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1- Low density lipoprotein (LDL)
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1- High densit?/ lipoprotein (HDL)
4- User-friendly feed formulation do again

2- Natozyme Plus Enzyme
5- Folin-Ciocalteu

3- Nutrient Requirements Council
6- Aluminium chloride
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Table 1. Ingredients and chemical composition of experimental diets
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1- Alanine amino transaminase (ALT)
4- Superoxide dismutase (SOD)

2- Aspartate amino transaminase (AST)
5- Randox and Ransel kit

3- Glutathione peroxidase (GSPHX)
6- Malon dialdehyde(MDA)
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Table 2. Chemical composition of tomato powder

o> LB Y Jgio )3 (K paasS 39 (olbesd oS 5
S sS D odal Cand 4 ol (wlel p ol ond
33 55 o YUF YYD ey ialel oyl 55 ookl 3,90
Sgigeds p)S )3 p)S e YIAFE]N (oS pSlS
VoISV G Cpiomad g i3 p)S 3 p,5 Lo FY/VOES/ 4N
OhBen 5 5 g Pl (22 20> TIFA 5 (g o)
olac ) dg2ge Jgb ke oS WS SIS (V)
Gitlofl 3 Able s 5 pS e SYIVEVIE S5 b8
olas )3 AgigeMs i (V) (lKen 5 @S S0
SIS S 3 p S YIOYENA ) (S j3ans5 )39,
g 5l ol GI)MI oS Jde (pigs S ol i )S
s TWPO csy 4 ) (S (Kpaass 9 (S80S
oszxen (YY) a8 B)S p)Seks” > p)S e VF/4)
Py 9 ofan e (YY) ol 5 el
WO iy a ]y 355 alesl 5o elitul 3)90 ()5S
aex 1 Jeib gl 0S8 sy Y0 g s
Olse @ S LS 0 35 s a5 Laaseiggde
2 sote g8l (K 5405 13 3290 (ol W3gig)lS
(5Y) oyl 5 sl (YY) ditead 3131 sl JIS0), 5
F98 LS 5 ol sl laadgigs & 15)S (3155 50
w2 Sl 5 cnl nsSd g ogdle g st (K585
@ 0l ooy )5 g SlaSl il Al Jagus
Aol oo sled
b5 pd g Shp Gpan (o (g 4 by @l
Pgy i Folhw b oodd i85 glage,al o olis
sl 03 03,0l ¥ Jgix > mal gk g b (S arsS
Shed Spae p (KPS pg iz gohw U
S 9 @ (P<H/0) dg b e () eyl

NS g obewd oS 5 -V Jg>

e ME ) wb aSs s s sbosa | BJ@ b o) oSy
2 $JS5kS) S (%) (%) ) (%) PeSule) PSSk PeSke)  abesd
(PSS %) (5 (p5 (PSS
Y55 AFENY YIAYES[A- Vo /SYEVVA Y/FAEn AVEE/De SVVOR[-\  YASE.[-\  FR/f.viVe



http://dx.doi.org/10.29252/rap.10.23.11
https://rap.sanru.ac.ir/article-1-888-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-16 ]

[ DOI: 10.29252/rap.10.23.11 ]

A1

WWAA e /7Y 0jlasis /2> Jlo o Slidgs slouing sy

(539,07 YA) Gl slagy il 0,8kae o w3l (g0 (129381 (ighs 5 b (S5 0ensS j0g Cilises gl 36 Y Jpao
Table 3. Effects of different levels of Tomato powder with and without multi enzyme on Japanese quail
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Table 4. The effect of different levels of tomato powder with and without addition of enzymes on blood
parameters of Japanese quail (mg/dl)
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Table 5. The effects of different levels of tomato powder with and without multi enzyme on concentration of plasma
MDA and antioxidant enzyme in Japanese quail
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Abstract

This experiment was conducted to investigate the effects of different levels of tomato powder
(0, 4, 8 and 12%) and multi-enzyme Natuzyme-plus (0 and 0.05%) on performance, blood
parameters and antioxidant status of Japanese quails during starter and growth periods. A total
of 320 one day old chicks were used in 8 treatments with 4 replicates and 10 birds per
experimental unit in a completely randomized design with 4x2 factorial arrangement. The
results showed that the addition of different levels of tomato powder increased the feed intake
(p<0.05) so that the increase in the treatment fed with 12% tomato powder was higher than
other treatments. The interaction of tomato powder and Natuzyme enzyme was significant on
weight gain and feed conversion ratio (p <0.05) and the treatment fed with 8% tomato powder
and zero level of enzyme had the highest weight gain and best feed conversion ratio. The
concentration of glucose, triglyceride, LDL, HDL, VLDL and hepatic enzymes of alanine
aminotransferase and aspartate aminotransferase were also affected by the interaction between
tomato powder and the enzymes of Natuzyme (p <0.05). In quails fed with 4% tomato powder
and zero-enzyme level, the highest concentration of plasma glucose and the lowest
concentration of enzymes of alanine aminotransferase and aspartate aminotransferase and
superoxide dismutase were observed. Triglyceride and VLDL concentrations in the treatment
with 12% tomato powder and enzyme, were less than other treatments, but in the treatment
containing 12% tomato powder with zero level of enzyme, the lowest concentration of LDL and
the highest HDL concentration were observed. Also, by adding different levels of tomato
powder, the concentration of malondialdehyde and glutathione peroxidase enzyme respectivelly
in groups fed with 4% and 12% tomato powder were lower than other treatments (p<0.05).
Based on the findings of research, it can be stated that adding tomato powder with enzyme to
Japanese quail diet can improves the performance and strengthens the antioxidant activity.
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