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Introduction: In recent years, feed shortages have become a serious concern in animal nutrition, especially in
developing countries. As a result, alternative feed resources have gained increasing attention. Among these, crop
residues and fruit or vegetable processing by-products are widely considered. Using these materials can significantly
reduce feed costs and improve overall economic efficiency. Additionally, their use helps address environmental
concerns by reducing the accumulation of organic waste. Tomato pomace is a by-product of tomato paste and sauce
production. It serves as a valuable protein supplement due to its suitable protein content and can also be used as an
energy source in ruminant diets. Studies show that dry tomato pomace contains 20-25% crude protein, 9-12% crude
fat, and 57-67% neutral detergent fiber. It also provides essential vitamins such as B1, B2, and A. Moreover, tomato
pomace is rich in carotenoids, particularly lycopene, as well as vitamins C and E, which contribute to its antioxidant
properties when used in animal feed. Enzyme supplement preparations, which contain Taninase enzyme is
commonly employed in the food industry. These enzyme can be used in research to enhance the digestibility of feed
ingredients, including tomato pomace, by addressing its nutritional limitations.

Materials and Methods: To conduct this experiment, 30 Moghani male lambs with an average age of 5 months
and an average body weight of 24 + 0.6 kg were used. The animals were randomly assigned to five treatment groups,
each with six replicates. Dry matter intake was calculated based on the difference between the offered and refused
feed. The dry matter content of both the distributed and residual feed was taken into account. Lambs in each group
were individually weighed every two weeks using a digital scale. Body weight gain was calculated based on the
difference between the initial and final weights recorded during each weighing period. The feed conversion ratio
(FCR) was calculated periodically by dividing feed intake (kg) by body weight gain (kg). Blood samples were
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collected on days 30 and 60 to measure biochemical and enzymatic parameters. These included glucose, cholesterol,
triglycerides, total protein, HDL, BUN, and MDA, as well as liver enzymes such as alanine aminotransferase (ALT),
alkaline phosphatase (ALP), and aspartate aminotransferase (AST), along with total antioxidant capacity (TAS). All
measurements were performed using an automated biochemical analyzer andstatistical analysis of the experimental
data was performed using SAS software (version 9.1)

Results and Discussion:The treatments had no significant effect on weight gain, feed intake, or feed conversion
ratio, although the highest FCR was observed in Treatment 4 (7.5% tomato pomace + enzyme). However, the
sampling period significantly influenced all performance traits measured. The improved feed conversion ratio in
Treatment 4 (7.5% tomato pomace + enzyme) is likely due to enzymatic breakdown of the cell wall, enhancing
nutrient availability, including protein. Tomato cell walls contain cellulose, hemicellulose, and pectin, which can
reduce digestibility and increase feed intake while limiting weight gain. Nutrient digestibility was influenced by the
experimental treatments. Variations in the reported nutritional value of tomato pomace across studies may be
attributed to differences in its chemical composition, processing methods, and incubation techniques. Feeding
varying levels of tomato pomace, with or without enzyme supplementation, had no significant effect on serum
glucose, cholesterol, triglycerides, HDL, BUN, or malondialdehyde (MDA) concentrations. Overall, limited studies
have investigated the effects of tomato pomace, alone or in combination with enzymes, on blood parameters in
animals. The lack of significant differences in blood indices may be attributed to increased ruminal ammonia and
reduced microbial protein synthesis following higher tomato pomace intake, which can lead to elevated blood urea
nitrogen (BUN) and potential weight loss. Tomato pomace, with or without enzyme supplementation, had no
significant effect on liver enzymes (ALT, ALP, AST), although a slight increase in ALP activity was observed in
response to enzyme-treated diets. The lack of significant effects on liver enzyme activity following the consumption
of tomato pomace, with or without enzyme, likely indicates the absence of anti-nutritional factors in tomato pomace.
This suggests that liver function remained unaffected, with enzyme levels comparable to those of the control group.

Conclusion: The results of this study indicate that feeding tomato pomace at the experimental levels did not
negatively affect the parameters measured in fattening lambs. Furthermore, the addition of enzymes to the diet
improved certain functional parameters, such as feed conversion ratio and weight gain.
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Table 1- The ingredients of experimental diets (percentage of dry matter)

M jlos
i Treatments®
Ingredients (wals) ¥ Hlow Y ks Yl ¥l NP
Treatment 1 (control) Treatment2 Treatment3 Treatment4 Treatment 5

iy, edgle 45 375 30 375 30
Alfalfa fodder
# 27 27 27 27 27
Barley

3 &l
pais 4o 10 10 10 10 10
Wheat
b s 15 1.5 15 15 1.5
Soybean meal
Vegetable oil
= 8 8 8 8 8
Corn
P g 5 5 5 5 5
Wheat bran
Lo ol 05 05 05 05 0.5
Calcium carbonate
e JoSo 0.5 05 05 0.5 0.5
Mineral supplement
S 05 05 0.5 0.5 05
salt
Fpers g 0 75 15 75 15

Tomato pomace powder

54065 Al 0o )d VIO (g9ls ¥ 0y (365 dlif 0o pd VO (ggl> ¥ 0 (584055 A5 o )3 VIO (ggl> Y o> calis 1) o

r‘,;)j Joyd oY+ (Nyban6S ey o )3 VO (o> :0 o ‘W‘)‘] oy /Y
! Treatment 1: control, Treatment 2: containing of 7.5 percent tomato pomace, Treatment 3: containing of 15

percent tomato pomace, treatment 4: containing of 7.5 percent tomato pomace + 0.2 percent enzyme and
Treatment 5: containing of 15 percent tomato pomace + 0.2 percent enzyme.

Sk Yo oy p)S e OB e s p S ko Yoo e it o) oo VD= v+ S o(p S kS )3 5 ue) (ame JoSo oS 5T

ke Ve pasl pyS oo Voo SIS p)S (e Voo o oS Slia Voo 5iS0e
2 Mineral supplement composition: Calcium: 195000 mg, Magnesium: 20000 mg, Sodium:55000 mg, Zinc:3000 mg,

Manganese:2000mg, Copper: 700 mg Cobalt:100 mg, Selenium:20 mg



VPP lasli ¥ oslods AV ol oyl oold pole cletpgs & pii  VVY

@Sl wé) e 298 wan Sl 290 g STy Bpas HRIEIL
e dlge g Lol ((nion 5l (9 aie (S5)94255 A&
b Sl a9 b 6l lgome Jla 5l sl (S Lol o3y
- 8l 4l Coagis o] (Yl (gl elay Sl
Sslas od Wil elodizmn slads ol (glatulis ué slody, Sl
ol 4328 QUG SV gy slam il 5 ditus S5l5- L
ol S lgr o dous pd g a1y gylid Lo slan Sl L
(Bedford, 2000) 55Ls yuse e el |, 5o dlgo o stasd
oo o)l )3 35290 VLl &5 0 )2 4y ool iz 09958
5 gl 2 @l LS o Ll n oS o 555 |,
2 5t Lo 5531 sl slasi )3 bl ol 2 09 (S jpensS
b odalidie (gt b cu s d9ae 9 Lo (g il
Elgsl s y sl adllas y odliiwl 3y90 (slaps 3l &S clasgSa
e g 380 UM Gl SLSy Y sl et Vsl i Loy 3l
slois slacodgise (als b Bls can Wil o & Siiud
Saharkhiz Bandfrozi et ) b5 eolaiwl (55,8455 13 24250
(al., 2019

Wy s a8 a)S )13 (ldisee 505 (g9
o2 9 sl g (s slwgSI CLuS 5 palS el (SjhansS
Cosly (Spanss A pess 035 Pl gy il g sk
Codws Loyl b dgups el a5 W SSYol slas,iSL ilsal
YL (g p SS9 (g Ol dgme el Colid 13 9 (o9
4 e (eSS Aol (pl 45 405 B (S5 han S Al & o
L aliie (58425 dlis )3 39290 (a0 dlge (g pod iul38l
D9 o pols adllas ;> ol 5,Sles

Fondevilaetal.,) -,Kon g Myguig8 puils dalllas M5 5
et > (SppansS s 15b ) S0 5155 (1994
2 Ol yoxie )lgn sl o 3 p)SolS 3 p)S Ve
35 el &3 59 Gl g JS 0js ol 2l 039

» (Omer & Abdel-Magid, 2015) 456 g yas piored
WS (620 W0 9V + D gshaw 4345 S gy polaieds olmg
~aon og gy sLaoy bglos S 0 )3 (S5 e s Siis
N AY AN C g Sl odle L pae (1uS5ke 45 10903 (5345
e b5 oyl g 59y 32 ool pp Sl S Ve eY g )Y
U5 o L2l Uy 5)les 4 5 ¥/YR 5 ¥/Ae DIYA S0
a8l (ialS Sh Bpas (libegS 0y )3 (K BensS St
Bl dge (Span Sis odle ol b oo Jlie 3
o3> 30 (SO,8a 68 allw jl eolawl dse &l Sl dl s oy
) 3l adlls gl | ol 48 Wlools Lt 1, EALS et

~635 ¢ JoylS 9IS Joli g5 sbbaasiio g Sojlu
&) (HDL?) YU JUSo L g pgad S (g0 ¢ 4 peoaelS
Loyl s (MDAY) a_sill 63 slls 5 (BUN®) 1yss (slo sl
(ALPY) 5land YT o051 dALTY) sl sgiel ops¥T S
= Sl sl ed b § (ASTY) yiasl gisel b1l
L Lagl ekl 5 plogl ulajl £+ 9 ¥ slajs, 3 (TACY)
ool claonls o ylal LT .0d ppes 5 30UT5 olSiss 5 onlizul
a5 plol SAS (1/9) 133l 5 b tslel

el Lolyem Ly ooy (S5 sS dlis 4,0 ol
‘Js..\_> LB)UQA ! 0445 03)91 Y J9J> BRI 6)19)) Lglmaﬁ .))s.l.o&
Shgs Byas cyig Gl 2 US4 06 tlef] glolos
A ol (gade Cyguody oy

ol alis) Slhg s Brae (5l paigel 0)93 (bl 5
AU e 5)50 ol ) (s has s 5 alig) 0
S Spas olie VL Sygbar P<+/-0) ety (g5 sine
gy gig LIPS Gig QI ligy S Bpan (St
2l Ol oYL pod 0j5) Yo 0093 )3 (ld b cupo
= les 5090 blie 1 piomed ol LS adllas 5yg90 (slapls
D95 I3 gine oy )90 Clio

2 039 ORI L ohen (218 L5 cupd gm0 S 0yl
ol 53351 b ol o $N,045 65 S Ao VIO ol &S ¥ Lo
9 0 Sdsgn b S g Jgbow 0)lgd iuss & byye
Lol 3o 3153 (89 dlea 5l s350 Blge (o pod a8l
ol oS ypansS Joluw o)lssd oS a3 o s Slallas .l
(Awawdeh, 2011 )ccw! S 5 Jolow ot Jolow oSy
olyor y59 (yiul38l Doty 4 yoie CJ] Bpns oS Cul S oyl ply

1- Glucose

2- Cholesterol

3- Triglyceride

4- Total Protein

5- High density lipoprotein

6- Blood urea nitrogen

7- Malone de aldehyde

8- Alanine amino transferase
9- Alanine phosphatase

10- Aspartate amino transferase
11- Total antioxidant capacity
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Table 2- Effects of experimental treatments on the performance of fattening lambs

Uiy o3l 039 ol e s
s o Lot aljs) SThes b pan Erae Sl S alj, Js |;0~0d. s
Characteristics Treatment! Daily feed Total feed Daily Total conversion
consumption (kg)  consumption (kg)  weight gain  weight gain ratio
(@n (kg)
1 1.259 37.73 218.01 6.541 6.377
1.217 36.55 237.22 7.116 6.805
3 1.183 35.48 214.22 6.425 5.917
o les 51 4 1.165 34.80 246.94 7.408 5.444
Treatment effect
5 1.155 34.67 223.89 6.716 6.263
SEM 0.071 2.317 17.143 0.514 0.973
p-value 0.8150 0.8309 0.6397 0.6367 0.8904
NEBITAN
The first 30 1.576P 32.09° 162.250 4.867° 7.522
days
252 ) rnt 32 39.60 293.86 8.8 80P
1.328 .60?2 .864 .815¢2 4.
Period effect The second
30 days
SEM 0.034 1.036 11.25 0.337 0.581
p -value <0.0001 <0.0001 <0.0001 <0.0001 <0.0016
093 9 jlowd hlie 5
Interaction between 0.9449 0.9743 0.4653 0.4653 0.5149

treatment and period

EAIYVES ‘r‘,.u).ul dioyd ¢V g dogS Ali Loy V/D (g9l> i 0y (5,00 55 Al 1oy VO (gols Y 0y o (S5,040 65 AliS Lo yd VIO (gol Y 0pn cdald ) oy’
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! Treatment 1: control, Treatment 2: containing of 7.5 percent tomato pomace, Treatment 3: containing of 15 percent tomato pomace,

Treatment 4: containing of 7.5 percent tomato pomace+0.2 percent enzyme and Treatment 5: containing of 15 percent tomato
pomace + 0.2 percent enzyme.
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Table 3- Effects of experimental treatments on nutrient digestibility of Fattening Lambs

s Vol Sis ool s s P i 09 ) Jfl.mb Ul oXiygd 4 J}l?‘ml.} W]
Characteristics ~ Treatment Dry Ash Fat Crude o> S
matter protein NDF! ADF?2
1 59.83% 57.12 46.732 55.98P 46.1 76.922
2 49.96° 69.83 38.93° 47.07°¢ 43.93 66.33P
Lo 3l
Treatment 3 5538b 57.47 45962 5693b 45.6 47.93¢
effect
4 49.73° 63.80 38.53° 47.50¢ 44.63 60.9°
5 63.832 68.33  42.86% 65.82 50.23 48.26¢
SEM 6.03 8.23 1.22 0.45 2.37 1.05
p-value 0.0139 0.7247 0.0017 0.0001 0.4082 0.0001

ol D oy (il 2o yd /Y g angS Al 1o yd V/D (ool F oy ( S ,han S AE 1o yd 1D (gols ¥ 0 pn o Ky sS Al Ao yd VIO (ool Y o> mli 1) op

(P /+0) 33l o I gxe BMS] Iy S e pue gy chyls (ela 1Sk (5w y2 33 ea T o> /Y + (S b g5 i o y> VO
Treatment 1: control, Treatment 2: containing of 7.5 percent tomato pomace, Treatment 3: containing of 15 percent tomato pomace,
Treatment 4: containing of 7.5 percent tomato pomace + 0.2 percent enzyme and Treatment 5: containing of 15 percent tomato
pomace + 0.2 percent enzyme.

In each column, means with different letters are significantly different (P<0.05).

L NDF: Neutral Detergent Fiber; 2 ADF: Acid Detergent Fiber
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Table 4- Effects of experimental treatments on blood parameters of fattening lambs ((mg/dl)

Slasuie b Lo S Jo s’ L pondlS 6 5 J5 o9 HDL BUN MDA
Characteristics ~ Treatment® Glucose  Cholesterol ~ Triglyceride Total protein ~ (mg/dl) ~ (mg/dl)  (Nmol/ml)
81 66.62 27.12 6.6 30.31 30 1.66
2 75 54.62 21.87 6.53% 24.94 30.50 2.31
)los ol 31
Treatment 3 82.37 57.62 19.12 6.81% 28.47 32.75 1.60
effect
4 80.5 55.75 25 6.13° 38.50 28.25 2.34
5 79.5 61.00 22.62 5.81¢ 33.52 33.37 1.60
SEM 2.49 4.486 3.47 0.174 2.977 2.450 0.312
p-value 0.3774 0.3657 0.5585 0.0075 0.4097 0.5858 0.247
30 days 79.73 58.10 24 6.37 29.27 30.850 2.05
292 7 30 days 79.75 60.15 22.30 6.38 29.11  31.100 1.75
Period effect
SEM 1.414 2.228 2.04 0.089 1.56 1.40 1.77
p-value 1 0.3018 0.5317 0.9111 0.8733 0.8885 0.2013
2)93 9 )losd Jilde gl
Interaction
between 0.7182 0.8089 0.5760 0.9091 0.3976  0.7984 0.700
treatment and
period
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! Treatment 1: control, Treatment 2: containing of 7.5 percent tomato pomace, Treatment 3: containing of 15 percent tomato pomace,
Treatment 4: containing of 7.5 percent tomato pomace + 0.2 percent enzyme and Treatment 5: containing of 15 percent tomato
pomace + 0.2 percent enzyme.
In each column, means with different letters are significantly different (P<0.05).
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Table 5- Effects of experimental treatments on liver enzymes (IU/L) of fattening lambs

o s oYl b ] oYl EE e POV
L Blawd | sl el H{JEI RSO
Characteristics Treatment! ’ ))M)Ji“ S g Jf\
(ALP") (AST') (ALT") (TAS')
1 557.50 21.12 131.38 0.353
2 521.25 21.87 133.50 0.350
3 577.50 25.62 133.38 0.323
o 4 592.50 215 123.63 0.336
Treatment effect
5 605.00 20.37 118.37 0.306
SEM 53.16 10.755 7.91 0.0302
p-value 0.8117 0.4226 118.37 0.7886
30 Days 545.08 21.25 129.10 0.334
5% 7| 30 Days 596.50 30.95 127 0.323
Period effect
SEM 51.29 711 4,08 0.015
p-value 0.0226 0.3691 0.6134 0.1293
0,99 9 jlos Jilize I
Interaction between treatment and 0.2578 0.4784 0.9482 0.9360

period
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! Treatment 1: control, Treatment 2: containing of 7.5 percent tomato pomace, Treatment 3: containing of 15 percent tomato pomace,
Treatment 4: containing of 7.5 percent tomato pomace+0.2 percent enzyme and Treatment 5: containing of 15 percent tomato
pomace + 0.2 percent enzyme.

In each column, means with different letters are significantly different (P<0.05).

1- Total Antioxidant Capacity
2- Alanine Amino Transferase
3-Aspartate Amino Transferase
4- Alanine Phosphatase
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