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A. paniculata and O. stamineus have been used for centuries in Asia for treating various 
ailments in humans, notably common colds, influenza besides improving the blood 
circulatory system. In animals, some studies have shown that both of these herbs 
improved growth performance and meat quality through their antioxidant properties. The 
present study examines on the effect of A. paniculata and O. stamineus supplement on 
rumen fermentation characteristics and microbial population in goats fed treated rice 
straw. The in-vitro fermentability of urea-treated rice straw based diet supplemented 
with A. paniculata and O. stamineus was examined by incubating the tested diet in 
ruminal fluid obtained from two rumen-fistulated donor goats which had received fresh 
grass obtained from Ruminant Unit at the Department of Animal Science, Universiti 
Putra Malaysia. The fermentation process was carried out for 48 hours at 39 oC; using 
the method by Menke & Steingass (1988). The gas production of experimental diets was 
examined and the end products of the fermentation were also quantified. Higher 
cumulative gas was produced from the fermentation of basal diet + 0.5% of A. paniculata 
and 0.5% O. stamineus (AO) treatment diet and the gas production patterns of herb-
based diets were found similar in trend. Besides, the rates of gas production, in-vitro dry 
matter digestibility and the rumen fermentation profiles have no significant effects 
(P>0.05) on the addition of both herbs.  

In the feeding trial, 4 fistulated Boer cross-bred (±25 kg of body weight) were used to 
test the effects of dietary treated rice straw supplemented with A. paniculata and O. 
stamineus on in-vivo rumen parameters and total viable bacterial population in the rumen 
goats. The study was conducted in 4 periods (4 x 4 Latin square design), where each 
period was for a duration of 22 days; 10 days of adaptation period, 5 days of sampling 
and 7 days of change-over. The animals were fed once daily at 0800 (3% body weight) 
with 60% of urea-treated rice straw and 40 % of one of four concentrate diets: basal diet 
+ 1% A. paniculata (AP), basal diet + 1% O. stamineus (OS), AO and a basal diet without 
supplementation of herbs (BD).  Clean water was provided ad libitum and the animals 
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were individually penned. Rumen contents were sampled at 0, 2, 4, 6 and 12 hour after 
the onset feeding and the pH was recorded. In the in-vivo study, the pH,  ammonia 
production total volatile fatty acids content, proportions of acetate, propionate and 
butyrate production were not significantly different (P>0.05) among the treatment diets. 
However, the production of valerate was found to have significant effect (P<0.05) on the 
treatment diet and hour of sampling where the lowest proportion of valerate was 
observed in treatment AP besides having the highest level of production at 6 hour. 
 
The rumen microbial populations in the ruminal contents were quantified using real-time 
PCR analysis. Significant reduction of total protozoa, methanogens, F. succinogens and 
R. albus number was observed in the herb-supplemented groups (P<0.05). 
 
Conclusively, the results of the present study indicated that dietary urea-treated rice 
straw supplemented with A. paniculata and O. stamineus was not able to enhance the 
rumen fermentation characteristics and microbial population which may be caused by 
the presence of secondary metabolites in the herbs where it is believed to have an 
inhibitory effect on the growth of microorganism in the rumen. 
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A. paniculata dan O. stamineus telah digunakan selama berabad-abad di Asia untuk 
merawat pelbagai penyakit pada manusia, terutamanya selsema, influenza, di samping 
dapat melancarkan sistem peredaran darah. Beberapa kajian telah menunjukkan bahawa 
kedua-dua herba ini dapat meningkatkan prestasi pertumbuhan dan kualiti daging pada 
haiwan melalui sifat antioksidan yang terdapat pada A. paniculata dan O. stamineus. 
Kajian ini telah dijalankan untuk mengkaji tentang kesan suplementasi A. paniculata dan 
O. stamineus terhadap profil fermentasi rumen dan populasi bakteria pada kambing yang 
diberi makan jerami padi yang telah dirawat. Fermentasi in-vitro diet berasaskan jerami 
padi yang dirawat urea disuplementasi dengan A. paniculata dan O. stamineus, dicampur 
dengan cecair rumen yang diambil dari dua ekor kambing penderma yang diberi makan 
rumput segar di mana ianya diperolehi daripada Unit Ruminan di Jabatan Sains Haiwan, 
Universiti Putra Malaysia. Proses fermentasi telah dijalankan selama 48 jam pada 39 oC; 
menggunakan kaedah yang diperkenalkan oleh Menke dan Steingass (1988). Kadar 
pengeluaran gas diet diukur dan produk akhir fermentasi juga dikaji. Gas kumulatif yang 
tertinggi dihasilkan oleh diet asas + 0.5% daripada A. paniculata dan 0.5% O. stamineus 
(AO) dan corak pengeluaran gas pada diet berasaskan herba didapati mempunyai trend 
yang sama. Selain itu, kadar pengeluaran gas, in-vitro penguraian bahan kering dan 
profil fermentasi rumen tidak mempunyai kesan yang ketara (P>0.05) pada penambahan 
kedua-dua herba. 

Dalam ujian perbandingan makanan, 4 kambing berfistula kacukan Boer (±25 kg berat 
badan) telah digunakan untuk menguji kesan pemakanan jerami padi yang dirawat urea 
serta disuplementasi dengan A. paniculata dan O. stamineus pada fermentasi in-vivo 
rumen dan jumlah populasi bakteria dalam rumen kambing. Kajian ini telah dijalankan 
dalam 4 tempoh (4 x 4 reka bentuk persegi Latin), di mana setiap tempoh adalah dalam 
tempoh 22 hari; 10 hari tempoh penyesuaian, 5 hari pensampelan dan 7 hari perubahan. 
Haiwan yang diberi makan sekali sehari pada 0800 (3% berat badan) dengan 60% 
merupakan jerami padi yang dirawat urea dan 40% merupakan salah satu daripada empat 
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diet berikut: diet asas + 1% A. paniculata (AP), diet asas + 1% O. stamineus (OS), AO 
dan diet asas tanpa suplementasi herba (BD). Air bersih dibekalkan secara ad libitum 
dan haiwan telah dikurung secara berasingan. Kandungan rumen telah disampel pada 0, 
2, 4, 6 dan 12 jam selepas kambing menerima makanan dan setelah itu pH telah 
direkodkan. Dalam kajian in-vivo, pH, pengeluaran ammonia, jumlah kandungan asid 
lemak teruap, bahagian asid lemak teruap yang lain seperti asetat, propionat dan butirat 
tidak berbeza secara ketara (P> 0.05) antara diet kajian. Walau bagaimanapun, 
pengeluaran valerat dan jam persampelan didapati mempunyai kesan yang ketara 
(P<0.05) pada diet kajian, di mana kadar valerat yang paling rendah diperolehi dalam 
diet AP di samping mempunyai tahap tertinggi pengeluaran pada 6 jam. 
 
Populasi mikrob yang dikaji dalam kandungan rumen diukur melalui kaedah real-time 
PCR. Pengurangan yang ketara terhadap oleh jumlah populasi protozoa, methanogens, 
F. succinogens dan R. Albus diperhatikan dalam kumpulan yang disuplemetasi dengan 
herba (P <0.05). 
 
Kesimpulannya, hasil kajian ini menunjukkan bahawa pemakanan jerami padi yang 
dirawat urea serta disuplementasi dengan A. paniculata dan O. stamineus tidak dapat 
meningkatkan ciri-ciri fermentasi rumen dan populasi mikrob yang mungkin disebabkan 
oleh kehadiran metabolite sekunder di  dalam herba di mana ia dipercayai mempunyai 
kesan yang menghalang kepada pertumbuhan mikroorganisma dalam rumen. 
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CHAPTER 1 
 
 

GENERAL INTRODUCTION 
 
 

Despite the attention that the ruminant industry has accepted from the development plans 
of Malaysia Government, it is still moving slowly compared to the poultry industry (Wan 
Zahari et al., 2013). Malaysia is currently only 28% self-sufficient (SS) in beef and lower 
than 10% in milk production. Among the related issues that limiting the ruminant 
production are the feed supply, nutrition and low productivity. The supplementation of 
additives and growth promotants besides the availability of practical and cheap feeds to 
improve the feed utilization efficiency is the current emphasis in ruminant industry 
(Thao, 2011).  
 
 
By-product of rice industry for example, the rice straw has draws attention to the fact 
that supplementation of rice straw with additives and growth promotants that offer 
certain amount of nutrients is the most practical alternative of improving the efficiency 
of rice straw utilization. South East Asia is among the countries which the rice straw is 
grown by small-scale farmers. In this area, the primary crop residue is used to feed more 
than 90% of the ruminant livestock (Devendra & Thomas, 2002; Sarnklong et al., 2010). 
However, due to low digestibility and intake associated with various nutrients contents 
of the rice straw, it fails frequently to meet the needs of the animals (Rahal et al., 1997). 
Besides, as the rice straw is poorly fermented rates of disappearance in the rumen are 
low, thus causing the feed intake to reduce (Conrad, 1966). Fadel Elseed, 2005 and 
Wanapat et al., 2009 has reported that physical and chemical treatments besides 
supplementing rice straw with feeds of high nutrient contents, the performance of the 
animal can be improved. Improvement in these animals can be observed through the 
optimization of rumen function besides the utilization of the rice straw is maximized 
thus increasing the feed intake. Chenost & Kayouli (1997) emphasized that supplying 
the rumen microorganisms with the nutritive supplements is necessary for self-
multiplication and for straw degradation of the cell walls, which leads to optimum 
conditions for good cellulolysis maintenance. Concentrates, molasses, multi-nutrient 
blocks, green leaves, crop residues and locally available by-products are the among of 
varieties of supplements that can be used (Wan Zahari et al., 2013). 
 
 
1.1 Research problem 
 
The use of herbs as supplementation is common in ruminant industry, but most of the 
research conducted were emphasized on their effects on animal performance and nutrient 
digestibility, with few papers focusing their effect on rumen fermentation characteristics. 
Currently, interests in natural antioxidant and antibiotics such as herbal plants have 
increased dramatically since they were considered to be safer than synthetic antibiotics. 
Thus, this study was conducted to study the effect of herbs supplementation on rumen 
fermentation characteristics and bacterial population of goats fed urea-treated rice straw. 
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1.2 Justification  
 
The effects of herbs on rumen microbial population are not well understood. 
Furthermore, the mechanisms of how these herbs function as a growth promoter are not 
known. In the past antibiotics were commonly used as a growth enhancer, but this has 
been banned worldwide due to risk to human health. Other additives such as probiotics, 
prebiotics and herbs are still being investigated. In animals, some studies have shown 
that both of A. paniculata and O. stamineus improved growth performance on chicken 
and goat meat quality through their antioxidant properties. Therefore, the present study 
was conducted to study the effect of herbs supplementation on rumen fermentation 
characteristics and microbial population in goats fed urea treated rice straw. 
 
 
1.3 Research hypothesis 
 
Supplementation of A. paniculata and O. stamineus in urea-treated rice straw diet fed to 
goats are expected to enhance the level of microbes in rumen, hence will improve the 
performance of goats. 
 
 
1.4 Objectives of study 
 
The general objective of this study is to determine the effect of A. paniculata, O. 
stamineus and their combination on rumen characteristics, digestibility of nutrients and 
microbial population in goats fed with urea treated straw. 
 
 
The specific objectives of the study include: 
 

1. To investigate the effect urea-treated rice straw based diets supplemented with 
A. paniculata and O. stamineus on rumen in-vitro fermentation profiles and 
digestibility in goats. 

2. To determine the effect of A. paniculata and O. stamineus supplementation on 
in-vivo rumen fermentation parameters in the rumen goats fed with urea-treated 
rice straw. 

3. To determine the rumen microbial population in response to A. paniculata and 
O. stamineus supplementation using quantitative real-time PCR analysis in the 
rumen of goats. 
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