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Abstract

Due to rising awareness regarding side effects of chemical preservative of food stuff scientist are looking for
innovative method of preservation of sea food that can enhance the shelf life, also improve the integrity and
quality of food stuff. To address this situation, natural coatings have gained more attention. Among all-natural
preservative agents, chitosan is preferable choice due to its non-toxic, biodegradable nature and excellent film
forming properties. In current review, the functional antimicrobial and antioxidant properties of chitosan are

highlighted with reference to extension of shelf life of sea food.
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Introduction

Seafood is considered nutritious food as it provides
easily digested high quality proteins (Tidwell and
Allan, especially
polyunsaturated fatty acids (PUFAs), including

2001), valuable lipids
linolenic acid, docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) (Alishahi and Aider,
2012) carbohydrates, vitamins and minerals. DHA
and EPA protect from cardiovascular diseases,
various cancers like breast, colon and prostate (Duan
et al., 2010). Fish and fish products are thus in high
demand due to their nutritious biological
composition, high moisture contents (65-80%),
neutral pH (6-7), high amount of non-protein
nitrogen (9-18%), lipid oxidation particularly of
PUFAs and autolytic enzymes which make it highly
susceptible for rapid microbial growth and chemical
deterioration (Jeyasekaran et al., 2006) which lead to
economic and serious health related problems

(Fernandez-Saiz et al., 2013).

Many internal and external factors influence the fish

quality,
transformation leading to rigor mortis, which destroy

including improper postmortem
the meat structure and degrade the fish quality (Ayala
et al., 2010). In recent decades, considerable research
has been conducted to develop natural polymers as
edible
advantages as compared to chemical preservatives
(Elesbee et al., Although

preservatives (i.e. benzoic acids, parabens, nitrites,

coatings and films offering numerous

2013). chemical
etc.) are most conventional choice to control enzyme
activity and microbial propagation. However, these
synthetic preservatives also release some uncertain
chemical pollutants in the food (Bono et al., 2012)

which can create serious health problems.

Nowadays, consumer's preference for food without
chemical preservatives has led to discovery of new
natural antimicrobial agents (Elesbee et al., 2013).
Variety of biopolymers such as chitosan/chitin,
starches, cellulose derivatives, gums, alginates,
proteins (plants or animal-based) and lipids are used
in food, pharmaceutical, textile and agriculture

industry (Arvanitoyannis, 1999). Such compounds are
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used as thin films and coatings to preserve the fresh
and processed food for extension of their storage life
(Elesbee and Abdou, 2013). These coatings improve
the quality of food by reducing moisture loss,
discoloration, off- odors, retarding protein
functionality and lipid oxidation (Arancibia et al.,

2015).

Chitosan

Chitosan as a natural preservative
Chitosan (poly-(-1/4)-2-amino-2-deoxy-D-
glucopyranose) is cationic polysaccharide (Kong et
al., 2010) obtained from deacetylation of chitin which
is structural component of crustacean’s exoskeleton
(Pereda et al., 2011) and cell wall of fungi. Chitosan is
considered as effective natural preservative due to its
functional properties like film forming ability,
chelating agent, antimicrobial, antioxidant, binding
and texturizing activities (Lopez-Caballero et al.,
2005). Moreover, its biodegradable, biocompatible,
non-toxic and mucus adhesive characteristics make it
the best environment friendly preservative (Tayel et

al., 2016).

Chitosan form tough, flexible, long lasting and
difficult to tear film on film on vegetables and fruits
(Develidhere et al., 2004), cheese (Duan et al., 2007),
eggs (Kim et al., 2008) and meat (Ouattara et al.,
2000) thereby improve the quality and storage life of
food.

Antimicrobial activity of chitosan

Chitosan is chitin derived, antifungal, and anti-
microbial compound, having 50-2000 k Da average
molecular weight (Liu et al., 2006; Prashanth et al.,
2007). The antimicrobial and antifungal action of
chitosan in fish food is well documented (Qin et al.,
2006; Li et al., 2007; No et al., 2007; Fernandes et
al., 2008).Tsai et al. (2002) reported that chitosan
solution can extend the storage life of salmon fillets
from 5 to 9 days by reducing microbial spoilage. Jeon
et al. (2002) observed considerable reduction of
microbial growth by using chitosan coating film in
fresh fillets of Atlantic cod and herring during

refrigerated storage. Moreover, Ramezani et al
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(2015) demonstrated that chitosan coating is highly
effective to delay the deterioration of fresh silver carp
fillets and prolong the shelf life during refrigerated

storage.

Although, the exact mechanism of chitosan action

against bacteria is still unclear, the mostly
hypothesized mechanisms in literature are as follows;
(A) positive charge of chitosan amino group may
interacts with negative charge of bacterial membrane,
causing leaching out of intracellular constituents i.e.
proteins and nucleic acid (B) Chitosan acts as
chelating agents of binding metals, then inhibits
microbial growth and toxin production (C) acts as
enzyme
activities by blocking their active sites (D) alters the

water binding agent, inhibits various
cell permeability and block the entry of nutrients into
the cell by formation of polymeric layer on cell surface
(E) penetration of chitosan into cytosol of bacteria,
which interfere synthesis of protein by blocking
transcription (F) and disturb the physiological
activities of microorganism causing their death
(Raafar et al., 2008; Kong et al., 2012; Alishahi and
Aider, 2012).
Furthermore, bactericidal efficacy of chitosan
depends on many factors, that must be considered, as
follows (1) microbial species, typeand cell age (2)
chitosan concentration level, molecular weight,
positive charge density, chelating capacity and
binding characteristics (3) physical state of chitosan
treatment, i.e. water soluble or solid (powder form)
(4) environmental factors includes temperature, pH
and contact duration of chitosan with microbes

(Alishahi and Aider, 2012).

Effect of chitosan on pH value of meat

pH is most commonly used parameter to determine
the spoilage index of fish (Li et al., 2017). However,
pH alone is not enough to determine the quality of
meat; different parameters are also used along with it
(Dogan et al., 2016). The upper acceptable limit for
fish is 6.8 - 7.0 by Li et al. (2012) and for shrimp is
7.6 (Benjakul and Nirmal, 2011). Generally, 6.7 and
7.0 is the range of pH after being caught (Li et al.,
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2013). Discrepancy is observed in initial pH values of
different samples, this might be due to type of species,
season, diet, muscle category, as well as level of stress

during catch of fish (Li et al., 2013).

A linear correlation is found between TBC (total
bacterial count) and pH value (Farajzadeh et al,
2016). Microbes are responsible for decay of food
borne products such as low molecular weight amino
acids present in fish muscles. This decay process leads
to production of alkaline components that
consequently increase the pH value (Umemura et al.,
2006). Binding of chitosan to bacterial cell membrane
causes perturbing of intracellular constituents and
weakens enzyme system of bacteria which ultimately

lead to bacterial death.

In the literature three major reasons have been
proposed behind the drop of pH value which are as
follow (Li et al., 2013), 1) Decomposition of glycogen
2) Production of lactic acid after death of fish 3)
Dissolution of CO- occurs in fish samples. Rise in pH
value might be attributed to the generation of volatile
alkaline compound (ammonia and trimethyl amine)
by either microbial or endogenous enzyme (Hu and
Li, 2012). Drop in pH value is due to acidic nature of
chitosan that causes inhibition of microbial growth
and inhibiting the endogenous proteases activity (Fan
et al., 2009). Chitosan action could be explained by
presence of amino groups in chitosan, which cause
the microbial death by depolarization of cellular
membrane as well as cause disrupting the cell wall
integrity by binding with it (Gomez-Estaca et al,

2011).

Antioxidant activity of chitosan

Marine food is rich in omega 3 PUFAs

(polyunsaturated fatty acids) such as
docosahexaenoic acid (DHA), eicosapentaenoic acid
(EPA) and a-linolenic acid (ALA) considered as
source of healthier life by Newton (2001). DHA and
EPA play an important role in prevention of different
kinds of cancer including breast, prostate, colon and
cardiovascular diseases. DHA is also important for

proper functioning of brain in both adults and
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infants. On the other hand, these compounds are
more prone to the oxidation that caused undesirable
change in taste, flavor, color and texture (Chan et al.,
1988). Several researchers have also pointed out that
oxidation cause loss of fat soluble vitamins, essential
fatty acids and also effects functionality of protein
that influence the quality of fish (Jankowski et al.,
2015). Additionally, in fish tissues protein bound iron
exists, e.g. hemoglobin, hemosiderin, myoglobin,
transferrin and ferritin. During storage iron released
from these proteins that initiate oxidation of lipid

(Kamil et al., 2002).

The antioxidant activity of chitosan shows variation is
presumably due to difference in the molecular weight,
concentration and degree of deacetylation of chitosan.
Antioxidant activity of chitosan is directly linked to its
concentration. Chitosan with high degree of
deacetylation is presumably better antioxidant as
highly deacetylated chitosan show more ion chelating
activity than acetylated chitosan. Furthermore, it
must be highlighted that, scavenging activity of low
molecular weight (MW) chitosan is more as compare
to high MW chitosan. According to Qin et al. (1993)
chitosan with high molecular weight forms a strong
hydrogen binding and compact structure which
restricts the exposure of amino and hydroxyl group
that consequently, leads to less radical scavenging

activity.

Effect of chitosan on oxidation of primary lipids of
fish

The quality of fish meat products is considered to be
decreased by the lipid peroxidation which leads to
reduction in nutritional quality, financial loss and
severe health problems. Due to lipid oxidation many
substances are produced, some of which gives
unpleasant flavor and odor to meat (Fernandez et al.,
2013). Peroxide value is measure of primary products
of lipid oxidations like fatty acids and hydro peroxide
(Ozogul et al, 2010). Lipid hydro peroxide is
produced by psychotropic bacteria especially
pseudomonas that produced phospholipase and
lipase cause increase in free fatty acids. Fatty acids

further undergo oxidation process and form unstable
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hydro peroxide compounds (Nirmal and Benjakul,
2011). Generally, 10 meq/kg (mg Malonaldehyde
kg™ of lipid is considered as the upper acceptability
limit of PV (Jeon et al., 2002).

Thiobarbituric acid reactive substances (TBARS)
value is widely used index to reckon the oxidation
state of lipid by measuring the thiobarbituric acid
(TBA) substances that are produced during second
stage auto oxidation of lipid (Li et al., 2016). Storage
of fish at a low temperature partially dehydrates the
fish and increase oxidation activity of unsaturated
fatty acids (Kilincceker et al., 2009). Peroxides
(produced during 15t stage of lipid oxidation) related
with off flavor, are highly unstable compounds that
undergo second stage lipid oxidation process and
converted into aldehyde, ketones and alcohols
(Hamilton et al., 1997). TBA value should be lower
than 3mg MDA/Kg in case of very good sample, 5mg
MDA/Kg for good
consumption limit is considered between 7 and 8mg
MDA/Kg (Cadun et al., 2008).

sample. The maximum

Total volatile basic nitrogen (TVB-N) is commonly
used indicator to determine the quality and shelf life
of seafood stored in refrigerator (Ragan et al., 1995).
It is a measurement of trimethylamine (TMA),
ammonia, dimethylamine and volatile basic
nitrogenous compounds, which are related with
spoilage of aquatic product and impart characteristics
off flavors to fish (Duan et al., 2010). The maximum
acceptability level of TVBN value is 25 mg/100g in
case of fish and 22 mg/100g for oyster (Zhou et al.,
2011). As Chinese national shrimp sanitary standard
(1994) reported that TVBN value should be less than

300mg/100g in case of shrimp.

To overcome lipid oxidative rancidity problems,
chitosan has received considerable attention as
environmental friendly versatile  biopolymer.
Chitosan is a natural antioxidant that has ability to
form tough, flexible and long lasting film with
biological membrane and provide a novel way to
extend the shelf life of fish and its products (Ziani et

al., 2010). Hence, it stabilizes lipid containing
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products through several different ways. 1) Chitosan
coating may act as barrier against fish and
surrounding air thus cutting down permeation of
oxygen to fish surface (Sathivelet al., 2007). 2) Lipid
aldehyde

monodialdehyde that combine with primary amino

oxidation release volatile such as

groups of chitosan and would form a stable
fluorosphere (Mohan et al., 2012). 3) Chitosan can

prolong shelf life of fish by chelation of metal ion e.g.
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fish protein) into ferric ion therefore, reducing their
per oxidant activity (Jeon et al, 2002). 4) On the
other hand, chitosan may combine with lipid and
reduces oxidation process (Lin et al., 1998). Chitosan
coating have been approved effective to reduce the
spoilage process of fish by decreasing the bacterial
population, which are responsible for oxidative
deamination of non-protein nitrogen containing

compounds (Gram and Huss, 1996) (Table 1).

it eradicates the conversion of ferrous ions (exist in

Table 1. The effect of chitosan as antibacterial agent in fishery products.

References Fish Chitosan (Ch) Exp. Condition pH value TVB-N TVC %age Observations
Species Coating. reduction reduction reduction
Jeon et al.,, 2002  Atlanticcod, Chitosan different 12 days TVBN value 2-3log 57 ¢p, 360 cp showed high Bactericidal effect than
Herring viscosities tested reduced 33-50% reduction 14 cp,
(360,57and 14 Cp) in cod, 26-51% than control In cod for Chi4 Cp 28%, 57 Cp 52%, 360 Cp 59%
in herring less value.
In herring14 Cp of Ch 25%, 57 Cp 50%, and for 360
Cp 50% lower than control observed at the end of
storage.
Augustini and Salteddried Cho.5%,Ch1% 4°C, for 8 weeks 69.4 % Ch 0.5 % showed significant reduction against all
Sadjati, 2007 Anchory Reduction bacterial types till end of storage. Shelf life
increased
Vasconez et al.,  Salmon fillets ~Chitosan coating  2°C for 6 days 4-4.5log  TVC significantly reduced in treated samples than
2009 cycles control group at end of storage time, showed4-4.5
reduction  log cycles reduction for psychotrophic and aerobic
bacteria after 3 days and extended shelf life.
Cao et al., 2009  Pacific oyster Ch 0.5%,1%, 5%, 5+1°Cfor15  14% reduction Pseudomona Antibacterial activity against 13 genera was
10% days than initial s 73%, evaluated, significantly reduce in treated samples,
value vibrionaceae Ch 0.5% inhibit APC till 14 days while in control at
20% 8 day exceeded from acceptable limit 7 log cfu/g.
Duan et al., 2010 Lingcod fillets ~ Ch3% +fish oil 2+1°C for 3 Significantly Significant TVCs= 0.6-1.19 log 10cfu/g , TPCs =0.37-1.05 log
weeks,20+1°C reduced reduction cfu/g. TVCs=0.27-1.55logcfu/g, TPCs=0.50-1.13
for 3 months log cfu/g reduction in cold and frozen storage,
shelf life extended for 5 days
Huetal., 2012 Common Carp Chitosan 1% 4°C, for 18 days 50% reduction  Significant TVC not exceeded 7 log CFU/g till 14 days, TVBN
Reduction acceptable till 14 days
Tsiligianii et al., Sward fish ~ Ch+ AP,VP Ch+VP 4+0.05°Cfor1y  Significant Significant Significant ~ Ch+Vp showed potent antibacterial effect due to
2012 days reduction in reduction reduction  their synergid combined action, and extended the
VP, Ch-VP lag phase in 1%t 6-8 week.
pH is maintained, TVBN value reduced
Mohan et al., 2012 Indian oil Ch 1%, 1-2 °C for 11 1% Ch 8.46, For 1% Ch198%, Significant Chitosan 1% and 2% reduced TVC 2 log and 3 log
Sardine Ch 2% days 2%Ch 7.2% 2% Ch 150% reduction than control group respectively, pH, TVBN, not
rise from increase from exceeded permissible value till end of storage
initial value initial value
Kuckgulmez., 2012 Eel fillets Ch 0.1%. Ch 1% 4+1°C for 18 Significant TVC in Chitosan treated samples reach 7 log on 15t
days reduction  day while in control group 9t day of storage, shelf
life enhanced 6 days.
Fernendez-saiz et Sole and Hake Ch+ AP 4+0.05°C Significant Chitosan +VP showed significant reduction in TVC,
al., 2013 fillets Ch+VP For 15 days Reduction H,S producing, S. putrefacien, LAB,
Enterobacteriaceae, L. monocytogenes during
storage
Ramezani Silver carp  Ch 2%,Nano ch2% 4°Cfor 12 days  Significant Significant Significant  Ch, Nch showed marked reduction in TVCs, TPCs,
etal., 2015 sol reduction reduction reduction  TVB-N, Ph value not exceeded the acceptable limit
till end of storage
Runka et al.,2016  Ribbon fish Chitosan 1% 3+0.5°C for 20 2]og cycles Chitosan treatment showed significant reduction in
coating days reduction  Enterobacteriacae102%, Pseudomonas 33%, H,S
producing bacteriag8%. Not exceeding acceptable
limit. Extended shelf life 7-9 days.
Yaun et al.,2016  Pacific white Ch 1% Ice storage for9  Significant Significant 83% TVC, pH, TVBN significantly reduced in treated
shrimp days reduction reduction reduction  samples compared with control, and not exceeded
acceptable limits till end of storage.
Yagin and Rainbow trout  Chitosan 2% +  4°C for 26 days TMC 34% TMC significantly reduced by chitosan not
Buyukyoruk, 2017 Smoked and Vp (16d), exceeding acceptable limit till 26 day and TPC till
TPC 36% 24 day. Shelf life extended 6 to 16 days.
(14d)
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K Value

The k value is most important indicator used for
evaluation of fish freshness, which measure the
degradation of ATP and its breakdown products

(Ocano-Higuera at el., 2011).

The K-value is defined as ratio of nonphosphorylated
ATP breakdown product to total ATP degradable
products according to the method of Saito et al

(1959). Adenine nucleotides present in muscle tissue
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metabolized in series of reactions as represented by
scheme ATP—ADP— AMP— IMP— Hx— RHx.
During storage breakdown of ATP and its related
compounds are affected by microbial action and
activity of endogenous enzymes which are responsible

for spoilage of fish (Howgate, 2005).

Hence, the concentration of ATP and its degradation
compounds have been used for calculation of k-value

(Ocano-Higuera et al., 2011).

Table 2. The effect of chitosan on sensory attributes in fishery products

References

Fish Species

Chitosan (Ch)
Coating.

Exp. Condition

Sensory score

Observations

No et al., 2002

4 grams _ve bacteria,7
gram +ve bacteria

Chitosan

Significant reduction
in growth of gram
positive

Chitosan 0.1% coating of all Mw showed inhibitory effect
against all gram +ve bacteria than gram negative as 1106
and 224 no antibacterial activity. 746 most effective
against E. coli, P. flurescens, 470 against S.
typhimurium, V. parahaemolyticus

Augustini and
Sadjati 2007

Salted Dried Anchory

Cho.5%,Ch1%

4°C, for 8 weeks

6.9-7.3

Chitosan enhance the sensory quality

Fan et al., 2009

Silver carp

Ch 2 % sol

-3°C for 30 days

Significant reduction

Chitosan treatment maintained good sensory quality of
fish samples which till end of storage

Vasconez et al.,
2009

Salmon fillets

Chitosan coating

2°C for 6 days

4-4.5 log cycles
reduction

TVC significantly reduced in treated samples than control
group at end of storage time, showed4-4.5 log cycles
reduction for psychotropic and aerobic bacteria after 3
days and extended shelf life.

Cao et al., 2009

Pacific oyster

Ch 0.5%,1%, 5%,
10%

5+1°C for 15 days

Pseudomonas 73%,
Vibrionaceae 20%

Antibacterial activity against 13 genera was evaluated,
significantly reduce in treated samples, Ch 0.5% inhibit
APC till 14 days while in control at 8 day exceeded from

acceptable limit 7 log cfu/g.

Duan et al.,2010

Lingcod fillets

Ch3% -+fish oil

2+1°C for 3
weeks,20+1°C for
3 months

78.70-79.65%

Chitosan with fish oil incorporated coating extended
shelf-life by reducing microbial proliferation and other
quality parameters

Hu et al., 2012

Common Carp

Chitosan 1%

4°C, for 18 days

Chitosan maintain sensory quality till end of storage and
extended shelf life 14 days compared to control group.

Tsiligianii et al.,
2012

Sword fish

Ch+ AP, VP,
Ch+VP

4+0.05°C for 17
days

Significant reduction

Sword fish remained sensory acceptable till end of
storage and its shelf life was extended 8-12 days by using
aerobic or vacuum packing in combination with chitosan.

Kuckgulm, 2012

Eel fillets

Ch 0.1%. Ch 1%

4+1°C for 18 days

Significant reduction

TVC in Chitosan treated samples reach 7 log on 15 day
while in control 9t day, shelf life enhanced 6 days.

Mohan et al., Indian oil Sardine Ch 1%, 1-2 °C for 11 days Significant reduction Chitosan 1% and 2% till end of storage
2012 Ch 2%
Fernendez-saiz Sole and Hake fillets Ch+ AP 4+0.05°C Chitosan with modified packaging inhibit microbial
et al., 2013 Ch+VP For 15 days growth and maintain sensory quality to enhanced shelf
life for 15 days in refrigerated storage.
Ramezani Silver carp Ch 2%, Nano 4°C for 12 days Significant reduction Chitosan and nano chitosan coating maintained overall
etal., 2015 ch2% solution acceptability of silver carp till end of storage.
Runka et al., Ribbon fish Chitosan 1% 3+0.5°C for 20 Significant reduction Chitosan treatment extended shelf life 7-9 days than
2016 coating days control group.
Yaun et al., 2016 Pacific white shrimp Ch 1% Ice storage for 9 significant reduction Sensory quality maintained till end of storage
days
Yagin and Rainbow trout Chitosan 2% + 4°C for 26 days TMC 82 % (16d), TMC significantly reduced by chitosan not exceeding
Buyukyor, 2017 Smoked and Vp TPC 105% (14d) acceptable limit till 26 day and TPC till 24 day. Shelf life

extended 6 to 16 days.
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Generally, the initial K-value of for freshly caught
should not exceed 10%, which is mainly due to
endogenous enzymatic degradation (Liu et al., 2010).
The rate and pattern of k value changes according to
fish species, muscles types and storage condition. K-
vale shows a good correlation with sensory evaluation
of various fish products, indicates their freshness
quality. The rejection level of K value is nearly 60%

limits set by Ehira (1976) for fishery products.

The effect of chitosan coating on k value of different
fish species was reported by many researchers. Fen et
al. (2009) observed significant increase in k-value
43.1 % on 30t day of refrigerated storage of silver
carp in control samples while due to application of 2
% chitosan coating a significant lower K-value was
recorded in treated samples. Similarly, Hu et al.
(2012) reported k value of common carp stored at 4°C
coated with 1% chitosan for 18 days. The initial k
value of was 10.3%, after entire storage period K-
value of control and treated with 1% chitosan coating
groups exceeded 80.0% on 8% and 12t day,

respectively.

Li et al. (2013) evaluated the effects of grape seed
extract and tea polyphenols combined with chitosan
coating on the K-value of refrigerated red drum fillets
for 20 days. A gradual increase in K-value was
observed during storage period, till o to 12 days lower
increase was recorded in all samples, and then rate of
increase was faster in control samples than treated
samples. The result indicated that K-value of control
samples reached 62.5% at end of storage while treated

sample showed lower trend.

The lower K-value of chitosan treated samples could
be due to ability of chitosan to minimize the activity
of 5 nucleotidase which is involve in decomposition of
inosine monophosphate (Fan et al., 2009; Li et al.,
2012; Li et al, 2013) and broad antibacterial
properties of chitosan against bacteria and fungi

(Ramezani et al., 2015; Runka et al., 2016).

Free fatty acids (FFA)

Free fatty acids (FFA) are formed as a result of
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enzymatic hydrolysis (i.e Lipase and phospholipase)
of triglycerides and phospholipids (Ozyuret et al,
2009; Rostamzad et al., 2011). A gradual increase in
FFA contents was observed in various fish species
during refrigerated storage, reported in research
literature. Nowzari et al. (2013) reported that
chitosan- gelatin coating considerably reduced FFA
and peroxide value of refrigerated rainbow trout
during 16 days of refrigerated storage. At the end of
entire storage period, the FFA value of treated
samples was 27% lower than untreated samples.
Chitosan- gelatin coating reduced FFA production
hence, protecting rainbow trout fillets for further
oxidation (Gomez-Estaca et al., 2007). High contents
of FFA are responsible for undesirable taste and off-

flavor of fish products (Rostemzad et al., 2011).

Also, Mohan et al. (2012) evaluated hydrolytic
rancidity by FFA value of Indian oil sardine by
application of 1 and 2 % chitosan for 11 days of
storage. FFA value in sardine samples containing 1%
and 2% chitosan was reduced by 34% and 55%,

respectively than control group at gth day of storage.

The shelf life of 1 and 2 % chitosan treated samples
extended 2 and 4 days respectively than control
group, indicating its efficiency to reduce lipid
deterioration. This could be due to antioxidant and
oxygen barrier properties of chitosan (Ojagh et al.,
2010) on surface of fish. Similarly, reduction in lipid
oxidation has also reported in chitosan coated pink
salmon (Sathival et al., 2007) and Alantic cod and
herring (Jeon et al., 2002). Application of chitosan
gelatin film considerably caused the decrease of FFA
and peroxide value in rainbow trout during 16 days
refrigerator storage. At the end of storage duration,
27% reduction in FFA value was recorded in treated

samples than control sample (Nowzari et al., 2013).

Sensory attributes

The sensory analysis is most important parameter to
assess the quality of fish meat (Mohan et al., 2012). A
demonstrated the

number of studies have

antimicrobial action of chitosan as bioactive

preservative for variety of fish species to control
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microbes and maintaining fish quality during storage
(Mitelut et al., 2015) (Table 2).

Conclusion

Chitosan antimicrobial and antioxidant potency in sea
food has been confirmed by numerous studies.
However, these studies also indicate that chitosan
action also depend upon several factors, like fish
species, storage duration, chitosan concentration and
its interaction with various food stuff significantly

effects its antioxidant and antimicrobial properties.
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