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Introduction: One of the important by-products is the pomegranate pulps which is pulp left after
pomegranate juice. The presence of significant amounts of biologically active compounds such as phenolic acid,
flavonoids, and tannins in pomegranate fruit ensures its high nutritional value. Pomegranate peel is a part of the
fruit that has very high antioxidant properties and contains high amounts of polyphenols such as tannins. There
have been numerous reports of the negative effects of tannins on consumer animals. One of the compounds that
can bind to tannins and reduce their harmful effects is the tannase enzyme. So, this study aimed to investigate the
effects of using different levels of pomegranate pulp without or in combination with tannase enzyme in the diet
of fattening lambs on performance, nutrient digestibility, and some blood parameters.

Materials and Methods: After preparing pomegranate pulp, drying it, and preparing tannase enzyme, 25
male Moghani lambs with an average weight of 30+2 kg and the average age is about 7 months, were used in
four treatments in a completely randomized design. experimental treatments include 1- control, 2- 2.5%
pomegranate pulp powder, 3- 5% pomegranate pulp powder, 4- 2.5% pomegranate pulp powder + 0.05 % dry
matter of tannase enzyme 5- 5% pomegranate pulp powder + 0.05 % dry matter of tannase enzyme. During the
experimental period, the performance parameters including feed intake, weight gain, and feed conversion ratio
were measured. The concentration of blood parameters and the activity of liver enzymes containing ALP, ALT,
and AST in the blood of lambs were determined. The Data obtained were analyzed using SAS (9/1) statistical
software.

Results and Discussion: The experimental treatments demonstrated no significant impact on the weight gain
and feed intake of the lambs. However, when examining the amount of feed consumption and daily feed
consumption, higher values were observed during the second 30 days of the rearing period in comparison to the
initial 30 days.While nutrient digestibility remained largely unaffected, a notable trend in the digestibility of dry
matter was observed. Further comparisons between treatments revealed a higher digestibility of organic matter,
neutral detergent fiber (NDF), acid detergent fiber (ADF), and ash in the group receiving 2.5% pomegranate
pomace. These findings provide insights into the potential influence of pomegranate pomace supplementation on
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specific aspects of nutrient utilization in lamb diets. Fat in the treatment of 2.5% pomace with enzyme and
digestibility of crude protein was higher in the treatment of 5% pomace with the enzyme. The comparison of
different pomace levels showed that the use of high levels of pomegranate pomace (5%) increased blood glucose
and the lowest blood urea concentration was obtained by feeding 5% pomace. The lowest concentrations of HDL
and LDL in the blood also belonged to the control treatment. The use of tannase enzymes in the diet also
increased the concentration of glucose parameters and decreased blood urea. The highest amount of glucose of
the studied lambs were observed in the first thirty days of sampling. In the present study, the use of pomegranate
pomace increased glucose in both rearing periods and decreased blood triglyceride levels in the second rearing
period. Alanine phosphatase (ALP) enzyme activity was significant in the second period, the breeding period
(P<0.05). The highest level of activity of this enzyme was observed in the blood of lambs fed with 2.5% of dung.
The activity of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) was not significant
between sampling periods (P<0.05). Feeding different levels of pomegranate pomace powder with or without
tannase enzyme had no significant effect on blood malondialdehyde concentration as an antioxidant index of the
blood of fattening lambs. However, the comparison between the experimental treatments showed that the highest
level of this index was found in the blood samples obtained from lambs fed with a diet containing 5% of
pomegranate pomace powder + 0.05% of the dry matter of the tannase enzyme diet.

Conclusion: The inclusion of different levels of pomegranate pomace in the diet led to a significant
difference in the activity of the alanine phosphatase enzyme among the experimental treatments (P<0.05) and
increased blood glucose (P<0.05). None of the functional parameters, including weight gain, and feed
consumption, were affected by the use of pomegranate pulp with or without tannase enzyme during the entire
experimental period. However, the food conversion coefficient improved in the treatments containing
pomegranate pomace with tannin enzyme. The highest amount of antioxidant index related to the diet containing
5% of pomegranate pomace powder + 0.05% of the diet's dry matter was tannase enzyme. Therefore, the level of
5% of pomegranate pomace along with the tannase enzyme increases animal health and improves animal growth
performance.
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Table 1- Ingredients and chemical composition of experimental diets (percentage of dry matter in diet)
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matter of tannase enzyme, 5: 5% pomegranate pulp powder + 0.05 % dry matter of tannase enzyme.
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Table 2- Average and standard error of the average performance indicators of lambs in the first 30 days of the breeding period

s Syl llos 4 Sho O b pxe Jleis ! pdaw
Treatment! 1 2 3 5 SEM P-value
(p55) Gjg Ll 433 514 504 459 1.06 0.22
weight gain (kg)

‘S"’% Sy 42.71 43.35 4313 4398  41.97 0.51 0.11
feed intake (kg)

(5) 15 039 o1 14433 17133 168 153 35.56 0.22
Daily weight gain (g)

(*’{5 25) ‘“"l” Sht Srae 1.42 1.44 1.43 1.4 0.01 0.11
Daily feed intake (kg)

B syl 11.03 10.53 9.28 9.61 1.80 0.59

Feed conversion ratio

o3l doyd o/ o0 + U1 a5 do )3 O Jlos D g 5oyl w3l oy KitS odlo duoyd +/+0 + Ul i o> ¥/ jle ¥ bl Al doyd iy lows ¥ )bl Wl 2o yd V/O e ¥ sl o

)Tujb p:)j 0 > Sais

'1: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05% dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05% dry matter of tannase enzyme.

Suid o3lo p,55LS" 13 p)5 0 3l iy pb slacdale s STes
slackle g usl Liie 36 Gyl Shgs Bpas  Slg o 0y
(Barry, 1985) sy ), 5 13U coss |y Slygs Bpas ol
s lis wSte 6 pogasas 5 o ol liee s ol ol
Shabtay ) ,Ken 9 UL .(Emami et al., 2015) swils Ul
o)luac dudsy dond j SWid oole B yas yiuljél (et al., 2008
o3l Byae yiuljdl ol Jds wadges (555 1) Ul onss Ladss
Gyae Syt 9 Shedodss 2 B it b ple Sis
9 ydo g polie dalas ) .Cawl ol (5158 aply (5,
o, 4 Ul &by allas 04381 (Modaresi et al., 2015) 1S

s pilS s o 0993 p9d oy Yo ¥ g illas

Lo odalin (238 b cupo 5 0y ol Sy Spae
Jbes 3 iy Il g STy B pas gaw (p i o5 gl
acoglis ol Jlo ol b e ol w51 b bl 5 23 & (ol
239% 9> 9 Jgl 39y ¥+ ) c—izzen 9 (P>+/:0) 395 3 —ine
pei] st glales > lid s caps cayde Ghogn
S 2t fa cu o 0 Jloi 35 (Vg ) sless) A5 eanlie
(Hervas et al., 2003) ,LSan 5 (wlgyn (gladdlas b .cdl
O G L do )3 V0 e b STy 8 puae oS 0l L
Gy 3 sine LS arge b 5L polis ) sl oo
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Table 3- Average and standard error of the average performance indicators of lambs in the second 30 days of the breeding period

Yyles 58kl glad Sk O e o] o
Treatment® 1 2 3 4 5 SEM P-value
(9591,_5) C”:’ ol 4.74 5.21 3.29 441 5.78 0.66 0.13
weight gain (kg)

Jl”.& Sy 50.04 50.05 49.39 51.31 50.46 0.76 0.51
feed intake (kg)

(¢5) lisy i oI5 158 17367 109.83 147 19267 2220 0.13
Daily weight gain (g)

(pSAS) Slis) Sl Brae 160 166 164 171 166 0.02 0.52
Daily feed intake (kg)

HE syl 10.82 10.35 9.76 12.62 8.84 1.33 0.37

Feed conversion ratio

o3l doyd o/ o + U1 a5 ao )3 O [los D g 5oyl w3l o (Kitd odlo duoyd +/+0 + Ul i o y> ¥/ jle ¥ bl Al doyd iy lows ¥ )bl Wl doyd V/O jlas ¥ sl o

N el o S

1 1: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05% dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05% dry matter of tannase enzyme.

0l Lo 5 oylae Mo > ¥ L o ayds5 slaglS 0 NDF 4 Suis
2 bz lalllas guls o glas adges i)li5 1) Ul dwgy
9 2 O9ld L g oo man b8 Ul Al Gl L bl
Emami) wsb g e 03,913 opl 0aiiS' G pae pls g4 g Sluoguas
1 U Al I me il pie ey oo Hlas 4 (et al., 2015
oi29% U Omb gime s pol adllle (gdas dlge pan bl
5b o551 oo o515

5 )Ll Al il polaw 4355 5 5 0 Johis oMbl illas
S0 g bz 58U oy Sl il (958l 50
Jol 39 Yo 52 9 o5 (i Lol ol (S9 sladonial 3
dlie 0929 (il bl Gl )b e yobar ool 0)93
D) Ul Wi eV gskans 51 odlisl a8 3l oLts e Calises grshans
L 8 opgl clale op a8 5 a8 053 S5 ialjdl cage (3o
LDL ¢ HDL celaccbale oy a8 5 Jobs dlis 0oy & 45
35 03 3 U il 5l oolisal g aals & Gleie 15 (93
A5 g 0ygl il g 9IS slaacmiul b clale il cage

s L aS amd o i ¥ Jods )0 (gdae dlgo muan cobl

b8, 1,8 58b cov mpl g b b cilisee gl 5 U1 Alis
O ol Sz o3l i CublB &S 355 o o lin ¢ Jls )
AL pan cnlB 5l (Sl led (o dnalie (Cully (5 ixe
Sy Ul dlis 4oy3 /0 e 53 S5 9 ADF NDF (T osle
PLS gy i Sl g w3l L 5 100 Y/0 Jlos > (22
Sl yles 18U pae o YL sl b adlis ausyd 0 log
alan b 58l55 55 pils adllae (gdio dlgo min bl iyl
s ol zokw g cwl (Emami et al., 2015) -, Ken ¢ ool
2 g ()l oy 3 (St oale o) Y-F) (5l Lawgia
2 By o deus Shysd s il ey 1) BALS lesuis
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= e Sl gyl Sl pls 3 Slas g cliang S g (590
pas 38 Ol (il 5 amd (RS (gdie dlge pan 5 (STss s
Iy adle s 0 (gdao dlgo puan cubild Ul Al adas o sxe 43U
LSon 5 LS cddllae oyl zuls GBS 4y 05905 )5
o3l poit c il yd )b e iol5-8l (Shabtay et al., 2012)
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Table 4- Feeding effects of experimental treatments on digestibility of nutrients in fattening lambs

Iy, (NN
ol i s e e e
Treatment! 1 2 3 4 5 SEM o
P-value
() i osle 7217 72.67 68.04 74.95 7217 1.35 0.05
Dry matter (%)
") o oske 73.62 74.04 71.96 73.47 73.45 1.42 0.86
Organic matter (%)
(2) & o 67.43 67.82 63.54 69.70 65.10 1.64 0.14
Crude fat (%)
%) oo 50.72 53 53.44 52.12 56.29 1.32 0.45
Protein (%)
(2] 5 oxagd > Jybels U 7488 7658 7430 7545  75.49 1.75 0.91
Nutrient detergent fiber (%)
(Pl osiagd o Josl SUL g 00 pggs 5370 5245 5643 21 0.18
Acid detergent fiber (%)
f:)h’“‘j" & 5558 5802 5447 5731 5363 1.40 0.21
Si

o3l doyd o/ o0 + U1 a5 do)d B jlass D g 5yl w3l 0 Siid 03lo duoyd +/+0 + bl & 2o yd V/O sl ¥ Ul Al luoyd g jlowi ¥ Ul Al aoyd VIO jless oY camlis o)

N el o S
1 1: Control, 2- 2.5% pomegranate pulp powder, 3- 5% pomegranate pulp powder, 4- 2.5% pomegranate pulp powder + 0.05 7 dry
matter of tannase enzyme 5- 5% pomegranate pulp powder + 0.05 7 dry matter of tannase enzyme.

Khosravi and ) cuwl jdg,0 L8 go5 5l )bl dles sla 5l sdes
Oep b oSS’ 1S5 > sl cubbld (Fathi Nasri., 2012
“ixe 6 R 3 )l g w8 LRSS )3 g oy
Bl s ol (35 5 sl g Sl 2 o)l
Iy sials” ol Jds 50 (Sallam et al., 2019) f,San 5 pM
P33 Coad oS 5> (g (S i 5 53 palS
Poy i Folaw a3 Gl SIS 90 Jolis cledbl y 3illas
-3 ogle clale g bogine B 510 sl g b LUl s
Sy sloy 93 S| 5l padls plgieds (5 134
Cryiin 48 ol gl —dolos] olayle oy dwolie Ll il
s slooyy Sl adol Cunsy (55 (sladisal 3 Lasls ol i
Suid o3le doyd /40 + Ul A& 39 Jo 3 B (9> o> b ol
cdglie plgtedn 1l (o0 dle 29 SIS sl 0y
gl coml (i)l Gl g 039 (04 ) Wt (gmlinansTy
Ly 0o 2ol clie sl g 43,5 )15 oalil 590 Lie
(Ibrahim et al., 2008) s_iS' o wSaie |, 3131 sl JLSGI,
(Emami et al., 2015) |,LSen 5 oloal (psls dslllae aSlon
53 domod 15l ed ygdle (slg e )3 )l xe glds dgng pas
oialiel sl by cpioren 0903 5135 1y Ul Al 43 does
5 35Tes glle LialS Cage 1oy V0 b s el

Jol 9y Yo 53 adlllas 3)90 (slooyy (53 Sl Jlade o 5V
oo Ul A5 I oolizul (ol adllas 55 .0d oanlie ()l diges
Syl (65 aw BBl g Dy9p 0y93 93 8 3 S il
I (VWY) e 5 Shggoed A5 (595 p92 0093 12 09>
iy by o eSS b 10 Slgngp st d ) S5 IS
clale » Gials ol 4 eede (Szczechowiak et al., 2017)
745 5l g w3l Called )3 300 4 (18 L peenlS 6
o) b 238l a5 00l Capns Sl 330 (2 (gl
otalS g 55 ady il et G ol g i col ol
o il F5e Jelye SHo) JLid an ]y el 65
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Table 5- Effects of experimental treatments feeding on the blood parameters of fattening lambs in the first 30 days of the breeding

period!

" o gt 5 Sle xe ool o
Treatment? 1 2 3 4 5 St o b

SEM P-value
(3w 2 25 k) 3595 78.2% 728> 818  784®  866° 3.35 0.09
Glucose (mg/dl)
(i 2 p 5 ko) S peclS s 3 316 30.4 24.4 32.4 43.4 5.01 0.15
Triglyceride (mg/dl)
R 69.8 75.4 66 77 782 4.86 0.36
Cholesterol (mg/dl)
(s 2 25 stee) Yl (JS2 b g ged 182 22 168 202 19 1.88 0.38
HDL —cholesterol (mg/dl)
(o 2 pSke) 02k IS Lotioned 4508 4732 4432 5032 5052 3.85 0.70
LDL-cholesterol (mg/dl)
(e 2 £5) IS o 7.68 7.52 754 756 75 0.23 0.98
protein(mg/dl)
(3> 3 35 See) 039 342 38.2 12 33 314 2.52 0.04
Urea (mg/dl)
(st 2 Jsesil) 364] o olle 1.24 1.36 1.58 1.56 1.74 0.20 0.48

Malondialdehyde (Nmol/ml)

(P<0.05).105b oo o gine ST (ghls S tita b By b ciod) y0 (sl
odlo Luoyd +/+0 + Ul i 1o )d B Jlaw D g 5l wpl o S odle o ys +/+0 + Ul Al oy VIO Hle F bl Wi Mo yd gy Hlowd N Ul A doyd VIO e Y caals VT
S w3l o Sis
1 Means within same row differs superscripts differ (P<0.05)
2 1: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05 7 dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05 7 dry matter of tannase enzyme.

050952 039 93 39y T0 3 S)lgn oy gt sladominl b p ialojl slaylas 435 I3l =T Jga
Table 6- Effects of experimental treatments feeding on the blood parameters of fattening lambs in the second 30 days of the breeding

period

o Jleas! o el 5 SSke
Treatment! 1 2 3 4 5 O b e 3,15kl

P-value SEM
(o 2 p5 o) 3595 70.8 736 7375 766 76.6 0.73 3.42
Glucose (mg/dl)
(i 2 p5 sk S0l (53 31.4 296 31 30 28.2 0.98 4.06
Triglyceride (mg/dl)
(o g2 5 o) gl 61 79.6 76.25  80.4 79.4 0.25 6.74
Cholesterol (mg/dl)
(o S shoe) Yo M2 b 0539100 14.8 19.2 17 18.4 19 0.66 2.35
HDL-cholesterol (mg/dl)
(2w 2 p S sbelodl M2 b oSz 39.92 54.48 53.05 56 54.76 0.16 4.90
LDL-cholesterol (mg/dl)
(e 2 £5) 5 o 7.46 7.62 76 76 7.82 0.78 0.19
Total protein (mg/dl)
(3> 2 S ske) o9l 27 26.4 23 26.8 254 0.75 237
Urea (mg/dl)
(ke 2 Jgeglt) 36ll o gl 13 152 147 122 1.46 0.34 0.12

Malondialdehyde (Nmol/ml)

o3l doyd o/ o0 + Ul a5 ao)d O Jlos D g 51l w0 (KitS 0dlo duoyd o/ 40 + Ul i o y> ¥/ Hles ¥ bl Al aoyd iy lows ¥ bl Wl aoyd V/O Hlas oY sl oY

)TL}L M)j 0> Sais
'1: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05 7 dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05 7 dry matter of tannase enzyme.
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395 )l x5 ystiged (sloey9d i 355 (AST) Sl il 5gicel
(P<+1-0)

2 9 gtte SluS 5 bl (Sas Yl Sl e lled

Devatkal and Naveena, ) sib by o Ul calisee (slaciouwd
Olesdan Jos U Jo8 b ol 5 (2010; Gil et al., 2000
31510l e ply a1y Sl ol JSGol, &Sy 5 0aiiSis JuuSTy
Sreelatha and Padma, ) usiS s cuilos baagd gmliens]y
Ul awg Shust ol caols a5 58 L bl L (2009
oiliel Gladllas opl (Guo et al,. 2003) cuwl YL &ld & s
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Table 7- Effects of experimental treatments feeding on the blood hepatic enzymes of fattening lambs in the first 30 days of the
breeding period

s ol s i Sle ok b e Jlai) g
Treatment! 1 2 3 4 5 SEM P-value

(2 2 (el solg) JBlaud Y] 116.8 1088 1144 1008 944 6.77 0.14

ALP (1U/L)

(2 2 Aol 2y) sl sgical oY1 16 164 196 156 244 231 0.07

ALT (U/L)

(2 2 lllos 205) Sudlyigioal )l 672 706 662 648 76 484 0.50

AST (IU/L)

ole doyd /40 + 1 adli o3 B Hless 0 g Sl mapl o SiS s3le duoys /40 + Ul AE 2oyd Y/ Hlos ¥ Ul S doy gy lew Ul i wo ) VIO o Y aalis Y

e il o K23
'1: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05 7 dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05 7 dry matter of tannase enzyme.

" agn 0393 9 395 ¥ 2 Silan sleey 08 slam T clled p tulejl (slales 435 Sl -A Jgdn
Table 8- Effects of experimental treatments feeding on the blood hepatic enzymes of fattening lambs in the first 30 days of the
breeding period in the second 30 days of the breeding period*

Y o

o 1 2 3 4 5 SEM P-value
Treatment?

(2 2 Al 00g) B oY1 140.80%  87.20°  171.00%  370.00°  88.80°  66.24 0.039
ALP (1UL)

(2 2 ol 15) Sudlyigical 01 18.8 19 24 16.6 24.4 237 0.11
ALT (IU/L)

(2 o ollos olg) Sl yigioal Ul 784 81 91.75 95.2 93.4 6.66 0.29
AST (IU/L)

(P<0.05) 15k o lo ime MBI (sl S yiia i By b o3y y (slagySibio’
03le duoys /o + Ul a5 s> B HLass 10 g 5156 w5l o g (KitS ole doyd o/ 40 + Ul i duoyd YD e F Ul B bo)> gy Hlos ¥ bl i duo > YD e ¥ camls T
Senb w0 pe Sis
1 Means within same row differs superscripts differ (P<0.05)
21: Control, 2: 2.5% pomegranate pulp powder, 3: 5% pomegranate pulp powder, 4: 2.5% pomegranate pulp powder + 0.05 7 dry
matter of tannase enzyme 5: 5% pomegranate pulp powder + 0.05 7 dry matter of tannase enzyme.

35U pae (Shakeri et al., 2012) ),LSen 4 (5,SL5 o (2008
GBSl dlugSy pludwss g 1o a8 lam Bl g U este

{(Yanez-Ruiz et al., 2006) | )lSen g ju9,- 3L Slalllas
Getachew et al., ) )LSon ¢ 5215 (Mousa, 2011) e
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