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ABSTRACT 
This study aims to determine the limits and effects of the use of palm oil waste which is fermented with Pleurotus 

ostreatus in rations to the performance of broiler. This study used 100 Day of Chicken (DOC). The method used 

was an experiment with a Completely Randomized Design (CRD) with 5 treatments (0%, 6%, 12%, 18% and 

24% fermented palm waste with Pleurotus ostreatus) with 4 replications. The observed parameters in this study 

are performance (feed consumption, body weight gain, and feed conversion). The results analysis of variance 
showed that the use of fermented palm waste with Pleurotus ostreatus has no effect (P>0.05) to the broiler 

performance. The conclusion of this study is the palm waste fermented with Pleurotus ostreatus to the level of 

24%, In this condition ration consumption was 2652,19 g/chicken, body weight gain was 1579,94 g/chicken, and 

feed conversion was 1,68. 
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I. INTRODUCTION 
Feed is groceries single or mixed, whether treated or untreated, which is given to livestock for survival, 

growth and development, being right diet is a mixture of several feedstuffs are arranged such that the nutrients 

they contain balanced according to the needs of livestock . Feed is the primary need and the most important 

factor in addition to the factors of seeds and management in determining the success of a livestock business, 

especially broiler farms. Broilers have the advantages of fast growth, low feed conversion, tender meat quality 

and high feed efficiency (Tamalludin, 2014). The characteristics of broilers are fast growth, efficient in 

converting rations into meat, large body size and broad breasts and have a lot of meat (AAK, 2003). 

Feed costs are the largest component of the total production costs that must be incurred during 

maintenance, about 70% of the total production costs in the broiler business are feed costs. Therefore, the cost 

factor of feed must be given serious attention, besides that the price of conventional feed often fluctuates so that 

non-conventional feed is needed as an alternative feed for livestock. Of course, the alternative feed must meet 

certain criteria so as not to have a negative effect on livestock growth and production. 
One of the steps that can be taken is to utilize agro - industrial waste which contains nutrients at low 

prices and is continuously available . Agro-industrial waste that can be utilized is industrial waste from oil palm 

plantations. The area of oil palm plantations according to data from the Ministry of Agriculture of the Republic 

of Indonesia (2018 ), the area of oil palm plantations in 2017 was 14,030,573 hectares with a total oil palm 

production of 37,812,628 tons. Oil palm plantation industrial waste that can be used as an alternative feed 

ingredient is oil palm sludge and palm kernel meal . Per tons of fresh palm fruit bunches (FFB) can produce 294 

kg of sludge oil and 35 kg of palm kernel meal (Mathius, 2003). 

Oil sludge is a waste of the industrial manufacture of palm oil but has a low crude protein 

content is 11.30% and the high crude fiber, namely 25,  

80% ( lignin as high as 19,19% and cellulose height is 20,22% ), so that mixed with palm kernel cake, which is 

an agro byproduct which has a higher crude protein content of 16,30% and lower crude fiber,  

namely 21,75% ( lignin 16,96% and cellulose 17,67% ) compared to palm sludge ( Nuraini et al., 2016 ). This 
palm oil waste is mixed with bran to get good aeration (porosity) for the development of microorganisms. 
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The mixture of palm oil waste and bran contains 13,35% crude protein but still high crude fiber content 

of 22,61% (15,59% lignin and 17,59% cellulose), so it is necessary to reduce crude fiber, one of which is 

fermentation using Pleurotus ostreatus. Pleurotus ostreatus classified as white rot fungi are able to degrade 
lignin for producing enzymes ligninolitik such as lignin peroxidase, mangan peroxidase and laccase (Periasamy 

and Natarajan, 2004 ), but it also produces the enzyme protease (Shaba and Baba, 2012), cellulase and amylase 

(Sudiana and Rahmansyah, 2002). 

Research on the mixture of palm oil waste and fermented bran has been carried out and the results 

obtained with a dose of 8% and fermentation time of 9 days an increase in crude protein from 13,35% to 

20,36% and a decrease in crude fiber from 22,61% to 14,74% (lignin 10,75% and cellulose 11,60 

%) and obtained crude fat content of 6,07 %, Ca 0,53%, P 0,41% , and metabolic energy 2.469,85 kcal/kg 

(Results of analysis of the Laboratory of Non-Ruminant Nutrition and Feed Industry Technology, 2019) . The 

increase in crude protein content and the decrease in crude fiber content contained from a mixture of palm oil 

waste and fermented bran with Pleurotus ostreatus are expected to have a good effect on broiler performance . 

  

II. METHOD 
Research Material 

This study 100 DOC broilers were used, a mixture of waste oil and bran fermented with Pleurotus 

ostreatus (LSDF). The ratio is composed of protein iso and energy iso. 21% and 2900 kcal/kg for the starter 

period, while for the finisher period it is 20% and 2900 kcal/kg. Feed ingredients, the composition of the ration, 

and ration food substances research can be seen in Table 1, 2 and 3. Equipment used in the research cages as 

many as 20 units with places for feeding and drinking, scales . 

 

Experimental Design 
              This study used an experimental method using a completely randomized design with 5 treatments and 4 

replications. Each experimental unit is filled each with four tail broiler . Each treatment was differentiated by 

giving different levels of mixture of palm oil waste and fermented bran with different Pleurotus ostreatus in the 

ration. Each treatment is marked as follows: 

A = ration with 0% LSDF              

B = ration with 6% LSDF              

C = ration with 12% LSDF              

D = ration with 18% LSDF              

E = ration with 24% LSDF              

  

Research Implementation 

The procedures for making fermented products first weighed the substrate with a composition of 80 
waste oil (40% sludge oil and 40% palm kernel meal) and bran 20% of  the total fermentation products 

further added distilled water as much as 125ml/100 g of substrate and mineral brook et al as much 7 ml/100g of 

the substrate. The mineral composition of Brook et al consists of MgSO47H2O (2,5 g), FeSO47H2O (1 g), 

KH2PO4 (0,01 g), ZnSO44H2O (1 g), MnSO44H2O (0,01 g), Thyamin hydrochlorine (0,1225 g) and urea (50 g ) 

were dissolved in 1000 ml distilled water . Substrat subsequently steamed using autoclave at a temperature 

of 121 °C for 15 minutes. Substrat already sterile further in inoculated mushroom Pleurotus ostreatus as much 

as 8% of the substrate, and fermented for 9 days with a substrate thickness of 2 cm. The fermented products that 

have been fermented are then harvested and dried in the sun until the fermented products are 

dry. The fermentation products were mixed into the ration according to the treatment.   

 

Observed Variables 
              In this study, the observed variables were: ration consumption (g/head), body weight gain (g/head) , 

and ration conversion. 

  

Data Analyze 

              Data obtained is processed menggun a right analyze of variance (ANOVA) in accordance with the 

design used. The results of the analyzed of diversity had a real or very real effect. Then the Duncan Multiple 

Range Test (DMRT) was carried out to determine the differences between treatments (Steel and Torrie, 1995 ). 

 

Table 1 . Feed ingredients, nutrient content (%) and metabolic energy (kcal / kg) of ingredients for ration (as 

feed) a . 

Bahan Pakan CP (%) CF (%)  CF (%) Ca (%)  P (%)  EM
d
 (Kcal) 

Milled corn
a
 8,50 2,66 2,90 0,38 0,19 3300,00 

Rice bran
a
  9,50 5,09 14,50 0,69 0,26 1640,00 
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Coconut oil - 100 - - - 8600 

LSDF 20,36
e
 6,07

g
 14,74

f
 0,53

g
 0,41

g
 2469,85

g
 

Soybean meal 43,35 2,49 5,00 0,63 0,36 2240,00 

Meat flour
c
 52,15 12,99 4,45 3,66 1,28 2150,00 

Bravo 311
b
 21,50 4,50 5,00 1,00 0,60 3200,00 

top mix
b
 - - - 0,06 0,003 - 

Description: a Nuraini et al. (2018 )              

                        b Product Packaging Labels of PT. Charoen Pokphan 

                        c Yuniza et al. (2018) 
                             d Scott et al. (1982) 

                        e Nurhabiba (2019) 
f Gusri (2019) 
g Non-Ruminant Nutrition Laboratory Analysis Results (2019) 

 
Table 2 . Composition of the sterter phase research ration (%) 

 

Feed Materials 

Ration 

A B C D E 

Milled Corn 49,50 46,50 44,00 41,50 38,50 

Soybean Meal 19,50 17,50 15,50 13,00 11,00 

Rice Bran 6,50 5,50 4,00 3,00 2,00 

LSDF 0,00 6,00 12,00 18,00 24,00 

Bravo Ration 311 11,00 11,00 11,00 11,00 11,00 

Meat Flour 11,00 11,00 11,00 11,00 11,00 

Coconut Oil 2,00 2,00 2,00 2,00 2,00 

Top mix 0,50 0,50 0,50 0,50 0,50 

Total 100,00 100,00 100,00 100,00 100,00 

Crude Protein (%) 
21,23 21,24 21,25 21,09 21,10 

Crude Fat  (%) 
6,06 6,24 6,41 6,60 6,78 

Crude Fiber  (%) 
4,39 4,94 5,44 5,98 6,53 

Energy Metabolizm (Kcal/kg) 
 2936,75 2924,84 2921,28 2914,67 2902,76 

 

Table 3 . Composition of the finisher phase research ration (%) 
 

Feed Materials 

Ration 

A B C D E 

Milled Corn 50,00 47,50 45,00 42,50 40,00 

Soybean Meal 16,50 14,50 12,50 10,50 8,50 

Rice Bran 9,00 7,50 6,00 4,50 3,00 

LSDF 0,00 6,00 12,00 18,00 24,00 

Bravo Ration 311 11,00 11,00 11,00 11,00 11,00 

Meat Flour 11,00 11,00 11,00 11,00 11,00 

Coconut Oil 2,00 2,00 2,00 2,00 2,00 

Top mix 0,50 0,50 0,50 0,50 0,50 

Total 100,00 100,00 100,00 100,00 100,00 

Crude Protein (%) 
20,21 20,22 20,22 20,23 20,24 

Crude Fat  (%) 
6,12 6,29 6,47 6,64 6,81 

Crude Fiber  (%) 
4,62 5,11 5,61 6,10 6,60 

Energy Metabolizm 

(Kcal/kg) 

2926,80 2923,24 2919,68 2916,12 2912,56 
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III. RESULTS AND DISCUSSION 
Effect of Treatment against Broilers Performance 
The average performance of broilers given mixed treatment of palm oil waste and fermented bran 

with Pleurotus ostreatus can be seen in Table 4. 

 

Table 4 . Average performance of broilers during the study 

Performa
ns

 
Treatment Rations Standard 

Error A B C D E 

Ration consumption (g/head) 2660,56 2653,81 2655,13 2643,63 2652,19 9,43 

 

Body weight gain (g/head) 1579,13 1605,88 1587,25 1588,75 1579,94 6,66 

 

Conversion rations 1,68 1,65 1,67 1,66 1,68 0,01 

 

Keterangan :  ns = non significant (P>0.05) 

 

Based on the results of analysis of variance showed that the use of a mixture of waste oil and bran 

fermented with Pleurotus ostreatus giving effect no significant (P> 0.05) on the performance of broiler . The 

consumption of broiler rations in this study ranged from 2643,63 g/head to 2660,56 g/ head. The same intake of 

broiler rations in the treatment using LSDF (treatment B, C, D, and E) with treatment without LSDF (treatment 
A) showed that the same ration palatability. This shows that the use of a mixture of palm oil waste and bran 

fermented with Pleurotus ostreatus is still preferred by broilers up to 24% usage . This means that the treatment 

ration has the same palatability as the control ration (treatment A). This condition is caused by processing a 

mixture of palm oil waste and fermented bran with Pleurotus ostreatus which can improve the quality of the 

resulting mixture of palm waste so that it does not reduce palatability or affect broiler consumption. 

Feed palatability is the attractiveness of feed or feed ingredients that can cause animal appetite. The 

level of palatability of the ration greatly affects the amount of consumption. The higher the level of palatability 

of livestock to a given ration, the higher the ration consumption and vice versa (Adha et al., 2016). In addition 

to palatability, many factors affect ration consumption, including color, smell, taste (Mc. Donald et al., 2010) 

and Wahju (2004 ) reported that feed consumption can be influenced by many factors, namely strain, age of 

birds, feed given, disease. and ambient temperature. All research chickens were raised under the same 
management and environment. This is in accordance with research by Lubis et al. (2007) who showed that 

broiler chickens reared with the same management and environment had no effect on broiler ration 

consumption. 

The provision of a mixture of palm oil waste and fermented bran with Pleurotus ostreatus up to a level 

of 24% in the broiler ration can still be used, this can be seen by not disrupting the consumption of rations 

consumed by broilers after being given a mixture of palm waste and fermented bran with Pleurotus ostreatus  in 

the ration. Murugesan et al. (2005) reported that fermented products have better nutritional content than their 

original ingredients because they experience favorable changes such as a better flavor, higher amino acids than 

the original material, and a decrease in crude fiber content. In accordance with the opinion of Fardiaz (2002) 

fermented products have better nutritional value than their original ingredients because they have undergone 

beneficial changes such as flavors, vitamins, and amino acids and can increase digestibility. Microorganisms 
with the enzymes produced can break down complex compounds such as carbohydrates, proteins and fats into 

simpler compounds such as glucose, amino acids, and fatty acids. Lubis et al. (2007) stated that the consumption 

of rations that are not different in broiler chickens can be caused by the energy content that meets the needs of 

broiler chickens. The energy content in this study is the same, namely 2900 kcal / kg. Wahju (2004) added that 

the high and low consumption of broiler chicken rations could be influenced by the energy content in the rations 

consumed. 

The average broiler body weight gain in this study ranged from 1579.13 (g / head) to 1605.88 (g / 

head). The same broiler body weight gain in the treatment using LSDF (treatment B, C, D, and E) without LSDF 

(treatment A) shows that the consumption of the same ration results in the same amount of nutrients used for the 

formation of body tissue, resulting in increased the resulting body weight is the same. The same body weight 

gain is also due to LSDF fermentation with  Pleurotus ostreatus which can cause changes in the digestibility of 

the substrate as a result of the breakdown of complex food substances, namely protein, fat, and carbohydrates 
which can be hydrolyzed more simply, for example cellulose to cellubiose and glucose resulting in nutritional 

value. and metabolic energy increases so that the resulting LSDF has high digestibility. 

Body weight is influenced by ration consumption, increasing body weight occurs due to high ration 

consumption so that the amount of food substances contained in the ration is needed for the formation of meat 

will be more. The consumption of the same ration, especially the consumption of the same protein 

in this study , namely treatment A 2660.56 g/head is also the same as treatment B 2653.81 g/head, treatment C 

2655.13 g/head, treatment D 2643.63 g/head. tail, and treatment E 2652.19 g/head. Protein is the main element 
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in the formation of meat, if the consumption of protein is high, the resulting body weight will be 

high. Mousavi et al . (2013) stated that optimal productivity is influenced by the proper protein content in the 

ration. 
Body weight in treatment B, C, D, and E with the same treatment A because LSDF can cover the 

nutritional content of corn, bran, and soybean meal. The advantage of the LSDF mixture is that it has better 

nutritional content compared to the original product, which is lower crude fiber content and higher crude 

protein. Fermentation with Pleurotus ostreatus has the advantage that it degrades lignin more extensively 

because it produces lign in olytic enzymes, including laccase, lignin peroxidase and manganese peroxidase 

(Periasamy and Natarajan, 2004), besides that Pleurotus ostretaus also produces protease enzymes (Shaba and 

Baba, 2012) ), cellulase and amylase (Sudiana and Rahmansyah, 2002). Fermentation has the advantage of 

increasing crude protein content contributed by the microbes themselves, this is in accordance with the opinion 

of Boonnop et al. (2009) fermentation can increase the crude protein content of a material. 

The Cu content contained in palm oil waste can affect the work of the enzymes produced by Pleurotus 

ostreatus . The mineral Cu (copper) is an inhibiting factor for the activity of the cellulase enzyme, this is in 
accordance with the opinion of Deng & Tabata Ba i (1994) that metal compounds and other compounds that can 

inhibit the activity of cellulase enzymes include Hg 2+ , Ag 2+ , and Cu 2+. , s enyawa such inhibitors can reduce 

the overall speed of hydrolysis by inhibiting the absorption eksoglukanase and endoglucanase cellulose, and 

inhibits the action of synergistic eksoglukanase and endoglucanase that works on the surface of the cellulose but 

the presence of Cu contained in the waste oil can optimize the work of the enzyme laccase where Cu is an 

important micronutrient for white rot fungi in producing laccase enzymes (Usha et al ., 2014). M ineral copper 

(Cu) is also able to induce labor laccase enzyme activity (Gomaa and Momtaz, 2015) and manganese 

peroxidase (Montoya et al ., 2015) in white rot fungi degrade lignin is optimal. Lignin which is more intensively 

degraded by lignin-breaking enzymes produced by Pleurotus ost r eatus causes the content of crude fiber 

contained in the fermentation product to be lower than the original material. 

The mean of broiler ration conversion in this study ranged from 1.65 to 1.68. It is different from the 

fact that the effect of treatment on the conversion of broiler rations is due to the consumption of rations and the 
weight gain of treatment A to E are the same, so that the conversion of the resulting ration is also the same, in 

numbers from treatment A to B it has decreased due to consumption A (2660.56 g/head) is higher than the 

consumption of treatment B (2653.81). In treatment A and E the ration conversion was the same as 1.68, it was 

obtained because the body weight gain was also the same (1579 g/head) 

According to Cahyono (2004) ration conversion is the ratio between the consumption of the ration 

spent at a certain time to the body weight it achieves. Anggorodi (1995) states that the quality of the ration 

greatly determines the size of the resulting conversion, good quality rations with balanced nutritional content 

and high palatability make the resulting ration conversion better, on the other hand, low quality rations result in 

low conversions. Feed conversion shows a measure of efficiency in feed use. The higher the feed conversion 

value, the more feed is needed to increase body weight per unit weight. A low feed conversion ratio means that 

to produce one kilogram of chicken meat, less feed is needed (Wahju, 2004). 
The increase in ration conversion in treatment E was caused by decreased body weight gain in 

treatment E. Low body weight gain resulted in increased ration conversion because ration conversion was 

closely related to body weight gain. Amrullah (2003) added that the better the quality of the ration, the smaller 

the conversion value of the ration. The quality of the ration is determined by the balance of nutrients in the 

ration needed by the livestock. A good quality ration with a balanced nutritional content and high palatability 

results in better ration conversion, on the other hand, a low quality diet with low palatability results in low 

conversion. 

 

IV. CONCLUSION 
The use of a mixture of palm oil waste and bran fermented with Pleurotus ostreatus up to 24% in the 

ration can maintain broiler performance even though there is a reduction in the use of corn, soybean meal and 

bran in the ration without disrupting ration consumption, namely 2652.19 g/head , weight gain 1579, 94 g/ head, 

and ration conversion 1,68. 
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