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Many herbal plants are known to contain one or more chemical compounds that
can influence milk production and quality in dairy animals. A study was conducted
to examine the potential use of local herbal plant as a natural feed supplement that
able to improve digestibility, increase milk production and subsequently
improve profitability of dairy farm. The general objectives of this study was to
evaluate four local herbal plants based on nutrient composition, antioxidant content,
fatty acids profile and in vitro digestibility and to evaluate the effects of selected
herbal plants on nutrient digestibility, milk yield and composition of Saanen and
Jamnapari goats.

Two experiments were conducted in this study. In the first experiment, the nutritive
values of Andrographis paniculata, Orthosiphon stamineus, Boreria latifolia and
Euphorbia hirta were evaluated. Andrographis paniculata has high value of dry
matter (34.56%), ash (14.93%), crude protein (18.13%), gross energy (16.68%),
calcium (11.92 mg/L) and low content of ADF (18.80%), and ADL (7.17%). This
plant also has high alkaloid (8.50%), saponin (18.73%), and flavonoid (1.25%).
Andrographis paniculata has high in vitro DMD and contribute the highest USFA
(73.47 ¢/100g FAME). In addition, the content of linolenic acid (n-3 FA;
36.899/100g FAME) of Andrographis paniculata was higher than linoleic acid
(n-6 FA; 28.93 g/100g FAME).

In a subsequent experiment, a feeding trial was conducted using 2 x 2 factorial
designs to determine the effect of selected herbal plant (Andrographis paniculata)
supplementation on milk yield and its composition in different breed of lactating
goats. Thirty-two lactating dairy goats in 4th month of lactation (16 Jamnapari and



16 Saanen) were used. Each breed was randomly allotted into two groups of eight
which were control group (unsupplemented) and supplemented group.

The diets were formulated in accordance with dairy goat requirements NRC 1981.
Feed intake and faecal output and milk yield were recorded and analysed.There was
no interaction between dietary treatment group and breed on weight gain, feed
intake, nutrient digestibility and milk production (FCM 3.5%). However, there was a
significant effect (p<0.05) within dietary treatment group factor and breed factor of
parameters measured.

Milk production (FCM 3.5%) and milk efficiency of the supplemented group was
higher than the control group in both breeds. Goats of Saanen breed had higher milk
production and milk efficiency compared to Jamnapari breed. For milk composition,
there was interaction between dietary treatment and breed for all milk components
except for lactose, phosphorus and calcium contents. Jamnapari goats in the control
group had the higher percentage of fat, protein, solid, solid non-fat and total solid
than the other groups. Milk from supplemented group in both breed were higher in
antioxidant content and low saturated fatty acid compared to the control group. It
was concluded that the supplementation of Andrographis paniculata at 1.5% DM
intake was able to increase milk production (FCM 3.5%), milk antioxidant content
and decrease saturated fatty acid in milk of both Jamnapari and Saanen goat.
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Tumbuhan herba adalah diketahui mengandungi satu atau banyak molekul kimia
yang dapat mempengaruhi pengeluaran dan kualiti susu dalam ternakan tenusu. Satu
kajian telah dijalankan untuk mengkaji potensi kegunaan tumbuhan herba tempatan
ini sebagai penambah makanan semulajadi yang mampu meningkatkan pencernaan,
dan kecekapan pengeluaran susu dan seterusnya membawa kepada keuntungan
kepada industri ternakan. Objektif umum kajian ini adalah untuk menilai empat
tumbuhan herba berdasarkan komposisi nutrient, kandungan antioksida, profile asid
lemak dan pencernaan tumbuhan ini secara ‘in vitro’ dan seterusnya mengkaji kesan
penambahan tumbuhan herba terpilih keatas pencernaan, produksi dan komposisi
susu kambing Saanen dan Jamnapari.

Dua ujikaji telah dijalankan didalam kajian ini. Ujikaji pertama adalah penilaian
nutrisi terhadap empat tumbuhan tempatan seperti Andrographis paniculata,
Orthosiphon stamineus, Boreria latifolia, dan Euphorbia hirta. Andrographis
paniculata mempunyai peratusan jisim kering (34.56%), peratusan abu (14.93%),
protin kasar (18.13%), tenaga kasar (16.68%) dan kalsium (11.92 mg/L) yang tinggi
selain mempunyai kandungan ADF (18.80%), dan ADL (7.17%) yang rendah.
Tumbuhan herba ini juga mempunyai kandungan alkaloid (8.50%), saponin
(18.73%), dan flavonoid (1.25%) yang tinggi. Andrographis paniculata mempunyai
nilai percernaan secara in vitro dan profil asid lemak tidak tepu yang tinggi (73.47
g9/100g FAME). Tambahan lagi, kandungan asid Linolenic-nya (n-3 FA; 36.89g/100g
FAME) lebih tinggi daripada kandungan asid Linoleic (n-6 FA; 28.93 g¢/100g
FAME).



Di dalam ujikaji yang berikutnya, satu kajian makanan telah dijalankan dengan
mengunakan reka bentuk faktoran 2 x 2 untuk menentukan kesan tambahan
tumbuhan herba terpilih (Andrographis paniculata) terhadap hasil pengeluaran susu
dan komposisinya di dalam baka kambing yang berbeza. Sebanyak tiga puluh dua
ekor kambing tenusu didalam laktasi bulan ke-4 (16 ekor kambing Jamnapari dan
Saanen) telah dipilih. Setiap baka dibahagikan secara rawak di dalam dua kumpulan
yang mempunyai lapan individu iaitu kumpulan kawalan (tanpa penambahan
Andrographis paniculata) dan kumpulan penambah. Pengambilan makanan,
pengeluaran tinja dan penghasilkan susu direkodkan dan dianalisa.

Tiada interaksi direkodkan diantara faktor kumpulan penambah dan faktor baka
terhadap berat, pengambilan makanan, pencernaan nutrient dan penghasilan susu
(FCM 3.5%) bagi kambing yang diuji. Walaubagaimanapun, terdapat kesan yang
ketara (p<0.05) didalam faktor kumpulan penambah dan faktor baka bagi parameter
yang diukur.

Hasil pengeluaran susu pada kadar lemak 3.5% dan kecekapan pengeluaran susu
kumpulan penambah adalah lebih tinggi daripada kumpulan kawalan didalam kedua-
dua baka kambing. Kambing Saanen mempunyai jumlah pengeluaran susu dan
kecekapan pengeluaran susu yang lebih tinggi berbanding kambing Jamnapari.
Selain itu, kesan interaksi diantara kumpulan rawatan dan baka dapat dilihat didalam
semua komposisi susu kecuali pada kandungan laktosa, fosforus dan kalsium.
Kumpulan kawalan baka Jamnapari juga mempunyai peratusan lemak, protein,
pepejal, pepejal bukan lemak dan jumlah pepejal yang paling tinggi berbanding
kumpuln-kumpulan lain. Kajian semasa juga menunjukkan susu daripada kumpulan
penambah, baka Jamnapari mempunyai kandungan antioksidan yang lebih tinggi dan
lemak tepu yang rendah berbanding kumpulan kawalan daripada baka yang sama.
Kesimpulannya, pengunaannya herba Andrographis paniculata pada 1.5% didalam
catuan makanan mampu meningkatkan pengeluaran susu, kandungan antioksida dan
mengurangkan kandungan asid lemak tepu didalam susu kedua-dua baka iaitu
Jamnapari dan Saanen.
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CHAPTER 1

INTRODUCTION

Almost over five millennia, natural products such as herbal plants have been used
therapeutically in humans to provide proactive support to various physiological
systems and to cure various diseases (Greathead, 2003; Embuscado, 2015; Darwish
et al., 2016). Although there were reports of herbal plants being used to treat diseases
in domestic animals hundreds of years ago, the potential use of herbal plant in dairy
animal is still limited. The uses of herbal plants are not limited as alternative
treatment in animals, but also to improve the quality of animal products such as eggs,
meat and milk. Nowadays, consumers are aware of the benefits of drinking goat’s
milk and it increases the demand for goat’s milk worldwide. Currently, the interests
in natural antioxidant have increased. Herbal plants are known as sources of natural
antioxidants have a greater application potential for consumers safety, acceptability,
stability and palatability (Embuscado, 2015).

Preliminary and in vitro studies of the chemical composition of herbal plants such as
crude protein (CP), ether extract, neutral detergent fiber (NDF), acid detergent fiber
(ADF) and phytochemical substances will be able to contribute information before
being applied in vivo for cost and time saving. This preliminary studies also one of
practical techniques. These parameter including information about antioxidant prop-
erties, rumen fermentation (in vitro technique) and digestibility can be used as
intermediary for nutritive value of herbal plant.

Generally, medicinal properties of the herbal plants were depending on the secondary
metabolites that present in those herbs. Thus, it is necessary to determine that
parameter of each herbal plant.

Herbal plants such as Andrographis paniculata (Hempedu bumi), Orthosiphon
stamineus (Misai Kucing), Euphorbia hirta (Ara Tanah) and Boreria latifolia
(Boreria) are examples of herbal plants that are widely available in Malaysia. These
herbal plants have been utilized as traditional medicine and also as dietary
supplementation. Generally, the antimicrobial and antioxidant characteristics of these
herbal plants are due to the presence of various phytochemical such as the flavonoid,
phenol, tannins and tocopherols (Jaganath and Crozier, 2010; Edziri et al., 2011 and
Embuscado, 2015). Apart from that, feed additives derived from the herbal plant are
also able to improve the productivity of animal through improving the feed
characteristics and add the value of food that was obtained from those animals
besides enhancing general health of an animal (Edziri et al., 2011; Tekippe et al.,
2011 and Paraskevakis, 2015).



Introducing herbal plants as supplements in a diet also may increase the effectiveness
of digestion and metabolism of nutrients besides being able to improve the quantity
and quality of production of milk in dairy animals (Berhane and Eik, 2006; Mesquita
et al., 2008; Hutton et al., 2011; Chiofalo et al., 2012; Boutoial et al., 2013; Bonanno
et al., 2013; Di Trana et al., 2015 and Embuscado, 2015).

On the other hand, as far as milk quality and composition are concerned, antioxidants
can act as efficient tool for reducing deterioration of goat milk’s quality. Synthetic
antioxidant is lack in natural responses. Hence some studies have been conducted
using natural antioxidants as an alternative to synthetic antioxidants (Heidarian Miri
et al. 2013; Akbarian et al., 2014; Garcia et al., 2014; Paraskevakis, 2015). It was
believe that natural antioxidant is safer and more acceptable when involve animal
and human consumption.

Hence, the aim of this study is to determine the chemical composition, in vitro
parameter studies and antioxidant content of four local herbal plants (Andrographis
paniculata, Orthosiphon stamineus, Euphorbia hirta and Boreria latifolia) and to
evaluate the effect of selected herbal plant supplementation (in vivo feeding trial) on
nutrient digestibility, milk yield, milk composition and antioxidant content of milk in
Jamnapari and Saanen goat.
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