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ABSTRACT 

A study was conducted to determine the performance characteristics, nutrient digestibility and 

some blood indices of starting turkeys fed diets containing 100 g/kg Malted Sorghum sprout 

(MSP) supplemented with varying combinations of enzyme and yeast. A total of 100-day-old, Brit-

ish United Turkeys (BUT) were reared for 28 days’ pre-experimental period. At 28d, birds were 

assigned to 5 dietary treatments. Experimental diets were formulated such that (Diet 1-without 

MSP, Roxazyme G /enzyme or yeast) and 4 MSP diets were made of a basal diet containing 100 g/

kg MSP supplemented with 200 mg/kg Enzyme + 200 mg/kg Yeast (Diet 2), 250 mg/kg Enzyme + 

250 mg/kg Yeast (Diet 3), 300 mg/kg Enzyme + 300 mg/kg Yeast (Diet 4), and 350 mg/kg Enzyme 

+ 350 mg/kg Yeast (Diet 5) in (ratio 1:1) respectively. Starter turkeys fed on mixed additives re-

gardless of the inclusion level had highest growth parameters. Turkeys fed the diet supplemented 

with 200 mg/kg E+200 mg/kg Y had the best (p<0.05) feed conversion ratio. All apparent nutrient 

digestibility parameters measured were significantly (p<0.05) affected except for crude protein, 

ether extract and acid detergent lignin (ADL). Turkeys fed diets supplemented with 200 mg/

kgE+200 mg/kg Y and 350mg/kgE+350 mg/kg Y recorded increased values of the nutrient digesti-

bility. All blood parameters measured were significantly (p<0.05) influenced except ALT. Values 

of PCV Hb, RBC, Glucose, TP, Albumin and Globulins reduced linearly with increasing dosage 

of enzyme + yeast in the diets. Turkeys fed diet containing a combination of 200 ppm enzyme + 

yeast obtained higher (p<0.05) values of all the parameters. The AST, Creatinine and uric acid of 

turkeys fed 350 mg/kg E+350 mg/kg Y was highest for all the parameters. It was concluded that 

supplementation with equal yeast + enzyme in starter turkey diets containing 100 g/kg regardless 

of the inclusion level showed improved growth performance, and nutrient utilization and posed no 

threat to the blood indices. Meanwhile, 200 mg/kg yeast + enzyme in diets containing 100 g/kg was 

economical in terms of feed cost per kilogram weight.  

Keywords: Blood indices, Enzyme, Malted Sorghum Sprout, Nutrient Utilization, Turkey poults, 

Yeast  
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INTRODUCTION 

In Nigeria, feeding constitutes the highest varia-

ble cost in poultry production, accounting for at 

least 60% of such costs, especially in an inten-

sive rearing system (Ahiwe et al., 2018). 
Mengesha (2011) reported that inadequate animal 

protein intake is one of the problems of a bal-

anced diet in Nigeria. The poultry industry is one 

of the fastest means of bridging the protein defi-

ciency gap prevailing in developing countries. 

Turkey, one of the biggest species of poultry is 

now widely consumed as it played an important 

role within the poultry market (Aumueller, 

2008). Turkey production is becoming more 

popular in Nigeria due to the recent embargo on 

importation of poultry products into the country. 

Unlike broiler, which matures at 8 weeks with 
average weight of 2.2 kg, turkey could attain 20 

kg weight at 20-24 weeks of age. The advantage 

of turkey is in its efficient turnover rate and ma-

turity within a short period. Turkey is said to be 

one of the most nutritional sources of meat pro-

tein commercially available and it is low in fat 

(10%) when compared with beef (24%) and pork 

(23%) (Pattison, 1992). Smith (1990) reported 

that turkey contained a higher percentage of pro-

tein 28.55% than chicken 27.30%. 

Feed manufacturers play a major role in the for-

mulation and preparation of balanced feed by 

selecting ingredients based on their nutritional 

properties, availability, and cost, in order to meet 

the nutrient requirements of the various catego-

ries of animals. Meanwhile, the cost of the ingre-

dients required to formulate diets for poultry has 

risen greatly due to competition between hu-

mans, livestock and production industries 

(Emenalon, 2004). Maize, as example, is used in 

breweries and bakeries and is the main source of 
energy which accounts for about 50-60% of a 

typical monogastric animal diet (Cowieson, 

2005). The rising cost of feeding farm animals 

has compelled nutritionists to search for alterna-

tive feedstuff sources which could be produced 

cheaply and readily available for most parts of 

the year. Also, capable of being processed and 

stored without loss in quality or feeding value, 

fairly high in nutrients and not harmful to the 

animal. This therefore, necessitates the utiliza-

tion of alternative feed ingredients. (Mariscal-

Landı´n et al., 2004; Mukhtar, 2007). Sorghum 

sprout is an example of an agro-industrial by-

product which could be used as an alternative 
feed ingredient. Sorghum spp. (Guinea corn) had 

replaced barley as a raw material in the confec-

tionery and brewing industry in many tropical 

countries (Evera et al., 2019). Malt is extracted 

from germinated sorghum seeds and the residue 

consists of sorghum shoots and roots. These 

residues are collectively referred to as malted 

sorghum sprouts (MSP). Malting essentially 

involves soaking of cereal grain (sorghum) for 

24-48 hours under controlled condition of mois-

ture, aeration and temperature.  

Malted sorghum sprout has a lot of prospects as 

a livestock feed but its usefulness is limited by 

its tannin content and non-starch polysaccha-

rides (Elkin et al., 1995). Malted sorghum sprout 

is reported to contain about 845, 226, 224, 33, 

16 and 522 g/kg of dry matter, crude protein, 

neutral detergent fire, ether extract and nitrogen-

free extract in that order (Aning et al., 1998; 

Oduguwa et al., 2001; Oduguwa et al., 2007; 

Oke et al., 2016b). The low nutritive value for 
monogastric animals suggested that it cannot be 

used as a main protein source (Oduguwa et al., 

(2001) due to its tannin content and non-starch 

polysaccharides (Elkin et al., 1995). Various 

methods have been explored in a way to reduce 

the anti-nutritional factors in MSP although with 

little success. Hence, there is a need for protein 

supplements such as yeast and the use of exoge-

nous enzymes is considered appropriate. The use 

of enzymes as feed additives in livestock feed 

has shown a lot of prospects as a way of improv-

ing weight gain, dry matter digestibility and nu-
trient digestibility of high-fibre feedstuff by mo-

nogastric animals (Sundu et al., 2006). Applica-

tion of enzymes had been reported to improve 

fibre digestion and reduce viscosity of digesta 

(Atteh, 2001; Oke et al., 2010). Oke et al. (2010) 

showed that dietary inclusion of MSP supple-

mented with single additives at 15% for broilers 

showed a slight improved growth response. In 

addition, Oke et al. (2016b) reported an im-
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proved performance following supplementation 

of commercial enzymes and yeast in a finisher 

turkey’s diet. Previously, Oke et al. (2016a) re-

ported better growth response at a 5% inclusion 

level and a poorer growth performance at 10% 
inclusion in Turkey’s diet regardless of the in-

clusion level of the additives. Furthermore, yeast 

has been reported to improve body weight gain, 

feed intake and feed conversion ratio. This at-

tribute of yeast could be traced to its content of 

beta-glucans which has growth-promoting and 

immune- enhancing effects (Park et al., 2001; 

Paryad and Mahmoudi, 2008). 

Blood according Adeyemi et al. (2000) is a 

means of assessing the clinical and nutritional 
health status of animals exposed to feeding tri-

als. Biochemical and haematological compo-

nents of blood are sensitive to elements of tox-

icity in feed, especially with feed constituents 

that affect the formation of blood (Oyawoye and 

Ogunkunle, 2014). 

Changes in the constituent compounds of blood 

when compared to normal values could serve as 

a health predicator of an animal as well as quali-
ty of feed (Wheater et al., 2017). This prompted 

the conduct of the experiment to determine the 

effect of combining increased dosage of the sole-

ly additives used on higher levels of 10% MSP 

where poor performance was noticed. Therefore, 

a study was carried out to determine the perfor-

mance characteristics, nutrient digestibility and 

some blood indices of starting turkeys fed diets 

containing 100 g/kg Malted Sorghum sprout 

(MSP) supplemented with varying levels of 

higher combinations of enzyme and yeast. 
 

MATERIALS AND METHODS 

Experimental site 

The research work was carried out at the Turkey 

Unit of the Teaching and Research Farms, Fed-

eral University of Agriculture, Abeokuta, Nige-
ria. The study area lies in Latitude 70 13’ 

49.46’’N and Longitude 30 26’11.98’’E. 
 

Test ingredients 

Malted Sorghum Sprout and feed additives 

The dried MSP used in this study was obtained 

from a commercial brewery located in Sango-

Ota, Ogun State, Nigeria. 

The commercial enzyme used in this study is 
ROXAZYME G® a blend of multi-enzyme blend 

consisting of endo – 1, 4 – β – xylanase [EC 

3.2.1.8], endo – 1, 3 (4) – β – glucanase [EC 

3.2.1.6] and endo – 1, 4 – β – glucanase [EC 

3.2.1.4] produced by Trichoderma reesei. The 

yeast used was purchased commercially. 
 

Experimental birds and Management 

A total of 100 day-olds male British United Tur-

keys (BUT) was obtained from a commercial 
hatchery at Ibadan, Oyo State of Nigeria. The 

poults were brooded for 28 days, vaccinated 

against diseases scheduled for turkey production 

and given appropriate prophylactic medications 

against coccidiosis and stress. A pre-starter diet 

was formulated to be 28.19% CP and 11.93MJ/

kg ME and the diet and water were given ad 

libitum on deep litter housing system for 28 

days.  
 

Experimental design and diets 

At 28 days, the birds were assigned to 5 dietary 

treatments with 20 turkeys per treatment based 

on weight. Each treatment was replicated 4 times 

with 5 birds per replicate. The 5 treatments con-

sisted of a control diet (Diet 1-without MSP, 

Roxazyme G /enzyme or yeast) and 4 MSP diets 

(Table 1).  The MSP diets were made of a basal 
diet containing 100 g/kg MSP supplemented 

with 200 mg/kg Enzyme + 200 mg/kg Yeast 

(Diet 2), 250 mg/kg Enzyme + 250 mg/kg Yeast 

(Diet 3), 300 mg/kg Enzyme + 300 mg/kg Yeast 

(Diet 4), and 350 mg/kg Enzyme + 350 mg/kg 

Yeast (Diet 5). The design of the study was a 

completely randomized design. The feeding trial 

lasted for 28 days. 
 

Parameters measured 

The turkeys were weighed weekly to determine 

the changes in body weight. Feed intake was 

determined daily by measuring the feed lefto-

vers; body weight gain and feed conversion ratio 

were also computed between 28-56 days of the 

study. A record of mortality was kept as it oc-

curred. 
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Digestibility study 

Metabolic trial was conducted when the birds 

were 56 days to determine the apparent nutrient 

digestibility of the diets. Two turkeys per repli-

cate to make a total of 8 turkeys per treatment 
were randomly selected and housed separately in 

metabolic cage. The birds were acclimatized for 

2 days prior to the commencement of 3-day met-

abolic trial. A known weight of feed was fed to 

the birds. Excreta collected per bird per day for 3 

days were oven dried (600 C). Feed and dried 

faecal samples were pooled together for proxi-

mate analysis according to procedures of official 

Methods of Association of Analytical chemist 

(AOAC, 2012), fibre fraction (Van Soest et al., 

1991). The ash was treated with HNO3 under 

mild heat and digested. Analysis was done using 
the Atomic Absorption Spectrophotometer 

(Perkin Elmer Optimal 4300DV ICP Spectro-

photometer, Beaconsfield, UK). Values obtained 

were then used to calculate the apparent nutrient 

digestibility. 

 

Blood parameter 

At 56 days of the study, blood samples were 

collected from 8 randomly selected turkeys per 

treatment (2 per replicate) to determine the blood 

profile of the birds. Blood collection was done 

through brachial vein puncture using needles and 

syringes (Frandson, 1986). Each blood sample 

was emptied into 2 sets of well-labeled sample 

bottles; the sample containing Ethylene diamine 

tetra acetic acid (EDTA) an anti-coagulant was 

used for the analysis of hematological traits 

while the plane bottle without anti-coagulant 
was used to analyze the serum biochemical traits 

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Maize 425 425 425 425 425 

Soybean meal 240 240 240 240 240 

Full fat soya bean 100 100 100 100 100 

Fish Meal 80 80 80 80 80 

Wheat offal 100 - - - - 

Malted sorghum sprout - 100 100 100 100 

Bone meal 30 30 30 30 30 

Oyster shell 14 14 14 14 14 

Lysine 1.5 1.5 1.5 1.5 1.5 

Methionine 2.0 2.0 2.0 2.0 2.0 

Vitamins / Minerals Premix 5.0 5.0 5.0 5.0 5.0 

Common salt 2.5 2.5 2.5 2.5 2.5 

Enzyme + Yeast - + + + + 

Total 1000 1000 1000 1000 1000 

Table 1: Gross composition (g/kg) of the experimental diets (5-8weeks) 

Vitamin/Minerals premix supplied per kg diet; vita, 8,000iu; vit D3,1440iu; VitE,21.6mg; 

VitK3,2.7mgVitB1,1.8mg; VitB2,3.6mg: VitB6,2.7mg; Niacin,21.6mg; VitB12,0.018mg; FolicAcid,0.54mg; 

Pantothenic acid,9.0mg; Biotin,0.036mg; Choline chloride,270mg; Zinc,27mg; Mn,108mg; Fe,18mg; 

I2,0.72mg; Se,0.072mg; Cu,1.44mg; Co,0.14 
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of the birds. The hematological traits analyzed 

were: packed cell volume (PCV), haemoglobin 

(Hb), red blood cell (RBC) and white blood cell 

(WBC) and biochemical traits: the total serum 

protein, albumin and globulin using bromocresol 
green method by Varley et al. (1980), Serum 

creatinine (Bunsnes et al.,1945) and serum uric 

acid concentration (Wootton, 1964) was deter-

mined according to standard procedures. Serum 

enzymes: alanine transaminase (ALT) and aspar-

tate serum transaminase (AST) were analyzed 

using the commercial kits (Qualigens India. Pvt. 

Ltd., Catalogue number 72201-04).  

 

Statistical analysis 

Data generated were subjected to ANOVA in a 

Completely Randomized Design (CRD) using 
SAS (2009) statistical package. Significant 

means were separated using Duncan’s Multiple 

Range Test. The Polynomial contrast (Linear 

and quadratic) was applied to determine the ef-

fect of inclusion levels of varying mixtures of 

enzymes and yeast in the diet. 

 

RESULTS AND DISCUSSION 

The chemical composition of MSP supplement-

ed with varying higher inclusions levels of addi-

tive is presented in Table 2. The study showed 
crude protein content to have increased with 

increasing inclusion levels of mixed additives. 

The dry matter was similar across the dietary 

treatments regardless of additives inclusion lev-

els. Diet supplemented with 300 ppm mixed 

additives recorded numerically high dry matter 

compared to other treatment groups. The crude 

fibre ranged from 4.44% to 4.28 % for diets sup-

plemented with 350 ppm and 200 ppm mixed 

additives. The Ash and ether extract were within 

the same range of 5.68% (Diet 3) to 5.79% (Diet 

2) and 3.93% (Diet 5) to 3.74% (Diet 2). The 
NFE values ranged from 44.67% (Diet 5) to 

47.58% (Diet 2). The values of ADF and ADL 

were similar across the treatments. Although, 

ADF value decreases with increasing additives 

inclusion levels and the ADL values reduced 

across the treatments. 

The increase noticed in crude protein following 

the increased inclusion of mixed additives shows 

that the additives probably the enzyme acted as 

catalyst to break the non-starch polysaccharide 

limiting the utilisation of MSP to release more 
crude protein in the feed. Enzymes are protein 

catalyst present mostly in living cells which are 

constantly and rapidly degraded although, re-

newed by new synthesis (Cole, 1986). The crude 

protein content was adequate for starting turkey 

according to NRC standards. The crude fibre 

(4.44 %) observed was at variance with the find-

ings of Oduguwa et al. (2001) and Obadire et al. 

(2018) who reported 3.69% in MSP diet. The 

crude fibre (4.44%) reported here was slightly 

higher compared with 3.69% by Obadire et al. 

(2018). Meanwhile, at highest level compared 
with 10.75% reported by Oduguwa et al. (2001). 

The low crude fibre might be attributed to the 

higher combinations of additives which exert 

great force to break through the NSP in malted 

sorghum sprout for more solubility. The NFE 

value of 47.58 % did not agree with findings of 

Obadire et al. (2018) who reported 55.79% in 

broiler diets supplemented with solely additives. 

The ash content and ether extract were conso-

nant with the findings of Oduguwa et al. (2007) 

and Obadire et al. (2018). Furthermore, ether 
extract (3.93%) was slightly higher than the val-

ues 3.8% and 3.76% reported by Oduguwa et al. 

(2001) and Akinola (2002) respectively. The 

reduced values of ADF and ADL recorded 

across the treatments subject to increasing addi-

tives inclusion levels could be attributed to the 

activeness of either or both additives used which 

militate against the tannin and NSP in MSP 

thereby enhancing fibre digestion in the 

feedstuff. Individual works on enzyme and yeast 

have shown improved fibre digestion and reduce 

viscosity of digesta (Atteh, 2001; Oke et al., 

2010). 

The effect of supplementation of varying higher 

inclusions levels of additives (enzyme + yeast) 

on the performance of starter turkeys fed basal 

diets containing 100 g/kg MSP (5-8weeks) is 

presented in Table 3. Final live weight, weight 

gain, feed intake, feed conversion ratio, cost of 
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feed per kg diet and cost of feed per kg weight 

gain were significantly (p<0.05) affected by 

dietary treatment. Starting turkeys fed the diet 

containing combinations of 200 ppm and 350 

ppm enzyme + yeast had the highest (p<0.05) 
final live weight than their counterparts fed con-

trol diets, 250 ppm and 300 ppm. Turkeys fed 

the diet containing combinations of 200, 300 and 

350 ppm `enzyme + yeast recorded the highest 

(p<0.05) weight gain and feed intake. Similar 

report was obtained by Oke et al. (2016b) who 

recorded a significant increase in final live 

weight, total feed intake and weight gain follow-

ing dietary supplementation of additives in fin-

isher turkeys fed MSP diets. The increased final 

live weight observed in 200 ppm and 350 ppm 

suggested that the crude protein in the diets was 
properly utilized regardless the inclusion level of 

the mixed additives either at lower or higher 

dosages. In addition, the mixed additives might 

have neutralized the effect of non-starchy poly-

saccharides in MSP for proper digestion of the 

nutrients which translated to the better perfor-

mance recorded. The increased performance of 

turkeys fed the diets containing combinations of 

200, 300 and 350 ppm enzyme + yeast noted in 

terms of weight gain and feed intake could be 

attributed to effect of oligosaccharides in yeast 
and the constituent blend of the multi enzyme 

used which possibly resulted to formation of 

more stable intestinal flora and improve feed 

conversion efficiency as a result of adequate 

digestion which translated to appreciable perfor-

mance (Paryad and Mahmoudi, 2008). Previous 
studies attested to improved performance of 

poultry following enzyme supplementation (Café 

et al., 2002; Santos et al., 2004). Also, yeast has 

been reported to improve growth performance of 

turkeys (Soil De LosSantos et al., 2007; Huff et 

al., 2010). The least (p<0.05) weight gain, feed 

intake and the poorest feed conversion ratio was 

obtained with starter turkey fed combinations of 

250 ppm and control diet. Meanwhile, the best 

feed conversion ratio was obtained with turkeys 

fed diet containing a combination of 200 ppm 

enzyme + yeast. This was similar to values ob-
tained for turkeys on the diet 300 and 350 ppm 

enzyme + yeast. The improved feed conversion 

ratio observed across the dietary treatments fol-

lowing the supplementation of the mixed addi-

tives regardless of the inclusion level could be 

attributed to combined effect of the two addi-

tives which created a great synergy to have bro-

ken the bond of non-starchy polysaccharide 

(NSP) in MSP that resulted to proper digestion 

of nutrients for better feed efficiency. The result 

agreed with Ghasemi et al. (2006) and Park et al. 
(2001) who reported better improvement in 

Determined analyses (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Dry matter 91.06 90.86 90.77 90.92 90.89 

Crude protein 28.65 29.47 31.24 31.75 32.13 

Ether extract 4.05 3.74 3.89 3.78 3.93 

Ash 5.57 5.79 5.68 5.85 5.72 

Crude fibre 3.64 4.28 3.89 4.33 4.44 

NDF 35.82 36.12 36.06 35.83 35.54 

ADF 19.66 18.87 18.63 18.54 18.29 

ADL 2.97 2.73 2.52 2.36 2.31 

NFE 49.15 47.58 45.59 45.21 44.67 

NDF=Neutral digestible fibre; ADF=Acid detergent fibre; ADL=Acid detergent lignin;  

NFE=Nitrogen free extract  

Table 2: Chemical Composition of the Experimental Diets 
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weight gain and feed conversion ratio of chicks 

fed a diet supplemented with yeast (Saccha-

romyces cerevisiae).  In addition, Paryad and 

Mahmoudi (2008) observed improved weight 

gain, feed intake and feed conversion ratio in 
broiler chickens a fed diet supplemented with 

1.5% Saccharomyces cerevisiae.  Similarly, 

Rajmane et al. (1995), Atteh (2000) and 

Langhout and Schutte (2001), reported improved 

growth performance in poultry birds following 

dietary supplementation of enzymes. The study 

aligned with the theory that combinations of two 

or more additives resulted in a greater positive 

effect on poultry production (Oke et al., 2012). 

Furthermore, cost of feed per kg diet significant-

ly (p<0.05) increased with increasing mixed 

additives inclusion level used. The cost of feed 
per unit weight gain was cheapest (p<0.05) for 

turkeys fed the diet containing combination of 

200 ppm enzyme + yeast. Birds fed the diets 

containing combination of 250, 300 and 350 

ppm enzyme + yeast showed similar feed cost 

per kg weight gain and were more expensive 

compared to turkeys fed the 200 ppm combina-

tion of additives. The cost of feed per unit 

weight gain was cheapest for turkeys fed diet 

containing a combination of 200 ppm enzyme + 

yeast. It implied that it’s more economical to 
produce starter turkey on 100 kg/g MSP with 

combination of 200 ppm enzyme + yeast than at 

higher inclusion levels since similar results were 

obtained with other treatments. Survivability 

was not (p>0.05) affected across the treatments. 

Although, turkeys on control diet survivability 

was numerically lower compared to others. It’s 

worth noting the fact that survivability was not 

affected across the treatment means the com-

bined additive regardless of the inclusion levels 

did not pose any toxic or deleterious effect 

which led to high survival with the 100 kg/g 

MSP diet. 

The effect of supplementation of varying higher 

inclusions levels of additives (enzyme + yeast) 
on apparent nutrient utilization of starter turkey 

fed MSP-based diet is shown in Table 4. The 

result revealed that the percentage dry matter, 

ash, crude fibre, NDF, ADF and NFE digestibil-

ity were significantly (p<0.05) influenced by the 

treatments imposed. Meanwhile, the protein 

retention, fat and ADL digestibility were not 

significantly (p>0.05) different across the treat-
ments. It suggested availability of more nutrients 

for effective utilization which corroborated the 

improved growth performance observed in the 

turkeys. Birds fed diet containing 250 and 300 

ppm of mixtures of enzyme + yeast recorded 

significantly (p<0.01) higher dry matter digesti-

bility which was similar with birds fed 350 ppm. 

The least dry matter digestibility value (p<0.05) 

was recorded for birds on 200 ppm mixtures of 

enzyme + yeast diet. Birds fed the diet contain-

ing 300 ppm mixtures of enzyme + yeast had 

increased (p<0.05) NDF digestibility. However, 
birds on 200, 250 and 300 ppm mixtures of en-

zyme + yeast had the lowest (p<0.05) NDF di-

gestibility. The non-significance observed in the 

protein retention and ADL digestibility with 

reduced NDF digestibility of turkeys are indica-

tions that higher dosage of mixed additives was 

able to ameliorate the effect of tannin and anti-

nutritional factors present in MSP for proper 

feed digestion which increased the efficiency of 

nutrient utilization. Furthermore, the use of en-

zyme as feed additives in livestock feed has 
been reported to show positive effects on weight 

again, dry matter digestibility and nutrient di-

gestibility of high fibre feedstuff (Sundu et al., 

2006). Also, Ravindran et al. (1999) also af-

firmed that enzyme supplementation significant-

ly improved body weight, feed consumption, 

dietary energy and protein utilization. Conse-

quently, findings of this study corroborate the 

observation of Annison and Choct (1993) and 

Oke et al. (2012), who reported improved pro-

tein digestibility, dry matter digestibility, crude 

fibre digestibility and fat digestibility in poultry 
following supplementation of additives.  

The effect of higher combinations of enzyme 

and yeast supplementation levels on blood pa-

rameters of the turkeys is presented in Table 5. 

The results revealed a significant (p<0.05) effect 

on all parameters measured except ALT values. 

Turkeys fed diet containing combination of 200 
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 Parameters 
Enzyme and Yeast Levels (mg/kg) p value 

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 SEM L Q 

Initial weight (g/bird) 1500.00 1510.00 1540.00 1500.00 1570.00 7.07 0 0 

Final live weight (g/bird) 3566.30c 3957.50a 3622.50b 3692.50b 3895.00ab 55.32 0.822 0.037 

Total Feed intake (g/bird) 5035.00c 5232.50ab 5072.50b 5137.5ab 5340.0a 37.32 0.259 0.014 

Total Weight gain (g/bird) 2066.30ab 2447.50a 2082.5b 2192.5ab 2325.0ab 54.48 0.553 0.038 

Feed Conversion Ratio 2.44a 2.13b 2.44a 2.34ab 2.30ab 0.04 0.290 0.036 

Survivability (%) 97.00 100.00 100.00 100.00 100.00 0.00 1.01 1.22 

Cost of feed/kg diet (₦/kg) 137.40e 146.2c 148.9c 151.7b 154.4a 0.79 0.610 0.042 

Cost of feed/kg wt gain (₦/kg) 303.12c 312.03b 362.57a 356.0a 354.35a 6.69 0.049 0.021 

 Table 3: Effect of supplementation with varying higher inclusions levels of additives 

(enzyme + yeast) on performance of turkey poults fed basal diets containing 

100g/kg MSP (5-8 weeks) 

abc Means on the same row having different superscripts are significantly different (P<0.05) 

ppm enzyme + yeast recorded higher numerical 

value while the least similar values were record-

ed for other treatment groups.  Values of PCV 

Hb, RBC, Glucose, TP, Albumin and Globulins 

reduced linearly (p<0.05) with increasing dos-
age of mixed additives of enzyme + yeast in-

creased in the turkey’s diet although values were 

within the normal range for healthy birds. Tur-

keys fed diet containing combination of 200 

ppm enzyme + yeast recorded the highest 

(P<0.05) of all the parameters measured above 

in table 5. Above 200ppm combination of en-

zyme + yeast recorded lower values for all the 

parameters measured with birds on control diet.  
The aspartate aminotransferase (AST) values 

were highest for turkeys fed the diet containing 

combination of 350 ppm enzyme + yeast. Simi-

lar but lower values were obtained for birds on 

Enzyme and Yeast Levels (mg/kg)        p value 

  Parameter Diet 1 
Diet 2 Diet 3 Diet 4 Diet 5 SEM 

L Q 

DMD     68.79 ab 66.49b 71.03a 71.41a 69.50ab 0.69 0.132 0.009 

Protein  72.89 75.42 73.45 72.99 73.15 0.56 0.155 0.237 

Fat         75. 40 76.70 76.65 76.75 77.07 0.48 0.789 0.951 

Ash       82.57ab 83.02b 84.26ab 86.85a 85.32ab 0.57 0.042 0.079 

Crude   72.34b 73.72b 72.79b 74.37b 76.70a 0.48 0.008 0.003 

ADF     53.13 c 56.07a 53.24ab 51.68b 55.48ab 0.73 0.624 0.043 

ADL     44.65 46.37 47.47 48.97 45.93 0.53 0.969 0.143 

NFE      62.23c 67.66a 63.21b 64.53ab 64.68ab 0.66 0.210 0.009 

Table 4: Effect of supplementation with varying higher inclusions levels of additives (enzyme 

+ yeast) on apparent nutrient digestibility of turkeys fed basal diets containing 

100g/kg MSP based diet (5-8 weeks) fed MSP based diet 

abc Means on the same row having different superscripts are significantly different (P<0.05), DMD-Dry  

matter digestibility, NDF-Neutral detergent fiber, ADF-Acid detergent fiber, ADL-Acid detergent lignin,  

NFE-Nitrogen free extract 
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control diet and turkeys fed diets containing 

combination of 200, 250 and 300 ppm enzyme + 

yeast. The serum uric acid showed a significant 

increase (p<0.05) for birds fed diet containing 

combination of 350 ppm enzyme + yeast while a 
statistically reduced value was recorded for tur-

keys on 200, 250 and 300 ppm enzyme + yeast. 

Creatinine values increased significantly 

(p<0.05) with increased additive inclusion. Birds 

fed diet containing combination of 200 ppm en-

zyme + yeast had the least (p<0.05) value for 

creatinine while other counter parts recoded 

higher similar values. 

The improved values of PCV Hb, RBC, Glucose, 

TP, Albumin and Globulins obtained with in-

creasing dosage of mixed additives ( enzyme + 

yeast) in the turkey’s diet support the work of 

Isaac et al. (2013) which states that animal with 

good blood composition will likely portray good 

performance which is attributed to high protein 

efficiency ratios and better feed conversion rec-

orded in all treatments supplemented with mixed 

additives that proofs the efficacy of additives  to 

be able to ameliorate the effect of tannin without 

any negative effect on the turkeys. 

The increased PCV, Hb and TP of birds on mix-

tures of enzyme + yeast especially 200 ppm as 

compared to their counterparts on the control 

diet implied that starter turkeys had higher blood 

plasma and haemoglobin levels which are posi-

tively correlated with protein quality and levels 

in the diets. It is an indication that the nutritional 

profile of the diet was more enriched when sup-

plemented with combined additives than solely 
enzyme or yeast. Nutrition was reported to influ-

ence the haemoglobin level of the blood (Adamu 

et al., 2006). The PCV is a function of the cellu-

lar component of the blood and varies with the 

amount of blood plasma (Jain, 1986). The hae-

matological parameters especially PCV and Hb 

were positively correlated with the nutritional 

status of the animal as opined by (Adejumo, 

2004). Also, the increased RBC, and HB of start-

er turkeys fed 200 ppm enzyme + yeast supple-

mentation suggested that the turkeys had high 
oxygen-carrying capacity (Chineke et al., 2006). 

Consequently, the increased WBC values for 

turkeys above 200 ppm dietary supplementation 

of enzyme + yeast suggested that a combination 

of two or more additives triggers the production 

of leucocytes. White blood cells played promi-
nent roles in disease resistance especially con-

cerning the generation of antibodies and the pro-

cess of phagocytosis (Soetan et al., 2013).  The 

reduced value of WBC obtained for turkeys fed 

diet containing 200 ppm additives portrays the 

absence of foreign bodies which could trigger or 

raise the leucocyte count. The reduction in se-

rum urea concentrations noticed in birds fed 200 

ppm additive as compared to increased serum 

uric acid in birds on control diet add credence to 

the fact that additives were able to ameliorate 

the tannin and NSP present in MSP which re-
sulted to efficient protein utilization. The reduc-

tion in serum urea concentrations could be at-

tributed to nutritionally balance protein-based 

diets. Esonu et al., (2001) opined that serum 

urea and TP content depends on both the quanti-

ty and quality of the protein supplied in the diet. 

Oduguwa and Ogunmodede (1995) reported 

high serum uric acid concentration due to ineffi-

cient protein utilization. The non–significance 

observed in ALT and the reduction in AST of 

turkeys fed mixed additives indicates improved 
liver function. Oloruntola et al., (2018) postulat-

ed that abnormal rising of AST concentration 

indicates liver and biliary system disease, skele-

tal muscle disease, myocardial injury, haemolyt-

ic disorder and haemolysis. 

 

CONCLUSION 

In conclusion, starter turkey diet containing 100 

g/kg MSP could be supplemented with varying 

combined additives regardless of inclusion level 
for improved growth performance, nutrient di-

gestibility and without any negative influence on 

blood indices. Meanwhile, supplementation with 

equal mixtures of 200 mg/kg yeast + enzyme fed 

in diets containing 100 g/kg gave a better cost-

benefit in terms of feed cost per kilogram weight 

for starter turkeys. Further research should be 

carried out by subjecting a higher quantity of 

malted sorghum sprout (MSP) to different pro-
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cessing methods with supplementation of equal 

mixtures of 200 mg/kg yeast + enzyme in tur-

keys’ diet to ascertain level of MSP tolerance in 

turkey. 
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