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Table 1- The amounts of amino acids in the tested ingredients (%; As is basis)

pais G Lges alloiS’ o)
Wheat Corn Gluten meal Soybean meal Corn

Owge 0.186 1.393 0.641 0.177

Methionine

S 0.260 0.975 0.680 0.189

Cystine

O FOgigele 0.446 2.363 1.320 0.368

Methionine + Cystine

u)rj 0.351 0.928 2.872 0.244

Lysine

OoPS 0.336 1911 1.862 0.299

Threonine

gio 5 0.140 0.323 0.636 0.063

Tryptophan

O-‘J"j 0.501 2.630 2.292 0.395

Valine

O95{' ) 0.581 1.812 3.375 0.402

Arginine

Coglysa] 0.395 2.298 2.212 0.282

Isoleucine

0"“’9]_ 0.776 9.255 3.655 0.987

Leucine

Ot 0.278 1.165 1.244 0.243

Histidine

oYl s 0515 3.505 2.451 0.405

Phenylalanine
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Table 2- Composition of experimental diets

) oS oo o BB O il s o Ly s e

Ingredient (%) N-free diet Corn gluten meal Corn grain Soybean meal Wheat grain
oielejl 290 Slygi osle ; 30.95 800 400 88.0
Test ingredient
@3 sl 66.26 64.14 16.33 55.38 7.30
Corn starch
3L 24.30 - - - -
Sucrose
e 5.00 - - - -
Solk-floc
A el 52 1.50 0.84 - 127 1.39
Dicalcium Phosphate
i 1.36 0.50 0.36 - -
K2C03
b ; 0.50 0.50 ; ;
NaHCO;
Eoiand 0.50 0.50 0.50 0.50 0.50
TIOZ
sy oo 0.25 0.25 0.25 0.25 0.25
Vitamin premix
iine Slga oo 0.25 0.25 0.25 0.25 0.25
Mineral premix
b Sl 0.38 0.36 0.20 0.35 0.31
NaCl
taad 0.10 0.10 0.10 1.00 1.00
MgO
S o 0.10 0.10 0.10 1.00 1.00
Choline chloride
el LS . 151 141 . .
CaCO3

(c.A..Z A.....:L’xn) o> uL.:f).»
Calculated composition

(keallkg) pulyie L5 53 3410 3590 3400 3620 2830
AME (kcal/kg)
() p s ; 180 6.34 19.50 12.32
Crude protein (%)
() o 0.80 1.00 1.00 1.00 1.00
Ca (%)
ke 0.15 0.16 0.23 0.15 0.16
Na (g/kg)
by 0.60 0.40 0.40 0.80 0.40
K(g/kg)
s

0.23 0.23 0.15 0.23 0.23
Cl (g/kg)
(oYl 1 helor £, ThS) o (sl ok 210.0 311.9 1186 206.1 242.1
DEB® (mEq/kg)
P b 4.95 2.40 176 2.80 2.64

Crude fiber (g/kg)
(/) Mol el slocdingsS

A - 2.34 7.55 12.30 10.60
0
NSP* (%)

5 e B0 Tt 5 o 100 s 10,5 oo Lt 205 oo 012 gk 5 o 100 52550 23,5 o (el |y 5 5o Slgm 0 31 S5 13 13 hses g JaSa”
el e 5Ty 121 E el f ol (s 55 2300« pids” alsS § ol 1515 12000 A cpnling 535 oo ol |y 5 (siin Sgm e 31 pySskS 2 5o by JuSo
BA0 ol oS p 5 oo b S s 5 oo 0108 g 105 oo 1 oS5 sl 0,5 o B Mo .5 oo 4 ol (.5 koo 0102 B2 (yatiyg o5 oo 2 Kippliyg
25 e U125 555 (S 5105 oo

Mineral premix provided per kilogram of diet: Mn, 100 mg; Se, 0.2 mg; I, 1.0 mg; Cu, 100 mg; Fe, 50 mg.
2\/itamin premix provided per kilogram of diet: vitamin A, 11,000 1U; cholecalciferol, 2,300 IU; vitamin E, 121 IU; vitamin K3, 2.0 mg; vitamin By,
0.02 mg; thiamin, 4.0 mg; riboflavin, 4.0 mg; folic acid, 1.0 mg; biotin, 0.03 mg; pyridoxine, 4.0 mg; choline chloride, 840 mg; ethoxyquin, 0.125

mg.
°DEB: Dietary electrolyte balance
“NSP: Non starch polysaccharides
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Table 3- Endogenous loss of some amino acids in growing quail chicks from 14 to 21 d of age (mg/kg DM diet)

el Lol Sile PN RCIFR

Amino acid Mean SD
Ofgste 2.6 5.99
Methionine
W‘J 306 28.0
Lysine
oS 241 525
Threonine
o3l 104 423
Arginine
o I? 355 53.0
Valine
Crols] 497 777
Isoleucine
wﬂ_ 49.6 7.29
Leucine
O 80.1 7.99
Histidine

SD: Standard deviation
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Table 4- Amounts of apparent ileal digestibility of essential amino acids of some feed ingredients measured with
Japanese quail (from 14 to 21 days of age) (percent).

ol ool & puis Lgew oS’ S el Al

Amino acid Corn grain Wheat grain Soybean meal Corn gluten meal
Methionine 92.40 90.80 94.73 86.04
o
Lysine 70.38 86.47 81.96 67.84
Oe$
Threonine 79.76 82.63 80.09 76.82
53
Arginine 88.99 86.70 91.14 89.51
olls
Valine 84.75 88.33 81.54 83.73
Orloi]
Isoleucine 75.55 79.45 85.13 91.18
Og)
Leucine 93.58 77.96 80.47 76.15
Histidine 94.30 81.24 95.19 67.53
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Table 5- Amounts of standardized ileal digestibility of essential amino acids of some feed ingredients measured with
Japanese quail (from 14 to 21 days of age) (percent).

ol ool ) puis Ly oS’ Oy o elS dbes

Amino acid Corn grain Wheat grain Soybean meal Corn gluten meal
Methionine 94.48 92.54 95.27 86.27
o
Lysine 83.96 95.48 83.08 71.23
OP$
Threonine 88.33 89.81 81.47 78.03
)]
Arginine 89.80 88.48 91.45 90.11
Oreloi]
Isoleucine 92.15 90.11 87.82 93.23
Oy
Leucine 94.00 84.17 81.92 76.21
Histidine 97.53 84.15 85.87 74.38
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Table 6- Comparison of apparent (AID) and standardized (SID) ileal digestibility of amino acids for each feed
ingredient in growing quail chicks from 14 to 21 d of age (%)

il s &b by AlbS O35 FolS oS
Amino acid Corn grain Wheat grain Soybean meal Corn gluten meal
AID SID AID SID AID SID AID SID
gt 92.40 94.48 90.80 92.54 94.73 95.27 86.04 86.27
Methionine
o 70.38" 83.96% 86.47° 95.48 81.96 83.08 67.84 7123
Lysine
e 79.76° 88.33° 82.63 89.80 80.09 81.47 76.82 78.03
Threonine
)] 88.99 89.80 86.70 88.48 91.14 91.45 89.51 90.11
Arginine
‘}"M’J”f‘l 75.55" 92.15% 79.45° 90.11° 85.13 87.82 91.18 93.23
Isoleucine
Oy 93.58 94.0 77.96 84.17 80.47 81.92 76.15 76.21
Leucine
ot 94.30 97.53 81.24 84.15 95.19 85.87 67.53 74.38
Histidine
;S’L” 86.03 90.63 85.33° 89.04% 88.14 88.94 81.31 82.78
ean
SEM? 0.446 0.446 0.615 0.615 0.356 0.356 0.910 0.910
P-value 0.001 0.001 0.001 0.001 0.730 0.730 0.946 0.946

(P<0/05) sy o s gl oxins s alio b gy Shgs o (i civd) 2,5

! Means without common superscript within a row for each ingredient are significantly different (p<0.05).

2SEM: Standard Error of Means
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Introduction:

Excess excretion of nitrogen (N) caused by inaccurate animal feeding might increase the environmental
concerns in terms of soil and water pollutions. Nitrogen is one of the most expensive elements in animal
nutrition and either under-feeding or over-feeding of this element may be associated with financial losses
through the suppressed performance or expensive diets. Determination of nutrient availability could warrant
accurate feed formulation to meet animal requirements. Nutrients digestibility determination in poultry is usually
carried out by collecting excreta (feces + urine) from the bird or collecting digesta from the ileum. Standardized
ileum digestibility is also possible by measuring the endogenous loss of amino acids. endogenous loss of amino

acids is affected by the type of protein source, the protein level of the diet, the amount of dietary fiber, the
presence of anti-nutritional agents, the method of slaughter, the type of marker used, the age of the bird, the
species, diet and body size. Among these factors, the level of amino acids in the diet is a major factor. Therefore,
this study was conducted to determine essential amino acids digestibility of corn, wheat, soybean meal and corn
gluten meal in Japanese quails during third week of age.

Materials and Methods:

A total of 600 of 14-days-old Japanese quails were assigned in a completely randomized design to five
treatments, four replications and 30 birds in each floor pen. The dietary treatments included nitrogen free diet,
corn, wheat, soybean meal and corn gluten meal which were prepared in such a way that the test ingredient was
the sole source of the protein and amino acids in each diet. The standardized ileal amino acid digestibility
(SIAAD) values in aforementioned feeds were determined using direct method, and an N-free diet (NFD) was
used to measure the basal endogenous amino acids losses (EAAL) from 14 to 21 d of age. Titanium dioxide was
added to all diets as indigestible marker of 5 g / kg. At the end of the experiment, all the birds of each pen were
killed by an intracardiac injection of 0.5 mL sodium pentobarbital. Ileal digesta were collected by gentle
manipulation and pooled on a replicate basis and were immediately frozen. The ileum was considered as part of
the small intestine starting from the Meckel’s diverticulum and up to 15 mm before the ileocaecal junction.
Titanium was determined colorimetrically and amino acid profiles were determined for corn, soybean meal, corn
gluten meal and wheat using acidic hydrolysis and chromatographically. The house temperature was set at 35, 29
and 26 ° C in the first, second and third weeks of age, respectively and the relative humidity of the house was 55-
60%. The birds freely accessed water and experimental diets, and 23 h light and one h darkness was considered
throughout the experiment. Data were analyzed by one-way ANOVA in Graphpad software and Tukey’s test
was used to compare the means.

Results and Discussion:

The EAAL values of methionine, lysine, threonine, arginine, valine, isoleucine, leucine, and histidine were
determined to be 32.6, 306, 241, 104, 355, 497, 49.6, and 80.1 mg/kg DMI, respectively. The apparent
digestibility values of amino acids methionine, lysine, threonine, arginine, valine, isoleucine, leucine, and
histidine as a number of essential amino acids in corn were 92.97, 70.38, 79.76, 88.98, 84.75%; in wheat were
90.80, 86.47, 82.63, 86.70, 88.33, 45.79, 96.77, 81.24%; in soybean meal were 94.73, 86.96, 80.09, 14.91, 81.54,
13.85, 80.47, 95.19% and in corn gluten meal were 04.86, 84.67, 82.76, 51.89, 73.83, 18.91, 76.15, 53.67%,
respectively. The SIAAD of methionine, lysine, threonine, arginine, valine, isoleucine, leucine, and histidine for
corn, wheat, soybean meal, and corn gluten meal were 94.48, 83.96, 88.33, 89.80, 93.85, 92.15, 94.06, 97.53%;
92.54, 95.48, 89.81, 88.48, 94.72, 90.11, 84.17, 84.15%; 95.27, 83.08, 81.48, 91.45, 83.11, 87.82, 81.93,
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95.87%; 86.27, 71.23, 87.03, 90.12, 85.11, 93.23, 76.21, and 74.38%, respectively. Research has shown that the
type of ingredients and concentration of diet amino acids have a significant effect on the digestibility
coefficients. This difference is in fact due to the changes in the endogenous share of amino acids in the total
amount of ileal amino acids.

Conclusion:

Generally, the highest SIAAD coefficients of methionine, lysine, and arginine were obtained in SBM and
threonine was obtained in corn. On the other hand, the lowest SIAAD coefficients of these amino acids were
observed in corn gluten meal, corn and wheat, respectively. Also, comparing the results of this study with
findings from other species showed that the apparent and standardized ileal digestibility of essential amino acids
in corn, wheat, soybean meal and corn gluten meal is different in Japanese quail than in broiler chickens.
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