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Abstract  
Chitin, a valuable biopolymer with significant 

economic and industrial applications, is primarily 

found in aquatic crustaceans, particularly in crab 

shells, which serve as the main commercial sources. 

The study involves deproteinization and 

demineralization to remove proteins and minerals and 

extract 15.45% chitin from crab shell waste. Chitin was 

characterized by determining its physicochemical 

properties using Fourier transform infrared 

spectroscopy and Scanning electron microscope. The 

purified chitins from crab shell waste were comparable 

to those of commercially purchased chitin. Purified 

chitin further implicates in deacetylation process to 

convert the extracted chitin into chitosan. Chitosan-

infused media were used to isolate 31 chitinolytic 

bacteria, with the highest enzyme activity at 82.45U/ml 

on 7X5ZA isolates. The culture filtrate of selected 

bacteria degrades 2% of crab shell powder resulting in 

10.5% weight loss in the raw crab shell powder 

(substrate) and explores the production of N-acetyl 

glucosamine (97.53U/ml), post reaction with enzyme at 

incubation period of 48hrs at 47°C.  

 

An alternative solution for the chemical process to 

extract chitin from the crab shell is an enzymatic 

process. Crab shell powder is treated with culture 

filtrate to obtain chitin which has similar chemical 

composition, surface morphology and elemental 

content compared with both commercially purchased 

chitin and chemically digested chitin of crab shell. This 

study suggests that crab shell waste can be used for 

effective chitin extraction and discovery of chitinase-

producing bacteria to conserve a safe environment. 
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Introduction 
Chitin is a renewable and copious natural polymer that is 

assembled in marine invertebrates, insect exoskeletons and 

the cell walls of fungi and algae. Seafood processing 

industries have dumped chitinous matter, approximately 

10% of the total global and approximately 1012 tons of chitin 

waste accumulates in the ocean every year.7,13,34,39 The 

perpetual process of ecdysis (shedding of the cuticle) results 

in the constant accumulation of chitin at the ocean base, 

which is recognized as marine snow, while there is no 

quantitatively substantial deposit of chitin in the sediments 

of the ocean owing to its proficient degradation and 

metabolism by bacteria.32,46 The main commercial sources 

of chitin in seafood are crustacean shells because of their 

high content and ready obtainability.21,38  

 

Large amounts of crabs are being used in the seafood 

industry and pollution has increased due to the dumping of 

crab shell waste into the environment, which can be reduced 

by utilizing the crab shell for the manufacture of chitin and 

its derivatives and the production of chitinase for the 

degradation of crab chitin waste.  

 

 
Graphical representation of chitin extraction and its characterization 
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Fig. 1: Chitin preparation from the crab shells (Chemically extracted chitin) 

 

Chitinase can be designed for various valued 

implementations including biocontrol agents for pathogenic 

fungi21,23 and detrimental insects39, production of single-cell 

proteins, production of bioenergy, eradication of dengue and 

various applications in the medical, food, agriculture, 

pharmaceutical and chemical industries.2,3,28 

 

Chitin is an amino polysaccharide with a simple unit of N-

acetyl glucosamine bonded by a β (1-4) linkage and is 

insoluble in water. Chitin and its derived products have 

biological properties, such as biocompatibility, 

biodegradability and non-toxicity and have attracted 

significant attention in the fields of medicine, cosmetics, 

pharmacology, agriculture, biological control and 

wastewater treatment to produce highly value-added 

products. Research on chitin has kindled the interest of many 

investigators and made them curious about new promising 

sources of chitin.3,18,28 Several techniques have been 

proposed and have been used to extract chitin from different 

sources, most of which rely on chemical treatments 

involving the removal of proteins and minerals.  

 

The best practice for the removal of pigments from extracted 

chitin, which improves its color using chemical oxidation 

and solvent extraction methods,4,46 and the large-scale 

industrial production of chitin from crustaceans, typically 

involves the removal of proteins at high temperatures with 

alkali usage (deproteinization) and mechanical crushing 

using tough acid (demineralization).5,41 The goal of this 

study was to obtain crab chitin and analyze it along with 

purified chitin to stimulate the isolation of chitinolytic 

bacteria for the production of chitinase. Utilizing potent 

bacteria to break down crab shell waste is expected to 

resolve waste generation issues and address environmental 

concerns. 

 

Material and Methods 
Crab Shell collection: Crab shells were collected from a 

nearby fish market (Ukkadam), washed and the flesh was 

scraped from the shell. The shell was then cleaned with 

water, dried under sunlight until its weight was constant and 

finally ground into a powder. 

 

Demineralization and deproteinization of crab shell: The 

demineralization process was performed at a ratio (1:10) and 

20 g of the shell powder was treated with 12N concentrated 

HCl (200 ml) for 2 h at room temperature with shaking at 

100rpm. For deproteinization, 0.3M sodium hydroxide 

(1000 ml) was added and incubated for 1h at 80oC. To obtain 

a neutral pH and to remove excess HCl and NaOH, the 

extract was washed several times with cold water (Fig. 1). 

Chitin powder was dried, sterilized and stored in an airtight 

container for further use. 
 

Processing of colloidal chitin: The procedure described in 

the study of Jabeen and Qazi12 was followed to produce 

colloidal chitin: 20 g of extracted chitin from crab shells was 

blended with 400 ml of 6N concentrated HCl, agitated for 

two hours. Slowly add twice the amount of cold distilled for 

washing. Subsequently, the extracted chitin was strained 

using filter paper in a Buchner flask. Following this, the 

filtrate was mixed with 1000 mL of 50 % ethanol, 

continuously agitated, strained through filter paper, 

centrifuged at 6000 rpm and neutralized with distilled water. 

Subsequently, dried colloidal chitin was stored in a bottle at 

4°C. 
 

Isolation of chitinolytic bacteria: Colonies were isolated 

from the soil samples using a serial dilution technique on a 

basal medium containing 1 % colloidal chitin. The zones of 

hydrolysis-producing isolates were purely cultured and well-

preserved in glycerol stocks for further use. 
 

Estimation of chitinolytic activity: The selected colonies 

were used for enzyme production using 1% colloidal chitin 

in a basal medium (pH 7). Culture-inoculated flasks were 

incubated at 37oC at 100 rpm for 48 hours. After incubation, 

the culture supernatant was collected and enzyme activity 

using the DNS method was measured at 540 nm. Chitin 

degradation was analyzed by reducing the sugars released 

from chitin.35 N –N-acetyl glucosamine (NAG) was used as 

a standard. One unit of enzyme activity was designated as 1 

μmol/ml of N – acetyl glucosamine concentration.  Protein 

estimation was performed for each sample using Lowry’s 

method. 
 

Analysis of crab shell degradation: The culture filtrate was 

added and incubated with crab shell powder in acetic acid 

buffer. Crab shell powder (0.1, 0.2, 0.3, 0.4 and 0.5 g) was 

mixed with acetate buffer (pH-5.4) and 10 ml of culture 

filtrate was added. 
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Fig. 2: Chitin from the crab shell wastes: a) crab shell b) After demineralization and deproteinization of crab shell  

c) dried extracted chitin d) commercially purchased chitin 
 

The mixture was incubated in a shaking incubator at time 

intervals of 24, 48 and 72 hrs at 47 °C. After incubation, the 

reaction mixture at 6000rpm and the supernatant were 

removed separately for the DNS assay to determine the 

presence of GlcNAc (Fig. 2B). Crab shell powder (0.1, 0.2, 

0.3, 0.4 and 0.5 g) was mixed with acetate buffer (pH-5.4) 

and 10 ml of culture filtrate was added. The mixture was 

incubated in a shaking incubator at time intervals of 24, 48 

and 72 hrs at 47 °C. After incubation, the reaction mixture at 

6000rpm and the supernatant were removed separately for 

the DNS assay to determine the presence of GlcNAc (Fig. 

2B). 

 

Pellets were collected and dried in an oven to measure the 

dry weight of chitin before and after degradation (Fig. 2A). 

The optimized conditions for the degradation of crab shell 

powder and its dried chitin pellet (culture-filtrate-treated 

crab shell powder (CFC)), were further characterized using 

FTIR, SEM and EDAX for comparison with chemically 

extracted chitin (CEC) and commercially purchased chitin 

(CPC). 

 

Characterization of chitin: Ensuring the chitin properties, 

the samples were analyzed using Fourier Transmission 

Infra-Red Spectroscopy (FTIR), Scanning Electron 

Microscopy and EDAX. The results were compared with 

chemically extracted chitin (CEC) and commercially 

purchased chitin (CPC). 

 

Fourier Transmission Infra-Red spectroscopy (FTIR): 
Chemically extracted chitin from crab shells (CEC), chitin 

from culture filtrate-treated crab shell powder (CFC) and 

commercially purchased chitin (CPC) were analyzed using 

an FTIR system. KBr pellets (2% KBr pellets were used to 

prepare the samples at 2:100 (w/w). Absorbance was 

measured at a resolution of 2 cm-1 and 4 scans. 

 

Scanning electron microscopy (SEM): The samples were 

fixed on an SEM sample holder, dried using a critical point 

dryer (LADD 28000) and layered with a thin gold coat of 

3 mm using a sputter coater (JBS E5150) for conductivity. 

TESCAN MIRA3 FESEM scanning electron microscope at 

Rao Research Center, Avinashilingam Institute, India was 

used to examine the microstructures of chemically extracted 

chitin from crab shells (CEC), chitin from culture-filtrate-

treated crab shell powder (CFC) and commercially 

purchased chitins (CPC) under magnification range 5 - 

20µm in 10kV. The elemental study was observed using 

EDAX APEX software. 

Results and Discussion 
Seafood waste is easily available in large quantities 

throughout the year46 and tons of crab shells are collected 

from seafood industries. Annually, the seafood industry 

produces more than 106 million tons of seafood waste such 

as cuticles, scales and shells due to the high consumption of 

seafood such as crab, shrimp and prawn, which result in the 

dumping of waste into the environment, which requires 

proper waste management to resolve environmental 

issues.36,39,40 The composition of crab shells is 30–50% 

chitin, with other contents such as proteins, minerals, lipids 

and pigments. The polysaccharide remains bound to proteins 

and minerals in the shell.8,16 The major mineral found in the 

exoskeleton of shrimp is calcium carbonate (CaCO3), 

followed by magnesium.30 Chitin was isolated from shell 

waste using chemical8, enzymatic6,24 or microbiological22 

methods.   

 

The separation process of chitin involves deproteinization, 

demineralization and decoloration steps. Chitin production 

is done annually by the utilization of chitin from crustacean 

waste for the production of chitinase by using microbes 

while solving ecosystem problems that will decrease 

pollution and will convert the waste into renewable 

resources. The bioconversion of chitin to monomers, glucan 

and chitooligosaccharide, was difficult due to the presence 

of hydrophobic properties between the two monomeric 

amino polysaccharides and the prompt conversion of chitin 

was achieved by enzymatic reactions.15, 36 

 

Demineralization and deproteinization of crab shell: 
Chitin acts as a carbon source for chitinase production which 

is a copious product of the seafood industry. Pretreatment 

methods such as chemical and biological processes improve 

chitin degradation and chitinase production by microbes. In 

the present study, crab shells were purchased from a fish 

market, cleaned, dried, mashed, ground and subjected to 

demineralization and deproteinization processes for the 

removal of chitin minerals and proteins.42 After processing, 

the chitin powder (Fig. 2) was washed with distilled water 

until it reached a neutral pH and was washed again with 

ethanol; a dehydrated 15.45 g chitin was obtained from 100g 

of the total crab shell waste. Similar results were reported27,29 

where chitin yields were 12.73% and 11.73 % respectively.  

 

In this study, after treatment of acid and alkali, the processed 
100g of crab shell powder was processed to obtain 15.45g of 

chitin and 4.25g of colloidal chitin. The extracted chitin was 

a b c d 
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subjected to further investigation to confirm the 

characteristics of chitin with commercial chitin.  Surface 

morphological characteristics of extracted chitin showed the 

nonporous smooth arrangement and flaky chitin, similar to 

commercial chitin morphology. Related investigation of 

isolated chitin microparticles resulted as pasty, flaky, rough-

surfaced and highly porous in SEM images. The morphology 

of the chitin microparticles is assembled as stacked layers 

like insect cuticles9,26 and crustacean shells44. Deacetylation 

results in smoother surfaces and larger particle sizes, which 

may be caused by the microfibrillar structure of chitin31. 

 

Chitinolytic bacteria and Chitinase activity: Microbes are 

present under all environmental conditions, which help in 

the biogeochemical cycle in nature. These microbes have 

been chosen as better sources because of the rapid 

fermentation of complex compounds and the production of 

valuable products. Among various microbes, bacteria 

produce chitinase enzymes, isolation and identification of 

presumed chitinolytic bacteria are essential. In this study, the 

crab chitin content acted as the main carbon source.   31 

isolates of bacteria from soil samples had the capacity to 

utilize crab chitin and produce chitinase at pH 7 and were 

incubated at 37oC. The maximum zone of hydrolysis 

exhibited was 8 mm in ratio (zs/cs). Based on the limits of 

chitin hydrolysis, seven bacterial species were selected for 

further study.  

 

The large zone of hydrolysis observed around the colonies 

indicates the potential for bacteria to produce chitinase. The 

ratio of the area to the size of the colony reflects the rate of 

diffusion of chitinolytic enzymes. This is a simple and 

inexpensive method for isolating chitinolytic bacteria 

from a source of bacterial diversity. Seven other isolates 

were selected based on their chitinolytic activity 

units (Table 1). The highest enzyme activity was observed 

on 7x5ZA (82.45 U/ml) with the lowest chitinase activity 

on 7x1RA (16.79 U/ml) (Table 1) after three days 

of fermentation at 37 °C. The complex structure of chitin 

from the treated crab shell became easily utilized by the 

microbes from the soil sample were investigated.  

 

Around 31 colonies were isolated after the utilization of 

chitin on the chitin agar. Among 31 colonies, 7 isolates were 

selected for further studies based on zone of hydrolysis on 

the screening. Seki37 discovered that 1010 bacterial cells 

per/cm3 of soil could break down approximately 30 mg daily 

at a temperature of 25°C and calculated that chitin 

decomposition in the ocean takes around 140 days at 15 °C, 

370 days at 5 °C and over 500 days below 5 °C.  Similar 

results were revealed by Korany et al17 among 34 isolates, 

only 4 isolates showed chitin hydrolysis in chitin agar 

medium.  

 

Similarly, Ajayi et al1 selected 24 isolated, among the 36 
chitinolytic species, based on high chitinolytic activity. 

Similarly, well diffusion methods aided in the identification 

and characterization of chitinolytic bacteria based on the 

observation in the hydrolysis on the chitin agar media.11 

Based on the limits of chitin hydrolysis, seven bacterial 

species were selected for the next step of research. The larger 

and clearer area of chitin hydrolysis reveals the stronger 

chitin degradation. This method was considered the first 

quantitative test for the stabilization of chitinolytic bacteria 

the ratio of the area size to the size of the colony reflecting 

the rate of release of chitinolytic enzymes. It is a simple and 

inexpensive technique to select chitinolytic bacteria from a 

source of bacterial diversity.  

 

All seven isolates were mesophilic and thermostable, 

indicating their ability to function under environmental 

conditions. Seven colonies were selected for secondary 

screening in colloidal chitin broth medium and were 

analyzed for enzyme activity using the DNS assay method. 

Based on the maximum chitinase production after 72hrs of 

incubation, 7x5ZAisolate gave high enzymatic production 

and activity 82.45U/ml, the least enzyme activity shown in 

7X1RA as 16.79 U/ml. The above result exposed that the 

highest enzyme activity gives a potential isolate as 7X5ZA, 

isolated from the soil sample of fish market area respectively 

and was selected for further studies which will be employed 

in chitin degradation process for resolution of chitin 

dumping waste to secure the environment. 

 

The efficiency of chitin degradation using partially 

purified culture filtrate: Propitious strains among the 

isolates were used to utilize chitin in the medium. After 

incubation, the separated culture filtrate was analyzed by 

DNS assay, using N-acetyl glucosamine used as standard. 

Protein estimation was performed using Lowry’s et al 

method. Table 1 depicted the result as efficient strain isolate 

(7X5ZA) among the seven.  Further analysis of the 

degradation of chitin as an alternative method (enzyme 

treatment) to overcome chemical digestion of crab shell, the 

culture filtrate of 7x5ZA directly reacts with the crab shell 

powder in the presence of acetate buffer at different substrate 

concentrations and time intervals at 47°C.  

 

Identification of the chitin degradation ability of culture 

filtrate through dry weight measurement of crab shell 

powder 2% substrate after 48 hours incubation shows 10.5 

% weight loss on the crab shell powder while compared to 

the 3%, 4% and 5%. Chitin degraded into simple subunits 

analyzed by DNS assay method as shown in fig. 3B. The 

results showed that the high activities of culture filtrate on 

crab shell degradation enhanced the production of N-acetyl 

glucosamine 97.53U/ml with 2% crab shell powder as a 

substrate after 48 hrs of incubation at 47°C. 

 

Next to that, figure 3A displays 1% and 3% of substrate 

concentration showing the enzyme activity 74.14U/ml and 

70.74U/ml. The extracted chitin from the crab shell waste 

was applied to physiochemical investigations using FTIR 
and SEM to confirm the characteristics of commercial chitin. 

The processed chitin structure loses the complexity structure 

easily utilizing the carbon and nitrogen sources by microbes 
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to convert the chitin into a valuable product.20,43 The isolates 

will aid in overcoming the treatment of harsh chemicals 

treatments which spoil the environment easily. 

 

Characterization of chitin 

Fourier Transmission Infra-Red spectroscopy (FTIR): 

FTIR evaluates the CPC samples with CEC and CFC, as 

exposed in figure 4 (Fig. 4 A, B and C) which depict small 

differences in the percent transmittance up to wave number 

1072; thereafter, the detailed differences became prominent 

for a very short segment of the wave number. Approximately 

1 mg of each crustacean chitin sample was analyzed using 

an FTIR spectrometer (IR Prestige 21, Shimadzu) with 

absorption spectra from 4000 to 400 cm−1 depicting IR 

bands. 

 

The crude and purified chitin prepared during the course of 

this study had many comparable patterns of percent 

transmittances with more prominent vertical oscillation in 

the case of the purified polymer. The chitins extracted and 

purified in this study resemble the % transmittance of crab 

chitin more closely than that of commercial chitin. FTIR 

patterns showed that the bands corresponded to stretching 

and vibration of O-H, N-H, CO and saccharide bonds as 

shown in table 2.

 

 
Fig. 3: Treatment of Crab shell powder using culture filtrate of 7X5ZA: a) Release of N acetyl glucosamine.  

b) Dry weight of degraded crab shell powder 
   

 
Fig. 4: FTIR analysis of Chitin: a) Commercial purchased chitin, b) Chemically treated chitin and  

c) Enzyme treated chitin 

a b 

aA 

b

A 

c 
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Table 1 

Chitin hydrolysis isolates and chitinase activity on chitin medium 

Location at 

Coimbatore 

Isolates Colony color and 

appearance 

Ratio of zone size 

to colony size 

(ZS/CS) 

Chitinase 

Activity (U/ml) 

Periyakulam lake 7x1(WA) Brown 3 40.04 

7x1(RA) Red 2.6 16.79 

Perur lake 

 

7x3(PA) Pale white 5 41.55 

7x4(MC) Lemon yellow 6 54.89 

Fish market 

Ukkadam 

7x5(ZA) Mango yellow 8 82.45 

7x6(XA) Transparent 6.3 60.27 

Vellalore land fills 7x8(BA) White 5.5 76.42 

 

Table 2 

FTIR spectral peaks of commercial chitin and crab shell chitin 

Functional Group and Vibration 

mode 

Classification Crab shell Chitin 

Commercial Chemical 

treated 

Enzymatic 

treated 

N-H stretching / O-H  group - 3286.70 3286.70 3286.70 

CH 3 sym. stretching Aliphatic 

compounds 

- 2113.98 2113.98 

C = O secondary amide stretch Amide I 1635.64 1635.64 1635.64 

C-O-C asym. stretch in phase ring Saccharide ring 1072.42 1080.14 1080.14 

CH ring stretching Saccharide ring 686.66 686.66 686.66 

 

 
Fig. 5: SEM analysis of Chitin:  a) Crab Shell Powder; b) Demineralized crab shell powder; c) Deproteinization of 

crab shell powder; d) After deacetylation of chitin; e) commercial chitin f) Enzyme treated Crab shell 
 

Comparison of CEC and CFC with CPC showed bands at 

3286 cm−1 (NH amide bond stretching/OH group). The 

infrared spectra of crab shell chitin are related to the 

literature, with absorption bands at 1635 cm−1 showing the 

presence of an amide group. The FT-IR spectra of crab shell 

chitin and commercially purchased chitin samples obtained 

by deacetylation showed progressive weakening of the band 

at 1635 cm−1 and disappearance at 1550 cm−1.24 The peak 

determined the saccharide ring stretch at 1072 cm−1 and 1080 

cm−1 in all commercial chitin and chitin extracted from the 

crab shell. 

 
Scanning Electron Microscope (SEM): Commercially 

purchased chitin (CPC) with chemically digested (CEC) and 

enzymatic digestion (CFC) crab chitin was analyzed using a 

Scanning electron microscope (TESCAN, MIRA3 XMU). 

Approximately 5 mg of each dried chitin sample was 

sputtered with gold using a Gatan Precision Etching Coating 

System and kept in a gold glaze system for 10–20 min before 

SEM analysis. 

   

The surface morphology of chemically and enzymatically 

extracted chitin was examined and compared with that of 

commercial chitin using FESEM analysis. Commercial 

chitin and extracted chitin showed stacked layers with 

widely distributed fibers. The demineralized crab shell 

powder contained small shell fibers that were clustered 
together. Deproteinization causes the small fibrils to attach 

to each other, forming a nonporous smooth membranous 

plate-like crystalline chitin.  

a 

a 
c 

d e 

b 

f 
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Fig. 6: EDAX analysis of Chitin: a) commercial chitin, b) Chemically treated crab shell chitin  

c) Enzyme treated crab shell 

 

The enzymatically treated chitin exhibited a stacking layer 

with a cluster of small fibers. The SEM images of 

commercially purchased chitin indicated a nonporous 

smooth arrangement and the flaky chitin is depicted in fig. 

5.  

 

Energy Dispersive X – ray Analysis (EDAX): Elemental 

investigations of commercially purchased chitin (CPC) with 

chemically digested (CEC) and enzymatically digested crab 

chitin (CPC) were performed. The EDAX spectra of 

chemically and enzymatically raw crab shell chitin and 

purchased chitin exhibited the presence of carbon, oxygen, 

chlorine, sodium, potassium, zirconium and phosphate. The 

intensity of the peak for the existing elements was maximum 

for commercial chitin, whereas crab chitin showed nearly 

equal peak intensities (Fig.6). 

 

The presence of elements on extracted chitin and 

commercial chitin indexed through EDAX showed a similar 

ratio of carbon and oxygen content with traces of other 

minerals. Similar EDAX spectrum investigation of different 

crustaceans such as crab, shrimp, fish and crayfish chitin and 

chitosan exhibited the highest carbon and oxygen content 

and a small amount of minerals (calcium, sodium, iron and 

zirconium).35,37 Based on the previous studies, it was 

observed that the chitin extracted in this study is of high 

purity. EDAX spectra of crab shell chitosan and Safaco 

chitosan revealed different elemental compositions. Safaco 

chitosan contained metal minerals (Ca, Mg, Al and Si), while 

crab shell chitosan showed only two main peaks of C and O 

and no inorganic mineral content. 

 

Conclusion 
Next to cellulose, the most ample carbohydrate on the globe 

is chitin which provides a rich environment, necessary for 

the survival and growth of chitinolytic microorganisms. 

Therefore, the high diversity of organisms that contain 

exoskeleton structure as chitin in their structure, such as 

fungi, insects, marine arthropods, plants and animals 

produced chitinase for growth and development while 

microbes produce chitinase by decaying the organic matter 
like carbon and nitrogen from the chitin polymer. Soil 

bacteria act as an excellent source of chitinolytic enzymes 

and are the best rummage-sale for the renewable of chitin 

waste into useful products for various applications in 

biotechnology, medicine and agriculture. Chitin preparation 

was done from crab shell waste treated with culture filtrate 

of 7X5ZA. Characterizations of chitin samples were 

investigated with FT-IR and SEM analysis. The results of 

enzymatic degradation of crab shell wastes were relative to 

the chemical treatments.  

 

The manufacture of chitin from crab shell waste insists not 

only on manufacturing purified chitin but also on solving 

environmental problems by converting the chitin to useful 

purposes for the isolation of chitinolytic bacteria. The potent 

chitinolytic bacteria were identified using simple and 

inexpensive techniques. The chitinase enzyme synthesis 

helps in the production of various useful byproducts that can 

be exploited for industrial purposes. 

 

Acknowledgement 
The authors acknowledge Dr. Gayathridevi, HOD, 

Department of Biochemistry, Biotechnology and 

Bioinformatics, Avinashilingam University, Enzymology 

laboratory and Prof C.N. R. Rao Research Centre, 

Avinashilingam University for their support in our project 

work. 

 

References 
1. Ajayi A.A., Onibokun E.A., George F.O.A. and Atolagbe O.M., 

Isolation and characterization of chitinolytic bacteria for chitinase 

production from the African catfish, Clarias gariepinus (Burchell, 

1822), Research Journal of Microbiology, 11(4), 119-125 (2016) 

 

2. Ali M.H., Aljadaani S., Khan J., Sindi I., Aboras M. and Aly 

M.M., Isolation and Molecular Identification of Two Chitinase 

Producing Bacteria from Marine Shrimp Shell Wastes, Pakistan 

Journal of Biological Sciences: PJBS, 23(2), 139-149 (2020) 

 

3. Asif T., Javed U., Zafar S.B., Ansari A., Ul Qader S.A. and 

Aman A., Bioconversion of colloidal chitin using novel chitinase 

from Glutamicibacter uratoxydans exhibiting anti-fungal potential 

by hydrolyzing chitin within fungal cell wall, Waste and Biomass 

Valorization, 11, 4129-4143 (2020) 

 

4. Beaney P., Lizardi‐Mendoza J. and Healy M., Comparison of 

chitins produced by chemical and bioprocessing methods, Journal 

a b c 



Research Journal of Biotechnology                                                                                                 Vol. 20 (12) December (2025)  
Res. J. Biotech. 

https://doi.org/10.25303/2012rjbt031039        38 

of Chemical Technology & Biotechnology: International Research 

in Process, Environmental & Clean Technology, 80(2), 145-150 

(2005) 

 

5. Broquá J., Zanin B.G., Flach A.M., Mallmann C., Taborda 

F.G.D., Machado L.E.L., Alves S.M.L., Silva M.M. and Dias 

R.J.S.P., Methods of chitin production a short review, Am. J. 

Biomed. Sci. Res, 3, 307-314 (2019) 

 

6. Dhanabalan V., Xavier K.M., Eppen S., Joy A., Balange A., 

Asha K.K., Murthy L.N. and Nayak B.B., Characterization of 

chitin extracted from enzymatically deproteinized Acetes shell 

residue with varying degree of hydrolysis, Carbohydrate 

Polymers, 253, 117203 (2021) 

 

7. El Kady E.M., Current trends in fungal biosynthesis of chitin 

and chitosan, Bulletin of the National Research Centre, 43(1), 1-

12 (2019) 

 

8. El Knidri H., Belaabed R., Addaou A., Laajeb A. and Lahsini 

A., Extraction, chemical modification and characterization of 

chitin and chitosan, International Journal of Biological 

Macromolecules, 120, 1181-1189 (2018) 

 

9. Feás X., Vázquez-Tato M.P., Seijas J.A., Pratima G., Nikalje A. 

and Fraga-López F., Extraction and physicochemical 

characterization of chitin derived from the Asian hornet, Vespa 

velutina Lepeletier 1836 (Hym.: Vespidae), Molecules, 25(2), 384 

(2020) 

 

10. Ghannam H.E. et al, Characterization of chitosan extracted 

from different crustacean shell wastes, Journal of Applied 

Sciences, 16(10), 454-461 (2016) 

 

11. Gupta Dheeraj Rajesh, Murugeshwari Vidya, Kumar Pankaj 

and Kumar Abhishek, Design and in silico evaluation of 

oxadiazole linked chromone derivatives as anti-depressant agents, 

Res. J. Chem. Environ., 28(1), 79-79 (2024) 

 

12. Jabeen F. and Qazi J.I., Isolation of chitinase yielding Bacillus 

cereus JF68 from soil employing an edible crab shell chitin, 

Journal of Science and Industrial Research, 73, 771-776 (2014) 

 

13. Jahangiri R., Jamialahmadi K., Behravan J. and Najafi M.F., 

Purification and partial characterization of chitinase from a novel 

strain Aeromonas sp. PTCC 1691, Journal of Materials and 

Environmental Science, 10(7), 590-597 (2019) 

 

14. Jang M.K., Kong B.G., Jeong Y.I., Lee C.H. and Nah J.W., 

Physicochemical characterization of α‐chitin, β‐chitin and γ‐chitin 

separated from natural resources, Journal of Polymer Science Part 

A: Polymer Chemistry, 42(14), 3423-3432 (2004) 

 

15. Jung W.J. and Park R.D., Bioproduction of 

chitooligosaccharides: present and perspectives, Marine 

Drugs, 12(11), 5328-5356 (2014) 

 

16. Kaur S. and Dhillon G.S., Recent trends in biological extraction 

of chitin from marine shell wastes: a review, Critical Reviews in 

Biotechnology, 35(1), 44-61 (2015) 

 

17. Korany S.M., Mansour A.N., El-Hendawy H.H., Kobisi A.N.A. 

and Aly H.H., Entomopathogenic efficacy of the chitinolytic 

bacteria: Aeromonas hydrophila isolated from Siwa Oasis, 

Egypt, Egyptian Journal of Biological Pest Control, 29, 1-10 

(2019) 

 

18. Kumar A. and Zhang K.Y., Human chitinases: structure, 

function and inhibitor discovery, Review Adv Exp Med Biol, 1142, 

221-251 (2019) 

 

19. Kumari S., Rath P. and Kumar A.S.H., Chitosan from shrimp 

shell (Crangon crangon) and fish scales (Labeorohita): Extraction 

and characterization Suneeta, African Journal of 

Biotechnology, 15(24), 1258-1268 (2016) 

 

20. Lacombe-Harvey M.È., Brzezinski R. and Beaulieu C., 

Chitinolytic functions in actinobacteria: ecology, enzymes and 

evolution, Applied Microbiology and Biotechnology, 102, 7219-

7230 (2018) 

 

21. Liu K., Ding H., Yu Y. and Chen B., A cold-adapted chitinase-

producing bacterium from Antarctica and its potential in biocontrol 

of plant pathogenic fungi, Marine Drugs, 17(12), 695 (2019) 

 

22. Liu Y., Xing R., Yang H., Liu S., Qin Y., Li K., Yu H. and Li 

P., Chitin extraction from shrimp (Litopenaeus vannamei) shells 

by successive two-step fermentation with Lactobacillus 

rhamnoides and Bacillus amyloliquefaciens, International Journal 

of Biological Macromolecules, 148, 424-433 (2020) 

 

23. Loc N.H., Huy N.D., Quang H.T., Lan T.T. and Thu Ha T.T., 

Characterisation and antifungal activity of extracellular chitinase 

from a biocontrol fungus, Trichoderma asperellum 

PQ34, Mycology, 11(1), 38-48 (2020) 

 

24. Marzieh M.N., Zahra F., Tahereh E. and Sara K.N., 

Comparison of the physicochemical and structural characteristics 

of enzymatic produced chitin and commercial chitin, International 

Journal of Biological Macromolecules, 139, 270-276 (2019) 

 

25. Mohan K., Ganesan A.R., Muralisankar T., Jayakumar R., 

Sathishkumar P., Uthayakumar V., Chandirasekar R. and Revathi 

N., Recent insights into the extraction, characterization and 

bioactivities of chitin and chitosan from insects, Trends in Food 

Science & Technology, 105, 17-42 (2020) 

 

26. Mohan K., Ravichandran S., Muralisankar T., Uthayakumar V., 

Chandirasekar R., Rajeevgandhi C., Rajan D.K. and Seedevi P., 

Extraction and characterization of chitin from sea snail Conus 

inscriptus (Reeve, 1843), International Journal of Biological 

Macromolecules, 126, 555-560 (2019) 

 

27. Narudin N.A.H., Mahadi A.H., Kusrini E. and Usman A., 

Chitin, chitosan and submicron-sized chitosan particles prepared 

from Scylla serrata shells, Materials International, 2(2), 139-149 

(2020) 

 

28. Oyeleye A. and Normi Y.M., Chitinase: diversity, limitations 

and trends in engineering for suitable applications, Bioscience 

Reports, 38(4), BSR2018032300 (2018) 

 

29. Pandharipande S. and Bhagat P.H., Synthesis of chitin from 

crab shells and its utilization in preparation of nanostructured 

film, Synthesis, 5(5), 1378-1383 (2016) 
 

30. Percot A., Viton C. and Domard A., Optimization of chitin 

extraction from shrimp shells, Biomacromolecules, 4(1), 12-18 

(2003) 



Research Journal of Biotechnology                                                                                                 Vol. 20 (12) December (2025)  
Res. J. Biotech. 

https://doi.org/10.25303/2012rjbt031039        39 

31. Poerio A., Petit C., Jehl J.P., Arab-Tehrany E., Mano J.F. and 

Cleymand F., Extraction and physicochemical characterization of 

chitin from cicada orni sloughs of the south-eastern French 

mediterranean basin, Molecules, 25(11), 2543 (2020) 

 

32. Rameshthangam P., Solairaj D., Arunachalam G. and 

Ramasamy P., Chitin and Chitinases: biomedical and 

environmental applications of chitin and its derivatives, Journal of 

Enzymes, 1(1), 20-43 (2018) 

 

33. Rasti H., Parivar K., Baharara J., Iranshahi M. and Namvar F., 

Chitin from the mollusc chiton: extraction, characterization and 

chitosan preparation, Iranian Journal of Pharmaceutical 

Research: IJPR, 16(1), 366 (2017) 

 

34. Ray L., Panda A.N., Mishra S.R., Pattanaik A.K., Adhya T.K., 

Suar M. and Raina V., Purification and characterization of an 

extracellular thermo-alkali stable, metal tolerant chitinase from 

Streptomyces chilikensis RC1830 isolated from a brackish water 

lake sediment, Biotechnology Reports, 21, e00311 (2019) 

 

35. Sadfi N., Cherif M., Fliss I., Boudabbous A. and Antoun H., 

Evaluation of bacterial isolates from salty soils and Bacillus 

thuringiensis strains for the biocontrol of Fusarium dry rot of 

potato tubers Journal of Plant Pathology, 83(2), 101-117 (2001) 

 

36. Schmitz C., González Auza L., Koberidze D., Rasche S., 

Fischer R. and Bortesi L., Conversion of chitin to defined chitosan 

oligomers: current status and future prospects, Marine 

Drugs, 17(8), 452 (2019) 

 

37. Seki H., Microbiological Studies on the Decomposition of 

Chitin in Marine Environment-X Decomposition of Chitin in 

Marine Sediments, Journal of the Oceanographical Society of 

Japan, 21(6), 261-269 (1965) 

 

38. Sun X., Li Y., Tian Z., Qian Y., Zhang H. and Wang L., A 

novel thermostable chitinolytic machinery of Streptomyces sp. F-3 

consisting of chitinases with different action modes, Biotechnology 

for Biofuels, 12, 1-12 (2019) 

 

39. Sunny N.E., Kumar S.R. and Kumar S.V., A review on 

chitinase synthesis from varied sources and its applications 

towards environment, Research Journal of Pharmacy and 

Technology, 11(9), 4200-4208 (2018) 

 

40. Suryawanshi N. and Eswari J.S., Chitin from seafood waste: 

particle swarm optimization and neural network study for the 

improved chitinase production, Journal of Chemical Technology & 

Biotechnology, 97(2), 509-519 (2022) 

 

41. Thirunavukkarasu N. and Shanmugam A., Extraction of chitin 

and chitosan from mud crab Scylla tranquebarica, International 

Journal of Applied Bioengineering, 4(2), 31-32 (2009) 

 

42. Vallejo-Domínguez D., Rubio-Rosas E., Aguila-Almanza E., 

Hernández-Cocoletzi H., Ramos-Cassellis M.E., Luna-Guevara 

M.L., Rambabu K., Manickam S., Munawaroh H.S.H. and Show 

P.L., Ultrasound in the deproteinization process for chitin and 

chitosan production, Ultrasonics Sonochemistry, 72, 105417 

(2021) 

 

43. Veliz E.A., Martínez-Hidalgo P. and Hirsch A.M., Chitinase-

producing bacteria and their role in biocontrol, AIMS 

Microbiology, 3(3), 689 (2017) 

 

44. Wang Y., Chang Y., Yu L., Zhang C., Xu X., Xue Y., Li Z. and 

Xue C., Crystalline structure and thermal property characterization 

of chitin from Antarctic krill (Euphausia superba), Carbohydrate 

Polymers, 92(1), 90-97 (2013) 

 

45. Xu T., Qi M., Liu H., Cao D., Xu C., Wang L. and Qi B., Chitin 

degradation potential and whole-genome sequence of 

Streptomyces diastaticus strain CS1801, AMB Express, 10, 1-12 

(2020) 

 

46. Yadav M., Goswami P., Paritosh K., Kumar M., Pareek N. and 

Vivekanand V., Seafood waste: a source for preparation of 

commercially employable chitin/chitosan materials, Bioresources 

and Bioprocessing, 6(1), 1-20 (2019). 

 

(Received 02nd July 2025, accepted 07th August 2025)

 


