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CHAPTER II 

LITERATURE REVIEW 

2.1 Mojosari Ducks 

Mojosari duck is commonly for egg production. 

However, male duck can be used as meat production. 

Mojosari duck is one family as Indian runner with have 

variations on the feathers. In domestication process and 

differences in natural selection then formed a local duck 

furrow on that area (Mojosari, East Java). Mojosari duck 

has feathers with smooth brown to brown color, either 

have spots of smooth or old brown color. Mojosari ducks 

also have neck and leg longer than others local duck. 

Mojosari duck has many advantages such as easy to adapt 

to the environment, has a high resistance to disease and 

has a great diversity Mojosari duck taxonomy can be 

classified belongs to (Scanes, Brant, and Ensminger, 

2004): 

Phylum  : Chordata 

Sub-Phylum : Vertebrata 

Class  : Aves 

Super-Order : Carinatae 

Order  : Anseriformes 

Family  : Anatidae 

Genus  : Anas 

Species  : Anas platyrhynchos (mallard and 

domestic) 
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Nutrient requirement of Mojosari ducks during 

starter period 17-20% of protein content and 

metabolizable energy (ME) around 3100 kcal/kg. 

Moreover, during grower period protein requirement is 

reduced to 15-18% and metabolizable energy is around 

2700 kcal/kg. (Sinurat, 2000).  

Table 1. Nutrient requirement of local duck on 

various age 

Nutrient Starter 

(0-8 weeks) 

Grower 

(9-20 weeks) 

Layer 

(>20 weeks) 

Crude protein (%) 17-20 15-18 17-19 

Energy (kcal/kg) 3100 2700 2700 

Lysin (%) 1.05 0.74 1.05 

Ca (%) 0.6-1.0 0.6-1.0 2.9-3.25 

P available (%) 0.6 0.6 0.6 

Source: Sinurat (2000) 

 

2.2 Feed Additive 

Feed additives are nutritive or non-nutritive 

materials that are used to enhance the effectiveness of 

nutrients and improve metabolism, which is single or 

combination that consumed insufficient quantities (Pervez 

and Sajid, 2011). It can be classified into the synthetic and 

natural compound. Feed additive could be classified into 

several groups: sensory, technological, zootechnical and 

nutritional additives (Manafi, Hedayati and Khalaji, 

2015). 

Dietary feed additive has been used as an effective 

means to improve growth performance in increasing feed 

quality and treat bacterial disease ((Baurhoo, Ferket, and 
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Zhao, 2009). However, the cause of antibiotic residues in 

animal products, which can be harmful to consumers, and 

the development of drug-resistant bacteria, attributed to 

continuous feeding of antibiotics at sub-therapeutic levels, 

which led to the investigation of antibiotic growth 

promoter alternatives in the animal industry. An 

alternative approach to sub-therapeutic antibiotics in 

livestock is the use of contra-biotics including probiotic 

microorganisms, prebiotic substrates that enrich certain 

bacterial populations, or synbiotic combinations of 

prebiotics and probiotics (Hooge, Ishimaru, and Sims, 

2004; Simon, Vahjen, and Scharek 2003). Their proposed 

non-residual and non-resistant properties (Hertrampf, 

2001). 

 

2.3 Probiotic 

Probiotics or called direct fed microbial (DFM) are 

microorganisms that have a positive impact on the 

physiological status of the host. This is often accomplished 

by their ability to alter the intestinal microbial balance, 

improve the health of animals, birds or human beings 

(Fuller, 2004). Probiotics can be a single or mixed culture 

of microorganisms that improve the gut microbial 

environment by displacing pathogenic bacteria. Probiotics 

may also include fungi and yeast, besides bacteria. 

Generally, probiotic strains belonging to genus 

Lactobacillus, Streptococcus or Enterococcus, are used in 

livestock and poultry.  
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Several characteristics to select for potential 

probiotics are; non-pathogenic, non-toxic, symbiont. One 

of the basic requirements are the ability to survive acid and 

bile conditions in the gastrointestinal tract, and adhesion 

potential to the intestinal epithelium and the ability to 

colonize to epithelial cells and mucosal surfaces (Dunnet, 

O'Mahony, Murphy, Thornton, Morrissey, O'Halloran, 

Feeney, Flynn, Fitzgerald, Daly, Kiely, O’Sullivan, 

Shanahan and Collins, 2001). However, survival of 

probiotics was suppressed from the environmental stress, 

such as oxygen, acid, and environment of digestive system 

(Krasaekoopt, Bhandari, and Deeth, 2003), which 

depending on several factors included strain used, 

interaction between species present, culture conditions, 

production of H2O2 (hydrogen peroxide) due to bacterial 

metabolism, final acidity of the product, concentration of 

lactic and acetic acids, availability of nutrients, growth 

promoters and inhibitors, concentration of sugar (an 

osmotic pressure effect), dissolved oxygen and oxygen 

permeation through the package (especially for 

Bifidobacterium sp.), inoculation level, incubation 

temperature, fermentation time and storage temperature 

(Reid, Jass, Sebulsky, and Cormick, 2003). 

As growth promoters, probiotics have been found 

to increase feed efficiency, improve growth performance, 

and improve immune responses in livestock and poultry 

(Balevi, Ucan, Coskun, Kutoglu and Cetingul, 2001; 

Brashears, Jaroni, and Trimble, 2003). Probiotics could 
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maintain the balance of microbes in the digestive tract 

through a competitive exclusion mechanism that is the 

competition between pathogenic bacteria and probiotic 

microorganisms so that pathogenic bacteria could not live 

in the digestive tract and will come out with excreta 

(Murwani, 2008). The balance of microbes in the 

gastrointestinal tract occurs when the composition consists 

of 85% of beneficial microbes and 15% of pathogenic 

microbes (Sjofjan, 2003). 

Addition of probiotics into the rations, will 

increase absorption of nutrient, improve the digestion and 

decrease the pathogenic bacteria population in the small 

intestine (Diaz 2008). Moreover, dietary probiotics in 

broiler rations increasing B-glucanase enzyme production 

in all segments digestion, decreasing digesta viscosity and 

improve weight gain body (Yu, Liu, Hsiao and Chiao, 

2008), also decrease the feed conversion ratio (Mangisah, 

Suthama, and Wahyuni, 2009).  

 

2.4 Encapsulation 

Encapsulation is a coating technique of a material 

so that the coated material can be protected from 

environmental influences. Applying a shell within an 

encapsulating matrix to protect the cells from heat 

treatment in food processing, thus potentially reducing cell 

injury and death. Encapsulation also provides probiotics 

with a physical barrier against deserving environmental 

condition and intestinal tract (Anal and Singh, 2007; 
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Kailasapathy, 2002). Although the encapsulated probiotics 

have shown their survival, there are a lot of factors such as 

complexity of the physiological digestive system and the 

stress of storage environment that may reduce the number 

of these probiotics in the product and those reaching the 

large intestine where these bacteria can colonize 

(Krasaekoopt and Watcharapoka, 2014). Moreover, 

encapsulation proposed ease of use and storage. The 

encapsulation can be done by using a modified 

microwave-oven at 50-60oC for 15 minutes (Natsir, 

Hartutik, Sjofjan and Widodo, 2013). The common 

materials used as capsule are alginate or chitosan, gellan 

and Arabic gum, gelatin and whey proteins (Huiyi, 

Weiting, Meng, Xiudong, and Xiaojun, 2013) 

Whey proteins are a mixture of globular protein 

isolated from whey and is a 14-24% composite of total 

protein in skimmed milk. Whey proteins have been widely 

used as encapsulant matrix because of their high 

nutritional value and excellent functional properties 

(Gunasekaran, Ko, and Xiao, 2007). These proteins have 

the ability to interact with a wide range of active 

molecules, which offer for protection and reverse binding 

of active molecules prior to their targeted release in the 

host and involves hydrolysis of feed proteins by digestive 

enzymes (Doherty, Gee, Ross, Stanton, Fitzgerals and 

Brodkorb, 2011). 

Arabic gum is used as encapsulant matrix and 

binding agent for food and medicine. Moreover, Arabic 
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gum can be used as an emulsifier which dissolved in water 

or oil (Natsir et al., 2015).  

 

2.5 Carcass 

Carcass defined as the dead body of an animal that 

has been slaughtered, cleaned of feathers issued offal, 

head separated by the neck to the limit of the foot. The 

carcass is the main result expected in the livestock 

breeding business, the higher percentage of the carcass 

will be higher the meat produced. The carcass weight is 

affected by the body weight, increasing body will be 

higher the carcass weight. Carcass weight obtained by 

eliminating non-carcass such as head, leg, feather, blood, 

abdominal cavity and chest cavity (Nurhayati, 2008). 

Carcass percentage affected by feed quality or 

nutrients content of feed (Jaelani, Aam, and Syahid, 2014). 

Moreover, environmental temperature also affected by the 

weight of carcasses, livestock raised at high temperatures 

can increase body fat content so as to reduce the weight of 

carcass. livestock kept at moderate temperatures had a 

greater weight than at high temperatures (Smith, 1993). 

Cutting age affects cut weight and carcass weight, the ratio 

of carcass weight to weight of life is often used as a 

measure of production. According to (Lingga, Sulasmi, 

Armansyah, Aisyah, Ismail, Budianto, and Razali, 2016) 

factors affecting carcass weight are age, sex, weight, 

weight, and body conformation, fatty, and quality and 

quantity of rations given. 



18 
 

The percentage of the carcass is a comparison 

between carcass weight and weight of life, it is known that 

weight increases along with the growth that is influenced 

by genetic and environmental factors. Normal carcass 

weight is 60-75% of the body, while the percentage of the 

carcass is a comparison between carcass weight and 100% 

multiplied live weight (Soeparno, 2005). 

 

2.6 Giblets 

Based on United States Department of Agriculture 

(2008) giblets are defined as the heart, liver, and gizzard 

of a poultry carcass. Generally, factors that affect the 

giblets weight are the strain, body weight, sex, and age 

(McLelland, 1990).  

 

2.6.1 Gizzard 

Gizzard is the mechanical “stomach” of a bird for 

mixing and grinding the feed. Gizzard has powerful 

muscles that constantly digested feed, a mucosa and 

strong. Gizzards usually contain materials such as grit 

(Tillman, Hartadi, Reksohadiprodjo, Prawirokusum, and 

Lebdosoekojo, 1998). The size of gizzard influenced by 

the content of several factors such as the form of feed, 

crude fiber in feed, age, and body weight. The percentage 

of gizzard will decrease with increasing weight of life. 

Moreover, the high content of crude fiber in the ration 

increases the gizzard activity which increases the weight 

of gizzard. However, age and body weight have the 
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positive correlation with gizzard weight, as increasing age 

of poultry, it will greater gizzard weight obtained. Feeding 

poultry more than the requirement cause extra-digestion 

and it will affect the size of gizzard due to the thickening 

of the gizzard tendons (Suparyanto, 2006). 

 

2.6.2 Heart 

Heart is the muscular organ that pumps blood 

through the body of the bird. The heart serves as a blood 

pumping device throughout the body and helps the lungs 

in the exchange of oxygen and carbon dioxide to make the 

body's metabolism work well. It is very susceptible to 

toxins and anti-nutrition, so the accumulation of toxins or 

antinutritional will change the heart size. Heart rate is 

influenced by factors such as body size, age, and 

temperature. McLelland (1990) explained that changing 

the size of the heart is caused by the addition of heart 

muscle tissue, the heart wall thickening while the 

ventricular volume is relatively closed when the muscles 

have the excessive contraction. Intensive rearing will 

reduce the risk of heart-swelling led to minimizing the 

activity of ducks (Kurniawa, Mufti, and Sulistyawan, 

2014).  

 

2.6.3 Liver  

Liver is important organs in the body which have a 

vital role in detoxification. It is located between the 

duodenum and gizzard and produces serum protein and 
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bile (Junqueira and Carneiro, 2003). The liver is a large 

gland in the digestive system for storing nutrient material 

to absorb from small intestine as glycogen. It is very 

susceptible to toxins and anti-nutrition, so the 

accumulation of toxins or antinutritional will change the 

liver size. The liver not only plays an important part in 

nutrient metabolism and storage but also forms bile, a fluid 

essential for lipid absorption in the small intestine (Scanes 

et al., 2004). Normal poultry liver range in color from tan 

or yellow to deep mahogany red. A yellow liver indicates 

a fattier liver, the fat content of the ration affects the liver 

weight because fat metabolism is stored in the liver quite 

a lot. The color variation depends on what the bird ate last 

and has nothing to do with the age or health of the bird 

(USDA, 2008). 

Heart rate is affected by factors such as body size, 

age, and temperature. Heart size varies depends on the size 

of the body weight. Poultry that has a smaller body size 

has a higher rate compared to birds that have large body 

size. Generally, the weight of the liver will be affected by 

body size and strain. Moreover, it is affected by 

pathogenic bacteria that can lead to swelling of the liver 

(Sturkie, 2000). 

 


