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Abstract 

Effects of probiotic microbial culture isolated from the steep of fermented maize mash on broiler 

performance, nutrient retention, blood profile, gut microbial profile and carcass characteristics were 

assessed in a 42-day trial. Drinking water with none or any of three microorganisms isolated from maize 

steep and included singly or in combinations to give eight treatment groups; Control (C), Lactobacillus 

fermentum (L), Bacillus substilis (B), Saccharomyces cerevisiae (S), Lactobacillus fermentum and 

Bacillus substilis (LB), Lactobacillus fermentum and Saccharomyces cerevisiae (LS), Bacillus substilis 

and Saccharomyces cerevisiae (BS), Lactobacillus fermentum, Bacillus substilis and Saccharomyces 

cerevisiae (LBS) were administered to 192 day-old broiler chicks in a Completely Randomised Design. 

The treatments had 3 replicates with 8 birds each. Daily/weekly data were collected from the birds on 

performance parameters. Experimental diets and excreta droppings were analysed for their chemical 

constituents and at 42nd day, samples were collected for blood, gut microbial analyses and carcass 

evaluation. Average daily feed intake values were significantly (p < 0.05) higher for birds on experimental 

treatments with inclusion of various combinations of microbial culture (LS – 73.14 g/bird/day, LBS – 

72.40 g/bird/day, LB – 72.23 g/bird/day and BS – 72.02 g/bird/day) compared to birds administered 

drinking water with inclusion of single microbial culture and control groups (L, B, S and C). Only total 

protein of all biochemical indices assessed was significantly (p < 0.05) influenced with the highest value 

(36.00 g/l) observed in birds on LB. The experimental treatments significantly (p < 0.05) influenced bird 

RBC, MCH and MCV. The RBC of broilers on the experimental treatments were highest compared to 

those on the control treatment. The MCH and MCV for birds on S were significantly (p < 0.05) lowest 

compared to the values obtained in other treatment groups. There was significant (p < 0.05) effect of 

treatment groups on wing yield. The yield in groups LB (8.44 %), L (8.33 %), LS (8.25 %) and LBS 

(8.13 %) were higher (p < 0.05) than other treatment groups but similar to control group. In conclusion, 

there was no adverse effect of the probiotic microbial culture on broiler chickens.  
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Introduction 

The long term and extensive use of antibiotics for veterinary purpose in poultry production may 

eventually result in selection for resistant bacteria species or strain survival (Ohimain and Ofongo, 2012) 

and the major concerns are related to the presence of antibiotic residues in animal-derived products 

obtainable for consumption by humans with resultant adverse effects on their health and possible 

antibiotic resistant bacteria development (Manyi-Loh et al., 2018; Kalsum et al., 2012). A major strategy 

for antibiotic replacement in poultry diets is to directly feed microorganisms to the bird. Previous report 

shows that direct feeding of Lactobacillus strain culture isolated directly from the gut of healthy bird and 

screened for probiotic properties improved the growth performance of broilers at 1 – 21days of age (Zhu 

et al., 2009). In Tibetian chickens, there was improved growth performance, gut barrier health, intestinal 

flora balance and immune protection after being fed probiotic strains isolated from Tibetian chicken 

caecum (Wang et al., 2023). At present, information on the effect of microbial culture isolated from steep 

of fermented grain mash on broilers is limited. This study was therefore designed to evaluate the effect of 

direct inclusion of probiotic microbial culture isolated from maize steep on their performance, 

biochemical and haematological parameters.  

 

Materials and methods 

The bacterial and fungal isolates possessing probiotic properties according to previous report (Ohimain 

and Ofongo, 2012) and were isolated and characterized from fermented maize mash steep in this 

experiment include: Bacillus substilis, Lactobacillus fermentum and Saccharomyces cereviseae. They were 

each applied singly and in various combinations directly into drinking water for broilers as a source of 

probiotic. This resulted into 8 experimental treatments designated thus: O; Ordinary drinking water 

(Control), L; water with Lactobacillus fermentum, B; water with Bacillus substilis, S; water with 

Saccharomyces cereviseae, LB; water with mixture of Lactobacillus fermentum and Bacillus substilis, LS; 

water with mixture of Lactobacillus fermentum and Saccharomyces cereviseae, BS; water with mixture of 

Bacillus substilis and Saccharomyces cereviseae, LBS; water with mixture of Lactobacillus fermentum, 

Bacillus substilis, and Saccharomyces cerevisiae. Experiment was laid out in a completely randomized 

design with 192 day-old broiler chicks (mixed sex) of Arbor Acre strain randomly divided into eight 

experimental treatments consisting of three replicates. Water and feed were administered ad-libitum for 42 

days. Composition of diet is presented in Table 2. Performance parameters were measured and at trial’s 

end, blood samples were collected from two randomly selected birds per replicate through the jugular vein 

into properly labeled and sterilized tubes without anticoagulant for blood biochemistry and with Ethylene 

Diamine Tetra Acetic acid for blood haematology. All data collected were subjected to one way analysis 

of variance (ANOVA) using the General Linear Model of SAS (2003) at 5% level of significance. All 

significantly different means were separated using the Duncan’s Multiple Range Test of the same software 

package. 

 

Results and Discussions 

 

The lack of significant (p<0.05) effect of experimental treatments on the performance parameters supports 

previous reports by Ergun et al. (2000), Rehman et al. (2020) that probiotics have no effect on broiler 

performance. For blood biochemistry, there was a significant (p<0.05) effect only on blood total protein of 

broilers with the highest value (36.00g/l) observed in birds on treatment LB. It was however comparable 

with the birds on control treatment. According to Hewida et al. (2011), blood biochemistry parameters in 

broiler chickens were not significantly affected by microbial culture with probiotic properties. The effect 

on blood haematology in broiler chickens resulted in a significant (p<0.05) influence on RBC, MCH and 

MCV. While Dimcho et al. (2005) reported that probiotic supplementation did not affect blood 

constituents comprising of haemoglobin concentrations in ducklings, Cetin et al., (2005) observed that 

probiotic supplementation caused statistically significant increase in the erythrocyte count, haemoglobin 

concentration and haematocrit values of Turkeys. MCH and MCV values for birds on drinking water with 

Saccharomyces cerevisiae (S) alone were significantly (p<0.05) lowest compared to other experimental 

treatments. Muhammad and Oloyede (2009) reported that reduction in MCV occurs when iron deficiency 

becomes severe thus the presence of Saccharomyces cereviseae in this study was probably not adequate 

enough to alleviate the deficiency of iron in the broiler red blood cells. Wing yield in groups LB (8.44%), 

L (8.33%), LS (8.25%) and LBS (8.13%) were higher (P<0.05) than other treatment groups but similar to 



control group. This may be explained by the active constituents of probiotics in those groups 

containing Lactobacillus fermentum which played an important role in improving quantitative 

carcass traits (Mgunda, 2011). 
 

Table 1: Effect of probiotic microbial culture from maize steep in drinking water of broiler 

chickens  

Parameter

s 

O L B S LB LS BS LBS ±SEM 

ADFI (g/ 

bird/day) 

70.80b 70.68b 70.48b 70.49b 72.23a 73.14a 72.02ab 72.40a 0.88 

Total 

protein 

(g/l) 

31.00ab 30.50ab 23.00c 28.00bc 36.00a 23.50c 31.00ab 24.50c 2.38 

RBC 

(x106/ µl) 

1.75b 2.75ab 2.25ab 4.05a 2.85ab 3.00ab 2.75ab 3.20ab 0.55 

MCH 

(pg) 

44.28a 37.48ab 35.14ab 24.70b 34.76ab 29.82ab 29.32ab 28.29ab 5.07 

MCV (fl) 132.57a 112.27ab 105.88ab 74.09b 104.22ab 89.60ab 87.88ab 84.90ab 15.15 

Wing 8.04ab 8.33a 7.52bc 7.29c 8. 44a 8.25a 7.54bc 8.13ab 0.43 
ADFI - Average daily feed intake, RBC - Red Blood Cell, MCH -  

Conclusion 

The results obtained in this study show that probiotic microbial culture from maize steep in drinking 

water of broiler chickens had significant effect on average daily feed intake (ADFI), blood total 

protein, RBC, MCH, MCV and yield of wing as percentage of live weight of the experimental 

broiler chickens. There seemed to be a synergism when the microorganisms were combined 

compared to including them singly in broiler diets and this resulted in a positive influence on 

ADFI, blood total protein, RBC and wing yield of experimental birds. The non- significant 

influence of the experimental diets in this study on other parameters evaluated show absence of 

antinutritional factors hence no adverse inhibition on broiler performance. Further studies will 

assess the effect of probiotic microbial culture from maize steep in drinking water on broilers when 

stress is introduced or the health of birds is compromised.  
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