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ABSTRACT

The research aimed to study the cost benefits of using supernatant of fermented maize (SFM) (Omidun) as
a probiotic on productivity of broiler chicken. One hundred- and fifty-day-old Cobb500 broiler chicks
were divided into five groups of 30 birds each in triplicates. Group A served as the negative control,
group B were given commercially prepared probiotics (Beta probiotics), while groups C, D and E were
given standardized Omidun at 10, 5 and 2.5ml/l, respectively on daily basis for six weeks. Body weight
(BW), weight gain (WG) and feed intake (FI) were measured weekly and feed conversion ratio was
calculated. No significant (P>0.05) difference was observed in the growth parameters either weekly or
cumulatively, although, group C had the best performance biologically. The highest mean cumulative FI
was recorded in group B followed by groups E, C, D and A, respectively. Production cost was least in
group A (]:¥377.38/bird), followed by groups E (3¥403.22/bird), D (3¥420.30/bird) and C (}¥463.22/bird),
while it was highest in group B (3¥909.68/bird). Also, groups A and C had the highest gain margin,
followed by those of groups D and E and least in group C. However, the lower production cost and gains
from groups A, D and E were counteracted by higher mortalities recorded in these groups, compared to
group C. Therefore, it was more cost effective to use SFM at 10ml/I than at lower doses of 5 and 2.5ml/I
as well as than using commercially prepared probiotics.
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INTRODUCTION

Global production of poultry meat is close to 100 million tons (GLEAM, 2016). Recently, the Nigerian
poultry industry has been rapidly expanding and it is one of the most commercialized subsectors of
Nigerian agriculture (United States Department of Agriculture, 2013). Antibiotic residues in poultry
products may be deleterious to human consumers, coupled with the development of microbial resistance
in humans. Probiotics are potential proxies for antibiotics in the food animal industry because they can
reduce enteric diseases and potential foodborne pathogen contamination in poultry or poultry products
(Reid and Friendship, 2002). According to the currently adopted definition by FAO/WHO (2001),
probiotics are: "live microorganisms which when administered in adequate amounts confer a health
benefit on the host". The specific role of lactic acid bacteria as probiotics has been discussed by Juven
and Stern (1991). Lactobacillus and Leuconostoc have been reported as the occurring genera of lactic
acid bacteria (LAB) in the SFM (Omidun) and fermented souring (ogi) (Okeke et al., 2015). Omidun has
been reported by Falanan et al (2011) to contain some microorganisms including L. plantarum, which
have antimicrobial efficacy against some pathogenic microorganisms including Escherichia coli (Falana
et al., 2012). In poultry, improvement in the performance of broilers has been reported by some
researchers (Mountzouris et al., 2007; Rigobelo et al., 2011).
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MATERIALS AND METHOD

Experiment Design and birds’ management

One hundred and fifty (150) day-old Cobb500 broiler chicks from Olam Hatcheries Limited, Kaduna
State, were divided into five groups (A, B, C, D and E) of 30 birds each having three replicates. The
experimental period of the study was six weeks.

The experiment was carried out at the Poultry Unit of the department of Theriogenology and Animal
Production, Usmanu Danfodiyo University, Sokoto. Germicide was used to disinfect the pen before the
arrival of the birds and the birds were raised on deep litter management system, feed and water were
supplied ad libitum, and pens were kept clean. The birds were vaccinated against Gumboro and
Newcastle virus diseases as at when due. Commercially prepared feed (Crown Flour Mill Limited) was
used for this study.

Preparation of SFM and Standardization of Pure Isolates of LAB

Yellow maize variety was sourced from a local market within Sokoto metropolis and used for the study.
Two kilograms of the maize was weighed into water four litres of water and steeped for 3 days. The SFM
was prepared using the methods of Ayorinde et al. (2017).

The standardization was achieved by 0.5 McFarland turbidity standards. Preparation of 0.5 McFarland
turbidity standard was done as described by McFarland (1907). The solution was thoroughly mixed. This
is the stock solution of the 0.5 McFarland turbidity standards. The solution was then transferred into
capped tube and stored at 4°C until ready for use. The accuracy of the density of McFarland standard was
checked using a spectrophotometer at absorbance reading of 0.08 to 0.1 at 630-nm.

Administration of SFM and Commercial Probiotics and data collection

Standardized LAB was administered in drinking water from days 8 to 49 of age. Birds in group A served
as the negative control, those in group B were given commercially prepared probiotics (Beta probiotics)
containing Lactobacillus spp, (2.7 x 10° CFU/ml), Bacillus cereus (6.5 x 10° CFU/mlI), Bacillus subtilis
(7.8 x 10° CFU/ml), Protease, (250,000 1U), Lipase (70,000 1U) and Amylase (500,000 1U), while group
C, D and E were given standardized SFM at 10, 5 and 2.5ml/I, respectively on daily basis throughout the
experimental period.

Growth performance parameters were measured as describe by Mountzouris et al. (2007). Parameters
such as body weight (BW), weight gain (WG), feed intake (FI), feed conversion ratio (FCR), defined as
FI:WG (g:g) were determined on weekly basis. Overall WG, Fl and FCR were calculated for the whole
duration of the experiment. Mortality was recorded throughout the period of the experiment.

Statistical analysis

All data collected on weekly growth performance were subjected to one-way analysis of variance
(ANOVA) using SPSS version 20. Meanwhile the cumulative growth parameters were analyzed using
one-way repeated measure ANOVA. In all the analyses, means were significantly different at 5%
(P<0.05). Turkey Test was used for all pairwise comparison using SPSS version 20.

RESULTS AND DISCUSSION

In this research, the results of cost benefit analysis of birds given graded doses of SFM and a dose of
commercial probiotic is summarized in Table 1. It was observed that the cost of production per live
broiler was highest in the group that were given commercially prepared probiotics (}¥909.68/bird),
followed by groups C (I¥463.22/bird), D (I8420.30/bird) and E (N403.22/bird), while it was lowest in the
negative control group (group A) (N377.38/bird). It was also observed that negative control birds and
those given 10ml/l of SFM vyielded the highest profit ((3¥628.48/bird and N626.79/bird) respectively,
profits of ™617.47/bird and N591.19/bird were recorded in groups D and E respectively, while
commercially prepared probiotics groups yielded the lowest profit margin of 3¥124.70/bird. However, the
lower production cost and higher gains obtained in groups A, D and E were rubbed off by higher
mortalities recorded in these groups (25.51, 17.55 and 17.63%), respectively. Group B is undesirable as it
had the highest production cost, the least profit margin and fairly high mortality. However, group C,
although had a fairly high cost of production, had a fairly high profit margin and the lowest mortality rate
(6.78%). Mortality recorded in this study was due to heat stress, this also suggested that SFM at 10ml/I
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(group C) ameliorated the effect of heat stress the best. More so, Omidun is a byproduct of Ogi which at
times were discarded as waste. This implies that the administration of Omidun at 10ml/I in the drinking
water of broiler chicken could give more profit for the unit amount of money spent, since it kept mortality
at the lowest.

CONCLUSION

It can be concluded from this study that Omidun at higher dose (10ml/l) is relatively more cost effective
as compared to Omidun at lower doses (5 and 2.5ml/l) and the commercially prepared probiotics. The
mortality observed in this study was caused majorly by heat stress.

RECOMMENDATION

From this study Omidun has proven to be a good antioxidant and as well cheaper as compared to the
commercially prepared probiotics, therefore poultry farmers can be encouraged to use it for their birds.
We therefore recommend further study to evaluate higher inclusion rate of SFM on the productivity and
immune response of broiler chickens.
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Table 1: Cost benefit analysis of birds given graded doses of supernatant of fermented maize as
compared with the commercially prepared probiotics

Parameters Treatments
A B C D E

(a) Feed cost/kg (N) 146 146 146 146 146
(b) Feed intake (kg) 0.53 0.58 0.57 0.55 0.57
(c) Cost of probiotics and SFM/bird () 0.00 525.00 80.00 40.00 20.00
(d) Cost of chick (N¥) 300 300 300 300 300
(e) Total cost of feed/bird plus cost of
Probiotics and SFM/bird (N) 77.38 609.68 163.22 120.3 103.22
(f) Total cost of production (¥) (d + ¢) 377.38  909.68 463.22  420.30 403.22
(g) Body live weight (g) 1005.86 1034.38  1090.01  1037.77  994.41
(h) Sale price @ ¥1000/kg live weight 1005.86 1034.38 1090.01 1037.77 994.41
0 P(Loﬁtf; rom sale of bird/Kg 62848 12470 62679 61747 59119
(i) Mortality (%) 2551  10.23 6.78 17.55 17.63

Key: A: Negative control, B: Positive control given commercially prepared probiotics, C: Omidun at 10ml/I,
D: Omidun at 5ml/l, E: Omidun at 2.5ml/I
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