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This study aims to determine the microbial population, nutrient digestibility,
and growth in native chickens fed fermented clove leaf extract through drinking
water. The experimental design used was a completely randomized design
(CRD) with four treatments and five replications, using three native chickens 2
weeks old in each unit. The treatments were drinking water without fermented
clove leaf extract (P0), drinking water given 1% fermented clove leaf extract
(P1), drinking water was given 2% fermented clove leaf extract (P2), drinking
water was given 3% fermented clove leaf extract (P3). The variables observed
were microbial population, nutrient digestibility, and growth. The results
showed that giving fermented clove leaf extract through drinking water in
Keywords treatment P1 and P2 resulted in a significantly different increase in lactic acid
bacteria (P<0.05) compared to the control and treatment P1 reduced
pathogenic bacteria Escherichia Coli and Coliform significantly different (P<0,
05) compared to control. Treatment P2 received a higher Total Plate Count
(TPC) which was significantly different (P<0.05) compared to PO, P1, and P3.

digestibility;
fermented clove leaves;
free-range chicken;

grgwth; The digestibility values of dry matter, organic matter, crude protein, and
microbes; digestible energy were significantly different in treatment P1 (P<0.05)
compared to the control.
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1 Introduction

Free-range chickens are chickens that have undergone a domestication process that has high adaptability
characteristics to the environment in which they are raised and are known as types of poultry that have dual
functions, namely laying hens and meat-producing chickens. Yaman (2013), states that the village chicken
development efforts still face obstacles, namely traditional maintenance systems, low productivity, various
genetic quality variations, high mortality rates, and feeding is not following the needs both quantity and
quality. The productivity of native chickens is low so that the maintenance is relatively long, it is necessary to
increase the productivity of native chickens so that they have good performance. This can be done by
providing feed additives to improve the health and productivity of poultry (Wang et al., 2009; Huang et al.,
2018; Dubey et al., 2007). The use of several feed additives such as hormones and antibiotics (antibiotic
growth promoters or AGP) has been banned because they are related to current global issues in poultry
farming, namely the safety of animal food from contaminants and residues that are harmful to consumers,
certain bacterial resistance and environmental issues.

Research on herbal plants has been widely conducted and proven to be used as natural antibiotics as an
appetite enhancer, kills pathogenic bacteria, reduces cholesterol levels in blood and meat, and provides
optimal poultry productivity. Edi et al., (2018), stated that giving teak leaf extract as a feed additive in feed
resulted in good productivity of laying hens. Kogoya et al. (2019), reported that the addition of Gedi leaf juice
as an additive through drinking native chicken water increased body weight gain and ration conversion at a
dose of up to 20 ml / L which was called the most efficient. Zainuddin (2006), reported that medicinal herbs
(jamu) for livestock mixed with EM-4 have been shown to increase poultry endurance, productivity, feed
efficiency, meat carcass quality, meat aroma, and egg quality. Effective microorganism-4 (EM-4) is a mixture of
beneficial microorganisms, mainly containing 90% Lactobacillus sp, photosynthetic bacteria, Actinomycetes,
fungi, and yeast (Arifin, 2003).

Another herbal plant that has potential as a natural antibiotic is the clove plant (Syzygium Aromaticum L.).
Cloves have a large number of eugenol components (70-80%) which have properties as stimulants, local
anesthetics, carminatives, antiemetics, antiseptics, and antispasmodics (Nurdjannah, 2004). Clove leaves
contain saponins, tannins, alkaloids, glycosides, and flavonoids (Ferdinanti, 2001). Flavonoid compounds are
thought to be very useful in food because, in the form of phenolic compounds, these compounds are strong
antioxidants. Flavonoid-rich foods are considered important for treating diseases, such as cancer and heart
disease (Heinrich et al, 2010). The phytochemical compounds contained in it are flavonoids, saponins,
tannins, and several other phenolic compounds that have antimicrobial activation (Bukar et al, 2010). Jufri
(2010), states that giving clove powder into the broiler chicken ration up to a dose of 1.25% does not affect
the performance of broiler chickens. Research on the use of fermented clove leaves with EM4 has not been
widely carried out. Therefore, the researcher wanted to know the effect of fermented clove leaves through
drinking water on the growth of native chickens.

2 Materials and Methods

Kampong chicken
The livestock used in this study were 60 unisex native chickens at the age of two weeks with a weight of
150.23g+2.29¢g.
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Cages and equipment
The cage used in this research is the battery cage system of 20 boxes with a size of each box (L x W x H) 60 cm
x 50 cm x 40 cm. The cage material used is BRC wire.

Rations and drinking water

Rations and drinking water were given ad libitum. The materials used in this research were yellow corn, fine
bran, soybean meal, fish meal, coconut oil, premix, and CaCo3. The drinking water has given is water with a
mixture of fermented clove leaf water extract at the level of 0%, 1%, 2%, and 3%. The variables observed in
this study were the appearance of native chickens which included: initial body weight, final body weight,
weight gain, ration consumption, drinking water consumption, and feed conversion ratio (FCR). Nutrient
digestibility includes: dry matter digestibility, organic matter digestibility, protein digestibility, and efficient
conversion of GE to DE. Lactic Acid Bacteria (LAB), Escherichia coli, Coliform, and Total Plate Count (TPC)
Microbial Populations.

Data analysis
The data from this research will be analyzed using a variance. If the results were significantly different
(P<0.05), it was continued with the Duncan multiple distance test (Steel & Torrie, 1993).

3 Results and Discussions

The results showed that giving fermented clove leaf extract had a significant effect (P <0.05) on the total lactic
acid bacteria (LAB). This condition is influenced by compounds found in clove leaves such as alkaloids,
steroids, terpenoids, phenolics, saponins, flavonoids, and tannins. These compounds are antibacterial.
Flavonoids are secondary metabolites from plants that have antibacterial, antifungal, anti-inflammatory
properties (Khera & Bhargava, 2013). P2 treatment with fermented clove leaf extract had the highest total
lactic acid bacteria, an increase in the number of LAB microbes identified that giving fermented clove leaf
extract had a significant effect on the growth and digestibility value of native chickens aged 2-10 weeks
through drinking water. Sumardi & Lengkana (2009), explain that lactic acid bacteria can control pathogenic
bacteria, bacteria that are classified as Bacillus bacteria can produce a protease enzyme which functions to
hydrolyze protein to amino acids at pH 5 and an optimal temperature of 40 °C.

Variables
Table 1
Total microbes in native chickens aged 2 - 10 weeks were given fermented clove leaf extract through drinking
water
. Treatment
Variables PO Pl P2 3 SEM
Lactic Acid Bacteria (Log CFU/ml) 5,41¢ 6,892 7,07 2 6,38P 0,17
Escherichia Coli (Log CFU/ml) 4,792 3,73b 4,03ab 5,392 0,22
Coliform (Log CFU/ml) 5,532 4,64b 5,20ab 5,762 0,16
Total Plate Count (Log CFU/ml) 6,01"b 6,367P 7,212 6,177b 0,19
Information:

1) Values with the same letter on the same row indicate insignificant differences (P> 0.05) while values
with different letters on the same row indicate significant differences (P <0.05).
2) PO: drinking water without fermented clove leaf extract
P1: drinking water was given 1% fermented clove leaf extract
P2: drinking water was given 2% fermented clove leaf extract
P3: drinking water was given 3% fermented clove leaf extract
3) SEM: Standard Error Of The Treatment Means

IJLS Vol. 4 No. 3, December 2020, pages: 50-58



LS e-ISSN : 2550-6986 LI p-ISSN : 2550-6994 53

The total pathogenic bacteria Escherichia Coli and Coliform obtained P1 treatment with 1% fermented clove
leaf extract to get the lowest total pathogenic bacteria. This can be proven that the phytochemical compounds
in fermented clove leaves can suppress pathogenic microbes and increase lactic acid bacteria, thereby
increasing the performance of native chickens, can be seen in (Table 3), according to the opinion of Natsir et
al. (2016), which states that plants that contain phytochemicals as a natural antibiotic with the ability to
suppress pathogenic microbes, provide immunity and endurance and improve the appearance of production.
According to Brisbin et al. (2008), reduced pathogenic bacteria in the digestive tract of chickens can improve
feed digestibility, optimize absorption of nutrients, and increase useful bacteria for chickens.

The results of the study using fermented clove leaf extract showed a significant effect (P<0.05) on the total
plate count (TPC). P2 treatment produced the highest total microbe with 7.21 log cfu/ml], it can be seen that
the total LAB in P2 treatment increased (Table 1) and decreased pathogenic bacteria when compared to
treatment PO. Treatment of PO without giving fermented clove leaf extract obtained the lowest total bacteria
followed by low total LAB, thus identifying that giving fermented clove leaf extract was able to increase total
microbial growth (TPC) and lactic acid bacteria and reduce pathogenic bacteria (Escherichia Coli and
Coliform). This is in line with the statement of Yang et al. (2009), which states that antibiotics in feed can
improve the health and performance of poultry by reducing the potential for pathogenic bacteria to increase
the growth of beneficial bacteria.

Table 2
Digestibility of native chickens aged 2-10 weeks given fermented clove leaf extract through drinking water

. Treatment 2)
Variables PO P1 P2 3 SEM3)
Dry Matter Digestibility (%) 77,93bc1) 81,622 81,44a 78,59b 0,83
Organic Matter Digestibility (%) 81,86b¢ 85,062 84,742 82,29p 0,62
Protein Digestibility (%) 86,40p 88,712 85,70bc 83,424 0,64
Digestible Energy (Kcal/h) 253,41b 283,552 274,672 264,23ab 6,75

Information:

1) Values with the same letter on the same row indicate insignificant differences (P> 0.05) while values
with different letters on the same row indicate significant differences (P <0.05).

2) PO: drinking water without fermented clove leaf extract
P1: drinking water was given 1% fermented clove leaf extract
P2: drinking water was given 2% fermented clove leaf extract
P3: drinking water was given 3% fermented clove leaf extract

3) SEM: Standard Error Of The Treatment Means

The dry matter and organic matter digestibility values in the P1 treatment were significantly different (P
<0.05) compared to the control. According to Sitepu et al. (2012), the higher the dry matter digestibility value
of the ration illustrates that the quality is good so that it is easily digested by the body. The dry matter
digestibility values in this study ranged from 77.93 to 81.62% higher than the results obtained by Abun et al.
(2007), which were around 72.07-75.43%. The increase in the digestibility of organic matter in the P1
treatment was due to the high organic matter content of the ration, around 91.54%, and the high ration
consumption (Table 3) so that the digestibility of organic matter was also high. According to Widodo et al.
(2015), that the main nutrients needed by LAB are carbohydrates and nitrogen by using them as an energy
source. The presence of compounds in clove leaves containing eugenol, saponins, flavonoids, tannins and
essential oils (Nurdjannah, 2004) and probiotics in the digestive tract can have a positive effect, thereby
increasing the efficiency of using rations (Mulyono & Wahyono, 2009).

The results of the study on crude protein digestibility showed that P1 treatment had the highest protein
digestibility, namely 88.71%, and the lowest in P3 treatment (83.42%) can be seen in (Table 2). The level of
protein digestibility depends on the protein content of feed ingredients and the amount of protein that enters
the digestive tract (Tillman et al. 1998). Wahju (2004), stated that the digestibility of poultry protein ranged
from 70-85%, Crude protein digestibility in this study ranged from 83.42% - 88.71%, higher than the results
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obtained by Fitasari et al. (2016), around 64, 31 - 72.13%. Treatment P3 got lower crude protein digestibility
than control (significantly different) even though the rations were given with the same composition. This can
be because fermented clove leaf extract has a high enough tannin content so that when the 3% administration
experiences a significant decrease in crude protein digestibility compared to P1 with 1% fermented clove leaf
extract which can provide higher protein digestibility. It can be seen that tannins are anti-nutritional
compounds because of their ability to form complexes with proteins found in the feed so that these proteins
cannot be digested (Magdalena et al, 2014). Administration of tannins in low levels can increase the efficiency
of microbes in the gut, have an antioxidant effect, and can protect healthy cells against toxic substances. The
decrease in pathogenic bacteria such as Escherichia coli and Coliform in the digestive tract will cause probiotic
bacteria such as Lactobacillus sp to increase so that their efficiency in the absorption of nutrients increases
(Bidura, 2007).

The results of research on digestible energy (DE) showed that treatment P1 and P2 showed significantly
different (P <0.05) with treatment PO (Table 2). Provision of fermented clove leaf extract at the 1% and 2%
levels of digestible energy was better than the control. It can be seen that the high ration energy content and
high ration consumption as well as the important role of phenolic compounds such as alkaloids, steroids,
terpenoids, phenolics, saponins, flavonoids, and tannins, which is given in the right dose will get good results.
This bioactive has an antibacterial, antioxidant, and anti-fungal activity which can improve digestive tract
function (Edi et al, 2018). The feed consumed by livestock will affect the level of consumption, feed
digestibility, body weight gain, sex maturity, egg production, and egg quality (Irawan et al, 2012; Suryani et
al, 2017). According to Wahju (2004), it is inversely proportional to the amount of energy in feed,
consumption increases if the amount of energy in feed is less than demand and consumption will decrease if
the amount of feed energy exceeds demand.

Based on statistical analysis, giving fermented clove leaf extract through drinking water as much as 1%
(P1) significantly (P<0.05) increased the final body weight and weight gain of native chickens aged 2-10
weeks compared to the control treatment PO, P2, and P3 (Table 3). The final body weight is influenced by the
amount of feed consumed and the nutrient content consumed. Ariesta et al. (2015), stated that the nutrient
content which is more absorbed by the body of the chicken will provide a higher final body weight because it
will increase tissue development in increasing livestock body weight. In this study, the digestibility of dry
matter, digestibility of organic matter, digestibility of protein, and digestible energy in treatment P1 was
higher than treatment PO, P2, and P3 in (Table 2), so that the nutrients absorbed by the native chickens were
higher and caused the final body weight and higher body weight than treatment PO, P2, and P3. Mahardika et
al. (2013), states that protein balance includes protein consumption, protein lost in feces, undigested protein,
and protein retained in the body. Further explained this shows that chickens that receive feed with higher
energy and protein content will have better growth.

The results of statistical analysis on the treatment of ration consumption showed insignificant differences
(P>0.05). This is because the nutritional content of native chicken rations given is the same in each treatment.
Ration consumption is influenced by the size and breed of chickens, environmental temperature, the ration
system, livestock health, sex, livestock activity, and the quality of the rations given (Rasyaf, 2006; Short et al.,
1996; Kim & Holtzapple, 2006). Provision of rations with the same iso protein and iso energy nutritional
content will cause the level of ration consumption to be relatively the same (not significantly different). The
presence of phytochemical compounds in clove leaves, so that with the addition of fermented clove leaf
extract, it can balance the intestinal microflora, optimize the digestive tract, and improve feed digestibility.
The ration consumption for Kampung Unggul Balitnak (KUB) chickens ranges from 80-85 g/head/day
(Sartika, 2016), when compared in this study the ration consumption ranges from 47 - 50 g/head/day it is
said that this study is effective in ration consumption better.

Table 3
Growth of native chickens aged 2-10 weeks given fermented clove leaf extract through drinking water

Treatment?)

. 3
Variable 0 Pl P2 3 SEM

Initial Weight (g / tail) 149,601 151,202 150,802 149,33a 1,04
Final Weight (g / tail) 936,00V 1062,93a 992,00b 978,67b 21,87
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Weight Gain (g / tail) 786,40v 911,732 841,20b 829,33b 21,76

Ration Consumption (g / tail) 2658,872 2779,802  2722,472  2635,932 40,83

Drinking Water Consumption (ml / tail) 5162,872  4827,602 4477,40> 4192,73bc 166,02

Feed Conversion Ratio (FCR) 3,392 3,06¢d 3,24b 3,18bc 0,05
Information:

1) Values with the same letter on the same row indicate insignificant differences (P> 0.05) while values
with different letters on the same row indicate significant differences (P <0.05).
2) PO: drinking water without fermented clove leaf extract
P1: drinking water was given 1% fermented clove leaf extract
P2: drinking water was given 2% fermented clove leaf extract
P3: drinking water was given 3% fermented clove leaf extract
3) SEM: Standard Error Of The Treatment Means

Based on a statistical analysis of drinking water consumption given fermented clove leaf extract through
drinking water showed a significant difference (P<0.05). The highest drinking water consumption was in
treatment PO (0%) and the lowest drinking water consumption was in treatment P3 (3%). This is because the
levels of tannins in fermented clove leaf extract are still high even though the fermentation process has been
carried out. Tannins have a bitter/bitter taste so that drinking water consumption at 2% and 3% fermented
clove leaf extract decreased and was significantly different (P <0.05) with the control. Wahju (2004), chicken
has taste buds but has a limited ability to distinguish odors. Tannins are astringents, polyphenols, have a
bitter taste, can bind and precipitate protein, and are water-soluble. According to the opinion of Scott et al.
(1969), many factors can increase and decrease drinking water consumption, including: smell, taste, aroma,
and additives used.

The lowest FCR value in treatment P1 with (1%) giving fermented clove leaf extract and the highest in
treatment PO as control was significantly different (P<0.05) (Table 3). The smaller the ratio conversion rate,
the better the chicken is in converting the feed to meat and the nutrition of the ratio can be said to be good
(Wahju, 2004). Provision of fermented clove leaf extract through drinking water can improve ration efficiency
because active compounds can help metabolize food substances so that food substances can be digested and
absorbed better, marked by an increase in body weight gain. Super free-range chickens (aged 3 - 10 weeks)
with the provision of adlibitum rations have a ration conversion value of 5.0 - 5.5 (Wicaksono, 2015). The
ration conversion in this study aged 2-10 weeks was better, namely 3.06 - 3.39. Low FCR is due to increased
feed digestibility because fermented clove leaf extract contains bioactive flavonoids and antioxidants. After all,
these bioactive have an antibacterial, antioxidant, anti-fungal activity that can improve digestive tract function
(Edi etal., 2018).

4 Conclusion

Provision of fermented clove leaf extract 1 - 2% through drinking water can increase lactic acid bacteria and
reduce pathogenic bacteria, increase feed digestibility, thereby increasing the growth of native chickens aged
2-10 weeks.
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