenzi et al. (2006), in
Vanini et al. (2009), stated that the stability of
anthocyanins was influenced by pH, temperature, oxygen
and light. According to Reyes and Zevallos (2007), the
color deterioration of anthocyanin pigments is caused by
the change of the red flavilium cation into a colorless
carbinol base and finally into colorless chalcone.

Increasing temperature will have the impact of
increased anthocyanin oxidation, which will cause

anthocyanin degradation. According to Jian Hie (2004),
when the chalcone compound becomes unstable at high
temperatures, it then degrades into a brown compound.
Another possibility is that at high temperatures it will result
in hydrolysis of the 3-glucose structure so that the
anthocyanin changes into the unstable anthocyanidin.
Instant powder is a semi-finished food product in the
form of powder or fine granules made from spices, seeds,
fruits or flowers, and is usually served quickly by brewing
wherein it is dissolved in cold or hot water. According to
Ramadhia (2013), the advantages of instant powder are that
it is practical, has extended shelf life due to the low water
content, and its smaller volume makes packaging and
distribution easier. The characteristics of instant powder
are that it has the same color, smell, taste, and appearance

657


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Yudiono / Turkish Journal of Agriculture - Food Science and Technology, 12(4): 657-665, 2024

as fresh products, and has good nutritional characteristics
and storage stability (Permata and Sayuti, 2016).

Making instant powder, especially from liquid
materials such as anthocyanin extract, requires a
coating/encapsulating material, while the process is known
as encapsulation. Coating ingredients are ingredients added
during the food processing process to coat flavor
components, increase the total amount of solids, increase
volume, speed up the drying process, and prevent damage
to ingredients due to heat. In this research, maltodextrin
coating material was used.

Maltodextrin is an imperfect starch hydrolysis
compound, consisting of a mixture of sugars in simple form
(monosaccharides and disaccharides) in small quantities,
short-chain oligosaccharides in high quantities, and long-
chain oligosaccharides in small quantities (Hadnadev et al.,
2011). Maltodextrin is often used as a filler in
encapsulation because it has good coating properties due to
its ability to form emulsions and its low viscosity
(Khrisnan, et al., 2005). Apart from that, maltodextrin is
widely used because it is technically easy to find (Moore et
al., 2005). Maltodextrin can undergo rapid dispersion, has
a high solubility, can form a matrix, has a low chance of
browning, can inhibit crystallization, has strong binding
capacity, and has low viscosity compared to starch
(Supriyadi and Sakha, 2013). Maltodextrin is a water-
soluble substance and can protect the encapsulated
substance from oxidation reactions (Septevani, et al.,
2013). Maltodextrin can also reduce agglomeration
problems during storage so that it can increase product
stability (Gabas, et al., 2007). Hairunnisya (2016) reported
that the differences between maltodextrin and starch
included the sweeter taste of maltodextrin and faster
absorption, which was because maltodextrin had a simpler
polymer form. But when compared with simple sugars
(dextrose, fructose and sucrose), the absorption time of
maltodextrin moved more slowly. According to Yongki
(2008), maltodextrin is defined as a starch hydrolysis
product containing a-D-glucose units which are mostly
bound through 1,4 glycosidic bonds with a DE of less than
20. Maltodextrin can be used in food because of advantages
such as being able to pass through the dispersion process
fast, has high solubility, can form films, has low
hygroscopic properties, and can inhibit crystallization
(Ekpong et al., 2016). Maltodextrin can be used in the
encapsulation process to protect anthocyanin compounds
and to protect compounds that are sensitive to oxidation or
heat (Silitonga and Sitorus, 2014). Maltodextrin is a water-
soluble material, which when used as a packaging material
can protect the encapsulated active substance from
oxidation reactions (Ersus and Yurdagel, 2007). The
process of encapsulating the active substance with
packaging material can protect the active substance from
external factors and increase the stability of the active
ingredient so that its functions can be maintained during
storage. Maltodextrin can also reduce agglomeration
problems during storage thereby increasing product
stability (Gabas et al., 2007). Pratiwi (2011) stated that
maltodextrin is a filler commonly used to form the body in
the making of powdered drinks.

Food drying has the aim of being a means of extending
shelf life by reducing the water content to prevent the
growth of spoilage microorganisms and minimize food

distribution costs, because the weight and size of the food
are lower (Wicaksono, 2012). Martunis (2012) stated that
the drying time and temperature used couldn’t be
determined with certainty for each food ingredient, but
depended on the type of material being dried, such as the
type of powdered food ingredient using an oven with
varying drying temperatures of 60°C to 90°C for 5 to 7
hours.

As a coating material, maltodextrin has several
advantages, namely: easy to dissolve, reduces
agglomeration during storage, low viscosity, easy to find,
and cheaper. However, research that specifically explores
the concentration of maltodextrin coating material with
oven drying temperature for encapsulating butterfly pea
flower extract is still too few, even if it is used for coating
watermelon extract, and most of the research topics found
are about the use of types of coating materials and drying
methods, both individually and in combination. The aim of
this research was to determine the effect of maltodextrin
concentrations and drying temperature on the physico-
chemical characteristics and color measurements of
encapsulated butterfly pea flower extract

Materials and Methods

Sample Preparation

The butterfly pea flower samples were collected from
Mulyo Santoso’s Garden, Sukun District, Malang City,
East Java, Indonesia. The planting location is in full
sunlight with a planting medium mixed with soil, sand and
manure. Fertilization uses organic fertilizer and
agricultural lime which is given once every 2 weeks.The
butterfly pea flowers were picked when in bloom, then
while still fresh and separated from the stems, were sorted.
Only those that were still intact were selected. The samples
were then reduced in size by chopping them with a
stainless-steel knife.

Extraction

After reducing the size of the butterfly pea flowers, the
extraction process was carried out using the maceration
(soaking) method. Soaking was done using boiling water
asasolventin aratio of 1:8 (1 g butterfly pea flowers: 8 ml
water). modified based on research by Yudiono (2011).
The solution was stirred for 5 minutes and afterwards was
filtered using filter paper, to obtain the butterfly pea flower
filtrate.

Powder Production

The filtered butterfly pea flower filtrate was added with
maltodextrin at levels of 10%, 20%, 30% of the filtrate.
The solution was stirred again until it became
homogeneous using a magnetic stirrer to ensure that the
solution was evenly mixed. Then it was dried using a
drying oven (three ovens available) at the temperatures of
70°C (first oven), 80°C (second oven), and 90°C (third
oven) with the same drying time of 7 hours. This drying
process followed the research procedures of Yogaswara et
al. (2017), namely the modified thin layer drying. The final
stage was the flouring process using a blender, and in order
to get the same size shape, sieving was carried out with a
size of 60 mesh (mm add).
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Determination of Antioxidant Activity (Jabbar et al.
2019)

4 ml of the sample solution was taken, then 1 ml of
DPPH solution was added with a concentration of 0.2 mM,
then the solution was left for 30 minutes before analysis.
Afterwards, 1 ml of the solution was taken and the
absorbance was measured at a wavelength of 517 nm.

E-DPPH = [(%) x 1000] Q)
Here;
E-DPPH= Effect of DPPH capture (%)
A0 = absorbance of the control or without the addition
of DPPH

Al = absorbance of the sample

Determination of Anthocyanin Levels (Lee et al.,
2005)

About 1g of anthocyanin powder was placed in two
different test tubes and diluted. The first test tube was
added with 10ml of KCI (pH 1.0) buffer solution and the
second test tube was added with 10ml of CH3COzNa (pH
4.5) buffer solution. Using a spectrophotometer, the
absorbance values of the sample were determined at 520
nm and 700 nm wavelength. The absorbance value of the
sample was calculated by using (Eq 2): (Giusti and
Wrolstad, 2003)

Absorbance (A) = [(As20nm — A700nm) PH 1.0 —
(ASZO nm - A700 nm) pH 4.5] ............ (2)

The total anthocyanin in the sample was calculated as
cyanidin-3-glucoside following (Eqg. 3):

Ax MWx DF X 103

Total Anthocyanin (mg/L)= —

®)

Here;

A = (A520nm- A700nm) pH1.0 - (A520nm- A700nm)
pH4.5

MW = Molecular Weight (448.8 g/mol forcyanidin-3-
glucoside)

DF = Dilution Factor

103 = Conversion from gram to milligram

¢ = Molar extinction coefficient, L x mol-1 x cm-1
(26,900 L/mol/cm for cyanidin-3-glucoside)

| = Pathlength (1 cm)

Determination of Water Content (AOAC, 2005)

Before using the cup, it was first baked in the oven for
30 minutes at a temperature of 100-105°C. Then the
crucible was cooled in a desiccator to remove any water
vapor and weighed (A). The sample was weighed as much
as 2 g inadry cup (B), then it was baked in an oven for 6
hours at the temperature of 100-105°C. The sample was
next cooled in a desiccator for 30 minutes and weighed (C).
This stage was repeated until a constant weight was
achieved. Determination of water content was calculated
using the formula:

Water content (%) = g x 100% 4)

Here:

A: weight of empty cup (g)

B: cup weight + initial sample (g)

C: cup weight + dry sample (g)

Dissolving Time Test (Andhika, 2016)

The sample was weighed at 5 grams and dissolved in
50 ml of water, then stirred until homogeneous using a
magnetic stirrer and a light, to determine whether the
powder dissolved in water contained sediments or not. In
this study, solubility was calculated based on the time the
butterfly pea flower powder dissolved completely in
seconds (s).

Color Properties (Colorimeter AMTAST AMT506)
Color test measurements used the AMTAST AMT506
Colorimeter. The parameters measured include the L*
(lightness) value, which means it tended to have white,
gray, and black achromatic colors; the a* value represented
the color red (+) to green (-) and the b* value represented
the color yellow (+) to blue (-). The steps of using this tool
are as follows:
e Turn on the colorimeter by moving the power switch
button to the ‘on’ position.
e Select color space L, a*, b* by pressing the Lab
button.
e Place the tip (focus lens) of the tool on the sample
target which had been placed in the plastic above
e  Press the measuring button.
Measurement of the target color on the sample was
completed when the indicator beeped and the target color
results appeared on the display.

Results and Discussion

Antioxidant Activity

The average values of antioxidant activity of instant
butterfly pea flower powder with the addition of varying
levels of maltodextrin and drying temperatures are
presented in Table 1.

Table 1 shows that the average value of the antioxidant
activity of instant butterfly pea flower powder ranges from
6.3% to 51.47%. The highest average value of antioxidant
activity is found in the treatment of adding variation in
maltodextrin content of 10% and a drying temperature of
70°C, which is 51.47%. While the lowest average value of
antioxidant activity is found in the treatment of adding
variation in maltodextrin of 30% and a drying temperature
of 90° C, which is 6.3%.

The increase of maltodextrin concentration and drying
temperature can cause a decrease in the antioxidant activity
of the instant butterfly pea flower powder. This is because
the greater the amount of the total solids contained in the
material, namely maltodextrin as a filler, the smaller the
measured antioxidant activity became. Alternatively, it can
also be caused by changes in antioxidant compounds as a
result of the drying process using high temperatures, which
causes the phenolic compounds to decompose so that their
ability as antioxidants decreases (Estiasih, 2009). Heat can
cause the decomposition of antioxidant compounds into
other forms, resulting in a decrease in antioxidant activity,
and bioactive components such as flavonoids and phenols
being damaged at temperatures above 50 °C. The results of
the antioxidant activity test showed that the combination of
temperature and maltodextrin concentration had an effect
on the stability of antioxidant compounds, where the
maltodextrin concentration of 20% in various temperature
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treatments appeared to be the most stable compared to
other treatments. Temperature treatment causes instability
of antioxidant compounds (the higher the drying
temperature, the worse the impact) while maltodextrin
plays a role in protecting the stability of these compounds
from external factors (drying temperature), but in this study
a concentration of 20% provided the best protective effect.
Fathinatullabibah et al. (2014) confirmed that flavonoids
were unstable at 70°C. It was further revealed that
flavonoids were a class of compounds that were not heat
resistant and were easily oxidized at high temperatures
(Rompas et al., 2012)

Anthocyanin Levels

The average values of anthocyanin content of instant
butterfly pea flower powder treated with variations in
maltodextrin and drying temperatures are presented in
Table 2.

Table 2 shows that the average value of the anthocyanin
content of instant butterfly pea flower powder ranges from
19.02 — to 47.36 mg/g. The highest average value of
anthocyanin content is found in the treatment of adding
variations in maltodextrin content of 10% and a drying
temperature of 70°C, which is 47.36 mg/g. While the
lowest average value of anthocyanin content is in the
treatment of adding variation in maltodextrin content of
30% and drying temperature of 80°C, which is 19.02 mg/g.

Increasing the concentration of maltodextrin and drying
temperature can cause a decrease in anthocyanin levels in
instant butterfly pea flower powder. This is because the
addition of higher levels of maltodextrin will increase the
solidity of the material so that the amount of anthocyanin
levels decreases. Related to this, maltodextrin is a
polysaccharide. With heat treatment, simpler compounds
are formed, both disaccharides (sucrose) and
monosaccharides  (glucose). The  formation  of
monosaccharides and disaccharides at high temperatures
will cause a brown compound (melanoidin) through the
Maillard reaction or caramelization. The formation of this

brown color has the effect of decreasing the absorbance
value so that the higher the maltodextrin the anthocyanin
test results are also lower. According to (Cao et al., 2009;
Rein, 2005) heating causes the degradation of sugar into
furfural and 5-hydroxymethyl-furfural and reacts with
anthocyanins to form brown products. This is in
accordance with previous research results (Marsin et al.,
2020; Hariadi et al., 2018; and Ariani, 2005). Similar
results occurred in research by Padzil et al. (2018), in
which increasing the concentration of maltodextrin would
reduce the total monomeric anthocyanin content of purple
sweet potato extract. Increasing the drying temperature
causes the anthocyanin content obtained to be smaller
because at high temperatures the anthocyanin degrades into
ketone products. According to Dai (2010), at temperatures
of more than 70°C the degradation of anthocyanins will be
quite significant. Damages due to drying can occur in two
stages, namely hydrolysis of the anthocyanin glycosidic
bonds, resulting in unstable aglycones, and the aglycone
rings open to form carbinol and chalcone groups which will
cause color changes (Jian He, 2004). At the 30%
maltodextrin treatment, the drying temperature was
increased to 90°C, but the anthocyanin content did not
differ/nad no effect. This shows that the higher the
concentration of the encapsulate/coating material, the
stronger the protective power of the core material
(anthocyanin) against heat treatment. The structure of the
maltodextrin molecule is spiral-shaped so that the flavor
molecules as the core ingredient will be trapped in the
spiral helix structure. Thus, the addition of maltodextrin
will be able to reduce the loss of chemical components
during the heating process (Gustavo, et al., 1999)

Water Content

The average values of the water content of instant
butterfly pea flower powder with the addition of variations
in maltodextrin content and drying temperatures are
presented in Table 3.

Table 1. Average values of antioxidant activity (%) instant butterfly pea flower powder

Maltodextrin Concentrations Drying Temperatures
70°C 80°C 90°C
10% 51.47g +0.29 41.98f+0.19 36.2de +4.11
20% 38.42e +1.92 34.48d +0.90 30.12¢ + 1.85
30% 28.75¢ +0.29 10.69b £ 1.06 6.3a +0.50
Note: Values followed by different letters indicate significantly different results in the Duncan test (0=5%)
Table 2. Average values of anthocyanin content (mg/g) instant butterfly pea flower powder
. . Drying Temperatures
Maltodextrin Concentrations 70°C 20°C 90°C
10% 47.36f£0.16 43.04e+1.19 29.69c+0.28
20% 31.61d £ 0.43 24.02b £ 2.41 23.06b £ 0.29
30% 19.89a=+ 0.28 19.02a + 0.29 20.27a+0.16
Note: Values followed by different letters indicate significantly different results in the Duncan test (a=5%)
Table 3. Average values of water content (%) of instant butterfly pea flower powder
. . Drying Temperatures
Maltodextrin Concentrations 70°C 20°C 90°C
10% 6.75g +0.17 6.14f+0.22 4.72¢+0.32
20% 6.51g+0.13 5.17d £ 0.25 3.65b+0.14
30% 5.73e+0.16 4.36c+0.18 2.99a+0.23
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Note: Values followed by different letters indicate significantly different results in the Duncan test (0=5%)
Table 4. Average values of dissolution time (s) of butterfly pea flower instant powder

. . Drying Temperatures
Maltodextrin Concentrations 70°C 20°C 90°C
10% 61g +3.00 54.67f+1.52 59.33g +1.52
20% 43d £ 1.00 47e¢+2.00 37.33c£2.51
30% 17a +2.00 21b +2.00 16.67a+ 1.52

Note: Values followed by different letters indicate significantly different results in the Duncan test (0=5%)

Table 3 shows that the average water content of instant
butterfly pea flower powder ranges from 2.99% - 6.75%.
The lowest average value of water content is found in the
treatment of adding variations in maltodextrin content of
30% and a drying temperature of 90°C, which is 2.99%.
While the highest average value of water content is in the
treatment of adding variations in maltodextrin content of
10% and a drying temperature of 70° C, which is 6.75%.
This is because maltodextrin generally has low
hygroscopicity so that the hygroscopicity of microcapsules
formed with increased maltodextrin concentration
decreases, resulting in microcapsules with lower water
content. At maltodextrin concentration of 10% to 20% with
a drying temperature of 70°C, during the Duncan test there
is no difference. This can happen if the air flow in the dryer
at that time was too slow, causing the water vapor content
around the dried material to became increasingly saturated
as a result of the differences in vapor pressure inside and
outside the ingredients (10% and 20% concentration)
became small; this would have an impact on water
evaporation, both treatments were no different. On the
other hand, the water absorbed by maltodextrin evaporates
more easily, so that the process of evaporating the powder
water is easier and faster, causing the water content of the
material to decrease (Arifin, 2006). The higher the drying
temperature used, the higher the heat received by the
powder so that the amount of evaporated water in the
powder increases, and the measured water content
becomes lower (Dwi, 2016). Differing collected results
were reported by Ali et al. (2016), which showed that the
water content of guava slices dried in a convection oven for
4.5 hours at a temperature of 80°C was 7.15%.
Furthermore, the research conducted by Sarofa and
Saraswati (2021) on watermelon extract enriched with
butterfly pea flowers, with maltodextrin encapsulate at a
temperature treatment of (40, 50, 60)°C and maltodextrin
concentration of (10, 15, 20)%, drying time of 7 hours,
resulted in water content of 3.15 - 4.91 %The research
results showed that the water content value in instant
butterfly pea flower powder was normal. This is still in
accordance with the Indonesian National Standard (SNI)
01-3709-1995, which states that the maximum water
content in spice powder is 12%. Meanwhile, the standard
moisture content for spices according to USDA (2023) is
between 4%-14%, depending on the type of spice.

Solution or Wetting Time

The average values of the dissolution time of instant
butterfly pea flower powder with the addition of varying
levels of maltodextrin and drying temperatures are
presented in Table 4.

Table 4 shows that the average value of the longest
dissolving time is found in the treatment of adding
variations in maltodextrin content of 10% and a drying

temperature of 70°C, which is 61 seconds. While the
average value of the fastest dissolving time is found in the
treatment of adding variations in maltodextrin content of
30% and drying temperature of 90°C, which is 16.67
seconds.

The interaction between variations in maltodextrin
addition and drying temperatures can cause the dissolution
time of instant butterfly pea flower powder to become
faster. This is because maltodextrin is a carbohydrate that
is classified as an oligosaccharide, which is easily soluble
in water, so it can form a system that is evenly dispersed
(Zhang et al., 2018). The greater the amount of
maltodextrin added to the preparation, the faster the
dissolving time. Cano-Chauca et al. (2005) reported that
mango powder coated with maltodextrin had a solubility
above 90%, indicating that maltodextrin can increase the
solubility of the powder. This is due to its ability to be
easily dispersed in a solution due to the presence of
hydroxyl groups which tend to bind water to the granules.
This is because polysaccharides, which are included as
maltodextrin, have hydroxyl groups which are hydrophilic.
The presence of hydroxyl groups also increases the
solubility of organic compounds in water, because they can
form hydrogen bonds with water molecules. According to
Tako (2000), the presence of free hydroxyl groups will
absorb water. Thus, the greater the number of hydroxyl
groups in a polysaccharide molecule, the higher its ability
to absorb water. According to Siregar (1992), in Husni et
al. (2020), the time required to dissolve is around 1 (one)
to 2 (two) minutes. Therefore, the quicker the dissolving
time is, the better the quality of the instant butterfly pea
flower powder will be.

Color Profile

Brightness Color Value (L*)

The average brightness (L*) of instant butterfly pea
flower powder treated with variations in maltodextrin
content and drying temperature can be seen in Table 5.

Table 5 shows that the highest average level of
brightness in instant butterfly pea flower powder treated
with a maltodextrin content of 30% and a drying
temperature of 90°C is 69.63 so that the quality of instant
butterfly pea flower powder produced has a very strong
level of brightness. The lowest level of brightness in instant
butterfly pea flower powder with the addition of 10%
maltodextrin content and a drying temperature of 70°C is
52, so that the quality of instant butterfly pea flower
powder produced has a very low brightness level.

Based on the average values, the brightness level of
instant butterfly pea flower powder tends to increase with
increasing variations in maltodextrin content and drying
temperatures. This is because maltodextrin has the
characteristics of a white powder, so the brightness
coordinate value L* is influenced by the addition of
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maltodextrin levels as an powder producing during the
drying process. According to Wibawanto (2014), the
higher the level of maltodextrin added, the higher the
brightness coordinate (L*) produced. So, the lower the
maltodextrin content is added, the lower the brightness
coordinate (L*) obtained will be. Apart from that,
maltodextrin is also able to form a layer around the color
pigment, so the resulting powder will tend to be brighter.
Meanwhile, for the drying temperature, the higher the
temperature used, the more damage and loss of pigment in
the material may occur (Oktaviana, 2012). So the
brightness level value of instant butterfly pea flower
powder increases and it becomes brighter. Another thing is
that the L* value is related to the pigment of the material,
so the greater the pigment content is, the higher the
absorption value and the lower the total reflectance will be,
which can result in a lower L* value. For the treatment of
maltodextrin with the concentration of (20 and 30) % and
drying temperature of (70 and 80) ‘C there was no
statistical difference. This shows that at high maltodextrin
concentrations of (20 and 30) %, it is still effective in
preventing damage to the core material (anthocyanin
pigment), especially up to the drying temperature of 80°C

In this study, the L* results are related to the
anthocyanin pigment content as shown in Table 2. That is,
a high anthocyanin content produces powders with lower
L* values. Garcia-Estevez et al. (2017) reported that a low
L* value indicated a higher anthocyanin content, while an
increase in the L* value indicated a decrease in
anthocyanin content.

Red/Green Color Value (a*)

The average red color (a*) of instant butterfly pea
flower powder treated with variations in maltodextrin
content and drying temperature are presented in Table 6.

Table 6 shows that the average level of redness (a*) is
highest in instant butterfly pea flower powder treated with
10% maltodextrin content and drying temperatures of
70°C, which is at +2.6 so that the quality of the instant
butterfly pea flower powder produced has a very strong
level of redness. This is because more anthocyanin extract
is added at a lower drying temperature. The higher the
concentration of maltodextrin, the paler the product tends
to be. As the color becomes less attractive, the panelists
would find it more unlikeable (Sarofa and Saraswati,

2021). According to Lestari et al. (2019), maltodextrin has
a white base color. When it is added to the extract it will
increase the brightness of the product and so will reduce
the a* value and vice versa. On the other hand, in the
anthocyanin concentration treatments of 20% and 30%
with various drying treatments, the color tends to be green
(negative sign). In this treatment, the maltodextrin content
was 30% and the drying temperature was -3.23, so the
quality of the instant butterfly pea flower powder produced
has the lowest level of redness. The higher the
concentration of maltodextrin, the impact will be greater
on reducing the absorbance in the color test, because the
wavelength changes or decreases so that the green color is
absorbed more than the red color.

Based on the average values, the redness level of instant
butterfly pea flower powder tends to increase and decrease
with the high and low variations in maltodextrin content
and drying temperature. This is because the value of the
level of redness is used as an indicator of the color
produced by a reddish or greenish sample. If the redness
(a*) is increasingly positive (+a), then it indicates that the
powder produced is increasingly leaning towards red. If the
reddish value is increasingly negative (-a*), it indicates
that the color of the powder is increasingly leaning towards
green (Ernawati, 2010). Meanwhile, the level of redness is
also influenced by the higher drying temperature treatment
which can cause a decrease in the level of redness in instant
butterfly pea flower powder. According to Nurhasanah
(2015), in general, high drying temperatures can increase
the loss of and damage to pigments in the material, and
because anthocyanins are very sensitive to heat processes,
the purple color of instant butterfly pea flower powder will
fade due to degradation and polymerization. The treatment
of adding variations in maltodextrin content and drying
temperature had a real influence on the redness level of
butterfly pea flower powder.

Yellow/Blue Color Value (b*)

The b* notation of the chromatic color with mixed blue
and yellow shows a +b* (positive) value from 0 to +70 for
yellow, and a —b* (negative) value from 0 to -70 for blue..
The average sizes of the yellowish color (b*) of instant
butterfly pea flower powder treated with variations in
maltodextrin content and drying temperatures are
presented in Table 7.

Table 5. Average value of brightness color measurement (L*) of instant butterfly pea flower powder

. . Drying Temperatures
Maltodextrin Concentrations 70°C 20°C 90°C
10% 52a+0.10 55.97b £ 0.45 57.47¢+0.45
20% 58.4c+1.56 58.33c+0.35 64.2e+0.36
30% 62.77d +0.72 63.23d+ 1.10 69.63f+0.32
Note: Values followed by different letters indicate significantly different results in the Duncan test (a=5%)
Table 6. Average value of red color size (a*) of instant butterfly pea flower powder
. . Drying Temperatures
Maltodextrin Concentrations 70°C 80°C 90°C
10% +2.6e £ 0.45 +2.57e +0.30 +2.37¢+0.10
20% -2.27c¢d £0.37 -2.37cd £0.5 -2.47b +0.35
30% -2.31cd £ 0.15 -2.42¢b+0.10 -3.23a+041

Note: Values followed by different letters indicate significantly different results in the Duncan test (a=5%); The (-) sign indicates the color direction

tends to be green, the (+) sign indicates the color direction tends to be red
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Table 7. Average value of yellowish color size (b*) of instant butterfly pea flower powder

. . Drying Temperatures
Maltodextrin Concentrations 70°C 20°C 90°C
10% -11.16%+ 1.83 -11.17¢+ 0.41 -12.339+0.05
20% -18.2°+0.20 -18.37¢+ 0.35 -19.57%2+0.15
30% -18.4° £ 0.70 -19.23% £ 0.55 -21.272+0.23

Note: Values followed by different letters indicate significantly different results in the Duncan test (a=5%); The (-) sign indicates the color tends to be

blue, the (+) sign indicates the color tends to be yellow

Table 7 shows that in, the yellowness value test (b*) for
all treatments shows a blue color, especially with the higher
maltodextrin concentration and higher drying temperature.
These results show that the color value b* has a negative
correlation with the results of the analysis of anthocyanin
levels High temperatures cause the release of hydroxyl
groups from maltodextrin so that the condition of the dried
product becomes more alkaline. In alkaline conditions the
anthocyanin pigment will turn blue, therefore when the
drying temperature is increased the -b (blue) value also
increases . This is in accordance with the research results
of Shao et al. (2011) who reported that there was a negative
correlation between the color variables b* and L* and the
total anthocyanin content. Furthermore, it is stated that a
negative correlation between the color variable b* and total
anthocyanins can occur if the value of the b* variable is
negative, that is, showing the color yellow to be moving to
blue.

According to Harijono et al., (2001), adding
maltodextrin levels can reduce the intensity of the yellow
color so that the yellowness level value decreases due to
the browning effect. The addition of more and more
maltodextrin in the making of instant butterfly pea flower
powder causes the yellowness level to become lower; this
is because maltodextrin undergoes enzymatic and non-
enzymatic browning reactions in the drying process. The
color of the butterfly pea flower is purple, not blue, and the
purple color is a combination of reddish coordinates (a*)
and yellowish coordinates (b*), which are in the red and
blue areas.

Conclusion

In chemical tests, treatment with a maltodextrin
concentration of 10% and a drying temperature of 70°C
obtained the highest antioxidant activity value of 51.47%,
with the highest anthocyanin content of 47.36 mg/g.

In the physical test, treatment with a maltodextrin
concentration of 30% and a drying temperature of 90°C
produced the lowest water content of 2.99% (provided that
all water content treatments still met SNI standards), the
fastest dissolving time value was 16.67 seconds.

In the color profile test, treatment with a maltodextrin
concentration of 10% and a drying temperature of 70°C
obtained the lowest brightness measurement (L*) of 52 +
0.10, the highest redness measurement (a*) of +2.6 + 0.45,
and the yellowish measurement ( b*) was relatively high at
-11.16 £ 1.83 (note that for b*all treatments point to blue).

The moisture content of all instant powder treatments
when referring to instant spice powder standards, still
complies with the Indonesian National Standards or the
standards issued by the USDA.

The maltodextrin concentration of 10% at a drying
temperature of 70°C is the recommended treatment
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