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ABSTRAK
Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 —

Projek.

KESAN SERANGGA CHITIN
SEBAGAI MAKANAN TAMBAHAN KEPADA PARAMETER BIOKIMIA
KLINIKAL TERTENTU DAN PRESTASI PERTUMBUHAN DALAM AYAM
PEDAGING.

Oleh

SITI NUR AFIQAH BINTI JUAHARI

2015

Penyelia: Dr. Yusof Hamali Ahmad

Penyelia berama: Prof. Dr. Abdul Rahman Omar

Abstrak

Sebanyak 36 ekor anak ayam pedaging baka Ross berumur 21 hari dibahagi secara
rawak kepada 1 daripada 3 pelakuan dalam kajian yang dijalankan untuk
menentukan kesan makanan tambahan daripada chitin serangga (IC) terhadap
pertumbuhan dan komposisi darah. Diet ujikaji terdiri daripada satu diet kawalan

berasaskan jagung, mil kacang soya, bijirin dan bahan sampingan bijirin, pelakuan



kedua terdiri daripada diet kawalan ditambah dengan 1 g IC / kg diet, dan pelakuan
ketiga terdiri daripada diet kawalan ditambah dengan 2 g IC / kg diet. Setiap
pelakuan mempunyai 3 replikat dengan setiap replikat mengandungi 4 ekor ayam.
Prestasi ayam pedaging dan komposisi metabolit darah diukur pada permulaan dan
setiap 7 hari dalam tempoh 21 hari ujikaji. Sepanjang tempoh 21 hari ujikaji, ayam
dalam kumpulan kawalan telah mencatatkan purata harian (ADG) yang tertinggi
apabila di bandingkan dengan pelakuan yang mengandungi IC sebagai makanan
tambahan tetapi perbezaan adalah tidak ketara. Tidak terdapat perbezaan yang ketara
bagi ADG ayam diberi makan 2 g IC daripada ayam diberi makan 1 g IC walaupun
ADG ayam bagi pelakuan 2 g IC adalah lebih baik.. Profil metabolit darah untuk
semua diet pelakuan adalah sama. Kesimpulannya, makanan tambahan IC tidak
memberi keasn terhadap peningkatkan ADG dan metabolit darah ayam pedaging.
Kekurangan tindak balas ayam pedaging terhadap makanan tambahan IC dalam
kajian ini berkemungkin disebabkan mutu IC yang rendah atau tahap IC diuji dalam

kajian ini adalah terlalu rendah untuk haiwan untuk bertindak balas.

Kata kunci: chitin serangga (IC), prestasi pertumbuhan, hematologi, serum

biokimia, ayam pedaging.
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Abstract

A total of 36 twenty one day Ross broiler chicks were randomly allocated to 1 of 3
treatments in a study conducted to determine the effects of dietary supplementation
of insect chitin (IC) on growth and blood composition. The experimental diets
consisted of an unsupplemented basal control diet based on corn, soybean meal, and

grain by-products, second treatment consisted of basal diet supplemented with 1 g



Xl

IC/kg of diet, and third treatment consisted of 2 g IC/kg of diet. Each treatment was
fed to 3 replicate pens of birds, with 4 birds per pen. Broiler performance and blood
metabolite indices were measured at the beginning and every 7 day during the 21 day
experimental period. Throughout the 21 day experimental period the control group
broilers recorded the highest average daily gain (ADG) than the other treatments but
the difference was not significant. There was no significant difference in ADG of
broilers fed 2 g of IC than broilers fed 1 g of IC even though broilers supplemented
with 2 g IC recorded higher ADG. The blood metabolite profiles for all treatment
diets were similar. In conclusion, dietary supplementation of IC appeared not to
improve ADG and blood metabolites of broilers. Poor responses of broilers to I1C
supplementation in this study was probably due to low quality IC product or the

level of IC tested in this study was too low for the animal to respond.

Keywords: insect chitin (IC), growth performance, haematological, serum

biochemistry, broiler chickens.



Chapter 1

1.1 Introduction

Chitin is a copolymer of N-acetyl-D-glucosamine and D-glucosamine units linked
with B-(1-4) glycosidic bond, where N-acetyl-D-glucosamine units are predominant
in the polymeric chain. The deacetylated form of chitin refers to chitosan (Figure 1).
Chitin and chitosan can be found as supporting materials in many aquatic organisms,
terrestrial organisms, and some microorganisms (Tokura and Tamura, 2007). The
interest in chitin study originates from the study of behaviour and chemical
characteristics of lysozyme. This enzyme dissolves certain bacteria by cleaving the
chitinous material of the cell walls. This made chitin resulted in a wide variety of
medical applications that has been reported over the last three decades. Many reports
showed that chitin has been implicated in a wide variety of applications including
health beneficial and antimicrobial uses (Yalpani et al., 1992; Howling et al., 2001;
Shahidi and Abuzaytoun, 2005). Antimicrobial effect brings benefit to the animal
host in term of better gastro-intestinal activity and therefore promotes better growth
and health status. Nowadays, commercially, chitins and chitosans are produced from
biowastes obtained from aquatic organisms. The production of chitin and chitosan
from biowastes of aquatic organisms in industrial scale appear in inconsistent
physicochemical characteristics of products because of seasonal and variable supply
of raw materials as well as variability and difficulties of process conditions (Nwe and
Stevens, 2008). To overcome these problems, terrestrial organisms like insects,
terrestrial crustaceans, and mushrooms are considered as alternative sources for the

production of chitin and chitosan. Recently, the production of chitin and chitosan



from insect sources has drawn increased attention because chitin is also a primary
component in insect cuticles. Therefore, insects are an alternative source of chitin
and, consequently, of chitosan. First, insects possess enormous biodiversity and
represent 95% of the animal kingdom. Therefore, they offer a tremendous potential
as a natural resource for chitin and chitosan production. Until now, however, only
limited numbers of insect species have been documented to be sources of chitin. One
of the local insect that has the potential to be the source of chitin and chitosan is
house cricket (HC) which is the most commonly found among cricket species in the
country. The HC is easily adapted to domestic rearing and has not been seriously
studied as a potential source of chitin or chitosan. In the present study, the prospect
for using the exoskeleton of HC as a raw material for chitin will be tried out. This
includes the extraction of chitin from HC by deproteinization and demineralization
and chitosan by deacetylating the chitin. This study will evaluate chitin from HC

comprehensively as alternative chitin source for poultry.
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Figure 1 Chemical structure and the comparison between
chitin and chitosan



1.2 Justification or rationale of study

The production of chitin and chitosan from biowastes of seafood by products in
industrial scale which appear in inconsistent physicochemical characteristics variable
supply of raw materials and processing (Nwe and Stevens 2008). To overcome these
problems, terrestrial organisms like insects, terrestrial crustaceans, and mushrooms
are considered as alternative sources for the production of chitin and chitosan. Chitin
IS a primary component in insect cuticles. Chitin is also found in internal structures
of insects. Next to its occurrence in tracheal cuticles, it is also a constituent part of
the peritrophic matrices that line the inner surface of the gut in many insects,
protecting the intestinal epithelium from mechanical disruption, radical oxygen
species and invasion by microorganisms (Barbehenn and Stannard, 2004).
Furthermore, insect cuticles have lower levels of inorganic material compared to
crustacean shells, which makes their demineralization treatment more convenient.
Therefore, insects can be used as an alternative source of chitin and, consequently, of
chitosan. Insects also possess enormous biodiversity and represent 95% of the

animal kingdom.

1.3 Objective

To evaluate the growth performances and selected clinical biochemistry parameters

in the broiler chickens.

1.4 Hypothesis

Supplementing broiler chickens diets with insect chitin will improve growth

performances and selected clinical biochemistry parameters.



22

REFERENCES

Abdul Razak, I., Ahmad, Y. H., Ahmed, E., and Azahan, E. (2012). Nutritional

evaluation of house cricket (Brachytrupes portentosus) meal for poultry.

Adeyemo, I. A., Sani, A., and Aderibigbe, T. A. (2013). Growth performance and
nutrient retention of broiler chickens fed Aspergillus niger hydrolysed
cassava  peel based diet. American  Journal of  Research

Communication, 1(7), 294-306.

Andersen, S. O. (1979). Biochemistry of the insect cuticle. Annu. Rev. Entomol. 24,

29-61.

Andersen, S. O., Hojrup, P. and Roepstorff, P. (1995). Insect cuticular proteins.

Food Chem. 46(9):3839-3843.

Barbehenn, R. V., and Stannard, J. (2004). Antioxidant defense of the midgut
epithelium by the peritrophic envelope in caterpillars. Journal of insect

physiology, 50(9); 783-790.

Carlstrém, D. (1957). The crystal structure of a-chitin (poly-N-acetyl-D-
glucosamine). The Journal of biophysical and biochemical cytology, 3(5);

669-683.

Cho, Y. I, No, H. K., and Meyers, S. P. (1998). Physicochemical characteristics and
functional properties of various commercial chitin and chitosan products.

J.Agric.



23

Dutta, P. K., Dutta. J., and Tripathi, V. S. (2004). Chitin and chitosan: Chemistry,
properties and applications. Journal of Scientific and Industrial Research.

63: 20-31.

Esteban, M. A., Cuesta, A., Ortuno, J., and Meseguer, J. (2001). Immunomodulatory
effects of dietary intake of chitin on gilthead seabream (Sparus aurata L.)

innate immune system. Fish and Shellfish Immunology, 11(4); 303-315.

Green, J. H., and Mattick, J. F. (1979). Fishery waste management. Food processing

waste management, 202-227.

Hossain, S.M. and Blair R. Chitin utilisation by broilers and its effect on body

composition and blood metabolites. British Poultry Science, 48:1, 33-38.

Howling, G. I., Dettmar, P. W., Goddard, P. A., Hampson, F. C., Dornish, M., and
Wood, E. J. (2001). The effect of chitin and chitosan on the proliferation of
human skin fibroblasts and keratinocytes in vitro. Biomaterials, 22(22);

2959-2966.

Kramer, K. J. and Koga, D. (1986). Insect chitin: physical state, synthesis,

degradation and metabolic regulation. Insect Biochem. 16; 851-877.

Landy, N., Ghalamkari, G., and Toghyani, M. (2011). Performance, carcass
characteristics, and immunity in broiler chickens fed dietary neem
(Azadirachta indica) as alternative for an antibiotic growth

promoter. Livestock Science,142(1), 305-309.



24

Liu, S., Sun, J., Yu, L., Zhang, C., Bi, J., Zhu, F., Qu, M., Jiang, C., and Yang, Q.
(2012). Extraction and characterization of chitin from the beetle Holotrichia

parallela motschulsky. Molecules. 17: 4604-4611.

Majtan, J., Bilikova, K., Markovi¢, O., Gréf, J., Kogan, G., and Simuath, J. (2007).
Isolation and characterization of chitin from bumblebee (Bombus terrestris).

International journal of biological macromolecules, 40(3); 237-241.

Merzendorfer H. (2006). Insect chitin synthases: a review. J Comp Physiol B. 176: 1-
b

Merzendorfer, H. and Zimoch, L. (2003). Chitin metabolism in insects: structure,

function and regulation of chitin synthases and chitinases. The Journal of

Experimental Biology. 206: 4393-4412.

Minke, R. A. M., and Blackwell, J. (1978). The structure of a-chitin. Journal of

molecular biology, 120(2); 167-181.

Mozaffarieh, M, Sacu, S., and Wedrich, A. (2003). The role of carotenoids, lutein

and zeaxanthin, in protecting against age-related macular degeneration: A

review based on controversial evidence. Nut. J. 2; 20.

Muzzarelli, R. A. (1988). Carboxymethylated chitins and chitosans.Carbohydrate
polymers, 8(1), 1-21.

Nakagawa, Y. S., Oyama, Y., Kon, N., Nikaido, M., Tanno, K., Kogawa, J., and
Totani, K. (2011). Development of innovative technologies to decrease the

environmental burdens associated with using chitin as a biomass resource:



25

Mechanochemical grinding and enzymatic degradation. Carbohydrate

Polymers, 83(4); 1843-1849.

Nwe, N., and Stevens, W. F. (2008). Production of chitin and chitosan and their
applications in the medical and biological sector. Recent Research in

Biomedical Aspects of Chitin and Chitosan, 978-81.

Puvvada, Y. S., Vankayalapati, S., and Sukhavasi, S. (2012). Extraction of chitin
from chitosan from exoskeleton of shrimp for application in the
pharmaceutical industry. International Current Pharmaceutical

Journal, 1(9); 258-263.

Rudall, K. M. and Kenchington, W. (1973). The chitin system. Biol. Rev. 48; 597-

636.

Shahidi, F., and Abuzaytoun, R. (2005). Chitin, chitosan, and co-products:
chemistry, production, applications, and health effects. Advances in food

and nutrition research, 49: 93-137.

Sugimoto, M., Morimoto, M., Sashiwa, H., Saimoto, H., and Shigemasa, Y. (1998).
Preparation and characterization of water-soluble chitin and chitosan

derivatives. Carbohydrate Polymers, 36(1); 49-59.

Tellam, R. L. (1996). The peritrophic matrix. In Biology of the insect midgut (pp.

86-114). Springer Netherlands.Insect Biochem. Mol. Biol. 25; 153-176.

Tokura, S., and Tamura, H. (2007). Chitin and chitosan. Comprehensive

Glycoscience From Chemistry To Systems Biology. 2; 449-474.



26

United States Department of Commerce (1973). Section 3. Health and Nutrition -

Census.gov. Commerce.gov.

Urbanczyk G., Lipp A., Symonowicz B., Szosland 1., Jeziorny A., Urbaniak J.,
Domagala W., Dorau K., Wrzosek H., Sztajnowski S., Kowalska S., and
Sztajnert E. (1997). Chitin filaments from dibutyrylchitin precursor: Fine
structure and physical and physicochemical properties. Journal of Applied

Polymer Science 65 (4); 807-819.

Vahedi, G., and Ghodratizadeh, S. (2011). Effect of Chitin Supplemented Diet on
Innate Immune Response of Rainbow Trout. World Journal of Fish and

Marine Sciences, 3(6); 509-513.

Visek, W. J. (1978). The mode of growth promotion by antibiotics. Journal of

Animal Science, 46(5); 1447-1469.





