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ABSTRACT 

This study was conducted to determine the production of chitosan from marine crab, 

Scylla serrata. Crab shell need to undergo of dimineralization (DM), deproteinizition 

(DP), and deacetylation (DA) process in order to produced chitosan. Purpose of this 

study was to produce chitin and chitosan from the crab shell, with two different 

method been compared (reversing method and traditional method. Physicochemical 

and functional properties effect of sample due to the changes in modification or 

reversing method, where demineralization initiate the method but not in 

deproteinization process which commonly practiced in traditional method. The 

chitosan yield from modification method (DMPA) is higher with 53.7% compared 

with 53.0% from traditional method (DPMA). The result from physicochemical 

analysis (moisture and ash content) shown that moisture content in traditional method 

is lower than modification with l .3 % to 1.7% respectively. The results from both 

samples are acceptable. For ash content, the percentage of modification method is 

lower than traditional method with 78.7% and 85.8% respectively. Chromatography 

paper and HPLC analysis showed glucose and glucosamine present in sample of 

chitin and chitosan. 
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PENGHASILAN CHITOSAN DARIPADA KETAM LAUT, Scylla serrata 

ABSTRAK 

Kajian ini mengenai penghasilan kitosan daripada sampel kulit ketam, Scylla serrata. 

Kulit ketam ini perlu melalui proses dinyahmineral (DM), dinyahprotein (DP), dan 

dinyah kumpulan asetil (DA) sebelum mejadi kitosan. Tujuan kajian ini dilakukan untuk 

menghasilkan kitin dan kitosan dari kulit ketam ini. Kedua, untuk membezakan dan 

memasttikan cara yang terbaik untuk menghasilkan chitosan sama ada teknik tradisional 

(No dan Meyer, 1995) atau teknik modifikasi "reversing" (Fernandez, 2004). Terdapat 

kesan kimia fiziko dan bentuk terhadap sampel akibat perubahan proses untuk 

metodologi tradisional dan proses modifikasi di mana dimulakan dengan proses 

dinyahmineral bukan dengan proses dinyahprotein seperti metod tradisional. Da1am 

kajian ini, kitosan yang dihasilkan oleh metod modifikasi (DMPA) Iebih banyak dengan 

53.7% berbanding 53.0% daripada metod tradisional (DPMA). Keputusan analisis kimia 

fiziko (kelembapan dan sampel abu) menunjukkan kadar kelembapan metod tradisional 

lebih rendah berbanding modifikasi 1.3% dan 1.7%. Kadar kelembapan kedua-dua 

sampel adalah diterima. Bagi sampel abu, juga menunjukkan peratusan yang rendah bagi 

metod modifikasi berbanding metod modifikasi dengan 78.7% dan 85.8%. Bagi analisis 

kertas kromatografi dan juga HPLC, menunjukkan sampel kitin dan kitosan mengandungi 

gula glukosa dan glukosamin. 
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1.1 Introduction 

CHAPTER! 

INTRODUCTION 

Market demand for the aquatic livestock is high. In Quebec, there are several 

crustacean species that are commercially harvested. The industry produces large 

volumes of waste material that cause a disposal problem for the shellfish industry. 

Approximately 9587 tons of crustacean wastes were produced in 1989 with 

approximately 3300 tons were put to better economic use. About 6041 tons were 

buried and the remaining 228 tons were dumped in the sea (Alibhay et al., 1990). 

Recently, the level of concern to environmental pollution and health safety among 

people increases and caused the waste management became costly. Many options 

were explored to overcome the waste material by converting them to value-added 

forms such as nutrient (proteins, minerals) and other useful biochemical (chitin, 

pigments, flavours, etc.), which are all present in an appreciable quantities in 

crustacean wastes. 

Chitin, the precursor to chitosan was first discovered in mushrooms by the French 

Professor Henri Braconnot (1811). Improvisation of chitin isolation technique 

commenced in the 1820's when chitin was succeedly isolated from insects (Odote et 

al., 1823). Chitin is a component structure that contains long chain of N-acetyl-D

glucosamine units. Chitin is the most abundant natural fiber next to cellulose and 

respectively similar many aspects. Crab and shrimp are the most abundant source of 
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chitin with the carapace being the main site of extraction source. The global shellfish 

harvest was estimated to be able to supply 50,000 tons of chitin annually (Johnson 

and Peniston, 1982) and recent study by Knorr (1991), had successfully recorded an 

increase of production to 120,000 tons of chitin. In the United States alone, the 

harvest could give, up to 15,000 tons of chitin each year (Shahram, 1992). 

After chitin was discovered in 1811, chitosan was discovered in 1859 by Professor C. 

Rouget (1859). It was made by cooking chitin in alkaline, much similar to the process 

of making natural soaps. Heat from cooking process break down chitosan chain links 

into glucosamine units. Each glucosamine unit contains of free amino group. These 

groups can take a positive charge which gives chitosan its valuable properties with 

high level of usage. Research on the usage of chitin and chitosan flourished in 1930s 

and early 1940s but the high interest on synthetic fibers, such as synthetic medicines, 

overshadowed the interest in natural products. Interest in natural products, including 

chitin and chitosan, gained resurgence in 1970s and has continued to expand. Lately, 

Odote et al., (2005) proved the earlier studies from Bough et al., ( 1978) on effects of 

different species method used for production of chitosan, differ the physicochemical 

characteristics and functional properties. Furthermore chitosan, the deacetylated form 

of chitin, had founded greater use than chitin due to its relatively high polyelectrolyte 

nature. Recently, ability to form semi permeable films, antimicrobial properties and 

ability to preserve fruits and vegetables have been explored (El Ghaouth et al., 1991a, 

b, Lidster, 1987a, b). 
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1.2 Importance of Study 

Chitosan application in areas of cosmetics, pharmaceuticals and agriculture is quite 

broad. It is use as a component of toothpaste, hand and body creams, shampoo, 

cosmetics and toiletries. In pharmaceuticals, it is used for lowering the serum 

cholesterol. Chitosan also served as a drug carrier in enzyme and cell immobilization 

as according to Synowiecki (1986). The chelating ability of chitosan makes it an 

excellent adsorbent for removing pollutants (Swapna et al., 2005). As the material for 

production of contact lenses, or eye bandages, as well as seed coats and etcetera 

(Muzzarelli, 1989; Sandford, 1989). Chitin and chitosan is usually isolated from 

crustacean shell and more particularly from the shrimps and crabs shells. The 

production of chitosan from crustacean shells obtained as a food waste is 

economically feasible. The study conducted is done to explore the technique that can 

be applied in the effort to change food waste into useable elements and to provide the 

general public with information regarding chitosan and the related applications. Thus, 

the local mud crab, Scylla serrata is chosen as the object of study for its availability 

and affordable qualities. 
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1.3 Objectives 

The study is moving towards this scope; 

• To produce chitin and chitosan from crab shell

• To differentiate and confirm the better way to produce chitosan yield either

from reversing method or the traditional method.
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2.1 Chitin and Chitosan 

CHAPTER2 

LITERATURE REVIEW 

Perpustakaan Sultanah Nur Zahirah (UM/') 
Universiti Malaysia Terengganu 

Chitin, (B-(1.4)-2-acetamido-2-deoxy-D-glucan), is the most abundant natural 

occuning amino polysaccharide. It also second, most plentiful natural polymer next to 

cellulose. Chitosan is a chain of (1, 4)-[2-amino-2-deoxy-B-D-glucan], naturally 

derivation of chitin and it is a collective name of a partially group. Fig. 2.1 showing 

the chemical structured differ between cellulose, chitin and chitosan are the alcohol 

group for cellulose, amide group and amine group. Chitosan is obtained by chitin 

partial deacetylation. It is a nontoxic, biodegradable and highly biocompatible with a 

basic polysaccharide structure. Chitosan usually isolated from the exoskeletons of 

crustaceans and more particularly from shrimps and crabs where a-chitin is produced 

(Blackwell and Minke, 1978, Austin et al., 1989). 

OH 

Cellulose 

0� 

n n 

NHCOCH3 

Chitin Chitosan 

Figure 2.1 Chemical structures of cellulose, chitin and chitosan (Gagne, 1993) 
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2.2 Usage of Chitosan 

There is numerous usage of chitosan in the different side of application. Tables 2.1 

below showing several applications that need chitosan as the essential component. 

Table 2.1 The usage of chitosan (Hennen, 1996) 

Industrial uses 

Waste water purification 
Stabilizing fats in food preparation 
Flavour stabilizer 

Ion exchange media 

Cosmetic and shampoo additive 
Absorbent for heavy metal remover 

Stabilizing oil spills 
Antibacterial perishable fruits/vegetables 
Bacterial immobilizer 
Tableting excipient 

Health and Nutrition Uses 

Absorb and binds fat 
Reduce LDL cholesterol 

Promotes wound healing 
Acts as antacids 
Helps control blood pressure 
Helps to speed bone repair 

Promotes weight loss 
Boosts HDL cholesterol 

Antibacterial/ anticandida/ antiviral 

Inhibit the formation of plaque/ tooth decay 

Help dental restoration/ recovery 
Improves calcium absorption 
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2.2.1 Chitosan as Fertilizer 

Chitosan used primarily as a plant growth enhancer and as a substance to boost the 

ability of plants to defend against fungal infections (antimicrobial). It is approved for 

use outdoors and indoors on most plants grown commercially or home-grown. The 

active ingredient found in the shells of crustaceans, such as lobsters, crabs, and 

shrimps and in other organisms such as calcium content that can react as liming agent 

in agricultural land with additional magnesium to be included (Hood and Zall, 1979). 

Low potential for toxicity and its abundance in the natural environment, chitosan is 

not expected to harm people, pets, wildlife, or the environment when used according 

to direction. 

2.2.2 Suspended and Hard Metal Remover 

Chitosan also can be used in water processing engmeenng as a part of filtration 

process. Chitosan causes the fine sediment particles to bind together and its 

subsequently removed with the sediment during sand filtration. Chitosan also removes 

phosphorus, heavy metals and oils from water. Sand filtration apparently can remove 

up to 50% of the turbidity alone while the chitosan with sand filtration removes up to 

99% turbidity (Woodmansey, 2002). 
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2.2.3 Agricultural use 

Storing food is important in agricultural production, it is essential to ensure the quality 

of the product is high and period of uses is longer. Chitosan has a potential for use as 

food packaging, especially as edible films and because of its film-forming properties 

and unique property of increased viscosity upon hydration. A number of functional 

properties including antioxidant, antimicrobial, and oxygen barrier properties have 

been reported for chitosan film. The oxygen permeability of edible film is one of the 

key factors that limit the shelf life of packaged or coated products. During the frozen 

storage, oxidation occurs and changes colour, and flavour of the fish. It is very 

important to limit oxygen transport from the storage environment to the fish. Research 

on shelf life extension of fish by edible coating has so far been limited. 

2.2.4 Biomedical use 

Ability of chitosan to rapidly clot blood impress many scientist and have recently 

gained approval in the United State of America (USA) for use in bandages and other 

homeostatic agents. Chitosan purified from shrimp shells is used in a granular 

homeostatic product, Celox, made by Medtrade Biopolymers Inc. of Crewe, England 

and for dressings made by HemCon Medical Technologies Inc. of Portland, OR, 

USA. The Celox product rapidly reduces blood loss from life threatening injuries such 

as severe trauma and arterial bleeding even if the patient is using anticoagulants such 

as Heparin. The Hemeon product reduces blood loss in comparison to gauze dressings 

and increases patient survival. Chitosan is hypoallergenic, and has natural anti

bacterial properties, further supporting its usage in bandaging. 

8 



According to Stanford (2004), he states that he properties of chitosan that have Jong 

chain of glucosamine were demand for the treatment of arthritis and osteoarthritis is 

huge with worldwide sales of $392 million making glucosamine the ultimate 

nutraceutical sold in the United States. The procedure was taken by the National 

Institutes of Health (NIH), which is enrolling patients in a major, long term, nation 

wide clinical trail [Glucosamine/ Chondroitin Arthritis Intervention Trial (GAIT)] to 

review glucosamine effectiveness and safety. 

2.2.5 Claimed benefits 

Chitosan is frequently sold in the market and health stores as tablet form as a 'fat 

attractor'. It is supposed to have the ability to attract fat from the digestive system and 

expelling it from the body so that users can lose weight without eating less or 

excessive exercise. However, some scientific research suggests that these claims are 

likely without substance. At best, unmodified chitosan would remove roughly 30 

calories per day from a person's diet but it has no taste. Modified chitosan is claimed 

to absorb up to three to six times its weight in fat and oils. Detractors claim that using 

chitosan may have the deleterious effect of rendering ineffective certain minerals 

found in foodstuffs and required by the body in order to remain healthy. 
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2.3 Mud Crab 

The mud crabs, Scylla sp are large commerciaJly-important portunids that inhabit 

coastal waters throughout the Indo-Pacific. Given the domestic name "Ketam Nipah" 

it is widely known as edible mud crab founded in most of the mangrove areas, in 

other regions Scylla sp is better known as the green crab. In the study of Le Vay 

(2001), high demand and ease of capture have lead to overexploitation. The crabs 

became the food source of local people, play important role in food chain and the use 

of the shell, in many areas such as cosmetics, biotechnology and pharmaceutical. This 

reduction of the crabs caused by maximum yield of capture and also effect of 

mangrove exploitation (natural habitat). Some of the country or regions took 

safeguard measurements of protecting the stock by imposing minimum landing sizes. 

Nowadays, restoration of mangrove habitat is widely practiced in south-east Asia, but 

little is known about the recovery of the mud crabs. In Philippine, more than 70% of 

the mangroves have been lost in the last century due to overexploitation for timber 

and charcoal and agriculture, aquaculture and settlement (Primavera, 2000). 

Primavera et al., (2004) state a number of mangrove reforestation projects have set 

about reversing this decline of which the study site, Buswang, is one of the more 

successful. 

Mud crabs taxonomy has presently been described to four species, Scylla serrata, 

Scylla paramamosain, Scylla tranquebarica and Scylla olivacea (Keenan et al., 1998). 

Although a lot of literature on Scylla sp exists, prior 1998 it is difficult to certain 

species which is reported, with the exception of studies in Africa to Australia, where 

the range of S. serrata extends beyond of others (Keenan et al., 1998). It is likely that 

10 



there are some important differences in behavior, ecology and physiology that need to 

be identified in order to understand the differences in the geographic range of species 

and niche separation in sympatric species. The suggested place is both of the habitats 

when mature and size at maturation may be important in the prevention of cross 

breeding between species as well as courtship or behavioural differences. 

Figure 2.2 Mud crab 

Phylum Arthropoda 

Class Malacostraca 

Family Portunidae 

Genus Scylla 

Species Scylla serrata 
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This mud crab known scientifically as Scylla serrata, belonging to genus Scylla. It 

can be found in tropical, subtropical and warm areas. The habitat areas of this crab 

include brackish and salt water estuaries or mangrove forest. The common behavior 

particular for the crab; it like to burrow itself into soft muddy bottom (Shokita et al., 

Keenan et al., 1998). Generally, mud crab found in muddy mangrove habitats during 

adult. Like the blue crab, female mud crabs are thought to migrate to the coastal shelf 

to spawn (Hill, 1994). Their zoea cannot survive at low salinities (Hill, 1974) and 

their megalopae have been caught in offshore waters but rarely at estuaries (Arriola, 

1940). Despite a substantial research effort, difficulties in finding significant numbers 

of megalopae and early-stage crabs (30 mm carapace width (CW)) have hampered 

investigations into the mechanisms of their recruitment into estuaries (Hill et al., 

1982, Moser and Macintosh, 2001). 

Usually, mud crabs are tougher than brackish water fish and it does not need specific 

water quality to survive. Physically, mud crab has high, bluntly pointed frontal lobes 

spine, where pairs of large spine obvious on carpus and prosodies and the polygonal 

patterning present on all appendages. 

2.3.1 Life Habit 

Scylla serrata is a euryhaline animal where it is live in the area with water salinity is 

in range 5 ppt to 33.2 ppt. The optimum salinity is between 13.7 ppt to 26.9 ppt. The 

adaptation behaviour occured when the salinity of the water area decreased below 

than 7 ppt, thus resulting mud crab to dig deeper hole to survive (Hill, 1974). 
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2.3.2 Temperature 

Mud crab lives in the temperature area between 18°C till 32°C. It also can tolerate the 

surrounding temperature between 12°C to 35°C. The feeding rate of this species will 

decrease when the temperature depleted below l 8°C, and this will become dormant 

when the temperature continues to drop to 7°C. 

13 



CHAPTER3 

METHODOLOGY 

3.1 Sampling 

The crabs were collected at the Setiu market. Samples were kept in labelled plastic 

bag and stored below -20 °C in laboratory. 

3.1.1 Raw Material Preparation 

Only the carapace was used prevent the excess protein. A separation effort is needed. 

A separation of carapace from tissues is needed, and then the carapace was stored in -

20°C until analysis. 

Carapace was cleaned and washed with warm tap water to remove the shell from 

protein, organic soluble and particle, then followed by drying. The carapace was dried 

between 60°C for 24 hours (Fernandez, 2004). Then, carapace was homogenizer and 

sieved with 500µ,m mesh size to uniform the powder size. The powder were kept in 

clean plastic bottle and stored at room temperature. 
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3.1.2 Isolation of Chitosan 

The sample powder or the homogenizer carapace undergoes several processes as 

below (Figure 3.1). 

1.0 M HCI 
1 :12 (w/v) at 

room temperature • 
100 rpm 

Add 1.0 M of NaOH 
1: 15 (w/v), 60 °C 
Stirred at 100-150 

rpm 
5 hours 

lWashing � 

l 
Deproteinization 

1 
Washing 

Figure 3.1 Isolation of chitosan process 

15 

Dried under 60-70 
oc 

for overnight 

Washed with tap water 
and deionized water. 
Dried overnight at 60-

700C 

40-50% NaOH
100°c for 30

minutes 



Wet Crab 

l 
Dried crab powder 

l 
Washing 

Deproteinization 

Washing 

l 

Reversing method of 
chitosan production 

(Modified from Fernandez, 2004) 

By centrifuge 

Freeze dry 

By centrifuge 

Freeze dry 

Wet Crab 

l 
Dried crab powder 

l 
Deproteinization 

l 
Washing 

Washing 

l 

' ' ,_ . - -. . � 

. 
' . 

• ' '. � J � -• ' • -

(No and Meyer's, 1995) 

Figure 3.2 Flow chart of the reversing method and traditional method. 

Traditional method was introduced by No and Meyers (1995) with implementation of 

Diproteinization-Dimineralizatin-Decoloration-Deacetylation (DPMCA) procedures 

(Fernandez, 2004). The reversing method is modified by Fernandez in her research to 

study if the sequence of the method changes gave effects to the chitosan production. 
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a) Deproteinization (DP)

Deprotienization was performed using alkaline treatments. The number of treatments 

depends on clarity of the solution; absence of protein was indicated by medium 

colour. The color is highly pink (Entsar et al., 2007). 

Carapace powder slowly adding powder into 1.0 M of sodium hydroxide solution 

(NaOH) to obtain 1:15 (w/v) (modified method from No et al., 1989). The 

temperature of the reaction mixture was maintained at 60°C with constant stirring at 

100-150 rpm for 5 hours. Next the sample was washed under tap water and deionized

water before dried overnight, in the oven with temperature 60°C. 

b) Demineralization (DM)

Demineralization was carried out at room temperature using 1 M hydrochloric acid 

treatment. The emission of carbon dioxide gas was more or less an important indicator 

according to the studied species. This case of crabs is strong compared to shrimp and 

crayfish which weak. (Entsar et al., 2007). 

The demineralized shell powder was added into 1.0 M hydrochloric acid solution at 

room temperature with constant slow stirred at 100 rpm for one to two hours. The 

stirred was setup at 100 rpm. The ratio solid to acids solution for the mixture are 1: 12 

(w/v) (modified method from No et. al., 1989). Next, sample was put under run off 

tap water and then deionized water to neutralize before left it drying in the oven at 

60°C for overnight. 
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d) Deacetylation (DA)

Dried chitin powder poured into boiling flask containing of 50 % (w/v) sodium 

hydroxide to obtain 1: 15 (w/v) ratio of solid to alkaline solution. Then, the samples 

washed with tap water until the foaming is gone and rinsed with the ionized water. 

Samples dried at 60°C for overnight in oven. 

3.2 Physicochemical and Functional Properties Measurement 

3.2.1 Moisture Content 

The crab chitosan moisture content was determined using gravimetric method by 

Black (1965). 

% of moisture content = (The water mass, g) x 100 

(Wet weight, g) 

Exact 1.0g of chitosan were weighed and dried for 24 hours, at 60°C for 24 hours. 

Then, the samples were put inside dessicator to cool and prevent outside moisture 

disturbance. To get constant weight, water mass of the raw material were measured 

before and after drying session. 

The water mass (or weight)= wet sample weight, g - dry sample 
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3.2.2 Ash Content 

The crucible was weighed. After the weight is constant, 2.0 g of chitosan were filled 

crucible (triplicate). The samples were heated in a muffle furnace at 600°C for 6 

hours. The crucibles then, left in the furnace to cool until less than 200°C and place 

into desiccators with a vented top for cooling. The crucibles and ash weight had been 

recorded. 

% ash= (Weight of residue, g) x 100 

(Sample weight, g) 

3.2.3 Hydrolysis of Chitosan 

A analysis of chemical compound of the chitosan was hydrolyzed with 4 M 

Hydrochloric Acid (HCI) for 12 hours at 100 °C in a scaled test tube. After 

evaporated, the hydrolyzite was analyzed by paper chromatoghraphy (PC) and High 

Performance Liquid Chromatography (HPLC). 

3.2.4 Paper Chromatography (PC) 

Paper chromatography (PC) was carried out by the descending method on Whatman 

No. 1 filter paper with ethyl acetate-acetic acid-formic acid-water (18:3: 1:4, v/v) as 

the solvent. The hydrolyzate of the chitosan was drop on the paper three times. After 

the suitable development time (15 hours), the paper was removed from the chamber, 

dried and slipped in the alkaline silver nitrite reagent. The spot colour were recorded, 
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Rr value (retardation factor or ratio-to-front) and the number of spots separated were 

calculated. The Rf value is useful to identify compound. 

Rr = Distance from Origin Spot Travel 

Distance from Origin Standard Travels 

3.2.5 High Performance Liquid Chromatography (HPLC) 

High Performance Liquid Chromatography (HPLC) 1s a form of liquid 

chromatography. It used to separate compound such as sugar, amino sugar and acid 

sugar that has dissolved in solution. HPLC consisted of universal evaporation light 

scattering detector (ELSD). In a mobile phase, a solution of acetonitrile and water 

(ratio 70/30) was filtered. The column used was the carbohydrate 5 µL column 

(ZORBAX® Carbohydrate Analysis Column) at the temperature of 40°C. The 

working flow rate is 1.0 ml/min with temperature so0
c. Nitrogen gas flow is set at 3.2

ml/min and injection volume is 10 µ.L using water as solvent. 
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CHAPTER4 

RESULTS 

The result of the chitin and chitosan production and their physicochemical properties 

are shown in the Table 4.1. 

4.1 Yield of chitin and chitosan 

The yield of chitin and chitosan production is calculated from 30 g of Scylla serrata 

dried and powderized. 

Table 4.1 Chitin and chitosan yield production, moisture content and ash content 

Method 

Traditional 
(DPMA) 

Reversing 
(DMPA) 

Chitin Yield Chitosan Yield Moisture Content Ash 

(%) (%) (%) (%) 

69.6 53.0 1.3 78.7 

70.9 53.7 1.7 85.8 

DPMA= deproteinization-deminerilazation- deacetylation, DMP A= demineralization

deproteinization- deacetylation 

Chitins production from crab are 69.6 % and 70.9 % after treated with IM 

hydrochloride acid and 1 M sodium hydroxide for both traditional and reversing 

method. Then, after the chitin was undergone deacetylation, the yield of chitosan 

gained was 53.0% to 53.7%, higher than what No and Meyers (1989) has reported for 
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approximately 23% of chitin. The reversing method gave the higher yield with range 

of 0.7 % different to traditional method. 

For moisture content, both methods gave reversing method had 1.3% while traditional 

method had 1.7%. DMPA (reversing method) sample shown it contains more 

moisture than DPMA (traditional method). According to KFDA (1995), the moisture 

content of chitosan should be below 10 %. 

The result of the ash production is higher than that suggested by No and Meyers 

(1995) for high quality of chitosan. The high quality of chitosan should not exceed 

1 % of ash production. 
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4.2 Paper Chromatography (PC) 
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Figure 4.1 Paper chromatography samples result 

Figure 4.1, shown result the chitin and chitosan sample contents that were dissolved 

are glucose and glucosamine. Glucosamine was used as standard sugar. 
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Table 4.2 Result of paper chromatography analysis 

No. Type of Sugar Retardation Factor (Rg1c) 

1. Rhamnose Absent 

2. Glucuronic Acid Absent 

3. Xylose Absent 

4. Arabi nose Absent 

5. Mannose Absent 

6. Glucose 1.0 (both) 

7. Glucosamine 0.78 (chitin sample) 

0.84 (chitosan sample) 

8. Maltose Absent 

9. Lactose Absent 

10. Trehalose Absent 

11. Raffinose Absent 
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4.3 High Performance Liquid Chromatography (HPLC) 

The figure 4.2 is shown the standard sugar chromatogram for sample reference. The 

next figure 4.3 - 4.6 are shown the result HPLC run for the component sugar that 

content in the samples (Cl, TMRl, TMR2 and RMRl) sample. 

Table 4.3 High Performance Liquid Chromatography result for standard sugar and 
samples. 

Sample 

Standard sugar 

Chitin (C2) 

TMRl 

TMR2 

RMRl 

Retention Time 

Glucose (mjn) 

1.766 

1.416 

1.833 

1.915 

1.865 

25 

Retention Time 

Glucosamine (min) 

2.167 

2.007 

2.703 

2.719 

2.266 
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CHAPTERS 

DISCUSSION 

This study is initiated by dividing the sample into two groups of study which undergo 

two different methods. The first sample was done based on the traditional method 

(DPMA) and the other, reversing method. The period and the concentration of the 

solution were standardized and the study were revised according to the method 

sequences by No and Meyers (1995). 

Yield that has been gained were calculated from 30 g of dried and powderized crab 

shell. Chitosan yield is 53.0 % and 53.7 %, respectively with small difference which 

is 0.7 %. The DMPA gave the higher yield of 53.7 %. 

From the research by Odote et al., (2005), the yie.ld of chitosan from prawns, crabs, 

lobsters and insect larvae was 75.1 %, 74.6 %, 74.3 % and 66.7 % respectively and it 

was higher than the yield that has been gained in this study. Although this study 

revealed lower production of chitosan, but consist higher than what been predict by 

production of chitin (23% ). Many researches revealed that chitin and chitosan yields 

differ between species. Chitin yields of 14-27% been reported by Ashford et al., 

(1977) for shrimp and No and Meyers (1995) reported yields of 13-26% from crab. 

The results are vary were the yield is higher with 69.6-70.9%. For chitosan yield, 

Brzeski (1982) and Anderson et al., (1978) reported yields of 70% and 90% 

respectively from krill. While Anderson et al., (1978) reported 60% yield from crab 

chitin and Aluminiar and Zainuddin (1992) have reported 80% yield from prawn 
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shells. This higher yield compared to this study due to the different size of the powder 

used, where in this study size of powder which was sieved with 500 µ,m mesh size are 

used. This may relate to the concentration of the solution that was used, as in the 

Odote et al., (2005), the demineralization was treated with 2 M hydrochloric acid but 

in this study used 1 M hydrochloric acid only. 

Moisture content of the crab chitosan shown the have good quality and can be 

preserve longer because of the percentage of their moisture content is below than 10 

% according to KFDA (1995) with 1.3 % and 1.7 %. The reversing method shown it 

higher content of moisture compared to traditional method. The result were differ 

with the previous study by Azeyanti (2007), where moisture content in reversing 

method is lower than traditional method. 

Ash content is one of procedures that can predict to determine the chitosan production 

is in high quality or lower. Usually ash content for lobsters and crabs are normally 

higher than in shrimps. Thus, for ensuring good quality chitosan the reduction their 

level to below 1 % production of ash is important. According to the research that has 

been done by No et al., (1989), ash contents as high as 63% have been reported in 

crayfish, lobsters Linuparus trigonus 54.7% (Ahn and Lee, 1992), crab Callinectes 

sapidus 50% (Muralidhara and Maggin, 1985), prawn Paenaeus monodon 29% 

(Benjankul and Sophanodora, 1993). Ash content for Sylla cerrata, the lobster 

Panulirus omatus and prawn Paenaeus indicus are 45%, 35% and 27% respectively 

(Odote et al., 2005). The result of ash content that had been yield for crab is 78.7-85.8 

% respectively. The reduction in ash production should be done by increasing the acid 

concentration in demineralization step. Other worker that has been proven was from 
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No et al. (1989) that have been using crayfish, had reduced ash content with lN HCl 

from 63% to 0.3 %. The purpose using higher concentrations of hydrochloric acid 

were to remove excess protein, organic soluble and particle during the 

demineralization process. On the other hand, the problem may affect when using wild 

crab which possibilities they are contain heavy metal that concentrated from their 

environment. 

Paper chromatography and HPLC result, both shows the sample content glucose and 

glucosamine sugar. In paper chromatography result, white spots were observed on the 

paper. 

High performance liquid chromatography analysis (HPLC) shows the result on chitin 

and chitosan substances containing glucosamine. The retention time peak for the four 

figures is not well developing precisely. The curve is too big in the result than the 

actual peak is sharp and thin. The reading may contain other sugar particle that cannot 

be separated accurately even several time repeated. This problem may need the 

column to be serviced. 
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CHAPTER6 

CONCLUSION 

The production of chitosan from traditional method is average 53% and reversing 

method is average 53.7%. There is no major difference between both methods in 

production of chitosan. 

From the paper chromatography and HPLC analysis, glucose and glucosamine present 

in both chitin and chitosan samples. 

For further study is suggested to p-Anisidine Hydrochloride (Rondle and Morgan, 

1955) method to confirm the presence glucose and glucosamine (Appendix 8). 
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APPENDICES 

Appendix 1: High Performance Liquid Chromatography (HPLC) 
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Appendix 2: Chitosan yield percentage 
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Method 

(DMPA) 
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Appendix 4: Moisture content percentage 
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Appendix 6: Ash content percentage 
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Appendix 8: p-Anisidine Hydrochloride (Rondle and Morgan, 1955) method 

This study was focusing to the glucosamine content in the chitosan. Based on observation 

by Pauly and Ludwig (1992), they stated that in alkaline solution in 100 °C, the amino 

sugar react to the acetyl acetone to form chromogenic material. Then the chromotophore 

occur on treatment in acid solution with ethanolic p-di-methylamino-benzaldehyde. 

The procedure began with 1 drop of phenolphthalein initially added into 1 ml of crude 

chitosan (hydrolizite) that contained in the test tube. Then, 1 ml of acetyl acetone reagent 

was added and gently mixed. The wall of test tube was washed with 1 ml of distilled 

water. Then, minimum quantity of N-NaOH was run in to give a full pink colour. Dilute 

HCl (approximately 0.3 N) was added until the indicator colour discharge. 

The tube are closed with long necked (2-3cm) sealed glass ampoules (2-3 ml volume) 

each containing 1-2 ml of water. After that, the tube was heated vigorously in boiling 

water bath for 20 minutes. The tube was cooled to room temperature after heated (in cold 

water bath) and step continually by added ethanol (approximately 5.0 ml). 1 ml of 

Ehrlich's reagent and ethanol were also added until reach 10 ml mark. The contents was 

mixed thoroughly but gentle and warmed for 10 minutes in water bath at 65-70 °C to 

accelerate liberation of carbon dioxide (CO2). The tube was cooled to 18 °C and the 

mixture was mixed again and the colour of mixture was measured. Below is the figure of 

this method result; 
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