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ABSTRACT 

 

Both elephant and cattle are herbivorous animal that differs by site of fermentation 

but similar in inability of producing fibre-degrading enzyme which instead produced 

by the microbes in the gut. But it is appears to be that elephant have much lower 

daily dry matter intake than ruminant’s maintenance requirement. Hence, an in vitro 

gas production (GP) technique is used to study the fermentation ability and compare 

the rate between elephant and cattle by using faecal and rumen samples as inoculums 

respectively. The fresh faecal (F) and rumen (R) were collected, filtered and mixed 

with buffer solution before incubated in 39°C distilled water to digest 3 types of 

substrates which were the treatments; elephant feed (EF), Pakchong Napier grass 

(PN) and 50:50 mixture of both feed (M) for 72 hours. Produced gas volume (mL) 

were recorded every 4
th

 hour. In Vitro Dry Matter Digestibility (IVDMD) were 

determined post-incubation. F versus R inoculums, higher GP recorded for FEF and 

FPN (0 to 20 and 24
th

 hour respectively) but become lower than REF and RPN till 

incubation periods ends. FPN recorded constantly lower GP than RPN. For IVDMD, 

comparing with R, F inoculums obtained higher percentage for FEF and FM but 

lower for FPN. In conclusion, though hypothesis was rejected but this study found 

that elephants’ F inoculums achieved faster asymptotic gas production. 
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ABSTRAK 

 

Gajah dan lembu keduanya merupakan haiwan herbivor yang berbeza lokasi utama 

fermentasi tetapi sama dari segi ketidakupayaan dalam menghasilkan enzim 

mendegradasi serat  yang sebaliknya dihasilkan oleh mikrob di dalam perut. Akan 

tetapi, gajah mempunyai pengambilan bahan kering harian yang  lebih rendah 

daripada keperluan penyelenggaraan pengambilan bahan kering haiwan ruminan. 

Justeru itu, satu teknik penghasilan gas (GP) in vitro digunakan untuk mengkaji 

keupayaan dan kadar fermentasi antara gajah dan lembu dengan menggunakan 

sampel najis dan sampel rumen sebagai inokulum. Sampel segar najis (F) dan rumen 

(R) telah dikumpul, ditapis dan dicampur bersama larutan penampan sebelum 

diinkubasi di dalam 39°C air suling untuk mencerna 3 jenis substrat yang juga 

merupakan rawatan kajian; makanan gajah (EF), rumput Napier Pakchong (PN) 

campuran kedua-dua jenis makanan dengan nisbah 50:50 (M) selama 72 jam. Jumlah 

penghasilan gas (mL) telah direkod setiap jam ke-4. Prosedur pencernaan bahan 

kering in vitro (IVDMD) telah dilakukan pasca-inkubasi. Inokulum F berbanding R, 

GP lebih tinggi dicatatkan bagi substrat FEF dan FPN (jam 0 – 20 dan 24 masing-

masing) tetapi menjadi semakin rendah daripada REF dan RPN sehingga berakhir 

tempoh inkubasi. FPN dicatat mempunyai GP yang sentiasa lebih rendah daripada 

RPN. Bagi IVDMD pula, berbeza dengan R, inokulum F memperoleh peratus yang 

lebih tinggi bagi FEF dan FM tetapi lebih rendah bagi FPN. Kesimpulannya, 

walaupun hipotesis ditolak tetapi kajian ini mendapati bahawa inokulum F gajah 

mencapai penghasilan gas asimptot yang lebih cepat.
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CHAPTER 1 

INTRODUCTION 

 

1.1. Background of Study 

Elephants are an example of largest surviving herbivores with hind gut 

fermenter. Similar to other herbivores, the fibre-degrading enzyme in their 

digestion system is being produced by the gut microflora. The microorganism 

that populates the gastrointestinal tract is responsible to digest plant fibre in the 

form of cellulose and hemicelullose. There are several evident differences of 

the fermentative physiology between hind gut and fore gut fermenters. Fore gut 

fermenters usually refers to the ruminant animals that ferment the digesta 

before reaching the abomasums, which is the true stomach. In hind gut 

fermenter, the fermentation process is similar to the fore gut fermenters 

(Godoy-Vitorino et al, 2012) except apart from having rumen as the site of 

bacterial fermentation, hind gut fermenters have enlarged caecum located after 

the stomach and small intestine as the first microbial fermentation site (Fowler, 

2006). 

 

1.2. Research Problem 

Both elephant and ruminant’s livestock are herbivore animals which unable to 

produce fibre-digesting enzyme by itself but being produce by microorganism 

in the gut. However, study estimated that captive or wild adult Asian elephants 

daily dry matter intake to be 1.5 – 1.9% of body weight (Hatt, 2006) compared 

to the dry matter intake for maintenance requirement of ruminant is 3% of 
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body weight. This questioned whether that elephant have better feed 

conversion ratio by the gut microflora compared to ruminants. 

1.3. Research Objectives 

The general objective was to study the elephant hindgut fermentation ability 

and the specific objective were to compare in vitro digestibility between 

elephant feed and Pakchong Napier grass by faecal inoculums and to compare 

the fermentation rate between elephant and cattle. 

 

1.4. Research Hypothesis 

Since elephant and cattle are both herbivores with heavily reliance on 

microbial fermentation for fibre-degrading enzyme, based on the dry matter 

intake differences this study hypothesised that the rate of fermentation in 

elephant hind gut may be better than the rumen fermentation rate.  
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