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ABSTRACT 

Mannan oligosaccharide is a glucomanno protein complex derived by enzymatic hydrolysis 
of the internal cell wall of the fungi Saccharomyces cerevisiae, yeast.The health, growth 
problems in animal husbandry as well as humansby the consumption of their quality less 
products like milk, eggs, etc is increasing. These problems are occurring because of 
unnecessary use ofsome antibiotics in animal farming. This is the reason why some 
antibiotics has ban and forced nutritionists to take alternatives of antibiotics 
usage.MOS(Mannan oligosaccharides) has been reported to be a potential alternative to 
antibiotic growth promoters in animals. The use of mannan oligosaccharides in 
animalhusbandry is also possible.In variousexaminations it is shown that if MOS is 
supplemented indiet it can maintain beneficial bacteria, bodyweight gain, growth and 
production rate in farming animal.It is found that MOS work by inhibiting pathogen 
colonization, stimulating immunity, absorbingessentialminerals and providing nutrition to the 
body which affect the productionrate and development of an individual species.MOS can be 
give in diet as a supplement to improve health of animals. This current review article gives 
information on theeffects of dietary MOS in animal husbandryand their mechanism of action 
by which they exert itseffects.  
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INTRODUCTION 

The health of livestock animal was in problem from many years. The growth and production 
performance of livestock animal is absolutely important for nutritional, microbiologists and 
biochemistsscientists. When some antibiotics were supplemented as feed in animal husbandry 
the effects which were get was not achieving the goals [1]. That why an alternative of some 
antibiotics was always in search. From last few decades,some antibiotics which are using in 
animal production have been under sever attention because they are causing toxic effects in 
animals, bacterial resistance in body, adverse effect in human body and effecting quality of 
livestock products. To prevent from these effects many countries have restrict the use ofsome 
antibiotics in animal feed. MOS can be seen using as an antibiotic replacers in animals to 
improve health, growth and production performances [2]. 

Mannan oligosaccharides are natural substances which get synthesised from S. cerevisiae.In a 
study MOS has shown some beneficial result in animals like improving their weight gain, 
production rate, etc. [3]. It was found that MOS work by changing the microorganism’s 
composition by increasing the quantity of beneficial bacteria like Lactobacillus, 
Bifidobacterium and decreasing harmful bacteria like Salmonella, E. coli, Clostridium 
perfringens and Campylobacter etc. in gut of animals [4]. By decreasing or binding these 
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harmfulmicroorganisms MOS prevent colonization of pathogenic bacteria in gut [5]. This is 
the one of the mechanism of action of MOS. Thus, MOS act via different mode of action in 
different animal species. The point of the current paper is to give an overview on effects of 
dietary MOS in animal husbandry according to their mode of action. 

 

 

 

 

 

 

Fig. 1: Chemical Structure of Mannan-oligosaccharides 

SOURCE OF MANNAN OLIGOSACCHARIDES 

MOS are those non-absorbable sugars that are made of mannose and can be found in the 
yeast cell wall of S. cerevisiae. It has cell wall which contains both mannan proteins and 
glucan. Its derivate is utilized solely as MOS items in nutritional products. 

Table 1: Sources of Mannan Oligosaccharides from Plant and Fungi 

Source Species Type Reference 

Plant Ceratoniasiliqua Galactomannan Gaisford et al., 1986 

Carumcarvi Linear mannan Hopf et al., 1997 

Aloe barbadensis Linear mannan Simeos et al., 1997 

Caesalpinia 

pulcherrima 

Galactomannan 

 

Andrade et al., 1999 

Amorphophallus Konjac Glucomannan Chua et al., 2012 

Fungi Candida albicans Galactomannan Reyna et al., 1999 

Saccharomyces cerevisiae Glucomannan Setati et al., 2001 

Aspergillusfumigatu Galactomannan Puchart et al., 2004 

Penicilliumoxalicum Galactomannan Kurukare et al., 2006 
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ASSESSMENT OF DIETARY MANNAN OLIGOSACCHARIDES IN ANIMAL 
HUSBANDRY: 

1. In poultry feed animals 

The good microbial community in intestinal tract of poultry animals like broilers, turkey are 
essential for regulation of gut microbiota, metabolic activity and health of animals. For 
regulation of microbiota and gut health some antibiotics agents are using [6]. Due to rise in 
income from poultry business many are using wrong techniques to increase their growth and 
production rate of eggs, milk [7]. Using of different production practice of poultry animals 
and any feed supplement agent can cause imbalances in animal’shealth which affect the 
quality of their products. This less quality products then causes adverse effect and infections 
like diarrhoea in human body when they are consumed. To prevent humans from this attack a 
beneficial dietary agent is needed for poultry animals. 

There are some harmful strains of bacteria which are effecting poultry animals and increasing 
the risk of harmful attackfor humans too by food supply [8-10]. Mannan oligosaccharide acts 
as antibiotic growth promoters in poultry.The usage of MOS in poultry had shown impact on 
production performances [11]. It is found that MOS improve the performance of poultry 
animals by increment the resistance against harmful microorganism’s likeSalmonella, 
Campylobacter jejuni, C. perfringens, etc. MOS also elevate the height of villus and the 
number of goblet cells in poultryanimals which is responsible for maintaining health of gut 
[12]. A reduction in cholesterol concentration is found in broiler chickens which are 
supplemented with MOS when compared to a control diet [13]. It was found that MOScauses 
body weight gain, enhanced feed conversion ratio and reduces bird’s death. It is also 
determined that when MOS was added to poultry diets it is allowing the animalsgrowth same 
as when administered with antibiotic growth promoters [14]. 

 

 

Fig. 1: Mechanism of Action of MOS in poultry animals[15] 
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2.In pigs 

Antibiotics are those drugs which are used by both animals and humans. In livestock animals 
these drugs are used in treatment of illness so that to increase their growth and production 
performance [16]. The irregular use of some antibiotics likeavoparcin, colistin, etc. create 
resistant in body and cause harmful effects to animals and their products like meat, milk, 
eggs, etc. This will also affect human health indirectly by the consumption of their 
products.This is why WHO (World Health Organization) and many other countries have 
banned some medicines in market [17]. 

An increased level of use of MOS was started since some antibiotic medicines were banned 
in animal husbandry. It is well demonstrated that there is similarity between pigs fed with 
antibiotic growth promoters and dietary yeast on performance, growth and metabolic activity 
confirming a better alternative [18]. Mannan oligosaccharides also showed beneficial effect 
in production performance and growth rate of pigs [19].It is found that rate of mortality is 
reduced in piglets when dietary mannan oligosaccharides was administered in female swine 
[20].The mortality factor is important for both animal welfare and economic point of view for 
humans.In result of different studies it was determined that dietary MOS supplementation can 
prevent the pathogenic bacteria like E. coli and Streptococcus spp.in gut of pigs [21-24].MOS 
also work by maintaining gut health, intestinal morphology and digestive functions of pigs. 
MOS can stimulate immunity and improves disease resistance in pigs[25].An improved IgG 
(Immunoglobulin G) absorption was result in pigs which were supplemented with MOS 
[26].It was found that growth andproduction of pigsget better when dietary MOS given to 
diet.  

 

Fig. 2: Mechanism of Action of MOS in pigs  
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3. In calves  

Diarrhoea is a disease which is involved in effecting health of calves. The usage of antibiotics 
in calves was done to promote feed efficiency, growth and to restrict diseases has been 
common. The over use of some antibiotics like avoparcin, colistin etc.in animal production 
causing resistance of bacteria in animalbody and adverse effect to human body as well by the 
consumption of their infected products. Due to these facts, the use of some antibiotics in 
animal growth and development has been banned. Since, then different additives may use to 
improve the animal production and growth as alternatives to antibiotic growth promoters.  

The mechanisms of action of MOS in the studied described are its ability to improve animal 
performance, restrict lactate formation in rumen, maintain pH of rumen and reduced the 
development of toxic molecules. The dietary MOS also has some effects related to alteration 
of the intestinal microflora. In a study it is found that dietary MOS improving immunity 
against rotavirus in calves mothers [27].In an examination it is detailed that calves feed MOS 
and those who are feed with antibiotics as an option to milk replacer in dietareaffecting in 
same way to improve faecal scores, other activity as the antibiotics growth promoters do[28]. 
MOS administrationin calves also changes mucous production from the intestinal lining and 
prevent from infection.It is revealed that yeast cell walls derivedMOS when added to diet as 
milk or milk replacer in calvesprovides benefits to the performance by improving body 
weight gain, growth and milk production. 

 

Fig. 3: Mechanism of Action of MOS in calves 
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4. InAquacultures 

Aquacultures industry is greatly affected by the diseases occurring in aquaculture andthese 
diseasesinhibiting economic development of aquaculture sector[29]. To prevent aquatic 
species and humans from these effects a natural feed ingredient should be used in aquaculture 
production.This preventioncan also be achieved by increasing the nutrient absorption, feeding 
ratio and reducing use of antibiotic growth promoters. In a study it is foundthat MOS can be 
used as a dietary supplement in fishes as an alternative to antibiotic growth promoters [30]. 

MOS can be used in the aquaculture sector to inhibit the pathogen colonization and to 
stimulate immune system of fish. MOS was fed as live feeds in aquaculture industry and 
determined a decrease in Vibrio spp. levels in live feed cultures [31]. This level gets decrease 
by the attachment of vibrio cells to mannan oligosaccharides caused by mannose receptors. 
Mannan oligosaccharides found to regulate intestine microflora andmaintain health of gut in 
fish[32].It is also determined that the natural feed agent MOS can improve the growth, health 
and production performance in aquaculture industry. They are added in diets to different 
aquatic species of sea bream, green tiger shrimp, and channel catfish, etc.This is why dietary 
MOS used in aquacultures species. 

 

 

Fig. 4 Mechanism of Action of MOS in fish [33] 
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5. In domestic animals 

It was found that MOS is given in domestic animals like horses, dogs, rabbits, etc. as feed 
because of their beneficial effect in health.Mannan oligosaccharides also serve to protect the 
intestinal microflora and maintain health status of domestic animals. Due to these effects it 
raises the production in animal farming which promote the income of humans. It is 
determined that if mare horses weresupplemented with MOS it increasesthe amount of Ig 
(Immunoglobulin) in their blood[34]. As a result the increase immunoglobulin shift from 
female horse to offspring by colostrum can provide prominent pathogens resistance in nature. 

The effect of MOS was also observed in domestic animals like dogs. The gut health of dogs 
can be controlled by reducing the amount of pathogenic bacteria.If dietary mannan 
oligosaccharides areadministered in dogs it causesreductions in faecal Escherichia coliand 
Clostridium perfringens and increment the amount of beneficial bacteria like 
Lactobacillusand Bifidobacterium spp.[35]. Research in different species has demonstrated 
that MOS can alsoaffect immunity by the action of it in reduction of Clostridium 
perfringens.In a study in rabbits which were given dietary MOS show enhanced weight gain, 
feed conversion rate and depletion in death.MOS has different mechanism of action in 
different species but all points are proving that MOS can be used as dietary agent in domestic 
animals to improve their health, growth and production rate. 

CONCLUSION 

The raise of concern of animal healthand consumers due to ban of some antibiotics has urged 
the nutritional scientists to use safer alternatives.After so many researchesit is found that 
MOS can be used in place of some ban antibiotics in animal husbandry.MOS can work as an 
alternative to antibiotic growth promoters in animal.This is promoting the use of dietary MOS 
in animal farming.MOS work by different mechanism of action in different species which is 
explained in this paper.As a dietary agent MOS improve the health of animals by inhibiting 
pathogen colonization in poultry, improving intestine morphology in pigs and increasing 
disease resistance in calves and regulating gut health in domestic animals. By observing all 
these effects of mannan oligosaccharides in animal husbandry it is concluded that dietary 
MOS promotes the health, growth and production rate in animals. 
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