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Table 1-Ingredients and chemical composition of diet

of quail chicks containing soybean seed or canola
seed (%)

Ingredient (%) smleT slas yua

Experimental diets
Soybean diet Canola seed

diet
Sod als 4250 45.70
Corn grain
L ses Gl 12.02 0
Soybean seed
15K @l 0 8.00
Canola seed
b pew IS 24.50 29.66
Soybean meal
o3 Bl dlass 6.30 10.00
Corn gluten meal
PR 2.59 0
Wheat barn
S 8.50 2.00
Wheat
olaas ﬁm.JS &9 1.01 0.90
Dicalcium phosphate
Lses (255 0 1.00
Soybean oil
el oy S 1.20 1.25
Calcium carbonate
Ossie I ga 0.15 0.80
DL-Methionine
oo ) 0.18 0.18
L-Lysine
s J) 0.12 0.21
L-Threonine
el 5= Sare ol go JoSo 0.50 0.50
Vitamin/mineral premix
el S o e 0.26 0.26
Sodium bicarbonate
< 0.17 0.17
Salt
Calculated values
ME (kcal/kg) 2900 2900
Crude protein (%) 24.5 24.05
Calcium (%) 0.82 0.82
Phosphorus (%) 0.30 0.33
Sodium(%) 0.15 0.15
Chlorine(%) 0.13 0.13
Threonine (%) 1.02 1.02
DL-Methionine (%) 0.59 0.50
Lysine (%) 1.36 1.36

Linoleic acid (%) 1.21 1.12
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Table 2- Effects of feeding electron beam irradiated soybean seed on performance of quail chicks

Item Untreated irradiated soybean by EBI” P SEM Irradiated
soybean 5 (kGy) 10 (kGy) 15 (kGy) value soybean vs
untreated
Ayl 0o 8.84 8.74 8.75 8.80 057 001 -
Initial Body Weight (g)
Sk 039 170.8° 177.3° 175.9  1855°  0.002  1.67 0.002
Final Body Weight (g)
a0 Gl 4.5 4.7° 4.6 4.9° 0.002 0.5 0.002
Average Daily Gain (g)
Shysa G yuae 626.02 619.02 584.7° 577.3° 0.02 16.62 0.131
Feed Intake (g)
Shosa bad oy 3.862 3.66%® 3.53% 3.27°¢ 0.02 0.09 0.011
Feed Conversion Ratio
O 5y 895l s 1.14° 1.19° 1.25% 1.352 0.02 0.04 0.020
Protein Efficiency Ratio
101.50° 123.85%  136.96° 142.69° 0.04 8.50 0.01

Lol gl s 5588
European Production
Efficiency Factor

(P<~/oo) 3,0 Ll Sae MRS g,LeT Blad 5 wline ji2 Bgua b glagySilis iy ya 5000

Means in the same row with different letters are different (P<0.05).
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Table 3- Effects of feeding electron beam irradiated canola seed on performance of quail chicks

Item Untreated Irradiated canola by EBI” P SEM Irradiated
canola 5 (kGy) 10 (kGy) 15(kGy) value canola vs
untreated
sl o 8.81 8.87 8.83 8.80 063 0.07 -
Initial Body Weight (g)
SLL oo 172.7 174.3 173.3 172.3 096 3.68 0.86
Final Body Weight (g)
Glyes oo il il 4.55 4.60 4.58 4.54 096 0.08 0.84
Average Daily Gain (g)
Sl Gyems 629.32 639.0% 633.0° 587.0° 0.04 8.88 0.08
Feed Intake (g)
Sy s o s 3.84 3.86 3.85 3.60 022 0.09 0.38
Feed Conversion Ratio
s 8950 1.12 1.14 1.14 1.22 0.17 0.03 0.25
Protein Efficiency Ratio
L) sl 55, 536 91.50° 103.15% 110.39*  114.73? 0.03 749 0.07

European Production
Efficiency Factor

(P<'/‘°) ..\SJLJ J‘J ‘_;.\A.A Jm‘ GJLAT .‘éla.‘ :)‘ ‘L\Lim ‘)3..:. JJP L~\ Gu&fill:\.b ;..Qfd‘) By Jda'b
Means in the same row with different letters are different (P<0.05).
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G855 4 (b slada sa i la S5 50 s
5 L 13 Goyamne ocal st GB,18 0 5 6 Joglaa Lo
52 ol Sae 31 GuSI g5 bosad 5551 dee 15K
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Table 4- Effect of feeding electron beam irradiated soybean seed on carcass charestristics of quail

chicks
Item Untreated Irradiated soybean by EBI” P SEM Irradiated
soybean 5 (kGy) 10 (kGy) 15 (kGy) value soybean vs
untreated
PR NN 74.9 76.5 76.4 75.2 0.49 0.88 0.30
Carcass efficiency (%)
e 40.2 41.6 30.9 41.8 0.80 0.96 0.39
Breast (%)
ob 17.4 18.5 16.9 17.7 0.46 0.71 0.92
Thigh (%)
cudhy 10.6 9.4 9.4 10.7 0.42 0.53 0.42
Back (%)
s s s 0.45 0.44 0.48 044 032 002 062
Bursa (%)
i siiun 11.1 11.1 10.7 11.2 0.52 0.28 0.85
Digestive tract (%)
as 4.9 4.6 4.9 4.8 0.56 0.19 0.66
Liver (g)

“EBI: Electron beam irradiation

Oaosl Lo 4 s A LS9 8 (9 S 55 5s L oad 5 9Tdas (SIS ala S peme 51 -0 gua
Table 5- Effect of feeding electron beam irradiated canola seed on carcass charestristics of quail

chicks
Item Untreated Irradiated canola by EBI” P SEM Irradiated
canola 5 (kGy) 10 (kGy) 15 (kGy) value canola vs
untreated
PR 76.1 74.6 75.3 76.8 0.31 0.83 0.52
Carcass efficiency (%)
e 40.7 40.1 40.8 39.6 0.82 0.98 0.68
Breast (%)
ob 16.7 17.7 17.5 17.7 0.79 0.75 0.32
Thigh (%)
oy 9.7 9.9 9.5 9.8 0.82 0.29 0.88
Back (%)
s ol s e 0.46 0.46 0.44 056  0.24 0.04 0.61
Bursa (%)
i) S aliiun 11.4 11.1 11.1 12.0 0.19 0.24 0.98
Digestive tract (%)
as 4.8 5.2 5.0 5.00 0.63 0.22 0.26
Liver (g)

“EBI: Electron beam irradiation
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Introduction: Among oilseeds, soybean and canola seeds are widespread used in poultry diets (Baker
and Chang 1992), however their use in poultry diet is limited because of anti-nutritional factors (Zeb
1998, Syddhuraju et al. 2002). Different methods have been used for improwing nutritional value of
oilseeds. One of these methods is irradiation (Taghinejad-Rudboneh et al 2010, Ebrahimi-
Mahmoudabad and Taghinejad-Roudbaneh 2011). Electron beam irradiation (EB) is a physical
method that can improve the nutritional valueof feedstuff and has been considered recently.
Advantages of processing with EB-irradiation is no damage to feeds, lack of production of non-
digestible products, increase digestibility of crude protein without side effects on feeds (Majd and
Ardekani 2003, Anwar et al. 2015). Therefore, present study was carried out in two separate
experiments in order to investigate the effect of feeding EB-irradiated soybean and canola seeds on
growing performance of Japanese quail chicks

Materials and methods: Soybean and canola seeds were irradiated with EB at doses of 5, 10 and 15
kGy. Japanese quails were purchased and transferred to the farm. All chickens were weighed and
were assigned randomly to experimental units. In each experimental unit, 14 birds of different sexes
(male and female) were placed so that the average body weight was the same in each experimental
unit. Diets formulated on corn and soybean meal based diets according to NRC (1994). Ingredients
and chemical composition of diet of quail chicks containing soybean seed or canola seed is shown in
Table 1. Quails were fed with experimental diets for 36 days in a completely randomized design with
4 treatments and 4 replications and 14 chicks per each replicate in two separate experiments. Quails
were fed on corn-soybean meal diet. In first experiment, 12% untreated or irradiated soybean was
used in diet and in second experiment, 8% untreated and irradiated canola seed was used in diet. Feed
intake, feed conversion ratio (FCR), average daily gain (ADG), protein efficiency ratio and European
production efficiency factor were calculated at the end of the experiments. All birds were slaughtered
at the end of the growing period. Then, weights of edible carcass, breast t, thigh t, bursa of fabricius
and gastrointestinal tract were measured.

Results and discussion: Feeding irradiated soybean seed significantly improved (P<0.05) FCR, body
weight, protein efficiency ratio and European production efficiency factor of quails (Table 2).
Consumption of irradiated soybean at doses of 5, 10 and 15 kGy increased body weight gain of quails
in the breeding period. These results are agreed with the results of other studies (Shah-Hosseini et al.
2008, Hassanpour-cheshmah et al. 2013). Improwing of weight gain of quail is related to reducing
anti-nutritional factors and increasing the digestibility of feed (Rahimi et al. 2012). Feeding irradiated
soybean seed improved (P<0.05) feed conversion ratio of quail chicks, but feed conversion ratio of
quail chicks fed with irradiated canola seeds was not affected by treatments. The best feed conversion
ratio was observed by feeding treatment containing irradiated soybeans at doses of 10 and 15 kGy. In
another experiment, feeding soybean meal treated with gamma irradiation at a dose of 27 kGy
improwed feed conversion ratio of quail chicks (Hassanpour-Cheshmah et al. 2013). Also, it was
reported that EB-irradiation of diet at doses of 5 and 7 kGy improved feed conversion ratio of broiler
chickens (Yakhkashi et al. 2013). Irradiation of canola seed at dose of 15 kGy reduced feed intake
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and improved European production efficiency factor of quails (P<0.05). Moreover, in other study
feeding of rice bran treated with gamma irradiation at doses of 10 and 50 kGy (Wang et al. 1997) and
irradiation of total diet up to 7 kGy (Yakhkeshi et al. 2013) had no significant effect on feed intake
of broiler chickens. Feeding irradiated canola seed did not significantly affect on carcass
characteristics of quails (P>0.05). Gharghani et al (2008) reported that feeding canola meal treated
with gamma irradiation had no significant effect on dressing percentage of broiler chickens. Given
that feeding of diets containing irradiated soybean or canola seeds had no effect on live wieght, so no
irradiation impact on carcass characteristics with the use of irradiated soybean or canola seeds treated
is reasonable.

Conclusion: Results of the present study demonstrated that feeding EB-irradiated soybean improved
performance of quails. However, feeding EB-irradiated canola seed had not significant effect on
performance of quails.
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