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Introduction: Tomato is a valuable vegetable that is rich in vitamins such as vitamin A, E, C, B and K, and
also some of minerals such as phosphorus, iron, calcium, which are important for metabolic activities. Tomato
pomace is a byproduct that produce in the tomato paste production. The composition of tomato pomace in terms
of percentage of crude protein, crude fat, lycopene, beta-carotene, ascorbic acid, alpha-tocopherol, lycopene and
beta-carotene are: 11%, 4.5%, 0.8 mg, 13. 0 mg, 1.73 mg, 0.07 mg and 281 and 24.3 mg per kg of dry matter
respectively. The antioxidant capacity of tomato pomace is related to the substances in it, especially lycopene,
which reduces the effect of reactive oxygen species and the destructive effects of these compounds on the cell
membrane and mitochondrial structure. Tomato pomace has a high fiber content, which may have undesirable
effects on broiler performance. This meta-analysis is a systematic review based on previous studies. The aim of
this meta-analysis was to examine the effects of tomato pomace on growth performance and selected blood
indices in broiler chickens.

Material and Methods: In order to collect the required information, a comprehensive search was conducted
among articles and thesis through Persian and Latin databases using keywords, tomato pomace, carcass
efficiency, cholesterol, heterogeneity test. Studies (available data) in the field of using tomato pomace in Farsi
and English were collected and categorized. The search was done in various databases, including PubMed, ISI
Web of Science, Irandoc, etc. In the next step, the most frequently reported data from the reviewed articles that
aligned with the research objectives were selected. The study area was refined by identifying the influencing
factors and attributes relevant to the meta-analysis. The data were then coded, and after an initial review and
removal of duplicates, a total of 12 studies were included in this meta-analysis. Among these, 9 comparisons
were conducted for feed conversion ratio, 10 for feed consumption and body weight gain, and 4 for carcass
characteristics and efficiency. Additionally, comparisons were made for the percentages of heart and liver, blood
lipid levels, blood glucose levels, and total protein concentrations. Then the statistical analysis of the data was
done in the CMI (CMA) software. Both fixed and random effects models were used to combine the effect size.
To evaluate the publication basis, funnel plot and statistical tests on Tomato pomace were used.

Results and Discussion: The abdominal fat percentage (-0.354+1.44), heart percentage (-0.353+0.294),
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pancreas percentage (-0.504+ 0.316), gall bladder percentage (-0.027+ 0.961), glucose (-0.091+ 0.331), LDL (-
1.942+0.644), total protein (-1.505+ 0.003), cholesterol concentration (-0.290+0.04), feed intake in starter
(0.072+ 0.531) were lowered when tomato pomace were added to the broiler diet. The effect of inclusion of
tomato pomace on weight gain during the growth period, feed intake in all periods and FCR in the starter,
grower, and finisher period, the blood concentration of triglyceride, glucose, and the percentage of abdominal
fat, liver, heart, pancreas and gall bladder, also breast was not significantly affected by tomato pomace. Some
researcher also reported that inclusion of tomato pomace to broiler diet did not effect on broiler performance
however in the high levels of tomato pomace in broiler diet observed undesirable effects. Tomato pomace has
some bioactive components such as alpha-tocopherol, lycopene, phenolic, organic acids, essential fatty acids,
amino acid and vitamins. However, there is a higher concentration of crude fiber in tomato pomace.

Conclusion: Therefore, the findings of the present study show that application of tomato pomace has a
significant effect on weight gain in the starter, total and finisher periods, FCR in the total and finisher period,
total protein, cholesterol, HDL, LDL concentration. It is recommended that tomato pomace can be replaced the
part to broiler diet.

Keywords: Cholesterol, Growth performance, Heterogeneity test, Meta-analysis, Tomato
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Table 2- Estimation of the effect size of tomato pomace on growth performance indicators
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Feed conversation rtio 0.256 10.672 25.036 0.221
(grower)

Fixed

wstdlay

Random

(L) Shgs Jors cups
Feed conversation ratio 0.349 16.463 2.815 0.421
(finisher)

Fixed

sodlas

Random

(JS) Shgs s oo
Feed conversation ratio 1.396 31.904 68.656 0.000
(total)

b

0.170 0.539

0.221 0.791

0.154 0.722

0.223 0.625

0.196 0.245

0.196 0.245

0.198 0.196

0.229 0.251

0.149 0.016

0.151 0.016

K 0.235 0.000
Fixed

sodlas
Random

0.462 0.000

ol 5 3590 6l piite (S5 5 oS Al oyl 5l oaimd )Lis Cute (sl il o)l g ol 31 ssiaa Ui ite (gl il o5lul *
ol Sllas Kanl jl Sl P-value ;b jlis 5 Q (VL s (iKanl oygoil ¢85S o905l **
D9 gn i g s Yo g bawgio el (Kenl lyieds ol ity 3k o> VO 9 B+ YO byl 17 olis ST12 iSeal (0] ¥4
2bbige Q (IS5 sesl 4 byype P-value *¢
The size of the negative effects indicates the reducing effect and the size of the positive effects indicates the increasing effect of
tomato pomace on the desired indices.
** Cochran's test, heterogeneity test, high Q value and low P-value indicate the heterogeneity of studies.
*%* The 12 heterogeneity test, if the 12 values are equal to 25, 50, and 75%, it is interpreted as low, medium, and high heterogeneity,
respectively.
**** p-value is based on Cochran's Q test.
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Table 3- Estimation of the effect of tomato pomace on blood biochemical indices
e T el Sime Sl S (e Q** [2 P- o)y (e
Variable Hedges’s g * SE P-value valug****
(mg/dl) j55is -0.091 1.240 152.23 0.743
Glucose(mg/dl)
<ol
Fixed
3olay
Random
YU J& b 359590
(mg/dl)
High Density Lipoprotein
(mo/dl)) 4(HDL
Fixed
olay
Random
onb S5 b o0

(mgidl) o a1.942 68.521 91.244 0.00
Low Density Lipoprotein

(LDL, (mg/dI)

ool

Fixed

ol 4.838

Random

(MG/l)-e el 55 0.382 48.744 85.639 0.000

Triglyceride(mg/dl)
cols

Fixed

2ol

Random

(Mg/d)eb oy

Total protein (mg/dl)

0.331 0.784

0.331 0.784
2.715 22.975 69.533 0.002

0.329 0

0.644 0

0.596 0.001

0.00

0.313 0.222
1.172 0.121

-1.505 0.180 0.00 0.672

ol
Fixed
olay
Random

0.511 0.003
0.511 0.003

(mg/dl) Jg pds -0.290 54.787 97.223 0.000
Cholesterol (mg/dl)

s
Fixed
(2ol
Random

0.327 0.375

0.264 0.04

ol a3 5500 sladomiwlyd (S5 y3an 65 Al o8l Sl saimd lis Cote (sla Sl ojll 5 oaialS Sl saims lis ke (sl 3l o3l
ol Sladlae  oKenl 5l Sl P-value ol jliie 3 Q (oYL jlide Kenl O?A).] oSS Q}aj ETS
g oy 5 oy YU g Lawgio (ol Kenl lyicds s pa 13k Ao 3 YO 9 8+ YO L 1250k (5112 Kanl ygejl s
23l Q (IS5 ysesl 4 by e P-value *
The size of the negative effects indicates the reducing effect and the size of the positive effects indicates the increasing effect of
tomato pomace on the desired indices.
** Cochran's test, heterogeneity test, high Q value and low P-value indicate the heterogeneity of studies.
*** The 12 heterogeneity test, if the 12 values are equal to 25, 50, and 75%, it is interpreted as low, medium, and high heterogeneity,
respectively.
**** p-value is based on Cochran’s Q test.
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Table 4- Estimation of the effect of tomato pomace on carcass components

Variable

Hedges’s g *

Jlire Sl
SE

Lﬁ)b T ZSJ"“‘ Q *x

P-value

|2

S (gne o
P-value****

(%) &Y 2
Carcass fat (%)
Fixed
solay
Random
(/)5
Heart(%)
Fixed
solay
Random
()5
Liver(%)
Fixed
olay
Random
(Z)asy
Carcass(%)
Fixed
olay
Random
(7)ol
Pancreas(%)
ol

Fixed
siolas
Random
() o
Gallbladder(%)
ol

Fixed
2ol
Random
(7)o
Breast(%)
Fixed
olay
Random

-0.354

-0.0353

0.275

0.102

-0.504

-0.027

0.027

0.311

1.144

0.294

0.294

0.294

0.294

0.238

0.238

0.316

0.316

0.357

0.961

0.308

0.672

0.256

0.789

0.169

0.169

0.166

0.166

0.688

0.688

0.111

0.111

0.941

0.463

0.930

1.109

48.194

1.319

1.39

4.907

1.205

16.414

48.031

87.550

81.722

87.508

0

0.933

0.933

0.556

0.795

0.002

ol 425 5550 (sladcinl ) 4 (S5,8d5 65 dlas oan]38l 51 sims il Cute sla il o3lul g sialS BT sims lis bie (sl Sl 6l
Ll Slalllas Senl 51 Sl P- value ol Hlde g QYL Hlsdo sSanl O?A).] oSS Q}aj £33

D95 g0y 5y YU g bawgio ol (Kenl lgicds Coi it il 2o YO 9 0+ YO b ply 12 polie (STI2 Kanl gl s
A3k Q oSS (905l 4 bg e P-value seseses

The size of the negative effects indicates the reducing effect and the size of the positive effects indicates the increasing effect of
tomato pomace on the desired indices.
** Cochran's test, heterogeneity test, high Q value and low P-value indicate the heterogeneity of studies.
*** The 12 heterogeneity test, if the 12 values are equal to 25, 50, and 75%, it is interpreted as low, medium, and high heterogeneity,
respectively. **** p-value is based on Cochran's Q test.
**%* P_value is based on Cochran's Q test.
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