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Abstract

Background and Objective: Chitosan is a natural alkaline polysaccharide and widespread in nature. A study was conducted to evaluate
the effect of dietary supplementation of chitosan on blood biochemical parameters like cholesterol, malondialdehyde (MDA), creatinine
and total leucocytes. Methodology: One hundred laying phase hens, aged 28 weeks were used in the study. The birds were divided into
2 treatment groups each having 3 replicates of 10 birds each. Group | served as control and was fed basal diet. In Group II, basal diet was
supplemented with chitosan at 150 ppm g~ by spraying method. Results: The results showed that the chitosan inclusion in the diet of
layer pullets significantly (p<0.05) lowered the total cholesterol (36.749£0.381 mg dL™") when compared to the control group
(43.030£0.352 mg dL™"). The dietary incorporation of chitosan significantly (p<0.05) decreased blood MDA levels
(1.829£0.237 nmoles mL™") of laying hens compared to control (2.553%0.379 nmoles mL™"). The creatinine levels also decreased
significantly (p<0.05) in birds fed diet supplemented with chitosan, however, there was no effect on the total leucocyte count.
Conclusion: The incorporation of chitosan in the diet had positive effectin terms of reducing the blood cholesterol and malondialdehyde
levels of laying hens.
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INTRODUCTION

Chitosan, a deacetylated chitin, is widespread in nature.
The exoskeletons of arthropods such as crabs, shrimps, insects
and other marine creatures in the Crustacean family are good
sources of chitosan'™. Chitosan is a natural alkaline
polysaccharide with positive charge and also one of the most
abundant natural polymers*s. Unlike chitin, chitosan
oligosaccharide (COS) is soluble in acidic solutions’ and it is
partially digested in the gastrointestinal tract of monogastric
animals®®. Chitosan is commercially manufactured from chitin,
in the process of deacetylation, by treating chitin with a
strong solution of sodium hydroxide at an elevated
temperature’™. As chitosan and its oligosaccharide
derivatives contain reactive, functional groups, that is,
amino acids and hydroxyl groups, they have unlike chitin,
antimicrobial'"'?, anti-inflammatory'>'4, anti-oxidative'>'s,
immunostimulatory”®  and  hypocholesterolemic'®?
properties.

Cholesterol level in meat has great importance as
hypercholesterolemia is a risk factor for cardiovascular
diseases such as atherosclerosis and myocardial infarctions,
which is a common cause of mortality and morbidity in
humans222, Many people limit meat consumption because of
fear of elevated serum cholesterol concentrations?.
Malondialdehyde (MDA) is the direct product of lipid
peroxidation developed after radical attack and thus is an
indicator of the extent of cell damage?*. The MDA has been
reported to cause fragmentation of destruction of cell
membrane structure, deoxyribonucleic acid (DNA) and
accelerate apoptosis?, thus warrants estimation of its levels as
well. Creatinine is an important indicator of protein
metabolism and its concentration is directly proportional to
muscle mass, age, physical activity and diet?.

In view of the above, a study was conducted to evaluate
the effect of dietary supplementation of chitosan on blood
biochemical parameters like cholesterol, malondialdehyde
(MDA), creatinine and total leucocytes.

MATERIALS AND METHODS

Birds and management: The experiment was carried out at
CV Acum, Kuningan West Java, Indonesia. The study was
conducted on 100 laying phase hens (having average body
weight of 1452£23 g) aged 28 weeks. The birds were divided
into 2 treatment groups each having 3 replicates of 10 birds
each. Group | served as control and was fed basal diet. The
composition of the basal diet was as follows: Total protein
18%, fat 8%, crude fiber 4%, methionine 0.4%, cysteine 0.3%,
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tryptophan 0.18%, lysine 0.9%, calcium 1% and phosphorus
0.5%. In Group ll, basal diet was supplemented with chitosan
at 150 ppm g~ by spraying method.

Processing of chitosan: Low molecular weight chitosan
with average molecular weight (Mw) of 7X10°® Da
(oligochitosan or irradiated chitosan) was provided by Center
forIsotopes and Radiation Application (CIRA), National Nuclear
Energy Agency (NNEA) Indonesia. The chitosan was prepared
by irradiating the high molecular weight (Mw) chitosan of
(1.5X10° Da) using gamma rays from Cobalt-60 source
according to procedures in PATENT No IDP000034713 (15a).

Parameters recorded: Blood was collected after the end of
trail (6 weeks) from all the birds. The parameters recorded
were cholesterol, MDA, creatinine and total leucocytes. The
cholesterol was estimated by the help of cholesterol kit using
method of CHOD-PAP (Cholesterol Oxidase Phenylperoxidase
Amino Phenozonphenol) as per Richmond?. The MDA was
estimated using a modified test method thiobarbituric acid
(TBA) by spectrophotometry as per Zainuriand Wanandi?®. The
collected blood sample 400 mL was treated with 200 mL of
20% trichloroacetic acid (TCA). The vortex was then applied to
the resultant mixture and afterwards centrifuged at 5000 rpm
for 10 min. The supernatant formed was collected and 400 mL
of 0.67% TBA was added to it. The sample was again mixed
thoroughly with vortex and incubated in water bath at a
temperature of 96°C for 10 min. The mixture was then
removed and allowed to cool at room temperature. The
absorbance was then read at a wavelength of 530 nm and
MDA level was expressed as nmoles mL~". The creatinine was
estimated as per the method of Underwood?. Total leucocytes
were determined by means of hematological analyzer
(KT-6200 VET) and expressed as 103 mm=,

Statistical analysis: Data collected were subjected to one way
analysis of variance (ANOVA) as per Steel and Torrie®® and
Duncan’s multiple range test® was used to test the
significance of difference between means considered
significant at p<0.05.

RESULTS AND DISCUSSION

The results showed that the chitosan inclusion in the diet
of layer pullets significantly (p<0.05) lowered the total
cholesterol when compared to the control group. Several
factors such as a diet rich in cholesterol has been reported to
cause heart failure®2. Further, the high levels of cholesterol,
particularly low-density lipoprotein (LDL), are mainly
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Table 1: Blood biochemical profile of laying hens fed chitosan in the diet

Treatments Values
Cholesterol (mg dL™")

Group | (Control) 43.030%0.3522
Group I 36.749+0.381°
MDA (nmoles mL™)

Group | (Control) 2.553+0.3792
Group Il 1.829+0.237°
Creatinine (mgdL™")

Group | (Control) 6.004£0.003°
Group Il 5.042+0.021°
Total leucocytes (X 10° mm~3)

Group | (Control) 86.20£0.033°
Group Il 82.34%+0.022°

Means within the rows with different superscripts are significantly different
(p>0.05)

responsible for hypercholesterolemia?, which is a risk factor
for cardiovascular diseases such as atherosclerosis and
myocardial infection?'. Therefore, inclusion of chitosan in the
diet of poultry birds could be an important asset for health
conscious people, however, the mechanism by which chitosan
reduces blood cholesterol in poultry birds is not clear.

The dietary incorporation of cholesterol significantly
(p<0.05) decreased blood MDA levels of laying hens.
Malondialdehyde (MDA) is the direct product of lipid
peroxidation developed after radical attack and thus is an
indicator of the extent of cell damage?*. The MDA has been
reported to cause fragmentation of destruction of cell
membrane structure, deoxyribonucleic acid (DNA) and
accelerate apoptosis®®. The results of present study thus
indicated that chitosan helped the birds in alleviating day to
day stress as indicated by the decreased MDA levels in
chitosan fed group.

The creatinine levels also decreased significantly (p<0.05)
in birds fed diet supplemented with chitosan. High creatinine
levelsare indicative ofincreased protein metabolism or kidney
problems. Therefore, it is suggested that the chitosan
incorporation in the diet of laying hens has no adverse effect
on the kidneys of birds. Moreover, there was no effect on the
total leucocyte count as a result of dietary incorporation of
chitosan in layer birds, indicating that there was not any
pathological condition associated with the inclusion of
chitosan in the diet (Table 1).

CONCLUSION

The incorporation of chitosan in the diet of laying hens
had positive effect in terms of reducing the blood cholesterol
and malondialdehyde levels without having any pathological
effect on the birds. However, further studies are needed to
evaluate the mechanism by which chitosan helps in achieving
such positive effects.
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