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ABSTRACT 
 
Leaf groove is rich in antioxidants so they can be beneficial for health. Leaf 
grooves have a weakness which is a salty taste, so to reduce the salty taste, a 
soaking process is carried out and made into food products that are easier to 
consume. The instant drink is one product that is easy to implement for the 
public. The process of making instant drinks needs to be added with fillers. 
The filler used in this study was maltodextrin from taro tubers. In general, 
maltodextrin is made from cassava. The function of maltodextrin can increase 
volume, accelerate drying, increase solubility, and can coat flavor 
components. This study aims to determine the effect of the ratio of the extract 
of the groove leaves and the concentration of maltodextrin from the taro 
tubers on the physicochemical and organoleptic characteristics of the instant 
drink. This study used a factorial completely randomized design (CRD) with 
two factors. The first factor was the ratio of groove leaf extract and water (1:1, 
1:2, and 1:3). The second factor was the concentration of taro tuber 
maltodextrin (5%, 10%, and 15%). The data obtained were analyzed using 
ANOVA, if there was a significant difference, it was continued with Duncan's 
Test (DMRT). The results showed that the treatment of dilution of groove leaf 
extract (1:1) with the addition of 15% maltodextrin was the best treatment 
that produced a grooved instant drink with a water content of 3.87%, ash 
3.75%, salt 0.60%, solubility 91.947%, and the organoleptic Hedonic Scale 
Scoring test includes color 5.88 (like very much), taste 4.54 (likes) and aroma 
4.8 (likes). 
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Introduction 

Groove plants are herbaceous plants that have green and red leaves. This groove plant is gen-
erally consumed fresh or processed. The utilization of the groove plant is very less because it has 
a salty taste. In this study, an immersion process was carried out to reduce the salty taste. Raviku-
mar et al. (2011) state groove plants have antioxidant, antibacterial, and hepatoprotective effects. 
Based on the results of the antioxidant activity test, groove leaf extract (Suaeda maritimea) was 
able to capture DPPH free radicals with an IC50 value of 91.70 g/ml. According to Sudjaroen (2015) 
get groove plants to have a total phenol of 13 mgGAE/g. Based on these data, it is necessary to do 
research on the application of grooved plants into food products, namely by using them as instant 
drinks. 

Instant drinks are drinks in the form of powder or flour which in their use are easily soluble 
in water (Wasmun et al, 2016). The process of making instant drinks consists of making extracts 
or juices, mixing ingredients and drying, in making juices it is necessary to add water. In this study, 
the water added was different. This was done because he wanted to know the effect of the dilution 
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in making instant drinks. The process of groove leaves into instant drinks needs to be added with 
fillers such as maltodextrin, Arabic gum, and sweeteners. 

Commercial maltodextrin is generally made from the hydrolysis of cassava starch, even 
though many other tubers can be used as raw materials for making maltodextrin, one of which is 
taro tuber (Colacosia esculenta L. Schott). Taro is one of the many tubers in Indonesia but its utili-
zation has not been maximized. Taro has the potential to be used as a raw material for maltodex-
trin because it has a high starch content, which is 70-80% (Syarief & Estiasih, 2013). The function 
of maltodextrin is to coat the flavor components, increase the volume, speed up the drying process, 
prevent heat damage, and increase the solubility of hedonic quality characteristics of instant 
drinks (Oktaviana, 2012). However, maltodextrin has a low viscosity, so to increase the viscosity 
of instant drinks, it is necessary to add hydrocolloid materials. One of the commonly used hydro-
colloid materials is gum arabic. 

Gum arabic is easily soluble in water. In addition to its high solubility, the main characteristics 
of gum arabic are texture-forming, film-forming, binding, and also good emulsifiers in the pres-
ence of protein components in gum arabic (Cameiro et al., 2013). Another function of gum arabic 
is to improve the viscosity, texture, and shape of food products (Yuliani et al., 2007). 
 
Material and Methods 

The ingredients used in making instant drinks were groove leaf extract, taro tuber 
maltodextrim, Arabic gum, and stevia sugar. The materials used for the analysis were distilled 
water, NDF solution, AgNO3 solution, calcium chloride, acetic acid, Na2SO3. 

The experimental design used in this study was a completely randomized design (CRD) 
consisting of 2 factorials, the first was the dilution of the groove leaf extract (1:1, 1:2, 1:3) and the 
second factor was the concentration of taro tuber maltodextrin (5%, 10). %, 15%). The data 
obtained were continued by using the ANOVA and DMRT tests. The research stages are as follows: 
 
Production of taro tuber maltodextrin 

A total of 200 g of taro starch was added to 1000 ml of CaCl2 200 ppm solution. Then the pH 
of the suspension was adjusted to 6-7 with the addition of 0.1N NaOH. The starch was gelatinized 
at 80℃ for 5 minutes. Then added the enzyme  -amylase 0.09% (w/v) as much as 1.4 ml while 
the stirring process was carried out by heating at a temperature of 60˚C for 120 minutes. The 
cooling process was carried out at a temperature of 30-40˚C. The HCl 0.1 N solution was added 
until pH 3-4 was reached. After cooling, the maltodextrin suspension was neutralized using NaOH 
until a pH of 4.5-6.5 was reached. The obtained maltodextrin was dried at 50ºC for 6-8 hours. 
 
Groove Instant Drink Production 

Grooved leaf extract for each treatment (1:1 ; 1:2 ; 1:3) was added with maltodextrin (5%, 
10%, and 15%) of the total volume of groove leaf extract and 300 ml of maltodextrin. As much as 
2% Arabic gum (w/v) and 5% stevia sugar (w/v) were added. The process of mixing the 
ingredients until homogeneous. The dough was dried at 60°C for 6 hours. 
 
Results and Discussion 
Characteristics of raw materials 

The salt content of groove leaf extract was 4.02 ± 0.23%, while the ratio of groove extract and 
water (1:1) was 1.33 ± 0.07%; ratio (1:2) was 0.75 ± 0.02% and the ratio (1:3) was 0.48 ± 0.03%. 
The characteristics of taro tuber maltodextrin include: water content, Dextrose Equivalent (DE), 
and solubility can be seen in Table 1. 

Table 1 showed that the water content of taro starch and maltodextrin was 10.01% and 
4.83%, respectively. The maximum water content of maltodextrin is 5%. Dextrose equivalent 
results obtained from the analysis of raw material for taro tuber maltodextrin was 9.48. The 
maltodextrin DE 5-12 is good for use as an encapsulation coating material. The results of Susanti's 
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research (2018) the DE value of Yam tuber maltodextrin produced is 14.46. The results of 
Husniati's research (2009) show that the DE value of cassava tuber maltodextrin is 9.61. The DE 
value of sweet potato maltodextrin is 7.41 (Maulani et al, 2012). This difference in DE value is 
influenced by temperature, time, and concentration of enzymes used during the maltodextrin 
manufacturing process. 

 
Table 1. Characteristics of maltodextrin from taro tubers 

Parameter Taro Starch Ref 
Maltodextrin of 

Taro Tuber 
Ref 

Water Content (%) 10.01 ± 0.08 Max. 14a 4.83 ± 0.25 Max. 5b 

Dextrose Equivalen (DE) - - 9.48 ± 0.29 5-12c 

Solubility (%) - - 97.01± 0.04 Min. 97d 

Source : a(SNI, 2011), b(SNI, 2010), c(Subekti, 2008), d(SNI, 1992) 

Table 1 showed that the water content of taro starch and maltodextrin was 10.01% and 
4.83%, respectively. The maximum water content of maltodextrin is 5%. Dextrose equivalent 
results obtained from the analysis of raw material for taro tuber maltodextrin was 9.48. The 
maltodextrin DE 5-12 is good for use as an encapsulation coating material. The results of Susanti's 
research (2018) the DE value of Yam tuber maltodextrin produced is 14.46. The results of 
Husniati's research (2009) show that the DE value of cassava tuber maltodextrin is 9.61. The DE 
value of sweet potato maltodextrin is 7.41 (Maulani et al, 2012). This difference in DE value is 
influenced by temperature, time, and concentration of enzymes used during the maltodextrin 
manufacturing process. 
 
 Physicochemical properties of groove instant drink  
The water content of groove instant drink 

Table 2 showed that the average water content of instant drinks in the dilution treatment of 
groove leaf extract ranged from 4.12 to 4.48%. The 1:3 treatment had the lowest water content of 
4.12%, while the 1:1 treatment had the highest water content of 4.48%. The higher the dilution 
carried out, the lower the water content of instant drinks. This was less food fiber in the product 
that binds to water. Dietary fiber has hydroxyl groups that will bind to water so the more hydroxyl 
groups that bind to water, the higher the water content of a food product. The fewer hydroxyl 
groups that bind to water the lower the water content. Dietary fiber can bind water because it has 
a hydroxyl group. Sudjaroen (2015) get the total dietary fiber content of fresh groove leaves is 
21.99%. 

 
Table 2. The results of the water content of instant drinks on the treatment of groove leaf extract 

Ratio groove leaf extract and 
water 

 

Water Content (%) DMRT 

1 : 1 4.48 ± 0.58a 0.7987 

1 : 2 4.29 ± 0.75a 0.7603 

1 : 3 4.12 ± 0.78a - 

Maltodextrin (%)   

5 4.99 ± 0.05c 0.7987 

10 4.32 ± 0.26b 0.7603 

15 3.59 ± 0.25a - 

Note: The average value accompanied by the same letter means that it is not significantly different (p≥0.05) 

 

Table 2 showed that the average water content of instant drinks in the maltodextrin 
concentration treatment ranged from 3.59-4.99%. The higher the concentration of maltodextrin 
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caused the lower the water content of instant drinks. This is because maltodextrin will bind to the 
surrounding water molecules. The maltodextrin used in this study had a low DE value which had 
low binding properties with water. That during the drying process, the water will evaporate easily. 
Ernawati et al. (2014) state the higher the maltodextrin, the faster the evaporation of water so 
that the water content decreases. 
 
Salt level of groove instant drinks  

Figure 1 showed that the average salt content of instant drinks ranges from 0.25-0.89%. The 
treatment of groove leaf extract (1:3) with the addition of 15% maltodextrin resulted in the lowest 
salt content of 0.25%, while the treatment of groove leaf extract (1:1) with the addition of 5% 
maltodextrin produced the highest salt content of 0.89 %. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The salinity of instant drink in the treatment of groove leaf extract with the addition of taro malto-

dextrin 

 
Figure 1. showed that the higher the dilution of the groove leaf extract and the higher the 

maltodextrin concentration of taro tubers, the lower the salt content of the instant drink. This was 
because the groove leaves have a salt content (4.02%) so the higher the dilution, the lower the 
proportion of groove leaves added, and the higher the maltodextrin concentration will increase 
the total solids in the grooved instant drink. The total solids will reduce the proportion of 
components that are added. Another one of them is salt so the salt content in instant drinks 
decreased. Maltodextrin as a filler can increase the total solids of a food product. 
 
Ash content of groove instant drinks  

Table 3 showed that the average ash content of instant drinks in the dilution treatment of 
groove leaf extract ranged from 2.98 to 3.92%. The higher the dilution of the groove leaf extract 
was the lower the ash content of the instant drink. This was due to the lower concentration of 
groove leaf added. 

 
Table 3. The ash content of instant drinks on the treatment of the extract groove leaf and maltodextrin 

Ratio groove leaf 
extract and water 

Ash (%) DMRT 

1 : 1 3.92 ± 0.14c 0.5132 

1 : 2 3.44 ± 0.44b 0.4886 

1 : 3 2.98 ± 0.19a - 

Maltodextrin (%)   

5 3.62 ± 0.46b 0.5132 

10 3.45 ± 0.44b 0.4886 

15 3.26 ± 0.51a - 

Note: The average value accompanied by the same letter means that it is not significantly different (p≥0.05) 
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Table 3 showed that the average ash content of instant drinks on the addition of maltodextrin 
treatment of taro tubers ranged from 3.26 to 3.62%. The higher the concentration of maltodextrin 
was the lower the ash content of the instant drink produced. This was because the addition of 
maltodextrin caused other components to decrease so that the ash content of instant drinks was 
lower. 
 
Groove instant drink solubility  

Table 4 showed that the average solubility of instant drinks in the treatment of groove leaf 
extract ranged from 87.55-87.94%. The 1:3 treatment had the lowest water content of 87.55%, 
while the 1:1 treatment had the highest water content of 87.94%. The higher the dilution of the 
groove leaf extract was the lower the solubility of instant drinks, but the decrease in solubility of 
instant drinks was not significantly different. 

 
Table 4. The solubility of instant drinks on the treatment of the extract groove leaf and maltodextrin 

Ratio groove leaf extract and wa-
ter 

Solubility (%) DMRT 

1 : 1 87.94 ± 4.01a 1.1965 

1 : 2 87.82 ± 3.99a 1.1390 

1 : 3 87.55 ± 3.81a - 

Maltodextrin (%)   

5 83.81 ± 0.12a - 

10 87.81 ± 0.16b 1.1390 

15 91.68 ± 0.33c 1.1965 

Note: The average value accompanied by the same letter means that it is not significantly different (p≥0.05) 

 
Table 4 showed that the average solubility of instant drinks in the addition of maltodextrin 

treatment of taro tubers was between 83.81-91.68%. The higher the concentration of 
maltodextrin added the higher the solubility of instant drinks. This is because there are more free 
hydroxyl groups, where the free hydroxyl groups are easily bound to water so the solubility of 
instant drinks is higher. The more free hydroxyl groups in the filler, the higher the solubility of the 
instant drink produced. 
 
Favorite organoleptic test (Hedonic scale) groove instant drink  

Organoleptic tests were carried out to determine the results of the panelists' objective 
measurements of the sensory attributes of a product. Sensory attributes analyzed in the 
organoleptic test use the human sense system, including the senses of taste, smell, and sight. The 
organoleptic test carried out in this study was carried out by 25 panelists using the hedonic 
method, namely measuring based on the level of preference for color, taste, and aroma with a 
numerical scale starting from the smallest number to the largest number to determine the number 
of rankings using the Friedman method. 

Based on Table 5. The highest level of preference for the color of the groove instant drink was 
6.08 with the treatment of groove leaf extract (1:3) and the addition of 10% maltodextrin. The 
difference in the color of instant drinks was due to the higher the dilution, the higher the volume 
of water added, and the higher the concentration of maltodextrin added, the paler the color of the 
resulting drink. According to Ningtias et al. (2017), the higher the concentration of maltodextrin 
added, the brighter the color of the instant drink produced. This was because maltodextrin can 
improve the appearance of the product. 

The result of the highest level of taste preference for instant drinks was in the juice treatment 
(1:3) with the addition of 15% maltodextrin. This was because the groove has a taste that tends 
to be salty so the higher the groove leaf extract and the higher the concentration of maltodextrin 
can cover the salty taste. Based on the analysis of the salt content that has been carried out, it 
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showed that the instant drink in the juice treatment (1:3) and the addition of maltodextrin 15 % 
had the lowest salt content. According to Pornpitakdamrong and Yuttana (2014), groove leaves 
have a salty taste, whether consumed fresh or processed first. 

 
Table 5. The average value of the organoleptic test 

Treatment Preference of Ranking Average 

Groove leaf 

extract 
Maltodextrin (%) Color 

taste 

 

          Aroma 

 

1 : 1 

5 2.82 3.82 4.02 

10 4.04 4.38 4.34 

15 5.88 4.54 4.8 

1 : 2 

5 4.68 4.38 4.06 

10 5.64 5.32 5.96 

15 5.62 5.64 5.7 

1 : 3 

5 4.32 4.84 4.74 

10 6.08 5.98 5.92 

15 5.92 6.1 5.22 

Note: The higher the value, the more preferred 

 
The results of the panelists' lowest level of preference for the aroma of instant drinks were 

the treatment with variations in the dilution of groove leaf extract (1:1) with the addition of 5% 
maltodextrin with a total rank of 100.5. This is because the aroma produced in instant drinks with 
the (1:1) treatment, the aroma of the groove leaves was more dominant so the panelists do not 
like it. The groove had a very strong foliage aroma, so the more concentrated the groove leaf 
extract was added, the more the panelists do not like the aroma. 

 
Conclusion 

Groove plants are herbaceous plants that have green and red leaves rich in phenolic 
compounds with the ability as antioxidants. The potential of this compound and its utilization can 
be used as an instant drink. The production of instant drinks requires fillers or stabilizers such as 
maltodextrin. Maltodextrin from taro tubers has the ability as a stabilizer of instant drinks. Groove 
leaf instant drink with an extract ratio (1:1) and the use of taro maltodextrin 15% had the 
characteristics of 3.87% water content, 3.75% ash, 0.60% salinity, and 91.95% solubility. The 
hedonic scale organoleptic value scoring includes color 5.88 (like very much), taste 4.54 (like) and 
4.8 (like). 
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