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ABSTRACT 

 

 

Feed is one of major factor that plays important role in the animal production cost. Basic 

nutrition itself contributes in main expenses. There are various studies that have been 

done in order to reduce the feed cost by improving the nutritive value in the feedstuffs. 

In tropical countries, the abundance of tropical fruit peel is seen as an opportunity to 

explore new utilization of these waste products. Since most of tropical fruits are not 

seasonal, it becomes one of the advantages to run this study. There are four types of fruit 

peels chosen to be used in this study. Banana peels, pineapple peels, papaya peels and 

mangosteen peels are collected in the area near the UPM area. A study on nutritive value 

of banana peels, pineapple peels, papaya peels and mangosteen peels was conducted via 

in vitro rumen fermentation. Proximate analysis was also done to analyze the nutrient 

content in the samples. The general objective of this research was to determine the 

response of the rumen environment with different tropical fruits peel in cattle via in vitro 

rumen fermentation analyses. Diet 1 is banana peels sample, diet 2 is pineapple peels 

sample, and diet 3 is papaya peels sample while diet 4 is mangosteen peels sample. All 

these samples had 3 replicates. All these samples were added to basis diet as 

supplement. The basis diet consists of rice straw and concentrate. All the results were 

compared to the control diet’s result. After 24 hours period of in vitro rumen 

fermentation, the gas production of all samples are not significant (P<0.05) to the 

control’s results. There are differences in cumulative gas production data, but there were 

no significant differences according to statistical analysis. After gas production 

vii 



© C
OPYRIG

HT U
PM

 

 

1 

 

procedure, rumen fluid residues of samples were tested for pH reading. The pH readings 

of rumen fluid from all fruit peels supplement diets after in vitro procedure were also not 

significant (P<0.05) when compared to pH value of rumen fluid for control’s diet. The 

rumen fluid residues after the gas production procedure were collected for volatile fatty 

acid (VFA) analysis. The acetate, butyrate and propionate acid results were not affected 

(P<0.05) when added with the fruit peels supplement diets when compared to control’s 

result. Even though gas production, final rumen fluid’s pH reading and VFAs production 

are not significant when compared to control diet, but ammonia production results of 

pineapple peels supplement diet and papaya peels supplement diet are significantly 

decreasing (P<0.05) when compared to control diet. But the ammonia gas production 

was not affected (P<0.05) when banana peels supplement diet and mangosteen peels 

supplement diet are used. For recommendation, further studies are needed in order to 

utilize this fruit waste. In future, some modification may be needed in this case for 

further study. For example, another type of fruit peels can be used. The percentage of 

fruit peels used can also be varied. Last but not least, the fruit peels used can be 

modified or treated. Thus, fruit peels can be used as a supplemental diet in ruminant as it 

has not significantly changes most at the crucial fermentation profiles.   
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ABSTRAK 

 

 

Makanan adalah satu faktor utama yang memainkan peranan penting dalam kos produksi 

haiwan ternakan. Pemakanan asas sahaja telah menyumbang kepada perbelanjaan yang 

besar dalam produksi. Terdapat pelbagai kajian yang telah dilakukan bagi 

mengurangkan kos makanan dengan memperbaiki nilai nutrisi di dalam makanan 

haiwan. Di negara-negara tropikal, jumlah kulit buah-buahan tropikal yang banyak 

dilihat sebagai satu peluang untuk meneroka penggunaan produk buangan ini. 

Memandangkan kebanyakan buah-buahan tropikal adalah tidak bermusim, ia menjadi 

satu kelebihan dalam kajian ini. Terdapat empat jenis kulit buah-buahan yang telah 

dipilih di dalam kajian ini. Kulit pisang, kulit nenas, kulit betik dan kulit manggis 

dikumpul melalu kedai di sekitar kawasan UPM. Kajian nutrisi ke atas kulit pisang, kulit 

nenas, kulit betik dan kulit manggis dijalankan melalui pencernaan rumen ‘in vitro’. Diet 

1 ialah sampel kulit pisang, diet 2 ialah sampel kulit nenas, diet 3 ialah sampel kulit 

betik dan diet 4 ialah sampel kulit manggis. Setiap sampel kulit buah ini mempunyai 3 

replika . Semua sampel kulit buah ini dicampurkan dengan diet asas sebagai makanan 

tambahan. Diet asas terdiri daripada jerami padi dan konsentrat. Semua keputusan 

sampel dibandingkan dengan keputusan diet asas. Selepas 24 jam masa percernaan 

rumen secara ‘in vitro’, penghasilan gas oleh semua sampel adalah tidak memberi 

perbezaan (P<0.05) setelah dibandingkan dengan keputusan diet asas. Terdapat 

perbezaan pada penghasilan gas tapi tidak ada perbezaan menurut pada analisis statistik. 

Selepas prosedur penghasilan gas, cecair rumen setiap sampel diuji bagi mengetahui 
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bacaan pH. Ternyata bacaan pH setiap cecair rumen dari semua sampel diet kulit buah-

buahan tidak memberi perbezaan (P<0.05) jika dibandingkan dengan diet asas. Cecair 

rumen selepas prosedur penghasilan gas dikumpul bagi analisis VFA. Penghasilan 

actetate, butyrate dan propionate dari sampel diet kulit buah-buahan tidak ada perbezaan 

(P<0.05) jika dibandingkan dengan diet asas.  Walaupun penghasilan gas, bacaan akhir 

pH cecair rumen dan penghasilan VFA tidak memberi perbezaan, namun penghasilan 

gas ammonia diet kulit nenas dan diet kulit betik memberi perbezaan (P<0.05) yang 

rendah jika dibandingkan dengan diet asas. Manakala penghasilan gas ammonia oleh 

diet kulit pisang dan diet kulit manggis tidak memberi perbezaan (P<0.05) jika 

dibandingkan kepada diet asas. Sebagai cadangan, kajian harus diteruskan bagi 

memaksimakan penggunaan sisa kulit ini. Pada masa akan datang, sedikit 

pengubahsuaian boleh dilakukan. Seperti contoh, jenis kulit buah yang lain boleh 

digunakan. Peratusan kulit buah yang digunakan juga boleh dipelbagaikan. Akhir sekali, 

kulit buah yang digunakan boleh diubahsuai atau dirawat terlebih dahulu. 

Kesimpulannya, kulit buah boleh digunakan sebagai diet tambahan kerana profil 

fermentasi rumen tidak terganggu semasa proses penghadaman.  
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CHAPTER 1 

INTRODUCTION 

 

 

1.1 Introduction 

Locally available feed resources for ruminant production in the tropics are becoming 

increasingly important because of rising costs and limited supplies of conventional 

feedstuffs (Cherdthong and Wanapat, 2010). The highest expense in production cost is 

mainly from feedstuff cost that reaches more than half of the production cost. As the 

resource getting decreases, the price is getting higher. Thus, in order to reduce the cost, 

it is essential to find other alternative feed to overcome this situation. 

 

The abundance of tropical fruit peel availability is seen as an initiative to overcome the 

wastage problem and to enhance the animal feed production. Tropical and subtropical 

fruit processing have considerably higher ratios of by-products than the temperate fruits 

(Schieber et al., 2001). However, some of these tropical fruits peel contain condensed 

tannin, saponin, gossypol and other compound, which may limit their feeding quality 

and affect the ruminant digestibility and productivity (Pilajun and Wanapat, 2011). But 

on the bright side, there are few compounds in these tropical fruit peels that improve 

rumen fermentation and microbial population that could improve the feed digestion.  
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The in vitro gas production technique has been frequently used to assess initial 

biological values of feeds based on their pattern of accumulated gas when incubated 

with rumen fluid under anaerobic conditions. The technique was initially proposed by 

Menke et al., (1979) to assess digestibility and metabolized energy (ME) content of 

feeds commonly fed to ruminants. This system is still used to determine fermentation 

dynamics, microbial biomass and short chain fatty acids. 

 

Therefore, this study was aimed to determine the rumen fermentation profile and gas 

production of cattle with different tropical fruit peels, specifically banana (Musa 

sapientum) peel, pineapple (Ananas comosus) peel, papaya (Carica papaya) peel and 

mangosteen (Garcinia mangostana) peel via in vitro technique.  
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1.2.1 The general objective: 

 To study the effect of rumen fermentation profile with different tropical 

fruit peels in cattle via in vitro rumen digestion 

 

1.2.2 The specific objectives of the study are: 

 To the evaluate digestibility potentials of banana peels, pineapple peels, 

papaya peels and mangosteen peels as supplements in basal diet via in 

vitro digestion 

 To determine the volatile fatty acid (VFA) production after in vitro 

digestion 

 To determine the ammonia production after in vitro digestion 

 

1.3 Research Hypothesis 

Different types of tropical fruits peel have different effects on rumen fermentation 

profile, digestion kinetics and microbial population in cattle depending on the compound 

contains in the fruit peels.  
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