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Aloe-buni is a functional drink made from aloe vera extract and buni fruit, rich in fiber 
and antioxidants that are beneficial to health. The purpose of this study was to determine 
the use of gum arabic and variations in drying temperature on aloe-buni powdered drinks. 
This study used a complete randomised design (CRD) factorial with two treatment 
factors: gum arabic filler concentrations of 10%, 20%, and 30%, and drying temperatures 
of 30°C, 40°C, and 50°C. The results of the study show that the best filling material and 
drying temperature to maintain the characteristics of Aloe-Buni powdered drink are 30% 
gum arabic concentration and 40°C heating temperature, which produce the best Aloe-
Buni powdered drink with a pH of 4.30; TSS of 41.33°Brix; L* color of 40.92; a* color 
of 4.86; b* color of 6.71; moisture content of 5.61%; solubility of 98.56%; antioxidant 
activity of 7.46%; and vitamin C of 66606.44 mg/100ml. 

Contribution to Sustainable Development Goals (SDGs): 
SDG 2: Zero Hunger 
SDG 3: Good Health and Well-Being 
SDG 9: Industry, Innovation and Infrastructure 
SDG 12: Responsible Consumption and Production 
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1. INTRODUCTION 

1.1. Research Background  

Functional beverages in Indonesia are currently experiencing 
rapid growth, driven by demand for foods and beverages that 
support health. Functional beverages made from aloe vera gel and 
buni fruit are among the products that contain bioactive 
compounds with development potential. Aloe vera is very easy to 
grow in Indonesia. In beverage production, the part used is the gel 
from the aloe vera plant [1][2][3][4]. According to Suriati et al. 
[5], the components of aloe vera gel include water, carbohydrates, 
protein, saponins, sterols, acemannan, and vitamins A, B, C, and 
E. Another agricultural product rich in nutritional value is the 
buni fruit [6][7]. The part that is most often processed is the fruit 
[8]. Buni fruit is known to have pharmacological activities, 
including antidiarrheal, antioxidant, anticancer, and antidiabetic 
[9][10][11]. Buni fruit is usually processed into beverages such 

as syrup, tea, jelly, jam, fermented drinks (wine), and colouring, 
and can even be consumed directly due to its sour and sweet taste. 
Buni fruit in the Philippines is known for its antioxidant 
properties and its health benefits. Several studies have reported 
that buni fruit extract contains antibacterial substances [6], 
glucosidase inhibitors [14], and antidiabetic properties 
[11][14][15], as well as important compounds that inhibit 
oxidation [10][16][17]. Formulating aloe vera and buni fruit into 
a refreshing drink called Aloe-buni, which provides health 
benefits, is a step towards diversifying beverage products and 
improving their composition [10][18][19]. This method has not 
been used in previous studies and requires further research. 

A weakness of aloe-buni beverage products is sedimentation 
due to the high total flavonoid content in buni fruit. [20]. The 
stability of drinks made from aloe vera gel and buni fruit is a 
fundamental factor to consider to extend their shelf life [21][22]. 
To determine the optimal characteristics of health drinks, research 
is needed on the use of gum arabic and the effects of drying 
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temperature on the characteristics of Aloe-buni powder drinks. 
The production of powdered drinks is a processing step that can 
overcome these problems. Fillers are needed in the production of 
powdered beverages to ensure optimal powder formation. Gum 
arabic is a filler that can be added to Aloe-buni beverages. The 
appropriate concentration needs to be determined, and drying 
temperature also greatly affects the characteristics of Aloe-buni 
powdered beverages. 

Instant powdered beverages can be produced using several 
methods. The drying method is less costly and easier to 
implement, but its production requires more time and energy. 
Bachtiar [23] and Riri [24] using the foam mat drying method. 
The advantage of the foam mat drying method is that drying time 
is short, reducing the risk of nutrient degradation by heat. 
However, this method is quite expensive and can only be used 
with liquid products of a certain viscosity [24]. Another method 
that can be used is the foam mat drying method. Gum arabic is a 
hydrocolloid used for flavor binding, thickening, thin film 
formation, and emulsion stabilization. In addition, gum arabic has 
higher solubility compared to other hydrocolloids [25]. This type 
of thickener is also heat-resistant in processes that use heat, but it 
is better to control the heat to shorten heating time, as gum arabic 
can slowly degrade and lose emulsification efficiency and 
viscosity. Gum arabic can be used for flavour binding, thickening, 
thin-film formation, and emulsion stabilisation. Viscosity 
increases in proportion to the increase in concentration.  

1.2. Literature Review 

1.2.1. Aloe vera 

Aloe vera is a plant that grows widely in tropical regions. There 
are around 300 types of aloe vera in the world. Currently, only 
Aloe barbadensis, better known as Aloe vera, can be processed 
into food. This type of aloe vera plant is widely found in 
Indonesia. Aloe vera has bright green leaves with irregular white 
spots. The average weight of the leaves per stem is around 0.5-1 

kg. [21]. According to Janurianti [26], Aloe vera has two layers: 
the green outer leaf skin and the inner gel parenchyma, which is 
soft, slimy, and colorless. Aloe vera is rich in chemical 
compounds. It contains as many as 200 active compounds, 
including sugars, anthraquinones, saponins, vitamins, enzymes, 
minerals, lignin, salicylic acid, and amino acids. Aloe vera gel 
fillet is colorless, thick, slimy, and clear with connective tissue. 
One of the main factors that influences the functional properties 
of aloe vera gel fillet is the handling of the leaves after 

harvesting[19]. 
Aloe vera, which has long been used for hair care, can be 

processed into various new food and beverage products. The type 
of aloe vera that can be consumed as food is aloe vera that does 
not have white spots on its skin. The aloe vera used is 1-4 years 
old. The leaf stalks are taken from the base of the leaf stalk, which 
is three to four stalks from the bottom. This plant is easy to grow 
in home gardens, drought-resistant, grows quickly, has a high 
yield, is pest- and disease-resistant, and is rich in nutrients. Aloe 
vera flesh contains various minerals, amino acids, fibers, 
enzymes, vitamins, and various bioactive substances that are 
beneficial to health. Aloe vera (Aloe barbadensis Miller) is a plant 
that has been known for thousands of years and used as a hair 
tonic, wound healer, and skin care product. This plant is easily 
found in dry areas of Africa. In general, aloe vera is one of the 10 

best-selling plants in the world that has the potential to be 
developed as a medicinal plant and industrial raw material. 

1.2.2. Bignay 

Buni is scientifically known as Antidesma bunius (L.) 
Spreng. This plant is a tree that can reach a height of 15-30 m, 
with a trunk diameter of around 20-25 cm. It has many branches 
and is leafy. Male and female flowers of the buni fruit are located 
on separate trees, arranged in clusters. Female flowers are larger 
than male flowers. The color of the fruit is initially bright green, 
turning red when ripe. The fruit is arranged in clusters, round or 
oval in shape, with a diameter of about 3 cm. The fruit is slightly 
larger than a pea, initially bright red and very sour, then turning 
blackish and juicy with a sweet-sour taste [27]. 

The buni plant can be used to treat the flu, cancer, anemia, 
impure blood, hypertension, heart palpitations, coughs, syphilis, 
and gonorrhea [8]. Ripe fruit can be used to treat digestive 
problems such as dysentery, diabetes, indigestion, and 
constipation [28]. The fruit can be processed into high-value 
products, including instant powdered drinks. 

1.2.3. Powdered Beverages 

Instant powdered beverages are food products in the form 
of granules (powder) that are easy to use or serve. Instant 
powdered drinks became popular in the 1990s and remain very 
popular with the public for their refreshing taste and practicality. 
They are easy to prepare, requiring only a quick stir to produce a 
ready-to-drink beverage that can be enjoyed immediately, either 
with hot or cold water [29]. The advantages of a material when 
made into powdered drinks are that product quality can be 
maintained, it is not easily contaminated, it is not susceptible to 
disease, and the product does not contain preservatives. Using a 
specific processing method, instant powdered drinks do not affect 
the material's content [30]. 

1.2.4. Gum Arab 

Gum arabic, also known as acacia gum, is a resin product 
obtained from tapping the sap of a leguminous tree of the same 
name (scientific name Acacia senegal). The name "gom arab" 
(from "gum arabic") literally means "Arabic sap." This plant most 
likely originated in the desert oases of North Africa, and perhaps 
also in Southwest Asia. Sudan accounts for 70% of the world's 
gum arabic production. Gum arabic is widely used in the food and 
chemical industries. Gum is used as an additive in beverages to 
reduce the surface tension of water and as a stabilizer. Gum arabic 
is highly soluble in water, both hot and cold, but is insoluble in 
organic solvents such as alcohol. Gum arabic also contains a 
protein component (2%) that is covalently bound in its molecular 
structure. The main characteristics of gum arabic are texture 
formation, film formation, binding, stabilizing, and emulsifying. 
Gum arabic has no taste or odor, so it can be added to food 
without affecting the organoleptic properties of the food to which 
it is added. Gum arabic is useful as an emulsifier and stabilizer 
because it has two sides, a hydrophilic side and a hydrophobic 
side, making it suitable for emulsifying two different solutions. 
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1.3. Research Objective 

The purpose of this study is to determine the effect of gum arabic 
filler concentration on Aloe-buni powdered drinks and to 
determine the effect of drying temperature on Alone-buni 
powdered drinks. 

2. MATERIALS AND METHODS 

This study was conducted at the Warmadewa University 
Processing Laboratory and the food analysis laboratory. This 
study used a completely randomized design (CRD) factorial 
pattern with two factors: factor 1, the gum arabic filler 
concentration (G), with three levels: 10%, 20%, and 30% gum 
arabic. Factor II was the drying temperature (T) treatment, with 3 
levels: T1 = 30℃, T2 = 40℃, and T3 = 50℃. From these 
treatments, the combination treatments yielded 3x3=9 treatment 
combinations, each repeated twice, resulting in 18 experimental 
units. 

The equipment used includes digital scales, a blender, a basin, 
a knife, a tablespoon, a mixing spoon, a strainer, plastic cups, 
plastic bottles, a cutting board, a chiller, beakers, measuring cups, 
droppers, analytical scales, Petri dishes, Erlenmeyer flasks, 
funnels, test tubes, test tube racks, pH meters, viscometers, and 
incubators. The main materials used were aloe vera leaves (Aloe 
barbadensis, Miller) and bignay fruit (Antidesma bunius L.). The 
materials used in the analysis were NaCl, distilled water, diluting 
solution, agar medium, and NaOH.  

The aloe vera used is from plants that are over 1 year old. 
There are no white spots on the skin of the aloe vera leaves. 
Washing is done to remove dirt stuck to the aloe vera leaves. 
Washing is done under running water. Soaking is done to reduce 
the yellow sap on the aloe vera leaves, which will affect the final 
result of the gel. Soaking is done for ± 5 minutes in chlorinated 
water. The aloe vera leaves are peeled to a thickness of ± 3mm to 
obtain the gel. To facilitate peeling and crushing, the leaves are 
cut and the thorns are removed. The aloe vera gel that has been 
cut and cleaned of its skin is then blanched at a temperature of 
80℃ ± 5 minutes to minimize the mucus produced by the aloe 
vera leaves. The blanched gel is then crushed with a blender. 
After heating, it is cooled and filtered again to obtain a filtrate 
free of residue. Gum arabic filler is added at 10%, 20%, and 30% 
concentrations, depending on the treatment. Drying is carried out 
in an oven at temperatures of 30°C, 40°C, and 50°C. 

3. RESULT AND DISCUSSION 

3.1. pH 

Based on the analysis of variance, it can be seen that the treatment 
of gum arabic filler concentration (G) had a significant effect 
(p<0.05) and the drying temperature treatment (T) had a very 
significant effect (p<0.01), while the interaction of the two 
treatments had no significant impact (P>0.05) on the pH of Aloe-
Buni powdered drinks. The average pH values of Aloe-Buni 
drinks resulting from the addition of gum arabic filler and from 
drying temperature treatments are shown in Table 1. 

 

 

Table 1.  pH of  Aloe-Buni Powder Drink 

Treatment Drying Temperature Average 

Concentration 
of Gum 
Arabic 

30℃  40℃  50℃ 
   

10% 4.63  4.25  4.21  4.36 a 

20% 4.99  4.29  4.33  4.54 a 

30% 5.04  4.30  4.50  4.61 a 

Average 4.89 a 4.28 b 4.35 b   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05) 

In the treatment with gum arabic filler, the higher the 
addition, the greater the increase in the pH of the aloe-Buni 
powder drink. The highest pH was obtained with a 30% addition 
of gum arabic (4.61), and the lowest was with a 10% addition 
(4.36). The increase in pH with increased gum arabic addition was 
due to gum arabic's high molecular weight, complex molecular 
structure, and high starch content, which make it more 
hygroscopic and complex. As a result, more water is retained in 
the material, making it difficult to evaporate. In line with the 
research 

Ref. [31] Reported That Gum arabic has a higher pH than the 
raw materials, so the more gum arabic is added, the higher the pH. 
Based on research conducted by Sutardi et al. [32], The pH value 
of gum arabic is 4.7. When a substance dissolves in water, the 
ratio of hydrogen ions to hydroxide ions changes. If the number 
of hydroxyl ions is greater than the number of hydrogen ions, the 
solution is alkaline and the pH rises, and vice versa [33]. The 
natural pH of gum from Acacia Senegal ranges from 3.9 to 4.9, 
which comes from glucuronic acid residue. pH is an acidity 
standard that determines the quality of powdered beverages after 
they are dissolved in water. The pH of powdered beverages 
depends on the type and amount of raw materials used during 
manufacturing. The pH obtained ranges from 5 to 5.7. The pH 
test results must be acidic (pH 6-6.8) because it can affect the 
powder's taste quality. 

During the drying temperature treatment, the pH of the 
aloe-Buni powder drink decreased insignificantly as the drying 
temperature increased. The highest pH was 4.89 at 30⁰C, and the 
lowest was 4.28 at 40⁰C. The decrease in pH with increasing 
drying temperature was caused by the formation of acids in the 
product, resulting from enzyme activity and the presence of starch 
or sugar in the material. Starch molecules tend to attract 
negatively charged particles. The attraction of OH- ions to the 
sugar molecules will cause the concentration of H+ ions in the 
solution to increase, thereby decreasing the pH. Gum arabic acts 
as a stabilizer, binding water and water-soluble organic acids 
during the drying process. Therefore, adding more gum arabic 
will preserve the organic acids in aloe vera powder, as indicated 
by a decrease in the pH value of aloe vera powder [34]. When a 
substance is dissolved in water, the ratio of hydrogen ions to 
hydroxyl ions will change. If the number of hydroxide ions 
exceeds the number of hydrogen ions, the solution is basic, 
raising the pH; vice versa. Gum arabic is stable in acidic 
solutions. The natural pH of gum from Acacia Senegal ranges 
from 3.9 to 4.9, due to glucuronic acid residues. 
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3.2. Vitamin C 

Based on the analysis of variance, the gum arabic filler 
concentration (G) treatment had no significant effect (p>0.05), 
whereas the drying temperature (T) treatment was significant 
(p<0.05). while the interaction of the two treatments had no 
significant effect (P>0.05) on the vitamin C content of Aloe-Buni 
powdered drinks. The average vitamin C content of Aloe-Buni 
drinks resulting from the addition of gum arabic filler and drying 
temperature treatments is shown in Table 2. 

Table 2. Vitamin C Aloe-Buni Powder Drink 

Concentration Drying Temperature Average 

 Arabic Gum 30℃  40℃  50℃    

10% 42.08  72.61  58.23  57.64 a 

20% 54.03  63.52  56.40  57.98 a 

30% 37.77  57.40  39.83  45.00 a 

Average 4463.16 a 6451.39 a 5149.17 a   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05) 
 

In the treatment of adding gum arabic filler, it was observed 
that the higher the addition of gum arabic, the more significant 
the increase in the vitamin C content of aloe-Buni powder. The 
highest vitamin C content was obtained with a 20% addition of 
gum arabic, which was 5798.704, and the lowest was with a 30% 
addition of gum arabic, which was 4500.466. The decrease in 
vitamin C due to the increase in gum arabic addition is caused by 
the fact that the higher the concentration of gum arabic, the higher 
the vitamin C content. This is because gum arabic is a 
hydrocolloid that can form a gel, thereby protecting vitamin C 
and other nutrients from oxidative damage. This may also be 
caused by the fact that gum arabic is a water-soluble component 
that can bind water [35]. Therefore, the higher the concentration 
of gum arabic, the stronger its binding power will be, and it will 
protect vitamin C from damage during the drying process, 
resulting in higher vitamin C content in aloe-buni powdered 
beverage products. 

In the drying temperature treatment, it can be seen that the 
higher the drying temperature the more significant the increase in 
the vitamin C content of the aloe-Buni powder drink. The highest 
vitamin C content was obtained at (T) 40⁰C, which was 6451.391, 
and the lowest was at a temperature of (T) 40⁰C, which was 
4463.164. The increase in Vitamin C content due to the increase 
in drying temperature was caused by the addition of gum arabic 
in the processing, which can protect important compounds such 
as vitamins from extreme temperatures, because gum arabic can 
form a coating and has a strong binding power to the coated 
compounds [36]. 

3.3. Antioxidant Activity 

Based on the analysis of variance, it can be seen that the treatment 
of gum arabic filler concentration (G) had no significant effect 
(p>0.05), and the drying temperature treatment (T) had a 
significant effect (p<0.05). while the interaction of the two 
treatments had no significant effect (P>0.05) on the antioxidant 
activity of Aloe-Buni powdered drinks. The average antioxidant 
activity levels of Aloe-Buni drinks resulting from the addition of 
gum arabic filler and the drying temperature treatments are shown 
in Table 3. 

 
Table 3. Antioxidant Activity of Aloe-Buni Powder Drink 

Concentration Drying Temperature Average 

 Gum Arabic 30℃  40℃  50℃    

10% 7.76  10.83  7.58  8.72 a 

20% 16.99  5.91  9.23  10.71 a 

30% 27.56  7.46  7.60  14.20 a 

Average 17.44 a 8.07 b 8.13 b   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05) 
 

In the treatment of adding gum arabic filler, it can be seen that 
the higher the addition of gum arabic, the higher the antioxidant 
activity of the aloe-Buni powder drink increases significantly. 
The highest antioxidant activity was obtained with a 30% addition 
of gum arabic (14,204), and the lowest was with a 10% addition 
(8.72). The increase in antioxidant activity with increasing gum 
arabic addition is because higher concentrations of gum arabic 
result in greater antioxidant activity. Gum arabic can protect or 
bind to an active compound found in a food ingredient. In this 
study, the antioxidant compound bound to gum arabic, so that the 
antioxidant compound in aloe-buni powdered drinks could be 
protected by gum arabic. This shows that the higher the use of 
gum arabic, the higher the antioxidant activity. In addition, gum 
arabic encapsulation has antioxidant activity. 

In the drying temperature treatment, the lowest solubility 
level was observed at a temperature (T) of 40⁰C (8.067), then 
increased slightly at a temperature (T) of 50⁰C (8.134), and then 
increased further at a temperature (T) of 30⁰C (17.439). 
Antioxidants are also compounds that can inhibit oxidation 
reactions by binding free radicals and highly reactive molecules. 
As a result, cell damage is inhibited. Natural antioxidant 
compounds with proven high antioxidant potential include 
vitamin C, vitamin E, carotenoids, and polyphenolic compounds 
such as phenolic acids, flavonoids, tannins, and lignans. This is in 
accordance with Trissanthi and Wahono [37], that the antioxidant 
activity produced tends to decrease with longer heating times. 

3.4. Total Dissolved Solids 

Based on the analysis of variance, it can be seen that the treatment 
of gum arabic filler concentration (G) had a very significant effect 
(p<0.01), and the drying temperature treatment (T) had a 
significant effect (p<0.05), while the interaction of the two 
treatments had no significant effect (P>0.05) on the total 
dissolved solids (TSS) of Aloe-Buni powdered drinks. The 
average TSS values of Aloe-Buni drinks resulting from the 
addition of gum arabic filler and the drying temperature 
treatments are shown in Table 4. 
Table 4. Total Dissolved Solids (⁰Brix) of Aloe-Buni Powdered 

Drink 

Concentration Drying Temperature 
Average 

Gum arabic 30℃  40℃  50℃ 

10% 49.00  48.33  52.33  49.89 a 

20% 43.67  47.67  49.17  46.83 a 

30% 43.50  41.33  42.83  42.56 b 

Average 45.39 a 45.78 a 48.11 a   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05) 
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In the treatment of adding gum arabic filler, it can be seen that 
the higher the addition of gum arabic, the total dissolved solids 
(TSS) of the aloe-Buni powder drink decreased insignificantly. 
The highest antioxidant activity was obtained with a 10% addition 
of gum arabic, which was 49.89, and the lowest was with a 30% 
addition of gum arabic, which was 42.56. The decrease in TSS 
due to the addition of gum arabic was caused by its solubility. 
This was in line with the results of the solubility test for gum 
arabic concentration. The higher the gum arabic concentration, 
the longer the solubility time required. Qualitatively, the higher 
the gum arabic concentration used, the lower the sediment 
formed. This was due to the function of gum arabic as a stabilizer 
used in food ingredients. According to Permata and Sayuti [38], 
explains that the factors affecting the solubility of a solid 
substance in a liquid are stirring intensity, pH, temperature, 
solvent composition, particle size, surfactant effect, complex 
formation, and pressure. In this case, particle size can reduce 
solubility. The higher the concentration of gum arabic used, the 
larger the powder particles produced, which affects the solubility 
of powdered beverages. 

In the drying temperature treatment, it was observed that the 
higher the drying temperature, the greater the increase in TSS of 
the aloe-Buni powder drink. The highest TSS value was obtained 
at a temperature (T) of 50⁰C, which was 48.11, and the lowest was 
at a temperature (T) of 30⁰C, which was 45.39. The decrease in 
TSS due to an increase in drying temperature is thought to be 
caused by the concentration of stabilisers, which is thought to 
affect the stability (total dissolved solids) of the product. In the 
study by Ayu Khairunnisa [39], it was found that the higher the 
concentration of gum arabic stabiliser added, the higher the total 
solids obtained in powdered beverages. 

3.5. Water Content 

Based on the analysis of variance, it can be seen that the treatment 
of gum arabic filler concentration (G) had no significant effect 
(p>0.05), and the drying temperature treatment (T) had no 
significant effect (p>0.05). while the interaction of the two 
treatments had no significant effect (P>0.05) on the moisture 
content of Aloe-Buni powdered drinks. The average moisture 
content of Aloe-Buni drinks resulting from the addition of gum 
arabic filler and from drying temperature treatments is shown in 
Table 5. 
 

Table 5. Water Content of Aloe-Buni Powdered Drink 
 

Concentration Drying Temperature 
Average 

Arabic Gum 30℃  40℃  50℃ 

10% 7.29  6.89  6.45  6.87 a 

20% 7.12  6.73  3.62  5.82 a 

30% 6.82  5.64  3.08  5.18 a 

Average 7.07 a 6.42 a 4.38 a   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05). 
 

In the treatment with gum arabic filler, the higher the 
addition, the greater the decrease in the water content of aloe-
Buni powdered drinks. The highest water content was obtained 
with a 10% addition of gum arabic (6.87), and the lowest was with 
a 30% addition (5.18). The decrease in water content due to the 
increase in addition was caused by the fact that gum arabic is 

composed of proteins covalently bound to macromolecular 
components. Gum arabic is composed of covalently bound 
proteins in macromolecular components. Proteins have amino 
and hydroxyl groups that are hydrophilic. These groups can form 
hydrogen bonds with one or more water molecules, enabling them 
to absorb water and retain it within their molecular structure, 
forming a thick colloid with a gel-like structure. However, gum 
arabic has a relatively low water-binding capacity. The water-
binding capacity of gum arabic can be influenced by proteins with 
functional groups that bind water. Compared to other 
hydrocolloids, gum arabic has the lowest water-binding capacity, 
at around 7.49%. 

Water content is a testing parameter to determine the amount 
of water in a material. In the drying temperature treatment, it was 
observed that the higher the drying temperature, the more 
significant the decrease in the water content of aloe-Buni 
powdered drinks. The highest water content was obtained at a 
temperature (T) of 30⁰C (7.075), and the lowest was at 50⁰C 
(4.384). The decrease in moisture content with increasing drying 
temperature is due to moisture content being a key parameter for 
dry products, as the presence of water can degrade product quality 
[24]. A relatively long heating process. Gum arabic contains 
proteins consisting of amino acids and hydroxyl groups that are 
hydrophilic. These hydrophilic groups can form hydrogen bonds 
with one or more water molecules, enabling them to absorb water 
and retain it in a single molecule. The more gum arabic is added, 
the lower the water content becomes. This is because gum arabic 
can bind water, but its water-binding capacity is relatively low, 
making it easier for water to evaporate during drying. This is in 
accordance with Praseptiangga et al. [41]. The water-holding 
capacity of gum arabic is relatively low compared to other types 
of hydrocolloids. Water-holding capacity is influenced by the 
protein's functional groups, which bind water. High water content 
in powdered products can significantly compromise product 
stability and cause clumping when stored. High water content in 
a product can cause damage due to microbial activity. 

3.6. Solubility 

Based on the analysis of variance, it can be seen that the treatment 
of gum arabic filler concentration (G) had no significant effect 
(p>0.05), and the drying temperature treatment (T) had no 
significant effect (p>0.05). while the interaction of the two 
treatments had no significant effect (P>0.05) on the solubility of 
Aloe-Buni powdered drinks. The average solubility values of 
Aloe-Buni drinks resulting from the addition of gum arabic filler 
and the drying temperature treatments are shown in Table 6. 

 
Table 6. Solubility of Aloe-Buni Powdered Drink 

 

Concentration Drying Temperature 
Average 

Gum arabic 30℃  40℃  50℃ 

10% 98.00  95.81  98.55  97.45 a 

20% 96.88  98.06  97.42  97.45 a 

30% 95.21  98.56  96.21  96.66 a 

Average   96.69 a 97.47 a 97.39 a   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05). 
 

In the treatment of adding gum arabic filler, it can be seen that 
the higher the addition of gum arabic, the higher the solubility of 
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the aloe powder drink -Buni decreased significantly. The highest 
solubility was obtained with a 20% addition of gum arabic, which 
was 97.449, and the lowest was with a 30% addition of gum 
arabic, which was 96.659. The decrease observed upon adding 
gum arabic was due to solubility, the maximum amount of a 
substance that can dissolve in a given amount of solvent or 
solution at a given temperature. Water serves as a medium that 
disperses various compounds in food ingredients. One factor that 
affects dissolution time is the water content of the material. The 
higher the water content in instant beverage powder, the longer it 
takes to dissolve. An increase in the water content of food 
ingredients forms bonds that cause clumping and require a longer 
time to break the bonds between particles. The higher the 
concentration of gum arabic, the longer the dissolution time 
required. Permata and Kesuma [38], explains that the factors 
affecting the solubility of a solid substance in a liquid are stirring 
intensity, pH, temperature, solvent composition, particle size, 
surfactant effect, complex formation, and pressure. In this case, 
particle size can be a factor in decreasing solubility. The higher 
the concentration of gum arabic used, the larger the powder 
particles produced, which affects the solubility of instant 
powdered drinks. 

Solubility is the time required for all powders to dissolve 
completely in water. In the drying temperature treatment, the 
lowest solubility level was found at 30℃ (96.695), then increased 
at 40℃ (97.475), and then decreased slightly at 50℃ (97.390). 
This is in line with the research. According to Ref. [42], The 
solubility of a substance in water is influenced by the water 
content of the substance. A high water content in a substance 
makes it difficult to disperse in water because it tends to stick 
together, preventing the formation of pores. As a result, the 
substance cannot absorb large amounts of water. In addition, 
substances with high water content have a narrow surface area 
that can be wetted because the particles are large and stick 
together. 

3.7. Color 

Based on the analysis of variance, the gum arabic filler 
concentration (G) treatment had a very significant effect 
(p>0.01), while the drying temperature (T) treatment had no 
significant effect (p>0.05). while the interaction of the two 
treatments had a significant effect (P<0.05) on the vitamin C 
content of Aloe-Buni powdered drinks. The average vitamin C 
content of Aloe-Buni drinks resulting from the addition of gum 
arabic filler and drying temperature treatments is shown in Table 
7. 

Table 7. Colors of Aloe-Buni Powdered Beverages 
 

Concentration Drying Temperature 
Average 

Gum arabic 30℃  40℃  50℃ 

10% 4.88  3.69  3.69  4.36 a 

20% 6.11  5.51  5.51  5.48 b 

30% 6.78  4.86  4.86  7.33 a 

Average 5.92 ab 4.69 b 4.69 a   

Note: Average values followed by the same letter in the same 
row/column indicate no significant difference (P>0.05). 
 

In the treatment of adding gum arabic filler, it was observed 
that the higher the addition of gum arabic, the more significant 
the increase in the a* color value of the aloe-Buni powder drink. 

The highest a* color value was obtained with a 50% addition of 
gum arabic, which was 7.33, and the lowest was with a 30% 
addition of gum arabic, which was 4.36. According to 
Widiantoko and Yunianta [43], the addition of stabilisers in food 
products does not affect the final product, as gum arabic 
stabilisers are brownish-white in powder form but become clear 
or bright when dissolved. Gum arabic has low viscosity and no 
taste or color, so it can be added in specific amounts without 
affecting the organoleptic properties of food products. 
Based on the results of the a* color test analysis of aloe-buni 
powdered drinks based on drying temperature treatment, there 
were significant differences. At drying temperatures of 30℃ to 
50℃, there was a continuous decrease, with an increase only at 
the highest gum arabic concentration (30%) and 50℃, which 
increased by 10.35. An increase in storage temperature stimulates 
the hydrolysis of glycosidic bonds between aglycone and glycone 
groups in the anthocyanin structure. This hydrolysis produces 
aglycone groups that can be readily structurally transformed into 
colourless chalcone compounds. The decrease in redness value 
was due to an increase in the reaction rate of the structural 
transformation of flavilum cations (red) into chalcones 
(colorless). The increase in a* color at a temperature of 50℃ was 
due to the addition of 30% gum arabic concentration, which 
occurred because of the high gum arabic concentration. This is 
also in line with the research conducted by Widiantoko and 
Yunianta [43]. Gum arabic is a natural stabiliser that is colourless, 
odourless, and tasteless, so it does not affect the colour, aroma, or 
taste of food. 

4. CONCLUSION 

Gum arabic concentration 30% and a heating temperature of 40°C 
produce the best Aloe-buni powdered drink, with a pH of 4.30; 
TSS of 41.33 °Brix; L* color of 40.92; a* color of 4.86; b* color 
of 6.71; water content of 5.61%; solubility of 98.56%; antioxidant 
activity of 7.46%; and vitamin C content of 66,606.44 mg/100ml. 
Further research is recommended to test the bioactive compounds 
present in the powder, its shelf life, and its packaging. 
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