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Poultry is one of the important livestock industries and has become the staple meat in 
Malaysia. Due to high demand, the production for the broiler had increased and has met 
the level of self-sufficiency with the aid in technological progress in animal husbandry, 
particularly nutritional aspect. A variety of synthetic feed additives has been used to 
maximize the production. However, due to public concern on the antibiotic residues in 
the meat, the feed business tends to use natural ingredients as supplement. Spirulina 
(Athrospira sp.) is a planktonic photosynthesis filamentous cyanobacterium consists of 
highly nutritious, a potential feed resource for many agriculturally important animal 
species. In this work, five difference strains of Spirulina sp.; Spirulina platensis TBSH1-
5, Spirulina platensis TBSHX-1, Spirulina platensis M1, Spirulina maxima, Spirulina 
platensis were grown on three different culture media, namely; Zarrouk media, OFERR 
media and Revised media (6). The growth rate and dry weight after 30 days of cultivation 
was determined. No significant difference was shown to be affected by the either strains 
nor medias on the growth and dry weight but with more outstanding results in the OFERR 
media and Revised medium (6). Large scale cost production of Spirulina is expensive; 
thus, it is more cost effective to use a cheaper medium. Animal wastewater has 
demonstrated to be one of the best nitrogen sources to produce a low-cost medium. 
Therefore, Spirulina was cultivated in four different sources of wastewater, namely; goat, 
poultry, seawater and tap water at dilution of 25%, 50%, 75% and 100% for 30 days. 
Cultivation of Spirulina sp. in difference wastewater was found to significantly (P<0.05) 
affected by different type of wastewater with more growth of Spirulina was notified in 
goat wastewater and tap water at 25% dilution. The similar result was also observed on 
dry weight, where seawater was found to be significantly higher compared to another 
wastewaters, 0.27 g (25%), 0.29 g (50%), 0.18 g (75%) and 0.08 g (100%) respectively, 
followed by tap water and goat wastewater medium. The in-vitro fermentation analysis
was carried out by incubating the commercial diet supplemented with Spirulina platensis
and Spirulina platensis TBSH-5 with cecal digesta of broiler for 72 hours at 39±5 ⁰C. 
The gas production and end products of the fermentation were examined. Commercial 
starter and finisher diet supplemented with or without Spirulina platensis TBSH1-5 and 
Spirulina platensis has demonstrated that interaction between treatment and Spirulina
strains has no significant. While, the in-vitro dry matter degradability of both starter and 
finisher diet were improved (P<0.05), with more outstanding results observed in the 
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Spirulina sp. supplementation at 0.25 g and 0.75 g. Thus, it is suggested that Spirulina
has a potential to be used as a supplement for poultry when it is cultivated in dilution of 
media with tap water and a better digestibility when supplemented at 0.75 g (starter) and 
0.25 g (finisher).  
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Ayam itik merupakan salah satu industri ternakan terpenting dan telah menjadi daging 
ruji di Malaysia. Disebabkan permintaan yang tinggi, pengeluaran untuk ayam pedaging 
telah bertambah dan telah mencapai tahap sara diri dengan bantuan kemajuan teknologi 
dalam bidang penternakan, terutamanya aspek nutrisi. Pelbagai jenis bahan makanan 
tambahan sintetik telah digunakan untuk meningkatkan pengeluaran. 
Walaubagaimanapun, disebabkan oleh kebimbangan umum terhadap sisa antibiotik 
dalam daging, peniaga makanan ternakan cenderung untuk menggunakan bahan asli 
sebagai makanan tambahan. Spirulina (Athrospira sp.) ialah sianobakteria berfilamen 
fotosintesis plankton yang mengandungi nutrisi yang amat berkhasiat, satu sumber 
makanan berpotensi bagi kebanyakkan spesis haiwan yang penting di dalam pertanian. 
Dalam kajian ini, lima jenis Spirulina sp.; Spirulina platensis TBSH1-5, Spirulina 
platensis TBSHX-1, Spirulina platensis M1, Spirulina maxima, Spirulina platensis telah 
dibiak didalam tiga kultur media yang berbeza, iaitu; Zarrouk media, OFERR media dan
Revised media (6). Kadar pertumbuhan dan berat kering selepas 30 hari pembiakan telah 
dikenal pasti. Tiada perbezaan signifikan telah ditunjukkan yang memberi kesan kepada 
pertumbuhan dan berat kering oleh jenis mahupun media tetapi hasil yang lebih menonjol 
di dalam OFERR media dan Revised media (6). Kos pengeluaran Spirulina bagi skala 
besar amat mahal; maka, ia akan lebih menguntungkan apabila media kos rendah 
digunakan. Air sisa buangan  telah ditunjukkan sebagai salah satu sumber nitrogen yang 
terbaik bagi penghasilan medium kos rendah. Lantaran itu, Spirulina telah dibiak dalam 
empat jenis sumber air sisa buangan, iaitu; kambing, ayam, air laut dan air paip pada 
cairan 25%, 50%, 75% dan 100% selama 30 hari. Pembiakan Spirulina sp. dalam air 
buangan yang berbeza didapati terkesan dengan signifikan (P<0.05) oleh jenis air 
buangan berbeza dengan hasil yang lebih tinggi bagi pertumbuhan Spirulina dilaporkan 
didalam air buangan kambing dan air paip di 25% cairan. Hasil kajian yang serupa juga 
dilihat pada berat kering, dimana air laut didapati signifikan lebih tinggi berbanding 
dengan sisa buangan yang lain, 0.27 g (25%), 0.29 g (50%), 0.18 g (75%) dan 0.08 g 
(100%), diikuti oleh sisa buangan air paip dan kambing. Analisis in-vitro telah dijalankan 
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dengan mengikubasi komersial diet dengan tambahan Spirulina platensis dan Spirulina 
platensis TBSH-5 dengan digesta sekum ayam pedaging selama 72 jam di 39±5 ⁰C. 
Pengeluaran gas dan produk akhir fermentasi telah diperiksa. Komersial diet pemula dan 
penamat dengan tambahan atau tanpa Spirulina platensis TBSH-5 dan Spirulina platensis
telah menunjukkan bahawa interaksi antara rawatan dan jenis Spirulina tidak mempunyai 
signifikan. Manakala, penguraian bahan kering in-vitro bagi kedua-dua diet pemula dan 
penamat telah diperbaiki (P<0.05), dengan hasil lebih tinggi diperhatikan dalam 
Spirulina sp. penambahan pada 0.25 g dan 0.75 g. Maka, ia disarankan bahawa Spirulina
mempunyai satu potensi digunakan sebagai penambah dalam makanan ayam itik apabila 
ia diusahakan dalan pencairan media dengan air paip dan kebolehcernaan lebih baik 
apabila diperlengkapkan pada 0.75 g (pemula) dan 0.25 g (penamat).  
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CHAPTER 1

INTRODUCTION

Broiler meat is a primary protein source for most of Malaysian populations. The overall 
production of broiler has expanded consistently with the growth in local demand and 
exported to some countries. However, to reach the expected demand, a variety of 
synthetics feed additives such as drugs and antibiotics that are responsible to maximize 
the production, control disease and product quality of the poultry has been used in poultry 
feed (Jamil et al., 2015). The use of antibiotics in poultry industry act as antimicrobial 
compounds to control infections, improve meat and eggs production (Kaoud, 2012) as 
well as growth promoter. However, there is a widespread disagreement caused by 
antibiotic used as it can presence in the most meat and can cause  bacterial resistance in 
the poultry (Jamil et al., 2015; Kaoud, 2012).

Nowadays, most of the poultry industry player tend to use natural ingredients as an 
alternative to the synthetic colors, antibiotics as well as other chemicals (Mariey et al., 
2014) to overcome the public concerns regarding the developments of these antibiotics-
resistant bacteria in humans (Jamil et al., 2015). One of the natural ingredients that are 
gaining popularity due to its highly beneficial nutrients is an algae known as Spirulina.
Spirulina are multicellular and filamentous blue-green algae that grows in water 
containing high alkaline condition, easily harvested and processed and consist of high 
macro- and micronutrient content. The blue green algae, Spirulina, contain high quality 
natural feed additives that can be used in animal and poultry nutrition due to high content 
of protein, vitamins, essential amino acids, minerals, essential fatty acids and high 
carotenoid content (Kharde et al., 2012).
Feeding chicken supplemented with Spirulina has been found to enhance the defence 
systems by increasing microbial killing, antigen processing and greater T-cell activity 
(Mariey et al., 2014) as well as enhancing the yolk, flesh and color (Mariey et al., 2014; 
Ross & Dominy, 1990). Moreover, based on Kaoud, (2012) and Kharde et al., (2012),
they stated that the feed conversion ratio is significantly lower by the dietary supplements 
with Spirulina.

Zarrouk media was known as the standard medium for the cultivation of Spirulina (Habib 
et al., 2008). However, there are other mediums which had been modified and able to 
produce a biomass compatible with the Zarrouk medium. The nutritional content of 
Spirulina may also vary depending on the medium composition.  However, the cost for 
the biomass production of Spirulina can vary for various nutrition composition and 
nutrient environments (Habib et al., 2008). Therefore, it may not be profitable to be used 
as poultry supplements due to highly cost for broiler production. Therefore, another 
acceptable way in the production of microalgae is by using a low-cost medium to reduce
the cost production of Spirulina. Several research has evaluated the potential of using 
animal waste as a low-cost nitrogen sources (Cheunbarn & Peerapornpisal, 2010; 
Ungsethaphand et al., 2009; Yilmaz & Sezgin, 2014).
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Animal wastewater consist of highly essential nutrients that can alternatively use not 
only as a source of fertilizer, but also proven to be beneficial for microalgae growth. It 
was one of the alternative ways to use organic nutrient sources as nutrient for the 
Spirulina to growth. Therefore, this study was conducted to study the effect of different 
culture media and the effect of different source of wastewater as low-cost culture media 
on the biomass production of Spirulina and the in-vitro ceacal fermentation profiles on 
commercial diet supplemented with Spirulina.

1.2 Research hypothesis 

The cultivation of Spirulina in different culture media and vary dilution of wastewater 
will influence the nutritional composition, increase dry weight and growth performance 
of Spirulina and supplementation of Spirulina in the commercial diet will also influence 
the caecal fermentation characteristic of commercial diet. 

1.3 Objectives

i. To determine the efficacy of five strains of Spirulina sp.; Spirulina platensis 
TBSH1-5, Spirulina platensis TBSHX-1, Spirulina platensis M1, Spirulina 
maxima, Spirulina platensis in Zarrouk media, OFERR media and Revised 
media (6).

ii. To determine the effect of varying dilution level of wastewater in the cultivation 
of Spirulina sp. 

iii. To determine the feed digestibility of broiler diet supplemented with Spirulina 
by using the in-vitro gas production technique. 
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