Available online awww.scholarsresearchlibrary.com

B 0‘0 .
&%\ glce/
© P
9 ®
E: 3
Scholars Research Scholars Research Library % Q
% &

Annals of Biological Resear ch, 2013, 4 (2):313-317
(http://scholarsresearchlibrary.com/archive.html) Libra ry

I SSN 0976-1233
CODEN (USA): ABRNBW

The effect of decreased crude protein diets on performance, immune response
and carcasstraits of Japanese quail chickens

Bahar e Sharify Shayan®’, Nima Eila’, Hosein Norozian®

!Department of Animal Science, Karaj Branch, Islakiad University, Karaj, Iran

ABSTRACT

The aim of this study was evaluation lof £ffect of reduced protein diets on performaimenune responses and
carcass traitsof Japanese quail©One-day-old Japanese quail chicks (320) were ramglalistributed into 16 cages
(4dietary treatmentsx4 replicates) with 20 chickseaach experimental unifreatments were consisted of diets
formulated with4 levels of crude protein (CP): A)92 CP; B) 22%CP; C)23% CP; D)24% CRverage feed
intake, body weight gain and feed conversion ratbhe quails within 6 wk of weekly were measuxe85 d of
age two bird of each replicate were inoculated annously with 0.2ml of a 1%suspension of SRBCe(SRed
Blood Cell). Blood samples weosllected at the end of period from wing vein. SRBd white blood cells count
were measured respectively by Micro titre Hemagdgétion and Wright staining method. Two birds freach
cage were slaughtered at 42 d. Body weight gaid fatake and feed conversion ratio were signifigaaffected
by differentdietson 2wk and 6 wk (p<0.05).Different levels of piotdid not significantly affect the carcass traits
(P>0.05)The highest antibody titers to the non-replicatargigen, SRBC, andeterophil to lymphocyte ratiovere
affected bydifferentlevels of protein. The results suggest thatr#ftkiced protein dietsp to 21% crude protein had
not adverse effect on quail performance, carcaaitstand blood parameters.
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I ntroduction

One of the food products rich in protein and lovues, having adipose tissues and a law graft iaguftom high
digestibility and also admissibility to all religis is poultry meat[12]. In the recent years, dutteer percentage
and amount of poultry meat cholesterol, as welthes prevalence of bovine spongiform encephalop@88E),
consumer preference for poultry products has beereased, so that with other advantages assoomthdthe
poultry industry (requires less investment tharleabeing more efficient and quick yield) has béeth to major
investment sand growth in the poultry industry. éwtng to anxiety about significant presence oflesterol in egg
products, and in order to diversification of congurhabits, breeding other birds such as quailtthatgood features
is considered a need; that in some communitiespkas well received by consumers [2] and theseslbiale a
great interest in the bird’s industrial breeding{18-25]; also it is used as a Lab flying [16].

Nutritional costs constitute about 65-70 per cdnproduction costs for poultry industry [6], andofein is one of
the most expensive nutrients in poultry diets ttgatjuality and quantity is considered as the nhiaiiting factor of
poultry performance and efficiency [5].This has eoatbout a special look to reduce protein levellapanese quail
chicks in both research and industry; thereforethods that increase the efficiency of protein méation, that is
reduce meat production per gram of protein intake, play a key role in reducing the production éoghe quail
breeding industry.

In quail, as in other species, level of dietaryrggiés considered as a determinant factor at perdioice. The bird’s
daily energy requirements depends on several fasteh as growth rate, amino acid balance in tbte dice, place
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and circumstances of the bird density. Compardtigcamount of energy, quail sensitivity is muchheigthan the
level of dietary protein. Protein provides the resagy amino acids for growth and egg productiodieary protein
requirement of quail is influenced by the amounenérgy metabolism, and other components used kingéhe
diet.

In the recent years, large-scale breeding of Jagageail shows an increasing flow. So, principlad high-yield
breeding of quails are required to have sufficiamdwledge of all aspects of the education managea®mwell as
nutritional requirements of the birds’ species.

Some research projects have been done in relaftbreffect of different protein diets on the perfance of quails
[5-10-11-14-15-19-27]. But in general, very litilgformation is available about optimal protein |k@ssociated
with optimal performance in Japanese quail; and @dgues reported by various researchers havetansixe range
and a variable; hence this bird requires diets with level of essential amino acids [23]. In recgnars,
researchers have focused on improving growth okitknod immune system in addition to feed costs reoluc
because industrial development and accumulatedds bn closed hangers (high density per unit amats a lot of
stress on them that will results in less efficientnune system and as a result increased suscépttbibathogens.
Therefore, in the conducted experiment, crude prdévels reduction of essential amino acid sugbtieetsand its
effect on performance; carcass traits and immuseteByof growing quail are studied [3-22].

MATERIALSAND METHODS

Three hundred and twenty day-old Japanese quaé veerdomly distributed into 4 treatments with 4licgpes of
20 birds. The birds were reared in cages of idehsize (100100 cm floor area and 80 cm heightd®days of
experimental period.

All groups were subjected to similar managementtpres (brooding, lighting, feeding and wateringjoughout
the experiment except the diets offered. Quailsewmrnefited from day-light (average 16 h/day) aradew and
experimental diets were continuously available s temperature was gradually decreased from3¥figsaday
to 23°C after 21 days of age. No vaccination wafopmed.

Diets were containing 4 protein levels: A) DiethwR1% crude protein B) Diet with 22% crude proté€nDiet with
23% crude protein D) Diet with 24% crude proteiscmmended by National Research Council [18] atsdi
formulated to supply required essential amino aeicisording to measuring protein and amino acidieéus by
NIRA method [6-7] and Collaboration by Evonik Compa[4] were included in the diets and the diets ever
formulated by BRILL software. Nutrients compositioaf the diets except for protein for quails weasdd on the
National Research Council [18] recommendations i@ &b

All experimental diets were provided to the samteixin terms of metabolism energy, minerals amtdmins, and
the only difference was in the amount of crude girotBody weight gain, feed intake and feed corigersation
were measured every week. On Thirty-fifth day, teluckens from each experimental repeat (eight bpes
experimental group) were chosen randomly and tieegived 0.2 ml of suspension of sheep red bloold 4&b
injection in wing vein [3] using Syringe; the chiskhead receiving SRBC were colored to distingutstm from
other chicks.

The chicks were weighed on forty-second day, thegraximately 2 ml of blood was taken under the wirgin
using tubes impregnated with citrate anticoagutatémd they were transferred to the laboratory tterd@ne
produced Patton against sheep red blood cell bydviitre Hemagglutination method [25]. Also by tb®od
samples taken from the quails, on glass lams depésyprovided. Then the blood deploys by using Wrggaining,
were colored. Finally the percent and the proparwf each was determined by counting total of boedred
Heterophil, Lymphocytes, Monocytes and Eosinophil after slaughtering them, internal organs ofrliapleen,
Bursa of Fabricius gland, Pancreas, heart and aipdbrfat were removed from the carcass and wereyivee
separately. All of the digestive system and repctistla system parts were removed from the body aardass
weight was also recorded to each individual is eat#ld separately. The obtained data regarding browt
performance, blood parameters and carcass chastickewere subjected to analysis of variance using-way
ANOVA procedure of SAS (2004)[20].
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Tablel. Ingredientsand nutrient composition of experimental diets

Treatments 1 2 3 4
Ingredients (%)

Corn 61.515 59.54 57.522 55.705
Soybean meal 34 34.7 35.4 36
corn gluten 0.75 2.1 3.5 4.8
DL-Methionine 0.19 0.166 0.145 0.123
Hcl-Lysine 0.248 0.217 0.186 0.155
L- Threonine 0.21 0.18 0.15 0.12
Dicalcium phosphate 1 1 1 1
Limestone 1.26 1.27 1.27 1.27
Vitamin premix® 0.25 0.25 0.25 0.25
Vitamin premix# 0.25 0.25 0.25 0.25
Salt 0.327 0.327 0.327 0.327
Calculated Analysis

Metabolisable energy( kcal/kg) 2900 2900 2900 2900
Crude protein (%) 21 22 23 24
Calcium (%) 0.8 0.8 0.8 0.8
Available phosphorus (%) 0.3 0.3 0.3 0.3
Sodium (%) 0.16 0.16 0.16 0.16
Lysine (%) 13 1.3 13 13
Methionine (%) 0.5 0.5 0.5 0.5
Met + Cys (%) 0.83 0.85 0.86 0.88
Threonine (%) 1 1 1 1
Arginine (%) 1.38 14 1.47 1.48
Tryptophan (%) 0.25 0.25 0.258 0.269

°Vitamin premix content per kg: vitamin A, 10,000vitamin D3, 5,000 U; vitamin E, 40 U; vitamin K3ng; vitamin B1, 2 mg; vitamin B2,5
mg; vitamin B3, 40 mg; vitamin B5, 13 mg; vitami, B mg; vitamin B9, 0.1 mg; vitamin B12,1.5 mgawiin H2, 0.1 mg;. #Mineral premix
content per kg: Mn, 120,000 mg; Fe, 60,000 mg;108,000 mg; Cu, 16,000 mg; I, 1,000 mg; Se, 0.390The remaining carrying wheat bran
and calcium carbonate.

RESULTSAND DISCUSSION

The data about body weight gain is shown in Tabfegignificant weight increasing in the second weséthin the
protein level of 22% rather than 21% was seen,thisdprocess in the sixth week within the protaiwel of 23%
rather than 24% was seen too. In the entire peattendance 3 with 23% protein has shown maximuightgain
numerically rather than other attendances. [23¢Ieof protein (18%, 20%, 22%, 24% and 26%) weuelistl on
150 quail chicks in the growth period and finalyey proposed the protein level of 23/08% after esgjion
equations as the best protein levels that the bighieight gain was observed in it, and also [5§r¢hwas not seen
any significant difference in the weight increasofgexperimental treatments in the growing quailsity a 42-day

experimental period. Effect of different proteinéés on feed intake and Japanese quail FCR arershmWables 3
and 4 respectively.

In the sixth week and total period, treatmentsteeldao21 and 23 % Crude Protein had better imprevernm feed

intake reduction. We concluded that FCR of treatmelated to 23% Crude Protein had improved ratihan other

treatments in the sixth week; and also in this wéedatments related t021% Crude Protein is stanthe second
place. Among the research done in this field, asfl-5-23] there was no significant differencensn treatments
according to feed intake and FCR; for example [Bbweported that feed intake did not differ sigrafitly between
the groups receiving levels of CP , too an improeetin feed conversion ratio in growing quails dgrD-3 weeks
of age with increasing dietary CP level was algooreed earlier [9] may be the difference between phesent
studies to the previous studies is because of gungpessential amino acids and the difference oseh diets [21]

Table2. Effects of different Protein levels on weight gain of Japanese quails (g).

Body weight, g
Protein level (%) 1swk  2nwk  3pwk 4wk 5wk 6wk  Whole period
21 141 3243 491 495 349 258 205.8

22 134 347 467 514 379 234 207
23 119 32.8¢ 468 495 354 238 210
24 12.8 32.8° 517 497 338 234 204.2
SEM 071 064 219 184 293 291 2.95
P-value 025 0.012 035 0.86 0.79 0.009 0.55

Different alphabetic words referred as existencsighificant difference between treatments0(95).
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Table 3. Effects of different Protein levels on feed intake of Japanese quails (g).

Feed intake, g

Protein level (%) dwk 2pwk  3pwk  4pwk  5pwk 6wk  Whole period
21 30.8 86.2 107.2 163.8 147.9 194.3 730.3

22 30.4 885 111.3 167 1447 214.8 756.8
23 31 86.3 1054 159.7 150 19¢ 723.4
24 30.2 87.7 109.6 164.3 148.8 207.5 748.2"
SEM 075 1.8 207 3.26 246 2.74 7.84
P-value 085 075 026 049 0.5 0.001 0.05

Different alphabetic words referred as existencsighificant difference between treatments0(95).

Table 4. Effects of different Protein levels on feed conversation ratio of Japanese quails (g feed/g gain).

Protein level (%) dwk 2wk  3pwk 4wk  5n,wk 6wk Whole period

21 2.2 2.7 2.2 3.3 4.3 7.6% 3.6
22 2.3 2.6 2.4 3.3 3.8 9.6 3.7
23 2.6 2.6 2.2 3.2 4.3 6" 35
24 2.4 2.7 2.2 3.3 4.5 9.2 3.7
SEM 0.16 0.05 0.11 0.15 0.27 0.86 0.07
P-value 024 029 035 096 0.61 0.05 0.14

Different alphabetic words referred as existencsighificant difference between treatments0(95).

Table 5.Effects of different Protein levels on antibody response toSRBC of Japanese quails

*serum haemagglutininti

Protein level (%) 21 22 23 24 SEM P-value
SRBC* 2 25 1° 17 031 0.04
tres (lgy Different alphabetic words referred as existentsignificant difference between treatment(p5).

Table 6.effects of different Protein levels on blood cells (hematology) of Japanese quails

Protein level (%) H% L%  H/L M% E% WBC(u)

21 28  69.7 04T 2.3 0 28200
22 283 685 042 27 0.5 24900
23 337 63.¢ 053 08 05 25317
24 28.F 687 042 23 0.3 26283
SEM 112 1 0.02 041 0.13 2295
P-value 004 002 003 01 012 088

*H: Heutrophil , L: Lymphocyte, H/L: Heterophil foymphocyte ratio, M: Monocyte, E: Eosinophil. Diffet alphabetic words referred

as existence of significant difference betweerttneats (50.05).

Table7.Effects of different Protein levels on carcasstraits of Japanese quails.

yield
Protein level (%)Dressing percentalgeart* Liver* Pancreas*Abdominal fat* SpleeBursa of fabricius*

21 62.7 0.9 2.5 0.3 0.87 0.06 0.06

22 61.5 0.79 25 03 0.64 0.06 0.06

23 61.3 0.78 24 0.2 1 0.07 0.08

24 62 0.74 2.4 0.2 0.95 0.06 0.06

SEM 1.35 0.06 0.14 0.02 0.21 0.01 0.01
P-value 0.87 0.21 0.96 0.66 0.63 0.87 0.61

Different alphabetic words referred as existencsighificant difference between treatments (P<Q@Byans are measured as relative

weight of each organ to live body weight (%).

In Table 5, theresults of the SRBC titre showed ttacks were received 23 % crude protein diet hiagen a
significant reduction comparing with other treatitseriThe hematologic results (Table 6) shows: Hetgitcand
lymphocyte percentage in treatment 23 % Crude Prigtecaused a significant increscent and reductspectively
to the other treatments. According to these asdefsaors; Heterophil to lymphocyte ratio showsngfigant
increscent rather than other treatments. Increasindeterophil percentage presents a tension withicken and
quail [8] and Heterophil to lymphocyte ratio alss a criterion to measure the tension is used. Rexge of
monocytes on treatment23 % Crude Protein rather titlaer treatments is of significant reduction. rEherias not
seen any significant difference in a separate suidgctors related to Eosinophil and white blo@dls numbers.
Results for carcass traits in chickens that reckiddferent levels of protein are presented in €all After

examining the dressi

ng percentage that is the rmnogbrtant economic trait of quail, there was nongigant

difference among treatments. The results of thidysare contrary to [16]. Also after examining ather organs
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(heart, liver, pancreas, visceral fat, spleen, dwfsfabricius) we did not see any significant eliénce; similarly
results [16] also showed that body organs werafietted by the level of protein.

CONCLUSION

In general, according to the results": reductiorcreide protein diets for Japanese quail in the grgweriod using
synthetic amino acid, does not create a significaduction up to level of 21% and in the field aforomic
according to this fact that protein is the mostemngive nutrient of dietary, will be economical. Egt 23 % protein
diet which showed adverse effects on performandaramunity parameters.
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