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Abstract 

In recent years, the use of antibiotics in feed has been prohibited, due to residues in poultry products and the effect of 
resistance on certain bacteria. An alternative to antibiotics is a combination of probiotics and prebiotics, known as 
synbiotics. This research aims to examine the effect of synbiotics between Moringa and Yeast (MYS) in feed on growth 
and feed efficiency in starter phase broilers.  A total of 160 day-old-chick (DOD) broiler chickens of the MB 202 strain 
were randomly divided into 4 treatment groups, namely: broiler group fed with 0.2% MYS (S1); 0.4% MYS (S2); and 
0.6% MYS (S3) supplementation, respectively.  Control group chickens were fed without MYS (S0).  Each treatment had 
5 repetitions using 40 birds. The results showed that the response of broilers to MYS administration from 1-14 days of 
age did not show any significant difference (P>0.05) compared to controls (without MYS). The positive response of 
broilers to MYS administration was seen to be significant (P<0.05) starting at 15-21 days of age, namely a significant 
decrease in feed consumption (P<0.05) in the S2 and S3 broiler groups. The highest feed efficiency was found in the S2 
broiler group. It was concluded that the addition of synbiotics between Moringa and Yeast (MYS) in feed at the level of 
0.2% to broiler feed only saw an impact starting at 15-21 days of age, seen from a decrease in feed consumption and an 
increase in feed efficiency. 
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1. Introduction

Nowadays, broilers are one of the top priority birds in providing meat and also as a source of animal protein for the 
community. As a meat producer and provider of animal protein for the community, broilers have a fairly short rearing 
time. Broilers at the beginning of their life (starter phase) require intensive and careful care, are very sensitive to 
changes in environmental temperature, nutrition, and are easily infected with disease. One disease that easily infects 
broilers is Colibacillosis which is caused by the pathogenic bacteria Escherichia coli. 

In recent years, the use of antibiotics in feed has been prohibited, due to residues in poultry products and the effect of 
resistance on certain bacteria [1,2].  An alternative to antibiotics is a combination of probiotics and prebiotics, known 
as synbiotics.  Moringa leaves (Moringa oleifera) can act as a prebiotic because they contain high crude fiber [3]. Besides 
that, Moringa leaves contain phytochemical compounds which have antimicrobial activity against pathogens and are 
able to stimulate nutrient absorption [4,5] and contain high levels of β-carotene which functions as a carcass colorant 
[6]. The benefit of prebiotics is to improve the health of the digestive tract of poultry through their ability to change the 
composition or activity of the microbiota in the digestive tract. 

Probiotics are live microorganisms that are consumed alive in sufficient quantities and are able to reproduce in the 
digestive tract of poultry and bring health benefits, maintaining the balance of the digestive tract microflora, so that 
nutrition can be absorbed properly[7].  Yeast culture can act as a probiotic in poultry [8,9]. Giving probiotics to poultry 
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should be at the beginning of the growth phase, so that probiotic microbes in the digestive tract can grow dominantly. 
Several researchers report that probiotic supplementation in feed can improve performance and make feed use more 
efficient [10,11].  

Synbiotics between Moringa and yeast in the chicken's digestive tract can cause the pH value in the jejunum to be 
optimal, which ranges between 5.80-6.90 [2], so that absorption of food substances can be maximized [12] which can 
cause feed efficiency in broilers to increase. This increase appears to be caused by the antibacterial activity of probiotics 
and phytochemical compounds in Moringa leaves which can reduce the population of pathogenic bacteria in the 
intestine [13,14,15], so that nutrient absorption can be maximized.  The combination of prebiotics sourced from herbal 
leaves and probiotics in feed significantly increases nutrient absorption, feed efficiency and health status of quail [16].  

The aim of this research was to determine the effect of synbiotic supplementation between Moringa flour (Moringa 
oleifera) and Yeast in starter phase broilers on growth and feed efficiency. 

2. Material and methods 

2.1. Material 

This in vitro research was carried out in the Microbiology Laboratory, Faculty of Animal Husbandry, while the feeding 
trial research was carried out in the poultry house, Research Farm, Faculty of Animal Husbandry, Udayana University 
in Jl. Raya Sesetan, Denpasar, Bali, Indonesia. The equipment used consisted of analytical scales and a heating stove, 
petri dishes, potato dextrose agar (PDA) media, colony counter. The chicken used is a broiler day-old-chick (DOD) strain 
MB 202 produced by PT. Japfa Comfeed Indonesia Tbk., Surabaya, Indonesia. The feed provided was commercial 
complete feed 511 HI-PRO-VITE in crumble form produced by PT. Charoen Pokphand Indonesia, Tbk., in Jl. Raya 
Surabaya-Mojokerto Km. 26, East Java, Indonesia. 

2.2. Methods 

A total of 160 day-old-chick (DOD) broiler chickens of the MB 202 strain were produced by PT. Japfa Comfeed Indonesia 
Tbk., Surabaya, Indonesia.  All chickens were divided randomly into 4 treatment groups, namely: broiler group fed with 
0.2% MYS supplementation (S1); 0.4% MYS (S2); and 0.6% MYS (S3), respectively. Control group chickens were fed 
without MYS (S0). Each treatment had 5 repetitions using 40 birds. All chickens were kept in battery colony cages made 
of wire and bamboo slats. The dimensions of each cage plot are: length 200 cm, width 150 cm and height 40 cm.  Each 
plot contains 8 DOC broilers with homogeneous body weight.  All chickens were given food and water ad libitum.  The 
feed container is made of PVC pipe and the drinking water container is made of plastic with a volume of 5 liters. 

2.3. Synbiotic between Moringa and Yeast 

Synbiotics are a combination of probiotics and prebiotics. Yeast (Saccharomyces spp.) functions as a probiotic, while 
Moringa leaves function as a prebiotic.  Synbiotics are expected to occur in the chicken's digestive tract. Moringa leaves 
were obtained from local Moringa plantations in the Tabanan area, Bali Province, Indonesia. The Moringa leaves used 
are old Moringa leaves, then dried in the sun for two days, then crushed into flour and filtered using a flour sieve. The 
yeast used is yeast for making tape tape (Saccharomyces spp.) obtained from the local public market. Determining the 
ratio between Moringa leaf flour and yeast to obtain optimal sybiotics based on the Saccharomyces spp. population was 
carried out in vitro in the Microbiology laboratory. In vitro research shows that the synbiotic between Moringa and Yeast 
in a ratio of 1:1 (g/g) gives the highest results in the number of colonies of Saccharomyces spp., namely: 1.70x109 cfu/ml.  
According to [17] that the minimum probiotic dose that can be beneficial is 105cfu/ml, while 106 cfu/ml is the general 
dose used to be set as an industry standard. 

2.4. Observed Variables 

The variables observed were initial body weight, final body weight (FBW), live weight gain (LWG) and feed consumption 
(FC) which were measured every week.  Feed conversion ratio (FCR) was calculated every week, namely the comparison 
between FC and LWG. The data obtained were analyzed using one-way analysis of variance (ANOVA), if there was a 
significant difference (P<0.05) between treatments, it was continued with Duncan's multiple range test. 
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3. Results and discussion 

The effect of providing synbiotics between Moringa and yeast on broiler performance from 1-21 days of age is presented 
in Table 1.  The addition of 0.2-0.6% MYS to the feed apparently did not have a significant effect (P>0.05) on growth and 
feed efficiency in broilers from 1-7 days and 8-14 days of age. 

Table 1 The effect of adding synbiotics between Moringa and Yeast (MYS) in feed on growth and feed efficiency in 
starter phase broilers 

Variable MYS addition level in feed (%) SEM 

0 0.2 0.4 0.6 

Age 1-7 days      

Initial body weight, g 47.00 47.40 46.70 46.90 0.26 

FC, g/7 days 197.3 191.75 189.95 189.00 2.65 

FBW, g 221.10 220.85 217.50 211.65 5.50 

LWG, g/7days 174.10 173.45 170.80 164.75 5.53 

FCR 1.14 1.11 1.11 1.15 0.09 

Age 8-14 days      

Initial body weight, g 221.10 220.85 217.50 211.65 5.50 

FC, g/7 days 435.95 458.80 444.30 455.35 15.11 

FBW, g 541.90 562.90 534.30 534.45 17.44 

WG, g/7days 320.80 342.05 316.80 32.80 13.24 

FCR 1.36 1.34 1.40 1.42 0.03 

Age 15-21 days      

Initial body weight, g 541.90 538.10 534.30 534.45 21.39 

FC, g/7 days 1847.50a 1807.50a 1619.00b 1701.50b 31.27 

FBW, g 1005.55 1013.30 981.90 996.05 24.65 

WG, g/7days 463.65 475.20 447.60 461.60 18.51 

FCR 1.57a 1.46b 1.55a 1.53a 0.031 

Note: The mean with superscript (a,b) was significantly different (P≤0.05); FC = feed consumption; FBW= final body weight; LWG = live weight gain; 
FCR = feed conversion ratio (FC:WG) 

The positive impact of giving MYS began to be seen in broilers aged 15-21 days. The addition of 0.4-0.6% MYS to the 
feed significantly (P<0.05) reduced feed consumption.  However, it did not have a significant effect (P>0.05) on final 
body weight and live weight gains. The chicken group given 0.2% MYS had the lowest FCR value compared to other 
chicken groups (groups S0, S3, and S4). The addition of 0.2% MYS to the feed (broiler group S1) had an FCR value: 7.01% 
significantly (P<0.05) lower than the control (without MYS administration).  The FCR value in broiler groups S2 and S3 
was not significantly different (P>0.05) compared to group S0, however the FCR value was significantly (P<0.05) higher 
than group S1.  More details are presented in Table 1. 

Based on the results of observations, it turns out that giving MYS at the beginning of the chicken's age (1-14) has not 
shown a significant response. Feed consumption, body weight gain and feed efficiency were still the same for all 
treatments. The same results were caused by giving MYS at a low percentage compared to feed consumption, so that 
the digestive tract microbes were still adjusting.  As reported by [18], giving prebiotic herbal leaf flour and probiotics 
in the early phase of chicken growth still showed the same response compared to controls. 

The impact of giving MYS can only be seen in broilers aged 15-21 days, or after two weeks of giving MYS.  Increasing the 
level of MYS in the feed (broiler groups S2 and S3), significantly reduced feed consumption and had no significant effect 
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on FBW and LWG.  The decrease in feed consumption due to MYS administration is in accordance with what was 
reported by [19] who found that feed consumption decreased significantly in chickens that were given herbal 
supplements compared to chickens that were not given herbal supplements. Herbal leaf flour can function as a prebiotic 
because it contains oligosaccharides which cannot be digested by the host animal, but has a beneficial effect on the host 
by stimulating the growth of digestive tract microflora [20]. 

Giving MYS at a level of 0.2% provides the highest feed efficiency compared to other treatments. This is closely related 
to Moringa's role as a prebiotic in the chicken's digestive tract which can stimulate optimal growth of intestinal villi. 
According to [21], prebiotics are a place for pathogenic bacteria to attach, so they do not attach directly to and infect the 
surface of the intestinal villi. Higher intestinal villi indicate a more mature epithelium and increased absorptive function.  
A similar thing was reported by [22] that supplementation of prebiotics, probiotics and synbiotics in broiler feed can 
improve the histology of the chicken intestine, so that nutrient absorption can increase.Moringa leaves (Moringa 
oleifera) are a potential source of prebiotics given to broilers.  As a prebiotic, Moringa leaves are classified as a fiber that 
is difficult to dissolve in the digestive tract of chickens [23] which is feed for probiotic yeast tape.  Tirajoh et al. [24] 
stated that adding 5% Moringa leaf flour to native chicken feed can improve growth, feed consumption and feed 
efficiency. On the other hand, Yunus [23] stated that the addition of Moringa leaf flour up to 4% in broiler feed had no 
effect on growth, but reduced feed efficiency. 

Ragi tape is one of the probiotic alternatives widely available on the market. Yeast tape was chosen because it contains 
the microbe Saccharomyces cerevisiae (dominant yeast) which can act as a probiotic. Tape yeast is usually consumed by 
humans in making fermented foods, so it is safe for livestock. Several studies have confirmed the effect of yeast tape 3 
g/kg in the diet increasing beneficial microbes and suppressing pathogenic bacteria [22]. Bidura's research results [10] 
state that supplementation of 0.10-0.30% probiotic Saccharomyces spp.N-2 (tape yeast isolate) in the ration of laying 
hens can increase the digestibility of dry matter, organic matter and protein. On the other hand, it reduces the number 
of Choliform and E.coli bacteria, as well as reducing the ammonia gas content in chicken excreta. 

The existence of synbiotics between probiotics and prebiotics which have a synergistic effect, will provide more optimal 
health effects [25].  Ngatirah [26] stated that synbiotics can have a beneficial effect on the host, because the fermentation 
of fructo oligosaccharides (FOS) by probiotic bacteria will produce acidic conditions which will reduce intestinal pH. 
This can get rid of pathogenic bacteria, improve the survival and implantation or attachment of microbes in the 
intestinal tract, and stimulate the growth activity of beneficial microbes.  Raheem [22] stated that synbiotics have the 
potential to improve growth performance, histomorphology and broiler health. 

Hartono et al. [27] stated that the addition of 2% natural synbiotics could increase the number of lactic acid bacteria in 
the duodenum, jejunum and ileum, and reduce Escherichia coli bacteria in the ileum, while the use of 4% commercial 
synbiotics could increase the height of the duodenal intestinal villi, jejunum and ileum in male chickens.  Raksasiri et al. 
[28] stated that synbiotics can improve FCR values and reduce ammonia concentrations in the digestive tract. Probiotic 
and prebiotic synbiotics can lower the pH in the intestine, making them effective in reducing cholesterol concentrations 
and improving broiler health [29]. The research results of [30] reported that the addition of probiotic Bacillus subtilis 
or Yeast culture to the rations of weaned piglets showed the same health effects compared to the addition of antibiotics 
(zeng bacitracin). 

Increased feed efficiency in group S1 broilers, because MYS contains the probiotic Saccharomyces spp. According to [8], 
Saccharomyces spp. apart from being a crude fiber degrader, it can also increase feed digestibility.  Probiotics in the 
digestive tract of chickens can increase nutrient digestibility, so that growth and feed efficiency can be optimal [31]. It 
was reported by [32] that probiotics can effectively improve broiler growth performance through modulating the 
beneficial microbiota in the caecum. Prebiotics Herbal leaves have a promising ability to maintain growth performance, 
by increasing nitrogen digestibility and modulating intestinal bacterial populations in broiler chickens [33]. Similar 
things were also reported by [34,35] that supplementation of herbal leaves in feed resulted in increased nutrient 
digestibility in broilers. 

4. Conclusion 

Based on the research results, it can be concluded that the addition of synbiotics between Moringa and Yeast (MYS) in 
feed at a level of 0.2% to the feed only shows its impact when the broilers are 15-21 days old, seen from a decrease in 
feed consumption and an increase in feed efficiency. 
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