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Abstract
The present study conducted to determine inclusion of drinking water supplementation with extract
fermented Moringa oleifera by probiotics Saccharomyces spp (MLF) on egg production and cholesterol
contents in egg of laying hens up to 70 weeks old. A total of 180 laying hens with homogenuous body
weight were randomly allotted into three drinking water treatments. The dringking water treatments
included: drinking without MLF extract (A); drinking water with 2% MLF extract (B); and drinking
water with 2% MLF extract (C), respectively. Result showed that the MLF drinking water treatment had
improved total weight eggs and egg production compared with control treatments (P<.05). The egg mass
in MLF extract treatments B and C were greater than that in control treatment (P<.05). Moreover, MSF
extract decreased significantly (P<.05) feed efficiencies of birds. In conclusion, fermented Moringa
oleifera leaf by Saccharomyces spp extract supplementation improved egg productions and decreased
cholesterol contents in eggs of laying hens.
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Introduction
Antibiotic residues in animal products and bacterial resistance, causing increased concern in
using antibiotics as growth promoters and finally the use of antibiotics in feed in most
developed countries has been banned (Gheisar and Kim, 2018) [23]. Recently, in Indonesia there
has been a ban on the use of antibiotics, so probiotics and phytochemicals of herbal leaves
have been suggested as the most beneficial alternative for livestock because of their beneficial
effects (Abdelqader et al., 2013) [1].
Supplementation of herbal plant extracts can improve taste and feed consumption, stimulate
animal appetite, and then increase feed intake (Frankic et al., 2009) [22]. As a result, increased
feed intake can contribute to an increase in poultry productivity. Different results regarding the
effects of additives on herbal extracts on the performance of livestock production were
reported in the studies of Gheisar and Kim (2018) [23] and Ahmed et al. (2017) [3]. Ahmed et al.
(2017) [3] reported that herbal leaf supplements in natural or fermented form, apparently had no
effect on growth, but reduced feed consumption and improved feed efficiency compared to
controls. The fermentation process on herbal leaves can increase the efficacy of treatment of
active ingredients and reduce the anti-nutritional effect on herbal leaves, thereby increasing the
growth of poultry and the beneficial value of herbal leaves (Ahmed et al., 2017) [3]. Tannin
compounds are known to have a bitter or astringent taste that can reduce palatability, thereby
reducing food intake (Bidura et al., 2017) [8, 9]. The fermentation process can reduce the
concentration of tannic acid in herbal plants, so as to reduce the adverse effects of tannin.
The phytobiotic antioxidant function of herbal leaves positively affects food stability,
improves egg quality, and extends egg storage time (eggs can be easily damaged if stored for
too long). Some researchers show the positive effects of herbal phytochemical compounds on
the performance of livestock (Bidura et al., 2017; Gheisar and Kim, 2018; Lei et al., 2018; Siti
et al., 2019) [8, 9, 23, 37, 57] and probiotics (Bidura et al., 2019; Tufarelli et al., 2017; Phuoc and
Jamikorn, 2017; Mountzouris et al., 2010) [11, 63, 47, 42]. However, some conflicting research
results regarding the performance response of livestock productivity to natural herbs,
fermentation processes, or herbal leaf extraction, can be caused by different herbal species,
herbal concentrations, and herbal processing methods (Windisch et al., 2008; Embuscado
2015) [66, 20].
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In many countries, various types of herbal plant extracts have
been used in traditional medical systems to treat various types
of bacterial diseases. This is due to phytochemical compounds
contained in herbal plants, such as Moringa oleifera leaves
containing: flavonoid compounds, saponins, tannins, and
several other phenolic compounds that have antimicrobial
activity (Bukar et al., 2010; Siti et al., 2019) [13, 57].
Phytochemicals in Moringa plants that have antimicrobial and
antioxidant properties are the reasons for using them in feed
supplements to replace antibiotic use (Akinmoladun et al.,
2007; Oriabi, 2016; Prasad and Ganguly, 2012) [4, 45, 49]. The
antimicrobial activity of some phytochemicals in the Moringa
plant has been investigated and the possibility of using it to
develop new antimicrobial drugs (Dalukdeniya et al., 2016;
Elangovan et al., 2014; Goel, 2013) [17, 19, 24]. Several previous
studies confirm that extracts or compounds isolated from M.
oleifera have antioxidant, anti-carcinogenic, anti-diabetic,
anti-inflammatory, and anti-hypertensive properties, and the
ability to protect against liver damage (Ashok et al., 2014;
Chukwuebuka, 2015; Dalukdeniya et al., 2016; Elangovan et
al., 2014; Godinez-Oviedo et al., 2016) [6, 16, 17, 19, 25].
Likewise, yeast Saccharomyces sp has long been used as a
"tape" fermentation inoculant, and can act as a probiotic to
improve feed digestibility and poultry performance, and
reduce ammonia gas content in cages (Bidura et al., 2012;
2019 and Ezema and Eze, 2015) [12, 11, 21]. Supplementation of
fermented feed products in animal feed, can generally
improve the ecology of bacteria in the digestive tract and
immune response in chicks. Therefore, it becomes a new
model for future strategies to control chicken disease by using
herbal leaf fermentation products (Hasan et al., 2016;
Hasanuddin et al., 2017; Zhen et al., 2019) [27, 28, 67].
It is interesting to study the use of phytochemical herbal
compounds combined with probiotics. Phytochemical and
probiotic compounds, both of which exhibit antimicrobial,
antioxidant, anti-inflammatory effects, and promote growth
and improve feed efficiency. Therefore this study was
conducted to examine the use of Moringa oleifera leaf extract
fermented by Saccharomyces spp. probiotics in drinking
water to increase egg production and reduce egg yolk
cholesterol content in chickens.

The leaves of Moringa oleifera leaf are washed, dried in air
and powdered. For solid fermentation, Moringa oleifera leaf
powder is mixed with Saccharomyces spp at 3.7x107 colony
forming units (cfu)/g. After that, the mixture is immersed in
distilled water to maintain a moisture concentration of 35%.
The hydrated herb is then fermented at 37 0C. After
fermentation for 72 hours, the fermented sample is mixed
with distilled water 1: 1 (v: v) and it is meserated for 24
hours. Then filtered to get Moringa oleifera leaf water extract
which has been fermented with Saccharomyces spp as a
probiotic source. This water extract is then referred to as MLF
extract.

Material and Methods
Experimental design, animals, housing and diets
A total of 180 laying hens with an average initial body weight
of 1778.36±20.72 g were randomly allotted into three
drinking water treatments. The dringking water treatments
included: drinking without MLF extract (A); drinking water
with 2% MLF extract (B); and drinking water with 2% MLF
extract (C), respectively. All hens were housed in an
environmentally controlled room with forced ventilation.
Laying hens were provided with free access to drinking water
and feed throughout experimental period. All chickens were
given commercial feed specific for laying hens containing
2.750 kcal/kg of Metabolizable Energy (ME); 18% of Crude
Protein; 3.5% of Calcium; and 0.45% available phosphor.
Each treatment consisted of six replicate pens with 10 birds
were randomly assigned to each pen at 150×70×45 cm
(length×width×height). Each experimental diet was in mash
form and the birds had free access to feed and water
throughout the experiment.

Statistical analysis
All data were one-way analyzed with ANOVA to determine
the differences among treatments. If differences were found
(P<0.05), then further analysis was performed with Duncan’s
multiple range test.

Live performance
Continuous lighting and access to feed and water was
provided throughout the experiment. The birds were weighed
at the commencement (70 weeks of age) and the end (78
weeks of age) of the experiment. Eggs were collected daily
and egg production was expressed on a hen-day basis (henday productions). Individual egg weights were recorded then
used to calculate mean egg weight for all experimental period.
The total egg mass was calculated by multiplying egg weights
by egg production. Feed consumption was measured on a
cage basis (hens) every week. Daily feed consumption per
bird was calculated on a cage total feed consumption basis for
the entire experimental period and for the number of days in
all the period. Feed conversion ratio (kg of feed/kg of eggs
mass) for the all period was calculated on a cage basis from
egg production, egg weight, and feed consumption.
Performance, egg quality metrics, and laboratory analysis
Eggs were collected and labeled on a daily basis at 10.00 h
and 15.00 h throughout the experimental period. The percent
egg production was calculated. Once every one weeks, the
eggs from three consecutive days were used to measure egg
weight and quality. Once every one weeks, the eggs from
three consecutive days were used to measure egg weight and
quality. Yolk cholesterol content was analyzed for one weeks
before the end of experiment. The content of cholesterol in
yolk eggs were analyzed following the Liberman-Burchard
methods (Lieberman and Burchard, 1980) [36].

Results
The results showed that administration of Moringa oleifera
leaf extract fermented by Saccharomyces sp. (MLF) at levels
2-4 cc/100 cc of drinking water was found to have no
significant effect (P>0.05) on feed and drinking water
consumption (Table 1). However, it significantly (P<0.05)
increased egg weight, total egg weight, and number of eggs.
However, feed efficiency (feed consumption:egg weight)
increased significantly (P<0.05) compared to the control
group.
The average egg weight of chickens during the study in
treatments B and C, were increased: 4.25% dan 4.35% higher
(P<0.05) than controls. Likewise, the total egg weight of
treatments B and C, were increased significantly different
(P<0.05) higher: 8.23% dan 7.53% than controls.

Preparation of natural and fermented herbs
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Supplementation of fermented Moringa oleifera leaf (MLF)
extract at levels 2-4 cc/100 cc of drinking water, can cause an
increase in the number of eggs in chickens B and C, namely
3.80% dan 3.05% significantly (P<0.05) higher than control.
The value of feed conversion ratio (FCR) is the ratio between

feed consumption and egg weight. The FCR value during the
study in control chickens (A) was 2.43/head (Table 5.1). The
mean FCR in chicken treatments B and C, were 8.23% dan
6.58% significantly different (P<0.05) lower than controls
(treatment A).

Table 1: The inclusion of drinking water supplementation with extract fermented Moringa oleifera by probiotics Saccharomyces spp (MLF) on
egg production and cholesterol contents in yolk of laying hens up to 70 weeks old.
Variabel
Feed consumption (g/head/56 days)
Water consumption (ml/head/56 days)
Egg weight (g/head)
The numer of eggs (egg/56 days)
Total Egg weight (g/head/56 days)
Feed conversion ratio (feed consumption:total egg weight)
Yolk colour (1-15)
Yolk cholesterol (mg/dl)

A
6630.0a
16.851a
66.65b3)
41.04b
2734.93b
2.43a
8.63b
174.71a

Perlakuan1)
B
6611.8a
17.145a
69.48a
42.6a
2960.15a
2.23b
10.12a
158.32b

C
6672.5a
17.291a
69.55a
42.29a
2940.82a
2.27b
10.29a
159.12b

SEM2)
39.298
0.273
0.142
0.287
22.227
0.018
0.232
1.468

Notes
1. A: drinking water without MLF as control; (B): drinking water with 2 cc/100 cc MLF extract; and (C): drinking water with 4 cc/100 cc
MLF extract, respectively.
2. SEM: Standard error of treatment means
3. Means with different superscripts within raw values are significantly different (P<0.05)

The color value of the yolk of chicken treatment B and C
increased significantly (P<0.05), namely 17.27% and 19.24%
higher than the control. On the contrary, there was a decrease
in egg yolk cholesterol content in treatment B and C chickens,
namely 9.38% and 8.92% were significantly (P<0.05) lower
than controls.

microbes given this directly, then their survival through the
process of digestion, growth in the digestive tract, and able to
increase the digestibility of food substances. Different results
were reported by Davis and Anderson (2002) and Kalavathy
et al. (2009) [34] that there was no increase in egg production
in laying hens supplemented with probiotic bacteria, including
Lactobacillus and Bacillus. Egg production in chicken fed
with bacterial supplementation and yeast probiotics did not
differ significantly from control chickens aged 40 to 52 weeks
(Balevi et al., 2001) [7]. The opposite was reported by Laxmi
et al. (2017) that giving fermented yeast culture to sexually
mature chickens during the summer period can improve feed
efficiency and egg production.
Bidura et al. (2014) [10] reported that the use of fermented
pollard with yeast in feed could significantly increase the
production of Lohmann Brown chicken eggs. Yeast
Saccharomyces sp can significantly increase the metabolic
activity of absorption of food substances in the digestive tract,
so as to increase egg weight and chicken egg production
(Bidura et al., 2019) [11]. Likewise, the efficacy of herbal leaf
extracts (Allium sativum and Sauropus androgynus) at levels
2-4% in drinking water, can significantly increase egg
production and reduce yolk cholesterol content in Lohmann
Brown laying hens (Bidura et al., 2017) [8, 9]. Egg weight
increased significantly after being given MLF extract through
drinking water, which showed greater resistance to diseases
that affect the digestive system of chickens (Prado et al.,
2016) [48], so that nutrient absorption can be optimal. As
reported by Dalukdeniya et al., 2016) [17], that herbal leaf
extract (Moringa oleifera) with phytochemical compounds, is
very effective in controlling gram negative bacteria rather
than gram positive bacteria. The same thing was reported by
Goel (2013) [24], that the antimicrobial activity of herbal plants
is mainly caused by the presence of secondary metabolites.
Supplementation of MLF extract in drinking water
significantly increases egg weight and feed efficiency in
chickens B and C groups. This increase is due to the main
action of this active ingredient is the ability to inhibit
pathogenic microbes and endotoxins in the chicken intestine
and increase pancreatic activity, produce metabolism and

Discussion
The consumption of rations and drinking water for 56 days of
research on the treatment of Moringa leaf water extract
fermented by yeast Saccharomyces sp. (MLF) through
drinking water did not show any significant difference with
control (A). This is because the metabolic energy content of
feed and nutrients for the three treatments is the same. The
same thing was reported by Bidura et al. (2012) [12] that in
general, chickens consume food to meet energy needs. If the
energy needs of the chicken body are sufficient, the chicken
will stop consuming feed even though the cache is still able to
accommodate the feed. Feed consumption is directly
proportional to the consumption of drinking water, because
drinking water is very necessary to dissolve food substances.
The results of this study were supported by Ekayuni et al.
(2017) [18] who reported that herbal extracts did not affect the
consumption of feed and drinking water.
Also reported by Sanchez et al. (2005) [52] that herbal extracts
does not have toxic effects or contain factors that limit intake
as opposed to nutrient absorption. Ahmed et al. (2017) [3]
found herbal leaf flour had no effect on feed consumption.
The same thing Paguia et al. (2014) [46] found that Moringa
leaf meal did not affect feed consumption. Generally,
administration of herbal extracts to poultry can reduce feed
consumption. Decreased feed consumption can be attributed
to the presence of phytate, tannin, and saponin, in herbal
leaves which all can reduce feed consumption, because of its
unpleasant nature and binding nutrients (Anhwange et al.,
2004) [5].
MLF supplementation in chicken drinking water has a
significant effect on average egg weight, total egg weight and
number of eggs. According to Shivaramaiah et al. (2011) [55],
it turns out that extracting fermented herbal products using
~8~
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utilization better nutrition (Windisch et al., 2008; Grashorn,
2010) [66, 26]. MLF water extract can be useful for use as an
effective feed supplement in laying poultry to improve feed
efficiency (Akhouri et al., 2013).
Increased feed efficiency was seen in chicken groups that
received 2-4% MLF in drinking water, when compared with
the control group. This can be seen from the total weight of
heavier eggs in chickens that received MLF treatment and
almost all treatments had the same feed intake. Increased feed
efficiency is due to the presence of phytochemical compounds
on the leaves of Moringa and yeast Saccharomyces sp which
function as probiotics. Likewise, the efficacy of herbal leaf
extracts (Allium sativum and Sauropus androgynus) at 2-4%
level in drinking water, can significantly improve feed
efficiency in laying hens (Bidura et al., 2017) [8, 9]. The same
study has been reported by Husain et al. (2017); Manafi et al.
(2018) [40]; and Sikandar et al. (2017) [56] that the effect of
probiotics was evident in increasing feed efficiency and
growth performance of broilers.
Hernandes et al. (2004) [29], reported that plant extract
supplements can improve the digestibility of nutrients in the
digestive tract of poultry. Herbal extract (garlic) can increase
pancreatic enzyme activity and microenvironment conditions
for better utilization of nutrients in rats (Ramakrishna et al.,
2003) [50]. The presence of phytochemical compounds and
high nutrient content in herbal leaf extracts will increase the
absorption of nutrients for egg production. Plants are rich in
various secondary metabolites, such as tannins, terpenoids,
alkaloids, and flavonoids, which have been found in vitro to
have antimicrobial properties. This active compound in the
chicken's digestive tract can help absorb nutrients.
Adibmoradi et al. (2006) [2] reported that herbal active
compounds in garlic can increase villous height and crypto
depth, and reduce epithelial thickness and number of villous
cells in the duodenum, jejunum, and pile ileum. Increased villi
height, and thickness of the epithelium and cup in the
duodenum, jejunum and ileum will increase nutrient uptake
(Nusairate, 2007) [44].
The presence of yeast Saccharomyces sp. which is used in the
fermentation process of Moringa leaves before extracting is
known as a potential feed probiotic, due to the production of
extraordinary extracellular enzymes including proteases,
amylases, cellulases, and lipases (Chen et al., 2009; Salim et
al., 2013) [15, 51]. This enzyme can increase the digestibility of
protein nutrients, carbohydrates, and lipids in broilers (Salim
et al., 2013) [51]. Zurmiati et al. (2017) [68] and Hasan et al.
(2016) [27] reported that supplementation of probiotic
microbes (Lactobacillus acidophilus) alone or in combination
with B. subtilis could significantly increase the number of
beneficial bacterial populations in the intestines, nutrient
digestibility, fermentation in the cecum, feed efficiency, and
growth performance in rabbits (Phuoc and Jamikorn, 2017)
[47]
.
Supplementation of MLF water extract in drinking water can
significantly increase the color of the yolk, as well as reduce
yolk cholesterol content. This decrease is due to the content of
alkaloid compounds in Moringa leaves which can reduce the
activity of lipogenic enzymes and increase the excretion of
bile acids in feces. In addition, the presence of beta-carotene
in herbal extracts can reduce blood cholesterol levels, because
it can inhibit the action of the HMG-CoA reductase enzyme
which plays a role in the formation of mevalonate in the
biosynthesis of cholesterol in the liver (Nuraini, 2006) [43].

The ability of beta-carotene to reduce cholesterol, is related to
the hydroxy methyl glutaril-CoA enzyme (Wang and
Keasling, 2002). This enzyme plays a role in the formation of
mevalonates in cholesterol biosynthesis. Synthesis of
cholesterol and beta-carotene together through the mevalonate
pathway derived from acetyl CoA. If beta-carotene
consumption is greater than saturated fatty acids, the
biosynthesis process by the HMG-CoA enzyme will be
directed to beta-carotene synthesis, so that saturated fatty
acids are not converted to cholesterol (McGilvery and
Goldstein, 1996) [41]. Mevalon is needed in the process of
cholesterol synthesis by inhibiting enzymes, thereby
inhibiting the formation of cholesterol (Syahruddin et al.,
2013) [60].
Phytochemical compounds, such as flavonoids, saponins,
tannins, are estrogen-like compounds that can slow down the
reduction in bone mass (osteomalacia), reduce blood
cholesterol levels, and increase HDL levels, whereas saponins
are proven to be efficacious as anticancer, antimicrobial, and
reduce cholesterol in serum (osteomalacia), reduce blood
cholesterol levels, and increase HDL levels, whereas saponins
are proven to be efficacious as anticancer, antimicrobial, and
reduce cholesterol in serum (osteomalacia) (Bidura et al.,
2017) [8, 9]. Hestera (2008) [30] and Cervantes-Valencia (2015)
[14]
report that the use of phytochemical compounds from
Moringa oleifera leaves and Curcumin leaves in feed can
reduce the cholesterol content of chicken meat. Xanthophil
compounds, such as lutein, zeaxanthin, meso-zeaxanthin,
astaxanthin, and canthaxanthin are carotene oxygen
derivatives (Von-Lintig, 2013) [64]. Teteh et al. (2013) [62] that
increased levels of saponins as antinutrients can reduce
digestion and absorption of nutrients, especially lipids.
Yolk cholesterol levels were significantly lower in chickens
given 2-4% MLF extract in drinking water compared to
controls. Manipulation of the digestive tract microflora with
probiotics, can play an important role in changing the
metabolism of chicken lipids, because various studies have
shown that probiotics can reduce cholesterol levels in egg
yolks and serum (Ezema and Eze, 2015; Sun et al., 2015) [21].
Saccharomyces spp. has a high hydrolytic activity of bile
salts, which is responsible for the de-conjugation of bile salts
(Bidura and Siti 2017) [8, 9] and has the ability to reduce serum
cholesterol levels (Kusumawati et al., 2003) [35]. Fermented
feed products significantly reduce fat and cholesterol content
in breast meat, but do not significantly affect water content,
protein, and ash (Hasanuddin et al., 2017) [28]. Ezema and Eze
(2015) [21] reported that supplementation of 1.0 g/kg of
probiotic feed was recommended to effectively reduce serum
and egg cholesterol levels and optimal chicken egg
performance.
Fermentation of feed ingredients apparently increases the
nutritional value of feed, as reported by Santoso et al. (2016)
[53]
; and Sugiharto et al. (2017) [58] can significantly increase
the nutritional content of feed, and can improve the
performance of poultry compared to non-fermentation. Betacarotene can be improved in fermentation with mushrooms
(Trichoderma harzianum), because this fungus is
carotenogenic (Producing beta-carotene) (Ma et al., 2000;
Hirschberg, 2001; Hsieh and Yang, 2003) [39, 31, 32] The ability
of beta-carotene to reduce cholesterol is related to the hydroxyl
methyl glutaril-CoA enzyme (Wang, and Gu, 2010) [65].
Some research data shows that probiotics added to animal
feed or drinking water can prevent infection and colonization
~9~
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of pathogens in the digestive tract of livestock (Bidura et al.,
2019) [11]. Probiotics can maintain microbial balance in the
digestive tract, namely through the mechanism of competitive
exclution, namely competition between pathogenic bacteria
and probiotic microorganisms, so that pathogenic bacteria
cannot live in the digestive tract and will come out with
excreta (Zurmiati et al., 2014). In addition, fermentation
products affect the ecology of bacteria in the digestive tract
and reduce the level of Enterobacteriaceae in various parts of
the digestive tract of broiler chickens (Heres et al., 2003) [32].
The same thing was reported by Hasan et al. (2016) [27] that
the use of wet fermented feed products with probiotic
microbes can cause an increase in chicken production
performance.

8.

9.

10.

Conclusion
We conclude that supplementation of Moringa oleifera leaf
water extract fermented by Saccharomyces sp at level 2-4
cc/100 cc drinking water in laying hens Lohmann Brown can
improve egg production and reduce yolk cholesterol content
in laying hens

11.

Acknowledgements
The authors would like to thank the Rector of Udayana
University and the Dean of the Faculty of Animal Sciences
for their support during this research. The authors would like
to thank the Rector and Dean of the Faculty of Agriculture,
Warmadewa University, Denpasar for their permission and
their support during this research.

12.

13.

Conflict of interest declaration
We certify that there is no conflict of interest with any
financial organization regarding the material discussed in the
manuscript.

14.
References
1. Abdelqader A, Irshaid R, Al-Fataftah AR. Effects of
dietary probiotic inclusion on performance, eggshell
quality, cecal microflora composition, and tibia traits of
laying hens in the late phase of production. Trop. Anim.
Health Prod. 2013; 45:1017-1024.
2. Adibmoradi M, Navidshad B, Seifdavati J, Royan M.
Effect of dietary garlic meal on histological structure of
small intestine in broiler chickens. Jpn. Poult. Sci. 2006;
43:378-383.
3. Ahmed S, Khalique A, Pasha TN, Mehmood S, Hussain
K, Ahmad S et al. Effect of Moringa oleifera (Lam.)
pods as feed additive on egg antioxidants, chemical
composition and performance of commercial layers. S.
Afr. J Anim Sci. 2017; 47:864-874.
4. Akinmoladun AC, Ibukun EO, Afor E, Obuotor EM,
Farombi EO. Phytochemical constituent and antioxidant
activity of extract from the leaves of Ocimum
gratissimum. Sci. Res. Essay. 2007; 2:163-166.
5. Anhwange BA, Ajibola VO, Oniye SJ. Amino acid
composition of the seeds of Moringa oleifera (Lam),
Detarium microcarpum (Guill & Sperr) and Bauhinia
monandra (Linn.). J. Biol. Sci. 2004; 9:3-13
6. Ashok V, Gomashe PAG, Megha PJ, Neeta AD.
Antimicrobial Activity of Indian Medicinal Plants:
Moringa oleifera and Saraca indica Int. J. Curr.
Microbiol. App. Sci. 2014; 3(6):161-169.
7. Balevi T, Ucan US, Coskun B, Kurtoglu V, Cetingul IS.

15.

16.

17.

18.

19.

~ 10 ~

Effect of dietary probiotic on performance and humoral
immune response in layer hens. Br. Poult. Sci. 2001;
42:456-461.
Bidura IGNG, Siti NW. Selection and Implementation of
Probiotics Saccharomyces spp.Kb-05 and Saccharomyces
spp.Kb-08 Isolated from Buffalo Ruments to Increase the
Nutritional Value of Rice Bran. J. Biol. Chem. Research.
2017; 34(2):866-877.
Bidura IGNG, Partama IBG, Putri BRT, Watiniasih NL.
The effect of water extract of two leaves (Allium sativum
and Sauropus androgynus) on the egg production and
yolk cholesterol level in layer hens. Pakistan Journal of
Nutrition. 2017; 15(1):23-31.
Bidura IGNG, Siti NW, Putri Utami IA. Isolation of
cellulolytic bacteria from rumen liquid of buffalo both as
a probiotics properties and has CMC-ase activity to
improve nutrient quality of soybean distillery by-product
as feed. International Journal of Pure & Applied
Bioscience. 2014; 2(5):10-18.
Bidura IGNG, Siti NW, Partama IBG. Effect of
probiotics, Saccharomyces spp.Kb-5 and Kb-8, in diets
on growth performance and cholesterol levels in ducks.
South African Journal of Animal Science. 2019; 49(2):
219-226
Bidura IGNG, Suyadnya IP, Mahardika IG, Partama IBG,
Oka IGL, Aryani IGAI. The implementation of
Saccharomyces spp.n-2 isolate culture (isolation from
traditional yeast culture) for improving feed quality and
performance of male Bali duckling. Agricultural Science
Research Journal. 2012; 2(9):486-492.
Bukar A, Uba TI, Oyeyi. Antimicrobical Profile of
Moringa oleifera Lam. Ekstracts Against Some FoodBorne Microorganism. Bayero Journal of Pure and
Applied Sciences. 2010; 3(1):43-48.
Cervantes-Valencia
ME,
Yazmin
Alcala-Canto,
Abdelfattah ZM, Salem, Ahmed E Kholif. Adriana
Margarita Ducoing-Watty, María Josefa Bernad-Bernad
& Carlos Gutiérrez-Olvera. 2015. Influence of Curcumin
(Curcuma longa) as a Natural Anticoccidial Alternative
in Adult Rabbits: First Results, Italian J. of Anim. Sci.
14: 3838, DOI: 10.4081/ijas.2015, 3838
Chen KL, Kho WL, You SH, Yeh RH, Tang SW, Hsieh
CW. Effects of Bacillus subtilis var. natto and
Saccharomyces cerevisiae mixed fermented feed on the
enhanced growth performance of broilers. Poult. Sci.
2009; 88:309-315.
Chukwuebuka E. Moringa oleifera “The Mother’s Best
Friend”. International Journal of Nutrition and Food
Sciences 2015; 4(6):624-630
Dalukdeniya DACK, KLSR, De Silva, RMUSK,
Rathnayaka. Antimicrobial activity of different extracts
of leaves bark and roots of Moringa oleifera (Lam). Int.
J. Curr. Microbiol. App. Sci. 2016; 5(7):687-691. doi:
http:// dx.doi.org/10.20546/ ijcmas.2016.507.078
Ekayuni AA, Bidura IGNG, Gaga Partama IB. 2017. The
Effect of Water Extract of Two Leaves (Moringa
oleivera and Sauropus androgynus) on Growth
Performance and Meat Cholesterol Levels in Broilers. J.
Biol. Chem. Research. 2017; 34(1):118-128.
Elangovan M, Dhanarajan MS, Rajalakshmi A,
Jayachitra A, Mathi P, Bhogireddy N. Analysis of
phytochemicals, antibacterial and antioxidant activities of
Moringa oleifera Lam. Leaf extract- an in vitro study.

International Journal of Fauna and Biological Studies

http://www.faunajournal.com

Int. J Drug Dev. & Res. 2014; 6(4):173-180.
20. Embuscado ME. Spices and herbs: Natural sources of
antioxidants – a mini review. J. Func. Foods. 2015, 1-9.
21. Ezema C, Didacus C Eze. Probiotic Effect of Yeast
(Saccharomyces cerevisiae) on Hen-Day Egg
Performance, Serum and Egg Cholesterol Levels in
Laying Chicken. Pakistan Journal of Nutrition. 2015;
14(1):44-46
22. Frankič T, Voljč M, Salobir J, Rezar V. Use of herbs and
spices and their extracts in animal nutrition. Acta Agric.
Slov. 2009; 94:95-102.
23. Gheisar MM, Kim IH. Phytobiotics in poultry and swine
nutrition – a review, Italian Journal of Animal Science,
2018;
17(1):92-99,
DOI:
10.1080/1828051X.2017.1350120
24. Goel A. Anticancerous Potential of Plant Extracts and
Phytochemicals. J. Biol. Chem. Research. 2013;
30(2):537-558.
25. Godinez-Oviedo A, Guemes-Vera N, Acevedo-Sandoval
OA. Nutritional and Phytochemical composition of
Moringa oleifera Lam and its potential use as
nutraceutical plant: A Review. Pakistan Journal of
Nutrition. 2016; 15(4):397-405.
26. Grashorn MA. Use of phytobiotics in broiler nutrition: an
alternative to infeed antibiotics. J. Anim. Feed. Sci. 2010;
19:338-347.
27. Hasan SA, Jawad IH, Lokman, Saad A Naji, Zuki ABZ,
Kassim AB. Effects of dietary supplementation of wet
fermented feed with probiotic on the production
performance of Akar Putra chicken. Asian J. Poult. Sci.,
2016; 10:72-77
28. Hasanuddin A, Rusdi, Rosmiaty Arief. Effects of
Inclusion of Fermented Carrageenan By-products in the
Basal Diet of Broiler Chickens on Growth Performance,
Blood Profiles and Meat Composition. Int. J. Poult. Sci.,
2017; 16(5):209-214
29. Hernandez F, Madrid J, Garcia V, Orengo J, Megías,
MD. Influence of two plant extracts on broilers
performance, digestibility, and digestive organ size.
Poultry Science. 2004; 83:169-174.
30. Hestera TS. Efek Penggunaan Tepung Daun Kelor dalam
Pakan Terhadap Persentase Karkas Persentase Deposisi
Daging Dada Persentase Lemak Abdominal dan
Kolesterol Daging Ayam Pedaging. Program Studi
Nutrisi dan Makanan Ternak, Fakultas Peternakan,
Universitas brawijaya, Malang, 2008.
31. Hirschberg J. Carotenoid biosynthesis in flowering
plants. Curr. Opin. Plant Biol. 2001; 4:210-218.
32. Hsieh C, Yang FC. Reusing soy residue for the solid-state
fermentation of Ganoderma lucidum. Bioresour. Technol.
2003; 80:21-25.
33. Husain DR, Dwyana Z, Ambeng, Anggraeni A, Sulfahri.
Evaluation of bacteria from Gallus domesticus as a
potential probiotic in broiler chicks: Effects on growth
performance and feed conversion ratio. Int. J. Poult. Sci.
2017; 16:43-49.
34. Kalavathy R, Abdullah N, Jalaludin S, Wong M, Ho YW.
Effects of Lactobacillus cultures on performance of
laying hens, and total cholesterol, lipid and fatty acid
composition of egg yolk. J. Sci. Food Agric. 2009;
89:482-486.
35. Kusumawati N, Bettysri LJ, Siswa S, Ratih D, Hariadi.
Selection of lactic acid bacteria of indigenous as strain

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
~ 11 ~

probiotic with ability to lower cholesterol. J. Microbiol.
Indonesian. 2003; 8:39-43.
Lieberman A, Burchard R. Enzimatic method to
determined cholesterol. Engl. J. Med. 1980; 271:915-924.
Lei XJ, Hyeok Min Yun, In Ho Kim. Effects of dietary
supplementation of natural and fermented herbs on
growth performance, nutrient digestibility, blood
parameters, meat quality and fatty acid composition in
growing-finishing pigs, Italian Journal of Animal
Science.
2018;
17(4):984-993,
DOI:
10.1080/1828051X.2018.1429955
Lekshmi M, Ammini P, Kumar S, Varela MF. The food
production environment and the development of
antimicrobial resistance in human pathogens of animal
origin.
Microorganisms,
2017;
5(1).
10.3390/microorganisms5010011.
Ma J, Li Y, Ye Q, Li J, Hua Y, Ju D et al. Constituent of
red yeast rice, a traditional chinese food and medicine. J.
Agric. Food Chem. 2000; 48:5220-5225.
Manafi M, Hedayati M, Mirzaie S. Probiotic Bacillus
species and Saccharomyces boulardii improve
performance, gut histology and immunity in broiler
chickens. South African Journal of Animal Science, 48
2018; (2):379-389.
McGilvery RW, Goldstein GW. Biochemistry: a
functional approach. Sumarno dsbk, t.m. (penterjemah).
Penerbit airlangga university press, Surabaya, 1996.
Mountzouris KC, Tsitrsikos P, Palamidi I, Arvaniti A,
Mohnl M, Schatzmayr G et al. Effect of probiotic
inclusion levels in broiler nutrition on growth
performance,
nutrient
digestibility,
plasma
immunoglobulins, and cecal microflora composition.
Poult. Sci. 2010; 89:58-67.
Nuraini. Potential karotenogenik mold for producing
beta-carotene food sources and their effects on the
performance of broilers and laying. Dissertation.
Graduate programs, university Andalas. Padang, 2006.
Nusairat BM. Dietary supplementation of garlic (Allium
Sativum): Influence on performance parameters, meat
quality and humoral immune response in broiler chicks.
M.S. Thesis, Jordan University of Science and
Technology, Irbid, Jordan, 2007.
Oriabi AG. Moringa oleifera in Vitro Culture and its
Application as Anti-Diabetic in Alloxan Induced Diabetic
Albino Mice. Int. J. Curr. Microbiol. App. Sci. 2016;
5(2):43-49
Paguia HM, Paguia RQ, Balba C, Flores RC. Utilization
and evaluation of Moringa oleifera L. as poultry feeds.
4th International Conference on Agriculture and Animal
Science. 2014; 8:343-7.
Phuoc TL, Jamikorn U. Effects of probiotic supplement
(Bacillus subtilis and Lactobacillus acidophilus) on feed
efficiency, growth performance, and microbial population
of weaning rabbits. Asian-Australas J Anim Sci. 2017;
30:198-205.
Prado MRM, Franco SG, Soccol CR. Development of a
Fermentation Medium for Production of Probiotics and
their Use in Feed for Laying Hens. Int. J. Curr.
Microbiol. App. Sci. 2016; 5(6):357-369.
Prasad A, Ganguly S. Promising medicinal role of
Moringa oleifera: a review. J. Immunol. Immunopathol.
2012; 14(1):1-5, DOI: 10.5958/j.0972-0561.14.1.001.
Ramakrishna RR, Platel K, Srinivasan K. In vitro

International Journal of Fauna and Biological Studies

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

http://www.faunajournal.com

influence of spices and spice-active principles on
digestive enzymes of rat pancreas and small intestine.
Nahrung. 2003; 47:408-412.
Salim HM, Kang HK, Akter N, Kim DW, Kim JH, Kim
M et al. Supplementation of direct-fed microbials as an
alternative to antibiotic on growth performance, immune
response, cecal microbial population, and ileal
morphology of broiler chickens. Poult. Sci. 2013;
92:2084-2090.
Sanchez NR, Sporndly E, Ledin I. Effect of different
levels of foliage of Moringa oleifera to creole dairy cows
in intake, digestibility, milk production and composition.
Livest., Sci. 2005; 2810:8.
Santoso U, Setianto dan J, Suteky T. Penggunaan Ekstrak
Daun Katuk untuk Meningkatkan Produksi dan Kualitas
Telur yang Ramah Lingkungan pada Ayam Petelur.
Laporan Penelitian Hibah Bersaing Tahun 1, Universitas
Bengkulu, Bengkulu, Indonesia, 2016.
Santoso U, Yosi Fenita, Kususiyah, I Gusti Nyoman Gde.
Bidura. Effect of Fermented Sauropus androgynus
Leaves on Meat Composition, Amino Acid and Fatty
Acid Compositions in Broiler Chickens. Pakistan Journal
of Nutrition. 2015; 14(11):799-807
Shivaramaiah S, Pumford NR, Morgan MJ, Wolfenden
RE, Wolfenden AD, Torres-Rodr ıguez A et al.
Evaluation of Bacillus species as potential candidates for
direct-fed microbials in commercial poultry. Poult. Sci.
2011; 90:1574-1580.
Sikandar A, Zaneb H, Younus M, Masood S, Aslam A,
Shah M et al. Growth performance, immune status and
organ morphometry in broilers fed Bacillus subtilissupplemented diet. South African Journal of Animal
Science. 2017; 47(3):378-388
Siti NW, Bidura IGNG, Mayuni SN, Suasta IM, Utami
IAP. Effect of Moringa oleifera leaf powder in diets on
feed digestibility and external egg quality characteristics
in laying hens. International Journal of Fauna and
Biological Studies. 2019; 6(4):113-118
Sugiharto S, Yudiarti T, Isroli I, Widiastuti E, Putra FD.
Effects of feeding cassava pulp fermented with
Acremonium charticola on growth performance, nutrient
digestibility and meat quality of broiler chicks. South
African Journal of Animal Science. 2017; 47(2):130-138
Sun H, Yifei Wu, Xin Wang, Yong Liu, Xiaohong Yao
Jiangwu Tang. Effects of Dietary Supplementation with
Red Yeast Rice on Laying Performance, Egg Quality and
Serum Traits of Laying Hens. Italian Journal of Animal
Science. 2015; 14(3):4059, DOI: 10.4081/ijas.2015.4059
Syahruddin E, Herawaty R, Ningrat RWS. Effect of
Fermented Katuk Leaf (Sauropus androgynus L. Merr.)
in Diets On Cholesterol Content of Broiler Chicken
Carcass. Pakistan Journal of Nutrition. 2013;
12(11):1013-1018
Tang C, Hoo PCX, Tan LTH, Pusparajah P, Khan TM.
Golden needle mushroom: A culinary medicine with
evidenced-based biological activities and health
promoting properties. Front. Pharmacol. 2016, 7
10.3389/fphar.2016.00474.
Teteh A, Lawson E, Tona K, Decuypere E, Gbeassor M.
Moringa oleifera leave: Hydro-Alcoholic extract and
effects on growth performance of broilers. International
Journal of Poultry Science. 2013; 12(7):401-405
Tufarelli V, Crovace AM, Rossi G, Laudadio V. Effect of

64.
65.

66.

67.

68.

~ 12 ~

a dietary probiotic blend on performance, blood
characteristics, meat quality and faecal microbial
shedding in growing-finishing pigs. South African
Journal of Animal Science. 2017; 47(6):875-882.
Von-Lintig J. Carotenoids. Arch. Biochem. Biophys 2013;
539:99-101.
Wang Y, Gu Q. Effect of probiotic on growth
performance and digestive enzyme activity of Arbor
Acres broilers. Res. Vet. Sci., 2010; 89:163-167.
Windisch W, Schedle K, Plitzner C, Kroismayr A. Use of
phytogenic products as feed additives for swine and
poultry. J. Anim. Sci. 2008; 86:140-148.
Zhen YG, Zhao W, Chen X, Li LJ, Lee HG, Zhang XF,
Wang T. Effects of yeast culture on broiler growth
performance, nutrient digestibility and caecal microbiota.
S. Afr. J. Anim. Sci. 2019; 49(1):99-108.
Zurmiati, Wizna MH, Abbas ME, Mahata, Fauzano R.
Effect of Bacillus amyloliquefaciens as a probiotic on
growth performance parameters of Pitalah ducks. Int. J.
Poult. Sci. 2017; 16:147-153.

