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ABSTRACT

A study was conducted to assess the effect of feeding compressed complete feed block (CCFB) containing 5% guar meal on the
blood biochemical proﬁle in the crossbred (CB) calves. Twelve growing crossbred male calves (6-10 months old), were selected
and divided into two groups (six in each) by using paired random design. The control group (T1) was fed CCFB alone while
treatment group (T2) was fed with CCFB containing 5% guar meal. Both the diets were iso-nitrogenous and were formulated
to meet the requirement of 600 g/d average daily gain. The study was conducted for 120 days. Blood was collected to harvest
the serum and serum metabolites were analyzed using standard protocol. The mean values for Hb (mg/ dl), serum glucose (mg/
dl), total protein (g/dl), albumin (g/dl), globulin (g/dl), A: G ratio, SGOT, SGPT (IU/L) and serum urea-N (mg/dl) of all the
experimental CB calves were found to be statistically similar with that of the control group. It is concluded that the inclusion
of guar meal at 5% in CCFB has no any adverse effect on the blood biochemical proﬁle in the CB calves in long term feeding.
Keywords: Compressed complete feed block, guar meal, crossbred calves, saponin.

The rapid world-wide expansion of livestock and
human population strongly indicates that a crisis will be
precipitated in the livestock feed industries in the near
future. The shortage of protein and energy feeds and
economic considerations have attracted the attention
of veterinary nutritionists to use unconventional feed
resources in the feeding of livestock. Guar meal is a
relatively inexpensive high protein meal produced as a byproduct of guar gum manufacture. It is a potential source
of protein and has been used to feed livestock and poultry.
Data of Mathur and Mathur (1989) showed that guar meal
is comparable to soybean meal in terms of nutritional
content. For instance, the minimum crude protein
percentage of guar meal is rated at 50% compared to 48%
of soy bean meal. Its crude ﬁbre is at 6.8% maximum,
while that of soybean meal is at 3%; it has a minimum
crude fat content of 5% versus 1% of soybean meal, and
has a higher protein solubility of 89% than soybean meal

with 78%. Guar also contains 13% crude saponin on DM
basis (Curl et al., 1986).
The use of guar meal is limited because it contains some
anti-nutritional factors such as saponins, residual gums
and trypsin inhibitors. Saponins are found in various plants
in different forms, resulting in their different activities.
Many saponins have a general action on lipid membranes
and cause lysis of red blood cells in vitro and in vivo by
intravenous administration. Saponins at minimal level in
diet have positive inﬂuence on the rumen fermentation.
The blood consisting of blood cells and plasma fulﬁls
the transport, regulatory, protective and homeostatic
functions (Nasyrova et al., 2006). Determination of
the haematological proﬁles reﬂects the physiological
responsiveness of the animals to its internal and external
environment (Esonu et al., 2001). Haematology and
serum biochemistry assay of livestock suggest the
physiological disposition of the animals to their nutrition
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(Madubuike and Ekenyem, 2006). Serum biochemistry is
important indicator of health and disease in animals and
has become vital in the diagnosis, treatment or prognosis
of many diseases (Eze et al., 2010). Keeping above points
in view, the present study was conducted to assess the
effect of feeding CCFB containing 5% guar meal on blood
biochemical proﬁle of crossbred calves.

(Radostits et al., 2003) and did not differ signiﬁcantly
(P>0.05) among different dietary treatments. Present
results indicate that feeding of guar meal at 5% level in
CCFB have no adverse effect on target Hb in CB calves
for 120 days. Similar to our study, Ojha (2010) have
also observed that supplementation of 10% guar meal in
concentrate mixture did not have any change in Hb values
in crossbred calves of control and treatment groups.

MATERIALS AND METHODS
The protocol for this experiment was approved and calves
were cared according to the guidelines of the Institutional
Animal Care and Use Committee of Indian Veterinary
Research Institute, Izatnagar, Bareilly, (UP), India.

Table 1. Physical and chemical composition of CCFB offered to
crossbred calves.
Physical composition (g) of 5 kg CCFB
S.N.

Animals and experimental design
Twelve growing crossbred male calves (6-10 months
old), were selected and divided into two groups of six in
each by using paired random design. The control group
(T1) was fed CCFB while treatment group (T2) was fed
CCFB containing 5% guar meal. Physical and chemical
composition of the diet fed to the animals is given in Table
1. Both the diets were made iso-nitrogenous and were
formulated to meet the requirement of 600 g/d growth
as per NRC (2001). All the animals were dewormed
and vaccinated before the onset of the experiment. The
experiment was conducted for 120 days. Blood was
collected at the end of experimental trial by jugular vein
puncture and serum was collected and then stored at
-20°C until further analysis. Serum was analysed after
thawing for various biochemical and enzymatic proﬁles
by standard protocol using commercial diagnostic kit. The
experimental data generated were analyzed using the SPSS
(SPSS Inc., Chicago, Illinois, USA) computer package.
RESULTS AND DISCUSSION
Blood haemoglobin (Hb) is an indicator of erythrocytic
normal level and general well beings of animals. The
average Hb concentration at the end of metabolism trial
was 12.87 ± 0.59 and 12.69 ± 0.35 in control and treatment
groups, respectively (Table 2). Saponins are having the
haemolytic properties (Hassan et al., 2007) and they may
lower the Hb level in the body of the animal but, levels
of Hb observed in the present study were within the
normal physiological range (Hb, 9-15 g/ dl) in CB calves
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Particulars

Groups #
T1

T2

1

Wheat straw

2500

2500

2

Crushed maize

750

675

3

Wheat bran

875

875

4

Soybean meal

800

625

5

Guar meal

-

250

6

Min. Mixture

50

50

7
1

Common salt
25
Chemical composition (% DM basis)
Organic matter
91.51

91.39

2

Crude protein

13.12

13.12

3

Ether extract

1.31

1.79

4

Neutral detergent ﬁbres

52.49

50.88

5

Hemicelluloses

19.21

17.8

6

Total carbohydrates

77.05

76.44

7

Calcium

0.98

0.96

8

Phosphorus

0.72

0.71

25

# Group T1 and T2 contain compressed complete feed block
(CCFB) with and without 5% guar meal, respectively.

The glucose level is an indicator of the normal
physiological condition and well being of animals. Serum
glucose concentration (mg/dl) was 59.12 ± 2.38 and 56.23
± 5.47 in control and treatment groups, respectively and
within the (50 to 80 mg/ dl) normal physiological range
for cattle (Kaneko, 1989) and did not differ signiﬁcantly
(P>0.05). Similarly, Paliwal et al., (1989) reported the
glucose concentration ranged from 53 to 57 mg/dl in the
blood of growing buffalo calves fed on guar meal. Ojha
(2010) also reported similar glucose content in blood
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if CB calves fed on diets containing 10% guar meal in
concentrate mixture. Conversely Tiwari et al., (1994)
observed increased glucose concentration in blood when
they provided 30% and 40% ME energy requirements
through crushed and boiled guar meal. An increased or
decreased level of serum glucose level is an indicator of
stress to the animals. However, in present study, analogous
glucose level (Table 2) indicates normal physiological
condition of all the experimental animals throughout
the experimental period. This might be due to only 5%
inclusion of guar meal and if guar meal is present in more
amounts it has highly digestible NFE which generally
favour propionate type of fermentation in rumen.
Table 2. Dry matter intake and Blood biochemical parameters in
different groups of crossbred calves
Attributes

T1

T2

SEM

Sig

Dry matter intake (DMI)
Intake (kg)

5.12 ±
0.49

5.31 ±
0.39

0.30

NS

Digested (kg)

3.53 ±
0.39

3.51 ±
0.27

0.22

NS

Digestibility (%)

63.63 ±
1.18

64.96 ±
0.81

0.76

NS

Blood biochemical parameters
Hb

12.87 ±
0.59

12.69 ±
0.35

0.33

NS

Glucose

59.12 ±
2.38

56.23 ±
5.47

2.88

NS

Total protein

7.44 ±
0.24

7.63 ±
0.24

0.16

NS

Albumin

5.01 ±
0.28

5.20 ±
0.27

0.18

NS

Globulin

2.44 ±
0.18

2.48 ±
0.20

0.13

NS

A/G ratio

2.05 ±
0.07

2.14 ±
0.20

0.10

NS

SGOT

18.70 ±
0.77

18.58 ±
1.06

0.63

NS

SGPT

82.33 ±
7.37

89.02 ±
3.85

4.09

NS

Serum urea

25.18 ±
2.63

21.73 ±
2.75

1.91

NS

NS: Non signiﬁcant (P>0.05)
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Increased SGPT activity has been reported by feeding
unconventional feeds (solvent extracted mahua cake) in
sheep (Singh, 1987) and deoiled salseed meal in lambs
(Garg et al., 1984). The activity of SGOT and SGPT is
an indicator of damage to liver and muscles (Silanikove
et al., 1996; Casteel, 1999). However, activities of both
SGOT and SGPT in present study were within the normal
physiological range reported for calves (Kaneko, 1989)
and did not differ signiﬁcantly (P<0.05) among dietary
treatments. The mean values of SGOT (82.33±7.37 and
89.02 ± 3.85) and SGPT (18.70 ± 0.77 and 18.58 ± 1.06)
IU/ L were comparable between two groups (T1 and
T2). This ﬁnding are in agreement with Ojha (2010) who
reported that inclusion of 10% guar meal in concentrate
mixture did not alter SGOT and SGPT values in crossbred
calves. Similarly, Paliwal et al., (1989) also did not get any
change in SGPT (IU/L) values (30.0 to 35.4) in growing
buffalo calves fed on formaldehyde protected guar meal.
Thus, ﬁndings of present experiment are an indication that
saponins level present in CCFB are within the safe level.
In the present study, serum total protein, albumin, globulin
and albumin : globulin (A:G) remained within normal range
and did not differ signiﬁcantly (P<0.05) among different
dietary treatments. The serum protein concentration at
the end of metabolism trial was 7.44 ± 0.24 and 7.63 ±
0.24 in control and treatment groups respectively and
was statistically (P>0.05) similar. This indicates that
experimental feeds having saponins within normal range
had no deleterious effect on serum protein. This is in
agreement with the ﬁndings of Paliwal et al., (1989) who
reported serum protein (g/dl) ranged from 6.75 to 7.97,
serum albumin ranged from 3.23 to 3.41 g/dl and serum
globulin varied from 3.59 to 4.67 g/dl in growing buffalo
calves fed different type of guar seed/meal. Further it is
in accordance with the ﬁnding of Anbarasua et al., (2004)
who reported that serum protein (albumin, globulin) level
did not differ signiﬁcantly due to the replacement of 50%
dietary protein by saponins containing leaf meal mixture.
Moreover Ojha (2010) reported that feeding of 10% guar
meal in concentrate mixture in crossbred calves did not
produce any signiﬁcant difference in concentration of
serum proteins in comparison to control group.
The mean values of serum urea (mg/dl) were 25.18 ±
2.63 and 21.73 ± 2.75 in control and treatment groups,
respectively and was statistically (P<0.05) similar in
both the groups. This corroborates well with the ﬁndings
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of Paliwal et al., (1989) who fed growing buffalo calves
fed on formaldehyde protected guar meal. Similarly, Wu
et al., (1994) also reported that serum urea level did not
differ signiﬁcantly when fed saponin from yucca extract.
Contrary to this, Gudev et al., (2005) reported lower serum
urea level in lambs when saponins at a level of 2g per day
were given to the lambs. In agreement with this ﬁnding
feeding of Yucca saponin reduce blood urea in poultry
(Preston and Leng, 1987).
CONCLUSION
From the results of the present ﬁndings, it is concluded that
feeding of compressed complete feed block containing
guar meal at 5% level has no any adverse effect on serum
biochemical proﬁle in CB calves during long term feeding.
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