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Extended Abstract

Background: Japanese quail has a rapid growth rate (3 to 4 generations per year) and is relatively
resistant to many diseases. Due to its high productivity, it has gained importance as an animal
model in biological and genetic studies worldwide. Nutrition is a key factor affecting production
efficiency in quails. Japanese quails require a diet that contains high-quality protein and a balanced
profile of amino acids. Among the branched-chain amino acids (leucine, isoleucine, and valine),
valine is often a limiting amino acid in corn-soy-based diets. Protein is the most expensive
component of the diet and significantly impacts production costs in poultry. Currently, reducing
the protein level in the diet has garnered attention for cost reduction in farming and for mitigating
environmental pollution resulting from ammonia emissions and nitrogen excretion in the poultry
industry. However, reducing the protein level in the feed without proper supplementation of amino
acids can lead to decreased feed intake, reduced production levels, and changes in social behavior
among birds. Published reports indicate that adding crystalline amino acids to low-protein diets
in meat birds can yield performance similar to that of high-protein diets at different growth stages.
In most cases, valine becomes limiting when protein levels in the diet are reduced. Considering
the important metabolic roles of branched-chain amino acids, especially valine, in rapidly growing
birds, the aim of this experiment was to investigate the effects of diets containing different
digestible valine levels on performance, growth traits, and the histology of the liver and magnum
in Japanese quails during the growth period.

Methods: All experimental procedures for the care and use of animals in this study were approved
by the Animal Care Committee of the University of Tehran. A total of 1,000 one-day-old quails
were assigned to five dietary treatments, each replicated five times with 40 birds per replicate in
a completely randomized design, during the 1-42 days of age. Experimental diets were formulated
to meet the nutrient recommendations for growing quails, with different levels of dietary
digestible valine concentration (0.75%, 0.85%, 0.95%, 1.05%, and 1.15%) in diets with low
protein (17-17.7% protein). The experimental diets provided 2.9 kcal metabolizable energy per
gram. Other nutrients were formulated based on the recommended nutritional requirements for
growing quails. The experimental diets were adjusted for two age periods: 1-21 days and 22-42
days. The birds received 24 hours of light until three days of age, followed by 23 hours of light
and one hour of darkness daily. The parameters investigated included growth performance, feed
consumption, conversion ratio, and carcass performance. Bird weights were measured at the
beginning of the experiment and on days 21 and 42. Feed consumption on days 21 and 42 was
calculated based on the difference between the amount of feed provided and the remaining feed,
with the weight of dead birds used to correct feed consumption. On day 42, one male quail and
one female quail were randomly selected from each replicate and slaughtered after 6 hours of
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starvation. Additionally, liver and magnum tissues were sampled, and their histomorphological
characteristics (nuclear diameter of hepatocytes, diameter of sinusoids in liver tissue; epithelial
height, inner muscle thickness, outer muscle thickness, gland diameter, and gland depth in
magnum tissue) were investigated.

Results: During the breeding period, quails receiving diets containing 0.95% and 1.05% digestible
valine exhibited higher body weight gain (BWG) and feed conversion ratio (FCR), respectively.
Feed intake (FI) and mortality were not significantly affected by the treatments. Dietary treatments
did not significantly affect carcass characteristics in either males or females; however, carcass
yield was higher in male quails, while the relative weight of breast and intestines was higher in
female quails. In treatments containing 1.05% and 1.15% valine, the diameter of liver cell nuclei
and hepatocytes was greatest, indicating potential liver damage. The volume of sinusoids in
female birds increased with higher valine levels in the diet, such that birds receiving diets with
levels above 0.95% had greater volumes than those fed with rations containing 0.75% valine.
Based on the results, different levels of valine in diets containing 17% crude protein significantly
affected the histology of the magnum tissue (epithelial height, inner muscle thickness, outer
muscle thickness, gland diameter), although only the depth of the glands showed a tendency
toward significance with 0.85% valine.

Conclusion: The results indicate that increasing the level of digestible valine in low-protein diets
up to 0.95% improves growth performance and feed conversion ratio in growing quails. However,
it appears that using high levels of digestible valine in low-protein diets (greater than 0.95%) may
lead to tissue damage in the liver and negatively affect growth performance. Further studies are
recommended in this area.
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Table 2. Effect of different levels of digestible valine in the diet on body Wei%ht (g), body weight gain (g per period),

feed intake (g per period), feed conversion ratio, and mortality (%) of quails

Jleas! 3kl il ool Digestible Valine levels of diet (%) (o)) 0y mean LB ly adaws

Is, < Items >,lg0
‘Sf\, e %‘E‘M 115 1.05 0.95 0.85 0.75

(1-21 day) 539, V-V
0.52 3.76 351.4 342.1 345.9 344.6 345.2 (Feed intake) 1,55 & pas
0.0018 0.96 119.3° 119.9%¢ 123.4° 122.3% 117.4° (Weight gain) ;s il
0.033 0.038 2,94 2.85® 2.81° 2.81° 2.942 (FCR) 15 oy
0.0009 0.91 130.1%* 129,20 133.42 131.9% 127.2° (Live weight) 55 59
(22-42 day) 54, YY-YY
0.175 11.93 518.1 4777 506.7 512.1 511.1 (Feed intake) 1,55 & pas
0.0002 0.88 95.5% 98.12 98.6° 97.9% 92.20 (Weight gain) ;s il
0.0208 0.136 5.42% 4.87° 5.13% 5.23 5.542 (FCR) 45 oy
<0.0001 0.968 226.8 2271.7° 233.42 230.8% 219.3° (Live weight) 55 59
(1-42 day) Sj9, V=YY
0.099 11.81 864.8 817.5 849.2 853.5 852.1 (Feed intake) <S1,03 3 o
<0.0001 1.086 215.6° 218.5% 222.6° 220.72 210.2° (Weight gain) ;s il
0.0091 0.062 4,012 3.70 3.81% 3.86% 4.05° (FCR) 45 oy
0.503 17 10.0 6.0 75 7.0 9.0 (Mortality) <l

Means within same row with different superscripts differ significantly (P<0.05)
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Table 3. The interaction effect of different levels of digestible valine and bird sex on carcass performance and relative
weight of internal organs and breast in Japanese quail (%)

Liver L8 Gut y5)leS olSiws Breast di. Carcass yield asY o33 Items >,lg0
2.58 nrw 41.9° 57.1° (Female) osLe
215 9.41° 39.7° 63.5° (Male)
0.215 0.239 0.529 0.744 SEM

Digestible Valine levels of diet (%) (a.0)) 0y awan b6 oly oo

2.1 10.8 40.9 60.5 0.75
19 10.1 40.3 60.9 0.85
2.3 10.9 421 60.8 0.95
3.1 11.1 41.6 59.6 1.05
2.2 9.9 39.4 59.7 1.15
0.34 0.38 0.54 1.18 (SEM) (1:5ke 3, labisl 8l il
(Val levelxbird sex) oy i yly odas

1.9 10.5 39.8 65.5 (0.75x male) 5 x+ /Y
18 8.9 39.1 64.2 (0.85x male) , x+/Ad
19 9.2 411 63.1 (0.95x male) , x+/48
33 9.5 40.9 62.4 (1.05x male) 5 x\/+
19 8.8 375 62.3 (1.15x male) » x\/\a
2.4 112 421 55.4 (0.75x female) o3l x+ /Y0
2.3 11.1 41.2 57.6 (0.85x female) oslo x+/AD
2.8 12.6 42.9 58.6 (0.95x female) oslo x+ /20
29 12.4 42.2 56.9 (1.05x female) oslo xV/+0
25 111 41.2 57.2 (1.15% female) o3lo x/V0
0.49 0.53 1.18 1.67 (SEM) (1:5ke 3, lsbisl 8l il
(P-value) (g)ls gizo Jlois!

0.16 0.0001 0.0058 0.001 (bird sex) oy uix
0.15 0.14 0.19 0.960 (Val level) cyuly o
0.75 0.16 0.87 0.494 (Val levelxbird sex) cydly gdaw X055y i

(P <0.05) ol o sixe asliio jue gy b gy )3 1Sl cglas ®
Means within same column with different superscripts differ significantly (p<0.05)
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Table 4. The effect of different levels of digestible valine in the diet on the liver histology of Japanese quails

-l
Lo ssiion w2 (o3 5 ol (apsSee) 63 (o o 50 o o g
Volume of sinusoids (%) Diameter of Liver hepatocytes (um) Diameter of Liver cell nucleus (um) . (o “\‘.’)b)
Valine level (% of ration)
(Female) osls
13.1° 9.5° 4.9° 0.75
15.1% 9.2° 5.1° 0.85
14.82 9.9° 5.2¢ 0.95
15.8% 9.9° 6.7° 1.05
16.1° 12.9 8.2% 1.15
0.89 0.61 0.21 (SEM) (1:keo 3,5kl 8l il
0.032 0.0013 <0.0001 (P-value) (g)ls szo Jlois!
(Male)
13.5 9.66° 4.49 0.75
9.02 8.50° 4.27° 0.85
8.73 14.6 6.73% 0.95
11.03 18.9% 8.99° 1.05
10.83 13.7% 8.712 1.15
1.459 0.556 0.529 (SEM) (ke 3 l5biuwl 8 o]
0.481 <0.0001 <0.0001 (P-value) (g)ls gzo Jlois!

{p <0.05) ! o gime il e gy b (i so )3 b Slo oglas *

Means within same column with different superscripts differ significantly (p<0.05)
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Table 5. The effect of different levels of valine in the diet on the magnum histology of quails

. . s s culsis e Colses pkinl gl B o e
248 jlad DA Gos B G (1oyd) 0y
Glands diameter ( Gl Outer muscle layer . epithelium L .
pm) ands depth (um) thickness (Ui Internal musc(le Ie)lyer thickness  pgight (um) Plgelstlt%lg_Va(l%e
pm evels of diet (%
6.8 384.7 254 24.8 14.1 0.75
7.1 502.9 25.7 28.2 15.6 0.85
6.9 435.1 27.1 24.5 16.8 0.95
7.1 449.9 30.5 26.3 17.3 1.05
7.3 442.7 254 27.6 17.4 1.15
3kl Cdlyol
0.49 26.9 1.89 2.46 0.99 (SEM) iySie
0.949 0.092 0.305 0.775 0.135 P sbisne Joo!
(value

(P <0.05) ol Iy gz iliio ju& By > b (ystw yo ) a1 SSlo gl ®
Means within same column with different superscripts differ significantly (p<0.05)
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