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ABSTRACT

The study aimed to determine the effect of probiotics derived from an isolate of silage Kumpai Minyak grass on
performance and the physical egg quality of Pegagan ducks. The study was conducted in 16 weeks, from May to
September 2020. The sample size was 400 female Pegagan ducks aged five months. The treatments included basal
diet (Control) and base diet plus 0.2% (P2), 0.4%@}. 0.6% (P6), and 0.8% (P8) probiotic silage of Kumpai Minyak
grass. The observed variables were performance (egg production, egg weight, feed consumption, and feed conversion
ratio) and physical quality (albumen index, albumen weight, yolk weight, and Haugh unit). Observation data on
probiotic treatment 0.8% (P8) established a significant effect on egg weight, compared to other treatments. Moreover,
P8 probiotic treatment could significantly affect daily egg production and feed conversion ratio, compared to P2 and
P4 probiotic treatments. Different results were found in the observations on feed consumption, where the overall
treatment diet indicated significant results, compared to the control treatment. Specifically, several variables showed
a significant effect, namely albumen index, albumen weight, egg yolk weight, and Haugh unit. Each observed
variable value increased along with increasing probiotic treatment levels. However, egg index, egg yolk index, shell
weight, and thickness were inversely rel to the other variables investigated in this study. The P8 probiotic
treatment could increase digestibility and absorption of feed nutrients due to inhibition of pathogenic bacteria and
optimization of the digestive tract. The probiotics at the level of 0.8% produced from the Kumpai grass silage process

can be used as a growth promoter for laying ducks to replace commercial antibiotic products.
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INTRODUCTION

Pegagan ducks are local ducks originating from Indonesia
and are widely available in the southern part of Sumatra.
Pegagan ducks are dual-purpose avians meaning that they
can produce meat and eggs. Sari et al. (201 1) reported that
the average weight of Pegagan duck eggs was over 70 g,
and this value was relatively high, compared to other local
duck eggs. However, the poor maintenance system left the
large potential of Pegagan duck unfulfilled leading to a
high risk of disease, insufficient nutrient needs, and

consequently, low productivity (Sari et al., 2014). One of

the efforts to answer this problem is to provide feed
additives, such as antibiotics, in animal feed to improve
performance and protect poultry production to be more
resilient in the face of various invading diseases (Raphael

et al., 2017; Amine et al., 2020). However, the use of

antibiotics as feed additives has been banned because of
the residues they produce (Costa et al., 2018; Sweeney et
al., 2018). Antibiotics are generally used to maintain the
digestive tract condition by controlling the balance of
microflora in ducks’ digestive tract. Several experiments
have been carried out to overcome or find alternative
solutions to replace these antibiotics, including probiotics
and organic acid compounds (Sandi et al., 2019; El-Kholy
etal., 2020).

Probiotics are live microorganisms that are added to
animal feed to increase the balance of the intestinal
microflora in order to increase nutrient absorption and
increase livestock performance (Chen and Yu, 2020).
Until now, many studies have been carried out to find
effective and efficient probiotics against poultry in
general, such as the use of isolated microorganisms to
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produce the expected probiotics (Al-Khalaifah, 2018).
Furthermore, the use of probiotics from silage isolates has
become a new trend among researchers to find probiotics
or derivative compounds produced to benefit the world of
animal husbandry (Sari et al., 2019; Sandi et al., 2021).

Indonesia is a tropical country whose territory
consists of various islands. It has multiple types of land,
such as sup-optimal land (swamps), making Indonesia a
country that has great potential in finding numerous kinds
of probiotics that can be isolated from various types of
green vegetation. The probiotics that are being developed
and come from forages or plants in swamps are probiotics
from Kumpai grass silage (Hymenachne amplexicaulis).
The type of probiotic produced is a type of lactic acid
bacteria. Swam@ERass silage can be used as a probiotic
because the lactic acid bacteria produced have
characteristics such as gram-positive, non-spore, catalase-
negative, non-motile, and not form spores (Sandi et al.,
2018). (Jannah, 2017) reported that pr()bi()lir()m copper
Kumpai grass silage significantly affected the total lactic
acid bacteria needed to accelerate the decrease in pH. The
total lactic acid bacteria produced from the manufacture of
probiotics was 824 (107 CFU / ml), and the resulting
isolates had high resistance to acids, whi@f could survive
at pH 2.5 and pH 7. According to Felﬂielh et al. (2013), the
use of probiotics containing 3.6 ml of lactic acid bacteria
can work well in the digestive tract by il]Cl'CilSil ration
consumption. According to an in vitro study by Sandi et
al. (2019), that Lactic acid bacteria (LAB) isolated from
Kumpai grass silage as a probiotic showed resistance and
can survive and thrive at different pH levels.

The use of probiotics both in feed and drinking water
can help improve enzyme Activity. Based on Zhang et al.
(2012) research, the addition of probiotics can increase
egg production, which will affect the physical quality of
the eggs. Based on this description, a study was conducted
on the effect of providing probiotic Kumpai grass on the
egg quality characteristics of Pegagan ducks.

MATERIALS AND METHODS

nhical approval

An animal feeding experiment was conducted at the
experimental station, Department of Animal Science,
Faculty of Agriculture, Universitas Sriwijaya. The ducks
according to the Welfare
Guidelines of the Indonesian Institute of Sciences. The

approval of the experiment was granted from Universitas

were cared for Animal

Sriwijaya.

dy design

The study used a completely randomized design
(CRD) with five probiotic treatments, which included a
diet without probiotics (Con), diet + Probiotics 0.2% (P2),
diet + Probiotics 04% (P4), diet + Probiotics 0.6% (P6),
and diet + Probiotics 0.8% (P8). The feed used in the study
was a formulation diet made from corn, rice bran,
concentrate, meat and bone meal, premix, methionine, and
lysineavleemwhile, The used probiotics were collected
from lactic acid bacteria isolated from copper Kumpai
grass silage. Lactic acid bacteria isolates were cultured in
MRSB (deMannRogosa Sharpe Agar in liquid/broth form)
and then incubated for 48 hours. The bacterial culture was
centrifuged at 3000 rpm for 15 minutes to obtain the
substrate from the supernatant. The substrate was mixed
with skim milk and 5% (w/w) maltodextrin. The next step
1s to spray dry at a temperature of 160-180°C to produce a
dry powder product which can then be added to the diet
according to the treatment (Bregni et al., 2000).

Management and sample collection

In the current study, the pegagan ducks used came
from the Kotodaro village community farm, Tanjung Raja
district, Ogan Ilir regency (OI), South Sumatra Province,
Indonesia. As for the selected female ducks, they were
already in the laying phase and had physical
characteristics of blackish-brown fur color and shiny blue
wings black. A total of 400 female Pegagan ducks aged
five months were randomly assigned to 5 treatment
groups, each consisting of 4 replications (20 ducks per
replication, 80 ducks per treatment). For each replication,
ducks were housed separately in cage size of 2000 m>. In
accordance with recommendations for good management
of poultry raising, ducks were subjected to the same
humidity, temperature, feeding regime, drinking water,
and lighting (Cherry and Morris, 2008).

The study was conducted in 16 weeks, from May to
September 2020. During the trial period, chickens were
provided with feed and drinking water ad-libitum, while
the compartment temperature measurement was ranged
from 15 to 28°C. The basal diet used is presented in Table
1. In this experiment, the observed variables consisted of
and
Observation of performance data included consumption,
conversion, egg production, and egg weight. Meanwhile,

the observation of performance egg quality.

egg quality analysis includg Haugh units, egg size,
albumen index, and egg yolk. At the beginning and end of
the experiment, body weight was measured. which is then
Based on the difference between the times, the weight gain
is calculated. The feed consumed was chopped at a three-
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2
day interval. g:ed consumption was recorded at the
beginning and end of the trial period, then calculated as
gram’hen/day. The feed conversion ratio was calculated as
kilograms of feed consumed per kilogram of egg
produced.

Table 1. Nutrient composition of diets of Pegagan Ducks

Ingredients Amount (g/kg)
Maize (Corn) 484
Rice bran 185
Meat Bone Meal 64
Konsentrat 245
Premix 10
Metionin 8
Lysin 4
Calculated energy and Chemical analysis
Metabolisme Energy (MJ/kg) 2750.80
Dry matter, (%) 89.09
Crude Fiber, (%) 3.78
Ether Extract, (%) 7.36
Crude Protein, (%) 2094
Calcium (%) 3.31
Phosphorus, (%) 1.08
Ash (%) 2.66

Furthermore, all eggs collected and weighed based
on the treatment were lhena:lermined as egg weight
Based on these observations, egg production, egg weight,
and daily egg yield were calculated. Egg quality was
selected for three consecutive days at the 30-day trial and
at the end of the test. A total of 20 eggs were randomly
collected from eelclaaplicelli()n on the third and sixth day
of the experiment. Each egg was weighed, and the shape
index was calculated as a percentage according to the
formula (egg length) / (egg width) with the instrument
(shape index instrument, 75135/2, BV. Apparatenfabreik
Van Doorm, De Bilt, Netherlands). Eggshell thickness was
measured using a micrometer and the yolk color was
delerminedasing the Roche Yolk Fan. Haugh unit was
calculated according to the formula of Nesheim et al.
(1979):

Unit Haugh (%) = 100 x log(H + 7.57 — 1.7W%37)

where H is the albumen height, and W is the egg
weight.

Data analysis

The data analyzed by variance
analysis (ANOVA). If the treatment significantly affected
the observed variables (p < 0.05), the analysis was

obtained were
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continued with Duncan New Multiple Range Test
(DNMRT) test using the SPSS program (version 20).

RESULTS AND DISCUSSION

Performance
The results he analysis can be seen in Table 2.
Overall daily egg production, egg weight, feed

consumption, and FCR showed significant results (p <
0.05). P8 has established a
considerable effect on egg weight, compared to other

Observation data on
treatments (p < 0.05). The same results were also obtained
for daily egg production and FCR, where there was a
significant effect on P8 probiotic treatment, C()mpeu‘en()
P2 and P4 probiotic treatments (p < 0.05). However, it was
not significantly different from the control treatment and
P6 (p > 0.05). Regarding feed consumption, the overall
treatment diet showed significant results, compared to the
control treatment (p < 0.05), however, there were no
significant differences among the probiotic treatments (p >
0.05).

Analysis of performance data, including egg weight
and daily egg production, is often tested on laying
chickens. The increase in egg weight followed by an
increase in the level of treatment during the study could
occur probably due to the high concentration of probiotic
bacteria lactic acid in the Kumpai grass silage given,
which led to optimal absorption of nutrients in the
digestive tract. Furthermore, an increase in the value of
daily egg production was also shown in treatment P8. This
occurs presumably because of the close relationship
between consumption value and the conversion of the
treated diet. Consumption and feed conversion have an
essential role in measuring livestock performance because
the amount of consumption value can be used as a
benchmark for determining nutrient intake obtained by
livestock.

In contrast, the conversion was used as a benchmark
to determine absorbed nutrients and was employed for
livestock to their maintenance and production needs.
Hajiaghapor et al. (2018) and Yu et al. (2020) reported
that prebiotic or probiotic supplementation in the ration of
laying hens could improve the health of the digestive
system of these animals as evidenced by the high activity
of lactic id bacteria and an increase in the length and
width of villi in the jejunum and ileum. In another study,
Mikulski et al. (2020) reported that probiotics in rations
with low and medium energy composition in laying
poultry showing the probiotic supplementation on low-
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energy rations led to an increase in consumption value and

a decrease in conversion value, thus affecting the
performance.

Based on the result of this study, strong suspicions
were set against lactic acid bacteria in the form of
lactobacillus plantarum as the main factor causing the
increase in Pegagan ducks’ performance, which included
egg weighl,ly egg production, consumption, and feed
conversion. Lactic acid bacteria is a type of bacteria that is
widely used as a probiotic in livestock in general because
of its ability to reduce or inhibit the growth of pathogenic
bacteria, such as Escherichia coli in the digestive tract
(Patterson and Burkholder, 2003; Khan and Naz, 2013;
Al-Khalaifa et al., 2019). These resta correlate with
previous studies that show that giving probiotics isolated
from Kumpai grass silage tends to affect carcass weight
gain, which is thought to be due to increasing nutrient

absorption efficiency (Sari et al., 2019).

According to Sandi et al. (2018), the types of lactic
acid bacterial strains in the Kumpai grass silage are
Lactobacillus plantarum strains. Qiao et al. (2019) showed
that Lactobacillus plantarum has the potential as a feed
supplement in the laying hen industry because it has a
good the
development digestibility of laying hens. Lactobacillus

influence at genus  level on  intestinal

plantarum can produce lactic acid, which contains
bacteriocin bioactive compounds in the digestive tract and
have antibacterial activity so that they can kill or inhibit
the growth of pathogenic bacteria in the digestive tract
(Choe et al., 2012; Ahmed et al., 2014; Bali et al., 2016).
However, Sjofjan et al. (2020) reported that 0.8%
Lactobacillus  plantarum concentration did not show
significant differences at concentrations of 0.2%, 0.4%,
and 0.6% on egg weight but was significantly different

from the control treatment.

Table 2. Effect of dietary treatments on performance of Pegagan Ducks

Treatment

Variable Con 7 Pa 6 P8 SEM p-value
Egg weight (g) 56.96" 59.09" 62.32° 64304 68 36° 0.279 <005
Daily egg vield (g/hgn/day) 56.96% 52.59° 52.32° 63.55" 62.87" 1,252 <005
Feed consumption (g/hen/day) 367.51° 385.68" 40006°  39903" 394.79" 2,274 <005
Feed conversion ratio (g/g) 6.45" 737" 7.78° 6.28" 635" 0,159 <005

Con: Diet without probiotics, P2: Diet + Probiotics 0.29 ., P4: Diet + Probiotics 0.4%, P6: Diet + Probiotics 0.6%. P8: Diet + Probiotics 0.8%, SEM: Standart
error means. *** Means in the same row without common letter are different at p < 0.05

Table 3. Effect of dietary treatments on the egg traits of Pegagan Ducks

Treatment
Variable SEM p-value
Con P2 P4 P6 P8

Ege Shape Index (%) 77.09 8020 78.03 7746 79.85 0545 0.30
Albumen Index (%) 0.063" 0.088" 0.090" 0.085" 0.008" 0.002 <005
Yolk Index (%) 0.338 0.370 0.393 0420 0408 0.018 0.64
Albumen Weight (%) 2641° 2931° 3041 30.48™ 3202¢ 0313 <005
Yolk Weight (%) 2131° 21.53" 23.81% 25270 26.50" 0.404 <005

shell Weight (g) 78.33 8435 81.20 89.95 102.50 0257 0.07
Eggshell Thickness (mm) 0.543 0.543 0.600 0.538 0538 0.017 0.71
Haugh Units 6131° 71.36" 73 56" 73.88" 73.75° 0.906 <005

Con: Diet wt probiotics. P2: Diet + Probiotics 0.2%. P4: Diet + Probiotics 0.4%. P6: Diet + Probiotics 0.6%. P8: Diet + Probiotics 0 8%. SEM: Standart
error means.~ - Means in the same row without common letter are different at p < 0.05

Egg quality

The effect of probioticenriched feed
properties is given in Table 3. In particular, several
l'iilb les show a significant effect, namely albumen index,

on egg

albumen weight, yolk weight, and Haugh unit; the value of

34

each observed variable has increased along with increasing
probiotic treatment levels. The best results were found in
P8, diet with 0.8%
probiotics for each variable. The provision of probiotics

treatment namely providing a
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did not affect these variables such as egg index, egg yolk
index, shell weight, and thickness.

The high and low egg index, which includes the
albumen index and the yolk index, is strongly influenced
by the albumen and yolk weights. In this study, the
that the
probiotic treatment at each level was significantly different

observation of the albumen index showed
compared to the control. These results have a positive
correlation with the increase in albumen weight in eggs
treated with probiotics. However, different results were
shown on the egg yolk index, which did not show a
significant difference, although yolk weight showed an
increase with increasing dose or level of probiotics in the
feed. Furthermore, the increase in the observed variables
carried out was thought to have a strong relationship with
ducks' high-performance data shown in Table 2. Due to
the high value of sumpli()n and conversion of treatment
rations, the high absorption of nutrients into the body of
the livestock will affect the productivity of the eggs
egg egg quality
parameters. Zhang et al. (2012) reported that probiotics in

produced, including weight and
lactic acid bacteria could increase daily egg production,
egg weight, and feed conversion value even though the
resulting consumption values are not
different.

Furthermore, previous studies also revealed that

significantly

probiotic supplementation had a significant effect on
increasing egg production and egg quality (Zhang and
Kim, 2013; Bidura et al., 2019; Mikulski et al., 2020). The
egg index value, which is inversely proportional to the
resulting yolk weight, is thought to be closely related to a
decrease in fat and cholesterol content in eggs because of
lactic acid probiotics (Li et al., 2011). However, Selim et
al. (2020), in their stated that
compounds and bio-active compounds contained in feed
could result in a high percentage of albumen and yolk
weight in laying hens.

report, antioxidant

Table 3 shows that there is an increase in the Haugh
unit value of eggs given probiotic treatment compared to
control. Haugh unit value is generally used as an indicator
of albumen in eggs. The high Haugh unit value is directly
proportional to the increase in albumen weight. Besides,
this increase strengthens the notion that developing lactic
acid bacteria causes an increase in the digestive health
system, resulting in increased nutrient absorption in the
livestock body. Similar research results regarding the use
of probiotics in livestock rations that affect Haugh units
have been found in the last 10 years (Zhang and Kim,
2013; Bidura et al., 2019; Mikulski et al., 2020; Selim and
Hussein, 2020).

35

e
CONCLUSION

Based on the current research results, it can be concluded
that probiotics at the level of 0.8% produced from the
Kumpai grass silage process can be used and contribute as
a growth promoter for laying ducks to reduce using
commercial antibiotic products. In further studies, it is
recommended to test the combination of treatments with
macro and micro minerals

DECLARATIONS

Competing interests
The authors declare no conflict of interest

Authors’ contributions

All  authors
implemenlelli()lﬁ' the research, the analysis of the results,
and the writing of the manuscript.

contributed to the design and

Ethical considerations

Ethical issues (including plagiarism, consent to
publish, misconduct, data fabrication and/or falsification,
double publication and/or submission, and redundancy)
have been checked by the authors.

REFERENCES

Ahmed ST, Islam MM, Mun HS, Sim HJ, Kim YJ, and Yang CJ
(2014). Effects of Bacillus amyloliquefaciens as a probiotic
strain on growth performance, cecal microflora, and fecal
noxious gas emissions of broiler chickens. Poultry Science,
93: 1963-1971. DOI: htps://www .doi.org/10.3382/ps.2013-
03718.

Al-Khalaifa H, Al-Nasser A, Al-Surayee T, Al-Kandari S, Al-
Enzi N, Al-Sharrah T, Ragheb G, Al-Qalaf S, and
Mohammed A (2019). Effect of dietary probiotics and

prebiotics on the performance of broiler chickens. Poultry
Science, 98: 4465-4479. DOL

https://www.doi.org/10.3382/ps/pez282.

Al-Khalaifah HS (2018). Benefits of probiotics and/or prebiotics
for antibiotic-reduced poultry. Poultry Science, 97: 3807-
3815. DOL https://www.doi.org/10.3382/ps/pey160.

Amine B, Tarek K, Riad B, Soumia R, Ibtessem L, and Nadji B
(2020). Evaluation of adverse effects of antibiotics on broiler
chickens. Journal of World’s Poultry Research, 10: 145-150.
DOI: https://www .doi.org/10 36380/jwpr.2020.19.

Bali V, Panesar PS5, Bera MB, and Kennedy JF (2016).
Bacteriocins: Recent ftrends and potential applications.
Critical Reviews in Food Science and Nutrition, 56: 817-834.
DOL: https://www .doi.org/10.1080/10408398.2012.729231.

Bidura IGNG, Siti NW, Candrawati DPMA, Puspani E, and
Partama IBG (2019). Effect of probiotic saccharomyces spp.
on duck egg quality characteristics and mineral and




Sandi et al., 2022

cholesterol concentrations in eggshells and yolks. Pakistan
Journal ~ of  Nutrition, 18: 1075-1083.  DOL
https://www.doi.org/10.3923/pjn.2019.1075.1083.

Bregni C, Degrossi J, Garcia R, Lamas Mc, Firenstein R, and
D’aguino M (2000). Alginate microspheres of Bacillus
subtilis. Ars Pharmaceutica, 41: 245-248. Available at:
http://hdl handle net/10481/28324.

Chen YC, and Yu YH (2020). Bacillus licheniformis-fermented
products improve growth performance and the fecal
microbiota community in broilers. Poultry Science, 99: 1432-
1443, DOL https://www.doi.org/10.1016/j.psj 2019.10.061.

Cherry P, and Morris T (2008). Domestic duck production:
Science and practice. London: UK: CABI Publishing.
Available at:
https://www cabi .org/bookshop/book/9781845939557/

Choe DW, Loh TC, Foo HL, Hair-Bejo M, and Awis QS (2012).
Egg production, faecal pH and microbial population, small
intestine morphology, and plasma and yolk cholesterol in
laying hens given liquid metabolites produced by
Lactobacillus plantarum strains. British Poultry Science, 53:
106-115. DOL
https:/fwww.doi.org/10.1080/00071668.2012.659653.

Costa T, Linhares 1, Ferreira R, Neves ], and Almeida A (2018).
Frequency and antibiotic resistance of bacteria implicated in
community urinary tract infections in North aveiro between
2011 and 2014. Microbial Drug Resistance, 24: 493-504.
DOL: https://www doi.org/10.1089/mdr.2016.0318.

El-Kholy KH, Rakha SM, and Tag EI-Din HT (2020). Physical
performance of broiler chickens affected by dietary
biological additives. Jounal of World’s Poultry Research,
10: 443-450. DOL
https:/fwww.doi.org/10.36380/jwpr.2020.51.

Fauziah A, Mangisah I, and Murmingsih W (2013). Effect of
Addition of Vitamin E and Lactic Acid Bacteria to Fat
Digestibility and Egg Weight of Kedu Black Chicken with in
situ maintaned. Animal Agriculture Journal, 2: 319-328.

Available at:
https://ejournal3.undip.ac id/index.php/aaj/article/download/2
196/2216.

Hajiaghapour M, and Rezaeipour V (2018). Comparison of two
herbal essential oils, probiotic, and mannan-oligosaccharides
on egg production, hatchability, serum metabolites, intestinal
morphology, and microbiota activity of quail breeders.
Livestock Science, 210: 93-98. DOL:
https://www.doi.org/10.1016/j.1ivsci.2018.02 007.

Jannah R (2017). Characteristics of lactic acid bacteria as
probiotic in silage contained hymenachne acutigluma and
neptunia oleracea lour. sriwijaya university. Available at:
http://repository.unsri.ac.id/id/eprint/17804.

Khan RU, and Naz S (2013). The applications of probiotics in
poultry production. World’s Poultry Science Journal, 69:
621-632. DOL
https:/fwww.doi.org/10.1017/50043933913000627.

Li WF, Rajput IR, Xu X, Li YL, Lei J, Huang Q, and Wang MQ
(2011). Effects of probiotic (Bacillus subtilis) on laying
performance, blood biochemical properties and intestinal
microflora of Shaoxing duck. International Journal of Poultry
Science, 10: 583-389. DOL
https://www.doi.org/10.3923/ijps 2011.583.589.

36

Mikulski D, Jankowski J, Mikulska M, and Demey V (2020).
Effects of dietary probiotic (Pediococcus acidilactici)
supplementation on productive performance, egg quality, and
body composition in laying hens fed diets varying in energy
density.  Poultry  Science, 99: 2275-2285. DOL
https://www.doi.org/10.1016/).psj.2019.11.046.

Nesheim MC, Austic RE, and Card LE (1979). Poultry
production, 12th edition. Lea and Febiger, Philadelphia, pp.
123-125.

Patterson J, and Burkholder K (2003). Application of prebiotics
and probiotics in poultry production. Poultry Science, 82:
627-631. DOL https://www.doi.org/10.1093/ps/82.4.627.

Qiao H, Shi H, Zhang L, Song Y, Zhang X, and Bian C (2019).
Effect of Lactobacillus plantarum supplementation on
production performance and fecal microbial composition in
laying hens. Open Life Sciences, 14: 69-79. DOL
https://www.doi.org/10.1515/biol-2019-0009.

Raphael KJ, Hervé MK, Ruben NT, Francklin T, Ronald K,
Antoine Y, and Alexis T (2017). Effect of dietary mimosa
small bell (Dichostachys glomerata) fruit supplement as
alternative to antibiotic growth promoter for broiler chicken.
Journal of World’s Poultry Research, 7: 27-34. Available at:
https://jwpr.science-
line.com/attachments/article/40/1%20World%20Poult %20Re
$%207(1)%2027-34,9%202017 pdf

Sandi S, Yosi F, Sari ML, and Gofar N (2018). The
characteristics and potential of lactic acid bacteria as
probiotics in silage made from hymenachne acutigluma and
neptunia oleracea lour. Amin M editor. E3S§ Web of
Conferences, 68: 01017. DOL:
https://www.doi.org/10.1051/e3sconf/20186801017.

Sandi S, Miksusanti M, Liana Sari M, Sahara E, Supriyadi A,
Gofar N, and Asmak A (2019). Acid resistance test of
probiotic isolated from silage forage swamp on in vitro
digestive tract. Indonesian Journal of Fundamental and
Applied Chemistry, 4: 15-19. DOIL:
https://www.doi.org/10.24845 fijfac.v4.i1.15.

Sandi S, Sahara E, Novitasari AT, Munawar Ali AI, Susanda A,
Yosi F, and Asmak (2021). The Effects of probiotic from
hymenachne acutigluma silage in feed to the length of small
intestine and caeca in pegagan ducks. IOP Conference Series:
Earth  and  Environmental  Science, 810. DOL
hitps://www.doi.org/10.1088/1755-1315/810/1/012007.

Sari ML, Noor RR, Hardjosworo PS and Nisa C (2011). Hatching
Egg Performance of Pegagan duck. Jumal Sain Peternakan
Indonesia,. DOL:
https://www.doi.org/10.31186/jspi.id.6 2.97-102.

Sari ML, Noor RR, Hardjosworo PS, and Nisa C (2014).
Characteristics Morphology female reproductive system
pegagan  ducks. International Journal of Chemical
Engineering and Application, 5(4): 307-310. DOL
https://www.doi.org/10.7763/ijcea.2014.v5.399.

Sari ML, Sandi S, Yosi F, and Pratama ANT (2019). Effect of
supplementation organic acid salt and probiotics derived
from silage of kumpai tembaga grass on quality carcass and
meat of pegagan duck. Advances in Animal and Veterinary

Sciences, 7 235-244. DOL
https://www.doi.org/10.17582/journal.aavs/2019/7.12.1120.1
126.




J. World Poult. Res., 12(1): 31-37,2022

Selim §, and Hussein E (2020). Production performance, egg
quality, blood biochemical constituents, egg yolk lipid profile
and lipid peroxidation of laying hens fed sugar beet pulp.
Food Chemistry, 310: 125864 . DOL
https:/fwww.doi.org/10.1016/j.foodchem.2019.125864.

Sjofjan O, Natsir MH, Adli DN, Adelina DD, and Triana LM
(2020). Effect of symbiotic flour (Lactobacillus Sp. and FOS)
to the egg quality and performance of laying hens. IOP
Conference Series: Earth and Environmental Science, 465: 1-
7. DOIL: https://www doiorg/10.1088/1755-
1315/465/1/012033.

Sweeney MT, Lubbers B V., Schwarz S, and Watts JL (2018).
Applying definitions for multidrug resistance, extensive drug
resistance and pandrug resistance to clinically significant
livestock and companion animal bacterial pathogens. Journal
of Antimicrobial Chemotherapy, 73: 1460-1463. DOL
https://www.doi.org/10.1093/jac/dky043.

37

Yu W, Hao X, Zhiyue W, Haiming Y, and Lei X (2020).
Evaluation of the effect of bacillus subtilis and pediococcus
acidilactici mix on serum biochemistry, growth promotation
of body and visceral organs in lohmann brown chicks.
Brazilian Journal of Poultry Science, p. 22. DOL
https://www.doi.org/10.1590/1806-9061-2020-1274.

Zhang JL, Xie QM. Ji J, Yang WH, Wu YB,Li C,Ma JY, and Bi
YZ (2012). Different combinations of probiotics improve the
production performance, egg quality, and immune response
of layer hens. Poultry Science, 91: 2755-2760. DOLI
https://www.doi.org/10.3382/ps 2012-02339.

Zhang ZF, and Kim IH (2013). Effects of probiotic
supplementation in different energy and nutrient density diets
on performance, egg quality, excreta microflora, excreta
noxious gas emission, and serum cholesterol concentrations
in laying hens. Journal of Animal Science, 91: 478 1-4787.
DOI: https://www doi.org/10 2527/jas.2013-6484.




The Effect of Probiotic Derived from Kumpai Minyak
(Hymenachne Amplexicaulis) Silage on Performance and Egg
Quality Characteristics of Pegagan Ducks

ORIGINALITY REPORT

13, o 116 Su

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

thescipub.com

Internet Source

2%

Submitted to Mansoura University
Student Paper

2%

Submitted to UIN Sultan Syarif Kasim Riau

Student Paper

T

Mube, HK, JR Kana, CD Tadondjou, DDM
Yemdjie, Y Manjeli, and A Teguia. "Laying
performances and egg quality of local barred
hens under improved conditions in
Cameroon", Journal of Applied Biosciences,
2014,

Publication

T

S Sandi, E Sahara, A T Novitasari, A | Munawar
Ali, A Susanda, F Yosi, Asmak. "The Effects of
Probiotic from Hymenachne Acutigluma

Silage in Feed to the Length of Small Intestine
and Caeca in Pegagan Ducks", IOP Conference
Series: Earth and Environmental Science, 2021

T



Publication

repository.uin-suska.ac.id

Internet Source

T

"Probiotics and Prebiotics in Animal Health
and Food Safety", Springer Science and
Business Media LLC, 2018

Publication

(K

Widya Paramita Lokapirnasari, Bodhi
Agustono, Mohammad Anam Al Arif, Lilik
Maslachah et al. "Effect of probiotic and
Moringa oleifera extract on performance,
carcass yield, and mortality of Peking duck",
Veterinary World, 2022

Publication

(K

docsdrive.com

Internet Source

T

RN
)

Irrd.org

Internet Source

(K

—
—

Sofia Sandi, Fitra Yosi, Meisji Liana Sari, Nuni
Gofar. " The Characteristics and Potential of
Lactic Acid Bacteria as Probiotics in Silage
Made from and ", E3S Web of Conferences,
2018

Publication

T

X. Liu, Y.B. Chen, S.G. Tang, Y.Y. Deng, B. Xiao,
C.Q. He, S.C. Guo, X.B. Zhou, X.Y. Qu. "Dietary
encapsulated Bacillus subtilis and essential oil

T



supplementation improves reproductive
performance and hormone concentrations of
broiler breeders during the late laying period",
Livestock Science, 2021

Publication

E Sahara, S Sandi, F Yosi, M L Sari, Riswandi, R 1 o
Agustina. "The Potential of Pure Chitosan in ’
Increasing Eggshell Thickness Silver Arabic

Chicken (Silver brakel kriel)", IOP Conference

Series: Earth and Environmental Science, 2021

Publication

14

www.vetmedmosul.com 1 o
0

Internet Source

Exclude quotes On Exclude matches <1%

Exclude bibliography On



