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ABSTRACT 

 

 The aim of this research was to determine the effect of 

liquid Saccharomyces cerevisiae addition in feed on physical 

quality and cholesterol of broiler meat. Materials were used 

100 birds 8-days old unsexed strain Lohmann broiler with 

average body weight 122.6 g/bird + 10.73 gram with 

coefficient of variance 8.76 %. The method was experimental 

within 5 treatments and 4 replications. The feed treatment 

consisted of T0: basal feed (control), T1: basal feed + liquid 

Saccharomyces cerevisiae 0.2% (v/w), T2: basal feed + liquid 

Saccharomyces cerevisiae 0.4% (v/w), T3: basal feed + liquid 

Saccharomyces cerevisiae 0.6% (v/w), T4: basal feed + liquid 

Saccharomyces cerevisiae 0.8% (v/w). The variables that 

measured were color, tenderness, water holding capacity, 

cooking loss, and cholesterol of breast meat. Data were 

analyzed by using one-way ANOVAs based on Completely 

Randomized Design, if there was a significant effect between 

the treatments then tested with Duncan’s Multiple Range Test. 

The research result showed that the addition of liquid 

Saccharomyces cerevisiae in feed give significantly effect (P < 

0.01) on cholesterol and it doesn’t give significantly effect (P 

> 0.05) on color, tenderness, water holding capacity, and 

cooking loss. It can be concluded that addition 0.8% (v/w) of 

liquid Saccharomyces cerevisiae showed best results due to 

mailto:sitimuzayanah37@gmail.com
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decreasing cholesterol and give the standard value of color, 

tenderness, water holding capacity, and cooking loss of broiler 

breast meat. 

 

Keywords: liquid probiotic, meat physical quality, cholesterol, 

broiler 
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SUMMARY 

 

Probiotic is one kind of feed additive from living 

microorganism that give benefit to the host body due to 

improve and influencing the production and product through 

produce vitamin, enzyme and balancing the microorganism in 

the gastrointestinal tract. Saccharomyces cerevisiae is one 

kind of probiotics belong to yeast, have function as probiotic 

due to still alive in the gastrointestinal tract and the cell wall 

consist of beta glucan and oligosaccharide that can improve 

and increasing the digestion and nutrient absorption, immunity 

system, and increasing the pH ultimate of the meat. This 

research was conducted in Tlekung village, Kecamatan 

Junrejo, Batu, Malang, with ambient temperature 23-29
0
C and 

relative humidity ranged between of 80-92%. The data was 

taken from May 6
th 

until June 10
th
 2014. The liquid probiotic 

Saccharomyces cerevisiae got from Microbiology Laboratory 

of Medical Faculty. The analysis of physical quality of meat 

was measured at Animal and Food Science Laboratory of 

Faculty of Animal Husbandry and Laboratory Food Quality 

and Food Safety of Faculty of Technical Agriculture, 

mailto:sitimuzayanah37@gmail.com
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University of Brawijaya. The cholesterol analysis was 

measured at Science Laboratory, University of Padjajaran. The 

aim of this research was to determine the effect of liquid 

Saccharomyces cerevisiae addition in feed on physical quality 

(color, tenderness, cooking loss, and water holding capacity) 

and cholesterol of broiler breast meat. 

The material was used in this research consist of 100 

birds 8-days old unsexed Lohmann and rearing till 35 days. 

The method was feed trial experimental used completely 

randomized design with 5 treatments and 4 replications, each 

replication consisted of 5 birds. The feed treatments were P0: 

basal feed without addition liquid Saccharomyces cerevisiae, 

T1: basal feed + liquid Saccharomyces cerevisiae 0.2% (v/w), 

T2: basal feed + liquid Saccharomyces cerevisiae 0.4% (v/w), 

T3: basal feed + liquid Saccharomyces cerevisiae 0.6% (v/w), 

T4: basal feed + liquid Saccharomyces cerevisiae 0.8% (v/w). 

The variables include color (L*, a*, b*), tenderness, cooking 

loss, water holding capacity, and cholesterol of broiler breast 

meat. Data were analyzed using one-way ANOVAs based on 

Completely Randomized Design, if there was significant effect 

then continued with Duncan Multiple Range Test. 

The research results showed that the treatment give 

significantly effect (P<0.01) on cholesterol and it doesn’t give 

significantly effect (P>0.05) on color, tenderness, cooking 

loss, and water holding capacity of broiler breast meat. The 

highest average value of brightness meat color (L*) were 

treatment T4 (38.77 + 2.59), T1 (38.45 + 0.91), T2 (37.25 + 

2.20), T3 (37.00 + 2.45), and T0 (36.25 + 2.50), respectively. 

The highest average value of redness (a*) were treatment T4 

(12.25 + 0.81), T1 (11.42 + 0.51), T3 (11.32 + 0.94), T0 

(11.27 + 0.49), and T2 (11.12 + 0.62), respectively. Then, the 
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highest average value of yellowness (b*) were treatment T2 

(10.72 + 2.22), T3 (10.47 + 2.58), T1 (10.42 + 1.57), T4 (9.15 

+ 0.98), and T0 (8.32 + 0.98), respectively. The highest 

average value of tenderness were treatment T1 (14.57 + 1.84), 

T2 (14.55 + 2.98), T3 (14.07 + 2.43), T0 (13.32 + 2.91), and 

T4 (12.87 + 2.48), respectively. The highest average value of 

water holding capacity were treatment T4 (45.03 + 4.15), T3 

(44.12 + 4.24), T2 (41.80 + 0.67), T1 (40.86 + 2.59), and T0 

(38.10 + 3.27), respectively. The highest average value of 

cooking loss presentation were treatment T2 (27.21 + 1.09), 

T4 (26.75 + 1.70), T3 (25.78 + 1.80), T0 (25.68 + 2.25), and 

T1 (24.79 + 2.09), respectively. The highest average value of 

cholesterol content were treatment T0 (82.71 + 0.18
c
), T1 

(81.72 + 0.15
c
), T2 (78.17 + 0.57

b
), T3 (74.62 + 0.60

a
), and T4 

(73.97 + 0.49
a
), respectively. 

It can be concluded that addition 0.8% (v/w) of liquid 

Saccharomyces cerevisiae showed best results due to 

decreasing cholesterol (73.97 + 0.49
a 

mg/100 g) and give 

similiar result with broiler quality due to increasing colour 

(L*= 38.77 + 2.59, a*= 12.25 + 0.81, b*= 9.15 + 0.98), 

tenderness (12.87 + 2.48 N), water holding capacity 

percentation (45.03 + 4.15), and cooking loss percentation 

(26.75 + 1.70). So, it can be recomended to add 0.8% (ml/g) of 

liquid Saccharomyces cerevisiae and observe the viability of 

Saccharomyces cerevisiae in broiler feed. 
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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Poultry industry in Indonesia has been developed fastly. 

Data from BPS (2014) noted that population of broiler from 

2000 untill 2014 have been increase fastly. It was showed the 

population in 2000 was 530,874,000 birds become 

1,481,872,000 birds in 2014. The increasing of broiler 

population showed the awareness of people to requiring the 

necessary, by changing the mindset that not only eat but also 

eat healthy food. It was showed from BPS’s data (2014) that 

the average of consumption value per capita for a week in 

2007 is 0.079 kg and increase into 0.083 kg in 2014. The 

changes have been causing the production sector to increasing 

the efficiency, especially for feed efficiency. 

Feed is one kind of important aspect that influence 

directly to the production and the meat quality that decided the 

acceptable of consumer. Achmad and Husain (2004) stated 

that feed used 60–70% of production cost. One alternative to 

increasing the feed efficiency was using antibiotic. Antibiotic 

is chemical substance that resulted by microorganism such as 

yeast and capable to blocked pathogen microorganism in the 

livestock’s body. Usually, antibiotic used for medication by 

add in feed. The major function of antibiotic were growth 

promoters and prevent infection from bacteria, so can help to 

improve the performance production and decreasing the failed 

farming. Salama, et al. (2008) stated that using antibiotic for 

broiler can result chemical residues that accumulated in the 
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meat and became a danger for human healthy. The pathology 

effect that caused by antibiotic residue are allergic, disturbance 

of reproduction system, liver, and chemical residue that 

accumulated in the meat will causing carcinogenic and raising 

bacterial resistant that danger for human healthy and 

environment (Yurdakul, Erginkaya, and Unal,  2013). 

The alternative as substitute of antibiotic was needed for 

production and produce safety meat. Saccharomyces 

cerevisiae is one kind of biotechnological feed product that 

has special capability in the gastrointestinal tract and belong 

one of a kind of probiotic. Probiotic is a beneficial 

microorganism that given to the livestock and has positive 

effect for the performance production and the product quality 

include egg quality, meat quality, etc. Saccharomyces 

cerevisiae was content of protein, vitamin and producing 

enzyme that directly help digestion system and nutrient 

absorption (Santin, et al., 2001), the cell wall content of beta 

glucan and oligosaccharide to increasing the immunity system, 

and content of organic acid that can decrease cholesterol 

(Wahyono, 2002). It is possible for Saccharomyces cerevisiae 

to substitute the function of antibiotic by improve digestion 

system and nutrient absorption for growth promoters, 

increasing nutrient absorption, and resulting the safety meat 

for consumer. There was an idea to using liquid probiotic 

Saccharomyces cerevisiae in broiler feed for improve the 

physical quality of meat include color, tenderness, water 

holding capacity, cooking loss, and decreasing cholesterol of 

broiler breast meat, so can resulted healthy meat. 
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1.2 Problems 

The problems of this research was how about the effect 

of adding liquid probiotic Saccharomyces cerevisiae for the 

physical quality of meat (color, tenderness, water holding 

capacity, cooking loss) and cholesterol content of broiler 

breast meat. 

 

1.3 Purpose 

The purpose of this research was to determine the effect 

of liquid probiotic Saccharomyces cerevisiae addition in feed 

for the physical quality of meat (color, tenderness, water 

holding capacity, cooking loss) and cholesterol content of 

broiler breast meat. 

1.4 Advantages 

The result of this research could be useful for 

information about using liquid probiotic Saccharomyces 

cerevisiae for the physical quality of meat (color, tenderness, 

water holding capacity, cooking loss) and cholesterol content 

of broiler breast meat. 

1.5 Research Framework 

Increasing the broiler meat consumption in Indonesia 

was in line with the changing of mindset consume the healthy 

food. The improving management by those demands, poultry 

industry increasing the feed efficiency for reach the efficient 

and effective production. The management of feed efficiency 

is needed due to the feed cost spent 60-70% of total production 

cost. Feed also influencing directly to the production and the 

product quality (Achmad and Husain, 2004). One alternative 

that factory used for increasing feed efficiency is by using 
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antibiotic. The major function of antibiotic in the feed are 

growth promoters, prevent the infection from bacteria for 

increasing the production, prevent the livestock from disease, 

and decreasing the failed farming. Samadi (2004) stated that 

using more antibiotic will give residue to the food product 

such as meat. The thing happened due to broiler resistance to 

the pathogen bacteria. The residue will content in the food that 

endanger for the consumer. By those, it is needed alternative 

from additive feed that not only increasing feed efficiency but 

also resulting the safety product such as health and safety 

broiler meat. 

Probiotic is one of a kind alternative that can be used as 

additional feed to substitute the role of antibiotic. Daud et al. 

(2007) stated that probiotic content of living microorganism 

and have function for improving the balancing of 

microorganism in the gastrointestinal tract. One of probiotics 

that easily to get in the biomassa product is Saccharomyces 

cerevisiae. Santin et al (2001) stated that beta glucan and 

oligosaccharide content in the cell wall of Saccharomyces 

cerevisiae that can improve the immunity system, the power of 

mucus, and balancing the intestinal micro flora. Probiotic also 

have important nutrient such as protein, vitamin B- complex, 

and mineral’s essential, so it’s possible to act as therapeutic 

agent and growth promoters. Beside those, probiotic act as 

single cell protein that have high nutrient especially for amino 

acid essential supply that needed for synthesis the myofibril, 

increasing the protein digestion (Sukada, 2006). Wahyono 

(2002) stated that probiotic can produce anti cholesterol 

substance and absorb the cholesterol into their cell. Organic 

acids that resulted in the blood artery such as folat acid, 

ascorbic acid, and colat acid can causing dissociation of low 



5 
 

density of lipoprotein (LDL) or particle composer of endanger 

cholesterol. So, by the alternative of liquid Saccharomyces 

cerevisiae in the feed can replace the role of antibiotic and 

resulting the safety and good chicken meat for the consumer. 

This research used liquid Saccharomyces cerevisiae that 

can calculated the active total plate count (TPC) in the inside 

of cell itself. The level of liquid Saccharomyces cerevisiae 

was given 0%, 0.2%, 0.4%, 0.6%, 0.8% (v/w). The basal feed 

composition consist of soybean meal, meat bone meal, corn 

gluten meal, oyster shell, corn, rice bran, palm oil, salt, and 

premix. The research framework for this research can be seen 

at Figure1. 
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Figure 1. Research Framework 

1.6 Hypothesis 

The using of liquid probiotic Saccharomyces cerevisiae 

as feed additive for broiler can improve the quality (improve 

physical quality and decreasing the cholesterol) of broiler 

meat. 
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CHAPTER II 

LITERATURE REVIEW 

 

2.1 Research Review 

Antibiotic have function to decrease infectious disease, 

increasing growth performance, and as therapeutic agent. One 

of the frequent of antibiotic using is developt and spread the 

resistent bacteria. After cooking, the meat also carried this 

resistent bacteria, and after ingested this food, the human also 

in danger due to the meat will be colonised by resistent 

bacteria and causing allergic, gastrointestinal disturbance, 

reproductive disturbance, etc. (Salama, et al., 2008). A popular 

alternative to substitute the antibiotics was probiotics which 

have been used in poultry for decreasing pathogenic bacteria. 

The positive effects of it can result directy  to nutritional 

effect, health effect, or probiotics mechanism as bioregulators 

in the intestinal microflora and increasing immunity system 

(Shareef and Al-Dabbagh, 2009). 

Boulianne dan King (1998) in Bintoro, et. al. (2006) 

explained that imperfect process of removing blood can 

caused dark and firm of meat and influencing the 

concentration of final pigmen. Supplementation of 

Saccharomyces cerevisiae can increase growth, weight of 

carcass, and decreasing abdominal fat in broiler (Onifade et 

al., 1999 in Farahdiba 2011). Paryad dan Mahmoudi (2008) 

stated that Saccharomyces cerevisiae supplementation can 

improve carcass quality of broiler. Kompiang (2002) stated 

that 5 ml/L of Saccharomyces cerevisiae increased body 

weight gain, final body weight, and decreasing FCR. Another 
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research from Hartono (2013) showed that 0.1% of 

Saccharomyces cerevisiae increased significantly on body 

weight gain, feed efficiency, and decreasing N and P that 

secreted in feces, and yeast culture 0.1% improved feed intake 

and FCR. 

Winarno (1992) stated that tenderness related with meat 

composition such as colagen, fibre, and intramuscular fat in 

fibrous cell. Soeparno (2005) also stated that colagen content 

in the meat influenced by fat content due to marbling can be 

soluble colagen become gelatin and affecting tenderness of 

meat. Marbling or intramuscular fat will be soluble the fibrous 

cell in meat and increasing the tenderness. 

The variance of cooking loss actually between 1.5 – 

54.5% (Bouton et al., 1978). Factors that influencing cooking 

loss are time and temperature of cooking. Intramuscular fat 

also affecting to prevent and lowering the excessing of meat 

liquid while cooking. The higher of fat content will increase 

the capability to hold up  water by meat protein, due to 

intramuscular fat that covered the microstructure tissue of 

meat (Lawrie, 2003) 

Muchbianto (2009) stated that water holding capacity of 

broiler meat was 25 -38%. Factors that affecting WHC were 

age, species, genus, sex, feed additive, carcass weight, and 

treatment before and after slaughter, intramuscular fat, and 

fungtion of muscle. The changes of water holding capacity is 

predicted that there are changes of ion molecules that binded 

by meat protein. The decreasing of water holding capacity 

caused by increasing of lactic acid bacteria that acumulated in 

the miofibril of protein that have been damage, so the 

capability of protein to binding water will be loss. 
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Bidura, et. al. (2002) stated that yeast of Tapai decrease 

abdominal fat and cholesterol content in duck meat. The 

decreasing of fat deposition is predicted that caused by 

decreasing of fatty acid’s synthesis. Santoso (2001) also 

showed that decreasing of fat deposition caused by probiotic 

culture that can decreasing activity of enzime Acetyl- CoA 

carboxylase in liver to synthesis fatty acid. 

 

2.2 Research Theory  

2.2.1 Broilers 

According to Winedar, et al. (2006) broiler is one of 

cheap animal protein sources. Hasan, et al. (2013) stated that 

broiler have special characteristics, include fast growth rate 

which may possibly to be harvest at 5-6 weeks, muscle 

deposition mostly in breast and thigh part, and lower of 

activity if compared to another birds. Purnomo (2012) stated 

that the characteristic of broiler include smooth texture of skin 

and meat, then breast bone which flexible-cartilage type. 

Broiler’s meat have high nutritious content, delicious smell 

and taste, smooth texture, and cheap price. Chemical 

composition of broiler meat include 18.6% of protein, 15.06% 

of fat, 65.95% of moisture, and 0.79% of ash (Suradi, 2008) 

Atmomarsono (2004) stated that broiler have high 

productive performance, because in five weeks old can reach 

body weight between 1.75-2 kg. Several factors which 

influence final body weight of broiler include genetic, sex, 

breed, protein content in feed, temperature, housing 

management, and sanitation (Hartono, et al., 2013). Feed 

quality became an important factor which will be very 

established the successful of broiler rearing. 
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2.2.2 Feed Nutrient Requirement 

Hasan, et al. (2013) stated the factors which affect body 

weight of broilers were feed (nutrient), genetics, sex, 

temperature, and rearing management. Soeparno (2005) also 

stated the factors which influence body weight of broiler were 

feed intake, feed quality, sex, duration of maintenance, and the 

activity of the animal itself. This is caused by differentiation of 

nutrient requirements at each phase. Genetic and 

environmental factors also affect the growth of broiler that 

includes the body weight, chemical composition, and carcass 

components. 

One of the most important factors that affect growth 

performance of broilers was feed. Suprijatna, et al. (2005) 

stated that feed is a mixture of several organic and inorganic 

material that given to meet the nutrient requirement for growth 

and development of the livestock. The feed quality can be 

expressed by nutrient requirement of livestock include the 

type, amount, and the balance of nutrients. According to 

Soeparno (2005), the amount and quality of feed associated 

with an increase or decrease in feed intake, then will affect to 

the meat quality. Prabowo (2007) stated the good quality of 

feed and was given in the optimum amount will give good 

effect to the meat quality. 

According to Wahju (1997), nutrient requirement of 

broiler in starter phase was 21-24% of crude protein and 2800-

3300 kcal/kg of metabolizable energy. Protein and 

metabolizable energy was important to support the growth and 

development of broilers. The function of proteins includes the 

formation of body tissues, enzymes formation for 

reproduction, and energy sources. According to Indonesian 
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National Standard (SNI) (2006), the table of nutrient 

requirements for broilers was showed below in Table 1. 

 

Table 1. Standard Nutrient Requirements of Feed for Broiler 

Feedstuff 

Periode 

Starter 

(0-21 days) 

Finisher  

(21-35 days)
 

Metabolizable energy 

(Kkal/Kg) 

Crude protein (%) 

Crude fat (%) 

Crude fiber (%) 

Ca (%) 

P available (%) 

Lysine 

Metyonin 

Metyonin + sistin 

Min. 2900 

 

Min. 19.0 

Max. 7.4 

Max. 6.0 

0.9-1.2 

Min. 0.4 

Min. 1.1 

Min. 0.4 

Min. 0.6 

Min. 2900 

 

Min. 18.0 

Max. 8.0 

Max. 6.0 

0.9-1.2 

Min. 0.4 

Min. 0.9 

Min. 0.3 

Min. 0.5 

Source: SNI (2006) 

 

2.2.3 Feed Additive 

Murwani, et al. (2002) stated that feed additive is 

additional feed ingredients which given to improve animal 

production and animal product quality. Additive or feed 

additive was given to livestock through feed mixing. The feed 

additive was given in small amounts. Feed additive used as a 

source of vitamins, minerals, and also antibiotics. 

Ravindran (2012) stated that feed additives can be 

classified into two kinds, namely nutritive feed additive and 

non-nutritive feed additive. Nutritive feed additive is added to 

the feed to improve the nutritional content of the feed as a 

supplement of vitamins, minerals, and/or amino acids. Non-
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nutritive feed additive does not affect the nutrient content of 

the feed, but aimed as feed preservatives (antioxidant), inhibit 

pathogens, and improve nutrient palatability and digestibility 

(antibiotics, prebiotics, probiotics, acidifiers, and enzymes). 

Feed additive in the form of minerals usually derived from 

inorganic materials such as dicalcium phosphate, salt, 

defluorinated phosphate, tricalcium phosphate which usually 

used at a dose of 0.2-0.3% in the feed. Micro mineral such as 

zinc, iron, manganese, and cobalt are needed in small amounts 

at a dose of 0.01% in the feed. Essential amino acids (L-lysine, 

DL-methionine, L-threonine, and L-tryptophan) can be added 

to the feed to meet the balance of amino acids. 

 

2.2.4 Probiotics 

Probiotic is defined as single or mixed bacterial cultures 

that provide beneficial effect on health by balancing intestinal 

micro flora in the digestive tract. Fuller (1992) defined that 

probiotics are beneficial live microbial feed additives that can 

improved the balancing of microorganisms in the digestive 

tract. Although give beneficial effect, Kompiang (2009) states 

the several criteria of microbes were (1) can be mass 

produced; (2) remain stable for a long time both in storage 

conditions and in the field; (3) be able to survive (it would be 

better if it can grow) in the digestive tract; and (4) have a 

beneficial impact on the host. Hananto (2012) stated that the 

probiotic is a product of the future as an alternative to 

antibiotics as growth promoters and improve the microbial 

balance in the digestive tract, by reducing microbes such as 

Escherichia coli, Salmonella sp., and Clostridium sp. 

Factors that affect the performance of probiotics 

include: (1) the composition of the host micro flora (2) the 
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mode of administration of probiotics on the host, (3) age and 

type of host, and (4) the quality and type of probiotic used 

(Kompiang, 2009). Probiotics supplementation can decreased 

or eliminate microbial pathogens which then increase growth 

performance of broiler. Winarsih (2005) stated that in the gut, 

probiotics do the strong adhesion to the intestinal wall, 

preventing the colonization of pathogenic microbes in the gut, 

so the chance of Salmonella sp. to stick to the intestine will be 

reduced. Thus, Salmonella sp. only within the lumen and will 

be issued with feces. 

Soeharsono (2010) stated that probiotics are non-

pathogenic microbes. Mechanism of action of probiotics by 

pressing non-indigenous microbe goes out from digestive 

tract, and then probiotic will replace the location of pathogenic 

microbes in the digestive tract. Probiotics derived from 

indigenous microbes, so the translocation process occurring 

naturally in the intestinal ecosystem. While, non-pathogenic 

indigenous microbes is a foreign object, therefore will be 

pushed out from the digestive tract. Other benefits of 

probiotics in poultry were reported by Kompiang (2009), 

probiotic can increase the activity of digestive enzymes and 

decrease the enzyme activity of harmful bacteria, then can 

improve digestion and stimulates the body's defense system. 

2.2.5 Saccharomyces cerevisiae 

Saccharomyces cerevisiae is a facultative aerobic 

microbes that can use both of aerobic and anaerobic systems to 

obtain energy from the breakdown of glucose. Saccharomyces 

cerevisiae resistant to high sugar levels and remain active at a 

temperature of 28 - 32ºC. Cells type of Saccharomyces 

cerevisiae is cylindrical, with cell size ranged between 5-20 
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microns, and typically 5-10 times greater than the size of 

bacteria. Saccharomyces cerevisiae growth optimally on 

environmental conditions with pH 4-5. This kind of yeast is 

non-pathogenic and non-toxic, so it is widely used in various 

fermentation processes such as bread making and alcohol 

(Purnomo, 2012). Wignyanto (2001) also stated that the 

optimum pH for Saccharomyces cerevisiae was 4.0-4.5 with 

temperature 25-30
0
C. Elevra and Putra (2006) stated that 

Saccharomyces cerevisiae need incubated for 20-30 hours to 

get optimum total cell about 10
6
-10

7 
CFU/ml for fermentation 

process. The growth curve can be seen at Figure 2. 

 

Figure 2. Growth curve of Saccharomyces cerevisiae (Elevra  

                 and Putra, 2006) 

 

According to Subrata, et al. (1996), Saccharomyces 

cerevisiae was able to improve the digestibility of fibrous 

material with increasing cellulolytic bacteria and enhances the 

absorption of phosphorus and phytase enzyme release, as well 

as providing various types of beneficial enzymes, vitamin B, 

lactic acid, fatty acids and minerals that are expected to be 
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useful to increase carcass weight broilers and affect the 

physical quality of broiler meat. Santin, et al. (2001) stated 

that in the cell wall of Saccharomyces cerevisiae contains 

beta-glucan which increasing the immune system of broiler, so 

that probiotics are able to act as a therapeutic agent. Spring, et 

al. (2000) stated the oligosaccharides were isolated from the 

cell wall of Saccharomyces cerevisiae has been proven to 

increase strength of the mucosa layer in small intestine and 

also can balance intestinal micro flora. 

Chemical composition of Saccharomyces cerevisiae 

consisted by 50-52% of crude protein, 30-37% of 

carbohydrates; 4-5% of fat; and 7-9% of minerals (Ahmad, 

2005). Paryad and Mahmoudi (2008) found that 

supplementation of Tapai yeast can improve carcass quality of 

broilers. Saccharomyces cerevisiae supplementation increases 

growth and carcass weight and give lower abdominal fat in 

broilers (Farahdiba, 2011). The decrease of fat deposition by 

Tapai yeast may cause by decline of fatty acid synthesis. 

Farahdiba, et al. (2011) showed that probiotic can decrease fat 

deposition by decline the activity of acetyl-CoA carboxylase 

in the liver. 

Results of the previous studies showed that 

supplementation of 0.02 to 0.06% of Saccharomyces 

cerevisiae in feed can increase growth performance, villus 

height, feed efficiency, and decrease the number of goblet 

cells (Sukada, 2006). Kompiang (2009) also reported that the 

supplementation of mixed culture of Saccharomyces 

cerevisiae and Enterococcus faecum in feed can meet vitamin 

B requirement of broiler. 
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2.2.6 Physical Quality of Meat 

2.2.6.1 Color Meat 

High quality meat is meat that has a rubbery 

consistency, smooth texture, bright color and marbling enough 

and contains good nutrients (Soeparno, 2005). Pre- and post-

mortem treatment will affect quality of the meat produced. 

Physical and chemical changes will happen after the animals 

slaughtered. Glycolysis after animal slaughtered will give 

effect on the pH value. Longer time of postmortem will cause 

lower pH value, this may caused by the conversion process of 

muscle into meat on certain postmortem interval. Normal 

ultimate pH of meat between 5.4 to 5.8 at 6 hours postmortem 

and colors will be bright red meat (Aberle, et al., 2001). 

The results of color measurement will give value of L *, 

a * and b * which can be determine the color of the meat. L * a 

high value (+) indicates that the meat has a brightness level 

(white) high, the value of a * high (+) indicates the value of 

the chrome (color red), whereas a high value of b * (+) 

associated with shades of yellow. L * value is to show the 

level of white or black as well as the level of meat pallor. 

White or paler meat can be resulted from the amount of light 

that was reflected back by the surface of the meat would also 

after transmitting in the flesh (Aberle, et al., 2001). Myoglobin 

concentration will be affected the color of the meat produced. 

Myoglobin was also composed of Fe atoms so giving blood 

meal (many containing Fe) will increase the concentration of 

myoglobin pigment. Negative sign (-) on the value of b* 

indicates, that the meat produced has a blue color element 

indicating the start of the process of decay in meat and can 

also increase the pallor on the meat. These results are in 
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accordance with the Lawrie (2003) that the color of meat is 

affected by the final pH of the meat, high pH causes the color 

becomes darker. 

2.2.6.2 Tenderness 

Tenderness of meat was the most important aspect to 

determine the meat quality. Factors that affect the tenderness 

of meat classified into ante mortem factors such as genetics, 

breed, physiology, age, management, gender, and species. 

Postmortem factors include chilling process, refrigeration, 

withering, and freezing including storage time and 

temperature, and processing methods, including methods of 

cooking and adding softer agent. Tenderness may vary among 

species, breeds of the same species, pieces of carcass, and in 

between the muscles, as well as the same muscles (Soeparno, 

2005). 

Maruddin (2004) states that the meat with a high pH 

value is more tender than aging at low pH. Soeparno (2005) 

stated that the number and strength of collagen that affect 

tenderness can be increased according to age. Covalent cross 

linking increases during growth and development of livestock 

and collagen becomes more powerful as well as the higher 

level of energy, fat produced more and more so that tenderness 

of meat increases. Fat produced is not entirely fit into the 

flesh, but stockpiled under the skin (sub cutan) in large 

numbers, as it also happens to accumulation of abdominal fat 

is fat that is found in the abdominal cavity consequently 

remain low fat content of meat. The higher protein content in 

meat resulted the lower value of meat and it become more 

tender (Hartono, et al., 2013). 
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2.2.6.3 Water Holding Capacity 

Water holding capacity is an important factor, especially 

in the meat to be used in the food industry. Water holding 

capacity of meat is meat protein's ability to bind with water in 

the flesh, so that the water holding capacity is able to describe 

the level of meat protein damage (Hartono, et al., 2013). 

Muchbianto (2009) stated that the water holding capacity of 

broiler meat ranged between 25-38%. Kartikasari (2000) adds 

that the range of the value of water holding capacity of fresh 

broiler meat is 22,40- 25.96%. Water holding capacity are 

related to proteins. This is in accordance with Soeparno (2005) 

which states that the free water molecules amounted to 

approximately 10% bound between the protein molecules will 

decrease if meat proteins undergo denaturation. 

According to Soeparno (2005), the water holding 

capacity was influenced by age, species, breed, gender, 

additives, heavy pieces or carcass weight, growth rate, the type 

of animals, pre-mortem and post-mortem treatment, 

intramuscular fat, and muscle function. Hamm (1986) in 

Hartono, et al. (2013) stated the changes of the water holding 

capacity caused by the changes of ions bounding by protein 

meat. Decreased water holding capacity due to the increasing 

number of lactic acid which accumulates as a result many 

myofibril proteins are broken, so followed by loss of the 

protein's ability to bind water. High protein content of meat 

will be followed with higher water holding capacity. 

According to Lawrie (2003), the meat is generally formed 

from several constituents such as, water, proteins, fats, 

minerals, vitamins and so on, these elements depending on the 

age and pet food. The water content of the meat is + 71.93%, 

and between 21-24% protein. 
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Lawrie (2003) stated water holding capacity of meat is 

strongly influenced by the pH, the higher final pH will cause 

higher water holding capacity or low mgH2O value. Declining 

rate of postmortem pH will give effect on water holding 

capacity. Faster decline of pH occurs because of increasing 

number of sarcoplasmic proteins which are denatured and will 

further increase act myosin to contract, so that will squeeze the 

fluid out of the meat protein. Soeparno (2005) stated that water 

holding capacity decreased from a high pH of about 7-10 until 

the pH of the isoelectric point of the meat protein between 5.0 

- 5.1. At this isoelectric pH, the meat protein was not charge 

and has minimum solubility. Water holding capacity in the 

meat beside influenced by pH also influenced by species, age 

and muscle function as well as feed, transport, temperature 

humidity, storage, gender, health, treatment before cutting and 

intramuscular fat. 

2.2.6.4 Cooking Loss 

Cooking loss can be influenced by the fat content, 

protein content, pH, macromere length of muscle fibers, long 

pieces of muscle fibers, myofibrils contraction status, size and 

weight of the meat samples, and the cross section of meat, as 

well as the temperature and cooking time (Hartono, et al., 

2013 ). Greater fat content will increase the water holding 

ability of meat proteins, due to the close intramuscular fat 

tissue microstructure meat (Lawrie, 2003) in addition to the fat 

on the surface of the meat will melt when cooked and wrapped 

meat that cook lower shrinkage. 

Meat with lower cooking loss have better quality than 

meat which has a larger cooking loss, this is due to loss of 

nutrients during cooking is less (Lawrie, 2003; Soeparno, 



20 
 

2005; Dilaga and Soeparno, 2007). Higher cooking loss is due 

to postmortem pH of meat decline that resulted in a lot of 

protein myofibril damaged, so it is followed by loss of the 

protein's ability to bind water, and will cause greater cooking 

loss (Suradi, 2008). 

 Higher cooking temperature will cause higher level of 

fluid lost in meat until it reaches a constant level. Cooking loss 

can be affected by pH, sarcomere length of muscle fibers, long 

pieces of muscle fibers, myofibrils contraction status, size and 

weight of meat, and cross-sectional of meat (Soeparno, 2005). 

The amount of cooking loss is influenced by the amount of 

damage to cell membranes, the amount of water that comes 

out of the meat, the shelf life of meat, meat protein 

degradation and the ability to bind water (Shanks, et al., 2002).  

 

2.2.7 Cholesterol Content 

Cholesterol is a metabolism product of many animals 

that are mainly synthesized in the liver tissue, skin, fat glands, 

and kidneys. Cholesterol will crystallize in the form of 

colorless, tasteless, odorless, and has a melting point of 150
o
C-

151
o
C (Suradi, 2008). According to Saidin (1999), cholesterol 

content of broiler meat is 110 mg / g. Purnomo (2012) stated 

that breast meat had the highest cholesterol content compared 

to thigh and wing of broilers. Breast meat had higher 

cholesterol content due to lipids piler, especially on oily areas 

on the breast. Thigh meat had less cholesterol because it is 

used to move so that high cholesterol is converted into energy. 

The addition of various probiotic microbial cultures 

such as Lactobacillus sp. and Bacillus sp. in broiler have a 

positive result on the performance include growth rate, egg 

production and feed efficiency. In addition, probiotics provide 
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health benefits, including hypocholesterolemic, which lowers 

serum cholesterol concentrations in the blood of humans and 

livestock. Probiotic leaves no residue and does not lead to 

resistance, so it is safe for human consumption. Daud, et al. 

(2007) suggest that probiotics are able to keep the balance of 

the ecosystem and provide enzymes that can digest crude 

fiber, protein, and fat. In addition, probiotics excrete glutamate 

and increase the absorption process in the intestine. 

Kompiang (2009) stated that the probiotics 

supplementation have a positive impact on the quality of meat 

and eggs with lower cholesterol content, and free of antibiotic 

residues, Salmonella sp. or other pathogens. The existence of 

these probiotics can improve intestinal homeostasis aimed at 

improving cholesterol destruction converted into bile colic 

acid, so cholesterol content will decrease. Mechanism of 

action of probiotics in lowering cholesterol according to 

Wahyono (2002) that the excretion of bile acids into the 

intestine that increase the synthesis of cholesterol and the 

results are distributed throughout the digestion so that 

cholesterol in the blood will decrease. According to Collins 

(1999) that probiotics can influence the activity of bile salt 

hydrolase enzyme and maintain homeostasis which allows the 

cholesterol degradation caused by microorganisms in the 

intestines become bile colic acid. Cholesterol content of 

several part of broiler meat was showed in Table 2. 
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Table 2. The Average of Cholesterol Content on Breast, 

Thigh, Liver, and Serum of Broiler At 6 Weeks of 

Age  

Variables 
Treatment 

R1 R2 R3 R4 

Breast meat 

cholesterol 

(mg/100g) 

0,36
a
 + 

0,04 

0,20
b
 + 

0,02 

0,18
b
 + 

0,02 

0,21
b
 + 

0,04 

Thigh meat 

cholesterol 

(mg/100g) 

0,49
b
 + 

0,15 

0,56
ab

 

+ 0,04 

0,60
ab

 + 

0,03 

0,71
a
 + 

0,04 

Liver cholesterol 

(mg/100g) 

0,97
a
 + 

0,25 

0,68
ab

 

+ 0,21 

0,72
ab

 + 

0,18 

0,44
b
 + 

0,07 

Plasma cholesterol 

(mg/100ml) 

147,00 

+ 58,35 

148,17 

+ 5,99 

142,67 

+ 17,26 

164,50 

+ 32,13 

Notes: average value with different superscript in each  

            row showed significant different (P<0.05) 

Source: Daud, et al. (2007) 



23 
 

CHAPTER III 

MATERIALS AND METHODS 

 

3.1 Location and Time 

This research was conducted at Tlekung village, 

Junrejo, Batu, Malang, with ambient temperature 23-29
0
C and 

relative humidity ranged between of 80-92% (Appendix 6). 

Data was taken from May 6
th
 to June 10

th
 2014. The liquid 

probiotic Saccharomyces cerevisiae got from Microbiology 

Laboratory, Medical Faculty. The meat physical quality 

analysis was held at Product and Animal Technology 

Laboratory, Faculty of Animal Husbandry and Testing 

Laboratory of Food Quality and Food Safety, Faculty of 

Agriculture Technology, University of Brawijaya. The 

cholesterol analysis was testing at Science Laboratory, 

University of Padjajaran. 

 

3.2 Materials 

3.2.1 Broilers 

This research used one hundred birds of 8-days old 

chicken (DOC) strain Loghmann and undifferentiated sex 

(unsexed), then reared 35 days. The average body weight at 8 

days of age was 122.6 + 10.73 g/bird with coefficient of 

variant 8.76 % (see in appendix 7). 

3.2.2 Housing and Equipment 

This research used 20 unit plots with size length x width 

x height =1x1x1 meter of each. Each plot consist of 5 birds 

with rice husk as the litter as high as 5 cm. The equipment 

used feeder, drinker, and lamp 40 watt as the heater and light 
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sources for each plot. The other equipments used in this 

research: 

1. Scales of O'haus with a capacity of 1300 g and 

accuracy of 0.05 g 

2. Digital scales with capacity of 5 kg and accuracy 0,1 g 

3. The feed scales with capacity of 25 kg and accuracy of 

0.1 kg 

4. Thermo hygrometer for measuring ambient 

temperature and relative humidity in the housing, etc. 

3.2.3 Feed 

Feed treatment arranged by maintenance periods with 

basal feed for starter (1-21 days) and finisher (22-35 days). 

Basal feed consisted of corn, soybean meal, rice bran, meat 

bone meal, corn gluten meal, oyster shells, palm oil, salt, and 

premix. Feed treatment arranged by the addition of liquid 

probiotic Saccharomyces cerevisiae with different level on 

each feed and given at the age of 8 days. Feed and water was 

given ad libitum. Composition and basal feed content used in 

this study are presented in Table 3. 
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Table 3. Composition and Basal Feed Nutrient of Broiler  

               in Starter (0-21 days) and Finisher (22-35 days)  

               Phase 

Feedstuff Starter Finisher 

Yellow corn 60% 56% 

Soybean meal  26.88% 23.10% 

Rice bran - 8.6% 

Meat Bone Meal 6.72% 5.77% 

Corn Gluten Meal 2.88% 2.48% 

Palm Oil 1.60% 2.40% 

Oyster shell 0.77% 0.66% 

Salt 0.19% 0.17% 

Premix 0.96% 0.82% 

Total 100% 100% 

Metabolizable Energy (Kcal/kg) 2907.80 2975.40 

Crude Protein (%) 21.29 19.47 

Crude Fat (%) 5.86 6.85 

Crude Fiber (%) 3.12 3.41 

Ca (%) 0.97 0.84 

P (%) 0.54 0.48 

Notes: Analysis Result of Feed and Animal Nutrition  

           Laboratory, Faculty of Animal Husbandry, University   

          of Brawijaya. 

 

3.2.4 Probiotics 

Saccharomyces cerevisiae was one kind of probiotic 

that belong to yeast, usually as cake and bread yeast. 

Saccharomyces cerevisiae had potential to increasing the 

production, immunity, produce enzyme and vitamin that 

improve the digestion system and nutrient absorption in 
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livestock body. Saccharomyces cerevisiae can be seen in 

Figure 3. 

 
Figure 3. Saccharomyces cerevisiae (Ahmad, 2005) 

 

Media that used for isolation Saccharomyces cerevisiae 

was PDA (Potatoes Dextrose Agar) by streak quadrate 

isolation method, then planted in the PDB (Broth) media with 

comparison 10 cc and 1% molasses. Molasses used as 

additional nutrient for growth and multiplication cell.  The 

total plate count (TPC) of liquid probiotic Saccharomyces 

cerevisiae was 1.3 x 10
6
 CFU/ml. The multiplication scheme 

can be seen at Figure 4. 
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Figure 4. Multiplication Scheme of Saccharomyces cerevisiae 

 

3.3 Methods 

Method used in this research was field experiment by 

Completely Randomized Design consist of 5 treatments and 4 

replications, each replication used 5 birds. The treatment were 

using basal feed with different level of liquid Saccharomyces 

cerevisiae. The treatment feed given as follow: 

T0: Basal feed + liquid Saccharomyces cerevisiae level  

       0% (v/w)   

T1: Basal feed + liquid Saccharomyces cerevisiae level  

       0.2% (v/w) 

T2: Basal feed + liquid Saccharomyces cerevisiae level     

       0.4% (v/w) 

T3: Basal feed + liquid Saccharomyces cerevisiae level  

       0.6% (v/w) 

T4: Basal feed + liquid Saccharomyces cerevisiae level  

       0.8% (v/w) 

PDA Making 

Isolation (Streak quadrat) 

Incubation 

Planted in media 

PDB 10 cc : molasses 1% 

Collection 
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3.4 Variables 

Variables observed in this research were physical 

quality and the cholesterol content of breast meat included: 

a. Color meat 

Color notation system that used in this research was 

Hunter notation system/ L*, a*, b* based on Weaver 

(1996) in Soeparno (2005). Completely method for 

measuring color of breast meat can be seen at 

Appendix 1. 

b. Tenderness of meat 

Tenderness measured in this research using Tensile 

Strength Instrument (Cuq et al., 1996) in Soeparno 

(2005). Completely method for measuring tenderness 

can be seen at Appendix 2. 

c. Water Holding Capacity (WHC) 

Water holding capacity measured in this research 

using Hamm (1986) method based on Soeparno 

(2005). Completely method for measuring water 

holding capacity can be seen at Appendix 3. 

d. Cooking Loss 

Cooking loss measured in this research based on 

Bouton et al. (1978) in Hartono (2013). Completely 

method for measuring cooking loss can be seen at 

Appendix 4. 

e. Cholesterol content in the breast meat (mg/100 gram) 

Cholesterol content was measured by Lieberman-

Burchad, Spectrophotometer method based on 

Plummer (1971) in Sukada (2006). Completely 

method for measuring cholesterol content can be seen 

at Appendix 5. 
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3.5 Data Analysis 

Data from this research was collected in program Excel. 

Data were analyzed by using one-way ANOVAs based on 

Completely Randomized Design. If any significant effect, then 

continued by Duncan Multiple Range Test. Based on 

Yitnosumarto (1993) in Winedar (2006) mathematic model for 

Completely randomized design was: 

  = µ +  +  

Note:   = value in the treatment i, repetition j 

 µ  = general mean 

   = effect of treatment i 

                    Error experiments on the treatment  

         i, repetition j 

        i  = treatment 1, 2, 3, 4, 5 

        j  = repetition 1, 2, 3, 4 

 

3.6. Terminology 

1. Probiotics is one kind of feed additive from living 

microorganism that give benefit to the host body due 

to improve and influencing the production and product 

through produce vitamin and enzyme and balancing 

the microorganism in the gastrointestinal tract, and it 

can be liquid or powder form 

2. Saccharomyces cerevisiae is one kind of liquid 

probiotics belong to yeast, have function as probiotic 

due to content of protein, vitamin and enzyme that can 

improve or increasing the digestion and nutrient 

absorption, immunity system, and increasing the pH 

ultimate of the meat. 
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3. Physical quality of meat is the size of the properties 

that affect the quality of meat processing includes 

color, tenderness, water holding capacity, and cooking 

loss. 

4. Cholesterol is a substance can be found in animal fats 

and mostly synthesized by liver and a small portion is 

absorbed from food and can be measured in the broiler 

breast meat. 
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CHAPTER IV 

RESULTS AND DISCUSSIONS 

  

The research result by addition of liquid probiotic 

Saccharomyces cerevisiae in feed on the quality of broiler 

meat completely can be seen in Table 4. 

Table 4. Effect of Liquid Saccharomyces cerevisiae Addition   

in Feed For The Physical Quality and Cholesterol 

Content of Broiler Meat 

Variables Treatments 

T0 T1 T2 T3 T4 

Color: 

         L* 36.25 + 

2.50 

38.45 + 

0.91 

37.25 + 

2.20 

37.00 + 

2.45 

38.77 + 

2.59 

         a* 11.27 + 

0.49 

11.42 + 

0.51 

11.12 + 

0.62 

11.32 + 

0.94 

12.25 + 

0.81 

         b* 8.32 + 

0.98 

10.42 + 

1.57 

10.72 + 

2.22 

10.47 + 

2.58 

9.15 + 

0.98 

Tenderness 

(N) 

13.32 + 

2.91 

14.57 + 

1.84 

14.55 + 

2.98 

14.07 + 

2.43 

12.87 + 

2.48 

Water 

Holding 

Capacity 

(%) 

38.10 + 

3.27 

40.86 + 

2.59 

41.80 + 

0.67 

44.12 + 

4.24 

45.03 + 

4.15 

Cooking 

Loss (%) 

25.68 + 

2.25 

24.79 + 

2.09 

27.21 + 

1.09 

25.78 + 

1.80 

26.75 + 

1.70 

Cholesterol 

(mg/100g) 

82.71 + 

0.18 c  

81.72 + 

0.15 c  

78.17 + 

0.57 b  

74.62 + 

0.60 a  

73.97 + 

0.49 a  

Notes: L*): brightness meat color, a*): redness color, b*): yellowness color.  

           Different superscript in the same row indicate significant effect  

           (P <0.01) 
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4.1 Effect of Treatment on Color Meat 

Result of the analysis in Appendix 9 showed that 

treatments by liquid Saccharomyces cerevisiae addition in 

feed give no significant effect (P>0.05) on the color include 

brightness color (L*), redness (a*), and yellowness (b*). The 

highest average value of brightness color were treatment T4 

(38.77 + 2.59), T1 (38.45 + 0.91), T2 (37.25 + 2.20), T3 

(37.00 + 2.45), and T0 (36.25 + 2.50), respectively. The 

highest average of redness value were treatment T4 (12.25 + 

0.81), T1 (11.42 + 0.51), T3 (11.32 + 0.94), T0 (11.27 + 0.49), 

and T2 (11.12 + 0.62), respectively. The highest average of 

yellowness value were treatment T2 (10.72 + 2.22), T3 (10.47 

+ 2.58), T1 (10.42 + 1.57), T4 (9.15 + 0.98), and T0 (8.32 + 

0.98), respectively. The differentiation of the results caused by 

the pigmentation of meat color.  

Soeparno (2005) explain that the redness of meat 

affected by pigments. Meat pigment is made up of two 

proteins, namely myoglobin pigment in the muscle and 

hemoglobin in the blood. Myoglobin concentration will 

affected to the kind muscle, red or white muscle. The origin of 

the resulting pigment, is influenced by several factors 

including the species, age, gender, livestock stress (muscle 

type and activity level), pH, oxygen, and feed. 

One of the constituents of feed in this study was yellow 

corn. Composition of corn that used for starter feed was 60% 

and finisher 56%. Corn has xanthophylls as the yellow 

pigment that will be affected the yellow color of the meat. 

Corn presentation was give in the same proportion for all 

treatment, so not give significant effect for the meat color. The 

other aspect was due to the pigment of Saccharomyces 

cerevisiae itself. Nurfajarwati (2006) stated that pigment of 
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Saccharomyces cerevisiae is white transparent yellowish with 

polysaccharide 80-90% and most consist of beta glucan and 

mannan, then small portion of citin in the cell wall. So, the 

treatment doesn’t give significantly effect on meat color. 

pH standard for meat was 5.96 – 6.07 (Van lack, 2000) 

or 5.4 – 5.8 (Soeparno, 2005). Based on the results, give better 

value than control on treatment T4 (0.8%). It was due to 

Saccharomyces cerevisiae can increasing the ultimate pH so 

after slaughtered the decreasing pH can not occured rapidly 

and prevent meat become PSE (pale, soft, and exudatife) by as 

therapeutic agent to lowering the stress condition. Karaoglu, et 

al., (2004) and Aksu, et al., (2005) stated broiler was given 

probiotic in the feed resulting the increasing of the ultimate 

pH. When the broiler in stress condition before slaughtered, 

the meat pH will decreasing slowly and resulting brighter 

color in the standard value of meat color and acceptable for 

consumer. The same opinion from (Loddi, et al., 2000; 

Karaoglu, et al., 2004; Pelicano, et al., 2005) stated that 

supplementation of Saccharomyces cerevisiae still cannot give 

significant effect on meat color but same with  Pelicano, et al. 

(2005) that supplementation of Saccharomyces cerevisiae 

increased the brightness value (L*) but not affected the 

redness (a*) and yellowness (b*).  

 

4.2 Effect of Treatment on Tenderness 

Result of the analysis in Appendix 10 showed that 

treatments does not give significantly effect (P>0.05) on 

tenderness. The highest average value of tenderness were 

treatment T1 (14.57 + 1.84), T2 (14.55 + 2.98), T3 (14.07 + 

2.43), T0 (13.32 + 2.91), and T4 (12.87 + 2.48), respectively. 

The lowest value showed the higher tenderness, due to just 
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needed smaller pressure (Newton) for pressing the meat. The 

result research showed that addition of 0.8% (ml/g) liquid 

Saccharomyces cerevisiae can increasing the meat tenderness 

in T4 (12.87 + 2.48). Soeparno (2005) and Maruddin (2004) 

stated that smaller value of tenderness showed that meat more 

tender, and the higher value of tenderness showed that meat 

more tough. It was caused by more energy requirement for 

pressing or cut the meat each unit (kg/cm
2
), its mean the 

product more tough. 

Tenderness is one of important point in the meat quality 

that decided the acceptable of consumer due to the consumer 

usually need the tender meat. As mentioned by Komariah, et 

al., (2004) that the tender meat is the most sought by the 

consumers. Soeparno (2005) stated the main components of 

meat which influenced the tenderness were the connective 

tissue, muscle fibers, and adipose. Smaller connective tissue 

than muscle tissue will produce more tender meat and the 

higher of marbling will make the meat more tender. 

The meat tenderness affected by feed, genetic, 

physiological, family, age, gender, management, and species 

(Soeparno, 2005). Protein feed was given 20.9% for starter 

and 19.22% for finisher to all treatments. However, the 

content of Saccharomyces cerevisiae in the feed also 

influenced due to according to Ahmad (2005) that the 

chemical composition of the Saccharomyces cerevisiae was 

composed by protein 50-52%, carbohydrates; 30-37%, fat 4-

5%, and minerals 7-8%. Level 0.8% (ml/g) of Saccharomyces 

cerevisiae would be influenced more the protein consumption 

due to the protein content itself is higher than other treatments 

and affected the tenderness. Saccharomyces cerevisiae also 

can produce enzyme protease to increasing the digestion and 
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convert protein to be amino acid. It was caused the protein 

used more efficient and influencing meat more tender. 

Protein content in the feed be one factor influenced the 

meat tenderness. The total nutrient consumption can be seen in 

the Table 5. It showed that T4 (12.87 + 2.48) had the best 

value of tenderness and higher protein consumption 525.86 for 

starter and 480.91 (g/bird/day) for finisher. The increasing of 

protein consumption would be increasing the meat tenderness. 

As mentioned by Soeparno (2005) that the increasing protein 

level in feed rapidly can be stimulator to causing the rapid fat 

formation.  Mean value of nutrient consumption can be seen in 

Table 5. 

Table 5. Mean Value of Nutrient Consumption for Starter and   

            Finisher 

 
 

Soeparno (2005) explained, fat (marbling) can dissolve 

the collagen becomes gelatin, so it can affect the meat 

tenderness. Lawrie (2003) also explained that intramuscular 

fat (marbling) tend to dilute the elements woven binder in 

meat fibers where the fat was deposited, so that it is able to 
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increase the meat tenderness. Hoffman, et al., (2003) stated 

that meat tenderness is also linked to the value of pH, water 

holding capacity, and cooking loss. pH value of the meat have 

a negative relationship with the value of tenderness. High pH-

value of meat have lower tenderness value (meaning meat 

more tender), and have higher water holding capacity and 

lower cooking loss. Soeparno (2005) stated if there was meat 

has pH greater than 6.0 will be more tender than the meat with 

pH under 6.0. 

 

4.3 Effect of Treatment on Water Holding Capacity  

Result of the analysis in Appendix 11 showed that 

treatments give no significantly effect (P>0.05) on water 

holding capacity of breast meat. The highest average value of 

WHC were treatment T4 (45.03 + 4.15), T3 (44.12 + 4.24), T2 

(41.80 + 0.67), T1 (40.86 + 2.59), and T0 (38.10 + 3.27), 

respectively. The result showed that the increasing of WHC 

have positive effect with increasing the level of 

Saccharomyces cerevisiae although give no significant effect. 

Water holding capacity is one of parameters of the meat 

quality due to showed how much the capability of meat to 

binding the water content. Kartikasari (2000) stated that the 

range of value of normal WHC was 22.40-25.96% and 

Soeparno (2005) stated that the normal value of it was 22.19-

28.54%. In this result showed that the value of water holding 

capacity was higher than literature due to the used and 

absorption of fat and protein for each livestock is different. 

Water holding capacity affected by protein content, pH in the 

meat and feed. 

Water holding capacity has positive correlation with 

protein content. This is accordance to Soeparno (2005) that 
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free molecule of water had amount of 10% binded among 

protein molecule, that will decrease if occurred protein 

denaturation in the meat. The calculation of nutrient 

consumption in Table 5. showed that protein consumption of 

treatment T4 was 525.86 for starter and 480.91 (g/bird/day) for 

finisher. So, increasing the protein consumption would be 

increasing the presentation of WHC. Oktaviana (2009) also 

explained that increasing the protein content in meat will 

affected to increasing the water holding capacity due to 

increasing the capability of protein to binding the water. Water 

holding capacity also affected by pH of meat (Alvarado and 

McKee, 2007), the water was stuck in the muscle was 

increased in line with the rise in pH, although with small 

ascension (Bouton, et al., 1978 in Hartono, 2013). Water 

holding capacity has a positive relationship with the pH value 

of the meat (Allen, et al., 1998 in Prayitno, 2010). The similiar 

result was described by Hartono (2013) that the WHC will 

increase if the pH value of meat is also increase. This is due to 

the high value of meat pH resulted the structure of meat to 

covered so the WHC will high and the lower pH causing the 

structure of meat to opened and WHC will decrease (Bouton, 

et al., 1978; Hartono, 2013). However, WHC has a negative 

correlation with the tenderness value. The highest WHC 

resulted at treatment T4 (45.03 + 4.15) that has the lowest 

tenderness values at T4 (12.87 + 2.48). It means that the 

higher of WHC, the meat will have a lower tenderness value, 

which indicates that the meat more tender. These results were 

in accordance with the statement of Soeparno (2005) that the 

increased of ultimate pH in the meat, generally able to increase 

the water holding capacity and causes the meat more tender. 
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4.4 Effect of Treatment on Cooking Loss (CL) 

Result of the analysis in Appendix 12 showed that 

treatments by liquid Saccharomyces cerevisiae addition in the 

feed give no significantly effect (P>0.05) on cooking loss of 

breast meat. The highest average of cooking loss presentation 

were treatment T2 (27.21 + 1.09), T4 (26.75 + 1.70), T3 

(25.78 + 1.80), T0 (25.68 + 2.25), and T1 (24.79 + 2.09), 

respectively. The research result showed that the best 

treatment in T1 (24.79 + 2.09). Soeparno (2005) stated 

cooking loss value of broiler meat was about 24.89% - 

34.57%. Meanwhile, Bouton et al. (1978) in Hartono (2013) 

stated that the variance of cooking loss was 1.5-54.5% with 

ranged 15-40%. The insignificant result and not stable caused 

by some factor such as feed consumption, pH, water holding 

capacity, length of cooking, and temperature of cooking. 

The good quality of meat have lower value of cooking 

loss (Lawrie, 2003; Soeparno, 2005; Dilaga and Soeparno, 

2007) due to lossing small nutrient during cooking and feed 

consumption also affecting it. Cooking loss have a negative 

effect with WHC. The research result showed that the highest 

treatment T4 (45.03 + 4.15) with lower cooking loss (26.75 + 

1.70). These results are in accordance with the statement of 

Bouton, et al. (1978) in Hartono (2013) that the lower of WHC 

can be causing higher CL. Cooking loss also affected by 

ripening time and temperature. The higher of temperature and 

the cooking time resulted higher value of CL in the broiler 

meat (Yu, et al.,2005). The increasing of protein consumption 

on T4 was 525.86 for starter and 480.91 (g/bird/day) for 

finisher would be increase the ability of meat for binding 

water and otherwise would be decreasing the value of CL. 

Soeparno (2005) stated that the pH have correlation with 
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WHC and CL. The increasing of ultimate pH by 

supplementation of probiotics would be causing the increasing 

of WHC and decreasing CL of broiler breast meat. 

 

4.5 Effect of Treatment on Cholesterol of Breast Meat 

Result of the analysis in Appendix 13 showed that 

treatments give significantly effect (P<0.01) on cholesterol 

content of breast meat. The highest average value of 

cholesterol were treatment T0 (82.71 + 0.18
c
), T1 (81.72 + 

0.15
c
), T2 (78.17 + 0.57

b
), T3 (74.62 + 0.60

a
), and T4 (73.97 + 

0.49
a
), respectively. The result research showed that the best 

result in treatment T4 (73.97 + 0.49
a
), due to have lower value 

of cholesterol that means good for consumed. The decreasing 

of cholesterol content is in line with the increasing of probiotic 

presentation that used (0.8% ml/g). 

The treatment give significantly effect so continued by 

Duncan’s Multiple Range Test to determine the influence 

given explicitly. The resulted of the Duncan’s Multiple Range 

Test have a different notation from T0 to T4. The highest 

cholesterol content was T0 (82.71 + 0.18
c
) without addition of 

Saccharomyces cerevisiae. While the lowest result in T4 

(73.97 + 0.49
a
) with addition Saccharomyces cerevisiae as 

much as 0.8% (ml/g). These results make it clear that with the 

addition of Saccharomyces cerevisiae can decreasing 

cholesterol content of broiler breast meat. Saidin (2010) stated 

that the cholesterol content of broiler breast meat was 110 

mg/100 g. 

Wahyono (2002) stated that probiotics produced anti 

cholesterol substances and absorbs a number of cholesterol 

into its cell. Probiotic also produced organic acids in blood 

vessels, such as folic acid, ascorbic acid, and colat acid that 
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affecting occurrence of dissociation of the LDL (low density 

of lipoprotein) or cholesterol harmful. Sukada (2006) stated 

that the use of probiotic in the  feed can preventing the enzyme 

activity of 3-hydroxy-3-methylglutaryl-Co A reductase which 

works for synthesize cholesterol in the liver. 

Collins (1999) stated that the mechanism of action of 

probiotics in lowering cholesterol was excreting glutamate and 

enhance nutrient absorption in the intestine. Probiotics affect 

the activity of enzymes such as bile salt hydrolase, and as a 

result, was able to lower the cholesterol levels. Fuller (1992) 

stated that probiotics can also maintain the homeostatis system 

that allowing the occurrence of destruction or degradation 

mechanism of cholesterol by microorganisms in the intestine 

into colat bile acids so, the cholesterol content levels will 

decrease too. 

The excessive of cholesterol would be excreted together 

by fesses in the form of bile salt and neutral steroid hormone. 

The main route of disposal cholesterol from the body is 

through conversion by the liver into bile acids, colic acid and 

chenodeoxy acid that correlated to glycine or taurine to 

forming bile salts (Collin, 1999). Farahdiba, et al. (2011) 

stated that the bile salts are excreted by the bile into the 

duodenum, mostly bile acid reabsorbted again by the liver 

through the circulation and subsequently secreted again into 

bile. Bile acids which are not absorbed will be degradated by 

the colon microbes and excretion through the feces. Probiotic 

bacteria was capable to preventing the absorption of 

cholesterol in the intestine and produces the lower level of 

cholesterol content in the blood serum. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Conclusions 

The addition of liquid probiotic Saccharomyces 

cerevisiae 0.8% in broiler’s feed can be decrease cholesterol 

content of broiler breast meat (73.97 + 0.49 mg/100g) and give 

similiar result with broiler quality by increasing colour (L*= 

38.77 + 2.59, a*= 12.25 + 0.81, b*= 9.15 + 0.98), tenderness 

(12.87 + 2.48), water holding capacity (45.03 + 4.15), and 

decreasing cooking loss presentation (26.75 + 1.70). 

 

5.2 Recommendations 

Based on the research results, it was recommended to 

add the liquid Saccharomyces cerevisiae 0.8% (ml/g) and 

observe the viability of Saccharomyces cerevisiae in broiler’s 

feed. 
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Appendix 1. Procedure of Color Measurement   

Color measurement was used Chromatometer Minolta Color 
Reader based on system method of Hunter/L*, a*, b* 
according to Weaver (1996) in Soeparno (2005). 

The procedure was as follows: 

1. Prepared samples of broiler breast meat (cut 3x3x3 
cm) 

2. Switched on color reader, selected color space L *, a 
*, b * 

3. Calibrated color reader and choose the white color 
4. Calibration results are stored 
5. The focus of the Lens (the tool) was placed on the 

target sample 
6. Pressed the button measurement until a beep tone and 

the display showed the results of the value of L *, a *, 
b *. 

7. The results are recorded. 
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Appendix 2. Procedure of Tenderness Measurement 

Tensile Strength Instrument with specification of machine 
Digital Force Gauge and merc of Imada/ ZP-200 N (Cuq et al., 
1996 in Soeparno 2005) was used to measure tenderness of 
meat. 

1. Switch on Tensile Strength instrument and allow 30 
minutes to warming up while preparing sample and 
cut 5x5x5 cm of breast meat. 

2. Turn on the computer software programs for Tensile 
Strength instrument. 

3. After Tensile Strength instrument and the computer is 
connected, the screen will show the program on the 
monitor. 

4. The cursor was placed on the Auto Zero, then click 
ON, that between the Load and the Extension figures 
shows 0.0 at the time of the Go (testing). 

5. Placed the cursor in the Mode select: Compression 
(suppression), Tension (pull). 

6. Put the cursor on Extensometer, select internal, this 
means your computer will automatically record the 
distance of suppression and pull. 

7. Puller accessory was put. 
8. Sample was put under puller accessory  
9. Turning on the button for testing. Once testing was 

completed, the button was pressed and save 
measurement data. 
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Appendix 3. Procedure of Water Holding Capacity (WHC) 
Measurement 

The measurement was used method of Hamm in Soeparno 
(2005) as follows: 

a. The samples was weighed as much as 0.3 g, put on the 
Whatmann No. 42, placed between two glass with a load 
35 kg for 5 minutes.  

b. The wet area of the sample that has been pressed on the 
Whatmann paper, then drawn on plastic and moved on 
graph paper, wet areas of the images were obtained after 
deducting the meat enclosed area (total area) 

a. Water content can be measured by formula as follows: 
��H�0 = Wet area (cm2)    – 8.0 =X 
            0.0948 

b. Then X value enter to the following formula: 
%wet area content =          X   x 100% 

             Sample weight 

c. Next, enter value of % water content of wet area to the 
following formula: 
%WHC = %water content of sample - %water content 
of wet area 

Water content of sample can be measured by 
Soedarmadji et al. (1997). 

a) Put petri dish into oven at 1050 C for 24 hours. 
b) Put petri dish into eksikator for 15 to 30 minutes. 
c) Petri dish was weighed in analytical scales. 

%water content 
of wet area 
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d) Sample was added less more 5g (X). 
e) Put into oven at 1050 C for 24 hours. 
f) Put into ekstikator for 15 to 30 minutes. 
g) Petri dish contains the sample was weighed and 

will deducting by weight of the petri dish (Y). 
h) Then calculation can be done by following 

formula: 
%Water content = X – Y     x 100% 
      X 
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Appendix 4. Procedure of Cooking Loss Measurement (CL) 

Measurement of Cooking Loss was used method based on 
Bouton et al., (1976) in Hartono (2013) 

a. Take a sample of the broiler breast meat 
b. Samples weighed amount 20 g (A) and packed into 

polyethylene. 
c. The plastic was marked with a label that contains the code 

of the treatment. 
d. Plastic is clipped and included in the waterbath with 

temperatures of 80 ° C for 30 minutes. 
e. Samples removed from the waterbath and cooled by 

flowing water at room temperature. 
f. Samples are removed from the plastic polyethylene and 

wiped with tissue on the surface without having to squeeze 
or compress it. 

g. Sample was weighed (B). 

The % CL was calculated by: 

% Cooking loss = (A – B) / A x 100% 
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Appendix 5. Procedure of Cholesterol Measurement 

This research was used the Lieberman-Burchad 
spectrophotometer method, based on Plummer in Sukada 
(2006) to determine cholesterol levels in broiler breast meat. 
The sample was weighed amount 2-5 g, and then put in a 
bottle schoot, then added methanol solution: hexane (1: 1) as 
many as 25 ml, and then close the bottle and shake the bottle 
for 1 minute, then let sit for 10 minutes at room temperature 
and shake again for one minute. This process is performed for 
1-2 hours. Filter the solution into the funnel of the separator, 
then do the separation in the separating funnel, with a take of 
solution phase down into the beaker, and holds the solution 
phase chemical glass top to the other. 

Re extraction was done by adding the aqueous phase 
beneath to 25 ml methanol solution: hexane. Aqueous phase 
over the resulting separated mixed with first results. While the 
solution phase bottom can be removed. Preheat at temperature 
370 carefully lipid fraction solution until almost dry. Add into 
the solution that has been heated, solution of tween 60 2 ml, 
and then whisk until homogeneous. 

The solution that has been prepared, taken as many as 
100: l then added with 1 ml of reagent and kit shuffled CHOD 
PAP until homogenous and silenced for 10 minutes, then 
measured its absorbance at λ 500 mm. of cholesterol Values 
obtained from calculations with the following formula: 
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Total cholesterol (mg/100 g) = A / (b x C (g)) x D x E 
Description: 

A = absorbance of samples 

B = absorbance of standard 

C = weight of material (g) 

D = concentration of the standard 

E = dilution factor 
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Appendix 6. Temperature and Relative Humidity in The 
Housing 

Date 
Age of 
chicken 

Temperature (0C) RH (%) 
07.00 
am 

03.00 
pm. 

07.00 
am 

03.00 
pm. 

May 6, 2014 1 day old 26 25 84 85 

May 7, 2014 2 days old 26 25 84 85 

May 8, 2014 3 days old 26 25 86 85 

May 9, 2014 4 days old 24 26 86 85 

May 10, 2014 5 days old 23 25 84 85 

May 11, 2014 6 days old 26 26 80 80 

May 12, 2014 7 days old 23 26 80 90 

May 13, 2014 8 days old 23 27 80 91 

May 14, 2014 9 days old 24 27 82 83 

May 15, 2014 10 days old 25 26 92 80 

May 16, 2014 11 days old 24 27 92 80 

May 17, 2014 12 days old 24 27 91 82 

May 18, 2014 13 days old 25 27 80 82 

May 19, 2014 14 days old 25 26 92 80 

May 20, 2014 15 days old 25 27 81 80 

May 21, 2014 16 days old 26 28 81 80 

May 22, 2014 17 days old 26 28 81 85 

May 23, 2014 18 days old 25 27 80 85 

May 24, 2014 19 days old 25 28 80 86 

May 25, 2014 20 days old 24 27 80 86 

May 26, 2014 21 days old 26 27 80 85 

May 27, 2014 22 days old 26 27 80 84 

May 28, 2014 23 days old 26 26 80 82 

May 29, 2014 24 days old 27 28 82 82 
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May 30, 2014 25 days old 24 29 82 86 

May 31, 2014 26 days old 24 29 82 86 

June 1, 2014 27 days old 25 29 92 86 

June 2, 2014 28 days old 25 27 92 85 

June 3, 2014 29 days old 24 27 90 85 

June 4, 2014 30 days old 25 27 90 85 

June 5, 2014 31 days old 25 26 92 84 

June 6, 2014 32 days old 26 26 92 84 

June 7, 2014 33 days old 26 27 92 84 

June 8, 2014 34 days old 25 29 81 91 

June 9, 2014 35 days old 25 29 81 91 

June 10, 2014 36 days old 26 28 81 82 

Total   900 971 3045 3037 

Average   25 26.97 84.58 84.36 
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Appendix 7. Coefficient of Variation (CV) of Broiler Body 
Weight at Age of 8 Days (g/bird) 

Treatment 
Chicken 

Mean Value sd 
1 2 3 4 5 

T0R1 130 122 125 120 137 126.80 6.61 

T0R2 142 146 135 121 135 135.80 8.90 

T0R3 127 124 114 122 130 123.40 5.74 

T0R4 134 140 138 149 140 140.20 4.32 

T1R1 134 119 123 121 101 119.60 8.92 

T1R2 128 106 104 109 133 116.00 11.76 

T1R3 120 117 107 115 131 118.00 8.65 

T1R4 107 110 122 124 101 112.80 9.36 

T2R1 121 105 130 124 138 123.60 12.18 

T2R2 112 104 110 119 132 115.40 10.55 

T2R3 136 113 120 100 114 116.60 7.61 

T2R4 118 134 113 121 116 120.40 8.04 

T3R1 120 127 130 128 126 126.20 1.63 

T3R2 118 117 116 115 130 119.20 6.10 

T3R3 125 103 123 118 116 117.00 7.44 

T3R4 137 119 114 120 117 121.40 2.88 

T4R1 109 135 131 138 111 124.80 10.69 

T4R2 137 122 110 133 132 126.80 9.35 

T4R3 125 121 132 116 126 124.00 5.93 

T4R4 125 121 132 116 126 124.00 5.93 
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Average = 122.6 g/bird 

Standard Deviation = 10.73463 

Coefficient of Variation = 
���	
��
	�������	

�������  × 100 

   = 
��.�����

���.�  × 100 = 8.755817 % 

Based on those calculation showed that the material of this 
research was uniform due to the chickens body weight have 
coefficient of variation less than 10% is 8.755817% 
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Appendix 8. Total Feed Consumption (g/bird), Body Weight 
Gain (kg/bird), Feed Conversion Rate (FCR), Feed Efficiency 
(%), Carcass (%) of Broiler 

Treatment 
Total Feed 
Consumption 
(g/bird) 

BWG 
(g/bird) 

FCR 
Efficiency 
(%) 

Carcass 
(%) 

T0R1 2600.00 1187.20 2.19 45.66 72.38 

T0R2 2494.00 1330.45 1.87 53.35 71.42 

T0R3 2108.00 1269.10 1.66 60.20 73.68 

T0R4 2515.00 1417.80 1.77 56.37 71.09 

Total 9717.00 5204.55 7.50 215.59 288.57 

Average 2429.25 1301.14 1.87 53.90 72.14 

sd 219.02 97.43 0.23 6.17 1.16 

T1R1 2501.00 1354.40 1.85 54.15 73.99 

T1R2 2534.00 1433.00 1.77 56.55 68.81 

T1R3 2583.00 1239.00 2.08 47.97 67.31 

T1R4 2600.00 1273.45 2.04 48.98 68.57 

Total 10218.00 5299.85 7.74 207.65 278.69 

Average 2554.50 1324.96 1.94 51.91 69.67 

sd 45.33 86.76 0.15 4.11 2.95 

T2R1 2600.00 1057.65 2.46 40.68 71.46 

T2R2 2305.00 1290.60 1.79 55.99 68.54 

T2R3 2472.00 1363.40 1.81 55.15 67.55 

T2R4 2413.00 1432.60 1.68 59.37 74.02 

Total 9790.00 5144.25 7.74 211.19 281.57 

Average 2447.50 1286.06 1.94 52.80 70.39 

sd 122.95 162.94 0.35 8.28 2.93 
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T3R1 2497.00 1357.80 1.84 54.38 71.55 

T3R2 2600.00 1255.80 2.07 48.30 70.07 

T3R3 2442.00 1282.00 1.90 52.50 75.05 

T3R4 2497.00 1373.60 1.82 55.01 70.92 

Total 10036.00 5269.20 7.63 210.19 287.59 

Average 2509.00 1317.30 1.91 52.55 71.90 

sd 65.97 57.27 0.11 3.03 2.19 

      T4R1 2371.00 1286.45 1.84 54.26 74.35 

T4R2 2600.00 980.70 2.65 37.72 71.26 

T4R3 2395.00 1284.00 1.87 53.61 74.29 

T4R4 2514.00 1327.00 1.89 52.78 70.63 

Total 9880.00 4878.15 8.25 198.37 290.53 

      Average 2470.00 1219.54 2.06 49.59 72.63 

      sd 106.87 160.44 0.39 7.94 1.96 
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Appendix 9. Statistical Analysis of Color Breast Meat 

a. *L= Brightness meat 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 34.000 35.200 39.800 36.000 145.000 36.250 2.505 

T1 38.200 39.700 37.500 38.400 153.800 38.450 0.918 

T2 35.600 39.100 39.200 35.100 149.000 37.250 2.204 

T3 35.200 40.600 35.700 36.500 148.000 37.000 2.459 

T4 39.000 35.100 41.100 39.900 155.100 38.775 2.597 

Total         750.900     

 

Correction Factor (CF) 
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One-way ANOVAs 

Source of 
Variation Df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 17.572 4.393 0.886907 3.0555 4.8932 

Error 15 74.2975 4.953167 

Total 19 91.8695       

F calculation < F 5% its mean there was no significant effect 

 

b. *a= Redness color 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 10.900 11.700 10.800 11.700 45.100 11.275 0.492 

T1 10.800 11.800 11.200 11.900 45.700 11.425 0.519 

T2 10.200 11.600 11.400 11.300 44.500 11.125 0.629 

T3 10.000 12.100 11.900 11.300 45.300 11.325 0.946 

T4 11.400 12.900 13.000 11.700 49.000 12.250 0.819 

Total         229.600     

 

Correction Factor (CF) 
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Sum of Square Treatment (SS Treatment)  
  

( )
2,635.808
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         = 3.152   

Sum of Square Error (SS Error) 
SS Error = SS Total – SS Treatment = 10,572 – 3,152 = 7,42 

One-way ANOVAs 
Source of 
Variation Df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 3.152 0.788 1.592992 3.0555 4.8932 

Error 15 7.42 0.494667 

Total 19 10.572         

F calculation < F 5% its mean there was no significant effect 

 

c. *b= Yellowness color 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 7.900 7.400 9.700 8.300 33.300 8.325 0.988 

T1 8.800 12.100 9.400 11.400 41.700 10.425 1.576 

T2 8.700 11.700 13.400 9.100 42.900 10.725 2.225 

T3 9.000 14.300 8.800 9.800 41.900 10.475 2.586 

T4 8.700 8.200 10.500 9.200 36.600 9.150 0.988 

Total         196.400     
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Correction Factor (CF) 
 

 
Sum of Square Total (SS Total) 

( )−++=−∑
=

∑
=

= 2200.9........27.900F
t

1i

r

1j

2YijTotal SS C 1,928.648

             = 65.412 
 
Sum of Square Treatment (SS Treatment)  

( )
1,928.648

4

2600.36...2700.41233.300
F

2

r

t

1i

r

1j
Yij

Treatment SS −+++=−
∑
= 













∑
=

= C

 

        = 17.192   

Sum of Square Error (SS Error) 
SS Error = SS Total – SS Treatment = 65.412 – 17.192 

= 48.22 

One-way ANOVAs 
Source of 
Variation Df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 17.192 4.298 1.336997 3.0555 4.8932 

Error 15 48.22 3.214667 

Total 19 65.412         

F calculation < F 5% its mean that there is no significant effect 
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Appendix 10. Statistical Analysis of Tenderness Meat 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 15.600 12.400 15.700 9.600 53.300 13.325 2.918 

T1 14.100 12.200 15.600 16.400 58.300 14.575 1.848 

T2 14.700 12.800 12.000 18.700 58.200 14.550 2.989 

T3 12.500 17.700 12.800 13.300 56.300 14.075 2.439 

T4 16.300 12.900 10.500 11.800 51.500 12.875 2.485 

Total         277.600     
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One-way ANOVAs 

Source of 
variation  Df SS MS 

F 
Calculation 

F table 
5% 

F table 
1% 

Treatment 4 9.152 2.288 0.346737 3.0555 4.8932 

Error 15 98.98 6.598667 

Total 19 108.132         

F calculation < F 5% its mean that there was no significant 
effect 
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Appendix 11. Statistical Analysis of Water Holding Capacity 
(WHC) 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 40.580 39.530 33.290 39.020 152.420 38.105 3.275 

T1 44.670 39.806 40.130 38.850 163.456 40.864 2.595 

T2 41.640 42.660 41.870 41.040 167.210 41.803 0.670 

T3 43.210 39.230 44.550 49.510 176.500 44.125 4.242 

T4 49.100 45.320 39.280 46.430 180.130 45.033 4.150 

Total         839.716     

 
Correction Factor (CF) 

 

 
Sum of Square Total (SS Total) 
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∑
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          = 120.8459 

Sum of Square Error (SS Error) 
SS Error = SS Total – SS Treatment = 280.2208 – 120.8459 = 
159.3749 
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One-way ANOVAs 

Source of 
Variation df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 120.8459 30.21147 2.843434 3.0555 4.8932 

Error 15 159.3749 10.62499  

Total 19 280.2208        

F calculation < F 5% its mean that there is no significant effect 
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Appendix 12. Statistical Analysis of Cooking Loss (CL) 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 27.790 27.342 24.479 23.113 102.724 25.681 2.255 

T1 21.742 26.529 25.498 25.391 99.160 24.790 2.096 

T2 26.939 28.781 26.242 26.909 108.872 27.218 1.091 

T3 23.592 26.596 25.180 27.776 103.144 25.786 1.807 

T4 27.316 24.532 28.596 26.556 107.000 26.750 1.702 

Total         520.900     

 
Correction Factor (CF) 

 

Sum of Square Total (SS Total) 

( )−++=−∑
=

∑
=

= 2556.26........227.790F
t

1i

r

1j

2YijTotal SS C 13,566.840 

   = 65,06701 
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          = 14.58922 

Sum of Square Error (SS Error) 
SS Error = SS Total – SS Treatment = 65.06701 – 14.58922 = 
50.47779 
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One-way ANOVAs 
Source of 
Variation Df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 14.58922 3.647305 1.083835 3.0555 4.8932 

Error 15 50.47779 3.365186 

Total 19 65.06701       

F calculation < F 5% its mean that there is no significant effect 
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Appendix 13. Statistical Analysis of Cholesterol Content 
Breast Meat 

Treatment 
Replication 

Total Average sd 
R1 R2 R3 R4 

T0 82.980 82.540 82.680 82.670 330.870 82.718 0.186 

T1 81.910 81.670 81.780 81.540 326.900 81.725 0.158 

T2 78.920 78.260 77.980 77.540 312.700 78.175 0.578 

T3 74.070 74.150 75.290 74.980 298.490 74.623 0.606 

T4 73.700 73.450 74.180 74.560 295.890 73.973 0.495 

Total         1564.850     

 
Correction Factor (CF) 

 
Sum of Square Total (SS Total) 
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t

1i

r

1j

2YijTotal SS 122,437.77 

   = 257.0006 
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Sum of Square Error (SS Error) 
SS Error = SS Total – SS Treatment = 257.0006 – 253.9812 = 
3.019425 

One-way ANOVAs 

Source of 
Variation Df SS MS 

F 
calculation 

F table 
5% 

F table 
1% 

Treatment 4 253.9812 63.49529 315.434 3.0555 4.8932 

Error 15 3.019425 0.201295 

Total 19 257.0006         

F calculation > F 1% its mean that there is significant effect on 
cholesterol content then continued by Duncan Multiple Range 
Test 
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Result of Duncan's Multiple Range Test 

SE = ���	�����
�  

= �0,201295
4

 = 0,22 

SSD = DDS x SE 

 = 4,17 x 0,22 = 0,94 

Value 2 3 4 5 

DDS 1% 4,17 4,37 4,50 4,58 
SSD 1% 0,94 0,98 1,01 1,03 
 

Treatment Average     Notation  

T4 73,97         a    

T3 74,62 0,65    a    

T2 78,18 4,20 3,55    b   

T1 81,73 7,75 7,10 3,55    c  

T0 82,72 8,75 8,1 4,54 0,99    d 
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