%fys@,ﬁfkﬁj
OB WS lgsedd 53 (hdgGs 4 i
VEe e g 0lond o5 Ao
http://ejrr.gau.ac.ir
04-Y¢
DOI: 10.22069/ejrr.2021.19157.1791

G50 31033 el ik @alio (§g> (S0 p> 30 461 IS (y39391 S it
LD sty b S 00 i S g5 (Slasids 4Dy g (ko g0

Tty i 9" e s grias S canld panl pl  INAY ol 548
Olgiol imo olKils (5L Sl ¢ gals pke 05,8 5L Dol (g 5 (gl
(i Olesl Dlgiool Dbl nob b 5 (S305LES Siisel 5 Sl 5 0 als pole Sliiss isn lole”
Ol nl Olgiool «355WS 5 5 B30l
VECEITY s E s el O B T/YY s

S
ol 503 o sl i bl (ol PH @ boges (515 bz & cad Sl 5L G glasl e 5 able
Slye b 20 s C_}_'JJLQIA__».BJ SN s ol cle o Yoo 48 )15 (62 Sl il 51 e (8140 5 sl
S Olge a0 s 05 b L se o 53 YKl 5 =Kl O o ladnd o bl andllas ol 31 Cida Ll o (gae

ol dmdzib)p&iéuﬁ@u»,,élAixg)u)a}ﬁ&pﬁ@;\yqﬂﬁ@lmlgu@;C;,a

crb S s b« S S S5AEENE 0 055 5 (=30 il Sk oo il sl slS e iy, 5 slse
o Sl eV sepm e as Sale 55T L3 YA a0 a LS e Lajles SIYXY oS nlesTL oY e
o s Sxally Aol b ale 255 oS o sl (it 63le o33 1/0) 6 o oalondl b 4 Lol 5 03l (5]

Sy bl et g O b (Kt osle ko y3 AV) Ul ace i b

olS 2 sl e NG oo s UL Gl s S G pae ( Saadldesd Sl slasS gl tlaaddly
At 5 S (ool s 53 sl OBUI b« lesle 6531 i osle s onizman 350 ale 85
G n 5y AV U iy 05y S sS  Cd JU t L (sle oS e sloslS s gl e 5 U
S SVL U ate g O Slesd a0 Sl SUl ati s U Hles (slaslS 55 PENDFg e 2o o A SII s o bladls 2l
iy bl p g S Sl Ol ale i) enndS 0 ol 4 o Sadldend Sles Lok w0 (slaslS
Ol Ol Sezally dl Jlas slaslS (opizen Aidls 5 5ae PENDFy1g 5 PENDFg e oy 52 GUIl p S5LS
il ale s erdS o o5 b 4 Cond B ae PENDF1g 5 PENDFg o S LS 5 aids ol 5 (6 28
s i 4 s PENDF g 5 Jl oladsd ale (bl JUI ai sy b sled 4 sl DU1 gy Ot e sLas8 5o
Slysst Gz sdey kol 5 dsb 5 i Sl G raae Slads sliad Ul ate g O3 Jled 8 5y i lav e
3 eS SUl sy 05 Hless Gyl 53 b as PENDFygg p S 5kS 0 aids alal p O s 5 loeid Olej L dizils 28

behzad.akhlaghi67@yahoo.com :J i saey 5°

o4



YE++ (V) 0kond d(A) B WS g5l 45 (gl Ay puis

Bl Il s A b ey pendS o ol 4l rl.(;ajsﬁjzi.ﬁx:;g;w)lﬂ Loy

Slis 5 0de s Ol Setadl Al 08 G ae slaslE ol 5L G S s 5 Lmlesl ol bl s i S 4

jwul,\;,-)u)u\c,_;b&uybwlsdﬁ)uggwgwpeNDFpf,gsﬂa;uwuﬂ&fé

Mﬁd.bl;ug‘}sjz.Liéjgggb?djmoJ&jﬁuu)QMﬂ\f‘jch&}:‘.bﬁLf:ﬁlsw‘}ojf-dl?“}.hb

A e A s Eel Sl el 5 ale o5 endS o sl Slae s 5 U

b i (L) Al w Sl
e VYl YLK 4 =Kl s L(V0)
(Y8) ol o st o 53 Jl oyl I

o e 02553 s OBS IS5 51
St sl oy 4 ale 255 L 5l gLl 8
5 e b 05 s a0 oS 0 slizel | (dizes
5 Srn Si ol rals el glansls an
Shs B an (V0] 353 e b A 5 am
Laode s o ahols 5 ol0E glaode s o3Ikl 51 als
O S S 5 e Ay S 4 oS
gy S glandis SIUY) 350 0
ede (1) 2,80 13 S8 o by 03553
sl sls ol 0Tk S5 s (Yere) T
Csliie oo skl g5 08 B SIS o
() d il (S amlaci lises ol 51 uSs
Sz osle 2als (Yoo ) J1 5 5lslac comen
NS Ll lasss 0o S JaSe b B pae
O glie lasdes o3luul L2als L &S Lsls
V) 5 ol en olid glaodes o ahools 20500

S e sy TS Sl eslisd Jl ol
Glac gl (i3l 5 O linST, ol ol
SLadshn (1) 355 Jlo sl Js s 41,
ladal sy Hlds 55y s 4 sl 5 S

f‘w‘#@)#;u@)éﬁw‘ﬁgﬁ

e

dodde
el gl i slae e Loy slaslS
Ly h e I S s jed Lk 5t W5 5
Sl slso o Lo (g i glasl8 andns
Lo SUl s el o slalyda 5 S
s 0 S S o slad e Sl 5 Ll
ol ot Cpalia L Lo 8L s o) aile oo
s, 5o s o5 col ol slizel (V) ol
05555 Gk 3l &8 daea Sl la sl J s
Al e L d STy 03enS] slaas S
el Gz b laslS oS Wsls 0L L3 Slallas
Yzl &S (V1) Bl (6,2t sldenST 25 YU

Al o gee Sl e
SialS el ail g e 48 ol sdia sl
TS o sl X3 el glagnly
€ by E el il ladli sl =
Sl (1) L b 5 J s (055,80
aS sl LS Jlee cadite gladde 5 0Ll s
Ll s 2iSTy saiS Lo o sladnd
Yool oy ladenl 4 & bgyye 28 (V) Az
C"‘”L*’ S s el glad e e bass s
4 (YA) cnl o dw)ﬂiyk:é Sos s !
LSl S EalS (5 gl s e sdle

Mu;ﬂ@j&‘)sbﬁubaz@r—&‘



Ol )So» g (SWS! O 500

t;)_l.:SOf_‘\ii'/\f_QJHij_g(st}_L:SVO/-\
oY e al b B s el ) s eslind
ol s mb sl £ 5 m e VL elip 1SS ExE
S eV D i s il S s
Cpmmmat 5 KA (gdy Sl cils 48 ¢ rlJS
Sl 3l sdiladl &l 2 Sl Bl & g
sl a4 ol &g 4 Slel sl (S
£ ol (sl cnl i esls olastl e a5
0535 2 sl 555 V) S osb wgeis YA 60
J}Tj})\/}‘;iﬁl,oj]eﬁqlﬁjg‘;hbbblﬁcﬁk
A beesls d)ﬂ@?'}d;:f‘*i;w'@e—?wﬁﬁ
e el g2 3 L i Sy a8t
Q)ngwdslj_b\o@lzpfsosb
Lol a3 4 byl SlS o U (g3l il
Ve Ole 0 STyt atiledl &8 () sba Ll 4l
sydmee (5 05 (elal ) ol &Il STy 51 Ao s
b 2,55 ps ole ats SO opl OLL 3 g el
Lol s 515 Uy o Jols g ol 5 g8
jA:di\;gTe\_g;\)'TrN):M;ﬁuﬂQm Jsb s
0 5 e Vol 55 59y p3edey 55 55 S
VeSS oS e )5 S8 el s Gl 4 s
£ sl il ol s laslS sl axls Loy Lo 53
Slededg Lel jaw Ldd o IS et x
5 sy A 35 s a3l eyl SLs
o 8liS Cond YY) YL o SliiS Lo s oo
Lajleg i adge b (i osle ulal s abgle o
Sl s g ke
SUl @ g 0y Szl Al o 2 (S5l 0 e )
s b Szall deed 2 55l 0, Y
O Al 55 (poelS o S5l 0 T
Ul L 3
My b ol o) ondS o Gl 0, -t
NP PR PR C W [P ORI PP W S

..x_;a_:@(akéulu,@:,;u\“;sﬁ;) 5 gun

H

3 S s slaie 4 () Wl (5t ol
P P e E g e P P N Wiy
3,90 3 u‘"‘iﬁ’ s s e sl OIS
e o gean OS] (ST G 5 e
S U e s Q) ol o LT 5l eslizad j2alS
S ol U gl ol il e
LS 5 Ormle Ll gl 450 o ple ol
o2l Ll SVl o VG 5 ke ST 58 L
s 5 el s Glnst BT s S 1o
Ut s s (1) Sl Oy gl s oS
(%) s 8 Lasls s ol mal Ol il 3l sl
L aklie Ol 5 Lagls nlad nlpdl Sl oS
b 5 W3k e b (S50 la i
70 s (6 g e 5 4 520 a8
Cd b s o il b SO lasl boses
Ot lagls ay o S (5508 SIS
Sty s ST GRS A Sl s 518 515
Lyl b a8 oS G Lasie J- pl L) s
= GAU o s slaslS el 5 st
WS sl gladas S, 5 Sy e S
ol s s e 4 AL adls WlS e
o5le 71/0 (3l o, (gl s Dl I )y andllas
Aol Sl (8 b oS (AL ) SO
Sl atw gy i esle Ao s AV O b L oSSl
sl amdis o Shas (gl sy G e
cpleils il JL SO gt slaslS gslvla

sl

99, 9 3190
el as 3 53 WAV wall Jl 5s G ol
Olgiol om0l 4 late oS0 hmgsy —
cbeida LS WY Sl GnlesT ol s s g
P2t 505 Sl b s bl Rl 0L S
F0/0A il i 5 ke sy £V EAL



YE++ (V) 0kond d(A) B WS g5l 45 (gl Ay puis

Lo Y-l WK s (K 03l Ao s L e 5 St Ol 5 me 55 036 Ul axee gy
Jolate cardS ale 205 b Wb o S i s Olal (oS 5wl oKaus ) eslinal
() Jsds) LS A/V)J_.:,\_;;).x;gp;dwwﬁl;_-)umﬁ&&

(o K3 03l oo y3 ol ) (alasT (slae o (STy 5 63510 g
Table 1. Ingredients of experimental diets (dry matter percentage basis)

Al s, oS x> CaFO Sl Al PAF? ] ]
: Feed ingredient _si, = sl
B mﬁl.,+PP DUl 4t g Oy -PP Ll mﬁl.,+PP DUl e sy Oy -PP
10.7 10.7 10.7 10.7 Alfalfa hay St amig
17.4 17.4 17.4 17.4 Corn silage 53 5
4.43 4.00 4.43 4.00 Wheat straw poiS ols
0 10.7 0 10.7 Beet pulp L3 e U
8.7 0 8.7 0 Pomegranate peel RERF,
ol HEY
17 17.2 17 172 T
Ground barley grain
oll &3 als
17 17.2 17 17.2 o
Ground corn grain
16.1 16.1 16.1 16.1 Soybean meal by s
3.4 1.4 3.4 1.4 Canola meal 15 s
1.1 1.1 1.1 1.1 Meat bone meal =z 3 s,
" Lzll
0 0 15 15 TR
Palmitic acid-enriched fat
Y LA L
15 15 0 0 RSt
Calcium salts of fish oil
ol
0.5 05 05 0.5 ) S et
Calcium carbonate
0.87 0.87 0.87 0.87 Buffer* Ab
0.17 0.17 0.17 0.17 Magnesium oxide . s S|
0.37 0.37 0.37 0.37 Vitamin premix — ‘ealy s foe
0.37 0.37 0.37 0.37 Mineral premix " jaes oS
0.30 0.30 0.30 0.30 Salt Sl

TPalmitic acid-enriched fat (PAF) or calcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
Ll SAYCL6:0) Sxodly st 277 (CLAI0) Sty o Aol LYN(CL2:0) Sy ) el (53l i3sten Wl oy Aeh) R100 2 eas
7471 (C18:1) b5l el 7¥/8 (C18:0) el
%Fractionated refined palm oil containing (% of total FA) 16:0 (74.4%), 18:0 (4.88%), cis-9 18:1 (15.1%), 18:2n-6
(2.82%), and 18:3n-3 (2.80%) (0.11; RumiFat R100, Ecolex, Selangor, Malaysia).
Lol 10(C18:0) S lnd e Y+ (CLE:0) Kitadly o sigl (il J5ls LS oS Ly ¥ Kl o) ale ey eSS
X UFA ¢+ X SFA 1 sxilest o) ¢X EPAc & DHA (/0 (C18:30mega-3) s 0 (C18:2n-6) L4 o/vo(C18:1) Lyl
7. v+« £ PUFA oA

%Ca salts of fish oil, Persia fat Omega3, Kimiya Danesh Alvand Co. Tehran, Iran C16:0 (20%), C18:0(15%), C18:1
(25%), C18:2n-6 (5%), C18:30mega-3 (5%); £ EPAc & DHA (14%), Other, 16; = SFA (40%), £ UFA (60%), =
PUFA (30%).

“Kimia buff, Kimia-Roshd Sepahan Co. Iran. Olalow Ay LasS &S 3 oL Las®
by Ml a1V Yo v s Dy ety el i dls Yl e s A el ) Al 1T e v sl pf}x_sﬁ&;;;uumu;
E

®Containing (DM basis) 1,300,000 1U/kg of vitamin A, 360,000 IU/kg of vitamin D3, 12,000 1U/kg of vitamin E.

pokos 0,5 /A AT 0 S A WIS 0 S Y 05 N0 (e 0S8 s 0,5 VN ke p 5 V0 sl p S S e S asle bl
®Containing (DM basis) 10 g/kg of manganese, 16 g/kg of zinc, 4 g/kg of copper; 0.15 g/kg of iodine, 0.12 g/kg of
cobalt, 0.8 g/kg of iron, and 0.08 mg/kg of selenium.
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Table 2. Chemical composition and physical characteristics of dietary treatments measured with Penn State
particle separator

b sy S > CaFO Sl 1 'PAF
Ul iy L PP BHPPN PR gy L PP BHPUPNPREE (&...a- osbe .w,a)‘_éw S5
) PP ) PP Chemical composition, % of DM
52.2 +0.69 52.0 £ 0.95 52.2+1.05 512 +1.15 Dry matter Sistesle
91.7+0.24 91.2+0.48 92.1+0.54 91.3+0.29 Organic matter Sl esls
15.8+1.31 16.3+0.78 16.2 +0.13 16.3 £1.30 Crude protein P S0
3.51+0.35 3.32+0.68 3.99 +0.42 3.82+0.87 Ether-extract o o
8.24+0.24 8.85+0.27 8.11+0.33 8.62 +0.29 Ash Sl
343+010  333+1.28 32.7+0.38 34.9 +1.60 S e kel U
Neutral detergent fiber
YUl e ol
382+12 38.2 +0.90 39.0 +0.80 39.4+11 _ aihsascd
Non-fiber carbohydrate
28.5+0.25 28.3+0.20 28.0+0.19 28.2+0.22 Starch i
TSt asle a S s ¢ 5K NE
1.63 1.60 1.64 161 el S 2 5 L
NE_," Mcal/kg of DM
2.35 2.44 5.81 6.06 VRV o e
n-6: n-3FA ratio
0.145 0.151 0.178 0.123 PAAE 02 00 Sl
Condensed tannins, g/kg
< a8 B by
2.26 1.44 1.84 131 A eSS
Total phenolic compounds, g/kg
357 2.20 2.88 2.30 ESAS S S S
Total phenolic compounds, g/kg
18 12 189 14 Ao bl s dGsl, glass i3t

Inhibition of radical activity %
% DM retained on sieves Sl ja  okile Sl K osle Aoy

6.34 +6.18 513+2.24 6.46 +6.28 514 +2.15 19 mm Ao ke V4
245 +5.59 23.2+2.07 25.1+5.21 23.5+3.62 8 mm Ao s A
43.2+6.94 48.7 £3.88 45.0 £5.30 494 +£3.12 1.18 mm S ke VA
25.7+9.72 228+4.11 23.3+8.13 21.8+555 pan e
30.9+11.6 28.3+3.62 31.6+11.3 28.6 +£5.70 pefg*

74.2+9.73 77.1+4.10 76.6 +8.16 78.1 £5.54 pefy g

10.5+3.97 9.35+1.20 10.1 +3.64 9.77£1.92 peNDFg’

25.2+3.32 25.4 +1.36 245+3.61 26.5+1.88 peNDF; 14

4.07 +1.68 3.95+0.42 4.23 +1.65 3.86 £0.71 PS ke Sl
2.87+0.16 2.80+0.16 2.82+0.11 2.75+0.10 DPS Sbre Sl

*Palmitic acid-enriched fat (PAF) orcalcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
NFC =100 - (%CP + % EE+ %NDF + %ASh) : Jse 5 L el avlons’
Non-fibrous carbohydrate=100 — (CP + NDF + Ether extract + Ash) (NRC, 2001).
3Net energy for lactation was calculated according to NRC (2001). A3 8 acalowe NRC (Y4 21) 1330 0 5 Loy

A st Wlon U2 (Pefy1g) YL Ul aw 5 (Pefg) VL U1 55 (s adile 3L it asle o b (S5 0350 T30 o o
“pef, and pef, ;5 = physical effectiveness factor determined as the proportion of particles retained on 2 sieves and
on 3 sieves, respectively;

A3 8wl PEFy 18 5P 13 0 Sy i ey 5d SUI o L (PENDF 1) U1 awe 5 (DENDFg) U1 55 o5 S50 U Ol
®peNDFg and peNDF; ;5 = physically effective NDF determined as NDF content of TMR multiplied by pef; and
pefy 1, respectively.

(ASAE, 1995; method S424.1) ol s sl G 1l (5355158 Olatige Crazedl G ¢ pmuikin 3 o311 Silio = ptin SOLs"
®MPS =geometric mean particle size, calculated according to the method of the American Society of Agricultural
Engineers (ASAE, 1995; method S424.1).

(ASAE, 1995; method S424.1) ol sits aploms S ol (5555058 Olatige il Gob o3 o311 pwdin e Sl = las Sl oal”
'SDPS = Geometric SD of particle size, calculated according to the method of the American Society of
Agricultural Engineers (ASAE, 1995; method S424.1).
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Table 3. Nutrient intake in primiparous cows fed diets with palmitic acid-enriched fat (PAF) or calcium salts
of fish oil (CaFQ) with (+PP) or without (-PP) pomegranate peel.
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Ipalmitic acid-enriched fat (PAF) or calcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
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Table 3. Feed intake behavior in primiparous cows fed diets with palmitic acid-enriched fat (PAF) or calcium
salts of fish oil (CaFQ) with (+PP) or without (-PP) pomegranate peel.
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Ipalmitic acid-enriched fat (PAF) or calcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
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Table 5. Sorting index in primiparous cows fed diets with palmitic acid-enriched fat (PAF) or calcium salts of
fish oil (CaFQ) with (+PP) or without (-PP) pomegranate peel.
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Tpalmitic acid-enriched fat (PAF) or calcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
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Table 6. Productive performance in primiparous cows fed diets with palmitic acid-enriched fat (PAF) or calcium
salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
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Ipalmitic acid-enriched fat (PAF) or calcium salts of fish oil (CaFO) with (+PP) or without (-PP) pomegranate peel.
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Abstract

Background and objective: Primiparous cows are generally more sensitive to low pH, higher
concentrations of volatile fatty acids, and postpartum ruminal acidosis than multiparous cows,
possibly due to differences in feeding pattern and variation in nutrient intake. The aim of this
study was to evaluate the ratio of omega-6 and omega-3 fatty acids in diets with or without
pomegranate peel as a rich source of antioxidants, on nutrient intake, chewing behavior, and
sorting activity of primiparous Holstein cows.

Materials and methods: Primiparous Holstein cows (n = 12) were randomly divided into a
Latin square design with a 2 x 2 factorial arrangement of treatments. Each period lasted 28 days
with 21 days of adaptation to the diet and 7 days for data collection and sampling. The diet
(1.5% of dry matter) contained calcium salts of fish oil (CaFO) or palmitic acid-enriched fat
(PAF) with (+PP, 8.7% of dry matter) or without (-PP) pomegranate peel.

Results: Fats and NFC intakes were greater in PAF-fed cows than CaFO-fed cows. Also, intake
of dry matter, energy, organic matter, protein, NDF, NFC, and fats in cows supplemented with
+PP diets were greater than cows fed —PP diets. Consumption of particles retained on 8-mm
sieve, pan, peNDFg in cows on +PP diets was greater than those in -PP cows. Cows fed PAF
treatment had less rumination time per kg of NDF, peNDFg, and peNDF, s than CaFO-fed
cows. Also, PAF-treated cows had less chewing time per kg of peNDFg and peNDF; ;g than
CaFO-treated cows. Sorting activity against long particle and peNDF 15 and in favor of medium
particle were higher in cows fed —PP diets than those in cows fed +PP treatments. Eating meal
number per day increased and time between meals and duration of each meal decreased in —PP
fed cows than those in +PP fed cows. Rumination and chewing time per kg of peNDF ;5 intakes
were greater in —PP cows than +PP cows.

Conclusion: Under the conditions of this experiment and in primiparous cows, PAF-fed cows
had less chewing and rumination times per kg of peNDF than CaFO-fed cows however, the
sorting activity and chewing pattern were not affected. Pomegranate peel increased nutrient
intake, reduced sorting against long portions and fiber. It also reduced the number of meals and
increased the duration of each meal.
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