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ABSTRACT 

Rice bran is a feed material that is commonly given to poultry, but the amount of its use is relatively low because 

of its high fiber content. Water hyacinth (Eichhornia crassipes) leaf has a chemical composition similar to rice 

bran and its availability is abundant but its quality as feed material  for poultry is also low because of the high 

content of the fiber. Some studies showed that fermentation could improve the nutrient content of feedstuffs. A 

study was conducted to evaluate the efficacy of fermentation using two different cultures incubated for 0, 7, 14, 

and 21 days. The results showed that protein contents did not differ significantly between the two microbial 

cultures, but the mixture of rice bran and water hyacinth leaves fermented using a culture containing 5 types of 

microbes resulted in lower fiber content. The duration of incubation significantly affected both the fiber and protein 

content. It was concluded that the nutrient content of the mixture of rice bran and water hyacinth leaves could be 

improved by fermentation using a microbial mixture for 14 days. 
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1. INTRODUCTION 
The availability of quality animal feed is one of the 

determining factors in the success of the livestock 

industry. Raw feed materials currently used in 

formulating ration for poultry in Indonesia include fish 

meal, soybean meal, and meat bone meal, which are 

relatively expensive compared to other feed 

ingredients. Therefore, a continuing effort in providing 

feed based on local resources must be pursued to 

empower farmers and sustainability of poultry  

production in Indonesia.  

Rice bran is a common feed ingredient available for 

poultry feed, but its use is limited by high fiber and 

relatively low protein contents. Farrel and Martin [1] 

showed that increasing the amount of rice bran in the 

duckling diet significantly reduced growth 

performances.  On the other hand, water hyacinth 

(Eichhornia crassipes. Mart.) is one of the aquatic 

plants that is often regarded as a weed that is 

economically detrimental to humans. Their abundant 

and uncontrolled growth in open ponds, irrigation, and 

other water bodies, are frequently noted in the literature 

as one of the world's most problematic weeds [2,3]. 

The utilization of this weed as alternative feed not only 

be an effort to clean water resources from weed, but 

also provide a farmer with cheap and locally available 

feed source [4].  However, as with rice bran, the level 

of its uses in poultry feed is also limited because of its 

high fiber content.  

Fermentation technology has been shown to 

improve the quality of fibrous feedstuffs [5]. The 

degree of improvements depends upon several factors 

such as types of fermenter used and duration of 

incubation periods. The longer the incubation period 

the better the results Kasmiran [6], Wibawa et al. [7] 

Superianto et al. [8],  Irawati et al. [9], and Mahmilia 

[10]  reported that fermentation of water hyacinth leave 

meal using Trichoderma harzianum improved the 

nutritional value of water hyacinth leaves meal. Crude 

protein increased by 61.81% (from 6.31% to 10.21%) 

and crude fibre decreased 18% (from 26.61% to 
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21.82%). Studies conducted by Mangisah et al. [11] 

showed that fermentation of water hyacinth leaves 

using Aspergillus niger up to three weeks incubation 

periods indicates that crude protein levels of water 

hyacinth increased by 13.55% and the crude fiber 

content decreased by 19.67%. Fermentation also 

improves the quality of rice bran  [7], and reduces the 

concentration of the activities of antinutritional factors 

such as trypsin inhibitors and phytic acid.  Fermented 

rice bran using Aspergillus sp can be included in layer 

diet up to 50% [12]. However, the fermentation process 

is somewhat complex so it is difficult to apply in the 

farmer environment. Currently, there are different 

types of probiotics that contain a mixture of microbes 

available in the market. A fermentation of duckweed 

using a probiotic containing five species of microbes 

with the commercial name ‘Hen-Bos’ [13] showed that 

crude fiber content decreased from 21 to 10% and 

protein content increased from 23% to 29%. This study 

examined the effect of fermentation using EM-4 

(probiotic with 3 types of microbes) or Hen-Bos on the 

mixture of water hyacinth leaves meal and rice bran 

(=WHRB) incubated in different periods on chemical 

composition.  

2. MATERIALS AND METHODS 

The experiment consisted of two stages i.e., 

preparing fermenters and preparing materials. Two 

fermenters or ‘probiotics” were evaluated.  Fermenter 

1 is a fermenter containing 5 microbes e.g., 

Lactobacillus sp, Bacillus sp, Pseudomonas sp, 

Azotobacter sp, and Saccharomyces sp, with a 

commercial name ‘Hen-Bos’and Fermenter 2 (EM-4) 

is a fermenter containing three types of microbes such 

as Lactobacillus casei; Saccharomyces cerevisiae, and 

Rhodopseudomonas palustis. Both fermenters were 

reproduced by diluting 200 ml fermenter into 25 l water 

and fortified with sugar, mineral supplement, and 

shaked egg to supply nutrients needed for the microbes. 

Both fermenters were kept in a sealed container at 

room temperature for 3 days. 

Water hyacinth leaves were collected from ‘Dam 

Batu Jai’ in Central Lombok, chopped manually so that 

the size was ≤1 cm, exposed under the sun up to 

constant weight then, ground using a hammer mill to 

pass 2mm screen. The meal was then mixed thoroughly 

with rice bran in a ratio of 1: 1 (w / w). The following 

step was spraying the fermenter onto the surface of the 

mixture and mixing it thoroughly. The amount of 

fermenter applied to the mixture was adjusted so that 

the moisture content of the mixture was approximately 

60%. Then, the mixture was loaded into 24 plastic 

containers, sealed to provide an aerobic environment, 

and stored at room temperature. The incubation periods 

lasted for 0, 7, 14, and 21 days representing treatment 

1, 2, 3, and 4 respectively. A completely randomized 

design with a factorial 2X4 arrangement in which each 

treatment had three replicates was adopted.  At the 

determined time, the leads of the containers were 

opened to unload the content. After that, the mixtures 

were subjected to proximate analyses to determine the 

chemical composition using the standard method  [14]. 

The data were analyzed using PROC GLM of SAS 

[15].   

3. RESULTS AND DISCUSSIONS 

3.1. The effects of the fermenter  

 Fermentation is a metabolic process in which a 

carbohydrate, such as starch or sugar is converted into 

alcohol and acid by bacteria or fungi in an anaerobic 

environment.  Results of laboratory analyses of WHRB 

before and after fermentation using two different 

fermenters and different incubation periods are 

presented in Table 1. No significant difference was 

observed in the effects of both fermenters on moisture, 

crude protein, and Nitrogen Free Extractives (NFE) 

contents.  However, both fermenters showed different 

effects on the concentration of ash, crude fat, and crude 

fiber. Both EM-4 and Hen-Bos are can be used to 

reduce the fiber content of a feedstuff. 

Ash and crude fat contents of WHRB fermented 

with fermenter 1 (‘Hen-Bos’) were higher than those 

fermented with fermenter 2 (EM-4), whereas the fiber 

content was lower.  The reason for this discrepancy is 

not clear. These could be associated with the presence 

of cellulase produced by Bacillus sp. which alters cell 

wall structure permitting the release of intracellular 

lipids. Zuorro et al. [16] showed that the enzymatic 

treatment produced significant alterations in the algal 

cell wall structure, with extensive loss of cell 

boundaries and release of intracellular material 

including lipids. The higher crude fat content of the 

mixture after fermentation with Hen-Bos may also be 

due to changes in lipid, fatty acids, and phospholipids 

composition by the action of fungi [17] 

The lower fiber content for the mixture fermented 

with Hen-Bos not only because of the conversion of the 

fiber into lactic acid by Lactobacillus sp. but also due 

to the production and activity of cellulase produced by 

Bacillus sp.  [18] which is not present in EM-4, and by 

the activity of enzyme released by other microbes.  
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Table 1. The effects of fermenters and incubation periods on the chemical composition of the mixture 

of rice bran and water hyacinth leaves meal. 

Treatments Moisture 

(%) 

Ash (%) Crude Fat 

(%) 

Crude 

Fiber 

(%) 

Crude 

Protein (%) 

NFE (%) 

Fermenter 

Fermenter 1 (Hen-Bos) 9.42 15.57 4.58 17.33 12.65 39.53 

Fermenter 2 (EM-4) 9.52 14.90 4.12 17.83 12.59 42.05 

SEM 0.087 0.106 0.073 0.143 0.125 0.303 

Statistics NS ** ** * NS NS 

Incubation periods 

Day 1 9.25b 12.39c 2.92d 18.06a 12.19b 45.17a 

Day 7 9.26b 16.99a 4.86b 17.94a 12.25b 38.69c 

Day 14 9.44b 15.81b 4.44c 17.16b 12.97a 40.16b 

Day 21 9.94a 15.74b 5.20a 17.13b 13.07a 38.92cb 

SEM 0.123 0.150 0.103 0.203 0.177 0.429 

Statistics ** ** ** ** ** ** 

Interaction 

Fermenter*Period 

* NS ** * NS NS 

*Significant at P<0.05; **Significant at P<0.01); NS = not significant; SEM= standard error  of the 

means; NFE = Nitrogen Free Extractives 

3.2. The effects of incubation periods 

Table 1 showed that the incubation periods 

significantly affected the chemical composition of the 

mixture of water hyacinth leaves meal and rice bran. 

The moisture content did not significantly increase up 

to 14 d incubation, but those incubated for 21 d were 

significantly (p<0.01) higher than others. This 

indicates that the extension of the incubation period 

endorsed the yeast to degrade the NFE components 

into carbon dioxide and water.  Besides, the growth 

and development of those fungi themselves could 

have contributed to the increase of moisture content. 

The result of this study is in line with those reported 

by [19]  who showed a linear relationship between the 

duration of the incubation period and the moisture 

content of the substrate.  

Extension of incubation period up to 21 days 

brought about significant increases in ash, crude fat, 

and crude protein contents which could be due to the 

activity of microbes and the addition of protein from 

microbial cells themselves. Another assumption that 

might explain causes an increase in crude protein 

content is the ability of yeast in the fermenter to 

convert nitrogen into protein. These polypeptide 

microbes can produce protease enzymes that can 

break down proteins into polypeptides, then into 

simple peptides, and then these peptides are broken 

down into amino acids. Then, these amino acids are 

used by microbes to reproduce themselves. The 

increase in the number of microbes during the 

fermentation process indirectly increases crude 

protein content because microbes are a single cell 

protein source. Our results were in agreement with the 

finding of Irawati et al. [9] who noted that the protein 

content of samples incubated for 21 days was 

significantly higher than that incubated for 7 days. 

Both the length of the incubation period and the 

two types of fermenter did not have much effect on 
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protein content, but the fiber content fermented for 21 

days was slightly lower than that fermented for 7 or 

14 days. In terms of fiber content, it may take a longer 

time for more fiber degradation to occur. 

There is a significant interaction between the type 

of fermenter, the ratio of rice bran and water hyacinth 

leaf, and the length of the incubation period, meaning 

that fermentation using EM- or Hen-Bos with 

different ratios or other incubation periods gives 

different results.  

4. CONCLUSION 

The nutritional content of a mixture of water 

hyacinth leaves and rice bran can be increased through 

the application of fermentation technology using 

cocktail culture containing can be used EM-4 because 

it is cheap and easy to obtain, and the ratio chosen is 

1: 1 (w / w) based on dry matter. 
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