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OUT LINE OF THE THESIS

This thesis presents a review of the appropriate literature and results from the experiments

that were conducted with water-soluble carbohydrate extracts from four Australian and New

Zealand plants, Arthropodium cirratum (Rengarenga lily), Cordyline australis (Cabbage

tree), Acacia pycnantha (Acacia or Golden wattle) and the seaweed, Undaria pinnat(fida

(Undaria spp. or Wakame). Plant extracts and commercially available prebiotic compounds,

with a chemical composition of which was similar to that of the plant extracts were

examined for their use as alternatives to antibiotic growth promoters (AGPs) in broiler

chickens.

Chapter 1 briefly describes the background information and justifies the importance of

research in the topic of interest, leading to the major hypothesis and objectives for

conducting experimental studies. Chapter 2 is a review of literature on gut microflora in

poultry, commonly used AGPs, their modes of action and alternatives to AGPs in poultry

feed. Special emphasis is given to prebiotics and phytobiotics as alternatives for AGPs in

poultry and other monogastric animals and their possible modes of action are discussed in

detail.

The isolation and characterisation of water-soluble prebiotic compounds from th~: plant

extracts [Arthropodium cirratum (Rengarenga lily), Cordyline australis (Cabbage tree),

Acacia pycnantha (Acacia or Golden wattle) and the seaweed Undaria pinnat(fida (Undaria

or Wakame)] are reported in Chapter 3. Qualitative and quantitative analytical techniques

and measurements were carried out in order to characterise the chemical composition of

plant extracts.

Chapters 4 and 5 describe the results from two in vivo experiments that were designed to test

the effects of plant extracts on performance, organ development, gut morphology, microbial

populations and microbial activity in broiler chickens. In both these trials a negative t:ontrol

(without any supplements) and a positive control (45 mg Zn-bacitracin/kg) were used for

comparative purpose. In Chapter 4, the effects of Rengarenga lily extract and commt:rcially

available fructan compound (Frutafit) at two levels (5 g/kg and 109/kg) on digestivt: organ

development, gut morphology, nutrient digestibility and growth performance of broiler



xx

chickens are discussed. Chapter 5 reports the effects of dietary plant extracts (Cabbage tree

extract, Undaria seaweed extract, and Acacia extract) at two levels (5 g/kg and 109/kg) on

ileal and caecal gut microtlora composition, microbial fermentation activity, as well as their

effects on gut morphology and growth performance in broiler chickens.

The molecular and biochemical results characterising lactobacilli isolated from ileal and

caecal digesta of broilers fed prebiotic plant extracts are described in Chapter 6. Molecular

characterisation of lactobacilli was carried out using the Amplified Ribosomal DNA

Restriction Analysis (ARDRA) and partial 16S rRNA gene sequencing. The Ph-48

generalised PhenePlate system was used for evaluation of fermentation characteristics of the

isolated lactobacilli.

In Chapter 7 the effects of two plant extracts (Acacia extract and Rengarenga lily extract)

and two commercially available prebiotic compounds (Fibregum and Raftifeed) and Zn

bacitracin on gut microtlora composition and prevention of necrotic enteritis (NE) outbreak

in birds challenged with Clostridium perfringens (Cp) are presented. In addition, the effects

of dietary supplements on humoral immune responses and gut morphology were also

investigated during pre- and post-infection period.

Finally, the implications and significance of the major findings and an overview of effects of

the studied plant extracts and prebiotic compounds, as alternatives for AGPs, on growth

performance and health of broiler chickens are discussed. The major highlights of each

experiment are presented in the relevant chapter in form of an abstract.




