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Introduction:Food restriction programs at the beginning of broiler breeding are one of the
methods that can cause fat storage by reducing growth rate at the beginning of the growth period.
For this reason, much research has been conducted to investigate different methods and programs
of food restriction and understand how it affects various traits of broilers and quails. One of the
common methods of applying food restriction is food restriction at the beginning of the period,
which relies on the phenomenon of compensatory growth, and the results of studies show that
early period restriction improves poultry performance. Numerous experiments have shown that
after a period of restriction early in growth, chicks attempt to increase feed intake and use it more
efficiently, thus improving feed efficiency and allowing for compensatory growth. Also, with
improved feed efficiency, feed costs are reduced and there is a possibility of reduced abdominal
fat due to reduced fat cell proliferation. Several factors affect the usable energy of fats, including
the degree of saturation of fatty acids, the ratio of free fatty acids, the length of the fatty acid
chain, the location of the fatty acid on the glycerol, the level of fat in the diet, moisture and
impurities, oxidation, soap formation, and even the composition of the diet, such as the amount of
non-starch polysaccharides. An experiment was designed to investigate the effects of oil on
performance parameters and intestinal morphology of Japanese quail during compensatory
growth period.

Material and Methods: In this experiment, from 144 quail chicks were used and as a factorial
test in a completely randomized design with 6 treatments and 4 replication were assigned to each
treatment; Three levels of feed restriction (0, 15, 30%) from the age of 16 to 26 days were
performed. Then each of these levels were divided into 2 group(Fat-free diet 1% ,Same energy in
fat 4%). The starter diet was used to feed the chicks until the age of 49 days. These diets had
2900 kcal/kg of metabolic energy and 24% crude protein, respectively (the diet formulation in
this experiment is based on the recommendation of(NRC, 1994). The metabolic energy of canola
oil is 8800 kcal/kg and the metabolic energy of soybean oil is 8650 kcal/kg. The UFFDA
computer software was used to adjust the diets based on NRC and formulate them. In this diet
formulation program, it was tried to use similar foods as much as possible to avoid interactions
between other nutrients that may affect the results of the experiment.

Result and Discution:Dietary restriction imposed by decreased body weight in the treatment
groups compared to the control group . feed consumption between the treatments (restriction 0%,
fat diet 1%) during compensatory growth and adding oil (4%) had significant increase. The
average feed intake of treatments( without fat)was 564.34 grams per bird, while the average feed
intake of fat treatments was 152.611 grams per bird, and these differences were statistically
significant (p<0.05). body weight mean and weight gain between the control (restriction 0%) and
restricted treatments were not significant at the age 49 days, but there was an increasing trend
with the intensity of feed restriction in treatments at compensatory growth. Regarding the adding
oil, the body weight and weight gain improvement were observed. The highest body weight at 48
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days of age was associated with the FR30 treatment (11/256) and the lowest weight was
associated with the CRO treatment (68/231). The interaction effects were not significant in any of
the above conditions. Growth rate was significantly improved in feed-restricted chicks (1.5 vs.
0.94 as a percentage of initial weight). An improvement in growth rate was observed with the
addition of fat to the diet.The significant improvement of feed conversion ratio was observed
both in the case of feed restriction and in the case of oil usage. The differences became
statistically significant with the addition of fat (p<0.05).analysis of the carcass the end of
experiment revealed that, feed restriction had not significant effect on weight organs but with
the intensity of feed restriction, reduce the abdominal fat pad. In examining the small intestine in
two group in terms of villus height showed significant effect and with the addition of fat also
increased villus height and thus absorption of nutrients. Also, with increasing severity of the
restriction, the height, thickness, and depth of the crypt decreased.In generally ,the results of the
study in whole period showed the use of restriction and also add fat had a positive impact on
performance and carcass characteristics.
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Tablel. Ingredient and chemical composition of the experimental diet used for Japanese quail (/. of diet)
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Mineral premix
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Vitamin premix
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Threonine
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D-L Methionine

Chemical Composition
sherd s i
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Metabolisable Energy(Kcal/Kg) 2900 2900
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Crude protein(%) 24 24
i g /s 50

Energy/Protein 120.83 120.83
(2l
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(32 53) s
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(2
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(2=)crd
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(2 )i stia
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(2 ) Ofispt (o stia

Methionine+Cysteine(%) 0.88 0.88
() mss 5

Threonine(%) 1.02 1.02
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33l s Ol e sl 093 ©3e A (Vsbr by asxild e (31 5 LS oS ans
i Cangome 55U pas e gl cpl A B cupd d SSetn et Eely ol Cungime o]
Yu & Robinson, 1992;Saleh et al., 2005;Pinchasov &Jensen, 1989; xls b olie his coyps p
alie G0 opl zls L aS(Beane et al., 1979;Pokniak & Cornejo;1982) clialine b ¢ cuily céllee
LSl s cpun iy Ay 0,93,0 Slygn Cudgdsme Ol il 45,8 sdalie 500 nlejl 3wl adlie conl
082 059 Sledglw gb Jlesl Wby 093 ;3 Siad 90 pw jd Cudgizme duopd Yr ST &S 0 LS s ool Ll
o 3l ((in ¥ () atin Sl dns (g a4 (dine bgle g 03ke 5 5 Bl jl cudgiome 958 5
Gl Jg w5l (ine Lglds andl .ol b jlos 09,5 51 5 Sian(Cudgione (y90) a0l 09)5 ()5 Cudgione
Loy (o Kiin B ) SThgs Cudgiome Sl 3l dn athn Sy 5 45 oaalie Stin ¥ sl 3 )l (ins
( Mitchellet et al., 1962; Gowe et al., 1960.5Lsg 1, STy95 Codgize bio &l 3l Codgiome 09,5 b
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Table2.Effect of feed restriction and fat on average of feed consumption in compensatory growth on quails(gr for a bird)

Treatment
slosd
(Ao ) 2lie Codgame 3kl (sllas EREF 3 kil gllas Dlée ol 3l 3 kil glas
Feed Restriction SEM P-Value w» wl SEM P-Value Entraction Effect SEM  P-Value
0 15 30 Fat Control CRy CRis CR3 FRo FR1s5 FRa3p

Age(day)
(350) o=
26-35 181* 146.5" 143.4° 7.54 0.004 174.4% 139.5° 6.16 0.0008  131° 146° 142 162.3" 216* 145° 10.67  0.018
26-49 437  453.5° 5122 15.14 0.006 4882 447°  12.36 0.03 425.4% 425.3°463.3" 571.2% 448" 444° 2141  0.01

$yla s pxe gl @y jp y0 Cglate By b sy (1Sle

> =F {0,15,30%)S1,55 gm0 = Rernlis 095 =C
The means with different letters in each row have a significant difference (P<0/05)

C= Control group (without restriction) , R= Restriction of diet (0, 15, 30%), F= Fat
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Table3-Effect of feed restriction and fat on quail body weight in the age(26-49days)

Treatment
Sl
(Mo yo) 2hie Cudgize 3 kel sllas LI g 3 kel (gllas Dlize il 3kl (sllas
Feed Restriction SEM P-Value wa s SEM P-Value Entraction Effect SEM  P-Value
0 15 30 Fat Control CRo CRi5 CRg FRo FR1is FR3o
Body Weight(g/bird)
(0852 2 lil & p)5) % 039
Age(day)
(385) o
SisYo 126.15% 104.4° 90.30°  3.85 0.005 e e e e e e e e e e,
(25days)
Sisy¥o 1936 1733 1755 7.24 0.13 173.6 188 6.07 0.1 198.3 190 1754 1756 189 1563 105 0.27
(35 days)
S ¥y 234 2125 218 8.1 0.07 212 2244 661 0.2 221.7 194.6 208 217.2 2343 234 1146 0.5
(42 days)
St 2204 2393 2531 791 0.15 236 245 6.45 0.32 231 223 255 229 250 256 11.8 0.24

(49 days)

The means with different letters in each row have a significant difference (P<0/05)
C= Control group (without restriction) , R= Restriction of diet (0, 15, 30%), F= Fat
FCR= feed conversion rate.
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Table4-Effect of feed restriction and fat on quail weight gain and FCR in the age(26-49days)

Treatment
Sl
(o) ol cudgiome 3 kil sl PREFN 5 ksl (gl lazs 31 5ylskl (gllas
Feed Restriction SEM P-Value w» wl SEM P-Value Entraction Effect SEM  P-Value
0 15 30 Fat Control CRy CRis CR3x FRo FR1s FR3o
Weight gain(g/bird)
(050 2 (slil & p)5) o B3 38!
Sjoy YA-Y5
(26-49 days)
Age(day)
(385) o
SSisy¥a-vs 112,392 120.1% 130.4° 4.08  0.019 119.17 122.73 3.23 0.45 115.5110.33 131.66 109.07 130 130.16 5.77  0.07

(26-49 days)

Treatment
Sl

(Mo yd) ohie cudgize 3 kel (sllas EVREY 3 kil (slas Dlize ol gl 3kl (sllas

Feed Restriction SEM P-Value wa wls SEM P-Value Entraction Effect SEM  P-Value

0 15 30 Fat Control CRo CR15 CR30 FRo FRis FR3o

FCR
i VAN Jas oy
(26-49 days)

Age(day)
(395) o
Sisy¥a-vs 4.74% 456% 3.66°  0.22 0.006 3.9° 474*  0.18 0.0046  4.27% 427 3.16™ 522 4.86° 4.15° 0.31 0.79

(26-49 days)

B3 )y ime gls caydy jb )0 Cglite gy b (gla (ke

Whie bas cops=FCR (uy> =F (0,15,309%)S1,55 codgazme = Rasali 05,5 =C
The means with different letters in each row have a significant difference (P<0/05)

C= Control group (without restriction) , R= Restriction of diet (0, 15, 30%), F= Fat
FCR=feed conversion rate.
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VA0 Len 9 b oo b aS (¥ Jous) Cunl azily W30 sl

Boostani et al., ) 2010 |,LSen 5 Sliws gwlo L as Jls j35)b cillas(Palo et al., 1995)
Lo o, S ¥ Jodo 4 ang Lo cilae (YU & Robinson, 1992) sl b a5 cuilss (g)lel yasciie
Zakaria and Jallal,2012)z s U as” aiily aald 0g)5 4y Camsd (65 ol S ()59 Cudgaoe
S)b cdllas

Cillae iz jlglo)ly 9 (Ko o b & cullss (o oyis (2 0> (e 3B 0 )3 (02
|y e dbogomn oy Sl5 o 45 (ol i Jole oy oo 45 cal ol o] s 5 (Beigi et al.,1381)s,1s
09y A (50 G 09 LSy & a3l & Sl opx (g 4 (65 s 3 115 536 o
(NRC, 1994) 1.5 sanlio by jlo oy S sine glis
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Tableb.Effect of feed restriction and fat on average relative weight of internal organs relative to the weight of the carcass in the end of course breeding.

Treatment
Slosd

(Mo ) 2hie codgame 3 kel (sllas TORE Y 3kl (gllas Dlize il gl 3,5kl (sllas

Feed Restriction SEM P-Value wa  wls SEM P-Value Entraction Effect SEM  P-Value

0 15 30 Fat Control CRy CRis CR3x FRo FR1s FR3o
&S doyd 3.7 34 3.6 0.17 0.42 3.7 34 0.14 0.1 43 34 35 31 33 36 0.24 0.04
Percentage
of Liver
wahey 153 25 221 0.28 0.07 22 1.9 0.23 0.37 14 23 209 16 23 27 0.4 0.97
iy oy
Percentage
Of Abdominal
Fat
Ao doy 42 4423 42 1.19 0.31 433 421 0.97 0.39 415 44 407 423 431 444 1.69 0.82
Percentage
Of Breast
b ol a2y 136 138  140.2 5.12 0.85 139.7 136.5 4.18 0.52 144.3 130.3144.6 128 1359 145.6 7.24 0.1
(£5)
Ready to cook
Carcass(g)

The means with different letters in each row have a significant difference (P<0/05)
C= Control group (without restriction) , R= Restriction of diet (0, 15, 30%), F= Fat

13

Syl s pxe glas @y oy glate By b sla (1Sle
e =F ‘(0,15,30%)L§I)9'> Cydgione = Roals 09,5 =C



039) S3999)90 (o)
Cepn)S Gos 9 pos95s 3= EL)p oad d9ama (6la 098 p Cudgioms dmr ()93 )0 (odlejl (slaless ]
ey LB BLod ol (sla 05,5 4 o (0p2 Il gl dmd o0 L3 |y ()l sine SIS
oo (P< o 1oN) s tme 5 gLl o Jslite ol ] .l 00 5y glis)) il33 el g (P<o/)) s
A8 0alieFR3009,5" 55 55 £l yieS 9 CR3009)5" 55 55 £l oyl
WSl (xe )8 Boe 4 5 ElB)] S ojlond Sl el e 3]
oo HL gyl (Ghldjn VU W) b g gowy JluoY o g 4 Qo g mdn Cud)lo (o il
Gl A3l pi £l a2 ye (Cera et al., 1988) sy oo s 4 5)90 o> 25 sy 5 2065 o0
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Lo beeY Y 53 39290 (sladsh (ial33l 5 5 53 (S5 (B9se (S 9 siie dlge Ly Gialjél e
sbadslw o B b ol  pda s ol Jold a8l jaass by Jobo (55l 53 cnyS o Al
S S 2 el laJshe &Sl s 4 diloo 0 s dsho (250l 5 bbre Wi Jotus & sy
Ayabe et al., ) il <l ola Joluw o515 isl58) 0aiiS juSaie Mlg¥ o 5 Buas CunyS g oo o5
Alami ) 150 s3los olsme 5 Lhals3l 503 Ui sl (Sas s 839, 55 Can)S Bos il 4 (2000
1y 3gs oS bl b Jsho ol 50 ol) oo 4 Comgyil s Jsho & yaleo by o (abradeh, 1373
43 dedio g iy )3 gl by s 1L ol 53 ol Chons 0 laimg il ©ploe gl o0 oy
Dy Cawd | (63b5 ke 4y Wy 3l 3 o (slacs L 2b5 Sl ypuin Sl )3 & ol Bl oo sl
QB lgie 4 cay,S wuild oo &S Il 5| (Deschepper et al.,2003) cél salg il 3l bew S ges
45 039 oo <l (gl b5 LAl 5 Bl o ygl (5 g 5 )3 a8 I gy 00 led & 5 0L
655 b halidl baims Gl (oS Bes Gl pl plaediS (oo o 1) 0b5 g 9 51 el
By 0y by Wl o Sl (sl Jobo 2325k ol (il 5l oud 083 (g5l ] (sl Jsbes
(Bradley et al., 1994) 555 sy 5 159 L3l coge dous 43 4,500 slacdl Wg
OBy amdiley o Lajy elas,l uss s ol (Jamili et al.,2013) )\ Ken g (Juon o oy M5 5
A8 05,5 L duslie )3 (solyho Sl (5 0aS L) (BN peilsl 3 S Jsb 5 Camieed 0aiS Ly
Gl g (2 a9l o 53 b cu i dgm Nl (0 )] GlalBlag Jide (o oaiS Ly
Py el ;S0 Byl LS i ]y (o2 386 0g)S b auslie 1 o2 b la 0y > 5L )
(Sdse dlge x> Andjled wae i HSSly 395 & 3gr pothl 1 5 Al pgifel 53 9 el I 5 Al amdjles
a2diled )3 (gdre dlge Ll Hlude i ( S o axg> S5 gl 4o (Jamili et al., 2013)cwl
jm €W cds > (Yamauchi, 2002)ul (oo (35S yide p5ije) > o ORIl 5955 (o0 )50
D9 (o0 yudar Sl 039y (> Cudjlo ABl yide 5y gl dz eyl bl b cpwg il Gl el L
o 4y Lo gl O 2le L9 g0 Wl sl ol G0 Ty iyl & 1o Copog 5] 2o o 52
g ohlSen 5 (> (Denbow, 2000)cusl Lasye ialoyd 5 Gojay 3 ) bl o8y om 31 L 5w o)

14



M) I (',’VGy:’,'YQﬂyG) yWy‘ C9la.w 9 d)).J Cjo.w u».mlf Ls dl.tb 0> odlaw | [alil.m L;U.O.uo
51059y coin cla dngs (> aS 16,8 pMel losltin S5 osnlie 059y cin (sla dv gy SooS 039, ol
4 5p EB)) s Il g amdlied ) CunyS e il Cel do)d VB L 40 v o JoSo
31 ookl 4 055, samliiie pismen WSl )l Slgsten bo gols b 48w sali b dwslie ,d can)S Ges
Liluio g ol (gdan dlga Ol (sl 039) gaw (A1 51 (Sl Cn )8 Boe 4 5 EB) Cand g po3Te5 S0
Ol 5 Caw S see (Hosoyamada, 2007)54i o (sixe dlgo ids g it cuilB yiolj8l & o
Aol 4 amd o ol (58l el b Sl e 50 1y Szl ledshe (gl 00 p)0is 25k 51 VL
bwgh Sl o 039 (owlid Couy pusiiand o LialS |y wdy 0 Slas ased o sl YL (65050 a s
St cpl & ol Jlossl g 3503 3925 Sa68 0395 S5592090 ) w2 03 Ry ISl 59y (o LIS
sy clale o oy (Lol ]y con S Bas g 02> (aal38l pgigfs ) 1y Wy el (ygj 9 ©)3 (29, 45D

.(Sagher et al., 1990) a8l 158l 50

S5 Aol
Oy oy Yo g VO Cudgdme 90yl oolaiwl aSoly Lis 0y90 JS 30 il Jeols gl IS )sb 4
380es 59y 6> (re 13U 0y93 (pl )3 0y9d cpl )3 23 (13938 55 g (Slp AD; 090 ) (S, YAV

15



(e (i) 559 YA 5> oyl (poig33) Sl 039, S yoghyo slo Sy 2 (2 9 2HE Cudgiome 1T g0
Table6.Effect of feed restriction and fat on morphometric features of small intestine(Jejunum) of quail in the age 48 days(mm).

Treatment
Sles

(Ao ) 2l Codgame 5 lkiwl glas EREF 3kl (sllas Dlée ol 3l 3 kil glas

Feed Restriction SEM P-Value w» wls SEM P-Value Entraction Effect SEM  P-Value

0 15 30 Fat Control CRo CRis CR3 FRo FRi5 FR3p
Shs e 0.36° 0.38° 0.472 0.019 0.001 0.44% 0.36° 0.015 0.001 0.33° 0.42° 0.58* 0.38° 0.36° 0.34° 0.026 0.0003
Villus Height
by cwlbxs  0.073 0.069 0.079  0.005 0.47 0.077 0.07 0.004 0.26 0.07 0.071 0.07 0.08 0.06 0.07 0.0077 0.36
Villus Tickness
cw)S gos  0.039°0.041°0.158% 0.2 0.032 0.055 0.1 0.026 0.21 0.037 0.093 0.22 0.043 0.045 0.036 0.04 0.3
Depth of Crypt
Gsoesls 911 873 981 081 0.64 9.64 875 0.66 0.33 9.2 83 114 89 9.1 81 115 0.21
Villus Height/Depth of Crypth
(Villus Index)

Bl )l (e Cglds (s yp > Sgliste By L sl (ke
e =F ‘(0,15,30%)L§I)9'> Cydgione = Roals 09,5 =C
The means with different letters in each column have a significant difference (P<0/05)
C= Control group (without restriction) , R= Restriction of diet (0, 15, 30%), F= Fat
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