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ABSTRACT

The study aimed to examine the effect of fermentation time on pH levels, total bacteria, and total fungi in
fermented chicken litter. The research was carried out by collecting various chicken litters from 16 closed-house
cages in Semarang City, Demak Regency, and Kendal Regency, then combined and fermented. The study used a
completely randomized design with 4 treatments and 4 replications, the treatments were TO = litter ripening 0
weeks; T1 = 3 weeks litter ripening; T2 = 6 weeks litter ripening; T3 = 9 weeks litter ripening. Parameters observed
were pH value, total bacteria, and total fungus in broiler chicken litter. The results showed that there was a
significant effect (P<0.05) between ripening duration on the pH value and the total bacteria litter of fermented
broiler chickens. The longer the ripening duration, the lower the pH value, because the longer fermentation process
produces more organic acids. The results of the total bacteria count showed that the best treatment was T2
treatment with the number of bacteria as much as 8.12 x 107 log CFU/g. Meanwhile, the total fungus had no
significant effect (P>0.05) in all treatments. The study concluded that the best-fermented chicken litter was at 6
weeks of ripening, produced a total of 0.25 x 10% CFU/g bacteria and fungi and is indicated not to be pathogenic

bacteria and fungi.
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INTRODUCTION

Broiler farming is one of the livestock
industries that is growing continuously from a
small scale to a commercial scale with rapid
progress (Istigamah et al., 2019). This is due to the
increasing demand for chicken meat products
mainly caused by increasing population,
community income, and public awareness for an
adequate nutritional intake. Currently, the broiler
chicken industry is using a maintenance system by
applying technology known as a closed house
maintenance system that can minimize the
adverse effects of the environment and promote
chicken productivity (Prihandanu et al., 2015).
Maintenance of broiler chickens with an open or
closed system requires good litter management for
optimal growth and development of chickens and
reducing the impact of economic losses (Purwono,
2018). The litter material generally used is rice
husk, which functions as a chicken bed, provides
warmth, reduces humidity on the floor of the cage,
and absorbs chicken manure (manure) so that the
ammonia level of the cage can be controlled
(Anwar et al., 2014). At the end of maintenance,
the litter will consist of a mixture of husks and
broiler manure.

Chicken litter at the end of maintenance is
generally used as fertilizer. If further processing is
carried out, chicken litter has the potential to be

used as feed for ruminants (Sariri and Harinta,
2018). This is because the manure content in the
chicken litter has good protein and TDN levels.
The nutritional content of broiler litter is 25-50%
crude protein and 55-60% TDN (Rahimi et al.,
2018). Broiler chicken manure contains 2.2%
Nitrogen, 1.41% Phosphorus, and 1.52%
Potassium (Amanullah et al., 2010). The content
of the manure varies depending on how it is
processed and the conditions of the manure.
Minerals such as calcium (Ca), magnesium (Mg),
iron (Fe), sulfur (S), manganese (Mn), copper
(Cu), zinc (Zn), and chlorine (CI) are also found
in broiler manure. The minerals contained in the
manure mostly come from drinking water, feed,
and medicines given to broiler chickens
(Yanuartono et al., 2018). The content in chicken
manure is needed by ruminants for growth and
production. However, in the chicken litter, there is
rice husk, with crude fiber content reaching
53.63% (Amrullah et al., 2019). The high crude
fiber content affects the organic matter content of
rice husks so that it can reduce the level of
digestibility of the material when consumed by
ruminants (Wijayanti et al., 2012). Pathogenic
bacteria and fungi are also found in the chicken
litter because of the excreta that allow bacteria and
fungi to grow. Broiler chicken feed is high in
protein, feed nutrients that are not absorbed by the
body will be removed along with other substances
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that are not absorbed, through excreta consisting
of feces and urine (Marang et al., 2019). One
alternative to reduce levels of pathogenic bacteria
and fungi in the chicken litter is to use
fermentation technology.

Fermentation is a biochemical process
that involves microorganisms and occurs under
anaerobic conditions. In fermentation, there is a
process of energy formation through organic
compounds that occurs due to a combination of
the right organic substrate with microorganisms
that cause fermentation (Hastuti et al., 2011).
Fermentation of feed processing can increase the
efficiency of feed use because the final product of
fermentation contains simpler compounds,
fermentation can also reduce and eliminate the
activity of microorganisms and toxic substances
contained in an ingredient (Pamungkas, 2011).
Feed ingredients that are high in fiber content can
be converted into more digestible by fermentation
with cellulolytic organisms that can digest
cellulose or components that make up cell walls
(Munira and Tasse, 2016). The fermentation
process can be done by adding a starter
(microorganism) that is suitable for the substrate
and the purpose of fermentation. Fermentation of
feed processing has advantages, namely, it does
not require specific equipment, costs less, does not
cause harmful impacts and the implementation
process is easy to do (Wikanastri et al., 2012).

This study aimed to examine the effect of
the ripening duration of fermented chicken litter
on the pH value, total bacteria, and total fungi.
This study was useful to obtain information on the
effect of different ripening durations on pH
values, total bacteria, and total fungi in fermented
chicken litter. The results of fermented chicken
litter are expected to reduce the negative impact
caused by chicken litter for humans and the
environment if it is not used.

MATERIALS AND METHODS

The materials used in the study were
broiler chicken litter, molasses, urea, salt, mineral
mix, starter mix culture, and distilled water while
the tools used were tarpaulin, zip plastic,
analytical scales, trays, blender, fermented plastic,
glass, rope, pH meter, shovel. The method used in
this research includes the preparation, research
implementation, and analysis stage.

Preparation Stage

The initial stage of the study was carried
out by collecting broiler chicken litter from 16
cages with an open maintenance system (open

house) and a closed house system (closed house)
partner PT. Cemerlang Unggas Lestari located in
Semarang City, Kendal Regency and Demak
Regency.

Research Implementation

Litter was weighed 1 kg from each cage.
The litter that has been weighed is then mixed
until homogeneous using a tarpaulin base and a
shovel. Litter that has been mixed, then divided
into 16 parts and put into plastic. Then, 60 grams
of starter mix culture were added, 60 grams of the
mineral mix, 60 grams of salt, 60 grams of urea,
and 60 ml of molasses mixed with 100 ml of
water, all ingredients were mixed until
homogeneous. Homogeneous litter was put into
plastic and fermented anaerobically. Plastics were
labeled and data were collected according to
treatment (TO, T1, T2, and T3).

Analysis Stage

The process of testing the pH is done by
turning on the tool and pH meter calibrated with
buffer solution pH 7. The sample was weighed as
much as 5 grams put in a glass, then add distilled
water as much as 5 grams to cups. The material is
stirred until homogeneous, after 2 hours of
measuring the pH of the material with the
electrode is dipped in the sample and the value of
pH can be read on the scale indicated by the
pointer. Measurement of total bacteria and total
fungi by using the method of Total Plate Count.
The calculation of the total bacteria was done by
counting the number of colonies of bacteria and
the number of mushrooms that are formed on the
Petri film, according to the procedure by Wibowo
et al. (2015).

Research Design
This research used Complete Random

Design (CRD) pattern in unidirectional with 4

treatments and 4 repeats. The treatment is long

fermented (fermentation) chicken litter.

TO: Fermented chicken litter, 0 week ripening
duration

T1: Fermented chicken litter, 3 weeks ripening
duration

T2: Fermented chicken litter, 6 weeks ripening
duration

T3: Fermented chicken litter, 9 weeks ripening
duration

Data Analysis

The data obtained were analyzed using
the Analysis of Variance (ANOVA) test to check
the diversity of the data and if there was a
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significant effect, it was continued with the
Duncan's Multiple Range Test (DMRT) test with
a 5% confidence level.

RESULTS AND DISCUSSION

PH value

Based on the results of the study in Table
1 shows that there is a significant effect (P <0.05)
of different ripening duration treatments on the pH
value of fermented chicken litter.

Based on the results of the measurement
of pH values, it was shown that the ripening
duration of treatment TO, T1, T2, and T3 was
significantly different (P<0.05) on the pH value of
fermented chicken litter. The lowest average pH
value was in treatment T3 (7.35) while the highest
average pH value was in treatment TO (8.63). The
lower pH value at T3 indicates a better
fermentation process compared to other
treatments because it produces more organic
acids. The results of measuring pH values in this

study are almost the same as those of Marang et
al. (2019) stated that the pH of broiler litter ranges
from 7.35 to 8.40. The difference in pH values in
each treatment was caused by differences in the
products produced during the fermentation
process in each treatment. The longer the ripening
duration, the longer the time for fermentation, so
the higher the acid produced from the
fermentation process. Nasrun et al. (2015) stated
that the decrease in pH value in the fermentation
process could be caused by the activity of
microorganisms that produce organic acids such
as lactic acid, acetic acid, propionic acid, butyric
acid, malic acid, tartaric acid, citric acid and also
produce ethanol as primary metabolites during the
fermentation process. The higher bacterial activity
also produces more lactic acid, so the pH value
decreases. Ningsih et al. (2018) stated that the
decreasing pH value could be caused by the
activity of lactic acid bacteria which produce more
lactic acid during the fermentation process.

Table 1. pH value of fermented chicken litter on different lengths of ripening

Length of ripening

Replication To T T3

1 8.68 7.89 7.76 7.38

2 8.75 8.06 7.65 7.31

3 8.66 8.39 7.57 7.26

4 8.44 7.93 7.63 7.45
Average 8,63+0,13 8.07°+0,22 7.65°+0,07 7.35%+0,08

Description: different superscripts on the same line showed significant differences (P<0.05).

The difference in pH values in each
treatment TO, T1, T2, and T3 is thought to be
because the ripening duration gap between
treatments is quite far, namely 3 weeks (21 days)
so that the production of organic acids produced
by the longest ripening treatment will also be
higher, and the production of these organic acids
will be sequential according to the ripening
duration. Qadarullah et al. (2018) stated that the
more organic acids produced during the
fermentation process, is the result of a lot of
bacterial activity, so it can affect the pH value.
However, this assumption is limited until when
during fermentation there are still decomposing
bacteria and bacteria obtain nutrients from
materials such as carbon, nitrogen, organic ions,
vitamins, and water for their development. The
difference in pH values in each treatment TO, T1,
T2, and T3 can also be caused by differences in
water content in each treatment when testing the
pH value. In the TO treatment the samples were
wetter so that the water content was high, the

water content decreased with the longer
fermentation time. Metasari et al. (2014) stated
that the quality of the litter pH is influenced by the
water content of the litter, the higher the litter pH
can be caused by the wetter litter content, so it can
increase the pH value of broiler chicken litter.

Total Bacteria

Based on the results of the study in Table
2 shows that there is a significant effect (P<0.05)
of different ripening duration treatments on the
total bacteria of fermented chicken litter.

Based on the results of the variance test
(Table 2), it was shown that the ripening duration
had a significant effect (P<0.05) on the total
number of bacteria in the fermented chicken litter.
The ripening is done to reduce the total number of
bacteria. The total bacteria at TO was the highest
compared to the total bacteria in the T1, T2, and
T3 treatments. The results of the TO study were
significantly different from T1, T2, and T3; T1
was significantly different from T2 and T3; while
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Table 2. Total bacteria of fermented chicken litter on different lengths of ripening

Length of ripening

Replication
T0 T1 T2 T3
e —— log CFU/g (107) e ——
1 8.40 7,95 8,04 8,20
2 8.41 7.78 8,11 8,04
3 8.38 7,85 8,11 8,00
4 8.55 7,90 8,20 8,15
Average 8.382+0.02 7.87¢+0.07 8.12°+0.06 8.10°+0.09

Description: different superscripts on the same line showed significant differences (P<0.05).

T2 was not significantly different from T3. The
highest total bacteria was in treatment TO (8.38 x
107 CFU/g).

This can happen because in this treatment
there is no fermentation process, so there is no
mechanism that kills some of the bacteria present
in the chicken litter. Najibulloh et al. (2020) stated
that fermenting chicken litter can reduce total
bacteria because some of the bacteria in the litter
will die due to the heat generated during the
fermentation process. Bacteria can also thrive at
TO because the value of the degree of acidity (pH)
has not decreased. The TO treatment had a pH
value that was significantly different from the
ripening treatment, at a high pH it became a
potential place for bacteria to grow, thereby
increasing the total number of bacteria. Main et al.
(2020) stated that pH levels that have not
decreased in the fermentation treatment can be a
good place for bacteria to grow and develop.

The T1 treatment had a lower total
bacterial value compared to the TO treatment
because when the ripening the fermentation
process that produces lactic acid bacteria. Lactic
acid bacteria (gram-positive bacteria) that grow
will interfere with the presence and reduce the
number of gram-negative bacteria.
Mukodiningsih et al. (2018) stated that in the
fermentation process, increased gram-positive
bacteria could reduce the number of gram-
negative bacteria. These gram-positive bacteria
are lactic acid bacteria that damage the outer
membrane of gram-negative bacteria
(lipopolysaccharide layer) which is located on the
surface of the outer membrane of gram-negative
bacteria so that antimicrobials enter the
cytoplasmic membrane and inhibit the growth of
gram-negative bacteria.

The T2 and T3 treatments were not
significantly different, but the total number of
bacteria in both treatments was higher than in the
T1 treatment. This is because the longer the
ripening duration, the higher the population of

lactic acid bacteria will degrade various types of
sugar into lactic acid, thereby increasing the total
number of bacteria. Ferdaus et al. (2008) stated
that the longer the fermentation time, the more
lactic acid bacteria will grow and multiply. The T2
and T3 treatments did not have a significant effect
because the substrate needed by bacteria to grow
was not sufficient. After all, it was almost
depleted which did not increase the total number
of bacteria.

Bacterial growth in each fermentation
treatment is influenced by temperature, pH, and
nutrients contained in the material. Wulandari et
al. (2020) stated that the factors that influence the
growth of bacteria are the nutrient content
contained in the material which is a source of
nutrition for bacterial growth, contamination
during sample preparation, pH value, and
temperature of the material. The recommended
treatment is at T2, namely ripening fermented
chicken litter for 6 weeks because it provides
optimum total bacteria yield compared to other
treatments.

Total Fungi

Ripening Based on the results of the study
in Table 3 shows that there is no effect (P>0.05)
of different ripening duration treatments on the
total fermented chicken litter fungus.

Table 3. A total of fungi of fermented chicken
litter on different length of ripening
Length of Ripening

Replication
TO T1 T2 T3
------- CFU/g (103)--------
1 0 0 0 0
2 0 0 1 0
3 2 0 0 1
4 0 0 0 0
Average 0.52 02 0.252 0,252
Description : different superscript on the same line

showed significant difference (P<0.05).
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Based on the results of the test of variance
(Table 3.) showed that the ripening duration was
not significantly different (P>0.05) from the total
number of fermented chicken litter fungi. The low
or almost no total number of fungi in the
fermented chicken litter is thought to be due to the
presence of other microorganisms such as bacteria
that live on the material, thus interfering with the
presence of fungi. Nurdianto et al. (2015) stated
that the non-growth of fungi could be due to the
presence of other microorganisms living on the
material, thus allowing for competition.

In each treatment TO, T1, T2, and T3 there
was almost no total number of fungi because at the
time of the research the pH value, the average pH
was in the range of 7-8 or in the neutral range,
while the conditions for fungi to grow optimally
were in acidic conditions. until neutral. Dewi et al.
(2014) stated that acidity conditions affect the
development of fungi, fungi can grow optimally
in acidic conditions and have a fairly wide pH
range between 2-8. Factors that affect the total
fungus in the chicken litter are temperature,
humidity, substrate, and acidity. Prayitno et al.
(2014) stated that the fungal growth process is
strongly influenced by the available substrate and
the pH conditions of the material. The total
number of fungi present can determine the quality
of fermented chicken litter. Main et al. (2020)
stated that the total mushroom is one of the
parameters that determine the good or bad of a
product.

CONCLUSION

The ripening duration of fermented
chicken litter affects the pH value of chicken litter,
the longer the ripening duration, the lower the pH
value. The best chicken litter fermentation is at 6
weeks of ripening duration. Produced a total of
8.12 x 107 log CFU/g of bacteria and a total of
0.25 x 10°® CFU/g of fungi and indicated non-
bacterial and fungal pathogens.
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