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ABSTRACT

As a non-ruminant herbivore, the white rhinoceros has the ability to utilize
fibrous plant matter through microbial fermentation in the hindgut. This study was
conducted to determine the fermentation ability in the hindgut fermenter which is
white rhinoceros and compared to foregut fermenter which is the cattle. As for
treatment for this study, the rhinoceros feed provided by Zoo Negara and Napier
grass were used as feed sample. The rhinoceros feed was produced from the mixture
of hay and concentrate. The total gas production from faecal and rumen inoculum
were compared from the feed samples used. Proximate analysis were conducted in
order to know the nutritive value of hay, concentrate and Napier grass. For the
concentrate sample, the nutrient composition were 5.43% of dry matter (DM), 8.26%
of ash (OM), 14.64% of crude protein (CP) and 46.51% of neutral detergent fibre
(NDF). For the hay sample, the nutrient composition are 10.08% of dry matter (DM),
6.73% of ash (OM), 17.27% of crude protein (CP) and 45.49% of neutral detergent
fibre (NDF). Lastly, for the Napier grass feed sample, the nutrient composition were
9.6% of dry matter (DM), 10.40% of ash (OM), 10.66% of crude protein (CP) and

72.25% of neutral detergent fibre (NDF).



ABSTRAK

Sebagai herbivore bukan ruminan, badak putih mempunyai keupayaan untuk
menggunakan bahan tumbuhan berserabut melalui penapaian mikrob dalam sistem
pencernaannya. Kajian ini dijalankan untuk menentukan keupayaan penapaian
dalam ‘hindgut fermenter’ iaitu badak putih dan dibandingkan dengan foregut
fermenter’ yang merupakan lembu. Bagi rawatan untuk kajian ini, badak balas yang
disediakan dalam Zoo Negara dan rumput Napier telah digunakan untuk sampel
makanan. Makanan badak dihasilkan daripada campuran jerami dan konsentrat.
Jumlah pengeluaran gas daripada najis dan rumen inokulum dibandingkan dari
sampel makanan yang digunakan. Analisis proksimat telah dijalankan untuk
mengetahui khasiat pemakanan daripada rumput kering, konsentrat dan rumput
Napier. Untuk sampel konsentrat, komposisi nutrien adalah 5.43% daripada bahan
kering (DM), 8.26% abu (OM), 14.64% protein mentah (CP) dan 46,51% daripada
kandungan gentian neutral detergen (NDF). Untuk sampel hay, komposisi nutrien
adalah 10.08% daripada bahan kering (DM), 6.73% abu (OM), 17.27% protein
mentah (CP) dan 45.49% daripada kandungan gentian neutral detergen (NDF).
Akhir sekali, bagi sampel makanan iaitu rumput Napier, komposisi nutrien adalah
9.6% daripada bahan kering (DM), 10.40% daripada abu (OM), 10.66% protein

mentah (CP) dan 72.25% daripada kandungan gentian neutral detergen (NDF).



CHAPTER ONE

INTRODUCTION

The rhinoceros is one of five surviving species of odd-toed ungulates in
the Rhinocerotidae family. The five different species of rhinoceros include two
African species, the white rhinoceros (Ceratotherium simum) and the black
rhinoceros (Diceros bicornis), and three Asian species, Indian rhinoceros
(Rhinoceros unicornis), Sumatran rhinoceros (Dicerorhinus sumatrensis), and Javan
rhinoceros (Rhinoceros sondaicus). Relative to the four other species which are in
the list of endangered wild animals, the white rhinoceros is classed as vulnerable,
with roughly 16,000 remaining in the wild in 2007 (IUCN 2008). The white
rhinoceros is, after the elephant, the largest extant mammalian herbivore . Its natural
diet consists mainly of grasses (Brahmachary et al., 1971, 1974; Laurie, 1982,
Dinerstein, 1989; Dinerstein and Price, 1991). As a hindgut fermenter, the white
rhinoceros has the ability to utilize fibrous plant matter through microbial
fermentation in the hindgut. For large hindgut fermenters such as elephants or
rhinoceroses, the horse has been propagated as the appropriate model when
designing diets for captive animals (Oftedal et al., 1996). Comparative studies among
non-ruminant herbivores showed that the rhinoceros had a similar digestive system to

horses and elephants.

A challenge common to all herbivores is the processing of tough plant tissues,
notably high in lignin and cellulose. Cellulose is the major structural component of
the plant cell wall, and it cannot be hydrolysed by the endogenous enzymes of

vertebrates (Stevens and Hume 1995). It is only after symbiosis with cellulase-



producing micro-organisms that sufficient nutritional content can be gained from this
food source. Herbivorous mammals utilise fermentation chambers in some portion of
the gastrointestinal tract to maximise exposure of fibrous foods to these digestive
bacterial agents. The fermentation chamber may be situated in the foregut area of the
stomach or in the hindgut area of the caecum and/or colon. Hindgut fermentation
takes place mainly in the colon in perissodactyls and additionally in the enlarged
caecum, which act like fermentation chambers in much the same way as the rumen
does in ruminants. This arrangement presents the problem that the cellulose is not
fermented until this point, and the volatile fatty acids must be absorbed in the colon,
rather than in the small intestine. Hindgut fermenters have a shorter passage time
than ruminants, and hence are less efficient in cellulose digestion, for which they

compensate with a higher intake of food (Clauss et al. 2003, 2007, 2009b).

Herbivores generally face the challenge that a high food intake compromises
digestive efficiency by reducing ingest a retention time and time available for
selective feeding and for food comminution and a variety of digestive strategies have
evolved in response. Ruminants are very successful herbivores. They benefit from
potential advantages of a forestomach without being constrained in their food intake
as much as other foregut fermenters, because of their peculiar reticuloruminal sorting
mechanism that retains food requiring further digestion but clears the forestomach of

already digested material.



1.1 Objectives

1.1.1 General Objective

To study the rhinoceros hindgut fermentation ability.

1.1.2 The specific objective:

1. To compare total gas production between Napier grass and rhinoceros feed by fecal
and rumen inoculum.

2. To compare the fermentation rate between rhinoceros and cattle

1.2 Significance of Study

Hindgut bacteria can be inoculated in future study as bacterial sources in producing

probiotic that aid in ruminant digestion.

1.3 Research problem

A study indicated that the rhinoceros is an inefficient digester. The rhinoceros dry
matter intake (DMI) of approximately 1% of body mass when white rhinos were fed
grass hays and slightly higher levels 1.2% - 1.6% of body mass when fed alfalfa hay

(Foose 1982)
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