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ABSTRACT 
The purpose of this research is to get isolates of Saccharomyces spp. as potentially as a 
probiotic agents and degrading of crude fiber (CMC-ase activity) were isolated from the 
colon of native chickens can be used in order to alleviate the negative effect of rice bran as 
poultry feed. The ability test of isolates has CMC-ase activity assay views of the clear zone 
surface area caused by isolates the user's media CMC (carboxymethyl celulose). The results 
of experiment showed that six isolates of Saccharomyces spp. (Gb5; Gb6; Gb7; Gb9, Gb10, 
dan Gb11) were isolated from colon of native chickens samples. The whole isolates of 
Saccharomyces sp. showed resistant grew on both in different temperature (100-450C), 
acid conditions (1.5-6.0), bile salts (0.20 to 0.60 NaDC) and has CMC-ase activity. All of 
isolates were potensial as probiotics sources and has a CMC-ase activity. But only two 
isolates of Saccharomyces sp. showed good potensial as probiotics sources and has CMC-
ase activity (i.e. Saccharomyces sp.Gb7 and Gb9 isolates).  The study showed that 
fermentation of rice bran used of Saccharomyces sp.Gb7 and Gb9 isolates culture could 
improve significant differences (P<0.05) on digestibility of its dry matter (DM), organic 
matter (OM), crude protein (CP), crude fibre (CF), and increased its metabolizable energy 
of rice bran.  It was concluded that nutrient digestibility of rice bran might be improved by 
fermentation using both of Saccharomyces spp.Gb7 and Gb9 isolated from colon native 
chickens. The isolates (Saccharomyces spp.Gb7 and Gb9) can be used as a probiotic agency 
and crude fibre degradaded (has a CMC-ase activity) of feed. 
Key words: Probiotics, CMC-ase, Fiber and Rice bran. 
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INTRODUCTION 
Probiotics are food additives that contain living microbes that give beneficial effect for the 
host by improving the microbial balance in the digestive tract (Fuller, 1992).  Alimyameen 
(2011) and Jin et al. (1997) defines probiotics as a single culture or a mixture of microbial life 
when consumed by humans or animals will be instrumental in maintaining the balance of 
microflora naturally present in the body of its host.  Probiotics are often associated with 
gastrointestinal health, as it can help suppress the growth of harmful bacteria (Hegar, 2007). 
Probiotics are generally in the form of a group of microorganisms that nonpathogen positive 
effect on the digestive tract physiology and health of its host, if consumed regularly in 
sufficient quantities (Schrezenmeir and De Vrese, 2001).  In the digestive tract, many 
probiotic were able to decipher the toxic compounds resulting from the metabolism of 
protein and fat, so that the concentration of toxic substances that can be reduced or even 
eliminated entirely. In other words, the health of the digestive tract will increase if the 
inside there are probiotics in sufficient quantities. Probiotics show functional effects, such as 
antidiarrheal effect, lowers blood cholesterol, improve intestinal motility and detoxification, 
inducing the immune system, resulting in a wide variety of metabolites (such as hydrogen 
peroxide, lactic acid and acetic acid) that is capable of maintaining pH balance and 
mikroekologi intestine, as well as helps the metabolism of vitamins, minerals and hormones. 
In addition, probiotics also act as an antitumor agent by preventing the formation of 
carcinogenic nitrosamines (Tjay and Kirana, 2007). Some of the requirements that must be 
met by a microorganism that can be developed into a probiotic agent was not pathogenic, 
tolerant to acid and bile salt tolerant (Hood and Zottola, 1998), because during its journey 
towards colonic probiotic must be able to pass through the stomach which has an acidic pH 
and deoksikolat acid which is a biological detergent for microorganisms. In addition,  
probiotic candidate should also have the ability to provide health effects, so it can be used 
for a prolonged period (Shortt, 1999). Research on probiotics have been carried out by 
selecting strains of microorganisms that have the potential to be developed into a local 
probiotics. Bacterial metabolism of the bile acids play an important role in the risk of colon 
cancer. It is assumed that the secondary bile acids (produced by microbial metabolism) can 
act as a promoter of the process of the formation of colon cancer. The process of 
dehydrogenation of steroids in generating core bond delta 1 and delta 4 that binds to the 3-
keto group has an important role in relation to colon cancer.  Certain strains of Clostridia in 
vitro are known to form this reaction (Wahyudi and Hendraningsih, 2007). Saccharomyces 
cerevisiae in the form of biomass has been widely used as a supplement in animal feed 
(Ahmad, 2005). According Kompiang (2002) and Wahyudi and Hendraningsih (2007), 
Saccharomyces cerevisiae supplementation in the diet significantly increased the growth 
rate, feed efficiency, and prevent the incidence of poisoning in birds caused by aflatoxin or 
aflatoxicosis.  Saccharomyces spp is a genus of yeasts that has the ability to convert glucose 
into alcohol and CO2. Saccharomyces yeast is a single-celled microorganisms lacking 
chlorophyll, including Eumycetes group and grow well at a temperature of 300c and a pH of 
4.8.  Saccharomyces is one form of single cell protein or referred to as single cell protein 
(Fuller, 1989). Rice bran is a by-product of rice milling industry, which is abundantly 
available (approximately 10% of paddy weight) during the harvesting season. Unfortunately 
this by-product contains anti-nutritive factors such as trypsin inhibitor, phytic acid as 
phytate, and high content of crude fiber.  
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These anti-nutritive factors have been reported by Kahlique et al. (2003) causing reduction 
of feed intake and depress performance of poultry. These toxic factors are phytic acid as 
phytate and crude fiber (CF). These anti-nutritive factors have been reported to reduce feed 
intake and depress performance of poultry. Bach Knudsen (2001) reported that CF has been 
defined as the complex macromoleculer substances in food plants that are not degraded by 
mammalian digestive enzymes. Based on the above description of research conducted to 
assess isolates of Saccharomyces spp. were isolated from the colon of native chickens as 
potentially as a probiotic agents and degrading of crude fiber (CMC-ase activity) can be used 
in order to alleviate the negative effect of rice bran as poultry feed. 

 

METERIAL AND METHODS 
Animals and experimental design 
Eighteen of Lohmann Brown laying hens was assigned to three treatments in a completely 
randomized design. Each treatment has six replications with one bird per replication 
(individual cage).  All of the birds were fed experimental diets for two days.  The treatments 
were (i) unfermented rice bran as control; (ii) fermented rice bran by 0.30% Saccharomyces 
spp.Gb7 culture; and (iii) fermented rice bran by 0.30% Saccharomyces spp.Gb9 culture; 
respectively.  The objectives of this study is to determine the nutrient digestibility and the 
metabolizable energy value of rice bran using Lohmann Brown laying hens up to thirty two 
weeks of age. 
Source Isolates and Rice bran 
Source isolates in this study were grown chicken colonic digesta obtained from chicken in 
nearby research. Rice bran obtained from domestic industry in the manufacturing at Ubung 
Kaja, Denpasar-Bali. 
Media 
The medium used is a PDA medium (Oxoid), a solution of Bacteriological peptone 0.1%, oxy 
tetracycline 50 ppm, distilled water, 3% H2O2 solution, bile salts at each concentration of  
0%; 0.50%; 1.0 %; 5%; and 10%;  2% sodium thioglycollate, 0.3% oxygall; 0.10% (0.10%/100 
mg) cholesterol. Chemicals used in this study are: bacterio logical solution peptone 0.1%, 
OMEA (oxytetracycline extrax malt agar), distilled water, nutrient broth, NaOH, H2SO4, 
glucose, glycerol, bile salts, cholesterol and alcohol. 
Media Testing 
Weigh OMEA (oxytetracycline extrax malt agar) of 50 g, and then diluted with distilled 
water until its volume to 150 cc.  Furthermore OMEA solution is heated in the stove, and 
then put into a water-bath with a temperature of 60-700 C to keep OMEA solution does not 
compact. 
Grow the yeast Saccharomyces spp Isolated from Colon of Native Chicken 
Take as much as 1 cc pipette bacterio logical solution peptone 10-3, then pour in a petri dish 
with code A-3, then pipette as much as 1 cc solution of peptone logical bacterio 10-2 and 
pour into a petri dish with code A-2. And so on.  After the solution OMEA temperature of 
400-500C, then pour into each petri dish, then shake by hand too evenly and allowed to 
stand until the solution solidifies (Candrawati et al., 2013). A few minutes after the media 
solidified, then the media inserted into a desiccator under anaerobic conditions. Anaerobic 
conditions can be determined by candlelight in a desiccator. When the flame dies, then the 
anaerobic conditions in the desiccator has been reached.  
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The position of the petri dish in a desiccator is in an inverted position, so that steam will 
arise not interfere with the growth of isolates.  Isolates allowed standing in a desiccator for 
2 x 24 hours. 
Isolation of yeast Saccharomyces spp isolates from Colon of Native Chicken 
Isolate colonies in petri dishes have started to grow after grown for 2 x 24 hours. Isolates 
spherical shape is small.  Before being transferred, first prepared 10 pieces of petri dishes 
that have previously been sterilized.  Prepare OMEA solid selective media, then take one ose 
isolates and scratched on a petri dish that already contains solid media OMEA.  After two 
days of isolates in a petri dish begins to grow, the next will be bred back into the test tube. 
Prepare as much as 3.4g OMEA media diluted with distilled water to 100 cc. Furthermore 
OMEA solution is heated in the stove, and then input into a water bath with a temperature 
of 60-700 C for approximately 15 minutes and pour into a test tube and sealed with cotton.  
Put to the test tube 10 into autoclaving for sterilization.  After that, input in laminar flow 
(UV light) for approximately for 15 minutes.  Tilt the test tube, let the media solidified. With 
the scratch method, isolates the petri dish was transferred to a test tube (Ahmad, 2005).  
Close the test tube already containing isolates with a cotton swab and let the 2 x 24 hours, 
incubated in an incubator in an inverted position at a temperature of 300C for 48 hours, and 
observed colonies that grow. 
Colonies that have the characteristics of yeasts were isolated by following method reported 
Ahmad (2005).  Purified, and cultured on solid media for the purposes of further analysis, 
and stored prior to characterization, test resistance to low pH, various levels of 
temperature, deoxicholic acid, and test transpormasi cholic acid into deoxicholic acid 
(Hyronimus et al., 2000; Prangdimurti, 2001) 
Isolate yeast Saccharomyces spp morphology of Colon Native Chicken 
Weigh nutrient brot 1.8 g, and then diluted with distilled water to 200 ml.  Then put into to 
20 a test tube, close the test tube with a cotton swab, then ditrerilisasi in autoclaving.  Once 
cool, isolates available in the media slant transferred respectively by 1 ose into a test tube 
which already contains a nutrient brot, and grown for 18 hours.   After 18 hours in a nutrient 
brot, isolates taken by ose needle and dab into a glass preparations.  Observe in the 
microscope with magnification 10 times.  If the results of the observations still found 
microbial contamination other than yeast, then the separation of the colonies as much as 
two times, to obtain a high purity level. 
Growing Ability test yeast Saccharomyces spp at Various Temperatures 
Test the growth of yeast Saccharomyces spp performed at 100C temperature variations, 
370C, and 450C with the following procedure: weigh 1 g of nutrient brot dissolved in distilled 
water to 100 cc.  Pour nutrient brot in a test tube that has been coded isolates were elected, 
namely Saccharomyces spp.Gb7 and Gb9.  All test tubes sterilized before hand in autoklav.  
Once cool, bred isolates into nutrient brot and save it for 24 hours. Weigh as much as 3 g of 
nutrient broth and dissolved in 300 cc of distilled water used.  Sterilize in autoklav and input 
into 30 pieces of test tubes containing nutrient broth was then used to breed isolates that 
had been stored for 18 hours.  Take 1 cc in each tube and culture. Save tenth isolates at 
room temperature (370C), 10 isolates in the temperature of 100C (in a refrigerator), and 10 
isolates at a temperature of 450C (in an incubator).  Storage is done for 1 x 24 hours. After 
24 hours in view of turbidity levels arising. If there is turbidity, meaning no growth of yeast 
Saccharomyces spp temperature tested 
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Growing Ability test Saccharomyces spp at various pH 
Test the ability of yeast Saccharomyces spp isolates grown at various pH using the method 
(Hyronimus et al., 2000).  A total of 1 ose pure isolates of Saccharomyces spp cultured in a 
nutrient broth solution and stored for 24 hours.  After 24 hours take 1 cc of pure isolates are 
then cultured in a nutrient broth solution that has been conditioned at pH 1.5; 3.0; 4.5; and 
6.0.  If the acidic conditions have not been reached, then add H2SO4 solution. Incubation 
was performed for 24 hours at a temperature of 370C. There are 10 tubes each isolates in 
different pH levels.  Measurement of pH by using a pH meter. 
Test isolates the number of colonies that live after cultured at pH 1.5; 3.0; 4.5; and 6.0 is 
done with the work procedures as follows: Take as much as 1 cc isolates were grown at 
various pH them and put on a petri dish that has been previously sterilized. Add a solution 
OMEA and shake petri dish so well blended and coded.  Bred for 3 days then calculated the 
number of colonies (Colony Form Unit). 
Ability Test Saccharomyces spp in Bile Salts 
A total of 1 ose pure isolates of Saccharomyces spp cultured in a nutrient broth solution and 
stored for 24 hours.  After 24 hours, take as much as 1 cc of pure isolates, and then cultured 
in a bile salt solution for 24 hours.  The concentrations of bile salts used were: 0.2 mM; 0.4 
mM; and 0.6 mM.  Each level of bile salts was made in 10 tubes.  Isolates survival in bile salt 
levels were measured with a spectrophotometer with a wavelength of 660 nm (Hyronimus 
et al., 2000; Prangdimurti, 2001). 
Ability Test Saccharomyces spp in CMC-ase. 
OMEA weigh as much as 11 g and 3 g of CMC-ase, and dissolved in distilled water. Heat in a 
waterbath and then do strelilisasi on autoklav. Refrigerate at a temperature of 45-500C, 
then poured in a petri dish and left to solidify.  Take a paper disk with tweezers and dipped 
in a solution containing nutrient broth which had been cultured isolates for 24 hours, and 
stick it on a petri dish containing OMEA media and CMC-ase.  Let stand for 24 hours. After 
24 hours the clear zone width measurements caused by using a caliper (Kanti, 2007). 
Transformation test Cholic Acid (CA) to Deoxicholic Acid (DCA) By Saccharomyces spp 
Isolated from Colon of Native Chickens 
This test is performed to determine whether Cholic Acid (CA) is transformed into Deoxicholic 
Acid (DCA) by isolates obtained in this study.  Khamir pure cultures isolated from colon of 
native chicken stock made suspension of glycerol by way of suspending 50 mL culture into 5 
ml of PDB and incubated at a temperature of 370C for 24 hours.  Then 50 mL cultures were 
grown in PDB suspended in 5 ml of PDB plus Ca, and incubated at a temperature of 370C for 
24 hours. Subsequently 1 ml of culture in Ca pipetted into Eppendorf then centrifuged for 5 
minutes at a speed of 5000 rpm. 
The number of 0.1ml of the supernatant was then pipetted, added with 500 mL of ethyl 
acetate and 20 mL of HCL, centrifuged for 5 minutes at a speed of 5000 rpm, the 
supernatant pipette and evaporated, the supernatant added with 500 mL ethyl acetate, 
centrifuged for 5 minutes at a speed of 5.000 rpm, the supernatant pipette and evaporated 
for 48 hours at room temperature, added 15 mL of methanol.  Cyclohexane 10 mL, 15 mL 
and 4 mL Ethyl Acetate Acetic Acid is mixed in the Chamber, and allowed to stand for 30 
minutes prior to TLC on silica gel alluminium.  After 30 minutes, DCA, Ca, and each isolate 
was spotted in 1 mL on aluminum silica gel, dried with a hair drayer, which has been placed 
in the chamber containing the eluent solution,  
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allowed to stand until silica absorbs the solution, dried, sprayed with acid dyes phosporic 
molibdho, dried, and roasted until the spot of each isolate was visible on silica gel.  If 
isolates transformation Cholic acid (CA) to dioxicholic acid (DCA), it will isolate the same spot 
by spot Dioxicholic acid (DCA), otherwise if it isolates did not transformation deoxicholic 
acid isolates the spot will be the same as the spot cholic acid (Ariwati, 2012). 
Fermented of Rice Bran 
Saccharomyces spp.Gb7 and Gb9 isolate in this study was isolated from colon of native 
chickens. Both isolate of Saccharomyces spp.Gb7 and Gb9 which has been approved from 
bile salt and poultry digestive tract in vitro test as potentially as a probiotic agents and 
degrading of crude fiber (CMC-ase activity).  The study was carried out at the Bioscience 
Laboratory of Udayana University, Bali, Indonesia. Fermentation of commercial rice bran 
was prepared as follows. Comercial rice bran was used and approximately 0.30% (3.5 x 107 
spores) Saccharomyces spp.Gb7 and Gb9 isolate culture was added to 100 g of steamed rice 
bran. Then, water was added to bring the product to 50% content and left up to 2 days for 
fermentation.  After that, fermented rice bran was dried at 450C for six hours and then it 
was ground for analysis. Unfermented rice bran was also ground for its chemical analysis. 
Retention and excretion of nutrients  
In order to determine the nutrient digestibility and metabolizable energy (ME) value of the 
rice bran.  The amount of rice bran used was 100 g. This amount as based on preliminary 
assays with Lohman brown laying hens consumption of ration.  All the birds were deprived 
of feed for 24 h to ensure that their alimentary canals were empty from feed residues. They 
were then force-fed with the specific amount of rice bran (fermented and unfermented). 
Stainless steel funnel with 40 cm stem was used in force feeding technique (Mustafa et al., 
2004).  Water was available ad libitum during the experimental period. The total excreta 
were collected in plastic trays. The excreta samples were frozen, allowed coming to 
equilibrium with the atmospheric moisture, weighed, and ground through a 1 mm sieve. 
Samples of excreta and rice bran were subjected to appropriate analysis to determine DM, 
OM, CP, CF, and energy, respectively. 
Laboratory analyses 
Dry matter (DM), organic matter (OM), CP and ash determinations were done according to 
the Assocciation of Official Analytical Chemists (l994). The CP content of the diets was 
determined using the Kjeldahl procedure (AOAC, 1994).  Crude fibre in the feeds was 
determined using the procedure of Van Soest et al. (l991) on oven-dried samples.  Gross 
energy (GE) was measured with an adiabatic oxygen bomb calorimeter.  
Calculations 
The data were used to calculate AME value according to the following formulate (Mustafa et 
al., 2004): AME (apparent metabolizable energy) = IE – FE. Where IE = ingested energy; FE = 
fecal energy voided by the fed birds. 
Statistical Analysis 
Analysis of data from yeast Saccharomyces spp isolates which includes test temperatures, 
pH, bile salts, and CMC-ase done with descriptive method. To determine whether a culture 
can be grown on a wide range of temperature criterion is viewed turbidity.  To determine 
whether culture can grow on a variety of specific pH with a pH meter (Sujaya et al., 2008). 
The data obtained in the analysis of variance and if there are significant differences (P<0.05) 
among treatments, then continued with Duncan's multiple range test (Steel and Torrie, 
l989). 
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RESULTS 
Isolation of Saccharomyces spp from Colon Native Chicken 
In this study, a total of 13 isolates Saccharomyces spp. successfully isolated using PDA 
medium. Isolation is aimed at having the possibility of yeast that can be developed into a 
new probiotic candidate to improve the productivity of poultry.  The observation in the 
laboratorium, it turns out all isolates have an oval shape and are not motile (not able to 
move actively).  All yeast isolates colon chicken has the ability to produce the enzyme 
catalase which is characterized by the formation of gas bubbles after the colony of yeast is 
spilled with a few drops of a solution of H2O2.  In the glucose fermentation test, all isolates 
have the ability to ferment sugars to produce gas in the medium were added glucose. The 
characteristics shown by all the yeast Saccharomyces spp isolated from colon of native 
chicken in accordance with those reported by Pratidina et al. (2008). 
The gas formed in the fermentation of glucose by the cell test of khamir is CO2 (Anon., 
2012), and this gas is a by product of the fermentation of sugar by yeast to form ethanol 
(C2H5OH). These CO2 gas production capabilities to create a group of yeast, especially 
Saccharomyces spp agent widely used as a developer in the process of making bread dough.  
Most of the yeast used in bread-making process is the same species, with that used in the 
process of fermentation in alcoholic beverages (Anon., 2011). 

 
Table 1. Test yeast Saccharomyces spp isolated from colon of native chicken against 

temperature and acid. 
code 

isolates 
 

Mo
-ti-
lati
on 

Tests on various 
temperature levels 

Test various levels 
of acid (pH) 

 The number of 
colony after a pH 

test (cfu) 

 

100C 370C 450C pH 
1.5 

pH 
3.0 

pH 
4.5 

pH 
6.0 

pH 
1.5 

pH 
3.0 

pH 
4.5 

pH 
4.5 

Gb1 + + + - + + + + 92 - 13 - 

Gb2 + + + - + + - - - - - - 

Gb3 + + + + + + - + 204 - 16 5 

Gb4 + + + + + + + - 42 67 - - 

Gb5 + + + + + + + + 98 206 67 28 

Gb6 + + + + + + + + 75 139 21 19 

Gb7 + + + + + + + + 87 175 42 12 

Gb8 + + + + + + + - 62 16 - - 

Gb9 + + + + + + + + 152 170 75 35 

Gb10 + + + + + + + + 92 108 29 19 

Gb11 + + + + + + + + 88 97 34 7 

Gb12 - + + + + + + + 59 - 9 - 

Gb13 - + + + - + + - - 7 - - 
Description: GB1 to Gb13 is the yeast Saccharomyces spp isolated from the colon of native chicken 

 
Yeast Saccharomyces spp isolated from colon of native chicken by using the medium OMEA 
(oxytetracycline extrax malt agar) managed to get the 13 isolates.  Results of morphological 
observation, it turns yeast isolates colon chicken (Saccharomyces spp) has a white oval 
shape.   
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In this research, the separation of the colonies twice, in order to obtain higher purity.  Isolat 
yeast Saccharomyces spp derived from colon of native chicken do not all have the ability as 
a probiotic ingredient, so it is necessary to test for temperature, pH, and bile salts.  In 
addition, there CMC-ase test is to test the ability of the isolates in digesting crude fiber. 
Ability test isolates grown at various temperature levels 
Test the ability of yeast Saccharomyces spp colon chicken isolates grown at various 
temperatures is presented in Table 1.  In the temperature test, thirty-nine isolates of yeast 
Saccharomyces spp that has been cultured in a liquid nutrient broth each of the 13 isolates 
were stored at a temperature of 100C; 13 isolates were stored at a temperature of 370C, and 
13 isolates were stored at a temperature of 450C for approximately 24 hours. 
Colonies began to be seen on the third day after incubation. Test tube that looks turbid 
yeast Saccharomyces spp isolates showed survival at that temperature (positive). 
Conversely, if looks clear, showing yeast Saccharomyces spp isolates is not survival at that 
temperature. 
Ability test isolates grown at various pH levels 
Table 1 shows the test results for the thirteen isolates of yeast Saccharomyces spp isolated 
from colon of native chicken against a wide range of pH levels, namely pH 1.5; 3.0; 4.5; and 
6.0.  PH variation used is a variation of pH conditions which exist in the digestive tract of 
poultry, which ranges from pH 1.5 to 6.0. The test results showed that not all isolates of 
yeast Saccharomyces spp isolated from colon of native chicken can live to various pH 
conditions tested.  In Table 1 looks isolate yeast Saccharomyces spp.Gb2 not stand living at 
various pH conditions tested. Similarly, the yeast Saccharomyces spp.Gb13 isolates not live 
in acidic pH conditions (pH 1.5).  From Table 1, it appeared that isolates of yeast 
Saccharomyces spp. who qualified to the level of pH test is as much as six isolates, the yeast 
Saccharomyces spp.Gb5; Gb6; Gb7; Gb9, Gb10; and Gb11.  There is a tendency the higher 
the pH, especially at pH 6.0, most of the isolates decreased the number of colony life.  
Saccharomyces spp colonies grow well at pH 1.5 to 3.0.  Furthermore, all of the isolates 
were followed by a test of its ability to grow in bile salts. Ritonga (2008) reported that the 
very rapid growth of the yeast on environmental pH range between 4 - 4.5.  Good growth in 
the medium pH 3 by 6 isolates indicated in Table 1 indicates that this yeast isolates have the 
potential to be developed into a candidate probiotic, because it was able to pass through 
the digestive tract pH poultry. The ability of yeast to survive on very low pH environments 
(pH 1.5) closely related to the microbe's ability to maintain internal pH so that is always 
higher than the pH of the surrounding environment (Hutkins and Nannen, 1993).  
Mechanisms of yeast isolates obtained in this study (Table 1) to maintain the internal pH is 
always higher than the external pH, is closely associated with the activity of the enzyme 
ATP-ase that functions to translocate protons from the cell out of the cell (Chou and 
Weimer, 1999).  In this process, the enzyme ATP-ase will use the energy generated from the 
hydrolysis of ATP (cellular energy possessed cells), so that this enzyme will be able to move 
protons (H+ ions) out of his cell. With this ability, allowing the yeast cells can live in an 
environment which is very low pH (Ariwati, 2012). Microbes are not able to perform the 
above mechanism will generally experience a disruption in the growth process which is 
generally caused by excessive acidification in the cell wall.  Exposure of the cell wall in the 
acidic environment in excess will damage the plasma membranes that are just below the 
walls of the cell,  
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so that it will cause the release of important components of cells, such as Mg, K, and fat 
from cells. In severe circumstances, the cells will die (Bender and Marquis, 1987). At very 
low pH environment, acid resistant microbes (including yeast) will experience some damage 
to the cell membrane, so that the microbial growth rate will decline. In fact, when exposed 
in quite a long time, many of which can be experienced death in the low pH environment 
(Siegumfeldt et al., 2000). 
 
Growing Ability test isolates Saccharomyces spp Isolated from Colon of Native Chicken on 
Bile Salts 
Candidate probiotics (six isolates elected) who have passed the test temperature and 
various pH levels, then tested again viability at the various levels of bile salts. This is 
important, because one of the requirements that must be met by potential probiotic before 
it developed into a potential probiotic candidates are testing the ability of the probiotic 
isolate live in an environment containing acid/bile salts.  On his way to the colon, probiotics 
must be able to pass some obstacle or an extreme environment along the digestive tract of 
poultry. Probiotics will be dealing with the environment in the small intestine, which 
included bile salts are removed by the liver through the gall bladder, after successfully 
passing the acidic conditions in the stomach.  Therefore, in the process of development of 
new probiotic, a new probiotic candidate should be able to pass the test of resistance to bile 
or bile salts were performed in vitro.  In this test, the candidate probiotic incubated in GYP 
medium supplemented with NaDC at various concentrations (0.2; 0.4; and 0.6 mM). The 
concentrations mentioned above in a row is a NaDC concentration in normal individuals, 
candidates for cancer patients, and cancer patients (Dawson, 1998). 

 

Table 2. Ability of yeast Saccharomyces spp isolates were resistant living in bile salts. 

Code 
Isolate 

Growth indication of Saccharomyces spp (Absorbance) 

Control NaDC 0.2 mM NaDC 0.4 mM NaDC 0.6 mM 

Gb5 ++ (0.992) ++ (0.892) +++ (1.093) ++(0.525) 

Gb6 ++ (0.735) ++ (0.704) ++ (0.782) + (0.403) 

Gb7 ++ (0.906) ++ (0.908) ++ (0.904) +(0.478) 

Gb9 ++ (0.972) ++ (0.891) +++ (1.175) ++(0.521) 

Gb10 ++ (0.895) ++ (0.793) ++ (0.961) +(0.496) 

Gb11 ++ (0.703) ++ (0.807) ++ (0.877) ++(0.517) 

Description -        : A<0.1 (can not resistant to NaDC) 
 +       : A 0.1-0.5 (slightly resistant to NaDC) 
 ++     : A 0.5-1.0 (resistant to NaDC) 
 +++   : A>1.0 (highly resistant to NaDC) 

 
Table 2 presents the growth response of each test isolates were characterized by culture 
absorbance value at a wavelength (λ) to NaDC. Six isolates of yeast Saccharomyces spp. 
isolated from colon of native chicken were grown for 24 hours at GYP media (Glucose Yeast 
Pepton) is added that the concentration NaDC arranged so that its concentration reaches 
0.2; 0.4; and 0.6 mM. The test results showed that all six test yeasts showed good growth 
(with a value of absorbance between 0.5-1.0) in medium containing NaDC to a 
concentration of 0.4 mM.  
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At a concentration of 0.6 mM NaDC, visible growth of yeast Saccharomyces spp isolated 
from colon of native chicken slightly inhibited (Table 2) which is characterized by a decline in 
suspension culture uptake value below 0.5 OD units.  Tolerance to six good yeast isolates to 
bile salts allegedly closely associated with the role of enzymes capable of degrading bile 
salts.  The role of bile salts degrading enzymes, such as bile salt hydrolase on lactic acid 
bacteria have been reported by Smet et al. (1995).  This enzyme is able to modify the 
physical and chemical capabilities possessed by bile salts, so it is not toxic to the lactic acid 
bacteria. Based on the nature of resistance shown by all of the isolates test indicated that 
these strains have the potential to be developed as a candidate probiotic.  In the event of 
the death of isolates in environments containing NaDC (bile salt) in certain concentrations, 
generally caused by the failure of these isolates in maintaining their membrane permeability 
after exposure in a long time by bile salts.  Reported by Farida (2006), that the death of the 
cells in an environment exposed to NaDC caused by increased activity of the enzyme β-
galactosidase to bile salts, because of the high activity of this enzyme would restrict the cell 
to control metabolism.  
CMC-ase Activity Test 
CMC-ase test is to test the ability of Saccharomyces spp isolated from colon of native 
chicken to degrade raw fiber. This can be measured by the diameter of the clear zone 
produced (Table 3).  The results show turned out to six isolates were tested have the ability 
to degrade raw fiber. This is shown by the clear zone around the isolates.  More specifically, 
the difference in diameter of clear zones produced by these isolates presented in Figure 1. 

 
Figure 1. Isolates of the yeast Saccharomyces spp.Gb6 and Gb10 has clear zone is smaller 

than the Saccharomyces spp.Gb9 isolates. 
Of the six isolates were tested indicate isolates of Saccharomyces spp.Gb.9 has the most 
wide clear zone, while the yeast Saccharomyces spp.Gb.6 have a clear zone at least. This 
means that Saccharomyces spp.Gb.9 isolates have the ability to digest crude fiber high 
compared to most isolates of Saccharomyces spp. other. 
 
Test Capability Isolates Saccharomyces spp isolated from Colon of native chickens to 
Improve digestibility of Rice Bran 
The isolates of Saccharomyces spp isolated from colon of native chicken were elected, 
namely isolate Saccharomyces spp.Gb7 and Gb9 has proven to have the potential as 
probiotics and CMC-ase activity is highest, then used as an inoculant fermentation of rice 
bran.  
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The test results of yeast Saccharomyces spp isolates elected (Saccharomyces spp.Gb7 and 
Gb9) on digestibility and metabolizable energy of rice bran presented in Table 4.  
Dry matter digestibility from rice bran is fermented by inoculant Saccharomyces spp Gb7 
and Gb9 isolated from colon of native chicken were increased significantly (P<0.05) different 
higher respectively: 8.99% and 9.02% than rice bran without fermented. Organic matter 
digestibility of fermented rice bran were increased significantly (P<0.05) different higher 
respectively: 7.94% and 9.07% than rice bran without fermented. 

 
Table 3. CMC-ase activity test isolates of Saccharomyces spp isolated from colon of native 

chickens based on the diameter of clear zone posed. 

Code Isolate Clear zone diameter (cm)  

Gb5 1.97 

Gb6 0.75 

Gb7 3.19 

Gb9 4.69 

Gb10 0.82 

Gb11 2.37 

Description: Gb5 to Gb11 is Saccharomyces spp isolated from colon of native chickens 
 
Digestibility of crude protein fermented rice bran by using inoculant Saccharomyces sppGb7 
and Gb9 isolated from colon of native chicken showed significant differences (P<0.05) 
respectively: 24.88% and 23.70% higher than the not fermented (Table 4). Fermentation of 
rice bran were significantly different (P<0.05) increase the digestibility of crude fiber 
respectively: 21.60% and 20.54% higher than the rice bran without fermented. 
 
Table 4. Nutrient digestibility of unfermented and fermented rice bran by Saccharomyces 

Spp.Gb7 and Gb9 isolated from colon of native chickens (in % Dry Matter). 

Variable Rice bran SEM1) 
Unfermented/ 

Control 
Fermented by 
Sc.Gb7isolate 

Fermented by 
Sc.Gb9 isolate 

Dry matter digestibility (%) 30.81b 33.58a 33.59a 0.801 

Organic Matter digestibility (%) 31.74b 34.26a 34.62a 0.703 

Crude Protein digestibility (%) 40.72b 50.85a 50.37a 2.096 

Crude fibre digestibility (%) 20.79b 25.28a 25.06a 1.179 

Metabolizable energy (kcal/kg) 1703.61b 1973.92a 1965.82a 57.905 
 
Note: 

1. Standart Error of the treatments means 
2. Means with different superscripts within raws are significantly different (P<0.05) 

 
Rice bran fermentation using inoculant of Saccharomyces spp.Gb7 and Gb9 significantly 
different (P<0.05) was increases metabolizable energy content of rice bran respectively: 
15.87% and 15.39% higher than metabolizable energy content of rice bran unfermentation 
(Table 4). 
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DISCUSSION 
Results of laboratory studies indicate that of some samples isolated from the colon chickens 
have been isolated 13 species of Saccharomyces sp isolates.  On the third day of incubation 
at a temperature of 390C in liquid media roll tube, the colony began to become evident.  
Clear zone around the colony as a characteristic of the yeast Saccharomyces spp. does not 
seem real even though indistinguishable from other types of colonies.  Colonies began to 
appear clearly on the seventh day of incubation.  Colonies are round with a diameter of 
between one to two millimeter, brown beige or white, and opaque.   Isolates of 
Saccharomyces spp. is that form colonies with clear zones, rod-shaped cells, catalase test 
negative, Gram-positive and gram staining.  Morphological observations showed, it turns 
yeast Saccharomyces spp isolated from colon of native chicken has a white oval shape. 
These results are the same as by Bidura et al. (2012) were isolated Saccharomyces spp from 
“tape” and Candrawati et al. (2014) were isolated from the feces of Bali cattle. 
The test results for the thirteen isolates of yeast Saccharomyces spp isolated from colon of 
native chicken at various temperatures, showed mixed results. The yeast of Saccharomyces 
spp.Gb1 and Gb2 isolates survival at a temperature of 100C and 370C, but not survival at a 
temperature of 450C.  But, isolates of Saccharomyces spp.Gb12 and Gb13 not stand life at a 
temperature of 100C.  Some of the advantages of Saccharomyces in the fermentation 
process, the microorganism is rapidly proliferating, resistant to high temperatures, has held 
steady and rapid nature of adaptation.  According to Ahmad (2005), optimum environment 
for the growth of yeast is 25-300C and the maximum temperature is 35-470C. 
In general, probiotic microbes can live in the digestive tract of poultry and mutualism with 
its host body at a pH of between 2 to 4.  The probiotic microbes do not result in a negative 
thing in the body of the host, not the pathogen, and generally do not form spores, 
saccharolytic, anaerobic, not disturbing the ecosystem of the body, as well as live and grow 
in the digestive tract of poultry (Fuller, 1989). 
The results showed that only six isolates of Saccharomyces spp isolated from colon of native 
chickens potential as a probiotic agent and has a CMC-ase activity.  The six isolates, is 
isolates of Saccharomyces spp.Gb5; Gb6; Gb7; Gb9; Gb10; and Gb11, showed resistance to 
acid and bile salts that are characteristic of probiotic bacteria.  Saccharomyces is a single-
celled microorganism and do not have chlorophyll, grows well at 30°C and pH 4.8.   
According to Rezanezhad et al. (2003), the value of pH in the gastrointestinal tract of poultry 
at any digestive organs, respectively, are: crop (pH 4.5), proventriculus (pH 4.4), gizzard (pH 
2.6), duodenum (pH 5.7-6.0), jejunum (pH 5.8), illeum (pH 6.3), colon (pH 6.3), cecum (pH 
5.7), and biliary (H 5.9). 
Resilience of microbial isolates to bile salts used to assess the ability to survive in the 
digestive tract isolates contained bile salts on the top surface of the intestine.  Probiotics 
will be dealing with the environment in the small intestine, in which there are bile or bile 
salts are removed by the liver through the gall bladder, after successfully passing the acidic 
conditions in the stomach (Fuller, 1989).  Therefore, in the process of development of new 
probiotic, or a new probiotic candidate should be able to pass the test of resistance to bile 
or bile salts were performed in vitro.  Based on the nature of the resistance shown by some 
isolates, indicates that these strains have the potential to be developed into a candidate 
probiotics. 
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Test CMC-ase enzyme activity (endo-1, 4--glukonase) is characterized by the presence or 
absence of clear zone around the colony isolates were tested.  The wider the clear zone 
shown by the isolates tested, meaning the yeast isolates have strong extracellular cellulase 
enzyme activity. The size of the clear zone and the apparent absence of a clear zone, an 
indicator of the ability of these microbes to break down cellulose, as well as fast and slow 

arise the clear zone.  Cellulolytic yeasts capable of producing the enzyme endo-1, 4  

glukonase, exo-glukonase 1. 4 , and beta-glucosidase that can degrade components of raw 
fiber into soluble carbohydrates (Hatakka,  2000) 
The fermentation process is expected to alter the chemical structure of the cell wall tissue, 
breaking bonds of lignocellulose, and decreased levels of lignin.  Lignolitik yeasts those are 
able to degrade lignin through the establishment of a set of mycelia and then multiply 
asexually through spores (Erika, 1998). Fermentation of rice bran by Saccharomyces spp.Gb7 
and Gb9 may increase microbial biomass, so the crude protein content of rice bran 
increased (Bidura et al., 2012).  It was also reported that the success of the fermentation 
process is influenced by the type and number of microbes are used, the type of substrate, 
pH, and temperature during fermentation.  Biomass is a form of mass of the results of the 
biological processes of microorganisms.  Microorganisms capable of converting the material 
into microbial protein better known as single cell protein. The fermentation process has the 
objective to produce a product (material feed) that have nutritional content, texture, and 
better biological value, as well as lowering antinutrisi substances. 
Jaelani et al. (2008) reported that fermentation of feedstuffs with Trichoderma reesei can 
increase the energy content, total soluble sugars, and crude protein content. Increase the 
energy content of fermented rice bran was due to the formation of sugars derived from the 
breakdown of crude fiber. Chen et al. (2005) reported that the addition of complex 0.20% 
probiotic (L. acidophilus and S. cerivisae) in the diet can increase the digestibility of dry 
matter feed. Rice bran fermented by yeasts will be able to soften and break down the cell 
walls of rice bran and yeast capable of releasing microfibrils, so that the structure of the cell 
wall of rice bran become brittle and more open.  The yeast work gradually in breaking the 
cell wall components. Through fibrils and hyphae yeast secrete extracellular peroxidase 
enzymes. The extracellular peroxidase enzymes actively working on lignolisis activity, thus 
breaking the bond lignocellulose and lignin fraction breaks down into CO2.  Fermentation 
using microbes can improve the digestibility of feed nutrients (Arsyad et al., 2001; Bidura 
and Suastina, 2002). Hong et al. (2004) reported that feeding fermented using Aspergillus 
oryzae significantly increased dry matter digestibility and crude protein.   According to 
Jaelani et al. (2008), an increase in metabolizable energy content of palm kernel cake as a 
result of fermentation by the fungus T.reesei. This is due to the degradation of mannan 
polysaccharides exist in palm kernel cake by the fungus T. reesei into a simpler form 
(monosaccharides) which generates enough energy value better than in the form of 
polysaccharides mannan.  The same thing was reported also by Sabini et al. (2000), that the 
fungus T.reesei capable of degrading polysaccharides mannan to mannotriosa, mannobiosa, 
and monnosa.  According to Jaelani et al. (2008), fermented palm kernel cake can markedly 
increase the crude protein content of palm kernel cake compared to without fermentation. 
Utama (2011), reported that the administration of S. cerevisiae in the diet can increase the 
digestibility of protein and crude fiber components, such as cellulose and hemicellulose, as 
has been overhauled in the form of simple monosaccharide.   
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Reported by Bidura et al. (2014), that the pollard fermentation by Saccharomyces spp 
isolated from colon of Bali cattle can markedly increase the digestibility of dry matter, 
organic matter, protein and crude fiber of pollard, and can significantly increase the 
metabolizable energy of pollard. The same thing was reported by Candrawati et al. (2014), 
that the use of Saccharomyces spp isolated from feces of Bali cattle in the process of 
fermentation of rice bran, can markedly increase the digestibility of dry matter, organic 
matter, and crude fiber of rice bran, and can significantly increase the metabolizable energy 
content of rice bran. 
 

CONCLUSION 
It can be concluded that successfully discovered six isolates of Saccharomyces spp. (ie: Gb5; 
Gb6; Gb7; Gb9; Gb10; and Gb11) isolated from colon of native chickens are potential as 
probiotics, but only two isolates that have the highest activity of CMC-ase, is Saccharomyces 
spp.Gb7 and Gb9 isolates.  The use of Saccharomyces isolates spp.Gb7 and Gb9 as inoculant 
fermentation of rice bran, can significantly improve the digestibility of dry matter, organic 
matter, crude protein, crude fiber and metabolizable energy content of rice bran. 
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