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ABSTRACT : Kadipatta (Murraya Koeingii) is used in Ayurvedic medicine for ailment of various diseases. In order to study effect
of its inclusion on blood –biochemical parameters in poultry, a twelve week feeding trial was conducted on 120 White leghorn layers.
The experimental birds were randomly divided into six treatment groups viz., T1, Control; T2, 0.5% Kadipatta leaf powder; T3, 0.5%
Neem leaf powder; T4, 0.5% Kadipatta and Neem leaf powder (50:50); T5, 0.5% Kadipatta and Neem leaf powder ( 25:75 ); T6, 0.5%
Kadipatta and Neem leaf powder (75:25 ratio)and fed accordingly. Production performance was studied in 3 different phases viz.,
Phase I (22-25 weeks), phase II (26-29 weeks) and phase III during post treatment period (30-33 weeks). In mid of the experiment,
blood samples were collected from six experimental birds of each group for studying haemato-biochemical parameters. Feed
conversion efficiency improved significantly (P≤ 0.01) due to supplementation of Neem and /or Kadipatta leaf powder@ 0.5%.
Blood PCV and serum globulin also increased significantly (P≤0.05). Higher values of HDL cholesterol while lower values of LDL
cholesterol and triglyceride were noted. Kadipatta can be used as feed additive in poultry.
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Indian poultry sector is one of the fastest growing
segments of Indian economy registering an annual
compound growth rate of 6% in egg and 12% in broiler
production. Today, India produces 65 billion eggs
(BAHS, 2012) equivalent to 3.27 million MT and 2.2
million MT of poultry meat, for which some 10.24
million MT and 5.62 million MT of poultry feed is
utilized, respectively. Antibiotics are used in poultry diet
but due to the residual effect in their product i.e. meat and
eggs, its use has been criticized from long time. Herbal
plants and plant derived products are known for their
medicinal value for centuries (Diaz-Sanchez, S et al,
2015) . Neem and kadipatta are such herbal feed additives
which have been recognized worldwide for their
medicinal value (Nayaka, 2013).
Kadipatta, placed in family Rutaceae, GenusMurraya and species Murraya koenigii is also known as
Curry leaves, Karivepallai, Sweet neem leaves or meetha
neem. Kadipatta possesses antifungal, larvicidal,
anticarcinogenic, anti-lipid peroxidative, hypolipidemic,
cholesterol reducing property, anti-microbial,
antibacterial, antiulcer, phagocytic activity and
antihypertensive activity. It is also good source of natural
calcium, Vitamin A and folic acid. The leaves of plant are
used as tonic, stomachic, carminative, internally in

dysentery and vomiting (Iyer and Devi.,2008).There is
scarcity of literature on use of kadipatta leaves in poultry
therefore following experiment was conducted to study
the inclusion effect of Kadipatta leaf powder on
production and blood profile of poultry.
MATERIALS AND METHODS
For this purpose, feeding trial of 12 weeks duration
was conducted on White leghorn layers in completely
randomised design at Instructional Poultry Farm (IPF),
Nagla, G.B.Pant University of Agriculture and
Technology, Pantnagar. The experiment was conducted
on 22 weeks old 120 layers. There were six treatment
employed in experiment viz. T1, T2, T3, T4, T5 and T6. All the
birds were individually weighed and randomly allocated
into 6 treatment groups each with two replicates of 10
laying hens each. The experimental diets were prepared
by addition of Kadipatta leaf powder and Neem leaf
powder in different ratio (Group T1,Control; T2, 0.5%
Kadipatta leaf powder; T3,0.5% Neem leaf powder;
T4,0.5% Kadipatta and Neem leaf powder in 50:50; T5,
0.5% Kadipatta and Neem leaf powder in 25:75 and T6,
0.5% Kadipatta and Neem leaf powder in 75:25 ratio).
The proximate analysis on dry matter basis of Neem and
Kadipatta leaf powder was done before mixing in poultry
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feed. Nutrient requirement of birds were met by feeding
ration as per BIS (1992) specifications. Egg production
parameters were studied after onset of egg production in
three different phases viz. phase I (22-25 weeks), phase II
(26-29 weeks) but during phase III (post treatment) period
only egg production was recorded. For serum biochemical studies, blood samples were collected from six
experimental birds of each group. Approximately 3.0 ml
blood was collected aseptically from their wing, using
sterilized syringes and needles. Collected blood samples
were divided into two parts. One part (1.5ml) was
transferred to the vials for analysis of haematological
parameters using EDTA as anticoagulant. The second part
(1.5ml) of blood was used for separation of serum for
biochemical studies. The data obtained were analysed
using analysis of variance (ANOVA) and the critical
difference (CD) was calculated to determine any
significant difference among the treatment means
(Snedecor and Cochran, 1994) by using STPR3 analysis
software.
RESULTS AND DISCUSSION
The Kadipatta leaf and Neem leaf powder on fresh
basis contained 30.95 and 48.75% dry matter
respectively. The proximate analysis of kadipatta and
neem leaf powder included in diet of poultry on dry matter
basis was crude protein 6.91 and 11.72,ether extract 1.3
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and 4,ash 10 and 10,crude fibre 9 and 13.5 and nitrogen
free extract 72.79 and 70.78%, respectively. The average
egg production, feed consumption and feed conversion
efficiency of laying hens during phase I, II and overall
period are presented in Table 1. The average egg
production in various treatments during phase I and
overall phase were non-significantly different from each
other while highly significant difference (P≤ 0.01) was
found in phase II in which supplementation of Neem
and/or Kadipatta leaf powder was done. In phase I highest
egg production was found in group T4 (67.3%) while
minimum was found in T2 (64.2%). In Phase II maximum
average egg production was found in treatment group T4
(77.70%) while minimum egg production was observed
in the group T1 (68.50). In phase III (post treatment) the
egg production in treatment groups T1,T2, T3,T4,T5 and T6,
were 68.75, 74.00, 76.50, 76.5, 77.00 and 74.00,
respectively. Highest egg production was noted in
groupT4 in which neem and kadipatta leaf powder was
supplemented in 50: 50 ratio which may be possibly due
to presence of macrominerals i.e. potassium, magnesium,
calcium, phosphorus and microminerals such as iron,
copper, manganese and zinc in the leaves of neem and
kadipatta as reported by Patil (2011), Bhowmik et al.
(2010), Atangwho et al (2009) and Tachibana et al.
(2003).

Table 1: Production performance of white leghorn layers during experimental period
Egg
production**
(%)

PERIOD

T1

T2

T3

T4

T5

T6

PHASE I

65.50
±0.70
68.50a
±0.70
67.00
±2.12
68.75
±1.76
105.00
±0.70
107.25a
±0.35
106.12
±1.59
1.93
±0.05
1.87b
±0.02
1.90
±0.03

64.20
±1.13
73.80bc
±1.13
69.00
±6.78
74.00
±1.41
105.75
±0.35
109.25b
±0.35
107.50
±2.47
1.98
±0.03
1.77a
±0.02
1.87
±0.14

66.50
±0.70
76.00cd
±0.98
71.25
±6.71
76.50
±2.12
104.25
± 0.35
109.75b
± 0.35
107.00
±3.88
1.85
±0.05
1.73a
±0.02
1.79
±0.08

67.30
±1.41
77.70b
±1.41
72.50
±7.35
76.50
±5.020
104.62
±0.88
114.25d
±0.36
109.43
±6.80
1.86
±0.05
1.76a
±0.02
1.81
±0.07

67.05
±0.49
76.50d
±0.56
71.77
±6.68
77.00
±4.24
105.25
±1.06
112.25c
±0.36
108.75
±4.94
1.88
±0.03
1.75a
±0.01
1.82
±0.08

66.50
±0.70
73.70b
±0.42
69.80
±4.66
74.00
±2.12
106.75
±0.35
112.75c
±1.06
109.75
±4.24
1.88
±0.04
1.83b
±0.01
1.86
±0.03

PHASE II
OVERALL
PHASE III
Feed intake** (g)

PHASE I
PHASE II
OVERALL

FCR**

PHASE I
PHASE II
OVERALL

Means bearing different superscript in a row differ significantly (P< 0.05)
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The perusal of data shows that increased feed intake
was noted in group supplemented with Kadipatta leaf
powder followed by Neem leaf powder supplemented
groups. The feed consumption in phase I was nonsignificantly different among the treatment groups while
highly significant differences were noted in phase II.
Group T2 and T3; T5 and T6 had similar feed intake among
themselves while significant difference was found
between T4 and T1.In phase II highest feed intake was
noted in T4 (114.25) while minimum in T1 (107.25). The
increased feed intake in kadipatta leaf powder
supplemented group may be due to their distinctive
flavor. Kadipatta leaves stimulate salivary secretion
which in turn initiates digestion. Increase in feed intake
due to supplementation of Neem has also been reported
by Ansari et al. (2008) and Wanker et al. (2009a).
The feed conversion ratio in phase I was similar
among various treatment groups while significant
differences (P≤0.01) were noted in phase II. In phase II,
group T1 and T6 values differed significantly from all
other groups. Non-significant difference was found
between T1 and T6 and also between T2, T3, T4 and
T5.Supplementation of Neem and Kadipatta lowers Feed
conversion ratio. Lower FCR by feeding Neem and
Kadipatta has been reported in earlier reports (Esonu et
al., 2005;Ansari et al.,2008 and Moorthy et al., 2009).
The haematological parameters of experimental
layers have been presented in Table 2. Neem and
kadipatta powder supplemented groups had higher
haemoglobin compared to control.. Haemoglobin values
of treatment group was significantly increased either
probably because neem and kadipatta leaves have blood

purifying properties (Bhowmik et al., 2010) or may be
due to the mineral content especially Fe, Mn, Mg, Zn, Cu,
Ca and P in neem and kadipatta leaves (Atangwho et al.,
2009 and Bhowmik et al., 2010) which are important
element for the synthesis of haemoglobin. Moreover,
kadipatta leaves are rich in folic acid which help in iron
absorption. In agreement with our results Patil (2011) and
Wanker et al. (2009b) reported highly significant
(P<0.01) increased haemoglobin values in broiler
supplemented with neem leaf powder @ 0.2% and 0.3%
of feed. Similarly, Raj et al. (2013) also reported
significantly (P≤ 0.05) increased Haemoglobulin levels
in the bay leaves (Murraya koeinigii) supplemented
groups compared to control.
Significant difference was noted in packed cell
volume (%) values in different treatment groups. Group
T3 differed significantly from T1, T2, T4 and T6 while nonsignificant difference was observed in group T3 and T5.
Highest value was observed in T3 group (26.17%)
followed by groups T5, T4 and T6 (25.33, 24.83 and
24.50%). Non-significant difference was observed in T2,
T4 and T6 values. Similar to our findings Esonu et al.
(2007) reported that packed cell volume of layers were
significantly higher at 10 % inclusion level of neem leaf
meal than other treatment groups. The values of these
blood parameters obtained from birds fed Neem and
kadipatta indicate better nutrient availability and
utilization by the birds. This suggests that the birds were
properly nourished and were able to obtain essential
amino acids and minerals necessary for the normal
functioning of the haematopoetic tissues. Non-significant
difference was observed in total erythrocyte count among
treatment groups. Treatment groups had higher values in

Table 2: Hematological parameters of white leghorn layers during experimental period
HB**(G/DL)
PCV* (%)
TEC (106/µL)
TLC (103/µL)
MCV (FL)
MCH (PG)
MCHC (%)

T1
7.72a
±0.07
23.00a
±0.27
2.61
± 0.02
23.76
± 0 .48
88.13
±1.68
29.60
±0.08
33.62
±0.73

T2
8.03b
±0.10
24.00ab
±0.27
2.64
± 0.13
24.19
± 0.38
91.42
±5.68
30.73
± 1.87
33.60
±0.04

T3
9.18d
±0.04
26.17d
±0.13
2.84
±0.05
24.37
±0.52
92.08
±2.37
32.29
±0.80
35.15
± 0.03

Means bearing different superscript in a row differ significantly (P< 0.05)

T4
8.33c
±0.01
24.83bc
±0.13
2.74
±0.06
24.24
± 0.63
90.55
± 1.81
30.37
±0.78
33.55
± 0.21

T5
8.98d
±0.06
25.33cd
±0.54
2.80
± 0.09
24.37
± 0.74
90.31
±1.24
32.12
± 1.32
35.58
± 0.97

T6
8.25bc
±0.07
24.50bc
±0.13
2.74
± 0.13
24.18
± 1.36
89.77
± 5.06
30.23
± 1.79
33.68
±0.09
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supplemented groups compared to control. Highest value
was noted in T3 group (2.84). Patil (2011) reported nonsignificant difference in TEC value in the group
supplemented with neem leaf powder. Non-significant
difference was observed in total leucocyte count (TLC)
among the treatment groups. Treatment groups had
higher values of TLC in supplemented groups compared
to control. T3and T5 group had highest value. Similar
results have been reported by Khan et al (1995), Patil
(2011) and Raj et al. (2013). Nonsignificant differences
were obtained in Mean Corpuscular Volume (MCV),
Mean Corpuscular Haemoglobulin (MCH) and Mean
corpuscular Haemoglobulin Concentration (MCHC) due
to supplementation of Neem and Kadipatta powder
supplementation.
The serum biochemical Parameters have been
depicted in Table 3. Highly significant differences
(P<0.01) were found in serum glucose values among the
treatment groups. Groups T5 and T6; T2 and T3 did not
differ significantly (P<0.05) among themselves. T4 group
differed significantly from all other groups. The values of
serum glucose decreased in the supplemented groups
compared to the control group. The value of serum
glucose was significantly decreased (P≤ 0.01) which is
probably due to hypoglycemic activity of neem and
kadipatta leaves as reported by Bhowmik et al.(2010) and
probably due to phytochemical constituents
demonstrated in the leaves i.e. flavonoids , saponins,
polyphenols, alkaloids and tannins (Atangwho et al.,
2009). The flavonoids and polyphenols are well known
antioxidant (Tiwari and Rao, 2002). Besides these
antioxidant properties, the phenols, isoflavones, saponins
and tannins are reported to inhibit alpha-amylase, sucrose
(Dinesh et al., 2010) as well as the action of sodium
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glucose-tranporter 1 (SGLUT-1) of the intestinal brush
border, hence having antidiabetic action (Tiwari and Rao,
2002) or could be due to blocking action of epinephrine
on glycogenolysis and peripheral utilization of glucose
(Chattopadhyay et al., 1992).Yadav et al. (2002) also
reported hypoglycemic activity of Murraya koeinigii
leaves in diabetic rats. Ogbuewu (2008) reported that
serum glucose values significantly (P< 0.05) decreases
with increasing level of neem leaf meal in the diets of
rabbits. Serum cholesterol (mg/dl) was highly
significantly (P< 0.01) different among the different
treatment groups although group T2, T3 and T6 did not
differ significantly (P<0.05) among themselves.
Maximum serum cholesterol was recorded in control
group (174.04 mg/dl) which was significantly higher
compared to supplemented groups. The reduction in
serum cholesterol level may be probably either due to
antioxidant activity of neem as reported by Bhowmik et
al. (2010) or hypocholesterolemic effect of neem
(Ogbuewu et al., 2008). The hypocholesterolemic effect
is probably due to the action of neem by which it
indirectly inhibits HMG-CoA reductase, a key enzyme in
cholesterol biosynthesis (Ogbuewu et al, 2010). The
hypocholesterolemic effect of kadipatta may be due to
carbazole alkaloids of plant found to have various
biological activities like anti-oxidant, anti-diabetic, antimicrobial, lipid lowering, etc. Dey etal. (2011) also
reported reduction in serum cholesterol by 26 and 31%
when neem leaf meal was supplemented at 10 and 15
g/Kg respectively. Dey et al. (2011) also noted that
serum cholesterol showed a negative quadratic result
(P≤0.05) In this case, it was reduced by 26 and 31% at 10
and 15 g/kg levels respectively, indicating that Neem
Layer Meal has a hypocholesterolemic effects. Patil
(2011) also reported significant (P<0.05) decrease in

Table 3: Serum bio-chemical parameters of white leghorn layers during experimental period
T1
197.03d
±0.75
Cholesterol** (mg/dl) 174.04d
±1.10
Total protein (g/dl)
4.60
±0.05
Total albumin (g/dl)
1.95
±0.02
Globulin* (G/Dl)
2.65a
±0.062
A:G
0.73
±0.02
Glucose** (mg/dl)

T2
186.72c
±0.67
166.75c
±0.85
4.68
±0.28
1.97
±0.25
2.70a
±0.024
0.73
±0.09

T3
186.30c
±0.27
164.06bc
±0.12
5.55
±0.15
2.33
±0.14
3.22b
±0.012
0.72
±0.04

Means bearing different superscript in a row differ significantly (P< 0.05)

T4
176.19b
±0.2
155.50a
±0. 1
4.95
±0.11
2.00
±0.01
2.95ab
±0.11
0.68
±0.03

T5
164.53a
±0.91
160.22b
±1.12
5.10
±0.06
2.07
±0.02
3.02b
±0.05
0.68
±0.01

T6
164.66a
±0.68
165.10c
±0.44
4.93
±0.04
1.88
±0.15
3.04b
±0.10
0.62
±0.07
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serum cholesterol value in the group supplemented with
neem leaf powder.
Total protein and albumin values were similar in
different treatment groups. Higher value of serum total
protein was noted in neem leaf powder supplemented
group. Patil (2011) also reported non-significant
difference (P<0.05) in total protein and albumin values in
the group supplemented with neem leaf powder.
Significant differences (P≤ 0.05) were found in serum
globulin values in different treatment groups. Nonsignificant (P<0.05) difference was noted in group T2, T4
and T1. The value of globulin increased in the
supplemented group. Neem leaf powder supplemented
group showed higher value compared to control and
kadipatta powder supplemented group. Contrary to our
results, non-significant differences were obtained by Patil
(2011) on supplementing neem leaf powder to layers.
Non-significant differences were found in Albumin:
Globulin ratio in different treatment groups. Patil (2011)
also reported non-significant difference in albumin:
globulin value in the groups supplemented with neem leaf
powder in layers.
CONCLUSION
It is concluded that dietary inclusion of Kadipatta
and Neem affects the haemato-biochemical parameters
of white leghorn layer and can be included @0.5% to
improve health status.
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