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ABSTRACT 

 

The purpose of this research was determined the 

influence of increased encapsulated synbiotic with different 

level to the physical quality of broiler meat. One hundred 1-day 

old chicks were subjected to 4 different dietary groups, namely 

4 levels (0, 0.2, 0.4 , 0.6 %) encapsulated symbiotic each level 

repeated 5 times. The research was designed by Completely 

Randomized Design (CRD). Variables were researched include 

texture, color, cooking loss, pH, and Aw,. Data were analyzed 

by Analysis of Variance (ANOVA) and if there was significant 

effect continued by Duncan Multiple Range Test. The results of 

this research showed there was no significant effect (P>0.05) on 

texture test, color, pH, Aw while there was highly significant  (P 

<0.01) on cooking loss test. It could be concluded that the 

addition of encapsulated synbiotic decreased a cooking loss, 

decreased  pH, increased activity water, the texture gave the best 

result in used 0,2% level of encapsulated  synbiotic,  lightness 

and yellowness gave the best result in used 0,4% synbiotics, and 
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redness gave the best result in no addition synbiotic. It can be 

suggested for further research to investigate the influence of 

addition encapsulated symbiotic about chemical quality of 

broiler meat. 

Keywords: synbiotic, feed additive, encapsulated, 

physical quality, broiler 
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ABSTRAK 

 

Penelitian ini bertujuan untuk mengetahui pengaruh 

penambahan sinbiotik sebagai feed additive dalam beberapa 

presentase terhadap kualitas fisik daging ayam pedaging. 

Materi yang digunakan dalam penelitian ini adalah 100 ekor 

DOC yang dibedakan menjadi 4 pakan perlakuan dengan 

penambahan (0, 02, 0.4, 0.6 %) sinbiotik terenkapsulasi setiap 

5 ulangan. Variabel yang diamati yaitu nilai tekstur, 

warna,cooking loss, pH dan Aw. Data yang diperoleh selama 

penelitian dianalisis menggunakan analisis ragam (ANOVA) 

dengan metode Rancangan Acak Lengkap, apabila terdapat 

hasil yang berbeda maka dilanjutkan uji jarak berganda 

Duncan’s. Hasil penelitian menunjukkan bahwa perlakuan 

penambahan sinbiotik terenkapsulasi memberikan pengaruh 

yang tidak nyata (P> 0,05%) terhadap nilai tekstur, warna, pH, 

mailto:izzaandini@gmail.com
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Aw dan memberikan pengaruh yang sangat nyata (P<0,01%) 

pada uji cooking loss.  Dapat disimpulkan bahwa pengaruh 

penambahan sinbiotik terenkapsulasi menurunkan nilai cooking 

loss, pH, menaikkan nilai Aw, nilai terbaik tekstur pada 

penambahan 0,2 % sinbiotik terenkapsulasi, nilai terbaik warna 

kecerahan dan kekuningan pada penambahan 0,4 % sinbiotik 

terenkapsulasi, nilai terbaik warna kemerahan pada pakan tanpa 

penambahan. Disarankan pada penelitian selanjutnya untuk 

mengetahui adanya pengaruh penambahan sinbiotik 

terenkapsulasi terhadap kualitas kimia daging ayam pedaging. 

 

Kata kunci: sinbiotik, feed additive, enkapsulasi,  

kualitas fisik, broiler 
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SUMMARY 

Increasing demand of broiler meat encourage the 

development of broiler. In the farming, to improve broiler 

performance needed feed additive to improve the health status, 

fertility, livestock performance, improve feed conversion ratio 

by regulating feed intake, improving digestion of nutrients and 

energy. Synbiotic is one of a feed additive comprising bioactive 

components of probiotics and prebiotics, as a growth promotor 

and improved feed efficiency.  

The purpose of this study was to investigate the effect 

of synbiotic as a feed additive to the physical quality of broiler 

meat and the level of the best addition to the physical quality of 

the meat broiler. The results of this study were expected to be 

material information, scientific studies can be useful for 

researchers to develop the science of food technology based 

encapsulated synbiotic and makes that information for farmers 

and the people with regard to the effect of the synbiotic 

collaboration between potato powder, Lactobacillus sp, 

Saccharomyces cerevisiae in broiler feed. 
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This research was conducted at the Field Laboratory of 

Sumber Sekar, Animal Nutrition and Feedstuff Laboratory,  

Livestock Product Technology Laboratory, Agricultural 

Technology Laboratory. The materials used in this research was 

feed, sweet potato powder, and Lactobacillus 

sp,Saccharomyces cerevisiae, Day Old Chicks, and housing of 

research. Methode of this research was Completely 

Randomized Design (CRD) 4 treatments and 5 replication with 

each replication use 5 head of broilers. The treatments in this 

study was T0, T1, T2, T3 with addition (0, 0.2%,0.4% , 0.6%) 

encapsulated synbiotic. Variable were observed texture, color 

L, a *, b *, cooking loss, pH, Aw. Data were analyzed using 

Analysis of Variance (ANOVA), if there was significant effect 

it will continued by Duncan's Multiple Range Test.  

The results of analysis of variance showed that the 

addition of the encapsulated synbiotic was no significant effect 

(P> 0.05) to the texture, color brightness (L*), redness (a*), 

yellowness (b*), pH, Aw,while highly significant effect on 

cooking loss test (P <0.01) by decreasing the value of cooking 

loss be 27.18 ± 1.02.  

It could be concluded that the addition of encapsulated 

synbiotic decreased a cooking loss, decreased  pH, increased 

activity water, the texture gave the best result in used 0,2% level 

of encapsulated  synbiotic,  lightness and yellowness gave the 

best result in used 0,4% synbiotics, and redness gave the best 

result in no addition synbioticIt can be suggested to given for 

further research to investigate the influence of addition 

encapsulated symbiotic about chemical quality of broiler meat 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Increasing demand of broiler meat encourage the 

development of broiler. Broiler farming have develop and 

increased demand of meat every year, according to Muliany 

(2015) in the year 2016-2019, the projected demand for broiler 

meat consumption increase an average of 1.56% per year or a 

total of 4.69 kg /capita /year, and the total chicken consumption 

in 2017 amount 1.24 million tons, in 2018 amount 1.27 million 

tons and in 2019 reached 1.30 million tons. The increase of 

demand because broiler meat flavor could be accepted by many 

people, a high nutritional value, and low price compared to the 

other meat products such as beef, lamb, and pork. People 

proposes a good quality of chicken meat, with good quality 

meat obtained from the good performance of chicken. 

Improvement of performance of broilers can be performed by a 

feed additive.  

Feed additive has the goal to improve the health status, 

fertility and livestock performance, improve feed conversion 

ratio by regulating feed intake and improve the digestion of 

nutrients and energy. Feed additive was expected to improve the 

physical quality of the carcass. According to Wenk (2000) Feed 

additives is the promoter of performance have examples such as 

antibiotics, substances with antioxidant effects, flavorings, 

substances that can affect feed intake, coccidiostats, 

emulsifiers, stabilizers, substances dyes, vitamins, pro vitamin, 

trace elements, binding agents, probiotic and enzyme mixture.  

Antibiotic Growth Promotor has a function as animal 

growth promoters, reducing harmful microorganisms in the 
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chicken digestion systems and improved the physical quality of 

chicken carcasses. Noor and Poeloengan (2005) explained that 

the addition of antibiotics to prevent and treat disease 

colibacillosis and staphylococcosis. Used of antibiotics may 

increase prevalency resistant to bacteria and residues in 

products from animals, which also resulted in resistance in 

humans Food-borne such as Salmonella and Escherichia coli 

can contaminate the carcass caused infection in humans who 

consume it, and cause serious illness as a result of failure of 

treatment with antibiotics if the bacteria are resistant to 

antibiotics. Indonesian government also prohibit the use of 

antibiotics by issuing Government Regulation number 41 of 

2014, line 22 verse 4c that every person prohibited using feed 

mixed with certain hormones or antibiotics as feed additives.   

Natural feed additives are safer than the use of 

antibiotics is probiotics, prebiotics, organic acids, vitamins, 

minerals, antimicrobial peptide, herbs (phytobiotics), and 

antioxidant. Haryati and Supriyati (2010) reported that of 

prebiotics could improve microbial populations that are useful 

in the digestive tract, stimulates the growth of selective 

digestive bacterial activity and improve the health of the host. 

Probiotics are defined as live microorganisms in sufficient 

quantities, provide health status, and beneficial to the host. 

Probiotics improve the microbial balance in the intestine, 

commonly used probiotic strain are Lactobacillus sp and 

Bifidobacterium.  

Alternatives feed additive commonly use to anticipate 

the decreasing the performance of livestock and economic 

losses of farmers due to prohibit on an antibiotic is by the 

addition of probiotics and prebiotics, which when used together 

with so-called synbiotic which lead food safety and free of the 
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residue. The use of synbiotic has positive impact than either 

probiotic or prebiotic, make synergies both as growth promotor 

and to increase feed efficiency. Synbiotic is a bioactive 

component consisting of probiotics and prebiotics, which has 

been used by humans as food fermented synbiotic containing 

beneficial microbes and also provide a more effective influence, 

the synergies prebiotic compounds preferred selectively by 

living probiotic. 

The viability of bacteria in a synbiotic product decrease 

during storage, feed mixing process and in the digestive system, 

which is caused by environmental factors unfavorable to their 

survival as a low pH condition due to their secretion of gastric 

acid and salts bile. Natalia (2014) added to improve the 

tolerance and viability for a synbiotic should be given 

protection by using the method of encapsulation. Encapsulation 

is a process of capsulated or wrap a core material, which has 

benefits for maintaining viability and protect it from damage 

due to unfavorable environmental conditions.  

Previous studies conducted by Dono (2010) 

supplementation of ginger powder and garlic powder 1.0% as 

an antioxidant, anti-bacterial and anti-inflammatory 

substantially improve the quality of meat is meat pH of 6.34 

becomes 6.68, increasing the value of cooking loss broiler meat 

from 10.97% to 18.41% and 16.04%, and is also shown to 

improve the tenderness of meat from 2.33 kg to 1.47 kg and 

1.41 kg. However, the addition a synbiotic is a prebiotic sweet 

potato powder and probiotic Lactobacillus sp, yeast 

Saccharomyces cerevisiae in broiler meat unknown influence 

on the physical quality of the meat, therefore it is necessary to 

know effect adding of synbiotic collaboration sweet potato 
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powder with Lactobacillus sp and yeast Saccharomyces 

cerevisiae physical effect on meat quality of broilers. 

 

1.2 Problem identification 

Based on the background, the problem of this research is 

how the effect of the addition of encapsulated synbiotic within 

a few percentage of the physical quality of the broiler meat? 

 

1.3 Objective 

The objective of this research is to determine the effect of 

the additiob of encapsulated synbiotic within a few percentage 

of the physical quality of the meat broiler. 

1.4 Benefits 

The results may be useful as: 

1. Information for researchers about the development of 

Food technology through encapsulated synbiotic. 

2. Information for farmers and industries about the 

utilization of encapsulation synbiotic that is 

collaboration Lactobacillus sp, Saccharomyces 

cerevisiae and sweet potato powder on physical quality 

of broiler meat. 

 

1.5 Research Framework 

Broiler is the most efficient livestock to produce meat, 

which has the characteristics of meat is fatty, the meat contains 

essential amino acids, finely textured, soft and tender (Raharjo, 

2015). In addition, the growth of broiler chickens rapidly as 

livestock producers of meat, data from the Directorate General 
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of Animal Husbandry and Animal Health (2016) reported that 

in 2015 the population and broiler production reached 

1.528.329, 18, then in 2016 1.592.669, 40 with the growth of 

4.21%. While meat production in 2015 around 1.628,31 tons to 

1689.58 tons and the number in 2016 with an increase of 3.76%.    

The use of antibiotics as a feed additive was prohibited 

by the government regulation because it is damage to health, 

can be residue on the organs that can cause allergies and 

toxicity. The use of feed additives an increase of growth and 

improved feed efficiency. Effect of antibiotics is not seen 

directly, but if consumed by humans in a sustainable will danger 

human health. Therefore, need the effort to reduce the use of 

synthetic antibiotics. By the use synbiotic as feed additive it has 

a positive impact of improving immunity, reduce the 

consumption and feed conversion ratio. Addition of synbiotic 

on laying hens can increase the productivity of eggs and 

increase profitability (Natalia, Suprijatna, and Muryani, 2016). 

 Previous research on natural feed additive has been 

carried out and give a positive influence to broiler production 

and carcass quality. According to Yalcinkaya (2008) Mannan-

oligosaccharides (MOS) derived from the cell wall of 

Saccharomyces cerevisiae, can reduce pathogenic microflora of 

the gut, stimulating the immune system, increasing the growth 

of broiler, the addition of 0.1 -0.4% can to improve health status 

and poultry production. 

Lactobacillus sp are group of gram-positive bacteria 

has bar-shaped, not form spores, the optimum temperature of 40 

ᵒC, anaerobic, and have the main product of carbohydrate 

fermentation. Lactic acid bacteria which improves the 

productivity of livestock and probiotics should be 

nonpathogenic, able to grow and metabolize quickly in high 
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quantities, colonize the intestinal tract, has antimicrobial 

properties of harmful bacteria, and easily manufactured 

(Tambunan, 2016). The yeast Saccharomyces cerevisiae is an 

organism amylase considerable potential, apart from bacteria 

and mold, which has a chemical composition consisting of 50-

52% crude protein, 30-37% carbohydrates, fats and minerals 4-

5% 7-8% (Kustyawati, cider and Haryati, 2013). Yeast can be 

used to improve the health of livestock as a probiotic and 

immunostimulant in the form of a feed additive. Utilization of 

Saccharomyces cerevisiae has beneficial and improve the 

system of defense against diseases caused by bacteria, fungi, 

viruses (Ahmad, 2005). 

Utilization of sweet potato powder in the feed as a 

prebiotic, un-digested food materials that have benefits to the 

body by stimulating the growth and activity of bacteria in the 

gastrointestinal tract to improve health. The combination of 

prebiotics and probiotics will produce a synbiotic, as a feed 

additive has a synergy effect that could improve health status, 

gastrointestinal tract, digestibility feed ingredients, bacterial 

activity, resistance to infection and performance. However, 

benefits of synbiotic depend on the survival of probiotic micro-

organisms, recommended probiotics containing 7 log CFU/g 

are suitable for consumption to deliver the benefits of 

probiotics.  

As a result of processing and storage environmental 

conditions such as variations in pH, toxic oxygen, UV light, 

causing the cells of probiotics must survive through the 

gastrointestinal. For that reason needs a physical barrier against 

environmental stressors by reducing the viability of probiotics 

during processing, storage and digestion through encapsulation 

(Xu, Bourque, Dumont,and Jabaji, 2016). The decrease of the 
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viability of probiotic can be minimized by coating techniques 

that are the core materials (core) to increase the viability of 

probiotic bacteria during processing. Encapsulation techniques 

to provide physical protection for probiotics to environmental 

conditions such as heat, chemicals and maintain the viability of 

probiotic bacteria.  

Based on Febriantosa, Istiqomah, Sofyan, Damayanti, 

Herdian, Julendra and Angwar (2012) reported that the addition 

of synbiotic increased the carcasses percentage 70.03%. In 

addition, Faradila, Suthama, and Sukamto (2011), showed the 

addition of synbotic can decrease the pH as a result of 

fermentation so as to stabilize the balance of microflora in the 

intestine. Furthermore, Sari, Lubis and Dewi (2015) explained 

that dietary added probiotics to livestock produced Lactic Acid 

Bacteria, so the bacteriocin substances were stored in the 

muscle and inhibited the pathogenic microorganisms that 

caused the color of the meat. 

Based on these descriptions the porpuse of this research 

for investigate how the effect of the addition of encapsulated 

synbiotic as a feed additive on physical quality of broiler meat 

and expected to be used as a basis for further research. The 

research framework of show in Figure 1. 
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Figure 1. Research Framework 
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1.6 Hypothesis 

The hypothesis of this research is addition 

encapsulated synbiotic in broiler feed could affect the physical 

quality of broiler meat by increasing the value of tenderness, 

color value, Aw and decrease the cooking loss value, pH value 

on the meat broiler. 
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CHAPTER II 

LITERATURE REVIEW 

2.1 Broiler 

Broiler a type crossbred chicken that has high 

productivity in producing chicken meat. Broilers have the 

genetic potential has been developed  to obtain a faster growth 

rate with a shortest time to reach market weight, reduce the 

number of feed conversion ratio, produce quality soft fibrous on  

meat (Adeyemo, 2012).  

Broiler taxonomy can be classified according to Sartika 

and Iskandar (2008) 

Kingdom  : Animalia 

Phylum    : Chordata  

Class   :Aves 

Order   :Galliformes 

Family   :Phasianidae 

Genus   :Gallus 

Species   :Gallus gallus domesticus 

Subspecies  :Neornithes 

Utilization of feed nutrients affects the growth of 

broilers. The nutritional requirements of broiler (broilers) are 

grouped into 2 groups: a starter (0-3 weeks) and finisher (3-6 

weeks). Type broiler needs are the most important protein, 

energy, amino acids lysine, methionine and the amino acid 

methionine + cystine, calcium (Ca) and phosphorus (P).  

The strain was grouped by varieties on the basis of 

similarity of characteristics based on economic review. 

According to Ardiansyah, Tantolo and Nova (2011) 

characteristics of the Lohman strain are brown fur color, red 

cocks comb, produce brown eggs, has a viability of 93.3%, the 
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achievement of body weight per head 910-1035 grams, hen of 

Lohman strain has production early age 19-20 weeks and at 22 

weeks of age reached 50%, and at the end of the production 

reaches 1.9 to 2.1 kg body weight, peak production Lohman 

strain reaches 92-93% with FCR from 2.3 to 2.4 and the death 

rate of up to 2-6%. 

Table 1. Requirements nutrtitional quality broiler  

No. Parameter Strater 

period 

(0-3 weeks) 

Finisher 

period  

(3-6 weeks) 

1. Water content Max 14,0 % Max 14,0% 

2. Crude Protein Min 19,0% Min 18,0% 

3. Crude Fat Max 7,4 % Max 8,0% 

4. Crude Fiber Max  6,0 % Max 6,0% 

5. Calcium (Ca) 0,90 -1,20 % 0,90-1,20% 

6. Phosphorus (P) total 0,60-1,00% 0,60-1,00% 

7. Phosphorus(P) 

available 

Min  0,40 Min 0,40% 

8. Metabolizable Energy 

(ME) 

Min 2900 

Kkal EM/kg 

Min 2900 

Kkal 

EM/kg 

9. Amino Acids 

-Lysine 

-Methionine 

 

Min 1,10 

Min 0,40 

Min 0,60 

 

Min 0,9 

Min 0,3 
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-Methionine + 

cysteine 

Min 0,5 

Source: SNI 01-3930 and SNI 01-3931 (2006) 

 

2.2 Feed Additive 

  Feed additives are a substance added to the feed in 

small amounts rather than as a nutrient, feed additive when 

added to feed make affects livestock productivity by 

improving the performance, health and quality of livestock 

products (Anonymous, 2006). Generally, the feed additive are 

intended as a promoter of growth, increase feed efficiency in 

chickens (Rahayu and Floreal, 2010).   

  Examples of feed additive that commonly use are 

antibiotics, hormones, enzymes, synbiotic, prebiotics, 

probiotics, organic acids and bioactive plant (Sinurat, 

Purwadaria, Togatorop, and Pasaribu, 2003). The use of feed 

additives is limited to enforcement of safety regulations for 

feed. Each substance has utility to prevent damage to the feed, 

feed supplement to the nutritional composition and other active 

ingredients, and facilitates the effective utilization of feed 

nutrients. Utilization of feed additive must recognize the 

minimum requirement to be effective and safe when giving a 

feed additive too much will lead to residues (Anonymous, 

2016). 

  

2.2.1 Synbiotic 

Food containing components that are known to 

provide benefits in addition to the basic nutrients are 

classified as functional food. Probiotics and prebiotics are 

both combined into a synbiotic are bioactive components. 

Synbiotic that used as a fermented food containing 
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beneficial microbes mainly lactic acid bacteria (Ivanovska, 

Maja, Kristina, and Lidija, 2014).  

Arifin and Vembriarto (2014) have showed that the 

length of the intestinal villi that treatment with the synbiotic 

longer and wider than treatment other group, it was 

influenced by the provision of Bacillus subtilis as probiotic 

and mannan-oligosaccharide (MOS) derived from the cell 

wall as a prebiotic. On the sweet potato powder has a total 

sugar 26.3%, 0.8% glucose, disaccharide 2-3% and 0.7% 

cellulose and starch 14.65%. 

Synbiotic which is a combination of probiotics and 

prebiotics has a synergistic effect that can improve health 

status, digestive tract, digestibility feed ingredients, 

bacterial activity, resistance to infection and performance. 

Synbiotic works more efficiently than the effect of each 

ingredient (Arifin, 2014). The combination of probiotics 

and prebiotics could improve the life of probiotic 

organisms, because of its specific substrate available for 

fermentation, where it is most has the advantage for the host 

with the availability of live microorganisms and prebiotics 

(Yusrizal, Noverdiman, Manin, and Yatno 2012). The 

mechanism of synbiotic are provide food for the microbes 

in the digestive tract and provide beneficial effects for the 

host by improving the viability of bacteria. 

 

2.2.2 Probiotic 

Probiotic are defined as live microorganisms, when 

in sufficient quantities (6 log CFU g-1) then it will be 

beneficial to its host, in addition to probiotics also increase 

of microbial balance in the intestine. Level probiotic use of 

> 10 6 cfu / mL in the small intestine and > 108 cfu / mL in 
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the large intestine (Ivanovska et al, 2014).  The function of 

probiotics to increase immunity as antibiotics, but antibiotic 

is a chemical substance that can be absorbed by the 

intestines that cause residues and mutation of micro-

organisms, while probiotics are live micro-organism that 

free of residues (David, 2005).  

Bacteria are classified as probiotic could change the 

micro-flora of the colon into the composition of the health 

benefits that come from human, not a pathogen, resistant to 

damage during processing, are resistant to gastric acid and 

bile, can be attached to the intestinal epithelium, is capable 

of colonizing the gastrointestinal tract, production of the 

substance of antimicrobials, modulate immune responses 

towards the mucosa, affects the metabolic activity 

(Senditya, Hadi, Estiasih and Saparianti, 2014). An 

example of a probiotic strain are Lactobacillus sp is a type 

of bacteria saccharolytic (capable of metabolizing sugar), 

Gram-positive, rod-shaped. Lactic acid bacteria can grow 

in an environment that anaerob, does not have the 

porphyrins and cytochromes, catalase negative, do not have 

the electron transport phosphorylation. Almost all lactic 

acid bacteria obtain energy from sugar metabolism so that 

the environment is called a nutrient-rich environment. For 

the processing and storage of food, probiotic 

microorganisms must be a low pH, high osmotic pressure 

and high levels of oxygen (Ayama, Sumpavapol, and 

Chanthachum, 2014). 

Saccharomyces cerevisiae can be used as a feed 

additive as probiotics, which is the true yeasts belong 

eukaryotic, cylindrical oval or ovoid, spherical colonies and 

light yellow. Utilization of Saccharomyces cerevisiae on 
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chicken can reduce pathogenic bacteria Escherichia coli 

and increase the body weight of chicken (Ahmad, 2005). 

 

2.2.3 Prebiotics 

  Prebiotics are selectively fermented ingredients, 

allow changes specified either in the composition or 

gastrointestinal microbial activity that provides the health 

of host. Prebiotics have to criteria that is safe, stable, 

organoleptic properties, resistant to intestinal digestion 

and fermentation in the large intestine, and support the 

growth of beneficial bacteria in the gut (Ivanovska et al, 

2014). 

     The use of prebiotics in poultry has the benefit of 

improving the useful microbial population, stimulate the 

growth or activity of bacteria because the of prebiotics un-

digested, and improve the health of host. Examples of 

prebiotics are oligosaccharides and polysaccharides foods 

(including dietary fiber) such as sweet potato powder. 

Oligosaccharides are derivatives of fructose and galactose, 

which can enhance immunity, lowers insulin, un-digested 

and absorbed (Haryati et al, 2010). Cilembu potato powder 

(Ipomoea batatas) as a source of oligosaccharides and 

dietary fiber, which has a high content of raffinose, 

utilization of sweet potato powder will give a good role in 

the gut organisms with the help of metabolic processes, 

improve the viability of beneficial bacteria. 

 

2.3 Encapsulation 

Encapsulation is a technique of coating to improve the 

survival rate of probiotic bacteria during processing. 

Encapsulation techniques are known to provide physical 
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protection for probiotics to environmental conditions such as 

heat, chemicals and maintain the viability of probiotics 

(Purnasari, Jennie and Nuraida, 2015). Encapsulant defined as 

the coating material while coated or protected the so-called 

core. One example of the coating material is skim milk (Tiana, 

Yulianto, and Nur Hidayat, 2006). Encapsulation of probiotics 

has been shown to improve the ability of probiotics in food 

products and gastrointestinal (Ayama, Sumpavapol, and 

Chanthachum, 2014). 

Encapsulation proposes relatively high cell viability 

and physiological traits that are relatively similar before 

encapsulated. However, the technique spray drying which takes 

place at relatively high temperatures which ranged from 100-

200 ᵒC for 3-10 seconds, so that the cells had a very high 

temperature pressure anyway (Tiana et al., 2006). 

Encapsulation of the emulsion can protect cell membranes from 

damage due to heating (Purnamasari et al., 2015). 

 

2.4 Physical Quality of Meats 

Meat quality is influenced by factors ante-mortem and 

post-mortem Some of the factors that affect the quality of the 

meat are like genotype, sex, treatment techniques, feed, 

transport, process of slaughter, and carcass postmortem 

treatment (Kopuzlu, Onenc, Bilgin, and Esenbugu, 2011). Good 

quality of meat are bright red, shiny, yellow and not colored, 

fresh smell, not sour or rotten, chewy texture, dense and stiff 

quickly returned to its original position when pressed by hand, 

no mucus on its surface, no sticky when touched and felt 

wetness (Susanto, 2014). 

Chicken meat quality including quality of physical, 

chemical quality, biological quality and impact on the 
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acceptance of consumers (Rahardjo and Bambang, 2005). The 

physical characteristics of carcass meat include macroscopic 

properties and physical properties of the meat. Assessments and 

observations made based on factors of quality conformation, 

meat, fat, integrity, change color, cleanliness, color, odor/aroma 

carcass, and physical properties include the degree of acidity, 

water holding capacity, cooking loss, tenderness (Matulessy, 

Suryanti, and Rusman, 2010).  

The requirement of levels physical quality of broiler carcass 

was shown in Table 2. 

Table 2. Requirements of level physical quality of broiler 

carcass 

No. Quality 

Factors 

Quality Level 

Qua 

lity I 

Quality II Quality III 

1. The 

conformati

on 

Perfect There is a 

slight 

abnormality 

in the breast 

or thigh bone 

There are 

abnormalities 

in the breast 

and thigh 

2. Meat Thick Medium Thin 

3. Fatty Many Many Few 

4. Whole Whole Bone intact, 

the skin tore 

a little, but 

not on the 

chest 

Bone was 

broken, there 

are leather 

wing tip torn 

apart on the 

chest 
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Source : SNI 3924 (2009) 

 

Meat has chemical changes will cause the loss 

of the free acid groups, water holding capacity, and 

increase the pH. Spoiled of meat cause by high water 

content as the excretion of organisms that hydrolyze 

collagen connective between the fibers, causing gas 

production followed disintegrated into acetate and 

butyrate, production of gas will make the spoilage and bad 

odors on meat (Lawrie, 2003). 

Requirements maximum microbiological quality on 

broiler meat were shown in table 3. 

Table 3.Requirements maximum microbiological 

quality on broiler meat 

No. Type Unit Requirement 

1. Total Plate Count CFU/g Maximum 1 x 106 

2. Coliform CFU/g Maximum 1 x 102 

5. Discolorati

on 

Free of 

bruises 

and or 

freeze 

burn 

There is 

bruised a 

little but not 

on the chest 

and no freeze 

burn 

There is bruise 

slightly but no 

freeze burn 

6. Cleanliness Free of 

feather 

buds 

There 

feather buds, 

but not on 

the chest 

There feather bud 
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3. Staphylococcus 

aureus 

CFU/g Maximum 1 x 102 

4. Salmonella sp Per 25 g Negative 

5. Escherichia coli CFU/g Maximum 1 x 101 

6. Camphylobacter sp Per 25 g Negative 

    Source: SNI 3924 (2009) 

2.4.1 Texture 

Broiler meat is the animal food of high nutritional 

value and rich in protein, fat, vitamins, minerals and 

nutrients needed by the body. Quality of meat are 

determined by the nutritional composition, the ratio of non-

fat meat with fat, palatability include sightings, texture 

(juiciness and tenderness) as well as the flavor and visually 

seen from the color and marbling (Sumual, Hadju, 

Rotinsulu and Sakul, 2014). Components of meat that 

determine the tenderness the meat are myofibrillar 

structure, the status of the contraction, the content of the 

connective tissue, the level of cross-bonding, binding of 

water by protein meat and juices meat (Soeparno, 2005). 

The texture of the meat indicates the size muscle fiber 

bonds are limited by the septum that divides the connective 

tissue perimysial muscle longitudinal (Renawati, 2008). 

The texture of the meat is the appearance of the outside of 

the meat to determine a rough or smooth flesh. Soft texture 

on broiler meat are determined by the content of the 

connective tissue, the older animal connective tissue 

composition the more so that the resulting meat is 



21 
 

increasingly tough. Healthy meat is pressed with a finger 

will have a chewy consistency (Sumual, Hadju, Rotinsulu 

and Sakul, 2014).  

Factors affecting the level of the tenderness of meat 

caused by factors antemortem such as race, species, 

physiology, age, management, sex and stress and factors 

postmortem such as chilling, aging, refrigeration, freezing, 

the temperature of storage, cooking methods, and the 

addition of component for tender (Soeparno, 2005). 

Tenderness of meat are determined by the amount of 

pressure required for each unit area (kg / cm2 ) product 

which means the smaller number means the tenderness of 

the meat more tender (Primary, Kusmayadi, Roostita, 

Hartati, Hendronoto, and Eka, 2015).  

 

2.4.2 Color 

The color of meat is one specific parameter in 

determining the quality of the meat (Resnawati, 2008). The 

change of meat color, color deviations due to bruising, 

bleeding,  freeze burn caused by microorganisms or 

substances contaminants (Anonymous, 2009). According to 

Soeparno (2005) normal flesh color in presence of oxygen 

is bright red because every meat surfaces are 

oxymyoglobin. Myoglobin is one of the sarcoplasmic 

proteins are formed from a single polypeptide chain that 

bound in around a group composed of Fe atoms and a 

porphyrin ring that carries oxygen.  

Factors that affect the color of the meat are feed, 

species, race, age, gender, stress, pH and oxygen. All the 

major determining factor concentrations meat pigment 

myoglobin (Resnawati, 2008). The color of the meat is 
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affected by pigment, which consists of two proteins, namely 

the muscle pigment myoglobin and hemoglobin of the 

blood pigment (Afrianti, Dwiloka and Setiani, 2013). The 

difference myoglobin concentration can be showed by red, 

white muscle, age, species, race, level of relationship with 

the atmosphere, and the location of the muscle. In broiler 

meat in pectoralis muscle, the myoglobin 0,025% fresh 

weight.  

The results of the Matulessy (2010) color of broiler 

carcass significantly affected by the feed consumed at the 

broiler life. Color values using color components in the 

amount of value, hue and chroma. Value indicates dark 

color brightness, hue representing the dominant wavelength 

will determine the colors red, green or yellow, while the 

chroma indicates the intensity of the color. All three are 

measured with a tool to measure the chromaticity values of 

a material. 

 

 

2.4.3 Cooking Loss 

Cooking loss is the weight lost during cooking, the 

high cooking temperature and cooking time longer than the 

greater the lost juices meat until it reaches a constant level 

(Suradi, 2006). Generally, the value of cooking loss was 

1.5% -54.5% with a range from 15% -40%. The lower 

number of cooking loss have better quality than than the 

higher cooking loss, due to the high amount as high nutrient 

also during the cooking process (Soeparno, 2005). 

The percentage of cooking loss are influenced by 

temperature, cooking time, pH, sarcomere length, muscle 

fibers, long pieces of muscle fibers, myofibril contraction 
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status, size, weight and cross-sectional samples of meat. 

High temperatures and long cooking will cause high 

cooking loss values, besides cooking loss will increase with 

the length of the muscle fibers are shorter (Soeparno, 2005). 

 

2.4.4 pH 

Muscle tissue in livestock while life or during 

slaughter have pH of 7.2 to 7.4 and after the slaughtering 

process the pH will decrease. The decrease in pH would 

affect the physical quality of the meat of broiler, the speed 

of the decline in muscle pH will cause low water holding 

capacity, because it increases the contraction actomyosin 

shaped, and causes the liquid out of the meat. High 

temperatures also cause an accelerated decrease in pH 

(Suradi, 2006).  

Suradi (2006) explained that the decrease in pH of 

broiler meat after slaughter showed the highly significant 

effect on slaughtering time, and influenced by the glycogen 

content which glycogen is affected by the handling of 

animals before slaughter. High final pH would cause the 

color of dark meat, pH <5.3 will make the color of the meat 

soft pale and watery (Anggraeni, 2005). 

The ultimate of pH normal meat is 5,3-5,7. Most 

bacteria could grow at pH 7.0, the fungus grows at pH 2.0 

to 8.0, the yeast grows at 4.0-4.5. At normal pH of meat of 

5.4 to 5.6, will cause the growth of mold, yeast and bacteria 

acidophilic, whereas at pH 5.2 or lower will increase the 

growth of microbes (Soeparno, 2005). pH change after 

cutting caused by stress before slaughter, hormone or drug, 

species, individual animals, kinds of muscles, electrical 

stimulation and enzyme activity. The increase in the pH of 
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the meat will cause an increase in juices, meat and reduce 

the cooking loss of meat (Soeparno, 2005). 

 

2.4.5 Aw 

Aw or water activity is the amount of free water that 

is used by microorganisms for growth. The water content is 

available in the meat determines the level of growth of 

microorganisms. Water activity define as the ratio between 

the vapor pressure of the solution with the solvent vapor 

pressure of pure water at the same temperature (Aw = p / po). 

Aw value fresh meat usually is 0.99 or higher (Soeparno, 

2005). 

Anggraeni (2005) reported that the average value of 

water activity in 0-8 hours post-mortem decreased from 

0.985 to 0.960. Aw value decreased due to tendon will 

decrease so that the water release will affect the availability 

of free water in the meat. The decline in Aw will lower the 

growth rate of functions, yeasts and bacteria on the surface 

of the meat. The optimum Aw for food can be a toxic strain 

of Staphylococcus aureus is approximately 0.995, below 

the number will decrease the rate of bacterial growth 

(Lawrie, 2003). 
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CHAPTER III 

MATERIALS AND METHODS  

 

3.1 Location and Time 

This research was conducted at the Sumber Sekar Field 

Laboratory Faculty of Animal Science Brawijaya University for 

broiler breeding. Preparation synbiotic, feed ingredients 

conducted in the Laboratory of Animal Nutrition and Feedstuff, 

and physical quality test conducted at the Laboratory of 

Livestock Product Technology Faculty of Animal Science and 

Laboratory Agricultural Technology Faculty of Agricultural 

Technology Brawijaya University. The research was conducted 

on April 10th – June 10th 2017. 

 

3.2 Materials 

3.2.1 Broilers 

 This research were used 100 Day Old Chick, the strain 

was Lohman with the initial body weight 40-42 grams and 

coefficient of variation 8.81% obtained from a commercial 

breeder. Broilers were used un-sex. Data of early body weight 

DOC and calculating the coefficient of variation were shown 

in Appendix 1. 

 

3.2.2 Housing 

The experimental units that use was 20 units colony 

cage with the size 70 cm x 70 cm x 70 cm, and each unit was 

separated by bamboo, each unit was equipped with an 

incandescent lamp 20 watts was used as heating and lighting 

in the pre-brooding. Each experimental unit filled by 5 

head DOC and the litter ± 5 cm. 
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3.2.3 Feed 

Composition and content of nutrients basal feed in this 

research were presented in Table 4: 

Table 4. Composition and content of nutrients basal feed 

 Feedstuff 

Amount (%) 

Starter  

(0-7 days) 

Finisher  

(8-35 days) 

 Yellow corn 49,2 55 

 Coconut oil 2,1 3,5 

 Pollard 1 3 

 
Meat bone meal 

(MBM) 
10,6 10,8 

 Coconut cake 1 1 

 
Corn Germ Meal 

(CGM) 
5 5,6 

 Oil Coconut cake 5 5 

 DL Methionine 0,2 0,2 

 Salt 0,2 0,2 

 Soybean Meal(SBM) 10,5 10,5 

 Premix 0,2 0,2 

 Fish meal 5 5 

 Broiler Concentrate 10 0 

Total 100 100 

                                              Nutrient Content 

 
Metabolizable 

Energy (Kkal/kg) 
3053,1755 3146,73896 

 Crude Protein (%) 22,9925 19,967 

 Calcium (%) 1,51819 1,29215 

 
Phosphorus 

Available (%) 
0,93145 0,80385 

 Methionine (%) 0,7446 0,45642 

 Lysine (%) 0,70146 0,71828 

 Crude Fat (%) 6,67712 7,7966 

 Crude Fiber (%) 6,30972 6,4204 

Explanation: * Calculation based on Leeson and Summer 

(2005) 
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3.2.4 Synbiotic 

Prebiotics that use was sweet potato powder, probiotic 

that use were derived from Lactobacillus sp and the yeast 

Saccharomyces cerevisiae obtained from the Laboratory of 

Animal Nutrition and Feedstuff Faculty of Animal Science. 

Lactobacillus sp. with viability 95% and colony 2.56 x 109 

CFU / g in liquid form that it should have the colony of at 

least 1 x 106 CFU/ g. Saccharomyces cerevisiae yeast that 

used was obtained from commercial stores in Malang.  

 

3.2.5 Equipments 

 The equipments that used in this research were 

divided into two parts, namely the process maintenance 

chicken and physical quality test. 

1. The equipments that used in the maintenance process for 

chicken were bamboo, plastic, feeder, drinker, plastic 

coverings, lights, thermometer, digital scale 5 kg, husks 

as litter.  

2. The equipments that used for testing physical quality 

were the pH meter, Aw meters, water bath, plastic, digital 

scale, chromatometer Minolta Color Reader 10 and 

Tensile Strength Instrument.  

 

3.2.6 Materials 

The main raw material in this research was the meat 

broiler. Synbiotic materials derived from sweet potato 

powder mixture as a prebiotic, Lactobacillus sp. and 

Saccharomyces cerevisiae as probiotics and encapsulant form 

of Arabic gum, whey, BHT (Butylated Hydroxy Toluene), 

and other materials such as pH 4, pH 7, distilled water, 

polyethylene plastic and paper labels. 
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3.3 Method 

The method that used in this research was an experiment 

with Completely Randomized Design (CRD) with 4 treatments 

5 replications. The treatment research conducted as follows: 

P0 =basal feed 

P1 =basal feed + 0.2% encapsulated synbiotic 

P2 = basal feed + 0.4% encapsulated synbiotic 

P3 = basal feed + 0.6% encapsulated synbiotic 

 

3.4 Research Procedures 

3.4.1 Synbiotic Preparation 

a. Make Potato Sweet Powder 

 The synbiotic process based to the 

method (Inayati and Son, 2015) and was 

modified. Cilembu freshly cleaned and peeled, 

then thinly sliced with a knife with a thickness 

of ± 1 mm. Furthermore, sweet potato slices 

were dried in the sun for approximately 6 hours 

until the slices could been broken by hand. 

Then sliced mashed in a blender mixed with 

distilled water, filtered with a cloth. Filtered 

water allowed to stand to form two layers, 

namely the supernatant and sediment. The 

supernatant was discarded and the sediment 

was dried in an oven at a temperature of 40 ºC. 

 

b. Encapsulation of Synbiotic 

 The encapsulation technique based on 

Natsir, Hartutik, Sjofjan and Widodo (2013). 

Synbiotic used was a combination of probiotic 

Saccharomyces cerevisiae and Lactobacillus 
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sp and prebiotics from sweet potato powder in 

the ratio 1: 2. Comparison an encapsulant and 

synbiotic is 1: 4. The synbiotic mixture then 

added 0.075% BHT (Butylated Hydroxy 

Toluene),  arabic gum and whey with a ratio of 

4: 1 as encapsulant or 20 grams gum arabic and 

5 grams of whey per 100 grams synbiotic. The 

mixture was homogenized by stirring for 20 

minutes, dried by microwave modified at a 

temperature of 37-40 ºC. 

 

3.4.2 Preparation Cage 

Cage preparation carried out was one week 

earlier, at this stage of sanitation house with 

disinfectant, then the provision of plastic to cover 

the cracks open. The bulkhead from wood of 20 

plots with a size of 70 cm x 70 cm x 70 cm. Each 

box given husks with a thickness of ± 5 cm, and 

equipped with feeder, drinker, lamp 15-watt and 

given the identity of each plot according to 

treatment. 

 

3.4.3 Chick in 

DOC are removed from the box and then 

weighed to determine the initial weight and placed 

in four plots. Brooding was carried out for 7 days to 

give light. DOC were given feed and water 

adlibitum. 

 

 

3.4.4 Broiler Rearing 
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  Broiler rearing for 35 days. In the period of 

starter 0-7 days. DOC place in the 4 box house 

brooding with an area of 2 m x 2 m with basal feed 

gave period starter, composition of the feed was 

given in accordance with the feed compositiom 

treatment given. Vaccine NCD (New Castle 

Disease) was given a once when the chick in. 

 

3.4.5 Data collection 

Broiler before slaughter fasted for 

approximately 12 hours, then weighing to know the 

final body weight. 1 head chicken selected 

randomly from each cage. Chickens slaughtered, 

cleaning and plucking, then the separated of 

internal organs carcasses were taken for a physical 

quality test for color, texture, Aw, pH and cooking 

loss. Then data was calculated by statistically 

analysis. Research protocol was shown in figure 2. 
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Figure 2. Research Protocol 
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3.5 Variables 

The variables were observed consisted of: 

1. Texture 

The texture of the meat was measured by a Tensile 

Strength Instrument The function of this tool was to know 

the strength of the material/ samples for standing the force 

(N) (pressure or tension) unity (kg / cm2). The procedure 

of textures test was shown in Appendix 2. 

2. Color 

The color value of the meat was measured using Minolta 

chromatometer Color Reader 10 by the method of system 

Hunter / L *, a *, b * according to Weaver (1996). The 

procedure of color test shown in Appendix 3. 

3. Cooking loss  

The cooking loss was measured by the method Soeparno 

(2005), by cooking in water bath temperature 80ᵒC for 30 

minutes. The procedure of cooking loss test show in 

Appendix 4. 

4. pH 

The pH value was measured with a pH meter according to 

AOAC method (2005). The procedure of pH test shown in 

Appendix 5. 

5. Aw 

The Aw value (water activity) was measured by Aw meter 

according to AOAC method (2005). The procedure of Aw 

test shown in Appendix 6. 

 

3.6 Statistical Analysis 

Data were analyzed by excel program while the data 

was processed by analysis of variance (ANOVA) 

Completely Randomized Design, and if there was 
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significant effect continued by Duncan's Multiple Range 

test (Steel and Torrie, 1993). The mathematics models:  

 

          Yij  = μ + πi + βij 

 

Notes:  

Yij  = observation of i and j 

μ   = population mean for the group  

πi = the effect of treatment of i 

βij = the error on treatment 

i   = 1, 2, 3 , 4, 5, and 6  

j  = 1, 2, 3, and 4 

 

3.7 Terminologies 

1. Feed additive : An additive was added to 

poultry feed to improve the 

performance of livestock, 

livestock productivity and 

provide a perfect 

digestibility of feedstuffs. 

2. Prebiotic : Bioactive components as 

nutrients for 

microorganisms and a health 

benefit on the host. 

3. Probiotic : Live microorganisms, 

which in sufficient 

quantities was not as 

nutrients can provide health 

benefits. 
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4. Synbiotic : Feed additive consisting of 

prebiotics and probiotics 

that have a synergistic 

performance to improve 

livestock productivity. 

5. Encapsulation : The process to protect 

sensitive microorganisms 

from the environment to 

maintain the viability of the 

bacteria. 
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CHAPTER IV 

RESULT AND DISCUSSION 

 

4.1 Result of Research 

Effect of encapsulated synbiotic as a feed additive in 

terms of pH, Aw, color, texture, and cooking loss was shown in 

Table 5. Based on the table was showed that the addition of the 

encapsulated synbiotic treatment was highly significant effect 

(P < 0 , 01) on cooking loss, while the color test brightness (L 

*), redness (a *), yellowness (b *), pH, Aw and texture there 

were no significant effect (P> 0.05).  

Table 5. Effect of Treatment on Physical Quality of Broiler 

Meat 

 Treatment 

 T0 T1 T2 T3 

Texture 

(N) 

2,34±0,19 1,98±0,39 2,06±0,52 2,2±0,35 

Color:     

L* 35,76±2,56 36,34±1,97 38,06±1,66 36,84±2,57 

a* 18,20±1,04 15,30±1,50 16,76±1,05 16,04±2,38 

b* 6,32± 3,65 8,82± 2,12 6,98± 2,32 8,44± 1,27 

Cookin

g Loss 

(%) 

32,4±0,86b 31,38±2,59
b 

29,98±2,83a

b 

27,18±1,02a

b 

pH 5,76± 0,18 5,62± 0,14 5,60± 0,12 5,58± 0,21 
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Aw 0,902±0,03

2 

0,904±0,00

8 

0,912±0,00

8 

0,914±0,00

5 

Notes : Different superscripts in the same row showed 

a highly significant effect (P <0.01). 

 

 

4.2 Texture of Broiler Meat 

The texture was the most important factor in 

determining the quality of broilers meat. Based on this research,  

the mean value of the texture from highest to the lowest was T0 

(2.34 ± 0.19), then T3 (2.2 ± 0.35), T2 (2.06 ± 0.52 ), and lastly 

T1 (1.98 ± 0.39). Results of statistical analysis of variance 

showed in Appendix 7 that the addition of encapsulated 

synbiotic with a different level that was no significant effect (P> 

0.05) on the texture of the meat due to the same broiler age at 

slaughter and the same genetic factors. The function of 

synbiotic as a feed additive was to increase the useful microbial 

population, a growth stimulus bacterial activity and health 

improvement to the host.  

Level of tenderness in the meat broiler was influenced 

by feeding management, methods of aging, refrigeration, and 

temperatures of storage. The content of encapsulated synbiotic 

may affect the level of tenderness, by lowered the pH for 

generating short-chain fatty acids. According to Lawrie (2003) 

an increase of tenderness occurred when the pH decrease 

gradually, while according to Soeparno (2005) pH was affected 

on meat tenderness, muscle stretching at low pH (less than 5.8) 

could improve the tenderness of the meat, but did not affect the 

tenderness of the high pH close to 7.0.  



37 
 

Lawrie (2003) degrees of tenderness connected with 

three categories of proteins in the tendons were woven binder 

(collagen, elastic, reticuline, mucopolysaccharides of the 

matrix), which of the myofibril (actin, myosin, tropomyosin) 

and that of the sarcoplasmic (proteins sarcoplasmic, 

sarcoplasmic reticulum). As increasing texture of T0, the pH 

was also higher. In this research, part of the meat that use was 

the chest (Pectoralis superficialis) so that softness was 

relatively the same, due to the pectoral muscle was a muscle that 

has a little activity. The tenderness of the chest muscles was 

higher than thigh muscle (bicep femoris), chest muscle was 

composed by fibers myofibril and contains less protein which 

caused a lower water holding capacity, because higher the 

protein content of meat would affect the value of the tenderness 

of the meat.  

Based on Dhama, Tiwari, Khan, and Chakraborty 

(2014) suggested that probiotics in the synbiotic as antibiotics 

replacement could potentially affect the reduction of the disease 

caused by contamination on poultry products, balance the 

microbial population in the gut, and maintains intestinal pH by 

improving health status and immunity in the body of the 

poultry. Dietary probiotics could reduce triglyceride levels and 

lipid levels that affect meat quality of broilers.  According to 

(Pratt et al., 2015) texture and tenderness as an important 

parameter in the quality of the meat, which determined by the 

amount of pressure required for each unit area (kg / cm2). The 

results showed that the value of the highest meat tenderness at 

T0 (2.34 ± 0.19), then the value of the tenderness of the smallest 

in T1 (1.98 ± 0.39), which showed that addition of 0.2% 

encapsulated synbiotic has the highest softness of all treatments. 
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4.3 Lightness of Broiler Meat 

The lightness of broiler meat indicated that the 

brightness L * black and white on Chromatometer Minolta 

Color Reader to 0 (black) to 100 (white), the reflected light 

produced achromatic colors of white, gray and black. The 

results of this research showed that brightness ranged from 

highest to lowest is T2 with the value (38.06 ± 1.66), then T3 

(36.84 ± 2.57), T1 (36.34 ± 1.97) and last T0 (35.76 ± 2.56). 

Statistical analysis was shown in Appendix 8, that the addition 

of the encapsulated synbiotic was no significant effect (P> 0.05) 

to the brightness value of broiler meat, this due the same 

proportion and nutrient content. 

The average of the results analysis the lightness of 

broiler meat was 36.75 ± 2.19, indicated that less bright color 

of broiler meat. Data on the analysis of variance the lightness of 

broiler meat showed the addition of encapsulated of 0.4% 

synbiotic had the highest lightness value compared to other 

treatments, it was expected in the addition of 0.4% increase 

myoglobin. Data showed T2 provides the highest brightness 

value. According to Lawrie (2003) myoglobin concentration of 

higher cytochrome enzyme system in the dark (red) of the bright 

white areas as more sarcoplasmic protein. 

  

4.4 Redness color of broiler meat 

The redness color of meat refers a* on Chromatometer 

Minolta Color Reader. The notation a * indicates the color mix 

of red and green with the value of a* (+) from 0 to +80 for red 

color while a* (-) from 0 to -80 for the green color. The results 

of this research, the redness from the highest to the lowest, T0 

(18.2 ± 1.04), T2 (16.76 ± 1.05), T3 (16.04 ± 2.38), and lastly 

T1 (15.3 ± 1.50). Results analysis of variance showed in 
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Appendix 9 that the addition of the encapsulated synbiotic was 

no significant effect (P > 0.05) on the redness (a*) on meat 

broiler.  

Data showed that T0 with that was no addition of 

encapsulated synbiotic has reddish highest value. Color a * have 

positive in all treatments of broiler meat, which the meat was 

not spoiled. Fresh meat has the most important chemical forms 

were oxy-myoglobin, oxy-myoglobin though only superficially 

but bright colors greatly influenced the consumer acceptance. 

The research results obtained by the average value of red meat 

with a value of 16.57 ± 1.49, which indicated a low redness 

value, because the synbiotics use white sweet potato flour 

which has a white sweet potato lower beta-carotene or red-

orange pigment than sweet potato purple or yellow that has a 

reddish-orange color on meat.  

The concentration of myoglobin in the muscles different 

between white muscle and red muscle, based on age, species, 

race, level of  relation with the atmosphere, and the location of 

the muscle. In this research, the sample was done on the muscle 

breast meat which white muscle, compared to the thigh muscles 

and wings were red muscle content results in a lot of myoglobin, 

iron, and more oxygen carrier. Soeparno (2005) an increase in 

muscle myoglobin concentration during the aging caused by 

increased deposition myoglobin on red fibers. The red fibers 

from the content of the red muscle. In contrast, white muscle 

fibers in the meat have a white chest anaerobic with a high 

glycogen content. Thigh meat and wings are red muscle aerobic 

muscle fibers which have generally dark red color meat. 

 

4.5 Yellowness color of broiler meat 
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The yellowness color of meat refer b * on Minolta Color 

Reader Chromatometer Notation b * indicates a chromatic color 

mixture of blue with yellow, yellow color value for b * (+) from 

0 to +70, and blue color values of b * (-) from 0 to -70. Results 

were obtained highest to the lowest value was T1 (8.82 ± 2.12), 

T3 (8.44 ± 1.27), T2 (6.98 ± 2.32) and T0 (6.32 ± 3.65). 

Analysis of yellowish on broiler meat was shown in Appendix 

10, which showed the addition of the encapsulated synbiotic 

was no significant effect (P> 0.05) on the value of yellowness 

(b*) meat broiler. This may due to the ration of feed corn were 

yellow pigments which have a source of xanthophylls, by the 

same proportion of each treatment.  

The results of the research have an average value of 2.34 

± 7.64, indicated that low value of the color yellow, the data 

showed that T1 the treatment with the addition of 0.2% 

encapsulated synbiotic was the highest value on the value of 

yellowness (b*). The yellowish color on the meat due to the 

pigment content of meat derived from carotenoids were 

pigments lutein, betacarotene, and zea xanthin 

 

4.6 Cooking Loss 

The cooking loss was used to determine the amount of 

juice in the meat. The research results obtained by the value of 

cooking loss highest to the lowest was T0 (32.4 ± 0.86), T1 

(31.38 ± 2.59), T2 (29.98 ± 2.83), and T3 (27.18 ± 1.02). The 

cooking loss as the one of the important factors of meat quality, 

because it was related to the water was lost as well as water-

soluble nutrients of cooking at temperature 80ᵒC for 30 minutes. 

The lower number of cooking loss means less water and water-

soluble nutrients were lost during the cooking process, and the 
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higher the cooking loss means the hight the water and water-

soluble nutrients lost during cooking.  

Results analysis of variance showed in Appendix 11, 

that the addition of encapsulated synbiotic with different levels 

was highly significant effect (P <0.01) on cooking loss of 

broiler meat. By Duncan’s multiple range test showed that the 

T3, T2 was significantly different than T0 and T1. Results were 

obtained from the average cooking loss value 30.23 8 ± 1.82. 

According to Soeparno (2005) cooking loss generally varies 

between 1.5% -54.5% with a ranged of 15% -40%, the 

properties of meat including cooking loss was indicated that the 

mechanical properties of myofibril and connective tissue with 

the addition age of broiler, especially increasing the length of 

the sarcomere. 

Soeparno (2005) factors that affect the tenderness of 

meat was a ante-mortem factor such as genetics, race, species, 

and physiology of management, sex, and stress, while the 

factors post-mortem include methods of chilling, refrigeration, 

withering, freezing, temperature of storage, processing 

methods, and methods cooking also affect the value of 

tenderness. Soeparno (2005) also explained that the amount of 

the cooking loss was affected by pH, sarcomere length, muscle 

fibers, long pieces of muscle fibers, myofibril contraction 

status, size and weight of the sample and the cross section of the 

meat. Increasing level of addition of encapsulated synbiotics 

would decrease the value of cooking loss, due to the addition 

synbiotic into the ration, would  bind to the water and nutrients 

and it hard to lose when cooking.  

Dharma et al (2014) the effect of the addition of 

probiotics was feed intake, feed conversion ratio, growth 

promoter, weight gain, productivity and harmonize the function 
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of the digestive system and improve nutrient absorption. The 

addition of probiotics in the synbiotic produce various digestive 

enzymes such as proteases and lipases thus increasing absorb 

the nutrients, enzymes protease secreted by probiotics may 

improve energy metabolism and protein digestibility. Data 

results showed that T3 or by the addition of 0.6% synbiotic had 

the lowest cooking loss value, increasing level addition of 

synbiotic declined the cooking loss. The decrease in the 

percentage of the cooking loss the meat broiler expected due to 

the addition of the encapsulated synbiotic would increase the 

protein content in meat broiler so that the amount of water that 

were bound by the higher protein causes cooking loss will 

decrease 

 

4.7 pH 

The pH value as one of the factors that affect the 

glycolysis process, the results of this research on pH test 

showed data from highest to lowest was T0 (5.76 ± 0.18), then 

T1 (5.62 ± 0, 14), T2 (5.6 ± 0.12) and T3 of (5.58 ± 0.21). 

Results analysis of variance showed in Appendix 12, that the 

level of addition encapsulated synbiotic was no significant 

effect (P> 0.05) on pH value on the broiler meat. This expected 

because the pH measurement was performed at 24 hours post-

slaughter, which occurred the final ultimate of pH  

Average data of pH value obtained was 5.64 ± 0.16. 

Synbiotic caused acidic environment that will make the 

environment that suitable for the growth of pathogenic bacteria, 

and non-pathogenic bacteria would survive in these conditions. 

Results of this research with the addition encapsulated synbiotic 

provides a highly significant effect (P <0,01) on lactic acid 

bacteria population at T0 (7.58 ± 0.92), T1 (8.76 ± 0.52), T2 (9, 
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22 ± 0.26), and T3 (9:53 ± 0.21). The addition of the 

encapsulated synbiotic was decrease the pH in broiler meat, 

because the prebiotic proposed the fermentation process an 

produce short-chain fatty acids that cause a decrease in pH.  

Dewi (2012) explained that pH decrease due to the 

massive glycogen degradation and lactic acid forming in meat, 

low pH indicated the levels of glycogen and lactic acid levels 

were high. Prebiotics also provide energy and nutrients in small 

quantities in the intestinal mucosa. Lawrie (2003) pH was 

influenced by the amount of lactate produced from glycogen 

during anaerobic glycolysis, the addition of the encapsulated 

synbiotic expected also affect levels of muscle glycogen on the 

broiler, where the addition of the encapsulated synbiotic would 

increase levels of muscle glycogen. Research conducted by 

Prayitno (2010) there was highly significant effect (P <0.01) by 

addition Extraresidue Virgin Coconut Oil in broiler, as an 

increase in the provision of residue Virgin Coconut Oil in the 

feed would reduce levels of muscle glycogen so that causes an 

increase in pH.   

Anaerobic glycolysis process would degrade glycogen 

to lactic acid and produce energy quickly, the process was 

carried out continuously until the pH low enough to stop the 

enzyme activity of the glycolytic or until the exhausted muscle 

glycogen reserves. pH ultimate of meat was the pH reached 

after muscle glycogen becomes empty or after glycolytic 

enzymes become inactive at low pH or after glycogen no longer 

sensitive to the glycolytic enzymes (Soeparno, 2005). A 

decrease in the isoelectric point of pH 5.4 to 5.6 were affected 

by the number of reserves of glycogen and lactic acid which 

was produced from anaerobic glycolysis. The final pH value 

associated with cooking loss, which has a low pH it means low 
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cooking loss of broiler meat. In accordance with the results that 

the decrease in pH also decreases the value of broiler meat 

cooking loss.  

Lawrie (2003) explained that proteolysis enzyme 

optimum at a pH near neutral, or the value below 6, and lactic 

acid bacteria have a pH optimum between pH 5.5 and 6 to 

breakdown of carbohydrates. The results showed that T3 with 

the addition of 0.6% encapsulated synbiotic which has a 

optimum pH (5.58 ± 0.21). 

 

4.8 Aw 

Water activity was the ratio between the pressure of the 

vapor solution with the solvent vapor pressure of pure water at 

the same temperature (Soeparno, 2005). Water activity value of 

0 means that the water molecules in simply could not perform 

activities in the chemical, while the value of 1 means the 

potential activity of water in chemical processes at maximum 

conditions. Data from highest to the lowest,  T3 (0.914 ± 0.005), 

and T2 (0.912 ± 0.008), T1 (0.904 ± 0.008), and the last T0 

(0.902 ± 0.032), showed a water activity that helps the activity 

of microbial growth in meat. Value of Aw typically 0.9 fresh 

meat, while the bacteria required Aw higher than a fungus or 

yeast. 

The result of research showed in Appendix 13, that the 

addition of the encapsulated synbiotic effect was no significant 

effect (P> 0.05) on Aw of broiler meat. This may due to the Aw 

value related to the water content of meat, which in the addition 

encapsulated synbiotic showed was no significant effect on the 

value of the water content of broiler meat with the average value 

of the water content of 30.45%. From the results of research, the 

average value of Aw broiler meat was (0.908 ± 0.013). Addition 
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encapsulated synbiotic would increase  the value of Aw on 

broiler meat, it showed an increase in the growth rate of bacteria 

on the surface of meat and increased chemical activity. The data 

resulted Aw has an average (0.908 ± 0.013), which provides less 

favorable conditions for Salmonella sp and Staphylococcus to 

live, where Salmonella sp, live on Aw 0.94 and bacteria 

Staphylococcus in Aw 0.86. The results showed that the addition 

of encapsulated synbiotic led to decrease the population of 

Salmonella sp, at T0 (4.54 ± 0.14) and T3 (2.44 ± 0.14).  

Dharma et al (2014) explained that the effect of the 

prebiotic has benefit to the host by stimulating the growth of 

beneficial bacteria showed a synergistic effect with probiotics, 

prebiotics would prevent the colonization of pathogenic 

bacteria. Probiotics could improve the micro flora like 

Lactobacillus sp, which has a competitive exclusion that 

eliminate the pathogenic bacteria from the gut and produced 

good-quality of meat that free from pathogenic bacteria. 

Aw value has a correlation with the water content, it was 

affected on resistance against microorganisms. Aw was also 

affected by the value of cooking loss, which the higher 

percentage of the cooking loss, as the higher the water content 

in the food ingredients. Dengen (2015) reported that food has 

Aw low (less than 0.90) more resistant to spoiled compared to 

foods containing Aw more than 0.98. Data showed that without 

the addition of encapsulated synbiotic had a lower Aw showed 

more resistant to spoiled compared to treatment with the 

addition of the encapsulated synbiotic. Foodstuffs that have a 

Aw content high generally accelerate the spoiled, from the 

growth of microbes and chemicals reaction of oxidation and 

enzymatic reactions. 
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CHAPTER V 

CONCLUSION AND SUGGESTION 

 

5.1 Conclusion 

Addition of encapsulated synbiotic as feed 

additive was no affect on the physical quality of broiler 

meat such as texture, color, value Aw,pH, while can 

decreased a cooking loss, decreased  pH, increased 

activity water, the texture gave the best result in used 

0,2% level of encapsulated  synbiotic,  lightness and 

yellowness gave the best result in used 0,4% synbiotics, 

and redness gave the best result in no addition 

synbiotic. 

 

5.2 Suggestion 

It could be suggested to further research 

determine the influence of synbiotic encapsulated on 

the chemical quality of broiler meat.  

 



49 
 

REFERENCES 

Adeyemo,G,O.2013. Growth Performance of Broiler Chickens 

Feed Fossil Shell Growth Promoter. Feed and Nutrition 

Science. 4 : 16-19. 

Afrianti, M.,Dwiloka, B.,dan Setiani, B,E. 2013. Perubahan 

Warna, Profil Protein, dan Mutu Organoleptik Daging 

Ayam Broiler setelah Direndam dengan Ekstrak Daun 

Senduduk. Jurnal Aplikasi Teknologi Pangan. 2 (3): 

116-120. 

Ahmad, R, Z. 2005. Pemanfaatan Khamir Saccharomyces 

cerevisiae untuk ternak. WARTAZOA. 15 (1): 49-55 

Anggraeni, Y. 2005. Sifat Fisik Daging Dada Ayam Broiler 

pada Berbagai Lama Post-mortem di Suhu Ruang. 

Skripsi. Institut Pertanian Bogor . 

Anonimous. 2006. SNI 01-3930.Pakan Anak Ayam Ras 

Pedaging (Broiler Starter). Jakarta. 

Anonimous. 2006.SNI 01-3931. Pakan Ayam Ras pedaging 

(Broiler Finisher). Jakarta. 

Anonimous. 2009. Undang-Undang Nomor 18 tahun 2009 pasal 

22 ayat 4c tentang Peternakan dan Kesehatan Hewan. 

Jakarta 

Anonimous. 2009.SNI 3924. Mutu Karkas dan Daging 

Ayam.Jakarta. 



50 
 

Anonimous. 2016. Handbook of Feed Additive Designation 

(Edition of Chemical Substances). Animal Product 

Safety Divison of Ministry of Agriculture, Foresty and 

Fisheries: Tokyo 

AOAC. 2005. Official Method of Analysis of The Association 

of Official Analytical Chemist. Benyamin Franlin 

Station. Washington DC. 

Ardiansyah, F.,Tantolo, S.,Nova, K. 2011. Perbandingan 

Performa Dua Strain Ayam Jantan Tipe Medium yang 

Diberi Ransum Komersial Broiler. 

 

Arifin, M., dan Vembriarto, J,P. 2014. Pengaruh Pemberian 

Sibiotik sebagai Alternatif Pengganti Antibiotic 

Growth Promoter terhadap Pertumbuhan dan Ukuran 

Vili Usus Ayam Broiler. Jurnal Sains Veteriner. 32 (2): 

205-2017. 

Ayama, H., Sumpavapol, P., and S, Chanthachum. 2014. Effect 

of ecapsulation of selected probiotic cell on survival in 

simulated gastrointestinal tract condition. 

Songklanakarin Journal Science Technology. 26 (3): 

291-299. 

Daud, M, 2005. Performan Ayam Pedaging yang Diberi 

Probiotik dan Prebiotik dalam Ransum (Performances 

of Broilers That Given Probiotics and Prebiotics in the 

ation). Jurnal Ilmu Ternak. 5 (2): 75-79. 

Dengen, R.2015. Perbandingan Uji Pembusukan dengan 

Menggunakan Metode Uji Postma, Uji Eber, Uji H2S, 

dan Pengujian Mikroorganisme pada Daging Babi di 



51 
 

Pasar Tradisional Sentral Makassar. Skripsi. 

Universitas Hasanuddin. Makassar. 

Dewi, S, H, C. 2012. Korelasi Antara Kadar Glikogen, Asam 

Laktat, pH Daging dan Susut Masak Daging Domba 

Setelah Pengangkutan. Jurnal AgriSains. 4 (5): 59-69. 

Dhama, K., Tiwari, R., Kh. R, U., and Chakraborty, S. 2014. 

Growth Prmoters and Novel Feed Additive Improving 

Poultry Production Bioactive Pronciples and Benefical 

Applications: The Trends and Advances. Interational 

Journal oof Pharmacology. 10 (3): 129-159. 

Direktorat Jenderal Peternakan dan Kesehatan Hewan. 2015. 

Outlook Komoditas Pertanian SubSektor Peternakan 

Daging Ayam. ISSN: 1907-1507.Jakarta. 

Dono, N, D. 2010. Kualitas Daging Ayam Broiler yang 

Mendapatkan Tepung Bawang Putih dan Tepung 

Temulawak dalam Ransum. JITV. 15 (2): 81-87. 

Faradila, S.,Suthama,N.,Sukamto,B. 2011. Kombinasi Inulin 

Umbi Dahlia-Lacyobacillus sp yang Mengoptimalkan 

Perkebangan Mikroflora dan Pertumbuhan Persilangan 

Ayam Pelung-Leghorn. Jurnal Veteriner. 17 (2): 168-

175. 

Febrisiantosa, A.,Istiqomah,L.Sofyan,A., Damayanti, E., 

Herdian., Julendra, H., dan Angwar,M. 2012. 

Persentase Karkas, Kandungan Lemak dan Kolesterol 

Daging Ayam dengan Penambahan Aditif Pakan 

Mengandung Bakteri Asam Laktat dan Tepung 



52 
 

Ganoderma lucidum . Workshop Nasional Unggas 

Lokal. 109-113 

Haryati, T., dan Supriyati. 2010. Pemanfaatan Senyawa 

Oligosakarida dari Bungkil Kedelai dan ubi Jalar pada 

Ransum Ayam pedaging. JITV. 5 (4): 251-260. 

Inayati, I., dan Putra, A, N. 2015. Penambahan Ubi Jalar 

Varietas Cilembu Sebagai Sumber Prebiotik untuk 

Meningkatkan Pertumbuhan Ikan Patin (Pangasius sp). 

Jurnal Perikanan dan Kelautan. 5 (1): 49-55. 

Ivanovska, T,P.,Maja, J,P., Kristina,M., and Lidija, P,T. 2014. 

Probiotics, prebiotics, synbiotics in prevention and 

treatment inflammatory bowel disease. Macedonian 

pharmaceutical bulletin. 60(2): 3-19. 

Kopuzlu,S., Onenc,A., Bilgin,O,C.,and Esenbugu, N. 2011. 

Determination of Meat Quality Through Principal 

Components Analysis. The Journal of Animal and Plant 

Sciences. 21(2): 151-156. 

Kustyawati, M, E., Sari, M.,dan Haryati, T. 2013. Efek 

Fermentasi dengan Saccharomyces cerevisiae terhadap 

Karakteristik Biokimia Tapioka. Agritech. 33(3): 281-

287. 

Lawrie, R,A. 2003. Meat Science. Edisi lima. Penerjemah 

Aminuddin, Parakasi.Universitas Indonesia Press: 

Jakarta. 

Matulessy,D,N.,Edi, S.,dan Rusman. 2010. Evaluasi 

Karakteristik Fisik, Komposisi Kimia, dan Kualitas 



53 
 

Mikrobioa Karkas Broiler Beku yang Beredr di Pasar 

Tradisional Kabupaten Halmahera Utara, Maluku 

Utara. Buletin Peternakan ISSBN 0126-4400. 34 

(3):178-185. 

Muliany, H, P. 2015. Outlook Komoditas Pertanian Sub Sektor 

Peternakan Daging Ayam. Pusat data dan Sistem 

Informasi Pertanian Kementrian Pertanian: Jakarta. 

Natalia, D.,Suprijatna,E., dan Muryani, R. 2016. Pengaru 

Penggunaan Limbah Industri Jamu dan Bakteri Asam 

Laktat (Lactobacillus sp)  sebagai sinbiotik untuk aditif 

pakan terhadap performans ayam petelur periode layer. 

Jurnal Ilmu-Ilmu Peternakan 26 (3): 6-13. 

Natalia, L. 2014. Kajian Produksi Es krim Probiotik dengan 

Pambahan Bakteri Asam Laktat Enkapsulasi. 

Natsir, M. H., Hartutik, O. Sjofjan and E.Widodo. 2013. Effect 

of  Either Powder or  Encapsulated form of  Garlic and  

Phyllanthus niruri  L. Mixtureon Broizperformances, 

Intestinal Characteristics and  Intestinal Microflora. 

Int. J.Poult.Sci. 12: 676-680. 

 

Noor,S,M dan Poeleongan, M. 2005. Pemakaian Antibiotika 

pada Ternak dan Dampaknya pada Kesehatan manusia. 

Lokakarya Nasional Kemanan Pangan Produk 

Peternakan. 56-64. 

Pratama, A.,Kusmayadi, S.,Roostita,L,B., Hartati,C., 

Hendronoto, A,W,L.,Donny, S, S.,Lilis, S., Jajang, G., 

Eka, W., dan Wendry,S,P. 2015. Evaluasi Karakteristik 



54 
 

Sifat Fisik Karkas Ayam Broiler Berdasarkan Bobot 

Badan Hidup. Jurnal Ilmu Ternak. 15 (2): 61-64. 

Prayitno, A, H., Suryanto, E., dan Zuprizal. 2010. Kualitas Fisik 

dan Sensoris Daging Ayam Broiler yang Diberi Pakan 

dengan Penambahan Ampas Virgin Oil (VCO). Buletin 

Peternakan. 34 (1). 

Purnasari, N., Jennie,B,S,L., dan Lilis, N. 2016. Karakteristik 

Mikrokapsul Lactobacillus plantarum da Stabilitasnya 

dalam Produk Selai Salak. Jurnal Teknologi dan 

Industri Pangan. 26 (1): 90-99. 

Raharjo, A, H, D., dan Bambang, S,S. 2005. Kajian terhadap 

Kualitas Karkas Broiler yang Disimpan pada Suhu 

Kamar setelah Perlakuan Pengukusan. Animal 

Production. 7 (1): 1-5. 

Rahayu ,I, H,S., dan Cahyo, B. 2010.  Pemanfaatan Tanaman 

Tradisional sebagai Feed Additive dalam Upaya 

Menciptakan Budidaya Ayam Lokal Ramah 

Lingkungan. Lokakarya Nasional Inovasi Teknologi 

Pengembangan Ayam Lokal. 126-131. 

Resnawati, H. 2008. Uji Organoleptik terhadap Daging Paha 

Ayam Pedaging yang Diberi Ransum Mengandung 

Berbagai Taraf Caing Tanah (Lumbricus rubellus). 

Seminar Nasional Teknologi Peternakan dan Veteriner. 

599-603. 

Sari,M.L.,Lubis, F,N.,dan Dewi,K. 2015. Pengaruh Pemberian 

Probiotik dan Tepung Kunyit (Curcuma domestica 



55 
 

Val). Dalam RAnsum terhadap pH, warna, dan Aroma 

Daging. Jurnal Peternakan Siwijaya. 4 (1): 47-53. 

Sartika,T dan Iskandar, S. 2008. Mengenal Plasma Nutfah 

Ayam Indonesia dan Pemanfaatannya. Sukabumi: 

Kepraks. 

Schrezenmeir,J., and Michael, D, V. 2001. Probiotics, 

Prebiotics, and Synbiotics Aprroaching a Definiton. 

Animal Journal Nutrition. 73: 1-4. 

Senditya, M., Hadi, M,S.,Estiasih,T., dan Saparianti, E. 2014. 

Efek Probiotik dan Sinbiotik Simplisia Daun Cincau 

Hitam (Mesona palustris BL) secara In vitro. Jurnal 

Pangan dan Agroindustri. 2 (3): 141-151. 

Sinurat,A.P.,Purwadaria,T., Togatorop,M,H., dan Pasaribu,T. 

2003.Pemafaatan Bioaktif Tanaman sebagai feed 

Additive pada Ternak Unggas: Pengaruh Pemberian 

Gel Lidah Buaya atau Ekstraknya dalam Ransum 

terhadap Penampilan Ayam Pedaging. JITV.8 (3): 139-

145. 

Soeparno.2005. Ilmu dan Teknologi Daging. Gadjah Mada 

University Press: Yogyakarta. 

Steel,R,G,D, and J.H.Torrie.1993. Prinsip dan Prosedur 

Statistika Suatu Pendekatan Biometrik. Penerjemah B, 

Sumantri. Jakata: PT Gramedia. 

Sumual, M,A., Hadju,M,D,R.,Rotinsulu,M,D.,dan Sakul, S,E. 

2014. Sifat Organoleptik Daging Broiler dengan Lama 



56 
 

Perrendaman Berbeda dalam Perasan Lemon Cui 

(Citrus microcarpa) . Jurnal zootek. 34 (2): 139-147. 

Suradi, K. 2006. Perubahan Sifat Fisik Daging Ayam Broiler  

Post Mortem Selama Penyimpanan Temperature Ruag 

(Change of Physical Characteristics of Broiler Chicken 

Meat Post Mortem During Room Temperature 

Storage). Jurnal Imu Ternak . 6 (1):23-27. 

Susanto, E. 2014. Standar Penanganan Pasca Panen Daging 

Segar. Jurnal Ternak. 5 (1): 15-20 

Tambunan, A,R. 2016. Karakteristik Probiotik Bebagai Jenis 

Bakteri Asam Laktat (BAL) pada Minuman Fermentasi 

Laktat Sari Buah Nanas.Skripsi. Universitas Lampung. 

Triana, E., Yulianto,E., dan Nur, N. 2005. Uji Viabilitas 

Lactobacillus sp. Mar 8 Terenkapsulasi. Bioversitas. 7 

(2): 114-117. 

Vyas, U., and Natarjan, R. 2012. Probiotics, Prebiotics and 

Synbotics: Gut and Beyond. Gastroenterology 

Research and Practice. 1-16. 

Wenk,C. 2000. Recent Advances in Animal Feed Additive such 

as Metabolic Modifiers, Antimicrobial Agents, 

Probiotics, Enzymes and Highly Available Minerals. 

Journal Animal Sciene. 13 (1): 86-95. 

Xu, M.,Bourque,F,G, Dumont, M,J., and Jabaji,S. 

2016.Encapsulation of Lactobacillus casei ATVV 393 

cels and evaluation of their survival afte freeze-drying, 



57 
 

storage and under gastrointestinal conditions. Journal 

of Food Engineering. 168 : 52-59. 

Yalcinkaya I., Gungor, T., Basalan, M., and Erdem, E. 2008. 

Mannan Oligosaccahrides (MOS) from Saccharomyces 

cerevisiae in Broiler : Effect on Perfomance and Blood 

Biochemistry. Turki Journal Veteriner Animal Science. 

32 (1): 43-48. 

Yusrizal., Noverdiman.,Manin, F., dan Yatno. 2012. Pengaruh 

Pengunaan Kombinasi Probiotik dan rebiotik 

(Sinbiotik) Bungkil Inti Sawit (BIS) Fermentasi 

Terhadap Penurunan Emisi Amonia Feses, Status 

Kesehatan dan Performans Ayam Petelur. Prosiding 

InSInas: 186-196. 



59 

 

Appendix 1. Coefficient variation DOC (Day Old Chick) 

 

DOC Weight (g) (x-x̄) (x-x̄)2 

1 39 1,30 1,68 

2 38 0,30 0,09 

3 32 -5,70 32,54 

4 39 1,30 1,68 

5 39 1,30 1,68 

6 43 5,30 28,05 

7 36 -1,70 2,90 

8 37 -0,70 0,50 

9 39 1,30 1,68 

10 36 -1,70 2,90 

11 38 0,30 0,09 

12 40 2,30 5,27 

13 39 1,30 1,68 

14 38 0,30 0,09 

15 37 -0,70 0,50 

16 42 4,30 18,46 

17 37 -0,70 0,50 

18 34 -3,70 13,72 

19 35 -2,70 7,31 

20 37 -0,70 0,50 

21 38 0,30 0,09 

22 40 2,30 5,27 

23 44 6,30 39,64 

24 35 -2,70 7,31 

25 39 1,30 1,68 

26 39 1,30 1,68 

27 41 3,30 10,86 

28 37 -0,70 0,50 

29 30 -7,70 59,35 

30 41 3,30 10,86 

31 37 -0,70 0,50 

32 40 2,30 5,27 
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33 40 2,30 5,27 

34 39 1,30 1,68 

35 37 -0,70 0,50 

36 36 -1,70 2,90 

37 40 2,30 5,27 

38 41 3,30 10,86 

39 37 -0,70 0,50 

40 37 -0,70 0,50 

41 40 2,30 5,27 

42 39 1,30 1,68 

43 33 -4,70 22,13 

44 41 3,30 10,86 

45 36 -1,70 2,90 

46 36 -1,70 2,90 

47 39 1,30 1,68 

48 35 -2,70 7,31 

49 41 3,30 10,86 

50 32 -5,70 32,54 

51 40 2,30 5,27 

52 35 -2,70 7,31 

53 40 2,30 5,27 

54 38 0,30 0,09 

55 35 -2,70 7,31 

56 35 -2,70 7,31 

57 40 2,30 5,27 

58 38 0,30 0,09 

59 35 -2,70 7,31 

60 35 -2,70 7,31 

61 39 1,30 1,68 

62 39 1,30 1,68 

63 39 1,30 1,68 

64 34 -3,70 13,72 

65 34 -3,70 13,72 

66 38 0,30 0,09 

67 40 2,30 5,27 
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68 35 -2,70 7,31 

69 39 1,30 1,68 

70 38 0,30 0,09 

71 36 -1,70 2,90 

72 35 -2,70 7,31 

73 35 -2,70 7,31 

74 39 1,30 1,68 

75 33 -4,70 22,13 

76 39 1,30 1,68 

77 34 -3,70 13,72 

78 37 -0,70 0,50 

79 34 -3,70 13,72 

80 36 -1,70 2,90 

81 37 -0,70 0,50 

82 32 -5,70 32,54 

83 36 -1,70 2,90 

84 46 8,30 68,82 

85 36 -1,70 2,90 

86 39 1,30 1,68 

87 38 0,30 0,09 

88 33 -4,70 22,13 

89 46 8,30 68,82 

90 36 -1,70 2,90 

91 41 3,30 10,86 

92 39 1,30 1,68 

93 38 0,30 0,09 

94 40 2,30 5,27 

95 44 6,30 39,64 

96 37 -0,70 0,50 

97 30 -7,70 59,35 

98 33 -4,70 22,13 

99 39 1,30 1,68 

100 36 -1,70 2,90 

101 36 -1,70 2,90 

102 30 -7,70 59,35 
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103 42 4,30 18,46 

104 43 5,30 28,05 

105 39 1,30 1,68 

106 37 -0,70 0,50 

107 35 -2,70 7,31 

108 36 -1,70 2,90 

109 32 -5,70 32,54 

110 35 -2,70 7,31 

111 37 -0,70 0,50 

112 41 3,30 10,86 

113 46 8,30 68,82 

114 35 -2,70 7,31 

115 48 10,30 106,01 

116 41 3,30 10,86 

117 33 -4,70 22,13 

118 39 1,30 1,68 

119 38 0,30 0,09 

120 40 2,30 5,27 

121 43 5,30 28,05 

122 42 4,30 18,46 

123 39 1,30 1,68 

124 36 -1,70 2,90 

125 35 -2,70 7,31 

Total 4713  1364.05 

Average 37.704   

 

Standart  Deviation = √
(x-x̄)2

n-1
=  √

1364,05

125 − 1
= 3.32 

Coefficient of Variation= 

Standart Deviation

Average Body Weight of DOC
×100% 
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=
3.32

37.704
× 100% 

= 8.81% 

Conclusion: Coefficient of Variation of  DOC weight that used 

8,81% (lower than 10%).  
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Appendix 2. Procedure of texture test 

The texture of meat measurements using Tensile Strength 

Instrument. The function was to determine the strength of 

materials / samples to withhold the force (N) (pressure or 

tension) per unit area (kg / cm2). 

1. Turn on the machine and install tensile strength tool 

accessories, according to the samples to be analyzed 

taking pressure or pull. 

2. Turn on incoming computer program software for 

machine tensile strength (File ZP Recorder).  

3. After the machine tensile strength and computer 

connected, the screen will show the program. 

4. The cursor was placed in the ZERO and in ON so that 

the tool tensile strength and the computer monitor 

showed the number 0.0 at the time of testing. 

5. Put it down the sample under a pressure or pinning 

accessories sample with puller accessories. 

6. The cursor was placed on the sign [  ], and at the right 

ON so that the computer will automatically record the 

force (N) and the distance by pressure or pull to the 

sample. 

7. Pressing the button [   ] for pressure (Compression) or 

the [    ]   button to pull (Tension) which is in tensile 

strength. 

8. After testing is completed press [      ] to stop and save 

data. 

9. The measurement results in the form of graphs can be 

recorded or printed directly. 
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10. When finished turn off the computer and tool tensile 

strength. 

11. Clean the tools from the rest of the sample that stick.   
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Appendix 3. Procedure of color test 

Color meat measurement used Color Reader MinoltaCR-10. 

The function was to determine the level of lightness and color 

material / samples. Color meat value measurements are as 

follows: 

1. Prepared the sample to be tested 

2. Turn on color reader (press ON) 

3. Determined the target to read L * a * b * color space or 

L * C * h. 

4. Measured the color and wrote the result that printed on 

the instrument. 

5. When finished, turn off the tool (press the OFF button). 

6. Cleaned the tools from the residual sample and keep it 

in place. 
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Appendix 4. The procedure of cooking loss test 

Cooking loss measurement based method of Soeparno (2005). 

Weight loss during cooking was cooking loss value. Cooking 

loss value measurements are as follows: 

1. Weighed 5 grams of the sample, put into a polyethylene 

plastic. 

2. Clipped and put into water bath temperature 80ᵒC for 

30 minutes. 

3. Samples flowing at water flowing in room temperature 

until cool. 

4. Samples take out from the plastic and dried with a tissue 

on the surface without the squeeze or press. 

5. The samples were then weighed. 

6.  Calculation of Cooking loss: 

 % Cooking Loss=  

  Weight before cooking - Weight after cooking x 100 

        Weight before cooking 
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Appendix 5. Procedure of pH test (Potential of Hydrogen) 

Measurement of pH used a pH meter based on AOAC method 

(2005). pH measurements at temperatures 27ᵒC with a pH 

meter, by translated the concentration of H+ ions in solutions 

signal conversion in the digital display so can be read directly. 

Measurement of pH values was as follows: 

1. Samples broiler meat taken 10 grams and destroyed by 

the miller, diluted with 10 mL of distilled water and 

homogenized. 

2. pH meter calibrated before used with a buffer solution 

at pH 4 and 7. 

3. The electrode was rinsed with distilled water and dried 

with a tissue, after following completion of the 

measurement. 

4. pH measurement broiler meat by dipping the electrode 

into the spell solution and do readings pH value at pH 

meter screen. 
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Appendix 6. Procedure test of Aw (water activity) 

Measurement of pH used a pH meter based on AOAC method  

(2005). Measurement of Aw were as follows: 

1. Weighed of sample 5 grams and crushed. 

2. Put the sample in a container of plastic to cover the 

surface. 

3. Placed the plastic container along with the sample into 

the container of the sample test. 

4. Closed test containers with the sensor reader of 

samples. 

5. Tested the samples, confirmed the display reads "reset". 

6. Pressed button "enter" when the device is in the ready 

position make sure the words "reset" switch "dwell". 

7. Wait until numerically stable and recorded value of Aw. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 7. Data and statistical analysis of texture test 
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Data tabulated results of texture test broilers meat with the 

addition of the encapsulated synbiotic 

Treatment Replication  Total Average 

± sd 1 2 3 4 5 

T0 2,4 2,5 2,4 2 2,4 11,7 2,34±0,19 

T1 2,0 2,2 2,2 2,2 1,3 9,94 1,98±0,39 

T2 1,9 1,7 2,9 2,2 1,6 10,3 2,06±0,52 

T3 2,2 2,6 1,9 2,5 1,8 11 2,2±0,35 

Total 8,54 9 9,4 8,9 7,1 42,94  

 

ANOVA: 

Correction Factor (CF)             = (∑ij Yij)2  

                        n 

     = 42,942    

                  20 

    = 92,19 

Sum of Square Total (SS)         = ∑X2 – FK 

    = 2,4 2+ 2 2+……+1,82 -92,19 

    = 94,91 -92,19 

    = 2,71 

Sum of Square Treatment  = ∑Treatment2 - CF 

            ∑Replication 

    =11,72+9,92+10,32+112-92,19 

     5 

    = 462,78 – 92,19 

                        5 
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    = 92,55- 92,19 

    = 0,36 

 

Sum of Square Error          = SS Total– SS Treatment 

    = 2,71 – 0,36 

      = 2,35 

Table ANOVA texture test with the addition of encapsulated 

synbiotic 

Source df SS MS F 

Calculate 

F table 

5% 1% 

Treatment 3 0,36 0,12 0,82 3,24 5,29 

Error 16 2,35 0,14    

Total 19 2,71     

 

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the texture of the broiler.  
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Appendix 8. Data and statistical analysis of color L* test 

Data tabulated results of color L* test broilers meat with the 

addition of the encapsulated symbiotic.  

Treatm

ent 

Replication  Tot

al 

Average 

± sd 1 2 3 4 5 

P0 39,5 36,5 33,6 36,1 33,1 178,

8 

35,76±2,

56 

P1 34,1 35,7 36,5 39,5 35,9 181,

7 

36,34±1,

97 

P2 36 39,6 39,9 37,1 37,7 190,

3 

38,06±1,

66 

P3 32,5 36,5 38,8 38 38,4 184,

2 

36,84±2,

57 

Total 142,

1 

148,

3 

148,

8 

150,

7 

145,

1 

735  

 

ANOVA: 

Correction Factor (CF)  = (∑ij Yij)2 

                       n 

    = 7352    

              20 

    = 27011,3 

Sum of Square Total (SS)      = ∑X2 – FK 

    =39,52+…+38,42– 27011,3 

    = 27105.26 -27011,3 

    =  94,01 
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Sum of Square Treatment  = ∑Treatment2 - CF 

            ∑Replication 

    =178,82+…+184,22  - 27011,3 

      5 

     

= 135128 – 27011,3 

                        5 

    = 27025,6 – 27011,3 

    = 14,362 

Sum of Square Error          = SS Total– SS Treatment 

    = 94,01 – 14,362 

      = 79,648 

Table ANOVA color L* test with the addition of encapsulated 

synbiotic 

 

Source df SS MS F 

Calculate 

F table 

5% 1% 

Treatment 3 14,362 4,78 0.96 3,24 5,29 

Error 16 79,648 4,97    

Total 19 94,01     

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the color L* of the broiler. 
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Appendix 9. Data and statistical analysis of color test (a*) 

Data tabulated results of color test (a*) broilers meat with the 

addition of the encapsulated synbiotic 

Treatme

nt 

Replication  Tota

l 

Average 

± sd 1 2 3 4 5 

T0 18 19,

7 

18,

7 

17 17,

6 

91 18,2±1,0

4 

T1 13,

5 

13,

9 

15,

9 

16,

8 

16,

4 

76,5 15,3±1,5

0 

T2 15,

1 

16,

6 

16,

8 

17 17,

1 

83,8 16,76±1,

05 

T3 13,

6 

13,

4 

18,

4 

17,

5 

17,

1 

80,2 16,04±2,

38 

Total 60,

2 

63,

6 

71,

2 

68,

3 

68,

2 

331,

5 
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ANOVA: 

Correction Factor (CF)  = (∑ij Yij)2 

                         n 

    = 331,52    

                     20 

    = 5494,61 

Sum of Square Total (SS) = ∑X2 – FK 

    =182+19,72+..+17,12- 5494,61 

    = 5558,13 -5494,61 

    = 63,51 

Sum of Square Treatment  = ∑Treatment2 - CF 

            ∑ Replication 

    =912+76,52+..+80,22- 5494,61 

        5 

 

    = 27587,73 – 5494,61 

                        5 

    = 5517,54- 5494,61 

    = 22,93 

Sum of Square Error          = SS Total– SS Treatment 

    = 63,51 – 22,93 

       = 40,58 

Table ANOVA color test (a*) with the addition of encapsulated 

synbiotic 

 

Source df SS MS F 

Calculate 

F table 

5% 1% 

Treatment 3 22,93 7,64 3,01 3,24 5,29 
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Error 16 40,58 2,53    

Total 19 63,51     

 

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the color test (a*) of the broiler. 

 

 

 

 

 

 

 

 

 

 

 

Appendix 10. Data and statistical analysis of color test (b*) 

Data tabulated results of color test (b*) broilers meat with the 

addition of the encapsulated synbiotic 

Treatme

nt 

Replication  Tota

l 

Average 

± sd 1 2 3 4 5 

T0 10,

8 

8,4 10 7,8 9,1 46,1 6,32±3,6

5 
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T1 7,8 11,

8 

10,

8 

8,5 9,6 48,5 8,82±2,1

2 

T2 9,5 10,

2 

7,1 8 7,1 41,9 6,98±2,3

2 

T3 10 11,

7 

10,

5 

7,8 7,3 47,3 8,44±1,2

7 

Total 38,

1 

42,

1 

38,

4 

32,

1 

26,

8 

183,

8 

 

 

ANOVA: 

Correction Factor (CF)  = (∑ij Yij)2 

                    n 

        = 183,82    

                     20 

    = 1689,12 

Sum of Square Total (SS)    = ∑X2 – FK 

    =10,82+8,42+…+7,32-1689,12 

    = 1732,36 -1689,12 

    = 43,23 

Sum of Square Treatment  = ∑ Treatment2 - CF 

            ∑ Replication 

    = 46,12 +…+ 47,32  - 1689,12 

     5 

 

    = 8470,36 – 1689,12 

                     5 

    = 1694.07 - 1689,12 

    =  4.95 

Sum of Square Error          = SS Total– SS Treatment 
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    = 43,23– 4,95 

      = 38,28 

Table ANOVA color test (b*)  with the addition of encapsulated 

synbiotic. 

 

Source df SS MS F 

Calculate 

F 

table 

 5% 1% 

Treatment 3 4,95 1,65 0,68 3,24 5,29 

Error 16 38,28 2,39    

Total 19 43,23     

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the color test (b*) of the broiler. 
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Appendix  11. Data and statistical analysis of cooking loss 

test 

Data tabulated results of cooking loss test broilers meat with the 

addition of the encapsulated synbiotic 

Treatm

ent 

Replication  Tot

al 

Average 

± sd 1 2 3 4 5 

T0 33,3 31,1 32,1 32,5 33 162 32,4±0,8

6 

T1 32,6 32,2 34,3 27,5 30,3 156,

9 

31,38±2,

59 

T2 33,9 26,6 31,6 28,5 29,5 149,

9 

29,98±2,

83 

T3 28,1 26,9 28,3 26,8 25,8 135,

9 

27,18±1,

02 

Total 127,

9 

116,

8 

126,

3 

115,

3 

118,

4 

604,

7 

 

 

ANOVA: 

Correction Factor (CF)   = (∑ij Yij)2 

                        n 

    = 604,72    

                     20 

    = 18283,1 

Sum of Square Total (SS)    = ∑X2 – FK 

    =33,32+…+25,82 -18283,1 

    = 18426,25-18283,1 
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    = 143,14 

Sum of Square Treatment  = ∑Treatment2 - CF 

            ∑ Replication 

    =1622+…+135,92  - 18283,1 

     5 

    = 91800,43 – 18283,1 

                        5 

    = 18360,09 - 18283,1 

    = 76,98 

Sum of Square Error          = SS Total– SS Treatment 

= 143,14 –76,98 

      = 66,16 

Table ANOVA cooking loss test with the addition of 

encapsulated synbiotic 

 

Source df SS MS F 

Calculate 

F table 

5% 1% 

Treatment 3 76,98 25,66 6,20 3,24 5,29 

Error 16 66,16 4,13    

Total 19 143,14     

 

Conclusion :  

F Calculate > F table 0,01: means that the addition of 

encapsulated symbiotic with different percentages there was 

highly significant effect (P < 0,01) in cooking loss  test broiler 

meat 
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Duncan Multiple Range Test 

SE (Standart Error) = 𝑅𝑥√
𝑀𝑆 𝐺𝑎𝑙𝑎𝑡

𝑟
 

          = 𝑅𝑥√
4,13525

5
 

          = 𝑅𝑥√0,82705 

          = 0,909 

 

 Table critical value of DMRT 1% 

p 2 3 4 5 

JND 1% 4,131 4,308 4,425 4,508 

JNT 1% 3,755 3,915 4,022 4.097 

 

Notation 

Treatment Average Notation 

P3 27,18 ab 

P2 29,98 ab 

P1 31,38      b 

P0 32,4      b 
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Appendix 12. Data and statistical analysis of pH test 

Data tabulated results of pH test broilers meat with the addition 

of the encapsulated synbiotic 

Treatme

nt 

Replication  Tota

l 

Average 

± sd 1 2 3 4 5 

T0 5,7 5,6 5,6 6 5,9 28,8 5,76±0,1

8 

T1 5,6 5,4 5,6 5,7 5,8 28,1 5,62±0,1

4 

T2 5,4 5,6 5,7 5,6 5,7 28 5,6±0,12 
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T3 5,4 5,5 5,7 5,9 5,4 27,9 5,58±0,2

1 

Total 22,

1 

22,

1 

22,

6 

23,

2 

22,

8 

112,

8 

 

 

ANOVA: 

Correction Factor (CF)  = (∑ij Yij)2   

                         n 

    = 112,82    

                       20 

    = 636,192 

Sum of Square Total (SS)   = ∑X2 – FK 

    =5,72+5,62+…+5,42 - 636,192 

    = 636,76 - 636,192 

    = 0,568 

Sum of Square Treatment  = ∑Treatment2 -  CF 

            ∑Replication 

    =28,82+…+27,92- 636,192 

              5 

    = 3181,46 – 636,192 

                       5 

    = 636,292- 636,192 

    = 0,1 

Sum of Square Error          = SS Total– SS Treatment 

    = 0,568 – 0,1 

      = 0,468 

Table ANOVA pH test with the addition of encapsulated 

synbiotic 
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Source df SS MS F 

Calculate 

F table 

5% 1% 

Treatment 3 0,1 0,03 1,13 3,24 5,29 

Error 16 0,468 0,02    

Total 19 0,568     

 

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the pH of the broiler. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 13. Data and statistical analysis of Aw test 

Data tabulated results of Aw test broilers meat with the addition 

of the encapsulated synbiotic 
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Treatme

nt 

Replication  Tota

l 

Average ± 

sd 1 2 3 4 5 

T0 0,9

5 

0,9

2 

0,8

8 

0,8

7 

0,8

9 

4,51 0,902±0,0

32 

T1 0,9

1 

0,8

9 

0,9

1 

0,9

1 

0,9 4,52 0,904±0,0

08 

T2 0,9

1 

0,9

2 

0,9 0,9

2 

0,9

1 

4,56 0,912±0,0

08 

T3 0,9

1 

0,9

1 

0,9

1 

0,9

2 

0,9

2 

4,57 0,014±0,0

05 

Total 3,6

8 

3,6

4 

3,6 3,6

2 

3,6

2 

18,1

6 

 

 

ANOVA: 

Correction Factor (CF)  = (∑ij Yij)2   

                         n 

    = 18,162    

                      20 

    = 16,489 

Sum of Square Total (SS) = ∑X2 – FK 

    =0,952+…+0,922-16,489 

    = 16,4948-16,489 

    = 0,00552 

Sum of Square Treatment  = ∑ Treatment2 - CF 

            ∑ Replication 

    = 4,512+….+4,572  - 16,489 

      5 
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    = 82,44 – 16,489 

                     5 

    = 16,4898- 16,489 

    = 0,0008 

Sum of Square Error          = SS Total– SS Treatment 

    = 0,00552–0,0008 

      = 0,00472 

Table ANOVA Aw test with the addition of encapsulated 

synbiotic 

Source df SS MS F 

Calculat

e 

F table 

5% 1% 

Treatmen

t 

3 0,0008 0,00026

7 

0,90 3,2

4 

5,2

9 

Error 1

6 

0,0047

2 

0,00029

5 

   

Total 1

9 

0,0055

2 

    

 

Conclusion :  

F Calculate < F Table: means that the addition of encapsulated 

synbiotic with different percentages there was no significant 

effect (P> 0.05) in the Aw of the broiler. 
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Appendix 14. Documentation 

 

 

 

 

 

 

 

 

         Broiler Rearing          Weighing Broiler 

 

 

 

 

 

      

 

 

      Encapsulation Process  Texture test 

    

 

 

 

 

 

 

 

 Aw Test   Samples of Meat 
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 Color Test          Cooking Loss Test 

 

 

 

 

 

           Weighing Sample       pH test 


