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(" Abstract: Present study was carried out to assess the effect of age and rearing system on the blood biochemical analytes of broilers in Mizoram, India. Significant effect of age
was recorded on the serum concentration of cholesterol, total protein and serum albumin, which showed an increasing trend, while the glucose, ALP, uric acid, calcium and
phosphorous showed a decreasing trend with the advancement of age. However, significant difference (P<0.05) in the rearing system was found only in serum cholesterol and
glucose level. However, it may be recommended that it is safe to slaughter the broilers event after 6! weeks to 121 weeks of age since the recorded serum levels of the different
biochemical analytes was found to be within the reference range. Nonetheless, from the economic point of view, rearing of poultry birds up to 12th week is not recommended in
backyard system of rearing. The data may be of use to assess the health of the broilers.
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Introduction

Poultry industry has gained a very important place in Indian economy and is a vital
constituent of animal husbandry in the country. Broiler today is considered as the
fastest growing segment of poultry industry. Broilers in general are raised for meat
production fill they reach the slaughter age of 42 days, attaining a body weight of 2
- 2.6 kg [1]. Conversely, in Mizoram due to the consumer appeal with higher fat
deposit, tougher meat, yellowish colour carcass, broilers are usually reared up to
90 days till they attain the body weight of around 4 to 5 kg. Hence, it is imperative
to assess the health of the birds beyond 42 days, since consuming broiler meat
after the recommended 42 days is something unusual practice followed in this
northeast state. The blood biochemical analytes are routinely used as an
indication of the health status of farm animals including birds [2]. It is univocal that
the level of different biochemical analytes varies due to age and different
management practices [3]. It is reported that amongst the management practices,
systems of rearing system significantly affect the health by altering their drinking,
feeding and fighting activities [4, 5] .So, it is important to give emphasis on the age
and rearing system of broilers considering its impact on the performance and
human health by analyzing different blood biochemical analytes. In view of the
above, present study was carried out to see the effect of age and rearing systems
on the blood biochemical profile of broilers.

Materials and methods
Location of the study
The research was conducted in the Department of Livestock Production and

Management, College of Veterinary Sciences and A.H., Central Agricultural
University, Selesih, Aizawl

Selection and Grouping of Birds

One hundred and eighty (180) day-old, Vencobb broiler chicks were procured from
A.B. Feeds, Kulikawn, Aizawl, Mizoram. The broiler chicks were then randomly
distributed into three (3) groups having sixty (60) broiler chicks in each groups viz.
control (Deep litter system of management), treatment 1(backyard system of
rearing), treatment-2 (cage system of rearing).

Biochemical Analysis of blood

For the present study, 2 ml of blood was collected in sterile screw-capped
centrifuge tubes from the wing vein of the birds of the three experimental groups
at 6, 7t 8th, 9t 10, 11t and 12t week of the experimental period. The tubes
were kept in a slanting manner for 1 hour at room temperature followed by
centrifugation at 2500 rpm for 10 minutes to separate out the serum. Blood-
biochemical parameters viz. Glucose, Total Protein, Serum Albumin, total
cholesterol, Alkaline phosphatase, uric acid, calcium, phosphorus were estimated
using ready to use commercial kit (Crest Biosystems). Data was analysed
statistically as per the methods described by Snedecor and Cochran [6].

Results and discussion:
The mean * SE of the different biochemical analyses of the three experimental
groups from 6% to 12t weeks of age are presented in [Table-1].
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Table-1 Biochemical parameters of broilers under different rearing system from 6t week to 12 week of age

Parameters Rearing

system

6t week 7t week 8th week

Serum cholesterol(mg/dI) Deep litter | 106.13+1.84F 114.45+0.42F 116.61£0.2720 | 118.78+0.122C 120.10+0.1728C 122.23+0.46%8 | 127.98+0.39
Backyard 105.61+1.97€ 133.66£0.52D | 114.13+0.68bD = 116.86+0.65bC 118.64+0.60bBC = 120.37+0.37bB = 124.40+0.45bA
Cage 105.81+1.96" 114.22+0.37F 116.52+0.2820 | 118.48+0.212C0 119.79+0.2128C 121.83+0.398 | 127.26+0.392
Total protein (g/dI) Deep litter | 1.99+0.07° 2.32+0.06¢ 2.51+0.10B°C 2.53+0.068 2.80+0.08A 2.81£0.05A 2.82+0.07A
Backyard 1.98+0.08P 2.30£0.11¢ 2.52+0.058 2.57+0.088 2.74+0.11A 2.78+0.08A 2.80£0.12A
Cage 1.99+0.10¢ 2.310.08° 2.51+0.08¢ 2.56+0.078 2.790.104 2.810.094 2.82+0.05*
Serum albumin(g/dl) Deep litter | 1.99+0.07° 2.32+0.06¢ 2.51£0.10¢ 2.53+0.068 2.80+0.08~ 2.81£0.05A 2.82+0.07A
Backyard 1.98+0.08P 2.30+0.11¢ 2.52+0.058 2.57+0.088 2.74%0.11A 2.78+0.08A 2.80£0.12A
Cage 1.99+0.10¢ 2.31+0.0° 2.51+0.08¢ 2.56+0.078 2.79+0.104 2.810.094 2.82+0.05*
Serum glucose(mg/dl) Deep litter | 172.22+0.922A | 169.07+4.022A8 | 167.05+8.272A8 | 165.33+0.082A8 163.28+0.66248 161.58+0.598 | 159.55+0.9028
Backyard 169.10£0.59" | 164.03+1.67%8 | 162.44+0.55%8C | 161.32+1.800BC 159.55+1.090cD 157.20£0.79%0F | 155.02+0.95%
Cage 172.14+0.87>A | 168.10£0.5728 | 166.67+1.19:8C = 165.17+0.862C0 162.860.4420F 160.42+0.412EF | 158.75+0.592"
ALP(UIL) Deep litter | 125.23+0.364 120.07+0.44¢ 122.56+0.528 115.13+0.57° 109.73+0.458 102.32+0.34F 97.31+0.45¢
Backyard 124.0920.41A 119.68+0.65¢ 121.90+0.448 114.77+0.50° 109.39+0.55F 102.63+0.457 96.57+0.33¢
Cage 123.77+0.56* 119.93+0.66¢ 121.77+0.468 114.42+0.64° 109.09+0.59¢ 102.66+0.43F 96.56+0.35¢
Uric acid(mg/dl) Deep litter | 4.15+0.20A 4.16+0.25 3.89+0.308 3.44+0.16¢ 2.93+0.430 2.20+0.158 1.95+0.42F
Backyard 4.14£0.15A 4.15+0.21A 3.88+0.298 3.41+0.14¢ 2.89+0.210 2.18+0.108 1.90+0.307
Cage 4.1520.11A 4.15+0.14» 3.88+0.308 3.44+0.14¢ 2.92+0.11P 2.20+0.168 1.95+0.407
Calcium (mg/dl) Deep litter | 7.22+0.22A 7.19+0.18%8 7.13+0.258C 7.11£0.14¢ 7.02+0.18P 6.81+0.328 6.62+0.23F
Backyard 7.19+0.14A 7.17£0.21A 7.10+0.18%8 7.08+0.2148 7.00£0.158 6.63+0.19¢ 6.57+0.22¢
Cage 7.22+0.10A 7.18+0.254 7.12+0.208 7.11+0.328 7.01£0.20¢ 6.79+0.21° 6.62+0.18%
Phosphorus (mg/dl) Deep litter | 5.91+0.12A 5.24+0.138 4.44+0.06¢ 4.39+0.24¢0 4.31£0.17°E 4.22+0.21F 3.96+0.20F
Backyard 5.90+0.16A 5.23+0.178 4.43+0.11¢ 4.37+0.29¢D 4.29+0.140¢ 4.21+0.28F 3.90+0.22F
Cage 5.91+0.21A 5.24+0.188 4.44+0.08¢ 4.38+0.22¢0 4.300.12°F 4.22+0.23F 3.95+0.21F

Means bearing different superscript within the same row & column differ significantly (P <0.05)

It is evident that the serum cholesterol level of broilers in the three rearing system
showed no significant difference at 6! week and 7 week of age but showed a
significant difference from 8t week of age till 12t week of age in the three-rearing
system. However, an increasing trend was observed from 6th week to 12t week of
age in all the three rearing system. The cholesterol level is affected with age and
was reported to be increased as the broilers were becoming older age. The
present finding agrees with previous reports [7-9]. The cholesterol level in the
backyard system of rearing was significantly lower (P<0.05) than the other system
of rearing. The observed lower level may be because of the fact that the physical
activities birds under this rearing system is more so their metabolic activity will be
more than the birds in other rearing system. Since rearing of broilers up to 12t
week was not usually practiced elsewhere, comparison of the results for the age
beyond 7t week with other findings is not possible. The observed level of serum
cholesterol in the present study is lower than the values reported by other workers
[10] and this may be due to genetic factors [11]. The protein level of broilers in
different rearing system does not vary significantly during the study period. The
total protein level was found to be increased significantly from 61 week to 8t week
which was in line with earlier studies [12-15] but no other reports were found from
9t week till 12t week of age. In the three rearing system, numerical difference
was observed in serum albumin level but the variation was found to be non-
significant (P<0.05). On the other hand, significant effect was found at 6! week to
9 week of age. However, the present report till 8 week of age was in close
agreement with the findings of Talebi [15]. Subsequent comparison of the data up
to 12t week could not be done as there were no other reports by the other
researchers. The glucose level observed in the present study was found to be
significantly lower (P<0.05) in the backyard system than the deep litter and cage
system of rearing. The reason for being low in the backyard system of rearing
might be due to more movement or activity of the birds as compared to the other
rearing systems. The glucose level recorded at 6th week was however lower than
the reports of other workers which may be due to the different use of breed [10],

development at younger stage than older one. The present finding was in
agreement with the findings of Kumari et al. [17]. The present finding reveals no
significant difference between the rearing systems. The uric acid level observed at
6™ week of age was comparable with the reports of Talebi [15], Mehr ef al. [18]
and no other report was found beyond 7t week of age for comparison. The uric
acid level showed a decreasing trend as the age increased which was in
agreement with the findings of Rajman et al. [19], who had reported higher uric
acid levels in younger broiler when compared to older breeders and also by Silva
et al. [20], who had reported a decrease level as the age advanced. The serum
uric acid observed in the present investigation was within the reference values of
1.9 to 12.5 mg/dl for adult chickens. The level of calcium in the three groups of
rearing system was found to be non-significant but a significant difference was
observed between the age. The highest calcium level was found at 6% week of
age and thereafter the level decreases with the age of the bird. The present
finding is in agreement with the findings of Silva et al., (2007) and Talebi (2006).
Similar to the observation made for serum calcium, the serum phosphorus level
also decreases with the age of the birds. The decrease in the serum phosphorus
level in the bird with age was also reported by other workers [15, 20].

Conclusion

It may be concluded that age and systems of rearing do effect the serum
concentration of blood biochemical analytes. However, more research work may
be carried out in future to make this recommendation authentic.

Application of Research; Data generated during the current study may be useful
as reference values for the scientific community for future investigation. Further,
these data may aid in monitoring the health status of broilers.

Research Category: Poultry Science

but there was a decreasing trend as the age increases which was supported with Abbreviations

the findings of Kiran et al. [16] who had reported a decrease in serum glucose ALP : Alkaline Phosphatase
level with age. This might be due to the seasonal influence where the birds were kg  :Kilogram

reared during the winter season. The ALP level in the three rearing system etal. :etali

showed no significant difference. However, there was significant decrease
(P<0.05) in serum ALP level as age advanced in all the three rearing system. The
highest level of ALP was observed at 6th week of age and then gradually declined
as the age increases. The increased serum ALP at 6! week was due to high bone

g/dl: Gram per decilitre
U/l International Unit per litre

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 10, Issue 17, 2018

|Bioinfo Publications||

7038



Lalnuntluangi Hmar, Angela Renthlei L., Ayub Ali M., Ranjana Goswami, Hemen Das, Girin Kalita, Rajat Burogohain and Saidur Rahman

Acknowledgement / Funding: We are thankful to College of Veterinary Sciences
and Animal Husbandry, Central Agricultural University, Selesih, 796015, Aizawl,
Mizoram, India for providing all the necessary facilities to carry out the research
works.

*Research Guide or Chairperson of research: Dr Lalnuntluangi Hmar
University: Central Agricultural University, Selesih, 796015, Aizawl, Mizoram
Research project name or number: Nil

Author contribution: All the authors contributed equally

Author statement; All authors read, reviewed, agree and approved the final
manuscript

Conflict of Interest: None declared

Ethical approval: This article does not contain any studies with human
participants or animals where ethical issues involved.

References

[1] Van-Horne P.L.M. and Achterbosch T.J. (2008) World's Poultry Science
Journal, 64(01), 40-52

[2] PalP.S., Joshi R., Reddy M.V.R. and Jain A.P. (2009) Journal of Mahatma
Gandhi Institute of Medical Sciences, 14 (ii),40-46

[3] BakanU., PolatH., Ozarda Y., Nurinnisa O., Nurcan K.B., Fatma Z.U. and
Nuri B. (2016) Biochemical Medicine, 26(2), 210-223

[4 Zhao Z, Jian-hong L., Xiang L. and Jun B. (2014) Asian-Australasian
Journal of Animal Sciences, 27(1), 140-146.

[5] Kiclikylmaz K., Mehmet B., Emine N.H., Mustafa C., Abdullah U.C., Erol
B. and Fethiye C. (2012) Asian-Australasian Journal of Animal Sciences,
25(4), 559-568.

[6] Snedecor G.W. and Cochran W.G. (1994) Statistical methods 8th edn Lowa
State University Press, USA

[71  Mansour M., Razi-Jalali M. and Rezvan K. (2010) Academia Journal of
Biotechnology, 9(43), 7383-7387.

[8] Al-Daraji H.J. and Amen H.M. (2011) International Journal of Poultry
Science, 10(10), 807-813.

[9] Emadi M., Kaveh K., Bejo M.H., Ideris A., Jahanshiri F., lvan. M. and Alimon
R.A. (2010) Journal of Animal and Veterinary Advances, 9(1), 70-74.

[10] Oladapo O., Olukomaiya O., Ayorinde A., Olajide M., Oladimeji A. and
Princewill O. L. (2014) International Journal of Agronomy and Agricultural
Research 4(6), 22-26.

[11] Piotrowska A, Burlikowska K. and Szymeczko R. (2011) Changes in blood
chemistry in broiler chickens during fattening period. Folia boil. (Krakow), 59,
183-187.

[12] Ali AM. Hmar L., Inaotombi L., Prava M., Lallianchhunga M.C. and
Tolenkhomba T.C. (2012) International Journal of Multidisciplinary
Educational Research 2(8), 32-35.

[13] Wajid AK., Ahrar K., Anjum A.D. and Rehman Z.U. (2002) International
Journal of Agriculture and Biology 4(1), 74-75.

[14] Roy S. and Mishra S.C. (2011) Veterinary World 4(2), 60-63.

[15] Talebi A. (2006) International Journal of Poultry Science 5(12), 1151-1155.

[16] Kiran S., Bhutta AM., Khan B.A., Durran 1.S., Ali M. and Igbal F. (2012)
Asian Pacific Journal of Tropical Medicine 2(4), 304-306.

[17] Kumari P., Gupta M.K., Ranjan R., Singh KK. and Yadava R. (2006) Indian
Journal of Experimental Biology 45, 272-217.

[18] Mehr A. M., Hassanabadi A., Moghaddan N. and Kermanshahi H. (2014)
Research Opinions in Animal and Veterinary Science 4(4), 218-223.

[19] Rajman M., Jurani M., Lamosova D., Macajova M., Sedlackova M., Kostal
L., Jesova D. and Vyboh P. (2006) Comparative Biochemistry and
Physiology 145, 363 - 371.

[20] SivaP.R.L., Freitas N.O.C., Laurentiz A.C., Junqueira O.M. and Fagliari J.J.
(2007) Brazilian Journal of Poultry Science 9(4),1-8.

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 10, Issue 17, 2018
||BioinfoPublications||

7039



