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ABSTRACT 

Cassava var. Gajah (Manihot esculenta C) is a typical crop of East Kalimantan which has potential to be developed into 

a carbohydrate-based agricultural industry commodity. However, the cassava var. Gajah has not been used optimally, 

and limited research has been done. We conducted this research to utilize cassava derivatives products namely cassava 

starch and cassava flour as a natural thickening agent (NTA) in tamarind pasta making. The characteristics of paste 

obtained were identified: its viscosity, water content, ash content, pH, and solubility . This study used a completely 

randomized design with three replications. With thickening agent concentrations is 1, 3, and 5% (w/v). The results 

showed that adding a 5% cassava starch had the best effects on the viscosity, water content, and pH of 8,586 Pa.s, 74%, 

and 2.46%, respectively. Cassava flour 5% gave the highest starch content which is 3.05%. The addition of 3% cassava 

starch resulted in ash content of 1.66%. Cassava flour 5% gave the highest value in the solubility test, 19.33%, with the 

solubility speed being slower with the addition of a thickening agent. This study suggests that the derivative products 

of cassava could be used as an alternative natural thickener in the manufacture of tamarind paste. 
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1. INTRODUCTION 

Cassava var. Gajah (Manihot esculenta C) is a 

superior plant typical of East Kalimantan which its use 

continues to be developed [1]. This plant can produce 

cassava tubers up to 50 kg per tree, ten times more than 

other types of cassava. The high production rate of 

Cassava var. Gajah has excellent potential to be 

developed into a carbohydrate-based agricultural, 

industrial commodity which can be in the form of flour 

and starch as intermediate products. 

Tamarind (Tamarindus indica) is a popular plant that 

is easy to find in tropical areas, including Indonesia. 

Tamarind is rich in antioxidants, protein, carbohydrates, 

minerals, iron, and vitamin A [2]. The antioxidant 

compounds function as a preventive for heart disease, 

lower cholesterol, and increase the body's immune 

system [3]. Unfortunately, the benefits provided by 

Tamarind still are not elaborate. The use of tamarind is 

still limited and not practical for some reasons. The shelf 

life is relatively low and the appearance does not attract 

attention are some reasons to be mentioned. 

Processing is one way to improve the quality of a food 

ingredient [4]. With the selection of the proper 

processing system, the product obtained from Tamarind 

is expected to be more acceptable by the community. 

Processing tamarind into tamarind paste is expected to be 

a solution as it is easy to use, increases shelf life, and is 

easy to store.  

Pasta is a semi-liquid colloid used to manufacture 

food or consumed directly as a spread [5]. In general, 

pasta is defined as a semi-finished processed form using 

raw materials such as fruit and other processed products 

in the form of porridge to which food additives have been 

added. 

As far as our concern, no research on Cassava var. 

Gajah for a thickening agent in the manufacture of 
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tamarind paste has been found. Thus, the purpose of this 

study was to determine the effect of adding cassava flour 

and starch as a thickening agent in the manufacture of 

acid paste on viscosity, solubility, speed of dissolution, 

acidity, color, water content, ash content, starch content, 

and total acid titrated. 

2. MATERIAL AND METHODS 

2.1. Materials 

The cassava used in this study was harvested at the 

age of 8 months and obtained from the Field Laboratory 

of the Faculty of Agriculture in Karang Tunggal Village, 

Tenggarong Seberang District, Kutai Kartanegara, East 

Kalimantan. The tamarind fruit was obtained from local 

trader and originally came from East Java. 

2.2. Methods 

2.2.1. Cassava flour preparation 

Cassava at 800 g was peeled and washed with running 

water then sliced using a chopper machine approximately 

1-2 mm thick. Chopped cassava then dried for 24 hours 

using oven at a temperature of 60°C. After dried, the 

baked cassava was ground using a grinder and then 

sieved (80 mesh). 

2.2.2. Cassava Starch Preparation 

Cassava was peeled and washed thoroughly with 

running water, grated using a chopper machine and 

blended with a 1:3 addition of fresh water. The cassava 

pulp is then squeezed and let the water extract settle for 

4 hours. The starch precipitate was collected and dried in 

an oven at 70 °C for 20 hours. After drying, the cassava 

chips were ground using a grinder and then sieved (80 

mesh). The starch powder was collected and stored in a 

glass case before further use. 

2.2.3. Tamarind Puree Preparation 

Tamarind flesh was sorted and separated from the 

seeds. Puree is processed by crushing the flesh of the 

tamarind fruit using a blender by adding water as much 

as 3 parts of the weight of the tamarind. The tamarind 

extract is then filtered to separate the fiber and the crude 

material. 

2.2.4. Tamarind Paste Preparation 

The process of tamarind paste making was carried out 

in several stages, namely preparation of ingredients, 

mixing of ingredients, and cooking. Firstly, cassava flour 

and starch were weighing according to their respective 

concentrations of 1%, 2%, 3% w/w, and 100 g of 

tamarind puree. Tamarind puree was put in the pot, added 

a thickener and then cooked in the hotplate at low heat 

until it reaches a temperature of 60°C and maintained for 

2 minutes. Cooked tamarind paste was removed and 

transferred to sterilized glass jars.  

2.2.5. Analysis Method 

The viscosity test was determined using [6]. The 

solubility test used the Locksuwan method [7]. The 

degree of acidity was tested using the method of the 

National Standardization Agency (SNI 06-

6989.112004). Sample color testing using CS-10 

Colorimeter, CHN Spec Technology, China. The water, 

ash, starch content, and total titrated acid were 

determined using the AOAC method [8]. 

3. RESULTS AND DISCUSSION 

The chemical composition of cassava flour and 

cassava starch are shows in Table 1. Cassava flour is 

made from peeled cassava so it still contains high fiber 

and lower carbohydrates than starch flour. As a NTA 

from cassava, the starch content plays an important role 

as it affects the viscosity of the paste due to the 

gelatinization process. Gelatinization is a gel formation 

process that begins with the swelling of starch granules 

due to water absorption during heating. Starch granules 

are insoluble in cold water but expand in the presence of 

hot water. 

The moisture content of tamarind paste is an essential 

factor in determining the level of pasta product viscosity. 

Paste product is semi-solid in nature. The effect of adding 

NTA from cassava flour and cassava starch to the water 

content were resumed in Table 2. The lowest percentage 

of the water content of tamarind paste was obtained with 

the addition of 5% cassava starch, which was 75.73%. As 

the NTA increase, the water content of the paste will 

decrease. The trends are same for both cassava starch and 

cassava flour. During the gelatinization process 

amylopectin will bind the free water content so the water 

is reduced in the product [9]. 

Table 1. Chemical composition of NTA from 

Cassava var. Gajah 

Composition (%) 
NTA 

C. flour C. starch 

Water content 6,77 10,13 

Ash content 2,05 0,43 

Protein 0,53 0,18 

Starch content 18,34 23,45 
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The effect of NTA addition to the ash content of 

tamarind paste shows in Table 3. The addition of cassava 

starch and cassava flour gave different results. For 

example, adding 1%, cassava starch reduced the ash 

content by 1.98% from 2.049% and continued to 

decrease to 1.659% at a concentration of 3%, then 

increased to 1.791% when given cassava starch with a 

concentration of 5%. 

The application of cassava flour to Tamarind paste at 

concentration 1% gave a decrease in the ash content from 

2.049% to 1.783%, then increased to 2.312% when given 

cassava flour with a concentration of 3%, then decreased 

to 2.122% at a concentration of 5%. In general, the ash 

content in pasta using cassava flour has a higher than in 

cassava starch. This can be understood because in the 

manufacture of cassava flour still contains a lot of fiber 

and other mineral ingredients, while in the manufacture 

of tapioca most of the fiber has been lost in the squeezing 

process [10] [11]. 

As the addition of NTA increased the starch content 

of the tamarind paste produced also increased (Table 4). 

The addition of 5% thickener gave the highest starch 

content value, namely 2.246% for pasta with cassava 

starch thickener and 3.053% with cassava flour 

thickener. The decrease in starch content in pasta with 

cassava starch thickener was due to gelatinization during 

the processing of the starch contained in the material [9]. 

While in cassava flour, the percentage of starch content 

in Tamarind increased because other compounds 

contained in it also decreased, so that the rate of starch 

content increased. 

Table 5. shows the effect of adding NTA to the 

titrated acid content of tamarind paste. The process of 

processing tamarind paste with the addition of cassava 

starch and cassava flour affects the titrated acid levels in 

the resulting tamarind paste. The higher the thickener 

concentration used, the lower the level of titrated acid in 

the paste. For example, the addition of cassava starch 5% 

reduced the titrated acid content with a percentage of 

75.731% from 82.617%. This is because the processing 

that is carried out uses a lot of water. Therefore, adding a 

thickening agent will reduce the percentage of titrated 

acid levels in the paste.  

The effect of adding NTA to the viscosity of tamarind 

paste can be seen in Figure 1. As the NTA increase the 

viscosity of the tamarind paste also increase. The lowest 

viscosity value was in the control sample (2.45 Ps.a), and 

the highest viscosity was in tamarind with the addition of 

a thickener from cassava starch with a concentration of 

5% (8.58 Ps.a). The increase in the tamarind paste  

viscosity follows the theory where the starch content 

influences the gelatinization process in the material. The 

addition of a thickener will increase the starch content, as 

shown in Table 4. The amylose and amylopectin content 

in cassava and the processing temperature affect the 

viscosity [10]. The amylose and amylopectin content in 

Table 4. The starch content (%) of tamarind paste with 

the addition of a NTA 

Concentration 

(%) 

NTA 

C. flour (%) C. starch (%) 

0 1,267±0,85a 1,267±0,85a 

1 1,152±0,22a 1,555±0,37a 

3 1,670±0,29a 1,613±0,57a 

5 2,246±0,37a 3,053±0,36a 

 

Table 3. The ash content (%) of tamarind paste with the 

addition of a NTA 

Concentration 

(%) 

NTA 

C. flour C. starch 

0 2,049±0,09a 2,049±0,09a 

1 1,980a 1,783±0,16a 

3 1,659±0,19a 2,312±0,62a 

5 1,791±0,28a 2,122±0,09a 

 

 

Figure 1. The Viscosity of tamarind paste with the 

addition of a NTA 

Table 2. The water content (%) of tamarind paste with 

the addition of a NTA 

Concentration(

%) 

NTA 

C. flour C. starch 

0 82,617±0,24a 82,617±0,25a 

1 81,585±0,47b 80,448±0,68b 

3 78,701±1,15c 78,864±0,50c 

5 75,731±1,36d 76,860±0,50d 
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cassava is 17% and 83%, respectively [12]. The 

gelatinization temperature reaches 52-54oC; this is what 

causes the paste product to be thicker. 

Solubility determines the quality of the tamarind 

paste produced. The effect of NTA addition on the 

solubility of tamarind paste can be seen in Figure 2. The 

solubility of tamarind paste increased compared to the 

control, but this increase stopped after adding a thickener 

with a concentration of 1%. At concentrations of 3 and 

5%, the addition of a thickening agent, the solubility of 

tamarind paste did not experience much difference 

compared to the addition of a 1% thickener for both 

cassava starch and cassava flour. The change in solubility 

occurs because of amylose and amylopectin content in 

the thickener agent and the gelatinization temperature 

used in the processing [13]. Alcazar-alay and Mireles 

reported that there are similarities in the properties of the 

products produced between products with a thickener 

from rice flour, corn starch, and tapioca [14]. 

Table 6 shows the solubility speed of tamarind paste 

at room temperature with the addition of cassava flour 

and cassava starch for a thickening agent. Both NTA give 

the same effect, adding a thickening agent adds more 

time to solve the paste at room temperature. The shortest 

time to solve the paste was the control (67,67s), and the 

longest time to solve was for 5% addition of cassava 

starch (93s).  

Thus, cassava flour has a better time to solve the paste 

compared with cassava starch. Several factors affect 

solubility speed, including temperature, solute size, 

solvent volume, and stirring speed [13]. 

4. CONCLUSION 

The addition of a NTA showed that adding 5% 

cassava starch had the best effects on the viscosity 8,586 

Pa.s, water content 74%, and pH 2.46. Furthermore, 

cassava flour 5% gave the highest value in the solubility 

test, 19.33%, and starch content is 3.05%. Therefore, the 

solubility speed is slower with the addition of a 

thickening agent. The addition of 3% cassava starch 

resulted in ash content of 1.66%. This study suggests that 

the derivative products of cassava var. Gajah, in the form 

of starch and flour could be used as an alternative natural 

thickener in the manufacture of tamarind paste. 
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