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ABSTRACT

At relatively low concentrations in the diet, molasses is extensively used as a vital energy
supplement to improve growth, meat quality, and general health condition. However,
there is little information on feeding molasses to steers: that's why the study sought to
determine the effects of urea molasses supplementation on growth performance and
hemato-biochemical parameters. Twenty Sahiwal steers between 1.5 and 2 years old were
divided into two groups (n=10); steers of group A received untreated straw (Control),
while steers of group B received urea molasses straw (UMS). The body weight of the
steers was measured at every 15 days intervals, and after 90 days of the experimental
period blood samples were collected and serum was prepared for hemato-biochemical
analysis. The result revealed that body weight of the UMS-treated steers increased
significantly from day 15 to day 90 of the experiment compared to the untreated control.
UMS induced a significant increase in hematological parameters such as TEC (p<0.01),
Hb (p<0.01), and PCV (p<0.05), whereas there were no alterations in TLC and DLC
values. Further, UMS treated group showed no significant changes in biochemical
parameters such as AST, ALT, and lipid profile (TC, TG, HDL, LDL) while urea and
creatinine levels increased significantly (p<0.05). Therefore, it could be suggested that
UMS had beneficial effects on growth performance and hemato-biochemical parameters
in Sahiwal steers.

INTRODUCTION

The term agriculture is the integration of crops, livestock, fisheries, and forestry [1].
Livestock, one of the four aspects of agriculture, is essential to the national economy [2],
accounting for roughly 6.5% of GDP and 13% of total foreign exchange revenues [3].
Bangladesh has a population of 118.7 million poultry, 34.1 million ducks, 14.8 million
goats, 1.9 million sheep, 0.83 million buffaloes, and 25.7 million cattle [4]. Since, 25% of
Bangladesh's population works directly in the livestock industry, and 50% of the
population has a partial association with livestock production [5], livestock may be
considered a form of "cash income" for rural farmers who are always willing to sell or
trade [5]. For small farmers in Bangladesh, raising cattle for beef production has grown
to be a significant business [2]. Additionally, cattle fattening can significantly contribute
to rural people’s ability to meet their needs for animal protein and to reduce their level
of poverty [6]. Whereas, it is believed that stimulants like steroids and feed additives
may be utilized in Bangladesh for fattening purposes [7]. On the other hand, experts
believe that acute shortages of feeds and fodder have significantly hampered efforts to
increase cattle output there. Additionally, during Eid-ul-Adha in Bangladesh, a festive
demand for beef cattle increases the importance of the productive performance of cattle
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[8]. Therefore, to make the current beef production system more viable for farmers, it is
imperative to identify its constraints.

In tropical and subtropical nations, straw is a significant agricultural residue that makes
up the majority of the fiber in ruminants' diets [3]. In Bangladesh, rice straw makes up
around 23.57 million tons (81%) of the 29.1 million tons of roughage that are accessible
for ruminants, whereas green grasses make up only 1.6 million tons [9]. As a result, rice
straw, which has low nutritional value and low digestibility, serves as the basal feed for
ruminants [10]. The effective use of this rice straw, which has a low nitrogen
concentration and digestibility due to its high content of lignin, silica, and oxalate, is
crucial for animal productivity in Bangladesh [11]. That is why our animals'
performance is subpar [12].

It was found that feeding animals straw along with a urea and molasses mixture
increases feed intake and straw digestibility [9]. A non-protein nitrogenous substance
called urea can be added to the rations of ruminants to serve as a protein supplement
which is converted to protein by rumen microorganisms [13]. One of the most
commercially significant by-products of sugar mills is molasses, which is simple to
produce and provides energy, minerals, and vitamins relatively quickly [14]. It
enhances the sweetness of the flavor and odor of the feed while also adding to its
effectiveness [15]. Moreover, numerous research revealed that urea molasses straw
(UMS) can increase feed intake and body weight in animals [15]. Through improved
microbial protein, digestibility, and feed intake for a better balance of amino acids and
energy absorption during nutrient intake, UMS supplements may have an impact on
body weight [16]. It is also proven that UMS has positive effects on the hematological
parameters of animals such as the number of red blood cells, white blood cells,
hematocrit value, hemoglobin concentration, percentage of neutrophils, lymphocytes
etc [17]. Moreover, serum biochemical parameters of animals can be altered by
supplementation of UMS with traditional feed materials [18]. An affordable method of
giving ruminants the right amount of protein and energy is to combine non-protein
nitrogenous components with molasses [19]. Whereas, in Bangladesh, there is limited
information available about the supplementation of UMS for steers and its effect on
body weight and hemato-biochemical parameters. Hence, the current study aimed to
determine the effects of UMS on body weight changes, hematological parameters, and
biochemical parameters in Sahiwal steers.

MATERIALS AND METHODS
Experimental animal and design

Twenty Sahiwal steers (Boss indicus), weighing 100 to 120 kg and aged 1.5 to 2 years
were selected randomly from a farm located in Dakshindihi, Phultala, Khulna,
Bangladesh. The steers were randomly assigned to two groups (n=10), the steers of
group A were treated with normal straw along with concentrate (Control) and the
steers of group B were treated with UMS along with regular concentrate.

All the procedures and protocols applied in the current study were authorized by the
Animal Welfare and Experimentation Ethics Committee of Bangladesh Agricultural
University and the ethical approval number was AWEEC/BAU/2022(70).
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Managemental practice of the animals

Steers were kept in an intensive housing system. Normal rice straw was used as feeding
material along with grasses and concentrated feeds. Routine deworming of the selected
steers was done using broad spectrum anthelmintic, Renadex® (Renata Company) @1
bolus/80kg body weight of animal (Levamisole 600 mg + Triclabendazole 900 mg) 14
days prior to the starting of UMS feeding; the steers of the control group were also
treated as same.

Preparation of urea molasses straw

The composition of urea molasses straw (UMS) which innovated in Bangladesh
Livestock Research Institute, Savar, Dhaka is shown in Table 1. The ingredients for
preparing UMS were purchased from the local market of Khulna town. UMS was
prepared by the cold method [20]. Firstly, the molasses was taken in a bowl and mixed
with urea and water. The molasses mixture was then transferred to the small pieces of
straw and mixed to give a thick paste with a sticky consistency. The mixture was then
carried to an air-tight dish and then placed in a dark room for 2-3 hours to make it more
compact. After preparation of the UMS, they were cut to 2 kg for the experimental
group and were supplied to the steers of the experimental group.

Table 1. Composition of urea molasses straw.

Ingredients Amount in Kg Amount in percent
Straw 10 kg 83%

Urea 0.25kg 2%

Molasses 2.5kg 15%

Water 05 Litter

Storage and feeding of UMS

To protect from fungus and soil dust particles, the UMS were covered with
polyethylene after preparation and was stored in a dark storeroom at atmospheric
temperature for future use. The UMS was supplied 2 kg per animal in group B. Total
UMS was divided into two equal half and was placed in a small bowl for feeding in the
morning and the evening. All the steers in each group had free access to regular
grazing and clean drinking water.

Body weight measurement

Throughout the 90-days experimental period, the steers' body weight was assessed
using a balance and weight box at intervals of 15 days (90 days). Before the animal was
fed in the morning, the animal's body weight was recorded and represented in
kilograms (kg).

Blood collection and serum preparation

Blood samples from the jugular vein of both groups of animals were taken aseptically
for the hemato-biochemical analysis using a sterile syringe and needle. From each
animal, about 5ml of blood was collected and immediately shifted to a falcon tube
containing anticoagulant 4% sodium citrate solution (Research-Lab Fine Chem
Industries, Mumbali, India) at a ratio of 1:10 for the hematological tests. About another 5
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ml of blood collected from each animal was immediately shifted to another falcon tube
which was used to separate serum by centrifugation (1500 rpm for 30 minutes) for
biochemical tests [21]. The collected samples were brought to Bangladesh Agricultural
University, Mymensingh-2202 for hemato-biochemical studies.

Hematological examinations

Blood samples collected from the experimental steers were analyzed for the
determination of total erythrocyte count (TEC), hemoglobin concentration (Hb), packed
cell volume (PCV), total leukocyte count (TLC), and differential leukocyte count (DLC)
according to the standard method [22].

Bio-chemical analysis

The Reflotron® auto-analyzer (Boehinger Mannheim, Germany) was used to analyze
blood samples for the following tests: aspartate aminotransferase (AST), alanine
transaminase (ALT), urea and creatinine level, and lipid profile such as total cholesterol
(TC), triglycerides (TG), low-density lipoprotein (LDL) level, and high-density
lipoprotein (HDL) level at Professor Mohammad Hussain Central Laboratory,
Bangladesh Agricultural University, Mymensingh-2202.

Statistical analysis

The obtained data were analyzed using GraphPad Prism (version 9.3.1) following
complete randomized design after curation of data in Microsoft Excel-2010. All the data
were expressed as mean + SD. Unpaired t-test was done setting statistical significance at
p<0.05 to compare between the two groups of animals.

RESULTS
Effect of UMS feeding on body weight

There were no significant changes of the body weight of the steers between the UMS-
treated group and the untreated control group at day 1 of the experiment (Figure 1).
But the steers treated with UMS showed a significant change in body weight compared
to the untreated steers of the control group from day 15 up to the end of the experiment
at day 90 (Figure 1). At day 15 and day 30, the body weight of the steers of UMS treated
group increased significantly at 5% level of significance (p<0.05) compared to the
untreated steers of the control group (Figure 1). Similarly, at day 45 and day 60, the
body weight of the steers of UMS treated group increased significantly at 1% level of
significance (p<0.01), and in the case of day 75 and day 90 increased at 0.1% level of
significance (p<0.001) compared to the untreated steers of the control group (Figure 1).

www.bsmiab.org/jabet

Islam et al., ] Adv Biotechnol Exp Ther. 2023 Jan; 6(1): 265-275

268


http://www.bsmiab.org/jabet

160 -

140 -
j

C) 120 - * kK
E * * *%* * % kK
w100 -
=
o0
o 80 4
z
) 4
- 60
S
2 40 -

20

0 T T T \

Day 1 Day15 Day30 Dayd45 Day60 Day75 Day90
—Control ---UMS

Figure 1. Effect of UMS feeding on body weight. The mean body weights at day 1 to day 90 are presented in the
Figure. Group A- Control (Normal straw), and Group B- UMS treated group. All data were expressed as mean + SD
of 10 animals in each group. Unpaired t-test was done to compare the results between the two groups. Here,
***=Gtatistically significant at 0.1% level (p<0.001), **<Statistically significant at 1% level (p<0.01), *= Statistically
significant at 5% level (p<0.05).

Effect of UMS feeding on hematological parameters

Figures 2 to 4 show the hematological measurements (TEC, Hb, PCV, TLC, and DLC) of
the steers from the control and treatment groups at the conclusion of the experiment.
The levels of TEC and Hb were significantly (p<0.01) raised in steers of the treatment
group compared to the untreated steers of the control group (Figure 2). Similarly, PCV
was also increased significantly (p<0.05) in the steers of treatment group compared to
the untreated steers of the control group (Figure 2). Whereas there were no significant
changes in the case of TLC in the steers of treatment group compared to the untreated
steers of the control group (Figure 3). In the case of DLC, the percentages of neutrophil,
eosinophil, basophil, lymphocyte, and monocyte were not significantly changed between
the steers of the treatment and control group (Figure 4).
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Figure 2. Effect of UMS feeding on A) TEC, B) Hb, and C) PCV. The mean values of TEC, Hb, and PCV are presented
in the Figure. Group A- Control (Normal straw), and Group B- UMS treated group. All data were expressed as mean
+ SD of 10 animals in each group. Unpaired t-test was done to compare the results between the two groups. Here,
**=Statistically significant at 1% level (p<0.01), *= Statistically significant at 5% level (p<0.05).
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Figure 3. Effect of UMS feeding on TLC. The mean values of TLC are presented in the Figure. Group A-
Control (Normal straw), and Group B- UMS treated group. All data were expressed as mean = SD of 10
animals in each group. Unpaired t-test was done to compare the results between the two groups.
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Figure 4. Effect of UMS feeding on DLC. The mean values of A) neutrophil, B) eosinophil, C) basophil, D)
lymphocyte, and E) monocyte are presented. Group A- Control (Normal straw), and Group B- UMS treated
group. All data were expressed as mean + SD of 10 animals in each group. Unpaired t-test was done to
compare the results between the two groups.

Effect of UMS feeding on liver function

At the end of the experiment, the values of liver enzymes such as AST and ALT were
not significantly changed in the UMS-treated group compared to the untreated steers of
the control group (Figure 5).
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Figure 5. Effect of UMS feeding on liver function. The mean values of A) AST and B) ALT are presented in the
graph. Group A- Control (Normal straw), and Group B- UMS treated group. All data were expressed as mean
+ SD of 10 animals in each Figure. Unpaired t-test was done to compare the results between the two groups.

Effect of UMS feeding on kidney function

Both serum urea and creatinine levels of the steers of the treatment group were
significantly increased (p<0.05) compared to the untreated steers of the control group at
the end of the experimental period (Figure 6).
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Figure 6. Effect of UMS feeding on kidney function. The mean values of A) urea and B) creatinine are
presented in the Figure. Group A- Control (Normal straw), and Group B- UMS treated group. All data were
expressed as mean + SD of 10 animals in each group. Unpaired t-test was done to compare the results
between the two groups.

Effect of UMS feeding on lipid profile

The mean values of lipid profiles such as TC level, TG level, LDL level, and HDL level
were not significantly changed in the steers of the treatment group compared to the
untreated steers of the control group after the end of 90 days experimental period
(Figure 7).
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Figure 7. Effect of UMS feeding on lipid profile. The mean values of A) TC, B) TG, C) HDL, and D) LDL are
presented in the Figure. Group A- Control (Normal straw), and Group B- UMS treated group. All data were
expressed as mean = SD of 10 animals in each group. Unpaired t-test was done to compare the results
between the two groups.

DISCUSSION

The present study revealed that the steers treated with UMS induced a significant
increase of body weight of steers compared to the control. The findings can be
compared to earlier studies that found feeding UMS along with wheat bran resulted in
a greater response in terms of daily live weight gain in cattle [12]. A prior study
reported a linear increase of body weight following the treatment of animals with UMS
[23]. UMS supplemented group showed an increase in straw intake that may be
attributed to the improvement in palatability and the addition of sufficient nitrogen,
energy, and minerals. in straw intake might be due to the increase in palatability and
due to supplementation of adequate nitrogen, energy, and minerals [15]. This
acceleration of rumen fermentation was reflected in the fermentation of a higher
amount of straw, which in turn led to a higher amount of straw consumption [15].
Another study also analyzed and reported that UMS supplements may affect body
weight by increasing microbial protein, digestibility, and feed intake for a more optimal
balance of amino acids and energy absorption during nutrient intake [16]. The result
revealed that UMS feeding can improve the body weight of steers.

In contrast to the control, our study found that UMS feeding significantly increased the
hematological parameters such as TEC, Hb concentration, and PCV. These findings
concur with those of other studies, which found that urea molasses produces a rise in
hematological variables such TEC, Hb, and PCV [15]. The increase of the values might
be due to a higher intake of nutrients through UMS and improved digestibility of straw
by urea treatment [24]. The iron, copper, and zinc components in molasses are
important nutrients required for erythropoiesis and these could have possibly elevated
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the RBC and Hb concentration [17]. Blood Hb is an indicator of the erythrocytic normal
level and general well beings of animals [25]. The level of PCV varies due to some
factors like age, sex, physiological state, sexual maturity, drinking water etc. [26]. The
highest levels of PCV due to urea molasses could also be attributed to improved
nutrient availability resulting in enhanced erythropoiesis [17]. In the case of TLC and
DLC, there were no significant changes between the steers treatment and control group.
The findings are in agreement with a prior study [27]. The count (TLC) and type (DLC)
of white blood cells not differing significantly indicates that feeding patterns do not
adversely affect the immune cells and animal apparent health [17]. The findings are
revealing that molasses supplementation had good impacts on both the hematological
system and immunological cells of the body of steers.

AST and ALT, key enzymes of liver have vital role on liver function, and they are the
markers of liver function and have impact on protein metabolism [28]. The results
found in the current investigation demonstrated that blood AST and ALT values were
not altered significantly in response to dietary molasses intake. The findings are similar
with a prior research [27] and all of these indicate that that the steers were conserved
under normal health condition without any hazardous effects of molasses
supplementation on hepatocellular metabolism and liver function as supported by the
improved growth performance [15]. The result revealed that UMS feeding had no
adverse effect on liver function of steers.

A comparatively higher level of urea in UMS supplemented group in present
investigation agrees with a prior research which reported that the urea level was higher
in animals offered UMS supplemented diets as compared to the conventional control
group [29]. The comparative increase of creatinine levels in the present study is in
agreement with earlier studies [30]. Measuring blood creatinine and urea is a useful
and inexpensive approach of detecting renal dysfunction and the increasing amount of
them is an important sign that represents renal function [31]. Although, urea and
creatinine level were slightly higher in treatment group, but no symptoms of toxicity
were noticed during the entire experimental period and all animals were reported to be
active and in good condition. This can be because to reduced dose or shorten duration
of urea molasses in the feed.

In the current study, exposure to urea molasses caused no significant changes in the
TC, TG, HDL, and LDL values. The findings regarding the effect of urea molasses on
serum lipid is consistent with those obtained by previous studies who reported that
supplementation of urea molasses do not have an ill effect on the health status resulted
from no influence on lipid parameters [32]. Some other studies on lipid profile also
found that there was no significant variation between UMS treatment and control
group of animals in the concentrations of cholesterol, triglyceride, HDL, and LDL in
plasma [30, 33]. The result revealed that UMS feeding had no adverse effect on the lipid
profile of steers.

CONCLUSION

We can conclude that except slight increase of urea and creatinine, urea is useful in
improving straw consumption, and general health (body weight and hemato-
biochemical properties) of the steers if supplemented with proper rate and ratio. To
minimize the adverse effects and get a comprehensive result the duration of the
experiment should be prolonged. Further study should be carried out including more
parameters to determine any toxicity of UMS.
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