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Abstract  

Blood clams (Anadara granosa) are endemic clams found in Southeast Asia and East Asia. Blood clams are widely consumed by 

the public as seafood dishes in coastal food stalls. The great potential of blood clams will increase the waste of clam shells 

produced. The accumulation of shellfish waste will cause pollution and reduce environmental aesthetics. The chitin content in 

blood clam shells can be used as chitosan. Chitosan is a polymer of -(1-4) glucosamine which is formed when the acetyl group in 

chitin is substituted by hydrogen to become an amine group. Chitosan has antibacterial and antifungal properties. Isolation of 

chitosan was carried out through the stages of demineralization, deproteination, and deacetylation. The limited use of laboratories 

during the pandemic is a major obstacle in the isolation process of chitosan. This study aims to process blood clam shell waste 

into chitosan in a simple way on a home scale. Processing includes deproteination, demineralization, and deacetylation were done 

using tools and materials available at home. Laboratory equipment such as beakers could be replaced with pots, the reflux process 

was replaced by using a cloth to filter, and measuring cups were replaced with glasses. The research used 1500 grams of blood 

clam shell powder and produced 1050 grams of white chitosan with a slightly hard texture. 
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1. Introduction  

Blood clam (Anadara granosa) is one of the marine biotas of the genus Anadara with the characteristics of having a 
clean white thick oval shell with a wavy surface (Dewi et al., 2019). This type of shellfish is often found in Southeast 
Asia and East Asia (Yurimoto, 2013). The high level of consumption of blood clams in Indonesia which reaches the 
number 4,738 tons in 2011 causes the waste of blood clam shells to be quite abundant (Perikanan, 2011; Devi et al., 
2019). So far, this waste has not been managed optimally so that it has an impact on polluting environment and 
reducing the beauty of the environment. 

Blood clam shells are known to contain chitin which can be processed into chitosan (El Knidri et al., 2018). 
Chitosan is a polymer of -(1-4) glucosamine which is formed when a group of chitins have fully or partially 
deacetylated (Kumirska et al., 2010; Tolaimate et al., 2003). One of the uses of chitosan is that it has antibacterial and 
antifungal properties that can be applied to prevent contamination, especially in plants (Al-Hetar et al., 2011; Hassan 
and Chang,  2017). How to obtain chitosan can be done by isolating chitosan from blood clam shells which is carried 
out through 4 stages, namely demineralization, deproteination, depigmentation, and deacetylation. 

During the pandemic, the limited use of laboratories became the main obstacle in the chitosan isolation process. 
This is because the isolation process requires tools and materials available in the laboratory. Based on these problems, 
this study aims to process blood clam shell waste into simple chitosan on a home scale. The process carried out in the 
research is a process of modification and innovation by utilizing simple equipment and is expected to help provide a 
reference for making chitosan independently. 

2. Methodology 

2.1. Demineralization 

Blood clam shell powder was soaked in 1 N HCl with a ratio of 1 : 2 w/v, then heated in a saucepan at 100°C for 1 
hour, stirring every 10 minutes. When finished, let it sit for a few hours to cool and the shell powder settles, after that, 
the precipitate is filtered using a cloth while rinsing with sterile water/aquadest, then dried in an oven at 200°C for 10 
minutes. 
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2.2. Deproteination 

Blood clam shell powder was soaked using 3.5% NaOH in a ratio of 1 : 1 w/v, heated in a saucepan at 100°C for 1 
hour while stirring every 10 minutes. When finished, let it sit for a few hours until it cools and the shell powder 
settles, after that, the precipitate is filtered using a cloth while rinsing with sterile water/aquadest, then dried in an 
oven at 200°C for 20 minutes. 

2.3. Depigmentation 

Blood clam shell powder using 4% NaOCl with a ratio of 2 : 3 w/v, heated in a saucepan at 100°C for 1 hour while 
stirring every 10 minutes. When finished, let it sit for a few hours to cool and the shell powder settles, after that, the 
precipitate is filtered using a cloth while rinsing with sterile water/aquadest, then dried in an oven at 200°C for 90 
minutes. 

2.4. Deacetylation 

Blood clam shell powder was soaked using 50% NaOH with a ratio of 1 : 1 w/v, then heated in a pan at 100°C for 2 
hours while stirring every 10 minutes. When finished, let it sit for a few hours to cool, then filtered using a cloth while 
rinsing with sterile water/aquadest, then dried in an oven at 200°C for 90 minutes. After drying in the oven, the drying 
results are in the form of hard lumps which are ground to a fine powder. 

3. Results 

Clam shells have the potential to be used as chitosan because they contain chitin. Chitin content in blood clam 
shells is 14-35%. The initial stage in the manufacture of chitosan is sample preparation which includes drying, 
refining and sifting as shown in Figure 1. The result of the extraction process of chitosan from blood clam shells 
(Anadara granosa) can be seen in Table1. 

 
Table 1. The result of the extraction process of 

chitosan from blood clam shells (Anadara granosa) 

 

Stage Result 

Color Texture 

Demineralization Grayish White Heavy And Solid 

Deproteination Pure White Easy Dry 

Depigmentation Pure White Easy Dry 

 
 

 

  

A B 

Figure 1. Chitosan manufacturing process : A. Demineralization, deproteination, depigmentation, deacetilation; 

B. Chitosan powder after drying process. 
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3.1. Demineralization 

The extraction process of chitosan made from blood clam shells (Anadara granosa) goes through four stages, 
namely deproteination, demineralization, depigmentation, and deacetylation. The initial weight of the blood clam shell 
powder (A. granosa) obtained was 1500 grams. Blood clam shells contain organic and mineral salts, including 
Ca3(PO4)2(s) and CaCO3(s), so it is necessary to carry out a demineralization process to remove mineral salts from 
the shells with the addition of hydrochloric acid (HCl). 

The initial step of this process is the addition of 1 N HCl with a ratio of 1 : 2 w/v into the shell powder. HCl was 
used to dissolve Ca ions. Mixing is done in a pan. The use of pans is done instead of beakers because all the 
manufacturing process is done at home (semi-manual). Then heated on the stove for 1 hour and stirred every 10 
minutes. Heating in the demineralization process is carried out to accelerate the process of mineral destruction. In 
addition, stirring is required to avoid the overflow of CO 4(aq) 2 gas during the demineralization process. Washing is 
done in addition to neutralizing the residual pH. 

After drying, the result of the demineralization process is a grayish white powder with a dense and heavy texture. 
Demineralization process aims to remove mineral content (CaCO3) or inorganic salts in the shell (Agarwal, and 
Aggarwal, 2015). The demineralization process is characterized by the presence of CO2 gas bubbles which are an 
indicator of the reaction between HCl and mineral salts in the shell. 

3.2. Deproteination 

Deproteination can be done with the addition of chemical reagents such as sodium hydroxide or enzymatically with 
the addition of protease enzymes. The deproteination stage was the blood clam shell powder added with 3.5% NaOH 1 
: 1 w/v then heated while stirring with a magnetic stirrer for 2 hours at a temperature of 65°C. After cooling, filtered 
and neutralized with distilled water. The solid obtained was dried in an oven at 60°C to dry. 

Deproteination process using 3.5% NaOH aims to break the protein bonds, so that the protein contained in the shell 
will dissolve in hot NaOH and the protein will form Na-proteinate which will dissolve (De Queiroz Antonino et al., 
2017). The result of this deproteination is chitin. Deproteination is a process to reduce protein content by an extraction 
process using a strong alkaline solution in concentrations from 3 to 6 N (Hanafi et al., 2000). Sometimes, the alkali 
used for this process is sodium hydroxide, sodium carbonate, potassium hydroxide or potassium carbonate. However, 
the use of sodium hydroxide is preferred because of its lower cost (Fernandez-Kim, 2004). 

In general, the sequence of demineralization and deproteination processes can be carried out sequentially or not, 
namely the deproteination process is carried out first and then followed by the demineralization process using an 
acidic decalcification procedure, or a process with a sequence of demineralization processes followed by a 
deproteination process. Different sequences of this process can produce different chitosan (Hargono and Djaeni, 
2003). 

The results obtained from the deproteination process are the color of the powder becomes light white and the 
texture is easy to dry. Protein content after the reduction of the deproteination stage continued to decrease and was 
characterized by a color change (Abdou et al., 2008; Rhazi et al., 2000). The loss of protein content was indicated by a 
decrease in the intensity of the color of the solution becoming clearer (colorless) in the filtrate at the end of the 
treatment. 

3.3. Depigmentation 

Depigmentation is a process that aims to remove the color/pigment of chitin from blood clam shells. 
Depigmentation can be done using a bleaching agent in the form of 4% NaOCl (Bahri et al., 2015). The 
depigmentation process was carried out by soaking the blood clam shell powder using 4% NaOCl with a ratio of 2 : 3 
w/v, then heated in a pan for 1 hour while stirring every 10 minutes. When finished, let it sit for a few hours to cool 
and the shell powder settles, after that, the precipitate is filtered using a cloth while rinsing with sterile water/aquadest, 
then dried in an oven at 200°C for 90 minutes. 

Depigmentation process can be carried out using various chemicals, including acetone and NaOCl. However, 
NaOCl is more often used because it produces a pure white color which indicates a complete depigmentation process. 
The use of acetone in the depigmentation process was not perfect if the color produced was yellowish white (Setha 
and Rumata, 2019). The most suitable concentration of NaOCl reduces pigment to a maximum of 4%. This is because 
the higher the concentration of NaOCl at a certain limit, which is 4%, causes higher chromophore damage so that the 
pigment content in the product is lower. 

The result of the depigmentation process is blood clam shell powder with a clean white color and easy to dry. 
Depigmentation process resulted in the color of blood clam shells from gray to pure white (Windari et al., 2019). 
Indicators of the success of the depigmentation process can be seen directly without going through a certain test. The 
change in the color of the sample to pure white indicates a successful depigmentation process because it indicates that 
the pigment in the sample has been reduced. 
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3.4. Deacetylation 

Deacetylation is a process to convert chitin into chitosan using alkaline materials. Deacetylation process occurs due 
to the loss of the acetyl group (CH3-CO) in chitin, which then produces a free amine group (-NH) so that chitin is 
reduced to chitosan (Rokhati, 2006). The deacetylation process on blood clam shells was carried out by soaking the 
blood clam shell powder using 50% NaOH with a ratio of 1: 1 w/v, then heated in a pan for 2 hours while stirring 
every 10 minutes. When finished, let it sit for a few hours to cool, then filtered using a cloth while rinsing with sterile 
water/aquadest, then dried in an oven at 200°C for 90 minutes. After drying using the oven, the drying results in the 
form of hard lumps are ground until smooth. 

NaOH in the deacetylation process serves to reduce chitin to chitosan. NaOH has the highest alkaline strength 
among other alkaline materials so that it has a high ability to reduce chitin to chitosan and is suitable for use in the 
deacetylation process (Mursida et al., 2018). The concentration of NaOH used was 50% because the concentration 
produced chitosan with high enough purity. The highest degree of chitin deacetylation was produced by 50% NaOH. 
This shows that 50% NaOH produces the purest chitosan because the higher the degree of deacetylation, the purer the 
chitosan produced (Bahri et al., 2015).  

The reaction between 50% NaOH solution and blood clam shell powder produces a mixture that is quite thick and 
pink in color. The reaction rate in the deacetylation process is largely determined by the type of heating used. Heating 
using a microwave causes chemical reactions to occur faster than using conventional heating such as heating in a pan. 
The results obtained from the deacetylation process are chitosan which is difficult to dry, has a dense and very hard 
texture, and the yield mass produced is less than the mass of the initial raw material. The mass yield of chitosan is 
influenced by several factors, including the concentration of NaOH used by temperature which can cause many acetyl 
groups to be released from the chitin polymer so as to produce chitosan with less yield but purer (Mursida et al., 
2018). 

4. Conclusions 

Based on the research conducted, it can be concluded that the manufacture of chitosan from blood clam shell waste 
on a home scale can be done by pounding clam shells, isolating chitin through demineralization, deproteination, and 
depigmentation processes, and making chitosan from chitin through a deacetylation process using available tools at 
home as a substitute for laboratory equipment. 
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