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Extended Abstract

Background: The use of oilseeds in poultry feeding is accepted as a management strategy to
reduce feed costs, which is often used in Europe, Australia, and Canada. In Iran, poultry diets are
mainly composed of corn and soybean meal. The use of exogenous enzymes improves the
nutritional value of diets based on corn and soybean meal. Considering that few studies have been
published regarding the effects of using whole grains along with corn and soybean in poultry
nutrition. Therefore, to reduce the anti-nutritional effects of full-fat soybean using protease
enzyme, the present study was conducted to investigate the effect of full-fat soybean on
performance, carcass characteristics, meat quality, and intestinal morphology in Japanese quails.
Methods: To conduct the experiment, 480 male and female quail chicks were used in the form of
eight treatments with four replications, in which 15 quails were randomly placed in each
replication. The experimental period was from the age of 3 to 45 days. Two quails from each
experimental unit, which were close to the average weight of the respective experimental unit,
were selected and slaughtered at the end of the research. At this stage, the thighs and breasts of
the slaughtered quails were numbered to measure moisture, acidity, and malondialdehyde, and
then kept in ice until transfer to the freezer. In this research, a factorial experiment was conducted
using a completely randomized basic design, and the quails were treated with four levels (zero,
4.25, 8.5, and 12.75%) of full-fat soybeans and two levels (zero and 500 mg/kg) of the multi-
enzyme.

Results: The different levels of full-fat soybean and the multi-enzyme did not significantly affect
weight gain, feed consumption, and feed conversion ratio in the whole period (p > 0.05). After 30
days of the slaughter, the water holding capacity of the breast meat was higher in quails fed diets
without high-fat soybeans and 8.5% of high-fat soybeans (62.82 and 63.04, respectively) than the
level received 12.75% of high-fat soybeans (60.05) (p < 0.05), but there was no significant
difference with the level of 25.4% high-fat soybeans (61.32). Moreover, levels of 8.5% and
12.75% of high-fat soybeans led to higher amounts of malondialdehyde than the control treatment
(p <0.05; 1.45 and 1.55 ug/g, respectively). The effect of the enzyme was not significant on the
meat quality indicators after 30 and 90 days of slaughter. The highest (12.53 ¢cm) and the lowest
(10.46 cm) duodenum length were observed by using 12.75% and 4.25% of high-fat soybean,
respectively (p < 0.05). The level of 500 mg/kg enzyme decreased the length of the jejunum
compared to the first level of enzyme (zero) (26.62 versus 28.98 cm). The interaction effect of
high-fat soybean and the enzyme was significant (p < 0.05) on the lengths of the duodenum,
jejunum, and ileum. In this case, the maximum duodenum length belonged to 12.75% of high-fat
soybeans and the zero enzyme level (12.81 ¢cm) and the lowest length was recorded for the level
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of 4.25% high-fat soybeans and the zero enzyme level. The maximum length of the jejunum was
obtained in the control treatment (zero level of high-fat soybean and the enzyme), and the lowest
length was obtained in the levels of zero and 500, 4.25, and 500, 8.5, and 500, 12.75, and zero.
The maximum length of the ileum was obtained at the level of 4.25 x 500, and the lowest length
was obtained at the levels of 8.5 x 500, 12.25, zero, and 12.75 x 500 (p < 0.05). Blood cholesterol
and LDL levels were higher in quails fed diets without high-fat soybeans than in those received
high-fat soybeans (p < 0.05).

Conclusion: In general, in this experiment, the addition of high-fat soybean supplemented with
the enzyme did not significantly affect growth performance, meat quality, intestinal morphology,
and blood parameters in Japanese quails.
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Table 1. Feed ingredients and chemical composition of the diets
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1-Control (0% Full fat soybean), 2- Control group + 4.25% Full-fat soybean, 3- Control group + 8.5% Full-fat soybean, 4- Control group + 12.75% Full-

fat soybean

Each treatment level has two levels of Kemzyme in amounts of zero and 500 grams per ton.

5 —Each kilogram of vitamin supplement provides the following:

3500000 international units of vitamin A, 1000000 international units of vitamin D3, 9000 international units of vitamin E, 1000 mg of vitamin K3, 900
mg of vitamin B1, 3300 mg of vitamin B2, 5000 mg of vitamin B3, 15000 mg of vitamin B5, 150 mg of vitamin B6, 500 mg of vitamin B9, 7.5 mg of

vitamin B12, 250000 mg of choline, 500 mg of biotin.

6- Each kilogram of mineral supplement provides the following substances: 50000 mg of manganese, 25000 mg of iron, 50000 mg of zinc, 5000 mg of

copper, 500 mg of iodine, 100 mg of selenium.
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Table 2. Comparison of the average performance of different treatments from the age of 3 to 45 days
(Weight gain) 59 (il38l ( Feed intake) 3 pas ST)5s ( Treatment) Lo
©2 p b gaw
Level of full fat soybean
(O )8 Lo))

(Feed Convrsion Ratio) STys5 s o po

4.19 218.48 912.88
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4.06 222.47 902 4.25
4.09 216.29 863.13 8.5
4.02 218.86 854.54 12.75
0.12 5.25 20.5 SEM
0.77 0.86 0.14 P-value
w5 e
Enzyme level
(5545 55 o5 k)
4.08 221.09 897.27 0
4.1 216.95 887 500
0.08 3.64 14.04 SEM
0.85 0.43 0.7 P-value
RENEE]
interaction effects
4.17 221.2 921.5 0x0
4.21 215.76 904.25 0 x500
4.11 222.86 914.5 4.25 x0
4.01 222.07 889.5 4.25 x500
3.99 220.15 839.75 8.5 x0
4.19 212.43 886.5 8.5 x500
4.04 220.17 841.33 12.75 x0
3.99 21756 867.75 12.75 x500
0.16 6.74 27.34 SEM
0.81 0.97 0.53 P-value
5 ‘,‘U'... . . - .z" o] S N o B & e 2
A5 355 (gl y pals Al <l <eleb) g o gme CudgS oS

oAl @2 Gligw 20> MO o (5ol slroy> L
wdly i gaw I opE 4 ]y O eSS bl
i gladasinl b §l Sozun p wo il 51 Lol (doyd 01/AY)
D98 b gme JLIS 1 e oy Ve Sloj ojl 5> cudsS
(Narciso-Gaytan et al., 2010) -,San 5 015 gunw sl
iplud 2 LB caliyy o ¥V Loy 53 o eyl b
Al 0y 533 )13 g0y 2)90 (BS sladrgr CubS
g @ls (ialojl glajlass 5 59 Ligw oS’ 5 )5
09k 9 S 2 (S 9y (Sl 2 9 el o>

P pSdee TooVeo) Vb aw o (p)56kS )5 p )5 Lo
d5|> L;Lmo).g- as Woly ul“-’ 53,..990 Q.:“I C"L" (F)§9L5
o # oo g Ve joy 5o 1y asdllenyglle (e Ligw S,
(p <+ fe0) W3l Ll oy @lie ;503 5l Gy ()1
Ooelig b glej by 2z 9 loj Jlite 1 ¢ 3aios oyl 5o
WD xe
A HES jl dw cdsS gmeliensT Cb il (IS j5ba
CubgS slaghiaslyy Jlde e I ook Jeles
slaglinsl sl ol (05 @lls 5 al (04lSsm)

2 A CubgS CuS slaazinld 4 byye slaodl
Aload (5 V Jgda 53 iS5l g Gy Yo Sloj o3l
Sbgw 385 (clao i b ol 43335 (sla e il i oS
SRS Sl Oy Shgw 2oy MO aw 5 Cp2
gl b awglie > (BY/F o PYIAY i @) (b o
Lf‘9 ¢(p < '/’Q) cusldy (;'/'0) Sy Lgl_a?.w o yd AT
szl yio ot b by 1) (st 181 e30pglle ke
sube w2 (2S00 P9 VOB 5 VYD (i pe)
Bl lasled dlw cubS 0 glidl e O slasl
9 s OgeelionSl el 02 Shgw SV sk ouiS
Kahraman et ) 39 0 dadll g3 5lle yiul3al ases 4o
Lg);bjl..\i‘ dy90 dLth)B » p.:)j ),] .(al., 2004
Cudbo sy il 5 02 hgw Jlite S 95 )l e
De b gme (glel Blod T (o)l
2 A GBS oS sladomiul ) 4 bgye slaodh
Llods u:*)'):f\c Jodz 50 LS 5l s 5y e Sloj o5l
wotpl 5 Ol S cd)bs e p 02 lgw S


http://dx.doi.org/10.61882/rap.2026.1466
http://rap.sanru.ac.ir/article-1-1466-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-25 ]

[ DOI: 10.61882/rap.2026.1466 |

Sl o Joe Spus 5 (295200 yol €3y o D900 (5 ,Suus (o]

YA 5595 w3l b oy hgw ciliseo gobaus I lojen odlizul 3l

‘O‘)K.o.m 9 u,w.».>) .>)|.> ui..w.; (L;)'Luo).:,&:) 0975 ¢ o> 9 Cpeiams L59l> sl (6D ‘J9)99§9;1.nﬂ) w;
o (ialS” 3,k 5l Gles o s ) 8= 1 oS JUL(YAAA )'b'?m.\;.b eS| o clacnSTyy asbalS Jud 51 ol 3]
ColsS dgatp ) OgeelinST Mgy RalS g CisS o ol o bl Jdgn g CdsS o e (YLK
Sl dwsly gute ol 3l cudgS 5 00 &0l dabad dalad) CubsS (g9l Jos )0 5 0550
(GRS ploy e y9) (e kalyd g (o )l

sialojl clizee (gl jlogs )5 HUtS 1 ey joy Ve Al CudsS CueS (gladominl B 3, Sle duglis Y Joux

Table 3. A comparison of the average quality indices of breast meat 30 days after slaughter in different experimental

treatments _ ]
(55 2 £255,5) Wl glle (22) 15 22 (20y3) cugb, (109) ol (5185 e 5 o
Malondialdehhyde(microgram/gram) Crude fat (%) Moisture (%) PH Water Holding Capacity (%) Treatment
e Sligw g
Level of full-fat
soybean
(o2 3 22))
0.9° 10.76 72.17 6.86 62.82° 0
1.35% 8.92 74.14 6.87 61.13% 4.25
1.45* 9.96 72.64 6.94 63.04° 8.5
1.55* 11.05 70.21 6.89 60.33° 12.75
0.17 0.84 2.06 0.07 0.84 SEM
0.05 0.26 0.39 0.86 0.09 P-value
Enzyme 4,3 xaw
level
(PS9hS )3 pS (he)
1.29 9.8 72.74 6.94 62.54 0
1.31 10.57 72.36 6.85 61.33 500
0.12 0.59 1.43 0.05 0.06 SEM
0.7 0.33 0.86 0.22 0.12 P-value
Jlie el 3l
Interaction effects
1 10.06 71.76 6.91 62.83* 0x0
0.8 11.69 72.72 6.81 62.82° 0 x500
1.35 9.53 76.31 6.89 62.46* 4.25 %0
1.34 8.31 73.98 6.84 59.8% 4.25 x500
1.46 9.53 72.53 6.95 62.48° 8.5 x0
1.44 10.53 72.74 6.93 63.6° 8.5 x500
1.33 10.09 70.34 6.98 62.332 12.75 0
1.85 12 70.08 6.8 58.34° 12.75 x500
0.22 1.14 2.68 0.09 1.05 SEM
0.51 0.53 0.95 0.85 0.16 P-value

P < o00) diud o gxe BB oximd LS (gt b 3 dliel gy
Different letters in each row have statistically significant differences (p < 0.05).
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Table 4. Comparisons of the average quality parameters of breast meat 90 days after slaughter in different
experimental treatments

ollecsssll . . EPPHITES N .
~ Lo p) pb oy Lo ) Cu Lo
(05 » p55,52) Gordebon  [or)oubs () :
Malondialdehhyde . Water Holding
{microgram/gram) Crude fat (%) Moisture (%) pH Capacity (%) Treatment
o Slow o
Level of full-fat soybean
(o2 2 20)
1.03 7.65 67.35 6.03° 57.68% 0
0.98 7.79 66.76 6.59° 53.13¢ 4.25
1.09 9.71 65.66 6.13%° 58912 8.5
111 10.11 66.21 6.47% 54.82 12.75
0.09 1.19 0.91 0.18 1.09 SEM
0.77 0.35 0.6 0.09 0.006 P-value
w3l o
Enzyme level
(PSS ) p)S (she)
1.08 8 66.32 6.25 57.01 0
1.03 8.71 66.67 6.33 55.54 500
0.07 0.84 0.65 0.12 0.78 SEM
0.65 0.87 0.71 0.49 0.14 P-value
Do @l 3l
Interaction effects
1.13 7.69 66.24% 6.03 58.14® 0x0
0.92 7.61 68.46" 6.02 57.21% 0 x500
0.93 8.88 65.69% 6.55 53.13% 4.25 x0
1.03 7.7 67.83% 6.67 53.11% 4.25 x500
1.09 8.81 67.43%® 6.97 59.39* 8.5 %0
1.1 10.6 63.88° 6.3 58.43% 8.5 x500
1.15 10.26 65.91® 6.45 57.49:b¢ 12.75 x0
1.07 9.95 66.5%° 6.5 52.81¢ 12.75 x500
0.13 1.5 1.22 0.24 1.38 SEM
0.71 0.71 0.12 0.89 0.49 P-value

(p < 10) dta I gime MR onimd L gy 4d aliel gy
Different letters in each row have statistically significant differences (p < 0.05).
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Table 5. Comparisons of the average of different treatments for the lengths of cecum, small intestine, and its different

parts (cm)
poSs pokl ) P9 S8 039, s
Cecum Ileum Jejunum Duodenum Small intestine Treatment
Level Offull-g)%ﬁ_ ‘5[39»: C.law
fat soybean
(032 3 203)
7.92 24.09 28.59 10.97% 63.66 0
7.81 25.65 26.76 10.46° 60.88 4.25
7.59 22.31 27.75 11.77% 63.25 8.5
7.38 21.82 28.09 12.53* 62.44 12.75
0.31 1.34 0.82 0.39 1.47 SEM
0.63 0.18 0.56 0.003 0.62 P-value
Enzyme level o 3l xlaw
(PS94 3 prShe)
7.83 22.21 28.98° 11.25 62.62 0
7.52 24.73 26.62° 11.61 61.99 500
0.22 0.94 0.64 0.28 1.03 SEM
0.32 0.64 0.01 0.37 0.67 P-value
Interaction effects |l <l 3l
8.06 22.94: 31.31° 10.75% 65 0x0
7.77 25.25%® 25.87° 11.19%¢ 62.31 0 %500
7.67 23.18® 27.39% 10.1¢ 60.54 4.25 x0
7.94 28.12° 26.14° 10.81% 61.21 4.25 x500
7.94 22.66% 28.52t 11.36%¢ 63.37 8.5 %0
7.25 21.96° 26.97° 12.19%® 61.12 8.5 x500
7.65 20.06° 28.69° 12.81° 61.56 12.75 x0
7.11 23.57%® 27.49% 12.25% 63.31 12.75 x500
0.43 1.78 1.22 0.54 2 SEM
0.72 0.49 0.28 0.59 0.64 P-value

(D < 10 0) K Iy ime BB onim LS gt b 40 aliel g
Different letters in each row represent statistically significant differences (p < 0.05).
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Table 6. Comparisons of the average of different treatments in terms of blood parameters

VLDL LDL HDL Joyuls AJ)““Kd)’ $o5 s
Cholesterol Triglyceride Glucose Treatment
©2 by ghaw
Level of full-fat soybean
(o 2 22))
23.25 101.42* 88.72 215.94* 116.24 307.42 0
25.09 73.6° 80.62 167.67¢ 125.42 266.85 4.25
23.62 88.76™ 88.99 183.74% 110.97 288.52 8.5
21.89 87.77* 85.44 196.55%® 109.43 290.19 12.75
2.01 8.66 7.78 3.62 9.43 16.29 SEM
0.73 0.18 0.86 0.002 0.61 0.17 P-value
w2l gdaw
Enzyme level
(PSS 3 prShe)
25.29 80.65 86.91 191.71 122.87 282.81 0
21.63 95.13 84.98 190.34 108.15 281.39 500
1.47 6.05 5.51 6.09 6.66 11.15 SEM
0.07 0.1 0.81 0.87 0.12 0.93 P-value
Do il 3l
Interaction effects
23.81 93.23%® 95.52° 226.62% 119.05% 297.26 0x0
22.69 109.6* 81.91° 205.25% 113.43% 319.59 0 x500
28.85 66.64° 83.5° 168.82° 144.25° 266.78 4.25 %0
21.32 80.57% 77.74° 166.52° 106.58% 266.92 4.25 x500
24.77 73.53%® 81.82° 171.7° 109.62%® 256.95 8.5 x0
22.47 103.99% 96.16* 195.79 112.33% 2723 8.5 x500
23.71 89.200 86.79° 199.7 108.57% 310.27 12.75 x0
20.06 86.35 84.08° 193.78® 100.28° 266.77 12.75 x500
2.72 13.03 10.8T 11.62 12.97 22.25 SEM
0.68 0.55 0.64 0.3 0.44 0.5 P-value

D < 10 ) K Iy ime BB onim LS g b )0 aliel g

Different letters in each row represent statistically significant differences (p < 0.05).
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