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ABSTRACT Chitosan is deacetylated form of chitin. It is obtained from various sources like fishes, molluscans, ar-
thropods and fungi. Chitosan has diverse industrial applications. The   present study was carried out for 

extracting Chitosan from carapace of locally available crab Scylla serrata. The study was conducted in five replicates. 
The mean of obtained Chitosan was 1.28gm Chitosan per 3 gram of carapace. Extracted Chitosan was subjected to 
FTIR, SEM and EDAX analysis. The spectra has characteristic band for Chitosan. The FTIR spectral analyses showing 
a peak at 3396.99 cm-1 indicate symmetric stretching vibration for OH group and amide group. Absorption peak at 
2932.23cm-11 indicate presence of CH stretch  , Absorption band at  1594.84cm-1 amide I and 1398.14  was due to 
C-H stretching   and 872.631 cm-1- is a ring stretching a characteristic bond for β-1-4 glycosidic linkage. SEM Studies 
showed that Chitosan has smooth, nonporous, plane texture with particle size ranging from 3.05 µm to 10.82 µm.

INTRODUCTION
Chitosan is a deacetylated derivative of chitin. It is extract-
ed from the exoskeleton of arthropods, like crabs, lobster, 
shrimps cockroaches, scales of fishes and cell wall of fungi.   
Chemical composition of Chitin is β- (1-4) 2 acetamido-2-
deoxy-β–D-glucose. (N-acetylglucosamine). Chitosan is 
linear polymer of α (1-4 linked-2- amino-2-deoxy- β-D-
glucopyranose) [1]. It has three types of functional groups, 
an amino group at C-2and primary and secondary hydroxyl 
group at C-3 and C-6 positions. Aranaz et al. studied the 
physicochemical, behavioral and functional properties of 
chitin and Chitosan. They  also reported about the studies 
on specific applications in drug delivery, tissue engineer-
ing,  food preservative, biocatalyst, immobilization, waste 
water treatment, molecular imprinting and metal-nano-
composites. [2] 

Chitosan is semipermeable and has a film forming proper-
ty. Chitosan films are tough, long lasting and flexible. They 
have moderate water permeability and are extremely good 
barriers for the permeability to oxygen.  Film forming abil-
ity has been successfully used as food wraps, thus having 
the property of extending shelf life (Muzzarelli, 1986)[3]. 
The Chitin and Chitosan has been used as food additive 
due to their low toxicity, digestibility and ability of reduc-
ing cholesterol in human blood (Knorr,1983)[4]. Further-
more, Chitin and Chitosan, obtained from crustacean, can 
be used in pharmacy, agriculture and the industrial applica-
tions other than food (Tharanathan and Kittur, 2003)[5]. In 
food industry, it has been used as covering material, in ap-
plications of packing, gelling agent, additive, antimicrobial, 
and functional material of food (Shahidi et al., 1999).[6]

It is an eco-friendly pesticide substance that boosts the in-
nate ability of plants to defend themselves against fungal 
infections. EPA has been regulated the applications of Chi-
tosan for outdoors and indoors plants and crops as well as 
the USDA National Organic Program regulates its use on 

organic certified farms and crops[7], [8 ],[9].  Chitosan elic-
its natural innate defense responses within plant to resist 
insects, pathogens, and soil-borne diseases when applied 
to foliage or the soil [10].  Chitosan enhances photosyn-
thesis, promotes plant growth, stimulates nutrient uptake 
as well as increases germination rate and sprouting.  [11]
[12].

Chitosan is an important additive in the filtration process. 
It helps in sedimentation of particles by binding it with 
phosphorous, heavy minerals and oils from the water. As 
an important additive in the filtration process, Chitosan 
can also be used in water processing engineering as a 
part of a filtration process.  Sand filtration apparently can 
remove up to 50% of the turbidity alone, while the Chi-
tosan act as clari flocculation   with sand filtration result-
ing in   99% purification [13]. Chitosan has been used to 
precipitate caseins from bovine milk and cheese making.
[14][15].  It combines with bentonite, gelatin, silica gel, 
isinglass, or other fining agents; it is used to clarify wine, 
mead, and beer. Added late in the brewing process, Chi-
tosan improves flocculation, and removes yeast cells, fruit 
particles, and other detritus that cause hazy wine. Chitosan 
combined with colloidal silica which  is becoming a pop-
ular fining agent for white wines, because Chitosan does 
not require acidic tannins [16]. [17], [18].  Fungal source of 
Chitosan has shown an increase in settling activity, reduc-
tion of oxidized polyphenolics in juice and wine, chelation 
and removal of copper (post-racking) and control of the 
spoilage yeast Brettanomyces. These products  are used 
and approved for European use by the EU and OIV stand-
ards [19]. 

Chitosan has blood clotting property and has recently 
gained approval in the United States and Europe for us-
ing in bandages and other hemostatic agents. Chitosan 
hemostatic products have been shown in testing by the 
U.S. Marine Corps to quickly stop bleeding and to reduce 
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blood loss, and result in 100% survival of otherwise lethal 
arterial wounds in swine [20]. Homeostasis products of Chi-
tosan reduces blood loss more as compare to gauze dress-
ings and increase patients survival[21]. US and UK have al-
ready used the bandages on the battlefields of Iraq and 
Afghanistan [22]. As a hypoallergenic and having natural 
antibacterial properties, Chitosan further support its use 
in field bandages [23]. These hemostatic agents are often 
Chitosan salts made from mixing Chitosan with an organic 
acid (such as succinic or lactic acid)[24].  The properties 
like muco-adhesiveness and positive charge on it, in acidic 
condition allow Chitosan  to used in dermal drug delivery 
system. Also it can be used to transport a drug to an acid-
ic environment, where the Chitosan packaging will then 
degrade and releasing the drug to the desired environ-
ment for example the transport of insulin [25] [26]. 

A manufacturing largescale Chitosan from natural sources 
like nacre (Shellfish), shrimp carapace or insect cuticles,[27]
[28][29] has led to development of  several Chitosan based 
industries [30][31] [32] 

CHITOSAN
 
Scylla serrata  is widely distributed  in western coast of In-
dian ocean and abundantly available in local market. Scylla 
sp. is a genus of swimming crabs, composing four spe-
cies,[3] of which S. serrata is the most widespread. They 
are found across the Indo West Pacific [4].  

The main objective of the present research is extraction 
and chemical characterization of Chitosan from  Scyalla 
serrata  keeping in view its economic and industrial impor-
tance. 

MATERIALS AND METHODS
Five Scylla serrata were procured from local market of kaly-
an City, Maharashtra, India. They were   sacrificed and cara-
paces were dried in oven at 60 O C for 48hrs.  Carapaces 
were crushed to pieces of 0.5-5.0mm separately and ex-
tracted for Chitosan as per the standard method  reported 
by Felicity et al [33].     5gm of carapace powder was boiled 
into 4% of 100ml NaOH for 1hr on hot plate. Sample was 
allowed to cool at room temperature.  Sample was demin-
eralized with 100ml of 1% HCl. The sample was allowed to 
soak for 24 hr. to remove the minerals (mainly  Calcium Car-
bonate). The demineralized sample was treated with 50 ml 
of a 2% NaOH for 1 hr., yield chitin.  The chitin was washed 
with deionized water, thrice and boiled with 100 ml of 50% 
NaOH  at 1000 C for 2 hrs. for deacylation. After 2 hrs sam-
ple was cooled at room temperature and washed thrice with 
the 50% NaOH. The sample filtered to obtained solid mass 
and dried at 120 O C in oven for 24 hrs. Chitin to Chitosan 
synthesis was revealed by adding 5ml of I2 / KI and concen-
trated Sulphuric acid to the sample. Colour changes from 
yellow/ brown to dark purple indicate presence of Chitosan 
[34] (Kumar and Verma).  Physical and Chemical characteri-
zation of Chitosan was done using FTIR, EDX and SEM.

RESULTS AND DISCUSSION
Results of Chitosan extraction of Scylla serrata, is shown 
in Table 1.  The results showed that Chitosan can be suc-
cessfully obtained from crab. An average of 1.28 gm of 
Chitosan was obtained from / 3gm carapace. Formation 
of Purple colour in test solutions confirmed conversion of 
chitin to Chitosan.

FTIR Spectra of Chitosan was showed in Fig 2. The spec-
tra has characteristic band for Chitosan. The spectra show-
ing a peak at 3396.99 cm-1 indicate symmetric stretching 
vibration of OH group and amide, Absorption peak at 
2932.23cm-11 indicate presence of CH2 stretch  , Absorp-
tion band at  1594.84cm-1  amide I and 1398.14  was due 
to C-H stretching   and 872.631 cm-1- is a ring stretching 
a characteristic bond for β-1-4 glycosidic linkage. 

Wanule et.al reported  that FTIR analysis of Chitosan ex-
tracted from cockroach having characteristic peak of OH 
and NH symmetric stretch at 3400 CM-1 , 2923 CH stretch  
, 1095. 49 CM-1 peak  for  CO group and 872 CM-1 ring 
stretching characteristic bond for β glycosidic linkage. 
Those are peaks were similar to Peaks of Chitosan extract-
ed from crab Scylla. 

In the present study peak at 3396.99 CM-1 is found very 
broad indicating that proper deacetylation of chitin. Also 
characteristic peak present in chitin between 1600 CM-1 
to 1700 CM-1 was missing and indicating absence of CO 
group proving proper deacetylation of Chitosan. 

Zakaria et.al reported that peak became wider between 
3100 CM-1 to 3400CM -1 with increase in degree of dea-
cetylaion [35] . They also reported that presence of peak 
at 1639 CM-1 for CO group id indication of incomplete 
deacetylation of chitin to Chitosan. Shanmugam and Arabi 
reported the characteristic FTIR peak for Chitosan at 1558 
CM-1 for amide group I [36]. 

Surface morphology, porosity, particle size and texture of 
Chitosan was studied using Scanning Electron Microscopy 
(SEM). Morphology of Chitosan was shown in fig 3. It has 
crystalline, uneven surface, non porous and plane texture 
of Chitosan.  Magnified micrograph     (Fig.4) of Chitosan 
showed Chitosan particle of size ranging from 3.05 µm 
to 10.82 µm and even larger sized particles. Bhuvenesh-
wari et.al reported that pure Chitosan film is nonporous, 
smooth and uneven [37].EDAX analysis reveals presence of 
Carbon, Calcium , Oxygen and Magnesium.     

This study revealed that chitin and Chitosan can be ex-
tracted from Scylla Serrata. Crab chitin and Chitosan may 
be supplementary to other sources of chitin and Chitosan 
extracted from other animals and may be applicable in 
many areas like agriculture primarily as natural seed treat-
ment and plant growth enhancer, and as an ecologically 
friendly bio-pesticide substance that boosts the innate 
ability of plants to defend themselves against fungal infec-
tions. It can be used as a chelation of heavy metal ions, 
fining agent in food industries, for wound healing and 
other medical uses, in shampoos and hair conditioners, in 
water processing engineering as a filter, as fining agent for 
wine, etc.
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Fig1. Scylla serrata
 
Table : 1 

sample Weight of entire 
carapace (in gm )

Weight crushed 
carapace taken 
(in gm)

Final product 
(in gm )

1 5.14 3 1.214

2 5.62 3 1.395

3 4.59 3 1.339

4 3.45 3 1.250

5 3.34 3 1.190
                                      Mean of product = ∑ 
1.28gm

 

Fig. 2 FTIR spectroscopic analysis of Chitosan extracted 
from crab Scylla serrata

 
Fig 3 SEM micrograph of Chitosan

 
Fig 4 SEM Micrograph Magnified view of Chitosan

 

Fig 5. EDAX Analysis of Chitosan .

REFERENCES
1.  Datta, P.K., Datta, J. and Tripathi, V.S. Chitin and Chitosan: chemistry, 

properties and applications, Journal of Scientific and Industrial Re-

search., 2004, Vol. 63, pp 20-31.

2.  Aranaz , I., Mengibar,M., Harris, R. , Panos , I., Miralles, B., Acosta, N., 

Galed, G., and Heras ,A. Functional characterization of chitin and Chi-

tosan . Current Chemical Biology 2009, 3: pp 203-230.

3.  peter K. L. Ng, Daniele Guinot & Peter J. F. Davie (2008). ” Systema 

Branchyurorum: Part I. An annotated checklist of extanct Brachyuran 

crab of the world” (http://rmbr.nus.edu.sg/rbz/biblio/s17/s17rbz.pdf) 

(PDF). Raffles Bulletin of Zoology 17: 1–286

4.  L. Le Vay (2001). “Ecology and management of mud crab Scylla spp.” 

(http://www.asianfisheriessociety.org/modules/wfdownloads/visit.php? 

cid=17&lid=456). Asian Fisheries Science 14: 101–111.

5.  Extraction and evaluation of Chitosan from Crab Exoskeleton as a Seed 

Fungicide and plant growth enhancer Felicity Burrows, Clifford Louime, 

Michael Abazinge, Oghenekome Onokpise. 

6.  Pak Vet J, 2010, 30(4): 227-231.

7.  Linden, James C.; Stoner, Richard J.; Knutson, Kenneth W.; Gardner-

Hughes, Cecilie A. (2000). “Organic disease control elicitors”. Agro 

Food Industry Hi-Tech 11 (5): 32–4.

8.  “USDA NOP and EPA Rule on Chitosan, Federal Register/ Vol. 72, No. 

236/Monday, December 10, 2007/Rules and Regulation”.

9.  “Chitin and Chitosan Final Registration Review Decision, Document ID: 

EPA-HQ-OPP-2007-0566-0019, Dec 11, 2008, pp 10–15, Regulations.

gov”.

10.  Linden, J.C.; Stoner, R.J. (2005). “Proprietary Elicitor Affects Seed Ger-

mination and Delays Fruit Senescence”. Journal of Food, Agriculture & 

Environment.

11.  “Smiley R., Cook R.J., Pauliz T., Seed Treatment for Sample Cereal 

Grains Oregon State University, 2002, EM 8797”.

12.  “Stoner R., Linden J., Micronutrient elicitor for treating nematodes in 

field crops, 2006, Patent Pending, Pub. no.: US 2008/0072494 A1”.

13.   Alan Woodmansey (Highway Engineer) (March 19, 2002). “Chitosan 



202  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 3 | March 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ReseaRch PaPeR

Treatment of Sediment Laden Water - Washington State I-90 Issaquah 

Project”. Federal Highway Administration. U.S. Department of Transpor-

tation. Retrieved 2006-07-10.

14.  Ausar, Salvador F; Passalacqua, Nancy; Castagna, Leonardo F; Bianco, 

Ismael D; Beltramo, Dante M (2002). “Growth of milk fermentative 

bacteria in the presence of Chitosan for potential use in cheese mak-

ing”. International Dairy Journal 12 (11): 899–906. doi:10.1016/S0958-

6946(02)00114-0. 

15.  http://jds.fass.org/cgi/content/abstract/84/2/361[][]

16.  Rayner, Terry. “Fining and Clarifying Agents”. Archived from the original 

on June 16, 2006. Retrieved 2006-07- 18.

17.  Chorniak J (October 2007). “A clearer understanding of fining agents”. 

Wine Maker Magazine. Retrieved 24 May 2014.

18.   Quintela, S; Villarán, M. C.; López De Armentia, I; Elejalde, E (2012). 

“Ochratoxin a removal from red wine by several oenological fining 

agents: Bentonite, egg albumin, allergen-free adsorbents, chitin and 

Chitosan”. Food Additives & Contaminants: Part A 29: 1168–74. doi:10.

1080/19440049.2012.682166. PMID 22545592.

19.  Escudero-Abarca, Blanca I.; Escudero-Abarca, M. Guadalupe; Aguilar-Us-

canga, Patricia M.; Hayward- Jones, Patricia; Mendoza, Mario; Ramírez, 

Leticia (2004). “Selective antimicrobial action of Chitosan against spoil-

age yeasts in mixed culture fermentations”. Journal of Industrial Mi-

crobiology and Biotechnology 31 (1): 16–22. doi:10.1007/s10295-004-

0112-2. PMID 14747932.

20.  Brown, Mark A.; Daya, Mohamud R.; Worley, Joseph A. (2009). “Experi-

ence with Chitosan Dressings in a Civilian EMS System”. The Journal of 

Emergency Medicine 37 (1): 1–7. doi:10.1016/j.jemermed.2007.05.043. 

PMID 18024069.

21.  Pusateri, Anthony E.; McCarthy, Simon J.; Gregory, Kenton W.; Harris, 

Richard A.; Cardenas, Luis; Mc- Manus, Albert T.; Goodwin, Cleon W. 

(2003). “Effect of a Chitosan-Based Hemostatic Dressing on Blood Loss 

and Survival in a Model of Severe Venous Hemorrhage and Hepatic 

Injury in Swine”. The Journal of Trauma: Injury, Infection, and Critical 

Care 54 (1): 177– 82. doi:10.1097/00005373-200301000-00023. PMID 

12544915.

22.  Kheirabadi BS et al (18 August 2004). “Development of Hemostatic 

Dressings for Use in Military Operations”. Symposium on Combat Casu-

alty Care in Ground Based Tactical Situations: Trauma Technology and 

Emergency Medical Procedures, St. Petersburg Beach, USA. Retrieved 5 

June 2014.

23.  Kevin McCue (March 3, 2003). “New Bandage Uses Biopolymer” (- 

Scholar search). Chemistry.org (American Chemical Society). Archived 

from the original on November 28, 2005. Retrieved 2006-07-10.

24.  US patent 8106030, Craig Hardy, Lee Johnson & Paul Luksch, “Hemo-

static Material”, issued 2012-01-31

25.  Sadigh-Eteghad, Saeed; Talebi, Mahnaz; Farhoudi, Mehdi; Mahmoudi, 

Javad; Reyhani, Bahram (2013). “Effects of Levodopa loaded Chitosan 

nanoparticles on cell viability and caspase-3 expression in PC12 neural 

like cells”. Neurosciences (Riyadh) 18 (3): 281–283. PMID 23887222.

26.  Agnihotri, Sunil A.; Mallikarjuna, Nadagouda N.; Aminabhavi, Tejraj 

M. (2004). “Recent advances on Chitosan-based micro- and nanopar-

ticles in drug delivery”. Journal of Controlled Release 100 (1): 5–28. 

doi:10.1016/j.jconrel.2004.08.010. PMID 15491807.

27.  Tampieri, A; Celotti, G; Landi, E; Sandri, M; Roveri, N; Falini, G (2003). 

“Biologically inspired synthesis of bone-like composite: Self-assembled 

collagen fibers/hydroxyapatite nanocrystals”. Journal of Biomedical 

Materials Research 67 (2): 618–25. doi:10.1002/jbm.a.10039. PMID 

14566805.

28.  Tampieri, A; Celotti, G; Landi, E (2005). “From biomimetic apatites to 

biologically inspired composites”. Analytical and Bioanalytical Chemistry 

381 (3): 568–76. doi:10.1007/s00216-004-2943-0. PMID 15696277.

29.  Cheng, Q; Jiang, L; Tang, Z (2014). “Bioinspired layered materials with 

superior mechanical performance”. Accounts of Chemical Research 47 

(4): 1256–66. doi:10.1021/ar400279t. PMID 24635413.

30.  Tajik, H; Moradi, M; Rohani, S. M.; Erfani, A. M.; Jalali, F. S. (2008). 

“Preparation of Chitosan from brine shrimp (Artemia urmiana) cyst shells 

and effects of different chemical processing sequences on the physico-

chemical and functional properties of the product”. Molecules (Basel, 

Switzerland) 13 (6): 1263–74. PMID 18596653.

31.  Fernandez, J. G.; Ingber, D. E. (2012). “Unexpected strength and tough-

ness in Chitosan-fibroin laminates inspired by insect cuticle”. Advanced 

Materials 24 (4): 480–4. doi:10.1002/adma.201104051. PMID 22162193.

32.  Wyss Institute Communications (May 2014). “Promising solution to 

plastic pollution”. Harvard Gazette, Harvard University, Boston, MA. Re-

trieved 23 May 2014.

33.  Burrows , F., Louime , C., Abazinge , M. and Onokpise , O. Extraction 

and evaluation of Chitosan from crab exoskeleton as a seed fungicide 

and plant growth enhancer. American-Eurasian J. Agric.&Environ.Sci. 

2007, 2(2), pp. 103-111. 

34.  Kumar,D. and Verma , A.P. Isolation and degree of deacetylation of 

chitin from cultured biomass of diatoms . Bionotes .2012 , Vol. 14(4), 

pp.116-117. 

35.  Zakaria Z, Izzaah Z, Jawaid M, and Hussan A , 2012,  “ Effect of degree 

of deacetylation of Chitosan on thermal stability and compatibility of 

Chitosan polyamide blend” , Bioresources , 7 (4) , pp 5568-5580 

36.  Shanmugum S and Saleh A, 2014 “FTIR Spectroscopy, XRD , SEM, 

EDX and AFM studies on natural biomaterial” , International journal of 

ChemTechResearch , vol. 6, NO. 6 , pp 3307-3309  

37.  Bhuveneshwari S, Sruthi D, Sivasubramanian V. Kalyani N, Sagunabai J , 

“Develoment and characterisaton of Chitosan film” , International jour-

nal of engineering research and application, vol 1 Issue 2 , pp 292-299 


