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Abstract

This study investigated the effects of commercial enzymes in the diet of weaner pigs on
growth, haematological and serum biochemical indices of pigs. Total of 54 weaned pigs
which were Largewhite x Landrace crosses with average weight of 11.87+2.36 kg were
used. They were randomly allotted to three dietary treatments T1 (Control/Basal diet),
T2 (Basal diet + 3-Glucanase at 100g/tonne), and T3 (Basal diet + Enziblend Energy at
500g/tonne) with six replicates in each treatment in a completely randomized design.
The results revealed that the feed intake and weight gain did not significantly (P>0.05)
differ among the treatments. Weight gain was highest in T2 with 22.2 kg, 21.72 kg in T1
and 20.06 kg in T3. Similarly, the feed conversion ratio (FCR) was not significantly
(P>0.05) influenced by the addition of the enzymes to the diets. The erythrocyte counts,
leukocytes counts, haemoglobin concentration, packed cell volume (PCV) and other
haematological indices assayed were not significantly (P>0.05) different among the
treatments. The erythrocyte counts were 5.86, 5.55 and 5.91 x 106 p/L in T1, T2 and T3
respectively. All serum indices showed no significant (P>0.05) difference across all
treatments except in aspartate aminotransferase (AST), total cholesterol and high density
lipoprotein cholesterol (HDL). The AST concentration was highest in T3 (57.88 IU/L).
Cholesterol and HDL levels were significantly (P<0.05) highestin T1 (144.41 mg/dL and
93.18 mg/dL respectively). The addition of enzymes to the diet of the pigs in this study
did not compromise the growth nor adversely affect the hepatic function and health of
the animals.
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Introduction

Achieving optimal growth rates
and feed efficiency in weaner pigs is a
complex and multifaceted challenge
which has significant implications on the
welfare and economic sustainability
within the swine industry. An essential
aspect of this challenge is the
formulation of efficient cost-
effective diets that can meet the
nutritional needs of weaner pigs. The
growth rates of weaner pigs are usually
affected by the change in plane of
nutrition from a liquid milk-based diet

and

that is highly nutritious, soluble and
easily absorbable into the body system to
a solid feed diet that is not easily
digestible. The process of this change in
the plane of nutrition at weaning causes
functional as well as morphological
changes to the gastro-intestinal tracts
(GIT) of the pigs leading to intestinal
dysfunction retarded growth.
Dietary fibre and anti-nutritional factors
in the diets of weaned pigs are part of the

and

stressors that have been identified to
contribute to post-weaning stress in pigs
(Zheng et al, 2021). One promising
avenue for addressing this challenge is
the utilisation of additives such as
enzymes which help to enhance nutrient
absorption, reduce feed wastage and
ultimately promote the growth and well-
being of weaned pigs.

The use of enzymes such as [3-
Glucanase and Enziblend Energy have
shown potential
fibrous components of non-ruminants

in breaking down

diets and improving its nutrient
utilisation (Fan et al., 2009; Amaefule et
al, 2020). Usually, piglets are
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transitioned from milk to solid feed
abruptly at weaning. This frequently
leads to a decrease in feed intake,
growth, increased susceptibility to
diseases and diarrhoea (Spreeuwenberg
et al, 2001; Bruininx et al, 2002;
O’Doherty et al, 2023). Therefore,
optimising nutrition during the weaner
phase of pig life is crucial for swine
producers in order to improve their
health, productivity
profitability. 3-Glucanase is an enzyme

capable of degrading complex (3-glucans

and overall

found in many plant-based ingredients
commonly used in swine diets. Enziblend
Energy is a blend of enzymes designed to
optimise the digestion of various dietary
components
starches. Also, the use of agro-industrial
by-products (AIBPs) such as maize offal,

particularly fibre and

palm kernel cake, brewers’ dried grains
and rice milling waste has been limited
due to the high levels of crude fibre and
non-starch (NSPs)
which may not be digested by the

polysaccharides

endogenous enzymes of monogastric
animals (Dalolio et al., 2016; Amaefule et
al., 2020). Nutritionists have carried out
studies to investigate the effect of
specific enzymes on fibrous feedstuff in
pig diet (Mavromichalis et al, 2000;
Duarte et al, 2021; Aderibigbe et al,
2024). However, there is need to keep
investigating the effects of addition of
various enzyme compositions to pig
diets on the performance of different
classes of pigs. Therefore, the objective
of this study is to assess the effect of B-
Glucanase, a enzyme
Enziblend Energy which is a multi-

single and

enzyme complex on the performance,
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heamatological and serum biochemical
indices of weaned pigs.

Materials and methods

Experimental site and  Animal

management

This research was conducted at the
Piggery Unit, AK Research Farms,
Eleyele, Ibadan, Oyo State, Nigeria. The
study lasted 70 days. Fifty-four (54)
weaned piglets (Large White x Landrace
crosses) with mean weight of
11.87+2.36kg (*SE) were used in this
study. The animals were housed in an
open-sided cross-ventilated pen with a
concrete floor. The animals were fed ad
libitum and were allowed free access to
throughout the

cool clean water

experimental period
Experimental Design

The weaner pigs (54) were randomly
allotted to 3 dietary treatments labeled
T1, T2 and T3 completely
randomized design (CRD). Each
treatment was replicated 6 times with 3
animals per replicate. The diets were

in a

formulated as shown in Table 1 to meet
the nutrient requirements for weaner
pigs as recommended by the National
Research Council (2012). Pigs in T1
(which was the control group) were fed
a basal diet without enzyme addition.
Pigs in T2 were fed basal diet with
100g/tonne of B-Glucanase while pigs in
T3 contained the basal diet with
500g/tonne of Enziblend Energy®. -
Glucanase and Enziblend Energy® were
included in the diets in this study at rates
recommended by the producers.
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Table 1: Composition of experimental diets

Ingredients T1 T2 T3
Maize 450.00 450.00 450.00
Corn bran 100.00 100.00 100.00
Rice bran plus 100.00 100.00 100.00
Groundnut

cake 240.00 240.00 240.00
B-Glucanase 0 0.10 0
Enziblend

Energy 0 0 0.50
Bone 16.00 16.00 16.50
Opyster shell 8.00 8.00 8.00
PKC (local) 80.00 80.00 80.00
Methionine 0.30 0.30 0.30
Lysine 0.40 0.40 0.40
Salt 2.50 2.50 2.50
Threonine 0.30 0.30 0.30
Premix 2.50 2.50 2.50
Total 1000.00 1000.10  1000.50
Calculated

Analysis

Crude Protein

(%) 17.69 17.69 17.69
Crude Fibre

(%) 5.50 5.50 5.50
Energy

(Kcal’kg ME) 2883.90 2883.90  2883.90

Data Collection

The feed intake was estimated daily by
subtracting the weight of the left-over
feed from that of the feed given. A walk-
through digital measuring scale was
used to determine the weights of the pigs
on a weekly basis. The weight gain was
estimated as the difference between the
initial and the final body weights. The
feed (FCR)
calculated as the ratio of feed intake to
weight gain. At the end of the study,
blood samples were collected from the

conversion ratio was

animals through the jugular veins using
hypodermic needles and syringes. The
blood was collected into 5ml sample
bottles containing ethylenediamine
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tetra-acetate (EDTA) as anti-coagulant
for the assessment of haematological
indices while blood sampled for serum
analysis were collected into plain (anti-
coagulant-free) sample bottles.

Haematological parameters such as
packed cell volume (PCV), haemoglobin
concentration,  erythrocyte  count,
leucocyte count, platelet, neutrophils,
and

monocytes eosinophils

determined. Serum biochemical indices

were

assayed were liver enzymes (aspertate
aminotransferase and alanine
aminotransferase), total protein,
albumin, glucose, cholesterol, creatinine,
blood urea nitrogen (BUN) and high
density lipo-protein (HDL).

Data analysis

Data were subjected to analysis of
variance (ANOVA) procedures using the
General Linear Model (GLM) procedures
of SAS (2002) version 9.0. The means
among variables that were significant
were separated using the Duncan’s
Multiple Range Test (1955). The data
were presented as means and standard
deviations. The level of significance was
defined as P < 0.05.

Results and discussion

Growth indices of weaner pigs fed [-
Glucanase and Enziblend Energy in the
diet

of the influence of
supplementation of weaner pig diets
with (3-Glucanase and Enziblend Energy

are as highlighted in Table 2. The results

Results
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obtained in this study revealed that there
were no significant (P>0.05) differences
in the feed intake among the pigs in the
different treatments {T1 (76.86kg), T2
(81.61kg) and T3 (76.07 kg)}. The weight
gain of pigs in T2 (22.20 kg) and T3
(20.06 kg) were not significantly
(P>0.05) different from those fed the
basal diet (21.72 kg). This implied that
pigs in T2 and T3 demonstrated weight
gains comparable to those fed the basal
diet but not better than them. The weight
gain in the supplemented groups implied
that these enzymes did not compromise
the nutritional value or digestibility of
the diets, reinforcing their potential as
viable additives in pig nutrition. The
results obtained were similar to what
was reported by Munezero and Kim
(2022) where the supplementation of
the diets of weanling pigs with protease
did not significantly influence feed intake
and weight gain when fed up to 5 weeks.
There was significant (P>0.05)
difference in the feed conversion ratio

no

(FCR) of pigs across all the treatments
{T1 (3.53), T2 (3.67) and T3 (3.86)}. It
could be deduced that the incorporation
of B-Glucanase and Enziblend Energy in
the diets of the pigs did not substantially
impact the conversion of feed into flesh.
This corroborated the findings of
Agyekum etal. (2015) who reported that
B-Glucanase supplementation showed
no significant improvement on the
performance of pigs. In contrast, Dritz et
al. (1995) and Fan et al. (2009) reported
beneficial effects of 3-Glucanase in the
diet of weaned pigs.
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Table 2. Effect of B-Glucanase and Enziblend Energy in the diet of weaner pigs on growth

performance

Parameters T1 T2 T3
Initial weight (Kg) 12.03+1.80 11.78+£2.51 11.81+4.59
Final weight 33.75+5.48 33.97+3.83 31.87+10.66
Feed intake (Kg) 76.86+:14.17 81.61+8.76 76.07+£17.60
ADFI (Kg) 1.10+£0.20 1.17+0.13 1.09+0.25
Weight gain (Kg) 21.7243.73 22.20£1.55 20.06+6.08
ADWG (g) 310.29+53.29 317.10+£22.15 286.60+86.80
FCR 3.534+0.10 3.67+0.17 3.86+0.36

Means along the same row with the same superscript are not significantly different (P>0.05)

T1 - Control/Basal diet; T2 - Basal diet + 3-Glucanase (100g/tonnes); T3 - Basal diet + Enziblend Energy (500g/tonnes);
ADFI - Average daily feed intake; ADWG - Average daily weight gain; FCR - Feed conversion ratio.

Haematology of weaner pigs fed [-
Glucanase and Enziblend Energy in the
diet

Haematological assays
important indicators used for assessing
the health status of an animal (Onasanya
et al, 2015; Koomkrong et al, 2017;
Zhang et al,, 2022). The haematological
indices of weaner pigs fed (-Glucanase
and Enziblend Energy in the diet is as
shown in Table 3. All haematological
indices showed no significant (P>0.05)
differences across the treatments. This

are

may indicate that the packed cell volume

(PCV) level was not influenced by
inclusion of the enzymes. The
erythrocyte counts did not differ

significantly among the pigs on the
different dietary treatments. This may
imply that the animals were not anaemic
during the experiment and erythrocyte
count was influenced by the
inclusion of 3-Glucanase and Enziblend
Energy in the diet. The leucocyte count

not

which is crucial for immune evaluation
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was highest in T1 (8570.00 x 103 p/L)
but not significantly (P<0.05) higher
than those in T2 (8258.30x 103 p/L) and
T1 (7350.00 x 103 p/L). This is in
contrast to the findings of Adesehinwa et
al. (2011) and Irekhore et al. (2015)
where PCV, haemoglobin, erythrocyte
and leukocyte counts were significantly
influenced by the addition of enzymes in
the diet. The values obtained for the
haematological indices examined in this
study were within the normal
physiological range for weaner pigs (Eze
et al, 2010; Perri et al, 2017). This
showed that the addition of the enzymes
to the diet of the weaned pigs did not
compromise the haematology of the
animals.

Serum biochemistry of weaner pigs fed [3-
Glucanase and Enziblend Energy in the
diet

One of the important factors that
influences the concentration of different
metabolites in the serum of animals is
the nutritional status of the animals.
Results of the serum biochemical indices
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of weaner pigs fed [B-Glucanase and
Enziblend Energy in the diet are as
presented in Table 4. Pigs in T3 fed
Enziblend Energy in the diet recorded
the highest (P<0.05) concentration of
Aspertate (AST)
(57.88 IU/L) in comparison to values
recorded for pigs in T1 (39.38 IU/L) and
T2 (32.82 1IU/L). Elevated AST and ALT
(Alanine aminotransferase) levels in the
blood are often

aminotransferase

indicative of liver
damage or injury. However, the inclusion
of enzyme in the diets of pigs in this
study did not negatively affect hepatic
function since the values were within the
normal physiological range (Yu et al,
2019).

There were variations in the
mean values of ALT (23.53 IU/L),
albumin (2.93 g/dL), creatinine (1.84
mg/dL) and Blood Urea Nitrogen (BUN)
(20.22 mg/dL) however, they were not
significantly (P<0.05) different.
Creatinine and blood urea nitrogen are
general measures of renal function in
animals because they are products of
some metabolic activities which are
eventually filtered from the body via the
kidneys. Nevertheless, their levels in the
serum glomerular
filteration The
obtained in this study was similar to
reports of Wang et al. (2009) and Yin and
Kim (2019). The authors reported that

increases when

decreases. results
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the addition of enzymes to the diets of
pigs did not influence the creatinine and
BUN concentration of pigs. The highest
numerical concentration of cholesterol
recorded in T1 (144.41 mg/dL) also was
similar to that recorded in T2 (139.55
mg/dL) but significantly higher when
compared to T3 (126.03 mg/dL). The
significant (P<0.05) lower cholesterol
level in T3 might be associated with
changes in the pigs metabolic processes.
High cholesterol levels are typically
associated with a risk of cardiovascular
disease.

Pigs in T1 (93.18 mg/dL) had the
highest concentration of HDL which was
similar to that recorded for pigs in T2
(83.26 mg/dL) but significantly (P<0.05)
higher than those in T3 (71.98 mg/dL).
Although the HDL level was significantly
(P<0.05) lower in T3, having HDL levels
across all treatments within the normal
physiological range suggests that the
enzymes did not have a significant
impact on the pigs' ability to transport
excess cholesterol. This can be seen as a
positive outcome as maintaining healthy
HDL important  for
cardiovascular health (Navab et al,
2011). The serum biochemical indices

levels is

measured in this study were within the
normal physiological ranges for swine
(Yuetal, 2019).
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Table 3: Haematological indices of weaner pigs fed B-Glucanase and Enziblend Energy in the

diet.

Parameters T1 T2 T3 P (ANOVA)
PCV (%) 35.67+1.89 34.17+1.61 35.83+0.58 0.699
Haemogblobin (g/dl) 11.85+0.71 11.27+0.55 11.77+0.15 0.669
Erythrocyte Count

(x10° W) 5.86+0.53 5.55+0.33 5.91+0.43 0.597
Leucocyte Count

(x10° WL) 8370.00+1161 8258.30+£1371 7350.00+£1481 0.501
Platelet (x103 p/L) 129.50+6.94 140.33+3.69 131.00+1.73 0.212
Lymphocyte (%) 65.33+2.02 64.33+0.29 66.00+2.65 0.699

i 9 + +

Neutrophils (%) 31.33+0.76 32.17+0.76 99.8344.05 0.583
Monocytes (%) 1.83+0.76 1.33+0.76 1.33+1.04 0.585
Eosinophils (%) 1.50+0.87 2.17+0.29 2.33+0.58 0.255

Means along the same row without superscript are not significantly (p<0.05) different

PCV - Packed cell volume

Table 4: Serum biochemistry of weaner pigs fed B-Glucanase and Enziblend Energy in the diet

Parameters T1 T2 T3 P (ANOVA)
AST (IU/L) 39.37+9.05° 32.82+2.51° 57.88+23.00° 0.024
ALT (IU/L) 21.04+4.87 23.00+4.15 23.53+5.27 0.688
Total Protein (g/dL) 7.07+0.21 6.58+0.35 6.80+0.77 0.508
Albumin (g/dL) 2.87+0.19 2.43+0.37 2.93+0.36 0.201
Globulin (g/dL) 4.18+0.35 4.16+0.44 3.87£1.08 0.795
Glucose (mg/dL) 75.80+14.65 70.93+5.72 71.93+6.38 0.796
Cholesterol (mg/dL) 144.41£7.95*  139.55+£6.99*°  126.03+5.78" 0.011
Creatinine (mg/dL) 1.56+0.64 1.79+£0.10 1.84+0.20 0.478
BUN (mg/dL) 19.69+0.95 19.32+1.56 20.22+0.11 0.621
HDL (mg/dL) 03.18+1.882 83.26+4.49%  71.98+13.03° 0.047

ab Means along the same row without superscript are not significantly (p<0.05) different. Where AST -
Aspartate aminotransferase, ALT - Alanine aminotransferase, BUN - Blood Urea Nitrogen, HDL — High density lipoprotein

Conclusion

In conclusion, the addition of -
Glucanase and Enziblend Energy to the
diets of weaner pigs in this study did not
improve nor compromise the growth
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performance of the pigs. Also, the health
status and liver function of the pigs were
not adversely affected by the inclusion of
the enzymes in the diets of the weaner
pigs. Further studies involving increase
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in dietary fibres and the enzymes is
suggested.
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