International Journal of Therapeutic Applications, Volume 27, 2015, 25-31

1JTA

International Journal of Therapeutic Applications
ISSN 2320-138X

EFFECT OF AN EARLY NUTRITIONAL SUPPLEMENT ON BROILER PERFORMANCE

N.V. Jadhavl, Basavaraj Awatil, Vivek M. Patill, D.T. Naikl, Srikant Kulkarnil, M.D. Suranagil,
K. Ravikanthz, Adarsh?’

1Veterinary College, Bidar, Karnataka, India.
*Clinical Research & Development, Ayurvet Limited, Baddi, H.P., India.

ABSTRACT

135 day old commercial broiler chicks were
randomly divided in to 3 groups (n=45, 3
replicates). Group TO- unsupplemented control
group, Group T1, supplemented with
Chikimune @ 6 g paste/chick/day and Group
T2, supplemented with Chikimune @ 8 g
paste/chick/day (Chikimune supplemented for
first two days at poultry farm and no feed was
offered during this period). Immune
modulatory effect, dressing vyield, histo-
pathology of intestine along with weight of
lymphoid organs and biochemical parameters
were studied respectively. The results revealed
that Chikimune supplementation significantly
(P<0.05) improved the average final body
weight (g) (group T1-1788.42, group T2-
1831.00) when compared with control (group
T0-1742. 35). Lymphoid organs weight also
improved in Chikimune supplemented birds.
Biochemical investigations recorded
comparable improved values (mg/dl) of blood
biochemical parameters in supplemented birds.
The antibody titer against Ranikhet disease at
3rd and 5th week in treated groups was
notably higher (1: 128/256) than non-treated
broilers (1:16/32) indicating better immunity
set-up. Chikimune supplementation was
efficacious in improving immunity and
decreasing the incidence of mortality in chicks.
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INTRODUCTION

In poultry the immune system, has developed
several levels of defense strategies to cope with a
wide spectrum of pathogens. In avian species,
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humoral immunity is particularly effective against
extracellular antigens, CMI responses are specialized
in the elimination of intracellular antigens (Erf,
2004). Immunosuppression effects the growth and
feed consumption in poultry birds (Li et al., 2013).
Under Immunosuppression, the immunoregulatory
organs such as bursa of fabricius, thymus and spleen
size decreases (Muneer et al., 1988). Feeding
possibly affects the growth and immune phenotype
in chicks (Madsen et al, 2004). Early feeding of
newly hatched chicks affects performance and
immunity (Bhanja et al.,, 2010). Yang et al., (2009)
observed an inverse relationship between a feed
deprivation period and weight gain of chicks. Early
feeding is essential for the development and growth
of the gastrointestinal system of the bird. Nutrients
are required to provide the building blocks for
immune cells and tissues. Phytogenic have been
reported to enhance feed intake, activate digestive
enzymes and stimulate immune function in poultry
(Lee et al., 2003). Plant metabolites may affect the
physiological and chemical function of the digestive
tract (Rahimi et al., 2011). The stabilizing effect on
intestinal microflora may be associated with
intermediate nutrient metabolism (Jamroz et al,
2003). Various herbs Allium sativum, Glycyrrhiza
glabra, Plantago major and Hippophae rhamnoides
were previously reported for their
immunomodulatory potential (Dorhoi et al., 2006).
The present study was designed to check the efficacy
of polyherbal formulation, Chikimune (M/S Ayurvet
Ltd, India) on growth and performance in broilers.
Chikimune (M/S Ayurvet Ltd, India), an early chick
nutritional formula contains herbs viz. Cassia fistula,
Aegle marmelos, Vitis vinifera and many more that
are previously reported to possess antioxidant,
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gastrointestinal modulatory, immune modulatory
and improved protein utilization activities
(Siddhurajua et al., 2002; Ghatule et al., 2014; Liu et
al.,, 2012; Bruno-Soares et al., 2011).

MATERIALS AND METHODS

The present research work was conducted by the
scientist of Veterinary College, Bidar, Karnataka,
India. The study was planned to test an herbal
preparation Chikimune as a supplement in feed as
early nutrition of chicks and its impact on growth &
performance in broilers. 135 day old commercial
broiler chicks were employed for the study reared on
deep litter system and divided in to 3 equal groups
(Group TO, T1 and T2), of 3 replicates so that each
comprising 15  birds per replicate. The
supplementation of herbal product started
immediately after reaching the poultry farm on day
first and second. Group TO, unsupplemented control
group. Group T1, supplemented with Chikimune at 6
g paste/chick/day and Group T2 supplemented with
Chikimune at 8 g paste/chick/day (Chikimune
supplemented for first two days at poultry farm and
no feed was offered during this period, normal
feeding continued after 48 hours). Parameters viz.
weekly body weight, feed consumption, feed
consumption ratio, serum biochemical parameters,
dressing percentage, lymphoid organ weight,
antibody titer and economics were studied during
the experiment.

RESULTS
Body weight (g)

The weight of the chicks is an economically
important feature because every 1 g increase in the
initial weight results a 7 to 13 g increase in the
harvest weight of the broilers (Wilson, 1991). The
seven-day weight has significant impact on most
important parameters such as performance, carcass
and body composition. Weekly body weight of

broilers is given in table 1. From the 1% week of
Chikimune supplementation, the weekly body
weight varied significantly (p<0.05) in supplemented
birds till 5" week in comparison of control
unsupplemented group. At 5™ week the body weight
was significantly higher in group T2, 1831 g followed
by group T1, 1788.42 g and unsupplemented group
T0,1742.35 g.

Weight gain, feed consumption and FCR

Total body weight gain was significantly (p<0.05)
more in Chikimune supplemented group T2
(1783.35) followed by group T1 (1741.42) in
comparison to control group TO (1695.62). Feed
consumption in the various groups varied non
significantly (table 2). Feed consumption ratio (FCR)
was significantly (p<0.05) improved in Chikimune (8
g paste/chick/day) supplemented birds of group T2,
1.90. The FCR of Chikimune (6 g paste/chick/day)
supplemented group T1 (1.94) and unsupplemented
control group TO (1.96) varied non significantly, but
FCR value improved in group T1 (table 2).

Biochemical estimations

Blood biochemical parameters are given in table
3. Avian carbohydrate metabolism differs in several
respects from that of mammals, which include the
ability of birds to maintain their blood glucose, at a
higher level, where the value is normally almost
double than that in most mammals, even during
prolonged starvation (Raji et al, 2000). Sufficient
and stable glucose status is critical for the late-term
embryonic developmental hatching process and post
hatch development of poultry until feed
consumption is initiated (Ebrahimnezhad et al.,
2011). Blood glucose concentration in group T1 and
group T2 birds increased after Chikimune
supplementation. At the end of the study, during 5t
week blood glucose concentration (mg/dl) was high
in group T2 (166.3) followed by group T1 (164.78) in
comparison to group TO (157.06). Blood calcium

Table 1. Effect of feeding Chikimune on average body weight (g) of broiler chickens

Age Body weight (grams)
(weeks) TO T1 T2
0 46.73 +1.26 47.00 +1.32 47.65+1.34
1 131.05° £ 0.86 155.05° + 0.97 137.26° £ 0.93
2 332.10°+1.13 383.17°+1.26 477.50°+1.78
3 877.60° £ 2.05 914.41° + 2.16 962.20°+ 2.19
4 1271.00% + 2.09 1285.80% + 2.12 1416.85° + 2.46
5 1742.35" + 2.63 1788.42° +2.39 1831.00° + 3.04

Means bearing different superscript in a row differed significantly (p<0.05)
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Table 2. Effect of feeding Chikimune on average weekly body weight gain and FCR in broiler chickens

Age TO T1 T2

(weeks) BWG(g) FC(g) FCR BWG(g) FC(g) FCR BWG(g) FC(g) FCR
1 84.32 225.00 2.66 108.05 219.51  2.03 89.61 202.38 2.25
2 201.05°  487.17 242 228.12° 51282 2.24 340.24°  714.50 2.09
3 54550 864.86 1.58 531.24° 83333  1.56 487.70°  787.17 1.61
4 393.40°7  833.33 211 371.39° 885.71 2.38 454.65° 832.43 1.83
5 471.50 911.76  1.93 502.62  941.17  1.87 414.15 861.11 2.07

Total 1695.62° 3322.12 1.96° 1741.42° 339254 1.94° 1783.35° 3399.59  1.90"

Means bearing different superscript in a row differed significantly (p<0.05)

Table 3. Effect of feeding of Chikimune on average biochemical parameters in Broiler chickens (0-5

weeks)
Groups/ Age (weeks)
Parameters T0 Tl T2
2nd 3rd 5th 2nd 3rd 5th 2nd 3rd 5th
Blood glucose 155.92 157.5 157.06 164.04 163.24 164.78 163.64 165 166.3
(mg/dl) +2.36 +4.83 +3.68 +2.09 +2.95 +3.07 +2.26 +2.15 +2.91
Blood calcium 7.12 7.16 7.26 7.80 7.82 7.86 7.76 7.96 7.90
(mg/dl) +0.28 +0.37 +0.13 +0.13 +0.08 +0.11 +0.07 +0.17 +0.08
Blood 177.64 174.88 177.66 175.06 167.96 166.32 167.82 168.02 163.62
cholesterol +4.87 1298 +4.04 +3.51 1+2.36 13.74 +3.15  +4.26 +2.72
(mg/dl)

Table 4. Effect of Chikimune feeding on dressing yield, histopathology of intestine and weight of lymphoid

organs in broiler chickens

Groups/ Age (weeks)

Parameters T0 T1 T2
3rd 5th 3rd Sth 3rd 5th

Dressing yield (%) --- 67.54 --- 69.41 --- 71.45

Intestine length 125.2 173.6 £1.22 129 +1.41 178.4+1.22 133.2+0.83 182 10.75

(cm) +1.53

Liver Weight (g) 46.06 £0.34 46.8 £0.77 48 +0.68
Spleen Weight (g) 2.48 +0.05 3.09 +0.04 3.16 +0.04
Bursa Weight (g) --- 2.31+0.19 --- 2.63+0.11 --- 2.96 +0.04

(mg/dl) concentration was increased on Chikimune
supplementation. Calcium is needed for the
ossification of bones, skeletal and cardiac muscle
activity, activation of several enzymes, transmission
of nerve impulses, and pH etc (Ansar et al., 2004).
High blood calcium concentration on 5" week was
recorded in group T2 (7.90) and in group T1 (7.86) in
comparison of group TO (7.26). During all sampling
times blood cholesterol concentration (mg/dl) in
Chikimune supplemented birds was low in
comparison of unsupplemented group (table 3). On
5" week blood cholesterol concentration (mg/dl)
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was significantly low in group T2 (163.62) followed
by group T1 (166.32) and group TO (177.66).

Dressing yield, length of intestine and weight
of lymphoid organs

Dressing yield percentage was increased in
Chikimune supplemented group T2 (71.45) and
group T1 (69.41) in comparison of unsupplemented
group TO (67.54) (table 4). The gastrointestinal tract
undergoes morphological and physiological changes
including increased surface area of digestion and
absorption during the post hatch period. Previous
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Table 5. Antibody titer at 3" and 5" week

Groups/ Age (weeks)
Parameter TO Tl T2
3rd Sth 3rd 5th 3rd 5th
HI titer 1:16 1:32 1:128 1:256 1:128 1:256

studies have shown that feeding immediately after
hatching accelerates the morphological
development of the small intestine (Noy and Sklan,
1999). Intestine length was increased in Chikimune
supplemented birds in comparison of

spleen and bursa weights (g) were more in group T2
(3.16 and 2.96 respectively) followed by group T1
(3.09 and 2.63 respectively) and group TO (2.48 and
2.31 respectively).

Table 6. Economic benefit analysis of incorporation of Chikimunein feeding of broiler chickens (0-5 weeks)

SR.N Particulars TO T1 T2
0.
1 Cost of day old chick (Rs./ 32=00 32=00 32=00
chick)
2 Feed consumption
i) Power ration (g) 712.17 732.33 916.88
i) Starter & Finisher (g) 2609.95 2660.21 2482.71
3 Rate of feed (Rs./kg)
i) Power ration 24.10 24.10 24.10
i) Starter & Finisher 23.74 23.74 23.74
4 Total cost of feed (Rs./bird)
i) Power ration 17.16 17.64 22.09
ii) Starter & Finisher 61.85 63.04 58.84
5 Miscellaneous cost (Rs./ bird) 5.00 5.00 5.00
6 Cost of supplementation Nil 1.32 1.76
(Approximate, Rs./ bird)
7 Total cost of production, Rs./ 116.01 119.00 119.69
bird (1+4+5 +6)
8 Average live weight (g) 1742.35 1788.42 1831.00
10  Total return obtained @ Rs. 120.19 123.37 126.33
69/- per Kg live weight
11 Net profit/bird (Rs.) 3.18 4.37 6.64
12 Profit over group TO -- Rs.1.19 Rs. 3.46

unsupplemented control group birds. Intestine
length (cm) on 395" week in group T2 (133.2 cm
and 182 cm respectively) and group T1 (129 cm and
178.4 cm respectively) was more in reference of
unsupplemented group TO (125.2 cm and 173.6 cm
respectively) (table 4). The findings are in
accordance with Petrolli et al., (2012) and Garcia et
al., (2007) who reported changes in intestinal
morphology after herbal extracts supplementation.
Lymphoid organs (table 4) weight increased in
Chikimune supplemented birds. On 5™ week liver
weight (g) was more in group T2 (48) followed by
group T1 (46.8) and group TO (46.06). On 5™ week
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Immunomodulatory findings

The antibody titer against Ranikhet disease was
increased after Chikimune supplementation (table
5). On 3 and 5" week of study in both Chikimune
supplemented groups Tl and T2, the antibody titer
was (1:128 and 1:256 respectively) significantly
(p<0.05) higher in comparison of unsupplemented
group TO (1:16 and 1:32 respectively).
Hemagglutination inhibition (HI) titer increased in
Chikimune supplemented birds because of
constituents viz. Spirulina, Emblica officinalis, these
ingredients  increases  several immunological
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functions in the chickens (Qureshi et al., 2006;
Kaleem et al., 2014)

Economic benefit analysis

Per capita consumption of poultry meat was 18.6
kg in Germany, 23.1 kg in EU countries and 48.8 kg in
the USA (Damme et al., 2011). An increase in per
capita consumption by one egg and 50 grams of
poultry meat can create employment for about
26,000 persons per year (Kazi, 2003). Economic
benefit analysis presented in table 6. The higher
level (8g/b/d) of Chikimune supplementation led to
highest i.e. Rs. 3.46 net return in the broilers reared
in the experiment. Net return on Chikimune
supplementation at 6g/b/d was Rs.1.19.

Mortality

The mortality between all groups varied non-
significantly (2 birds/group). Chikimune
supplementation had significantly lowered the
mortality in supplemented birds.

DISCUSSION

Body weight increase in poultry has economic
advantage for the owner. Total weekly body weight
gain was more in Chikimune supplemented bird, this
increase in body weight in may be because of its
constituent viz. Vitis vinifera, Spirulina, which have
properties like increase protein utilization, rich
protein source and have immunomodulatory
properties (Khan et al., 2005; Campanella et al,
2002). Chikimune constituent herbs viz. Ziziphus
mauritiana and Terminalia belerica possess anti
oxidant and hepatoprotective properties (Dahiru and
Obidoa, 2008; Sabu and Kuttan, 2009), which has
improved the feed consumption and weight gain in
the supplemented birds. Chicken meat is risk factors
for cardiovascular disease due to cholesterol content
(Milicevic et al., 2014). The decrease in cholesterol
concentration in Chikimune supplemented birds may
be because of its constituent viz. Aegle marmelos

and Terminalia chebula, which possess
hypolipidemic activity (Devi et al, 2010;
Maruthappan et al, 2010). Herbal formulation

Chikimune supplementation had increased the
lymphoid organs weight. Sato et al., (2009) found
that the relative weights of the spleen and bursa of
Fabricius in chicks fed immunobiotic diets were
slightly higher than control values at 1 and 3 d age.
Growth, performance parameters were significantly
improved on Chikimune supplementation at
different supplementation levels. Blood biochemical
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parameters and immunological parameters were
improved in both Chikimune supplemented groups.
Overall Chikimune supplementation at 8 g
paste/chick/day gave better economic returns.
Herbal product Chikimune was found safe in birds as
mortality in all groups was varied non-significantly.

ACKNOWLEDGMENT

The authors are thankful to Ayurvet Limited,

Baddi, India and Veterinary College, Bidar for
providing the required facilities, guidance and
support.

REFERENCES

1. Ansar M, Khan S A, Chaudhary Z I, Mian N A,
Tipu M Y & Rai M F, Effects of high dietary
calcium and low phosphorus on urinary system
of broiler chicks, Pakistan Vet J, 24(3) (2004)
113-116.

2. Bhanja S K, Devi A, Panda A K & Shyam Sunder
G, Effect of Post-hatch Nutrient Intubation on
Performance, Intestinal Growth, Meat Yield and
Immune Response in Broiler Chickens, Asian-
Aust J Anim Sci, 23(4) (2110) 515-520.

3. Bruno-Soares A M, Soares-Pereira A L, Matos T J
S & Ricardo-da-Silva J M, Preliminary results on
the effects of grape (Vitis vinifera) seed
condensed tannins on in vitro intestinal
digestibility of the lupin (Lupinus angustifolius)
seed protein fraction in small ruminants, J
Animal Physiol Animal Nutr, 95 (2011) 456-460.

4. Campanella L, Russo M V & Avino P, Free and
total amino acid composition in blue-green
algae, Ann Chim, 92(4) (2002) 343-352.

5. Dahiru D & Obidoa O, Evaluation of the
antioxidant effects of Ziziphus Mauritiana lam.
leaf extracts against chronic ethanol-induced
hepatotoxicity in rat liver, Afr J Tradit
Complement Altern Med, 5(1) (2008) 39-45.

6. Damme K, Economic aspects of poultry meat
production in Germany, Lohmann information,
46(1) (2011) 1-38.

7. Devi K, Sivaraj A, kumar P V, Syed Zameer
Ahmed K, Sathiyaraj K, Senthil kumar B & David
E, Hypolipidemic effect of Aegle marmelos leaf
extract in streptozotocin (stz) induced diabetic



10.

11.

12.

13.

14.

15.

16.

17.

International Journal of Therapeutic Applications, Volume 27, 2015, 25-31

male albino rats, Int J Pharm Tech Res, 2(1)
(2010) 259-265.

Dorhoi A, Dobrean V, Zahan M & Virag P,
Modulatory effects of several herbal extracts on
avian peripheral blood cell immune responses,
Phytother Res, 20(5) (2006) 352-358.

Ebrahimnezhad Y, Salmanzadeh M,
Aghdamshahryar H, Beheshti R & Rahimi H, The
effects of in ovo injection of glucose on
characters of hatching and parameters of blood
in broiler chickens, Annals of Biological Res, 2(3)
(2011) 347-351.

Erf GF, Cell-mediated immunity in poultry, Poult
Sci, 83(4) (2004) 580-590.

Garcia V, Catala Gregori P, Hernandez F, Megias
M D & Madrid J, Effect of formic acid and plant
extracts on growth, nutrient digestibility,
intestine mucosa morphology, and meat yield of
broilers, J App! Poult Res, 16 (2007) 555-562.

Ghatule RR, Gautam M K, Goel S, Singh A, Joshi
V K & Goel R K, Protective effects of Aegle
marmelos fruit pulp on 2,4,6-trinitrobenzene
sulfonic acid-induced experimental colitis,
Pharmacogn Mag, 10(1) (2014) 147-152.

Jamroz D, Orda J, Kamel C, Williczkiewicz A,
Wertelecki T & Skorupin’Ska J, The influence of
phytogenic extract on performance, nutrients
digestibility, carcass characteristic and gut
microbial status in broiler chickens, J Anim Feed
Sci, 12(3) (2003) 583-596.

Kaleem Q M, Akhtar M, Awais M M, Saleem M,
Zafar M, Igbal, Muhammad Z F & Anwar M |,
Studies on emblica officinalis derived tannins for
their immunostimulatory and  protective
activities against coccidiosis in industrial broiler
chickens, Scientific World J, 2014 (2014) 1-10.

Kazi S S, Poultry industry, wheeling on fast lane,
Agriculture Today, 6(5) (2003), 45-48.

Khan Z, Bhadouria P & Bisen P S, Nutritional and
therapeutic potential of Spirulina, Current
pharma biotechnol, 6(5) (2005), 373-379.

Lee K W, Everts H, Kappert H J, Frehner M, Losa
R & Beynen A C, Effects of dietary essential oil
components on growth performance, digestive

30

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

enzymes and lipid metabolism in female broiler
chickens, British poult sci, 4(3) (2003) 450-457.

Li X T, Wang B, LiJ L, Yang R, Li S C, Zhang M,
Huang W & Cao L, Effects of Dangguibuxue
Tang, a Chinese herbal medicine, on growth
performance and immune responses in broiler
chicks, Biol Res, 46(2) (2013) 183-188.

Madsen J H R, Su G & Sorensen P, Influence of
early or late start of first feeding on growth and
immune phenotype of broilers, Br Poult Sci, 45
(2004) 210-222.

Maruthappan V & Shree K S, Hypolipidemic
activity of haritaki (Terminalia Chebula) in
atherogenic diet induced hyperlipidemic rats, J
Adv Pharm Technol Res, 1(2) (2010) 229-235.

Milicevic D, Vranic D, Masic Z, Parunovic N,
Trbovic D, Nedeljkovic-Trailovic J & Petrovic Z,
The role of total fats, saturated/unsaturated
fatty acids and cholesterol content in chicken
meat as cardiovascular risk factors, Lipids Health
Dis, 13 (2014) 42.

Muneer M A, Newman J A, Farah | O & Goyal S
M, Immunosuppression in animals, Brit Vet J,
144 (1988) 288- 301.

Noy Y & Sklan D, Different types of early feeding
and performance in chicks and poults, J Appl
Poult Res, 8 (1999) 16-24.

Petrolli T G, Albino L F T, Rostagno H S, Gomes P
C, de Castro Tavernari F & Balbino E M, Herbal
extracts in diets for broilers, R Bras Zootec, 41(7)
(2012) 1683-1690.

Qureshi M A, Garlich J D & Kidd M T, Dietary
Spirulina platensis enhances humoral and cell-
mediated immune functions in chickens,
Immunopharmacol Immunotoxicol, 18(3) (1996)
465-76.

Rahimi S, Teymouri Zadeh Z, Karimi Torshizi M
A, Omidbaigi R & Rokni H, Effect of the three
herbal extracts on growth performance,
immune system, blood factors and intestinal
selected bacterial population in broiler chickens,
J Agr Sci Tech, 13 (2011) 527-539.

Raji K, Surendranathan K P & Philomina P T,
Effect of age and sex on the blood sugar profile



28.

29.

30.

International Journal of Therapeutic Applications, Volume 27, 2015, 25-31

in japanese quail (coturnix coturnix japonicd), J
Vet Animal Sci, 31 (2000) 53-56.

Sabu M C & Kuttan R, Antidiabetic and
antioxidant activity of Terminalia belerica Roxb,
Indian J Exp Biol, 47(4) (2009) 270-275.

Sato K, Takahashi K, Tohno M, Miura Y, Kamada
T, lkegami S & Kitazawa H, Immunomodulation
in gut-associated lymphoid tissue of neonatal
chicks by immunobiotic diets, Poult Sci, 88
(2009) 2532-2538.

Siddhurajua P, Mohanb P S & Beckera K, Studies
on the antioxidant activity of Indian Laburnum
(Cassia fistula L.): a preliminary assessment of
crude extracts from stem bark, leaves, flowers

31

31

32.

33.

and fruit pulp, Food Chemistry, 79(1) (2002) 61-
67.

Wilson H R, Interrelationships of egg size, chick
size, posthatching growth and hatchability, W
Poult Sci J, 47 (1991) 5-20.

Liu X, Zhao M, Wu K, Chai X, Yu H, Tao Z & Wang
J, Immunomodulatory and anticancer activities
of phenolics from emblica fruit (Phyllanthus
emblica L.), Food Chemistry, 131(2) (2012) 685-
690.

Yang H, Wang Z, Shi S, Lu J & Li W, Effects of
starter feeding time on body growth and viscera
development of newly hatched chicks, Ital J
AnimSci, 8 (2009) 585-593.



