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Introduction: Many agricultural by-products are relatively high in fiber and are particularly
suitable for feeding ruminants. Fibrous by-products have a smaller particle size than most
forages, but can have a higher energy value than most forages, due to their high fermentable
fiber content. The use of non-forage fiber sources can have a significant effect on the protein
components of the diet. Tomato pulp is a by-product of the paste industry, which, depending
on the processing method and characteristics of raw tomatoes, contains varying proportions of
skin, seeds, and small amounts of tomato flesh. In Iran, about 81,000 tons of wet tomato pulp
are produced annually, which can cause environmental pollution. The present study was
conducted to investigate the effect of different levels of tomato pomace powder (TPP) on
ruminal fermentation parameters and growth performance of Holstein calves.

Materials and Methods: This experiment was carried out using 30 Holstein calves (average
weight: 39.7+0.2 kg) based on a completely-randomized design with 3 treatment groups
including 10 individual pens per each dietary treatment. Dietary treatments consisted of 1)
pelleted starter (control group), 2) pelleted starter + 7.5% TPP, 3) pelleted starter +15% TPP.
Calves were fed 4 liters of colostrum in the first three days of life, 5 liters of milk twice daily
from 4 to 50 days of age, and 2.5 liters of milk once daily from 50 to 55 days of age. Milk
replacer consumption was stopped at 56 days of age in all calves. Calves had free access to
water and starter feed from 3 days of age. Calves were kept in individual stalls on straw
bedding, and bedding was changed and cleaned daily. The health of the calves in the present
study was continuously assessed daily for the occurrence of diarrhea, pneumonia, and bloat.
The possible effect of treatments on the health of calves was assessed daily for all calves in
terms of fecal scores. Rumen fluid was sampled using an esophageal tube and a vacuum pump
about 3 hours after morning feeding. Blood sampling was done with the help of vacuum
tubes, at the ages of 35 and 70 days, from 6 calves in each treatment, 3 hours after morning
feed. The obtained data were analyzed by SAS software and Mixed procedure. A significant

level of P<0.05 was considered.

Results and Discussion: The highest rumen pH after weaning was in the treatment containing
15% TPP, and this treatment showed a significant difference compared to the control
treatment (P = 0.009). The treatment containing 15% tomato pomace had the highest and the
control treatment the lowest rumen ammonia nitrogen concentration (P=0.04). According to
the results, the concentration of ammonia nitrogen at 70 days of age was affected by the
treatments (P=0.05). It seems that the simultaneous consumption of tomato pulp and pellet
diet increases the flow of saliva to the rumen through more initial chewing and then earlier
rumination, resulting in more urea released through saliva, which caused an increase in rumen
ammonia nitrogen.The treatment containing 15% tomato pomace had the highest and the
control treatment had the lowest number of lymphocytes among the treatments (P < 0.05). In
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this study, the stool score of calves fed tomato pulp in the starter diet (higher fiber content)
was lower than that of the control group (low fiber content). It is likely that treatments
containing tomato pulp, due to their high fiber content, have been able to affect the activity of
chewing, rumination, and subsequent salivation, leading to an increase in rumen pH. Also, the
decrease in pH in the pellet treatment is due to the heat that the pellet has received during the
pelleting process, which causes faster and greater decomposition of starch in the rumen and
faster production of volatile fatty acids, followed by a decrease in the absorption of the
produced volatile fatty acids.

Conclusion: The presence of tomato pulp in the pellet diet reduced non-nutritive behaviors
and increased the time spent on feeding actions such as rumination and eating. Regarding
health indicators, tomato pulp consumption led to an improvement in fecal score compared to
the control treatment. Blood analyses performed in this study showed that the 15% tomato
pulp treatment had the lowest serum cholesterol and LDL levels. Given the high lymphocyte
count in the blood of calves consuming tomato pulp, lycopene and vitamin C in tomato pulp
can have a positive effect on the immune system of Holstein calves.
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Table 1- Ingredient and nutrient composition of the control diet (pellet)

Shyss pMal Sid oole 3l oy
Ingredient of diet % of DM
@) 42.10
Corn grain
# 19.00
Barley grain
Ly 27.50
Soybean meal
sy s 3.00
Beet pulp
oMe
Molasses 2.80
S Sl S
Calcium carbonate 1.40
Ot b 2.00
Sodium bicarbonate
TS JoSee
Mineral supplement 1.00
Yl JoSe
Vitamin supplement 1.00
yosxe
Yeast 0.20
G0 lge Sy
Nutrients composition
S oolo 89.00
Dry matter
P sy 20.50
Crude protein
pedgilio BB (<55l 2.73
ME
S odgd > Jeloxal LI 12.80
NDF
Sl 039 ) Joloxels LI 6.59
ADF
Sl 5.80
Ash
S 0.40
P
o 0.72
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Composition: 1,300,000 1U/kg of vitamin A, 360,000 1U/kg of vitamin D, and 12,000 1U/kg

of vitamin E, 16.0 g/kg of Zn, 0.12 g/kg of Co, 4.0 g/kg of Cu, 0.15 g/kg of I, 0.8 g/kg of Fe,
10.0 g/kg of Mn, 0.08 g/kg of Se, and 2.5 g/kg antioxidant.
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Table 2- Chemical composition of tomato pomace

o oS Sis odle doyd
Chemical Composition % of DM
S o3le 96.00
Dry matter

P9y 23.36
Crude protein

S 16.80
Ether extract

S 4.20
Ash

S okiagd 53 Jolomali 58 51.64
NDF
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' Low-density lipoprotein (LDL)



el 50

Vo B 05 Sig, 05 b yao) Bad Juols (65 diges 0,93 ¥ 5l inlojl oyl 53 (s pS05l0l 590 (clavascinl b
A olse 4 ikl J1.cd S )15 500 )00 Mixed ayg; 9 SAS 38l o5 bwgi o5 (559, Ve b jio 5 (S,
Oy 4 bdlogS uizg adgl ()jg 9 0)93 Olyie @ aatin Sl ¢ (Bolas Jl plyie 4 dlogs gl Lol JIL les
8,5 1553 (P +1-0) s 4lS L il 5 (5o ine e w15 65,5 J55 )3 (S i) oS
3,8 Bl Jho 1t s (ne bnygiS Sy g 3 i Sl Sl 4 e L

tblge i g lalejl ol o ealitl )50 (o lel Jus

Yijki=p+Ti+ANIM+ P;j +B1(IBWijk-IBW )+B2i(Pk)+B3i(T*P) +eijk

Hlow oyl 151 oamliie cyeol j 1Y

JS ok 1

sl el T 31T

e 3ol 31 ANIM

)95 el K 31 P

s (5 ) i IBW

gl (g9 jl Chalin (9w )Sy v s 1P

o 0,90 ;| lialie ygm )3,y cops Poi

oyp3lass hlie S1 5l Slialie (955 o ps Pai
T 2 by g s (ke b Bolas oLl €jjk

crintlojl (61 00> (o1lonnd oS
ol ok 0313 L5 ¥ g 13 densS Al 700 5 VI L ol e 15l o, NDFADF. gy cSilse

iilejl stoopr NDFADF. 35, (o Sile Y Jga
Table 3- Protein, ADF and NDF concentration in experimental diets

(5 ool o ) i L5 golo Jald 45 dli Ao > VIO doS Ay 1o )3 V0

Composition (% "of DM) (Contro (Tomato Pomace: (Tomato Pomace:
) 7.5%) 15% )

Crude protein 20.50 20.80 21.10

(s oxugd ) Jlorals b

NDF 12.80 14.20 17.90

Sl 0a 9 53 Jglomali pod
ADF 6.50 7.80 9.00
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Table 4- The effect of tomato pomace on the performance of Holstein dairy calves

"l sles
Treatments!

s | b el A /10 Lo (gl Tl CJM

Ao 2 . . S S Sold e
Parameters Control 7.5% 15% SEM P-value?

o Initial 39.56 39.84 39.9 1.60 0.97

ShS On 055 0
Body s &5 70.97 72.48 ;5'0 2.12 0.16
weight, kg weaning

Final .. 82.57° 86.11 89.2 2.23 0.02




ab Da
G e 3 A 0.60
039 Sl Before 0.551 0.564 6 0.03 0.06
oS Wl weaning
5 S 0921 103
Average After 0.824° " g 0.07 0.02
daily gain, ~ Weaning
g/day e oeop 0% 070 0.02 0.005
Total 1
S8 s 5l 4
b e Before 0.519° 05572 2;65 0.03 <0.0001
el sh= weaning
BEBISE (ﬁfk:s ‘;;’:ﬁ:ju'u'
Starter After 1.79 1.98 2.02 0.15 0.29
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The treatments include: control group (pellet), control replaced with 7.5% tomato pulp,
control replaced with 15% tomato pulp

AL e Lo s 0 dj‘b&mcku)z &bj?du)w&ﬁ)\A&AQM\ 34y edlailis q{;),a)acgb : QPP

2 Different superscripts in each row indicate a significant different between treatments
(P<0.05).
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Table 5- The effect of tomato pomace on ruminal fermentation parameters of
Holstein dairy calves (mmol/L)

b Lo
Treatments
sl YA
o donil b Contro 75 70 o e b e g
Parameters I % 15% SEM P-value
«5 pH 5.21° 5.548 5.618 0.11 0.008

Rumen pH



eSS Sligel o

Ruminal ammonia 7.04P 8b'37a
nitrogen

;\ugtletate 38.05° 6‘}’5.4
Ij:g;fbnate 4115 40.3 39
:Jézst);;?;wr‘ggiuonate 0.96 105
glﬁ;rate 1867 éblls
Eggfj};;/rate 041 036
\Q/l)zjllierate 4.20 392
ety 180.87 7157 2

9.48?

45.18°

23
1.15
9.69°
0.34
3.80

162.18

0.89

2.49

2.50

0.09

1.94

0.05

1.14

15.96

0.05

0.04

0.62

0.08

0.001

0.36

0.96

0.52

G0 aneS i N0 Lodd (pils sals ( 55,8 dngS Al VD L edd opil sals (cd)ials 09,3 1 Jold cuiy 4 Lo los’

The treatments include: control group (pellet), control replaced with 7.5% tomato

pulp, control replaced with 15% tomato pulp
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2 Different superscripts in each row indicate a significant different between

treatments (P<0.05).
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Table 6- The effect of tomato pomace on fecal score of Holstein dairy calves

oo
Treatmentr
> e Jals YA 7\ Sl cllas Y e o
Stage C:)ntro O/Z.S 15% SEM P-valuer
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'-\normal, 2 = smooth to loose, 3 = loose to watery, 4 = watery, mucous, slightly
bloody, 5 = watery, mucous, and bloody.
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The treatments include: control group (pellet), control replaced with 7.5% tomato
pulp, control replaced with 15% tomato pulp
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2 Different superscripts in each row indicate a significant different between
treatments (P<0.05).
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Table 7- The effect of tomato pomace on blood metabolites of Holstein dairy calves
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LDL 37.20 22.5 34.2 18.57 33.81 154 2.10 0.01
6 0 1
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The treatments include: control group (pellet), control replaced with 7.5% tomato pulp, control
replaced with 15% tomato pulp
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