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Abstract 

An experiment was conducted to evaluate the immune status litter condition 
of broilers by supplementation of mannan oligosaccharides (MOS), β-glucan 
and their combination. 320 one day old straight run Vencobb400 chicks were 
weighed and distributed randomly into four treatment groups viz, A, B, C and 
D with four replicates consists of 20 chicks in each replicate. Treatment group 
A was serving as control without supplementation of MOS and β-glucans. 

Supplementation of β-glucans @5g/100kg and MOS@ 50g/100kg of feed was 
done in treatment group B and C respectively. The treatment D was a 
combination of treatment B and C. The results revealed non-significant 
influence of supplementation of MOS, β-glucans and their combination on 
Ranikhet Disease (RD) titre at 21st and 42nd days of age. There were non-
significant differences with pH and the litter moisture. It may be concluded 
that the supplementation of β-glucans, MOS and their combination did not 
record any adverse effect on litter quality and RD titer. 

Keywords: β-glucan, Broiler, Immune Status, Litter Moisture, Litter 
pH, Mannan oligosaccharides (MOS) 

http://www.ijlr.org/
mailto:mgnikam@gmail.com
https://dx.doi.org/10.5455/ijlr.20210820024441
https://dx.doi.org/10.5455/ijlr.20210820024441
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Available @ http://ijlr.org/issue/vol-11-12-pp-29-36/ 

30 

 

 

International Journal of Livestock Research 

Introduction 

Mannan oligosaccharide (MOS) is a mannan based carbohydrate derived from the cell wall of yeast Saccharomyces 

cerevisiae (Iqbal et al., 2015). It is considered that MOS exerts its effect on growth by accelerating the maturation 

of GIT microflora (Yang et al., 2007). Dietary MOS also modulates mucin synthesis by increasing the expression 

of different goblet cell types and up-regulating MUC2 and mRNA expression (Chee et al., 2010). 

The supplementation of β-glucans protects against a number of economically-important pathogens and improves 

gut health and increases disease resistance (Huff et al., 2010; Shao et al., 2013). Yeast β-glucans supplementation 

enhances lysozyme and complement levels, improves phagocytic activity and alters tight junction protein 

expressions (Chuammitri et al., 2011). Broilers supplemented with yeast β-glucans have increased humoral and cell-

mediated immune responses (Kumar et al., 2011; Shao et al., 2013). In addition, supplementation with yeast cell 

wall extract prevents production loss, regulates intestinal innate immune responses (Yitbarek et al., 2012). There 

are very few previous studies reports dealing with single and combined effects of dietary mannan- oligosaccharides 

(MOS) and β-glucan on immune status and litter quality in chicken. Therefore, study was planned to evaluate the 

effects of dietary oligosaccharides (MOS) and β-glucans on immune status and condition of litter in broiler. 

Materials and Methods 

The experiment was carried out at Broiler unit of Department of Poultry Science, COVAS, Parbhani. The quality 

feed ingredients were procured from local market and rations were prepared as per BIS (2007), at feed mixing plant 

COVAS, Parbhani. The experimental design and composition of various treatment diets fed to the experimental 

birds are given in Table 1 and 2, respectively. The data obtained was statistically analyzed by using Randomized 

block design (Snedecor and Cochran, 2002)  

Table 1: Experimental design for housing of broiler with supplementation MOS, β-glucan and their combination 

Treatment 

group 
Treatment group details 

No. of birds/pen/ 

replication 

No. of 

replicates 

Total No. 

of birds 

A Control diet 20 4 80 

B Control diet + β-glucans @ 5g/100kg 20 4 80 

C Control diet + MOS@ 50g/100kg 20 4 80 

D 
Control diet + β-glucans @ 5g/100kg + MOS @ 

50g/100kg 
20 4 80 

  Total 4 16 320 

The pre-starter, starter and finisher rations were offered for first seven days, 8th day to 20th day and 21st to 42nd day 

of age, respectively. Mannan-oligosaccharide (MOS) and β-1,3-glucan were procured from B.V. BIO-CORP PVT. 

LTD, Pune-412206 

Table 2: Percent ingredient and nutrient composition of (basal diet) pre-starter, starter and finisher rations with 

supplementation of MOS, β-glucan and their combination. 

Feed Ingredients Pre-Starter Starter Finisher 

Maize  524.48 571.04 623.04 

Soybean meal  402.32 372.05 310.51 

Oil (veg) 31.32 17.24 28.96 

Salt  3.8 3.8 3.8 

DL-Methionine 2.04 2.21 1.89 

Di-Calcium Phosphate  19.97 17.24 16.17 

Shell grit  10.6 11.45 10.89 

Trace mineral mixture1 1 1 1 

AB2D3K2 0.15 0.15 0.15 

B-Complex3 0.1 0.1 0.1 

Choline Chloride, 60% 0.5 0.5 0.5 

Toxin Binder  2 2 2 
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Antibiotic  0.5 0.5 0.5 

L-lysine HCL 0.72 0.41 0 

Coccidiostat  0.5 0.5 0.5 

Total  1000 1000 1000 

Nutrient Composition (calculated) 

ME (kcal/kg) 2960 3060 3160 

Protein (%) 23 21 19.5 

Calcium (%) 0.9 0.85 0.8 

Available phosphorus (%) 0.45 0.4 0.38 

Lysine (%) 1.36 1.2 1.07 

Methionine (%)  0.56 0.55 0.5 

 

Temperature-Humidity Index (THI) 

Average of weekly temperature humidity index were recorded in the broiler shed and tabulated as below. 

Table 3: Average week wise Temperature –Humidity Index recorded in shed at 2.30 PM 

THI Weeks 

  1 2 3 4 5 6 

THI 80.89 80.74 83.92 83.16 83.37 87.17 

THI 80.83 82.24 84.13 85.17 84.21 85.29 

THI 81.42 82.18 83.99 82.97 85.14 84.8 

THI 81.8 82.3 83.78 82.37 84.84 86.69 

THI 80.74 83.48 84.88 85.72 85.31 91.24 

THI 81.64 83.47 84.49 83.17 86.56 87.91 

THI 82.11 83.88 85.48 84.29 86.67 84.71 

Average 81.34 82.61 84.38 83.83 85.16 86.83 

i) Mild heat stress caused with THI: 72-79; ii) Moderate heat stress caused with THI : 80-88; 

iii) Sever heat stress caused on birds with THI: 89 and above  

The experiment was approved by Institutional Animal Ethics Committee vide resolution no. IAEC/52/19 dated 

2/3/2019. The standard feeding, watering, floor space and vaccination schedule were followed. 

Immune Status (RD Titre) 

Serum sample from one bird per replicate was collected on the 21st and 42nd day post R.D. vaccination. Antibody 

titre against RD was estimated in the laboratory of Poultry Diagnostic and Research Centre of Venkateshwara 

Hatcheries Pvt. Ltd., Loni-Kalbhor, Pune, as per O.I.E. procedure (1992) 

Moisture Percentage of Litter Material  

The litter moisture was estimate as per the standard procedure AOAC, (1990) at 42nd Day of age as per the method 

described by Brake et al. (1992). Before taking the sample litter was raked. Litter samples were collected from five 

locations within each pen and thoroughly mixed to obtain litter material representative of the entire pen. At least 

200g of litter was taken and immediately brought to the laboratory for moisture estimation. Samples were kept at 

100±5°C for 12 hours in hot air oven and then cooled in a desiccator and the moisture content was determined as 

the weight loss during the heating- 

𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 % =
𝐿𝑜𝑠𝑠 𝑖𝑛 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑊1𝑔 − 𝑊2𝑔)

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑊1 − 𝑊𝑔)
× 100 

Where, 
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Wg = Weight of empty tin 

W1G = Weight of empty tin + Sample before drying 

W1-Wg = weight of the sample taken 

W2g = Weight of empty tin + Sample after drying 

W1g-W2g = Loss in weight. 

Litter pH 

The litter pH was measured according to the method described by Brake et al. (1992). The upper 10cm of litter was 

collected at each sample position and transported back to the laboratory for determination of pH. The pH of each 

litter type was measured after litter samples of 10g were suspended for 30 min in 100mL of deionized water and 

stirred for 5 min using pH meter. pH value was recorded until constant values were obtained (LABMAN 920 

Precision pH/ OPH meter). The data collected were subjected to statistical analysis by using Randomized Block 

Design by Snedecor and Cochran (2002). The treatment means were compared by Critical Differences (CD) and 

Analysis of Variance. 

Results and Discussion 

 Immune status (RD Titre) 

The means of antibody titre against Newcastle disease (ND) at 21st and 42nd day of age were presented (Table 4). 

The non-significant influence (P<0.01) was revealed by supplementation of MOS, β-glucans and their combination 

on ND titre at 21st and 42nd days of age. The non-significant influences of supplementation of MOS, β-glucans and 

their combination on ND could be attributed to the severed heat stress caused on birds. The heat stress might have 

suppressed the immunity. The THI was moderate to severe in broiler shed during the experimental period (Table 

3). These results are in agreement with Lopes et al. (2009). They concluded that non-significant influence on 

supplementation of β-glucans on RD antibody titer. In contrast, An et al. (2008) observed significantly (P<0.05) 

higher antibody titer by supplementation of β-glucans. The results in present study are not in agreement with Vesna 

et al. (2007). They concluded that the supplementation of MOS in diet significantly increased antibody titer against 

ND. Similar results were also revealed by Sadeghi et al. (2013), Waqas et al. (2018). 

Table 4: Antibody titre of broilers against Ranikhet disease at 21st and 42ndday of age as influenced by dietary 

supplementation of MOS, β-glucan, and their combination 

Treatments 

RD Titer @ 8 HAU  

21st day 42nd day 

Mean SE Mean SE 

A 1 0.65 1 0.65 

B 0.5 0.58 4 1 

C 0 0.5 11 4 

D 0 0 8 7 

 

Table 5:  ANOVA for Antibody titre of broilers against Ranikhet disease at 14th and 21st day of age as influenced 

by dietary supplementation with β- glucans, MOS and their combination 

21st day 42nd day 

Sources Df SS MSS F SS MSS F 

Treatments 3 2.75 0.917 1.571 232 77.333 0.595 

Errors 12 7 0.583 - 1560 130   

Total 15   - -       
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Table 6: Moisture, percentage and pH of litter at 42nd days for different age groups supplemented with β- glucans, 

MOS and their combination 

Moisture percentage of litter 

Samples no. 
                                               Treatment 

A B C D 

I 23.25 23.31 22.51 19.60 

II 21.82 24.21 23.33 19.23 

III 23.64 17.76 17.63 23.37 

IV 20.69 22.49 20.62 18.14 

Overall mean 22.35 21.94 21.02 20.08 

                       pH of Litter 

I 6.41 6.89 6.90 6.40 

II 6.39 7.11 6.87 6.37 

III 6.29 7.13 6.62 6.30 

IV 6.53 7.89 6.31 7.07 

Overall mean 6.40 7.25 6.67 6.78 

 

Table 7: ANOVA for moisture percentage and pH of Litter at 42nd age groups supplemented with β- glucans, MOS 

and their combination 

Moisture percentage 

Sources Df SS MSS F 

Treatments 3 12.252 4.084 0.753 

Replica 12 65.08 5.423   

Total 15 77.332 0.001   

pH  of Litter 

Sources Df SS MSS F 

Treatments 3 1.5092 0.503067 1.989717 

Replica 12 3.034 0.252833   

Total 15 4.5432     

 

Moisture Percentage of Litter Materials 

The supplementation of MOS, β-glucans and their combination did not influence litter moisture, however, 

numerically lower litter moisture was recorded for these treatment groups indicating the supplementation of MOS, 

β-glucans and their combination inhibited the colonization of gastrointestinal tract by pathogenic microorganism, 

thereby reduced viscosity of gut and ultimately resulted in low moisture percentage of litter. MOS significantly 

increased the goblet cell numbers. The goblet cells are responsible for the production of mucin, which binds 

pathogenic microorganisms and reduce their colonization of the gut mucosa (Blomberg et al., 1993). The lower 

litter moisture obtained in β-glucans, MOS and their combination groups might be due to their effect of on the 

mucosal layer of the intestine. The present findings are in agreement with Sarica and Cam (1998) who reported non-

significant findings with the litter moisture, Stanley et al. (2004) reported non-significant differences in the litter 

moisture when diet was supplemented with yeast cell culture, Cheraghi et al. (2014) and Yalcin et al. (2014) also 

reported non-significant findings with the litter moisture when the diet was supplemented with yeast cell wall / yeast 

extracted β-glucans. However, Rezaei et al. (2011) reported that the inclusion of micronized insoluble fibre @ 0.5 

percent resulted in significant (p<0.05) decrease in the litter moisture. Hassan and Ryu (2013) revealed that fecal 

ammonia and CO2 gas emission was significantly (P<0.05) decreased in multi-prebiotics diet supplemented group. 

Sadeghi et al. (2013) reported that inclusion of prebiotic-based mannan-oligosaccharide and β-glucan resulted in 



Available @ http://ijlr.org/issue/vol-11-12-pp-29-36/ 

34 

 

 

International Journal of Livestock Research 

lowest litter moisture percent compared with other treatment groups. However, Onwurah et al. (2013)  revealed that 

supplementation of yeast in diet was resulted to void more water in their droppings may be due to more heterotrophic 

gastrointestinal tract of the birds fed yeast content diet. 

Litter pH 

The supplementation of MOS, β-glucans and their combination did not influenced pH values. However, a pH value 

of litter was within limit of ideal conditions. The findings of the present study are in agreement with, Meluzzi et al. 

(2008) who reported that the litter pH was unaffected by both rearing condition and litter type. Miles et al. (2011) 

concluded that lower NH3 production in the litter is indicative of ideal litter pH. Cheraghi et al. (2014) reported non-

significant findings with litter pH when the diets were supplemented with yeast extracted β-glucans and α-mannans.  

Tasistro et al (2007) indicated that Sodium bisulphate can be a best alternative to suppress the NH3 emission from 

the litter, Ritz et al. (2009) stated that the litter moisture should not exceed 25 percent as excess litter moisture may 

increase ammonia emission (>25 ppm) from the litter and thereby the pH of litter may also be altered. Youssef et 

al. (2011) revealed that ammonia was produced in wet litter because of microbial activity on uric acid and thereby 

increased the  pH of litter .  

Conclusion 

It may be concluded that the supplementation of β-glucans, MOS and their combination did not record any adverse 

effect on litter quality as well as litter pH. However, there were significant differences (P<0.01) between antibody 

titer against Ranikhet disease at 21st day of age. 
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