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Abstract

As the use of antibiotics as growth promoters have been banned in different countries, 
researchers have been working hard to find alternatives to antibiotics, and also come up with 
other substances that can promote growth, health and productivity in broiler chickens. The 
study was conducted to evaluate the serum biochemistry of broiler chickens served dietary 
inclusion of probiotics (Saccharomyces cereviasae) and enzyme. One hundred and twenty, 
one day-old broiler chicks Ross strain were used for the study. The birds were randomly 
allotted to four dietary treatments. Each treatment contained 30 birds replicated three times 
to contain 10 birds per replicate in a completely randomized design experiment. The four 
dietary treatments were T1 Control (no probiotics and no enzyme), T2 (both probiotics and 
enzyme), T3 (Probiotics only) and T4 (Enzyme only). The probiotics and enzyme was 
included at 0.8% and 0.02%, respectively. The birds were given feed and water ad-libitum. 
The experiment lasted for eight weeks. At the end of the experimental period, three birds were 
randomly chosen from each replicate for serum biochemistry profiling and liver function 
test. The results showed that inclusion of probiotics and enzyme had significant effect 
(p<0.05) on the serum biochemistry profile and liver function indices. Low density 
lipoprotein was reduced from 3.83±0.60g/l in the control group to 2.18±0.12g/l in T2 
(Probiotic and Enzyme) group. Lymphocytes values ranged from 26.00% to 38.00% in the 
treated groups, while the control had 45.67%.  The dietary inclusion of probiotics and 
enzyme reduced total cholesterol from 5.07g/l to 4.22g/l and low density lipoprotein from 
3.83g/l to 2.18g/l in the (probiotics and enzyme) treated group and also improved liver 
function indices of the broiler chickens. Aspartate aminotransferase, Alanine 
aminotransferase, Alkaline phosphatase and total bilirubin had range values of 114.67 to 
150.67 µl, (21.00 to 28.67 µl, 10.33 to 17.00 µl and 1.30 to 1.47mg/dl, respectively. It was 
therefore, concluded that combination of probiotics and enzyme should be included in 
broiler diets for immunity improvement, good liver function and reduction in cholesterol 
levels.
Keywords: Broilers, probiotics, enzyme, serum biochemistry, liver function and diets

Le profil biochimique sérique et les indices de la fonction hépatique des poulets de 
chair ont servi à l'inclusion alimentaire de probiotiques (Saccharomyces cerevisiae) 

et d'enzymes

Résumé
Depuis l'interdit de l'utilisation d'antibiotiques comme stimulateur de croissance dans 
différents pays, les chercheurs ont travaillé dur pour trouver des alternatives aux 
antibiotiques, ainsi que d'autres substances susceptibles de favoriser la croissance, la santé 
et la productivité des poulets de chair. L'étude a été menée pour évaluer la biochimie sérique 
des poulets de chair a servi d'inclusion alimentaire de probiotiques (Saccharomyces 
cerevisiae) et d'enzymes. Des poussins de chair Ross de cent vingt et un jours ont été utilisés 
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pour l'étude. Les oiseaux ont été attribués au hasard à quatre traitements diététiques. 
Chaque traitement contenait 30 oiseaux répliqués trois fois pour contenir 10 oiseaux par 
réplica dans une expérience de conception complètement aléatoire. Les quatre traitements 
diététiques étaient le contrôle T1 (sans probiotiques et sans enzyme), T2 (probiotiques et 
enzyme), T3 (probiotiques uniquement) et T4 (enzyme uniquement). Les probiotiques et 
l'enzyme ont été inclus à 0,8% et 0,02%, respectivement. Les oiseaux ont reçu de la 
nourriture et de l'eau ad-libitum. L'expérience a duré huit semaines. À la fin de la période 
expérimentale, trois oiseaux ont été choisis au hasard dans chaque réplique pour le profilage 
de la biochimie sérique et le test de la fonction hépatique. Les résultats ont montré que 
l'inclusion de probiotiques et d'enzymes avait un effet significatif (p <0,05) sur le profil 
biochimique sérique et les indices de la fonction hépatique. Les lipoprotéines de basse 
densité ont été réduites de 3,83 ± 0,60 g / l dans le groupe témoin à 2,18 ± 0,12 g / l dans le 
groupe T2 (probiotique et enzyme). Les valeurs des lymphocytes variaient de 26,00% à 
38,00% dans les groupes traités, tandis que le témoin en avait 45,67%. L'inclusion 
alimentaire de probiotiques et d'enzymes a réduit le cholestérol total de 5,07 g / l à 4,22 g / l et 
les lipoprotéines de basse densité de 3,83 g / l à 2,18 g / l dans le groupe traité (probiotiques et 
enzyme) et a également amélioré les indices de la fonction hépatique des poulets de chair. 
L'aspartate aminotransférase, l'alanine aminotransférase, la phosphatase alcaline et la 
bilirubine totale avaient des valeurs comprises entre 114,67 et 150,67 µl, (21,00 à 28,67 µl, 
10,33 à 17,00 µl et 1,30 à 1,47 mg / dl, respectivement. Il a donc été conclu que l'association 
de probiotiques et d'enzyme doivent être inclus dans les régimes alimentaires pour poulets de 
chair pour l'amélioration de l'immunité, la bonne fonction hépatique et la réduction du taux 
de cholestérol.
Mots clés : poulets de chair, probiotiques, enzyme, biochimie sérique, fonction hépatique et 
alimentation

Introduction 
Antibiotics as growth promoters have been 
extensively used in poultry feed for more 
than 50 years (Haque et al., 2017), playing a 
crucial role in promoting chicken growth 
and lowering enteric diseases. However, the 
deleterious effect of this product on the 
health of the consumers cannot be 
overemphasized. In Europe and South 
Korea, growth promoting antibiotics have 
been banned since 2006 and 2012, 
respectively, and these bans are expected to 
affect the rest of the world (Mohamed et al., 
2019; Aude et al., 2015). Hence, 
tremendous research has been geared 
towards finding alternatives to antibiotics 
that would maintain low mortality rate, 
good level of animal yield while preserving 
environment and consumer health (Mehdi 
et al., 2018). Several alternative strategies 
have been proposed with some success that 

mimics the function of antibiotics as growth 
promoters and these include the use of 
probiotics, prebiotics, organic acids, and 
exogenous enzyme, among others (Yadav 
and Jha, 2019). Probiotics are living 
microorganisms that confer health benefits 
to the host when administered in adequate 
amounts (Julio et al., 2019). The most 
important advantage of probiotics is that 
they neither have any residues in animal 
products nor exerts any antibiotic resistance 
on consumption while having good impact 
on the poultry performance (Koenen et al., 
2004 and Mountzouris et al., 2007). The use 
of probiotics in poultry production is a 
recent practice which has progressed from 
the transplantation of feces from healthy 
adult hens into neonatal chicks to a more 
mature technology focused on developing 
probiotics formulation to address specific, 
wide-ranging issues relevant to today's 
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modern poultry industry (Wolfenden and 
Hargis, 2014). In broiler nutrition, probiotic 
species  belonging to Lactobacillus, 
Streptococcus, Bacillus, Bifidobacterium, 
Enterococcus, Aspergillus, Candida and 
Saccharomyces have some beneficial 
effects on broiler performance, modulation 
of intestinal flora, intestinal histological 
changes, immunomodulation, in addition, 
have an impact on specific haemato-
biochemical parameters and improving 
microbiological meat quality of broilers 
(Matsuzak and Chin, 2000; Islam et al., 
2004; Matsuzaki et al., 2007; Apata, 2008 
and Ashayerizadeh et al., 2009).
The role of exogenous enzymes is to fulfill 
the absence of endogenous enzymes, to 
counter the anti-nutritional factors present 
in conventional and unconventional poultry 
diet (Yadav and Jha, 2019). Probiotics and 
exogenous enzymes can also enhance 
broiler productivity and likely immunity 
too, that may represent an alternative to the 
use of sub-therapeutic doses of antibiotics 
(Talebi et al. 2008), meeting the growing 
public concerns on the contribution of this 
practice to the increasing antibiotic 
resistance (Yadav and Jha, 2019). A 
combination of lactobacilli and enzymes 
increases the efficacy of the digestion of 
different ingredients in feed (Chen et al. 
2006); hence, it could improve feed 
conversion rate, increase the release of 
essential nutrients and reduce faecal losses 
and thus, lower manure production, as well 
as less phosphorus and nitrogen excretion 
(Yang et al. 2009; Wang et al., 2011). As 
information on the effect of a mixture of 
probiotic microorganisms and enzymes on 
the immunity of broilers are very limited, 
this study was designed to determine the 
effect of different dietary inclusion levels of 
probiotics (Saccharomyces cereviasae) and 

enzyme in broiler chickens on their immune 
response, lipid profile and liver function 
indices.

Materials and methods
Study location
The experiment was conducted at the 
Poultry Unit, Department of Animal 
Science Teaching and Research Farm, 
University of Nigeria, Nsukka, Enugu 
State, Nigeria. Nsukka is in Enugu state, 
Nigeria. Nsukka lies within longitude 
6°45'E and 71E and latitude 7°12.5'N 
(Ofomata, 1975) and on the altitude 447m 
above sea level. The climate of the study 
area is typically tropical, with relative 
humidity ranging from 65 – 80% and mean 
daily temperature of 26.8°C (Agbagha et 
al., 2000).  The rainy season is between 
April and October while dry season is 
between November and March with annual 
rainfall range of 1680 – 1700mm (Breinholt 
et al., 1981).
Experimental design, animals and 
management
The study was conducted to evaluate the 
serum biochemistry profiles of broiler birds 
served dietary inclusion of Probiotics 
(Saccharomyces cereviasae) and enzyme 
(Bio-enzyme). One hundred and twenty 
day-old broiler chicks of Ross strain were 
used for the study. The birds were randomly 
divided into four groups and assigned to the 
four dietary treatments. Each treatment 
contained 30 birds replicated three times to 
contain 10 birds per replicate in a 
completely randomized design. The four 
dietary treatments were T1 Control (no 
probiotics and enzyme), T2 (both probiotics 
and enzyme), T3 (probiotics only) and T4 
(Enzyme only). The probiotics and enzyme 
was included at 0.8% and 0.02%, 
respectively. Gross composition of the diet 
is shown in Table 1. 

122

Udeh, Udeh and Chukwudi



Table 1: The percentage composition of the experimental diets of the broiler chickens  
Parameters  Treatments  
 T1 

(Control)
 

T2 (Probiotics 
and Enzyme)

 

T3 (Enzyme 
only)

 

T4 (Probiotics 
only)

 
Maize 

 
53.00

 
53.00

 
53.00

 
53.00

 Wheat offal
 

10.00
 

10.00
 

10.00
 

11.00
 Palm kernel cake

 
5.50

 
5.50

 
5.50

 
5.50

 Groundnut cake
 

15.00
 

15.00
 

15.00
 

15.00
 Soya bean meal

 
10.00

 
10.00

 
10.00

 
10.00

 Fish meal

 

1.50

 

1.50

 

1.50

 

1.50

 Bone meal

 

4.00

 

4.00

 

4.00

 

4.00

 Salt 

 

0.25

 

0.25

 

0.25

 

0.25

 
Lysine 

 

0.25

 

0.25

 

0.25

 

0.25

 
Methionine

 

0.25

 

0.25

 

0.25

 

0.25

 
Vit-Premix

 

0.25

 

0.25

 

0.25

 

0.25

 
Probiotics

 

-

 

0.80

 

-

 

0.80

 
Enzyme 

 

-

 

0.02

 

0.02

 

-

 

Total 

 

100.00

 

100.00

 

100.00

 

100.00

 

Calculated composition

 

CP%

 

20.12

 

20.01

 

20.11

 

20.04

 

Energy (MJME/kg)

 

3.68

 

3.81

 

3.75

 

3.71

 
 

The birds were given feed and water ad-
libitum and the quantity of feed consumed 
by the birds each day were determined 
through weigh back techniques, (i.e. 
measuring the amount of feed served using 
weighing scale and also measuring the left-
over feed each day, subtracting the amount 
feed left-over from the initial amount served 
was the daily feed intake). The birds were 
we ighed  week ly  t h roughou t  t he  
experimental period and the experiment 
lasted for eight weeks. Vaccination and 
medications were provided as when due and 
other routine management practices were 
provided accordingly At the end of the 
experimental period, three birds were 
randomly chosen from each replicate for 
serum biochemistry profiling. The 
biochemical analyses carried out included: 
serum cholesterol status, differential count 
and liver function tests. Blood samples were 
collected into plain containers (no 
anticoagulant) with the aid of sterile 
syringes and needles. The blood was 
collected from the wing web vain and taken 
to the laboratory for analysis. Proximate 

analysis of feeds was done according to 
AOAC (1990). 
Statistical analysis
Data collected were subjected to analysis of 
variance (ANOVA) using Statistical 
Package for Social Sciences (SPSS, 2013) 
version 19.00. Significant different means 
were separated using Duncan's new 
multiple range test (Duncan, 1955).

Results and discussion
The effect of probiotics (Saccharomyces 
cereviasae) and enzyme (bio-enzyme) 
inclusion on the lipid profile of broiler birds 
is presented in Table 2. The serum total 
cholesterol, low density lipoprotein (LDL) 
and triglyceride concentrations were 
significantly (p<0.05) reduced in broiler 
chickens fed diets supplemented with 
combination of probiotics and bio-enzyme, 
while HDL value increased. The value of 
total cholesterol reduced from 5.07g/l to 
4.22g/l, Triglyceride reduced from1.90g/l 
to 1.79g/l and LDL reduced from 3.83g/l to 
2.18g/l) in T2 (Probiotics and enzyme) 
inclusion diet. The values of total 
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cholesterol (4.22g/l to 4.49g/l and 
Triglyceride (1.61g/l to 1.79g/l obtained in 
this work were in line with the findings of 
Haque et al. (2017), and they also, reported 

higher total cholesterol and Triglyceride 
levels in the control group compared to all 
other groups supplemented with either 
antibiotics or probiotics. 

Table 2: Effect of probiotics and enzyme inclusion on the lipid profile of broiler birds  
Parameters  T1  

(Control)  

T2  
(Prob. & Enz.)  

T3  
(Enzyme only)  

T4  
(Prob. Only)  

Tot. Chol. (g/l)  5.07±0.07a

  4.22±0.02c

 4.40±0.06b

 4.49±0.01d

 
Trig. (g/l)

 
1.90±0.00a

  
1.79±0.02b

 
1.89±0.00a

 
1.61±0.02c

  HDL (g/l)
 

1.30±0.03a

  
1.50±0.00c

 
1.40±0.01b

 
0.79±0.05d

 LDL (g/l)
 

3.83±0.60a

  
2.18±0.12c

 
2.78±0.10b

 
2.92±0.02b

 Tot. Chol = Total Cholesterol, Trig. = Triglyceride, HDL = High density lipoprotein, LDL = Low 
density lipoprotein, Prob. = Probiotic, Enz. = Enzyme.

 
Similarly, the result concurred with the 
result of Sho kryazdan et al. (2017) who 
observed that the supplementation of the 
three L. salivarius strains to broilers 
significantly reduced their serum LDL, but 
did not affect HDL levels at 21 and 42 days 
of age. This result is also in agreement with 
Saleh et al. (2012) who reported that the 
inclusion of Aspergillus awamori and 
Saccharomyces cerevisiae in chicken feed 
reduced blood saturated fatty acids and 
increased the polyunsaturated fatty acid. 
The effect of probiotics (Saccharomyces 
cereviasae) and enzyme inclusion on the 
differential count of broiler birds is 
presented in Table 3. Neutrophil and 
lymphocyte were lower in treatment groups 
with dietary inclusion of probiotics. 
However, the neutrophil and lymphocyte 
counts was significantly (p<0.05) higher in 
the control treatment groups, except in T3 
where neutrophil was highest (70.33%). 

Monocyte and eosinophil count were 
significantly (p<0.05) higher in treatment 
group with a mixture of probiotics and 
enzyme with the value 2.33% and 3.67% 
for monocyte and eosinophil respectively. 
There were no significant differences in the 
basophil count across the treatment groups. 
This result perfectly agrees with the work of 
Mohamed et al. (2019) who reported a 
significant reduction in lymphocyte 
percentage by treatment groups with 
dietary inclusion of probiotics. This implies 
that probiotics improves the immune 
system of broiler chickens. This 
improvement is achieved by reducing 
intest inal  pH, intest inal  bacteria  
composition and digestive activity. 
Probiotic bacteria produce molecules with 
antimicrobial activities such as bacteriocins 
which inhibits toxins' production and 
pathogens' adhesion (Matsuzak and Chin, 
2000; Ashayerizadeh et al., 2009). 

Table 3: Effect of probiotics and enzyme inclusion on the differential count of broiler birds  
Parameters  T1  

(Control)  

T2  
(Prob. & Enz.)  

T3  
(Enzyme only)  

T4  
(Prob. Only)  

Neut. (%)  68.33±0.33a

 56.00±2.00b

 70.33±1.53a

 52.00±0.00c

 
Lymph (%)

 
45.67±0.33a

  
38.00±1.16b

 
26.00±1.16d

 
30.67±0.33c

 Eosi (%)
 

2.33±0.33b

 
3.67±0.33a

 
2.00±0.00b

 
2.33±0.33b

 Mono (%)
 

0.00±0.00b

 
2.33±0.03a

 
0.00±0.00b

 
0.00±0.00b

 Baso (%)
 

0.00±0.00
 

0.00±0.00
 

1.00±0.00
 
0.00±0.00

 Neut. = Neutrophil, Lymph. = Lymphocyte, Eosi. Eosinophil, Mono. = Monophil, Baso. = Basophil, 
Prob. = Probiotic, Enz. = Enzyme.
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On the other hand, probiotics stimulated the 
immune response and increase resistance to 
colonization of bacteria (Hassanein and 
Soliman, 2010). The effect of probiotics 
(Saccharomyces cereviasae) and enzyme 
inclusion on the liver function profile of 
broiler birds is presented in Table 4. 
Aspartate aminotransferase (AST) and 
Alanine aminotransferase (ALT) activities 
were significantly (p<0.05) higher in 

treatment groups with bio-enzyme 
compared to the control groups and the 
treatment group with only probiotics, 
except Alkaline phosphatase (ALP) which 
had lover value 10.33ul in the control 
group. The activities of Total bilirubin were 
lower in treatment groups than the control 
group, while the activities of Double 
bilirubin were lower in the control group 
compared to the treatment groups. 

Table 4: Effect of probiotics and enzyme inclusion on the liver function profile of broiler birds  
Parameters  T1  

(Control)  

T2  
(Prob. & Enz.)  

T3  
(Enzyme only)  

T4  
(Prob. Only)  

AST (µl)  124.33±1.45c

 150.67±1.45a

 132.00±1.16b

 114.67±0.33d

 
ALT (µl)

 
27.17±0.33c

 
29.03±0.03b

 
21.00±0.29d

 
28.67±0.67a

 ALP (µl)
 

10.33±0.33d

 
15.67±0.03b

 
17.00±0.00a

 
12.00±0.58c

 Tot. Bili (mg/dl)
 

1.47±0.03a

 
1.43±0.03a

 
1.30±0.06b

 
1.30±0.00b

 D. Bili (mg/dl)
 

0.30±0.03d

 
0.41±0.01c

 
0.87±0.03a

 
0.70±0.03b

 AST = Aspartate aminotransferase, ALT = Alanine aminotransferase, ALP = Alkaline phosphatase,

 Prob. = Probiotic, Enz. = Enzyme, Tot. Bili = Total Bilirubin, D. Bili = Double Bilirubin     

 The decrease in AST values in the 
probiotics treated group perfectly aligns 
with the work of Haque et al. (2017) who 
measured highest value of AST in the 
control treatments and least value in 
probiotic supplemented group. These 
findings concur with the fact that the 
supplementation of probiotics lowers AST 
and ALT level. The values of AST (114.67 
to 150.67µl), ALT (21.00 to 29.03µl) and 
ALP (10.33 to 17.00µl) obtained in this 
study were within the ranges as reported by 
Adriana et al. (2018); Ezeonwumelu and 
Omeodu (2019). Furthermore, Hassanein 
and Soliman (2010) in agreement had 
earlier opined that mechanisms of action of 
probiotics included stimulation of 
endogenous enzymes, reduction of 
metabolic reactions that produce toxic 
substances, and production of vitamins or 
antimicrobial substances.

Conclusion 
Dietary inclusion of probiotics and enzyme 
significantly lowered blood cholesterol, 

improved immunity and liver function 
indices in broiler which are beneficial 
parameters to enhance broiler production. 
Thus, combination of probiotics and 
enzyme should be included in the diet of 
broiler chickens for quality meat 
production and reduction in mortality. 
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