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ABSTRACT 

 
Moringa contains nutrients that benefit the food and health sectors. The part that has many benefits 

is the leaves. Moringa leaves contain the compound quercetin (flavonoid), which has antioxidant 
properties. Kelulut honey contains protocatechuic acid (PCA), which has potent antioxidant activity and 
OH groups to attract free radicals. The development of a functional drink from Moringa leaves and kelulut 
honey can be packaged more practically as an instant drink. This research aims to determine the physical 
characteristics, antioxidant activity, and panelists' preference level (hedonics) for instant drinks with 
variations of drying temperatures (50, 60, 70°C) and maltodextrin concentrations (15, 20, 30%). Instant 
drink uses the foam mat drying method with tween 80 as the foaming agent. The results showed that 
variations in temperature and concentration of maltodextrin influenced the physical characteristics of 
instant drinks with the best values for each test, which are water content (0.60%), flow time (1.68 g/sec), 
angle of repose (32°), tapping (6.08%), dissolution time in warm water (3.21 seconds). The best 
antioxidant activity value produced is 94.73% at 15% formula at 50°C temperature. The panelist's 
preference levels showed significant differences in smell, color, and taste, with the most preferred being 
the 15% formula. 
Keywords: Instant drink; Kelulut honey; Moringa leaves 
 

INTRODUCTION  
Health awareness encourages using natural 

medicines, as proven by the many studies 
conducted on developing medicines from various 
plants (Kamoda et al., 2021). Used Moringa and 
honey are widely used in medicine. Moringa 
(Moringa oleifera Lam.) is known as The Miracle 
Tree because almost all its parts are medicinal,     
but the leaves are most widely used (Marhaeni, 
2021). Moringa leaves contain quercetin 
compounds with 4-5 times higher antioxidant 
power than vitamins C and E (Jusnita and Syurya, 
2019). Meanwhile, honey contains nutrients and 
compounds such as protein, amino acids, ascorbic 
acid, α-tocopherol, phenolic acid, and flavonoids 
that are effective antioxidants (Wulandari, 2017). 

A study combined Moringa leaves and 
honey as a supplement for pregnant women. The 
results show a synergistic effect that can increase 
hemoglobin and prevent cell damage in mothers 
and babies (Hadju et al., 2020). One type of honey, 
kelulut honey (Heterotrigona items), is known to 
have potent antioxidant activity due to the 
presence of protocatechuic acid (PCA) compounds 
(Kakkar and Bais, 2014). In-vitro and in-vivo 
studies show that PCA provides a strong 
antioxidant effect in reducing free radicals 
(Semaming  et  al.,  2015).  The diversity of  
kelulut  
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species in Indonesia is high enough to support the 
development of cultivation. Especially in 
Kalimantan, kelulut honey is one of the most 
famous honey from stingless bees (Evelin et al., 
2021).  

Moringa leaves have a strong smell and are 
generally processed by boiling, while kelulut 
honey has a sour taste and high water content              
(Purba, 2020), (Pribadi and Wiratmoko, 2023). 
Therefore, innovations in processing Moringa 
leaves and stingless bee honey can obtain 
functional drinks for public consumption. The 
combination of plants can provide a more 
effective antioxidant effect when formulated as an 
instant drink. Instant drinks are chosen for 
formulation due to their practicality in serving 
and storing for a long time due to their low water 
content (Maulina et al., 2013). In addition, this is 
an alternative to support the natural wealth of 
Moringa leaves and kelulut honey made as 
functional drink products. 

The preparation of instant drinks use the 
foam mat drying method, which involves foaming 
agents such as tween 80, fillers, and foam 
stabilizers such as maltodextrin. The ingredients 
are mixed until the foam forms, then heated at        
50-80°C (Ariska and Utomo, 2020). Drying 
temperature can affect the resulting instant drink, 
especially its physical characteristics and 
antioxidant activity. Too high a temperature 
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causes some antioxidant compounds to break 
down (Kusuma et al., 2019). The choice of 
maltodextrin can accelerate drying and inhibit 
damage from heat treatment, but increasing 
concentrations can reduce antioxidant activity 
because total solids increase, resulting in lower 
antioxidant activity (Tazar et al., 2017). 

 

MATERIALS AND METHODS 
Materials 

Ingredients:  fresh Moringa leaves, kelulut 
honey, water, sugar, pH buffer solutions, 
maltodextrin food grade, methanol p.a. 
(Smartlab®), DPPH (Tokyo Chemical Industry 
Co.Ltd®), tween 80 (food grade). 

 
Methods 
Preparation of Moringa Leaves Juice 

Moringa leaf juice preparation uses 
infundation. Fresh Moringa leaves weigh as much 
as 400 g. Put the washed leaves on a hotplate pot, 
then add the water ± 500 mL. The heating lasted 
15 minutes, starting when the temperature 
reached 90°C and occasionally stirring. The 
results of the infundation were mashed using a 
blender, then filtered using a clean cloth to 
separate the infusa results (juice) with pulp. 

 
Instant Drink Preparation 

Instant drinks are produced using the foam 
mat drying method. All ingredients weigh in the 
amount specified in each formula. Moringa leaves 
juice was mixed with kelulut honey and tween        
80 and then homogenized using a mixer. After the 
foam rose and stabilized, add the maltodextrin 
and homogenize again. After rising, pour the 
dough into a baking pan lined with paper. Drying 
using a food dehydrator for approximately 8 
hours according to the set temperature. After the 
dough is dry, it is mixed with granulated sugar 
and mashed using a blender. 

 

Evaluation of Physical Characteristics  
Organoleptic Test 

Organoleptic tests are carried out by 
directly observing the instant drink's smell, color, 
and taste (Sudarsi et al., 2018) 

Water Content Test 
The test used a moisture balance for 3 

minutes. Five g of instant drink was placed on the 
disk, leveled, and closed. The percent moisture 
content value will be indicated automatically 
(Rahmawati et al., 2022). 

 
Particle Size Distribution Test 

The test used several mesh sieves. A 100 g 
amount of instant drink was vibrated from the 
topmost sieve with a sieve shaker for 10 minutes. 
The weight left on each sieve was then weighed 
(Utami et al., 2022). 
 
Flow Time Test 

Put 100 g of instant drink into the funnel of 
the flow tester. Then, open the bottom cover of 
the funnel while turning on the stopwatch. Then,          
the time when the instant drink starts to flow 
until it runs out in the funnel is recorded (Voight, 
1984).  

 

Flow time = 
𝑤 (𝑤𝑒𝑖𝑔ℎ𝑡)

𝑡 (𝑠𝑝𝑒𝑒𝑑)
 

 
Angle of Repost Test 

Put 100 g of instant drink into the funnel on 
the flow tester, and then the bottom cover of the 
funnel is opened until the instant drink can flow 
and form a pile. The height and radius of the 
instant drink pile were recorded (Nisfiyah et al., 
2022). 

 

Tan α = 
ℎ (ℎ𝑒𝑖𝑔ℎ𝑡)

𝑟 (𝑟𝑎𝑑𝑖𝑢𝑠)
 

 
Compressibility Index Test 

Tests were conducted on 50 g of instant 
drink put into a 100 ml measuring cup (V1), then 
compressed with a tapped density device from a 
height of 2.5 cm to a fixed or constant volume (V2) 
(Septianingrum et al., 2019).  

 

T% = 
𝑇𝑎𝑝𝑝𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦−𝐵𝑢𝑙𝑘 𝐷𝑒𝑛𝑠𝑖𝑡𝑦

𝑇𝑎𝑝𝑝𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦
 x 100 % 

 
Solubility Time Test 

Instant drink solubility was tested in hot 
water (60°) and plain water (27°C). Ten g of 
instant drink dissolved into 150 mL of each water. 
The time was calculated using a stopwatch and 
recorded from dissolving to complete dissolution 
(Rahmawati et al., 2022). 
 
pH Test  

Twenty g of instant drink was dissolved 
into 100 mL water. The pH meter was dipped into 
the instant drink solution. pH was measured     
until pH is constant (Departemen Kesehatan RI, 
2014). 

Table I. Instant Drink Formula 
 

Materials F I F II F III 
Moringa juice (mL) 400 400 400 
Kelulut honey (mL) 150 150 150 
Tween 80 0.8% (mL) 4.4 4.4 4.4 
Maltodextrin (g) 82.5 110 165 
Add sugar (g) 100 100 100 
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Antioxidant Activity Testing 
Preparation of Sample Solution 

Weigh accurately ±5 g of instant drink, then 
put it into a 50 mL volumetric flask and dissolved 
it with methanol (p.a.) until the limit mark 
(Adhayanti and Tahir, 2020). 
 
Preparation of 40 Ppm DPPH Solution 

Weigh accurately ±10 g of DPPH, then put 
into a 250 mL volumetric flask and dissolved with 
methanol (p.a.) until the limit mark (Adhayanti 
and Tahir, 2020). The solution was covered using 
aluminum foil to avoid light damage  (Naila et al., 
2023). 
 
Determination of DPPH Maximum Wavelength 

Two mL of 40 ppm DPPH solution was put 
in a   5 mL volumetric flask. The absorbance of the 
solution was measured using a UV-vis 
spectrophotometer at a wavelength of 400-800 
nm (Iqbalunnajih et al., 2023). 
 
Determination of Operating Time 

Put 2 mL of 40 ppm DPPH solution into a           
5 mL volumetric flask and add methanol (p.a.) 
until the limit mark. The solution was read for 
absorbance every 5 minutes using the wavelength 
obtained previously until the absorbance time 
stabilized (Iqbalunnajih et al., 2023). 
 
Measurement of Absorbance of Sample 
Solution 

Add 1 mL of sample solution with 4 mL of        
40 ppm DPPH solution. The solution protects from 
light for 30 minutes. Then, the absorbance was 
measured using the wavelength obtained 
previously. The blank solution is from 4 mL of            
40 ppm DPPH solution and 1 mL of methanol 
(p.a.) (Adhayanti and Tahir, 2020). 

 
Hedonic Test 

The test involved 20 panelists who 
responded to the smell, color, and taste of instant 
drinks brewed with water. The rating scale is in 
the form of a numerical scale, namely [1] 
immensely dislike, [2] dislike, [3] fair, [4] like, [5] 
very like (Nurlita and Anwarudin, 2019). This 
research has obtained ethical clearance No. 
275/UN22.9/PG/2024. 

 
Data Analysis 

Data on physical characteristics are 
analyzed using SPSS software. Determination of 
antioxidant activity through absorbance data and 
then calculated the % inhibition value is: 

 
 

𝐴𝑏𝑠 𝐵𝑙𝑎𝑛𝑘𝑜−𝐴𝑏𝑠 𝑆𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠 𝐵𝑙𝑎𝑛𝑘𝑜
 x 100%. 

 

The results of the hedonic test were 
analyzed using the score data provided by the 
panelists, and then the analysis used SPSS. 
 
RESULTS 
Organoleptic Test Instant Drink (Fiqure 1) 

Test of Water Content, Particle Size 
Distribution, Flow Time, Angle of Repose, 
Compressibility Index (Table II) 
Solubility Time and pH Test (Table III) 
Antioxidant Activity Test (Table IV) 
Hedonic Test (Table V) 
 

DISCUSSION 
Organoleptic Test 

The instant drink dried at 50°C and 60°C 
produced an ivory white, while 70°C produced a 
darker brownish-yellow color due to higher heat 
treatment. The smell of the instant drink showed 
that the 15% formula at 50°C and 60°C gave a 
sour smell from kelulut honey, while the other 
instant drink dominantly had a languorous smell 
derived from Moringa leaves. The taste of 15% 
instant drink formula produced the sweetest taste 
due to adding more granulated sugar than the 
formula with 20% and 30% maltodextrin. 
 

   
50°C   

Formula I Formula II Formula III 

   
60°C   

Formula I Formula II Formula III 

   
70°C   

Formula I Formula II Formula III 
 

Figure.1 Instant Drink 

 



Desy Siska Anastasia 

310                      Majalah Obat Tradisional, 30(3), 2025 

Water Content Test 
The test results of each formula show 

results that meet the requirements of instant     
drink moisture content, which is > 3% (BSN, 
1996). The 30% maltodextrin formula found the 
lowest water content at each temperature due to 
the significant content of maltodextrin, which is 
hygroscopic and binds free water in a material so 
that the higher addition can reduce the water 
content (Fiana et al., 2016). Instant drinks with           
a 15% formula produce the highest water content 
due to the lower maltodextrin content. The drying 
temperature can affect water content—reduction 
of water content through the evaporation   
process. When the drying occurs, water will 
evaporate, diffusing through the surface of the 
sample material into the air (Syafrida et al., 2018). 
The higher the drying temperature, the lower the 
water content. The higher temperature can 
increase the evaporation of water into the air 
current so that the humidity of the air will 
increase and the amount of liquid mass 
evaporated by the material (Yunianto, 2017). 
 
Particle Size Distribution Test 

The test results show almost the same 
value on each mesh. A suitable granule or instant 

drink size is on mesh 60 because the instant drink 
accommodated on the mesh has a size that is not 
too large or small. Particle size distribution can 
affect the flowability of a granule. The test results 
show that drying at 70°C passes through mesh        
60 the most compared to temperatures of 50°C 
and 60°C. According to the water content test 
results on the 70% temperature formula, thus the 
instant drink has good flowability due to the low 
water content. 
 
Flow Time Test 

The test results show that the instant drink 
with the best average value of flow time is at 70°C 
drying and 15% formula. It is related to the value 
of water content in the instant drink. Instant 
drinks with 70°C drying contain the least amount 
of water. Thus, the instant drink has drier 
properties and flows easily or quickly. However, 
the test results of each formula state that the 
results still meet the requirements of instant 
drink flow time, which is ≤ 10 seconds or > 10 
g/second (Voight, 1984). 
 
Angle of Repose Test 

The test results showed that the best 
temperature was 70°C and the best formula was 

Table II. Result of Water Content, Particle Size Distribution, Flow Time, Angle of Repose, 
Compressibility Index 
 

Temp. Formula 
Water 

Content (%) 

Particle 
Distribution 
Mesh 60 (g) 

Flow Time 
(second) 

The angle of 
repose (°) 

Compressibility 
Index (%) 

50°C 15% 1.50 ± 0.26 20.80 3.48 ± 1.43 33.45 ± 3.65 11.73 ± 2.00 
60°C 20% 1.45 ± 0.10 27.64 3.68 ± 0.41 37.59 ± 0.95 15.76 ± 1.78 
70°C 30% 1.44 ± 0.14 27.19 3.73 ± 0.68 39.60 ± 3.08 16.36 ± 1.00 
50°C 15% 1.06 ± 0.05 35.02 3.17 ± 0.36 33.36 ± 2.84 6.54 ± 3.30 
60°C 20% 0.88 ± 0.21 31.95 3.46 ± 0.80 34.49 ± 3.73 13.62 ± 2.35 
70°C 30% 0.79 ± 0.09 45.23 5.05 ± 0.48 37.17 ± 2.73 16.34 ± 2.05 
50°C 15% 0.67 ± 0.05 31.43 1.68 ± 0.23 32.00 ± 0.88 6.08 ± 4.94 
60°C 20% 0.61 ± 0.10 40.76 2.21 ± 0.43 33.75 ± 5.01 13.62 ± 2.35 
70°C 30% 0.60 ± 0.10 41.67 3.19 ± 0.57 37.09 ± 1.47 14.20 ± 3.21 

 
Table III. Result of Solubility Time and pH Test 
 

Temp. Formula 
Solubility Time 

pH 
Warm Water Plain Water 

50°C 15% 4.27 ± 0.04 5.40 ± 0.07 5.30 ± 0.17 
60°C 20% 3.26 ± 0.08 4.32 ± 0.12 5.18 ± 0.11 
70°C 30% 2.18 ± 0.04 3.53 ± 0.06 5.09 ± 0.11 
50°C 15% 4.23 ± 0.15 5.33 ± 0.03 5.31 ± 0.06 
60°C 20% 3.24 ± 0.15 4.35 ± 0.20 5.21 ± 0.08 
70°C 30% 2.90 ± 0.30 3.39 ± 0.12 5.16 ± 0.22 
50°C 15% 4.15 ± 0.07 5.21 ± 0.09 5.31 ± 0.03 
60°C 20% 3.35 ± 0.09 4.31 ± 0.13 5.30 ± 0.18 
70°C 30% 2.73 ± 0.36 3.21 ± 0.03 5.17 ± 0.03 
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15%. The angle of repose value is directly 
proportional to the flow time. If the flow time is 
faster, the angle of repose is smaller (Rohmani 
and Rosyanti, 2019). Based on the data obtained, 
the effect of the higher temperature is the smaller 
the angle of repose produced. The same thing also 
applies to the results of the flow time test, namely 
the temperature and formula with the best flow 
rate, making a smaller angle of repose value. 

Compressibility Index Test 
The results of the compressibility index test 

showed the requirements of a good 
compressibility index value of > 20% (Akbar and 
Febriani, 2019). The results at 70°C and 15% 
formula gave the best compressibility index value. 
Several factors, such as shape and friability, 
influence the compressibility index. Due to the 
higher maltodextrin content, the 30% formula 
produced a more excellent impermeability value 
than the 15% and 20% formulas. Maltodextrin has 
a density of 1.419 g/cm3. A large density will have 
a more considerable molecular weight, making it 
easier to flow due to the greater gravitational 
force (Luliana et al., 2023). 
 
Solubility Time Test 

The test results show that the 30% formula 
in each temperature tends to dissolve faster, both 
with warm water (60°C) and plain water (27°C). 
The higher addition of maltodextrin can 
accelerate the dissolving time of the instant drink. 
In addition, the higher the water content in the 
instant drink, the longer it takes to dissolve. 
Increased water content can form bonds that 
cause clumps, so breaking the bonds between 
particles takes a long time (Permata and Kusuma 

2016). The time required for an instant drink to 
dissolve is less than 5 minutes (Ningrum et al., 
2021). Based on the test results, the instant drink 
dissolved more quickly in warm water than in 
plain water due to temperature and solubility, 
which are directly proportional, so higher 
temperatures can accelerate the time a substance 
dissolves. 
 

pH Test 
The pH test results obtained in each 

formula meet the range of pH test requirements, 
around 5-7 (Nafilah and Zuniarto, 2022). Based on 
the data obtained, a higher concentration of 
maltodextrin can reduce the pH value cause 
maltodextrin has a lower pH (around 4-7). The 
low pH value is likely caused by maltodextrin still 
having acid residues obtained during 
manufacture. The higher the acid, the higher the 
H+ ions released, so the pH becomes lower 
(Yuliawaty and Susanto, 2015). 
 

Antioxidant Activity Test 
The maximum wavelength of DPPH using a 

UV-vis spectrophotometer is 514 nm. 
Determination of the maximum wavelength aims 
to make the absorbance of the sample at the 
maximum wavelength so that maximum results 
are obtained (Anngela et al., 2021). Then, the 
sample was mixed with DPPH solution and 
incubated for about 30 minutes in a container 
protected from light. After incubation, the sample 
reacted with DPPH perfectly. In addition, the 
incubation process makes the sample more stable 
and has a more significant decrease in absorbance 
than samples that are not incubated (Abdullah et 
al., 2020). After the incubation, the mixture of the 
sample and DPPH solution changed from dark 
purple to yellow. It indicates that the sample has 
antioxidant activity by reducing DPPH radicals. 

DPPH has unpaired electrons (radicals), so   
a reaction can occur between the two when mixed 
with substrates containing hydrogen atoms. The 
substrate can donate hydrogen atoms to DPPH so 
that a reduced form appears with the loss of 
purple color in the solution. The solution loses 
color in proportion to the increasing 
concentration of antioxidants as DPPH captures 
antioxidant electrons. The higher the antioxidant 
content, the purple color in the DPPH solution will 
decrease, and a yellow solution formed 
(Molyneux, 2003). 

Based on the tests, the higher the drying 
temperature, the lower the antioxidant activity. 
Due to the higher temperature, secondary 
metabolite compounds that act as antioxidants 
(flavonoids) are damaged (Dewi et al., 2016). 

Table IV. Result of Antioxidant Activity Test 
 

Temp. Formula % Inhibition 
50°C 15% 94.7324 
60°C 20% 79.9659 
70°C 30% 78.0349 
50°C 15% 73.2074 
60°C 20% 61.3856 
70°C 30% 62.3369 
50°C 15% 45.9802 
60°C 20% 41.2947 
70°C 30% 55.7426 

 
Table V. Hedonic Test Result of 20 Panelists 
 

Formula Total Score 
15% (A) 253 
20% (B) 200 
30% (C) 211 
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Based on the study's results, the 15% formula 
with a temperature of 50°C has the best 
antioxidant activity value, which amounted to 
94.73%. 50°C is the lowest treatment 
temperature, and 15% maltodextrin formula is 
the least amount. Increased use of maltodextrin 
can reduce antioxidant activity. Maltodextrin is an 
incomplete starch hydrolysis compound that 
contains reducing sugars. Reducing sugars have 
hydroxyl (OH) groups that can act to attract 
antioxidant compounds. The more bioactive 
compounds coated by maltodextrin cause not all 
bioactive components to function when reacted 
with DPPH. The hydrogen atoms in the coated 
antioxidants cannot respond to DPPH, so the 
activity of counteracting free radicals decreases 
(Kusuma et al., 2023). 
 
Hedonic Test 

The hedonic test of 20 panelists gave the 
highest result in the 15% formula with a total 
score of 253, and the lowest was in the 20% 
formula. Thus, panelists preferred the instant 
drink with less maltodextrin content at 15% due 
to adding more granulated sugar, giving a better 
taste. The level of liking of panelists in the three 
formulas showed significant differences in smell, 
color, and taste. 

  

CONCLUSION 
This study concludes that temperature and 

maltodextrin concentration variations produce 
instant drinks with physical characteristics that 
meet the test requirements, with significant 
differences in the angle of repose, fixation, and 
dissolution time tests and good antioxidant 
activity values. The concentration of maltodextrin 
influenced the level of panelist acceptance of 
color, aroma, and taste. Formula preferred by 
panelists is the formula with the lowest 
maltodextrin concentration (15%) with the 
addition of the most sweetener (granulated 
sugar). 
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