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Abstract

Background and Aim: Pullorum is an acute and chronic disease caused by Salmonella pullorum, often infecting chicken
farms. Pullorum disease treatment using antibiotics that do not follow the control dose can cause bacteria to become
antibiotic-resistant. Meniran contributes to inhibiting and antagonizing bacteria and can increase the efficiency of chicken
feed because of its bioactive compounds, including alkaloids, flavonoids, tannins, and saponins. This study aimed to
determine the activity of Meniran extract (Phyllanthus niruri Linn.) in broilers infected with S. pullorum.

Materials and Methods: /n vitro study that was conducted includes phytochemical test, diffusion, and dilution methods
using Meniran extract at 5%, 10%, 20%, and 40% concentrations and tylosin at 2% concentration. The data of the dilution
method (minimum inhibitory concentration [MIC] and minimum bactericidal concentration [MBC]) were processed using
probit analysis to determine LC, . In vivo study was conducted by randomly dividing 20 broilers into five treatment groups,
four per group. The chickens (except in group PO—) were infected with S. pullorum aged 14 days. Then, the treatment was
conducted according to the divided groups when the chickens were aged 21-34 days. The said treatments are PO— (uninfected
S. pullorum and unadministered with Meniran extract), PO+ (infected with S. pullorum and unadministered with Meniran
extract), and P1, P2, and P3 (infected with S. pullorum and administered with Meniran extract with 5%, 10%, and 20%
concentrations, respectively). Data from the phytochemical test were analyzed as descriptive. The data from the diffusion
method were analyzed using one-way analysis of variance (ANOVA) and Duncan’s test. Then, the results of broilers’
performance were analyzed using ANOVA and Duncan’s test.

Results: The phytochemical test showed positive for alkaloid, tannin, saponin, flavonoid, and steroid/triterpenoid. The
diffusion method formed the largest zone at 40% concentration with 15.6 mm, while 20%, 10%, and 5% had average of
13.15 mm, 8.38 mm, and 5.8 mm, respectively. The dilution method (MIC and MBC) exhibited the antibacterial ability of
Meniran extract against S. pullorum at 20% dose and LC, 14.118% concentration. The Meniran extract administration in
broilers exhibited improved performance of chickens infected with S. pullorum, with the administration of 20% dose of
Meniran extract showing the best result.

Conclusion: About 20% concentration Meniran extract can serve as an antibacterial agent and showed the best results in
broilers infected with S. pullorum.

Keywords: broiler chicken performance, food security, Phyllanthus niruri Linn., Salmonella pullorum.

Introduction

Pullorum is a disease that often infects chicken
farms. It is an acute and chronic disease caused by
Salmonella pullorum. Pullorum disease in chickens
shows several symptoms, such as closed eyes (sleepy
eyes look alike), bluish combs, and decreased appetite.
Usually, it exhibits white or greenish-brown diarrhea
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and the existence of lumps like paste around the clo-
aca accompanied by weakness of the legs, dangling
wings, dullness, paralysis due to arthritis, and short-
ness of breath. Meanwhile, S. pullorum transmission
can occur vertically and horizontally, between two or
more cages [1-3].

Pullorum disease can be treated using antibiot-
ics, including amoxicillin, enrofloxacin, and tylosin.
However, any treatment exploitation using antibiotics
that do not follow the control dose can cause bacteria
to become antibiotic-resistant; thus, it will complicate
the process of preventing and treating the disease [4,5].

Herbal medicine is an alternative used to prevent
pathogenic bacterial infection. Meniran (Phyllanthus
niruri Linn.) is a herbal plant often used for medicine.
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Meniran extract contains antibacterial substances;
therefore, it can be used to inhibit bacterial growth.
Besides, this extract also consists of bioactive com-
pounds that have antibacterial activity from ter-
penoids, alkaloids, flavonoids, saponins, and tannins.
Consequently, the provision of herbal plants can
allegedly stabilize chickens’ health conditions and
increase the efficiency of chicken feed [6-8].

Specifically, the Meniran herbal plant’s active
substances inhibit and kill the bacteria, including
alkaloids, flavonoids, tannins, and saponins. For
example, alkaloids serve as antibacterials by dam-
aging the peptidoglycan constituent components in
bacterial cells. Accordingly, the bacterial wall layers
will not be formed completely, leading to bacterial
cell death. Meanwhile, flavonoids work by denaturing
the proteins in the cell walls, consequently changing
the structure and mechanism of permeability in the
cell walls of bacteria. Furthermore, tannins serve to
inactivate the enzymes and interfere with cell protein
transport. As for saponins, its mechanism damages the
bacteria’s cell membranes, releasing important com-
ponents, such as proteins, nucleic acids, and nucleo-
tides; thus, bacteria turn into lysed [9-13].

Previous studies have discussed the antibacterial
activity of Meniran against various bacteria [14,15],
but none has discussed its antibacterial activity against
S. pullorum. This study aimed to determine the activ-
ity of Meniran extract (P. niruri Linn.) in broilers
infected with S. pullorum.

Materials and Methods

Ethical approval

This study was approved by the Faculty of
Veterinary Medicine, Airlangga University, Surabaya,
Indonesia (Approval no: 346/UN3/2020).

Study period and location

The study was conducted during May 2021
and June 2021 at several places in the Veterinary
Medical Faculty of Airlangga University, such as the
Animal Cage Unit, Bacteriology and Microbiology
Laboratory of Microbiology Department, Molecular
Biology Laboratory, and Pharmacology Laboratory of
Basic Medical Science Department.
Making of Meniran extract and Meniran extract
concentration

Meniran (P. niruri Linn.) plants (10 kg) from
Tawangmangu, Central Java, Indonesia, were iden-
tified by Fauzi from the Center for Research and
Development of Medicinal Plants and Traditional
Medicines, Research and Development Agency,
Ministry of Health of the Republic of Indonesia
(voucher specimen: B2P2TO-OT). The plants were
dried in an open and shady place for 7 days [16]. Then,
the dried Meniran was ground and sieved to obtain
1 kg Meniran powder form. Then, 1 kg Meniran pow-
der was soaked for 3 days with a maceration proce-
dure using 3 L 96% methanol solution and stirred
once daily for 3 days [17]. Finally, the immersion of

Meniran powder was squeezed using a flannel cloth,
and the extract was evaporated using a rotary evapora-
tor at a temperature of 500°C at 0.14 xg speed.

This study implemented Meniran extract at doses
of 5%, 10%, 20%, and 40%, in relation to the dosage
of the extract [18]. The extract’s diluting process was
performed from high to low concentrations. A 20%
dose was made using 20 g concentrated Meniran
extract, which was evaporated and dissolved in a dilu-
ent solution (0.5% Na CMC solution) until the solu-
tion reached 100 mL. Then, a total of 60 mL extract
solution were put into a bottle and labeled with a 20%
dosage, while the remaining 40 mL extract solution
was dissolved again by adding 40 mL 0.5% CMC Na
solution. Furthermore, the new solution was divided
into two; 60 mL extract solution was put into a bot-
tle and labeled with a 10% dose, while the remaining
20 mL extract solution was dissolved again by add-
ing 20 mL 0.5% CMC Na solution. Finally, the final
resulted solution of 40 mL was then put into a bottle
and labeled with a 5% dose.

Phytochemical test
Alkaloid test

The alkaloids test was conducted by implement-
ing the method of Mayer, Wagner, and Dragendorff.
Three milliliters of Meniran extract were placed in a
porcelain cup, added with 5 mL 2 M HCI, then stirred
and cooled at 25°C. Then, the cold sample was added
with 0.5 g NaCl, then stirred and filtered. The filtrate
obtained was mixed with three drops of 2 M HCI, then
separated into four parts; A, B, C, and D. Filtrate A
was used as a void, filtrate B was mixed with Mayer’s
reagent (Merck, Germany), filtrate C was added with
Wagner’s reagent (Merck), and filtrate D was used
for the confirmation test. If a precipitate was formed
on the Mayer and Wagner reagents added filtrates, it
indicated the presence of alkaloids. In addition, a con-
firmation test was conducted by adding 25% ammonia
into filtrate D to reach pH 8-9. Then, it was added with
chloroform and evaporated over the water bath. The
next step was adding 2 M HCI; it was then stirred and
filtered. Then, the generated filtrate was divided into
three parts; filtrate A was used as a void, filtrate B was
tested with Mayer’s reagent, while filtrate C was tested
with Dragendorftf’s reagent (Merck). Any precipitate
formation indicated the presence of alkaloids [19].

Tannin test with Denis’ reagent

Two grams of the Meniran extract were mixed
into a 500 mL boiling flask, 350 mL of distilled water
was added, and refluxed for 3 h. After cooling, the
sample was transferred quantitatively into a 500 mL
volumetric flask and then filtered. Two milliliters of
the sample were collected and placed into a 100 mL
volumetric flask. Folin Denis reagent (Merck) in
2 mL and 5 mL saturated Na,CO, was added, then
left for 40 min, and the absorbance was measured at a
wavelength of 725 nm. Next, 100 g sodium tungstate
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(Merck), 20 g phosphomolybdic acid (Merck), and
50 mL 85% phosphoric acid (Merck, Indonesia) were
mixed into 750 mL distilled water, then refluxed for
3 h, cooled, and added with distilled water to 1 L.
Then, 3 g anhydrous Na,CO, (Merck) was combined
with 100 mL distilled water at 70-80°C temperature,
stirred until it dissolved, then cooled off again over-
night [19].

Saponin test

The saponin test was performed by applying the
Forth method [19] by inserting 2 mL. Meniran extract
into a test tube, then added with 10 mL distilled water,
shaken for 30 s, and changes were observed. If a solid
foam was formed and did not vanish within 30 s, it
indicated the presence of saponins. In addition, the
saponin confirmation test was implemented by evap-
orating the sample to dry and washing it with hexane
until the filtrate became clear. The remaining residue
was added with chloroform, stirred for 5 min, then
combined with anhydrous Na,SO4 (Merck) and fil-
tered. The filtrate was divided into two parts, A and B.
Filtrate A was used as a void, filtrate B was added with
acetic anhydride, stirred slowly, mixed with concen-
trated H,SO, (Merck) and stirred again. Finally, the
formation of a red to brown ring indicated the exis-
tence of saponins [19].

Flavonoid test

The sample weighed 3 mL. It was evaporated
and washed with hexane (Merck) until it became
clear. Next, the residue was dissolved in 20 mL etha-
nol and filtered. The filtrate was split into three parts;
A, B, and C. Filtrate A was used as a void, filtrate B
was added with 0.5 mL concentrated HCI (Merck),
then heated in a water bath; if any dark red to pur-
ple change occurred, it showed a positive result (Bate
Smith-Metcalf method). Meanwhile, filtrate C was
added with 0.5 mL HCI and Mg metal, then the color
change was observed (Wilstatter method). Flavone
compounds formed the existence of red to orange
colors, while flavanols or flavanones constructed the
dark red colors, and aglycones or glycosides triggered
the green to blue colors [19].

Steroid and triterpenoid tests

Steroid and triterpenoid tests were performed
by applying the Liebermann-Bouchard method. The
reaction of triterpenoids with Liebermann’s reagent
(Merck) produced a reddish-purple color, while ste-
roids gave a greenish-blue color [19].

The Meniran extract’s antibacterial activity against
S. pullorum in vitro

Diffusion method

Meniran extract with 100% concentrate was
obtained according to the dose by calculating the per-
centage (%) per volume of solution in grams put into
a test tube containing a 10 mL 0.5% CMC Na solu-
tion (Merck). Meniran extract was used to make the

treatments with 40%, 20%, 10%, and 5% concentra-
tions. Prepared sterile NA medium and 3 mL S. pullo-
rum suspension were poured into a Petri dish (Pyrex,
Japan). Then, 20 mL NA medium was poured asepti-
cally into a Petri dish while shaking regularly to form
a homogeneous layer and allowed to half solidify.
The six blank disks were put into the test medium and
ignored for 15 min until the medium solidified. Then,
Meniran extract solution tested from several concen-
trations (5%, 10%, and 20%) was placed into a blank
disk installed on the test medium with as many as
three drops. The control solution [2% tylosin antibi-
otic (Sigma, USA)] was pipetted and put into a blank
disk attached to the test medium until the blank was
full. One blank disk was used as a negative control
with no solution added. It was incubated for 24 h at
37°C [20]. All tests were conducted in triplicates.

Diameter determination of the inhibitory zone

The diameter of the bacterial inhibition zone was
a formed zone due to the activity from the active ingre-
dient against the bacteria on agar media (Oxoid, UK).
The bacterial inhibition zone was determined using a
vernier caliper (Tricle Brand, China) in millimeters
(mm). The diameter of the inhibition zone formed by
Meniran extract would be compared with one formed
by 2% tylosin antibiotics.

Dilution method
Determination of minimum inhibitory
concentration (MIC)

MIC was used to determine the minimum con-
centration of an antibacterial solution that could
inhibit bacterial growth. MIC was performed by
preparing 15 test tubes; tubes 1-3 were added with
3 mL 5% Meniran extract, tubes 4-6 with 3 mL 10%
Meniran extract, tubes 7-9 with 3 mL 20% Meniran
extract, tubes 10-12 with 3 mL 40% Meniran extract,
and tubes 13-15 with 3 mL antibiotics as the posi-
tive control. Then, each concentration was combined
with S. pullorum suspension (1x10% CFU/mL) as
much as 3 mL per concentration, then incubated at
37°C for 24 h. Consequently, the MIC results could
be presented by observing the clarity or turbidity in
the test tube of the Meniran extract before and after
being incubated for 24 h at 37°C. MIC was defined by
the result of the lowest concentration (mg/mL) of the
Meniran extract resulting in clear broth media [21].
The MIC test results could be presented by observing
the clarity or turbidity in the test tube of the Meniran
extract before and after being incubated for 24 h at
37°C. MIC was confirmed by looking at the minimum
bactericidal concentration (MBC) results.

Determination of MBC

MBC was aimed to decide the minimum con-
centration of an antibacterial solution that could kill
bacteria in the media. MBC was conducted by imple-
menting four plates of nutrient agar media. Each plate
was divided into five parts; each part was a different
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concentration consisting of 40%, 20%, 10%, 5%, and
positive control. The MIC test results were planted on
nutrient agar media by scratching on each part of the
media whose concentration had been determined and
then incubated at 37°C for 24 h. Furthermore, the results
can be observed by the existence or absence of the growth
from S. pullorum colonies on the nutrient agar media.

Meniran extract antibacterial

S. pullorum in vivo

This study had a completely randomized design.
Twenty broilers were reared from the age of 1 day
in brooder cages; fed, and watered using ad libitum.
These chickens were then administered with ND vac-
cine through eye drops at the age of 4 days for the first
line of defense. Then, at the age of 14 days, they were
transferred to the battery cage for an adaptation period
of 1 week before the given treatment. The broilers
were divided into five equal groups consisting of four
broilers per group. This division was based on the
Federer formula [22]. Next, those chickens (except in
the PO— group) were infected with S. pullorum with a
concentration of 10% cells/mL as much as 1 mL/head
intramuscularly at the age of 14 days. Then, they were
observed on which clinical symptoms were caused
by S. pullorum infection at the age of 14-21 days.
Moreover, their clinical symptoms began to appear
on the 3™ day after infection, which was at the age
of 17 days, and all broilers were exposed to clinical
symptoms on the 7" day after infection, which was
at the age of 21 days. Furthermore, Meniran extract
was administered orally from day 21 to day 34 along
with the calculation of their daily feed consumption
and weight gain weekly. At the same time, their feed
conversion was also measured after obtaining the data
of feed consumption and weight gain. The treatment
groups were as follows:

PO—: A group of four broilers that were nei-
ther administered with any Meniran extract
nor S. pullorum but given distilled water as a substi-
tute for the extract.

PO+: A group of four broilers that were unad-
ministered with any Meniran extract but given with
Aquades as a substitute for the extract and infected
with S. pullorum intramuscularly with a concentration
of 10® cells/mL as much as 1 mL/head.

P1: A group of four broilers were provided with
Meniran extract at a concentration of 5% as much as
1 mL/head orally and infected with S. pullorum intra-
muscularly with a concentration of 10* cells/mL as
much as 1 mL/head.

P2: A group of four broilers given 10% Meniran
extract concentration as much as 1 mL/head orally and
infected with S. pullorum intramuscularly with a con-
centration of 10® cells/mL as much as 1 mL/head.

P3: A group of four broilers administered with
a 20% Meniran extract concentration of as much as
1 mL/head orally and infected with S. pullorum intra-
muscularly with a concentration of 10® cells/mL as
much as 1 mL/head.

activity against

Chicken performance calculation

Feed consumption was calculated daily by sub-
tracting the given feed from the remaining or left-
over feed. In contrast, the weight gain was calculated
weekly, and the feed conversion was measured after
getting the data on feed consumption and weight gain.

Feed consumption

Calculation of feed consumption:

Feed consumption=Given feed (g)—Leftover
feed (g)
Weight gain

Calculation of weight gain:

Weight gain=Final body weight (g)—Initial body
weight (g)
Feed conversion

Feed conversion calculation:

Total of feed accumulation

Weight Gain

Feed conversion =

Statistical analysis

The data from the phytochemical test were ana-
lyzed as descriptive. The data of the diffusion method
were analyzed using one-way analysis of variance
(ANOVA) and Duncan’s test. The data of the dilution
method (MIC and MBC) were processed using pro-
bit analysis to determine LC, . The results of broil-
ers’ performance were analyzed using ANOVA and
Duncan’s test.

Results and Discussion
Meniran extract’'s antibacterial
S. pullorum in vitro

The activity test results from Meniran extract
against S. pullorum were positive. The results showed
that 2% tylosin antibiotic formed the largest diameter
of inhibitory zone from S. pullorum exposure, and the
increased inhibitory zone correlated with the increas-
ing of Meniran extract concentration. Thus, this was
in accordance with the theory, which stated that the
inhibition of microorganisms is directly proportional
to the extract’s concentration [23]. The results of the
data analysis are shown in Table-1. The positive results
were indicated by a bacterial clear zone in brown. The
results of the study are shown in Figure-1.

The antibacterial activity of Meniran extract
against S. pullorum could be displayed using the

activity against

Table-1: Average and standard deviation of inhibitory
zone diameter formed by the antibacterial Meniran extract
against Salmonella pullorum.

Treatments X+SD inhibitory zone
(in millimeter)

P1: 40% Meniran extract 15.6¢+0.57

P2: 20% Meniran extract 13.19£0.81

P3: 10% Meniran extract 8.3°+£0.48

P4: 5% Meniran extract 5.8°+0.17

PO+: 2% tylosin 19.37+0.17

PO—: Blank disk 02

a b defMeans in the same row with different superscripts
differ significantly (p < 0.05), SD = Standard Deviation.
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Figure-1: Diffusion results of Meniran extract. Description:

dilution method, which included MIC and MBC. The
results of these examinations are shown in Table-2,
Figures-2 and 3. The MIC test results could be pre-
sented by observing the clarity or turbidity in the test
tube of the Meniran extract before and after being
incubated for 24 h at 37°C. MIC results showed that
5% Meniran extract could already inhibit S. pullorum
growth indicated by forming a clear area on the bacte-
rial test media [24]. This meant that there was a bacte-
rial growth inhibition.

MBC results were obtained by observing the
presence or absence of S. pullorum growth on the nutri-
ent agar media. I[fit was indicated growth in the nutrient
agar media, it demonstrated that Meniran extract
could not kill the bacteria. If there was no bacterial
growth, it indicated that Meniran extract could kill S.
pullorum. The result of observation on the growth of
S. pullorum displayed that Meniran extract at a dose of
20% indicated no S. pullorum growth.

S. pullorum growth still occurred at doses of 5%
and 10% of Meniran extracts. Meanwhile, there was no
S. pullorum growth at 20% and 40% Meniran extract
doses. The antibacterial ability of Meniran extract is
from the antibacterial compounds containing flavo-
noids, alkaloids, saponins, and tannins [11,12,25].

Moreover, the antibacterial working mechanism
of Meniran extract began with the dismantling of the
bacterial cell wall by flavonoids. Flavonoids that pen-
etrated the cell wall caused damage to the permeabil-
ity of bacterial cells as impaired permeability would
cause the destroyed microsomes and lysosomes.
Meanwhile, the mechanism of flavonoids as antibac-
terial was achieved by inhibiting nucleic acid synthe-
sis, cytoplasmic membrane function, and bacterial
energy metabolism [10,13,26].

Correspondingly, flavonoids are considered to
possess antibacterial and antioxidant features that

The arrows point to the inhibition zone of each treatment.

Table-2: Minimum bactericidal concentration in Meniran
and positive control antibiotics.

Cup number Concentrate Repetition

I II III IV
1 5% + + + +
2 10% + + + +
3 20% - - - -
4 40% - - - -
5 K+ - - - -

increase the work of the immune system because they
can accelerate lymphoid and immune systems’ acti-
vation by producing leukocyte cells as antigen eaters.
Besides, the working mechanism of flavonoids is to
denature the proteins contained in the cell wall; there-
fore, they can transform the structure and mechanism
of bacterial cell wall permeability [27].

Simultaneously, alkaloids can transform the
genetic balance in the deoxyribonucleic acid chain,
leading to damage of the bacterial DNA chain.
Alkaloids are antibacterial substances that are effec-
tive in terminating and inhibiting Gram-negative and
Gram-positive bacteria. Alkaloids act by destroying
the constituent components of peptidoglycan in the
bacterial cells; therefore, the bacterial wall layers
would not be fully formed, resulting in bacterial cell
death. Furthermore, alkaloids contained in Meniran
extract serve as a performing mechanism to inhibit
bacterial growth by forming complexes with bacterial
proteins through hydrogen bonds, thus, inhibiting pro-
teins and bacterial nucleic acids [28].

Furthermore, tannins contained in Meniran
extract operate by impeding bacterial growth through
the bacterial protoplasm coagulation. Tannins are use-
ful for preventing microorganisms’ growth by precip-
itating the proteins from enzymes produced by micro-
organisms. Consequently, they become inactive and
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Figure-2: Minimum inhibitory concentration test of Meniran extract (a) before incubation and (b) after incubation.

Figure-3: Results of dilution in Meniran extract.

bacterial growth is hindered. Besides, tannins work
with the mechanism related to their ability to inac-
tivate the adhesion of bacterial cells and enzymes,
along with interfering with the transport of protein in
the cells’ inner layer. Moreover, tannins also have a
target on the cell wall’s polypeptides. Therefore, cell
wall formation is imperfect. This affects the bacterial
cell to lyse due to the osmotic pressure; thus, the bac-
terial cell will die. Tannins are antibacterial by precip-
itating the proteins [10,11,28].

Other chemical substances useful in Meniran
are saponins. As a mechanism, saponins harm the
bacterial cell membranes by lowering the surface
tension, resulting in increased cell membrane perme-
ability and releasing important components, such as
proteins, nucleic acids, and nucleotides, leading the
bacteria to turn into lyses. Furthermore, saponins
work by lysing the bacterial cell walls and disrupting
the cell metabolism until death. In addition, saponins
contained in Meniran extract will interact with the
bacterial cell wall and affect the bacterial cell wall
into lyses [12,13,28].

Meniran extract’'s antibacterial
S. pullorum in vivo
Feed consumption

activity against

Based on the results of data analysis using
ANOVA among treatment groups, that are shown in

Table-3 and Figure-4, it was revealed that there was
a significant difference (p<0.05) in the administra-
tion of Meniran extract on broiler feed consumption.
Furthermore, the results of Duncan’s test also showed
that the feed consumption of PO— and PO+ displayed
no significant difference. Meanwhile, PO— and
PO+ were significantly different from P1, and PO—
exhibited a significant difference from P2. In addi-
tion, PO— was insignificantly different from P3 as
well as P1, P2, and P3.

Group P3 administered with the highest Meniran
extract with a 20% concentration was insignificantly
different from the PO— group. This proves that the
level of feed consumption in P3 with the highest con-
centration administration could offset the level of feed
consumption in PO—. Furthermore, Meniran extract
effectively suppressed the growth of pathogenic bac-
teria and improved intestinal morphological charac-
teristics because it has antibacterial and antioxidant
effects, such as alkaloids, flavonoids, saponins, and
tannins. Furthermore, Meniran extract can act as an
immunostimulant; consequently, it can accelerate the
healing process of diseases originating from bacteria
or viruses, leading to the speeding up the process of
being healthy and increasing the appetite. Moreover,
the higher the dose given, the more compounds con-
tained in the extract of Meniran are absorbed by the
body of broilers.

Several factors can affect this study’s results,
such as chicken’s type, strain, feed, and mild infec-
tions; therefore, the appetite of broilers infected with
S. pullorum does not decrease. Correspondingly, the
good level of feed consumption in broiler chicken is
assumed to induce a condition in which the speed for
repairing the damaged cells is faster than the decay of
cells caused by Salmonella.

Weight gain

Based on the results from data analysis using
ANOVA, that are shown in Table-3 and Figure-5, it
exhibited a significant difference (p<0.05) between
treatments administered with Meniran extract on the
weight gain of broilers. Duncan’s follow-up test results
showed that the weight gain of PO— was insignifi-
cantly different from that of PO+. However, PO— was
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Table-3: Performance of the broilers.

Performance

Treatments Average+SD

PO- PO+

P1 P2 P3

2007.50°+£125.51
1261.25°+66.86
1.592+0.05

Feed consumption
Weight gain

Feed conversion 1.839+0.01

2104.50£25.50
1145.50%<+£129.36

1832.752+142.06 1882.00%°+55.42 1904.00%°+74.68
1053.00°+103.66 1131.50%+51.76  1179.50°+66.60
1.74°+£0.04 1.66°+£0.02 1.61°+0.02

a b cMeans in the same row with different superscripts differ significantly (p<0.05), SD= Standard Deviation,

P0O-= Negative control treatment, PO+= Positive control treatment, P1= Treatment 1 (Group that was administrated with
Meniran extract at 5% concentration), P2= Treatment 2 (Group that was administrated with Meniran extract at 10%
concentration), P3= Treatment 3 (Group that was administrated with Meniran extract at 20% concentration).
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Figure-4: Average feed consumption in broiler chicken
infected with Salmonella pullorum and administered with
Meniran extract. PO-= Negative control treatment, PO+=
Positive control treatment, P1= Treatment 1 (Group that was
administrated with Meniran extract at 5% concentration),
P2= Treatment 2 (Group that was administrated with
Meniran extract at 10% concentration), P3= Treatment
3 (Group that was administrated with Meniran extract at
20% concentration). The administration of Meniran extract
shows a decrease in feed consumption of broiler chickens
infected with Salmonella pullorum than in control groups.
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Figure-5: Average weight gain in broilers infected with
Salmonella pullorum and administered with Meniran extract.
PO-= Negative control treatment, PO+= Positive control
treatment, P1= Treatment 1 (Group that was administrated
with Meniran extract at 5% concentration), P2= Treatment
2 (Group that was administrated with Meniran extract at
10% concentration), P3= Treatment 3 (Group that was
administrated with Meniran extract at 20% concentration).
The administration of Meniran extract shows the gradual
increase in weight gain of broiler chickens infected with
Salmonella pullorum.

significantly different from P1, P2, and P3; and P1
was significantly different from P3. Meanwhile, P2
was insignificantly different from P1 and P3; and
PO+ was also insignificantly different from P1, P2,
and P3.

Group P3 had a higher rate of body weight gain
than Group P1 and P2. This is because of the direct
proportionality of P3 feed consumption, having
the highest feed consumption level compared to P1
and P2 treatments. Furthermore, feed consumption
is directly proportional to body weight; if feed con-
sumption increases, the achievement of body weight
also increases. Thus, the changes in feed consump-
tion caused the changes in chicken’s body weight.
The higher consumption causes the higher protein
that enters the animal’s body. As protein is the main
constituent of body organs and soft tissues in various
poultry animals, it is part of the enzymes in the body
and antibodies needed in the meat’s growth, manage-
ment, and production [29].

Meanwhile, Meniran extract is also effective
as an antibacterial in impeding Sa/monella bacterial
growth. It can also improve the appearance of the
intestinal villi, therefore, maximizing the digestibility
of food substances from the consumed feed to meet
the needs and consumption of broilers [30]. Thus, the
weight gain of broilers will be maximal.

S. pullorum infection in broilers triggers the
symptoms of white defecation and swelling in the leg
joints. However, the damage induced by S. pullorum
infection can remain tolerated by experimental ani-
mals; consequently, it does not provoke disturbances
in broiler chicken’s body weight gain. Moreover,
pullorum is an infectious disease in chickens, bring-
ing very high mortality, especially in chicks aged
1-10 days. Meanwhile, in adult chickens, this disease
generally rarely shows clear clinical signs and does
not cause any death but serves as reservoirs; therefore,
they can be transmitted to the healthy chickens verti-
cally and horizontally [31].

Feed conversion

According to the data analysis, results using
ANOVA are shown in Table-3 and Figure-6 explained
a significant difference (p<0.05) between treatments
related to the administered Meniran extract on the
feed conversion of broilers. Duncan’s test results
revealed that PO— and P3 feed conversion displayed
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Figure-6: Average of feed conversion ratio in broilers
infected with Salmonella pullorum and administered
with Meniran extract. PO-= Negative control treatment,
PO+= Positive control treatment, Pl= Treatment 1
(Group that was administrated with Meniran extract at
5% concentration), P2= Treatment 2 (Group that was
administrated with Meniran extract at 10% concentration),
P3= Treatment 3 (Group that was administrated with
Meniran extract at 20% concentration). The administration
of Meniran extract shows a gradual decrease in feed
conversion ratio of broiler chickens infected with Salmonella
pullorum than the positive control group.

no significant difference. PO— was significantly differ-
ent from PO+, P1, and P2. Meanwhile, P3 was signifi-
cantly different from PO+, P1, and P2.

The P3 treatment group with the highest dose
of 20% Meniran extract was insignificantly differ-
ent from the PO— treatment which was not given any
Meniran extract and was uninfected with S. pullorum.
This indicates that Meniran extract administration with
a concentration of 20% has similar feed efficiency as the
PO— treatment, which is the broiler without any Meniran
extract administration and S. pullorum infection.

Furthermore, P3 with 20% Meniran extract con-
centration had a lower conversion rate than P1 with
5% Meniran extract and P2 with 10% Meniran extract.
This means that P3 can suppress the feed conversion
rate of broilers infected with S. pullorum. Accordingly,
the higher concentration leads to a higher content of
active substances; therefore, the antibacterial activity
will be greater. The higher concentration of Meniran
extract leads to the more contained secondary metab-
olites and the more bioactive compounds owned by
Meniran, which have antibacterial activity, including
flavonoids, terpenoids, alkaloids, saponins, and tan-
nins. Furthermore, the herbal Meniran leaf extract has
an antibacterial effect in restraining Salmonella bac-
terial growth. Consequently, broilers become health-
ier and their digestion gets better; thus, the consumed
feed can be absorbed better, leading to increased
growth while the feed conversion gets low [32,33].

Meanwhile, PO+ had the highest feed conver-
sion rate because the amount of feed consumed was

imbalanced with the body’s weight gain. The feed
conversion value is expressed as a measure of feed
efficiency, describing the livestock’s ability to convert
feed into a certain amount of production in certain
units, both for meat and egg production. Although in
PO+, the feed consumption and body weight gain were
undisturbed, it can be seen in the feed conversion that
the ability of broilers to digest the feed to be converted
into meat was poor because the feed conversion value
remained high [34].

Similarly, the high and low feed conversion
rates are due to the larger or lower difference in feed
consumption ratio and body weight gain. The lower
feed conversion rate contributes to a better condition
because it shows that the use of feed becomes more
efficient. The more efficient chicken is in converting
its food into meat drives, the better conversion value
will occur. If the conversion rate is high enough, the
feed consumption will not be balanced with the result-
ing body weight gain [35].

Meniran extract is effective as an immunomod-
ulator in vivo and as anti-inflammatory by preventing
the nuclear factor-kB (NF-kB) production, and inter-
leukin-8 induction factor as the main mediator for neu-
trophils. Besides, it can also reduce the tumor necrosis
factor, an important factor in the acute inflammatory
process, including neutrophil activation. In addition,
the mechanism of the anti-inflammatory effect from
Meniran extract is demonstrated through the abil-
ity to decrease nitric oxide synthesis induced with
endotoxin and cyclooxygenase along with preventing
NF-kB production [36,37].

Conclusion

Meniran extract has shown to contain alka-
loids, tannins, flavonoids, saponins, steroids, and tri-
terpenoids. It also has the ability as an antibacterial
against S. pullorum, with the largest inhibitory zone
average at a dose of 40% is 15.6 mm, 13.15 mm
for 20%, 8.38 mm for 10%, and 5.8 mm for 5%.
Furthermore, Meniran extract possesses an antibacte-
rial feature against S. pullorum with an MBC of 20%
concentration. Finally, administering Meniran extract
to broilers infected with S. pullorum can increase the
consumption value, weight gain, and reduce the broil-
ers’ value of feed conversion ratio. The best results are
in the treatment using Meniran extract with 20% con-
centration. This study shows that Meniran can be used
to antagonize S. pullorum on broilers and improve the
performance of broilers infected with the bacteria.
The data of this study can be used as a reference for
future studies on the use of Meniran as an antibacterial
against S. pullorum on other poultry birds.
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