W‘;)c’,v“_{/mjﬁ‘m;

OB jlgdudi ;5 g5y & il
IVAR (o 8 ylowd cpinind Al
http://ejrr.gau.ac.ir
yYa-£€
DOI: 10.22069/ejrr.2020.17990.1746

929550 (g g3 e i iuliB g (Slalo (slo y3 ilidko T glaw b dig) LS JHaw A3k
Sl J P GIwdwgs g5 9 Sl sbasuw!

" an s il (sugasane {5y (el ! salagle Ld ) s el s i
Toal e gla o a5
Lo oKl s psle e i 6 S5 st pal (1T 5 Slslial’ LA bl pls i Al i IS et el
Ol eole S DS el
/0/Y e 5y ol QYT il 6
oS
b nls s T 65513 mlio 5 355LES OV puame e 553 5l5m 5 25 slaen sl 3 5l eslinul 1 5 Al
53 ai g WS (5400 sad AVl ASL o s pls SIS g 53 215 S35 5 e AL s e sl ) e s LG
S sl pls a4 s 0T 31 Olg5 g e alde (2350 035 Lls Wsas 358 S omia Ui ool 8148 558 0 5 01
S Sz sdimn ol Ll 0 035 sl 395 0 O gmime (13450 g i3 dome Jule G Cush, Seplw ey L Js
o3le 1 D 0 3iS I ey 5 Sl Glo 2 bt ol sk i plasd oS 5 ol Gl ot | Ba 5

S Ot Glaamial B g 0y S B MBS ae SEF

St asle o3 10 5 V0 oy (AlE) Lo a3 ilals o oSS T Ly i oSS £ by, 5 3lpe
53 L0l 3 asss Yo Olis 0 a3 o b3 5 oliond oS 5 mend 31 g o Sl 35580 oty 5 b e o b
Bl 5 ki S il Sl Sl esliad Ly i s 5e a3 b3l slae o g 31 oy o oslizad o 2ole3T (glae
Ldw S o 4SS mlo 51 s 030 VY 053 lex L3 5 m b B s eSS EEY a5 055 oSk b S S
i S e S SLsal 0558 5 PH et S (SLe o 4 Juate (50 i law g 053 a2 T 5, i
plasil zlos d sy G b 5l Oltia w851 (6 805 (S e 5l e ol e 53 50053 8 55 AT 53 el s
2o b L el YE Jgb s 6 Sased i 5> s L3l Olse 23 S s 3 LY Olie el g 23 8

A LSJJTC"? IR )\ﬁ éjfl}l& L;LAJJ.; J’l) ))45

Lo o 0358 sl ol soas |y g Sls a8, V0 0 ,0i ble = (glyls 45y (slaiDhws ¢ o SL35l 4 55 L tlaadly
MMB)&L}M\AQM(P<'/'O)Mjmdﬁj&.&>-a;bQ\ﬂ&‘ﬁ‘%ﬁ@ﬁdhﬁjwmg@b
555550 A Sla Pl 385 25,5 3 ks sl il e by S Pl 5 o a5k 315

UIWJ’};{{.J)-—,'QMJSijgudd\wjf)jd)‘ﬁjsf‘u-’lw)')}tﬁ*‘j)‘)"d—,’.k)‘ﬁ’ L))'jj}' ‘&J"m

odayani@uk.ac.ir :J e sy 5

¥4



IFAQ (V) 0,kowd d(A) B WGS9l 45 (g Ay puiid

S 5 Sl sl Ly S 035 sk o5 35 518 0l o codal sy gl ol 105 8 ot

k—’l—.’.ﬁu—’b.ﬁﬁ‘ SERC Y Uw;)&rﬂ)\ Q‘};& o 64,_55)\.).4\ LSLQAM‘)_%J;J\:W PPy (:.,\94.;4)};[.:‘.4‘ 0l S

5,8 eslizal Ol S o 55 Ao yn Ve Ol w0 Sl slo =

LAJP- CJL&.LL& Lw cj‘}&c.w L‘Gﬁ Jls Ldjjg.:a mﬁﬂ ‘;J:'L{";Lédjb

e Ol e S e SRS o Sl s S
53 e 5 Y (ol 53 S Ge SS
S glaes sl pay ALS S e s el o Ll L
slaelll )3 55 5 S8 sle el 5l S s e
Aol e Cmanas Of b Lol jen OlalS Calzis
s & o (65538 T 0L 51 e el
33 Vgonn 55,8 s 513 sl 3550 e e L
slaasl U gilhe (1Y) 355 0 o33 Sl bl L
(S esle do s A8/0) Ghils g oS (VF)
el o e )3 Y0 5 S Ao )3 VYAV
Ol oal gl glaas S olls 55158 pimean
GV palis O35 Ll Clews G5 5 oo sl ASlen
5l ol I SIS 5 Jsad Ly S5
V) L o LS 552 31 glaS]
S s sl islS s OV il
s i 5 s o3 A0 SVl L i ollsals i
258 St e A opl S sd e A5 0
53 8131 0l el (230 05 s Jdsas
Cosby aSeplaarg b Jy s S eslindd ¢l> FPREY
0l s (5415450 g oS3 g dous Jole
035 s ABb g piizpa 035 K22 Sk Sl
O 3 st ol Ll e Vb by b ol
s A I Gl 038 e Sless ol 3
Ol 03 a8 i e ealin il (65,58 DY pame

e DS 5 il sl L Sa 58l 51 L

Y

Aoddo

ol SIS 5 s e g Al el 4 dss
e 23S (S0l Cun s o 5 S
o ar g Ly d e el 508 s la e
ol g S 5 O s Sl e Cud o
Sheslarul 5 Jsama el e sdle pls sl
SN Oles e ‘f" Sz el 53 ke (glae sl
S el SIS g 55 5 s5uslS lakleny
s 53 s s e b laes sl 8 Sl eslind
Jse Lol (55513 mbeo 5 53,3LaS Y panms
ol s sde sl 5l s BB sl 2l
() il oo s els e 4 5> iy
D olS 855,55 Lol A daes sl 3 ol
o35 Pulegium Mentha  _ole oU (slyls €5 oo
ool gl ool .ol Labiatae (gesl sl OWLS 3l
Lo kS y 153 ol yew 3 oS Sl €55 Yo Lol
03 g odaal sy 5wy sl 03 5 (V0)
53 OS5 0hwsbe 5 Ol Jled gbla 5 Ol !
23 Dy e 0ds 5y yban Ll b
e U Ll T & oS 0T 51 o DLk

(YY) S g okl g (s
ey Ol S okl s bl Il s
i by 5 SL s ol ek el
@3l oldie ¥l oS il 51 5 S e Ay 5055

GSG e O 51 U0 o 255 0 5 olS opl



Ol 9 (A oy 5

w9, g Slge

oKl 53 WS Jl olo e 3 iolosl ol
13 p e pmdige SR 53 @ly S pls 2
o 45§l Ll Sl S el dgd o8
G SG e S Sl aS aiy Al oSS £
L e odd oal 5 Ol S Okl 5o ol Ol g
osle Lsp3 V0 5 Ve 0 (Uald) pwo ik C)JM
o L (s ol panay) Slals glo o SO
soddg e SLSe 53 5o, 80 Sdean 5 byl
IHE WA VRN DR &QSQ&BJLJ}\J
PH alard oS5 o Dok (el 51
Jor o Sl ped i SVl o e 55
(losle (it oslo o plol 1SS 2y 53 5 a8 S
L g i 3D b pSs 5l o 2SS
oy ezl slleal sla gy Ll 2 Sl
oy 3 55 Jgleels SUN(Y) (55,5LES Ol
U0 A Sl ok 5 5o sl SUI 5
Elmetron) ;s pH o&Kws L pH «(F+) 5 1kl
e Sl O) Kb o yai 5 (e Cp VoY Uik
S PH 558 5o 5l 5l aS Gl i S Ol ¢l
sl 3l oalizad b (W oo oty she St o3l
Q) o sl 5
()
abads =YY 4+ (Tx gl St o3le =V 0)- (L0 xpH)

S

a3 oles Sl eslizal b e plie (g5 5]
(V) s
(¥)

DDM (i ,3) =AA/A—+/YVA (ADF i )3)

53 JSKL) =+/+ YV4+/+ £ YA (DDM i )3)

DE (p S 5ks
 ASKe) = DE (p S5ks 53 (5 JSIK) X+ /AT »
ME (CJ;}L»S 02

)

S50 A 5l S s PH e alS el
Lagsassbl (rl do 31 g oalinal g o 3150
sle 2,8 oslil Sl gla a0l s
oo bl 53 S ol a5l Lesle gluls
23 s Doty Kl g5 a5 edel Lewsay 528
53 2P Olpear b g 558 eslinad ols ol sl 40
Sl esleal 5,50 (65,5lS lakileny Pl 4g
J g Olsieany Sluls gl Sl oslinal 5,8
b s Olan 8 40 s b Cas il
So s 5 Shigel 0350 chile tals o
3 055 e e S5 03 (B e S1y s
Atl e e s Jaes 4 OF w3 51 (68
()

03 0 Oy o AS Ay oLS 5l eslana
Pl G me Al Cor e pliils sl S
e sdd 158 (18) s s (1Y) A
Lo 9 S o n e 5 SIS 03le e
Y hls ilesl o Lol i Oluiies S«
S Sls sl s L il Bl ds s
Ot aAWE 3w Sl Slae o B e (iomes
o3le O ze Ll o ( Sluls gle L Ok
A ok 05531 L 5 elin S by 5 s S
OS2 oy a Sl Glom shils Ols o
s Oliw S 53 (YA) Sl aoljbl 55 b s
Sle bz 7 shao b 5 pedd WS 5w L o
DI P eipeR 5 b ran 05550 5B sl
Soob e s bl b (7)) cab Ll o S
(Sulo o= b Ol 5 as e ds plde
e B ) Bl R planl e
2 Sl sl s sl e sy, JE Pl
3 A U s S (P SIS el
2 ke S92 O 5 SlanSld slazan b



IFAQ (V) 0,kowd d(A) B WGS9l 45 (g Ay puiid

o (Ada €p VY Jos Elmetron) ze pH oSz
Lol 5l gultis ( SIS b b 03 S Blo 31w s
s =V sles 3 (Sl 055580 e g
0 55 g ol Ul s (IS o1 S Sl
S laci b b el TE db s 656 5
6))1(_—0.' s 8 (Sl la ks 55 00
ST 5 Lag 8L a5l 68 s shinens
BN 6»](_—*’.' Ol o3 Ll pH sl 05
4 koo V0 Sl pe Aol 05381 L s )50
A esls JalS Y 5l S 4 ‘L;)j@g o, b
0Lk 53 Ol 2 0l LS)}TC“-? BIBEINTIEIPON
Sl 015 ol hea Yo 5 byl a Layss o
:\j_fu:jL.ﬂ a3 -0 glas @K;guj 4 e
Gl i 53 3550 5 8 VT Ol s (6,106
55 5y ge VT Lslie (V) s g Seslul sl
L OVY 50 sk 53 L3131 ey badd pad
ol bl bt leslatal b e L asiia
@ﬂﬁ‘* Iy PV PN P s [
ol o N sl 2 Ol s, S
ot ol glacns = Ol (Gl 53 o)
= o= Plete 1S w85 () 5o s )
el it ) 355 53 e A
53 g Sl e w5l 8 Ol e e S
NV PR 3PN (GO S PSS PUPISIN W U S
Lo i s 3 03555 5) (25,508 05348
(V) B aslee 5 Ll

Yy

Js Sz sl Jslas DDM clasly, ol 3
o) s 551 ME 5 an LB (5551 DE (s
oD 551 5 plard S 5 et 31 ey
Sl Yo Olpmasy b3l slse o 8 53
Sl il msh o L as I el
S5 Lae e (Vi) ad eslin ) Sl
o AlS an dbsle Cod el (s e e
Lo dolaze (Gl A o 5 il SLS
Sl L Gl S WU 5 i S s £ 51.(Y8)
P b B s e SSLS Y S5
g dm Lo o A oslial 035, VY 050 e
Sl 3 e 5 meo sdes 3 0 bl SIS
sl ol s bl dsb s Lapls 5 a8 S 513 Lagls
S oo Ve g Al e
B3 g S g 3000 5 el s pdhonle
el slem 3 53, sy e s A an S
S Ol 8 5l (S0 5 oSy S s Sl ey
o L ga e 23 S ol 2o s o b
=13 53 5 Jime sldail A5 sl e (g5l sladd )
DA ag8s 0 Dodeay adds 3 53 00 e L Sp Sl
S S5 Ol 55 M by U 23 S
Slaas gad (sleossl 05528 5 JspudS S5 5
XB10 i) jia 5585 el oKt s L L,
VY o )lecs) 5LS 0lays &S 18 S 5 (Ll
L g Se sl
2 aeSd b Sloy s a 5 &= 0
Sl o 4 et (5 0 g w5 b S
L ol Laas gal pH sl Jasas (5,54 503



Ol 9 (A oy 5

(S ole bl ) (a3 (sloe e o oS 5 5 132 = Jgur
Table 1. The Ingredients and chemical composition of experimental diets (DM basis)

Mentha pulegium pulp silage <, Jl& M.

b= do3 Vol bL=depnVr b L2 dassol Lo = Oy
With 15% date  With 10% date With 5% date Without date

(sy3) Sy sl
Ingredients

30 30 30 30 Alfalfa hay, choppede.s s > x5 b 5le
10 10 10 10 Wheat straw, chopped .. > > ‘("‘f N(Y
20 20 20 20 Fald sl il gl b L IS Pl
Mentha pulegium pulp silage withwasted date
185 185 185 185 Barley grain, ground s bl s 45
5 5 5 5 Corn grain, groundeis olwl )3 4ls
5.5 5.5 5.5 5.5 Soybean meall, s Jls
105 10 95 9 Wheat bran¢.x;§ oy
1.5 1.5 15 1.5 Vitamin and mineral premix‘wm 5 e JoSa
0.5 0.5 0.5 0.5 Salt Lo
Chemical composition L. .S 5
2.26 2.25 2.26 2.25 (555 03 SIS o slin 555
Metabolizable Energy (Mcal/Kg)
12.11 12.04 12.02 12.08 Crude protein (%)(1z,2) ¢ o5 »
77.20 76.25 75.76 75.22 Dry matter (%) (1s,3) i osle
91.29 90.49 90.82 90.64 Organic matter (%)(1s,5) Ji osls
3.40 3.17 3.09 3.21 Ether extract (%) (1o,2) o= o>
43.94 43.94 43.93 43.71 NDF (%) (4s,3) ot oy 55 3 J sl U
31.74 31.92 31.47 31.62 ADF (%) (40 52) Sl 0y 55 53 J slomals S
Mn ((Fe0) CU (e ee) Fe Jols oSS o S o il y dae Suolis 5 ()00 IU) Eppalizs c(Veveee 1U) D3yl s (0 v v+ +1U) Apalsy 5|

(N)Se 5 (Vave e )Mg ((Yer) T (0errv)Na (Ve r)Co (Qrr v e )P (Free)Zn (Yrrv)Ca o(YFer)

1Contains 500,000 IU of Vitamin A; 100,000 IU of Vitamin D3 and 100 IU of Vitamin E and 3000 mg Fe, 300 mg
Cu, 300 mg Mn, 2000 mg Ca, 3000 mg Zn, 90000 mg P, 100 mg Co, 50000 mg Na, 100 mg I, 19000 mg Mg and 0.1

mg Se to Kg.

Oyl SaS 4y Lo Sl 5 4525 MIXED w3,
Ay ) Ol ks A Ll aslis Sy
& Dl 5o Sluls oz mhau 150 (o
b bl Jie s o alaze Sliolis L 4y
R SR SE R

Yij= pt+Ti+Pi+Citejc ™)
Clo) aimly ite =Yg atasly oyl 3 48
i 1 a5 o3
51 =C oy35 31 =P oy 31 =T ol anlllae

-y &L&)T LSUG" JS\ = Bjjk 9 d\):?'

Yy

)‘JJ‘)J ol CJJ.? g)'l))" JS)—'/of, (Y’)
Gas o J)ﬁt}:ﬁ) LR &:5_;3&7=(~//\°&x

Pa= MN=+/VYV (&)
PDe= +/At Pa +Y (0)
QY

:(l:n:iTD1;lx?D

Microbial Nitrogen= 0116 x0.23x 1000
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Table 2. Chemical composition of Mentha pulegium pulp and wasted date (% DM)

5 Jslal U

LS};“)L“"

JI osle

P o

53 Jslouels U sl Cir ol
ADF (i oty 55 NDF s o, 5 Ash Ether Crude Organic Dry matter
- - g extract protein matter
Slols gl =
31.59 8.84 1.56 3.81 91.16 93.73 e
wasted date
Sp
54.99 59.73 8.50 8.02 5.50 91.50 27.71 Mentha
pulegium pulp
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Table 3. Chemical composition and sensory assessment of Mentha pulegium pulp silage with different levels of
wasted date

Mentha pulegium pulp silage « 5 dls 55

Aoy VoL Aoy Ve L Loy oL
L 05
Lo = Lo = Lo =
Pvalue SEM S S S Without
With 15%  With 10%  With 5% date
date date date

0.0001  0.336 102.04? 98.66° 90.64° 70.13¢ Flieg pointSCls <k
0.0001  0.022 4.42° 4.27° 437" 473 pH

MOy B | pomd ssis 55,5
0.0001 0004  1.70° 1.68° 1.65° 1.64° (0 0> S IR ilie 55

Metabolizable Energy (Mcal/kg)

Olale 5 5 oK) dhow = bl
0.051  0.25 20.00° 20.00° 20.00° 17.22° e

Sensory assessment (colour, smell,

structure)

0.0001  0.427 37.83° 32.04° 30.81° 27.71° Dry matter (%) (dw 3) St osle
0.014 0548 90.50° 92.00° 91.72%® 91.50%® Organic matter (%) (s ,3) JI o3l
0.014  0.548 9.50° 8.00° 8.26" 8.5 Ash (%) (1s,5) zsL-
0.061  0.226 7.35 6.65 5.89 5.50 Crude protein (%)(1s,2) o> s
0.0006 0.116 9.22 8.02° 7.25° 8.02° Ether extract (%) (1w 3) ¢ 51 o las
0.008  0.664 58.14P 59.00° 59.90° 59.73? NDF (%) o oy 5 53 Jshomali LI
0112  0.658 53.08 53.72 54.36 54.99 ADF (%) (sesl 0ty 55 53 J ghomsls U

(P<e/00) Al o DT sls jre Dl Sl s, a5 wlie b oy > L s Sl @

ab Different superscripts (a—c) of means within the same row show significant differences at P < 0.05.
* ME (Mcal/kg)= DE (Mcal/kg) x0.821, DE (Mcal/kg)=0.027 + 0.0428 (DDM %), (DDM %)= 88.9 —0.779 (ADF %)
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Table 4. Dry matter intake and nutrients digestibility of sheep fed experimental diets

Contrast el loglis

Mentha pulegium pulp silages ,, Jus 5.

L L N R L
Lo 2 09
s L L b '
o SEM 7 o 7" Without
quadratic  linear With 15%  With 10%  With 5% date
date date date
Y 5 S osle
077 063 015  1.20 1.16 1.07 1.12 (5 A) e ’
Dry matter intake (kg)
u<..i.>‘-a Lo 5 CML’LB
077 021 274 6644 63.22 62.07 60.96 (o) St ool rln
Dry matter digestibility (%)
Tosle wion 2 LG
092 005 108 7044 69.89 67.59 67.26 (o) Jlosle o =l
Organic matter digestibility (%)
048 048 218  64.09 63.04 62.99 63.61 o) (oI AR
Crude protein digestibility (%)
ottt s ol U e L
091 042 160  33.90 32.42 32.83 31.73 S e 2 ol S e

NDF digestibility (%)

rilo3l (slae i b ok 4085 Olidn S 53 Wil 03925 5 03075 @33 codd s 035 5 (b e O35 5 =0 Jok
Table 5. Intake, digested, excreted and retention nitrogen in sheep fed experimental diets

Contrast elaze loylio

Mentha pulegium pulp silage ,, J& M.
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0.62 043 135  26.05 25.68 23.92 24.95 02003 £5) e 055
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Nitrogen retention (%)
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Table 6. Ruminal pH and ammonia nitrogen in sheep fed experimental diets at different hours feeding
Contrast el lglie Mentha pulegium pulp silage < ,, Jis 3>

. Aoy Nl Aoy 0 L
33 4,3 P n e 1o L= o b 05
quadratic linear SEM - with 15% ith 109 g Without date
date W'fj 10%  \with 59% date
ate
pH
0.12 0.62 0.06 6.83 7.05 7.06 7.05 0
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&b Different superscripts (a—c) of means within the same row show significant differences at P < 0.05.
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Table 7. Purine derivatives excretion and microbial protein synthesis in sheep fed experimental diets
Contrast el luslis Mentha pulegium pulp silage« 5 s 5w
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0.14 0.88 0.32 9.36 8.67 9.34 9.49 G100 9’“‘ ) P
Allantoin (mmol/day)
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Total purine excretion (mmol/d)
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Microbial nitrogen (g/d)
0.14 0.88 1.96 51.01 45.59 49.23 50.14 Microbial protein (g/d)
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Table 8. Blood parameters in sheep fed experimental diets

Contrast el luslis

Mentha pulegium pulp silage « ,, Js M.

Ao, V0L Ao, Ve b Aoy ol Parameters lsax.ul
35 4,3 b SEM b= b= b > L= 05k
quadratic linear With 15%  With 10% With 5% Without date
date date date
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- s é loy ol &% 20
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Abstract
Background and objectives: The use of agricultural by-products and waste because of its high
value of nutrients is possible in the preparation of animal feed. About 950 tons of Mentha
pulegium pulp is produced annually in Iran. If this pulp dries well, it can be used in animal feed
due to its nutritional value. Due to the fact that moisture is a limiting factor for animal feed
storage, ensiling can eliminate this limitation. This study was to evaluate the chemical
composition of Mentha pulegium pulp silage with wasted date and its feeding effects on dry
matter intake, microbial protein yield and blood parameters in sheep.

Materials and methods: Four hundred kg of Mentha pulegium pulp were mixed thoroughly
with 30 kg of wasted date at levels of 0 (control), 5, 10 and 15% (DM basis) and ensiled for 45
days. After determining the chemical composition and sensory assessment of the silages, level
of 20% (DM basis) was used in experimental diets. For determine the effects of Mentha
pulegium pulp silage on sheep, four mature ram (with 40 £ 2 live weight) were used in a
change-over design with four periods of 21 days. In the 5 days at the end of each period at 0, 3,
6 and 9 h after morning feeding, rumen fluid was sampled from sheep by esophagous tube and
were filtered through three layers of cheesecloth. Blood samples were collected at the end of
each period and 4 h after morning feeding in 10 mL. To determine the amount of allantoin and
microbial protein synthesis, the daily urine produced during 24 h was collected.

Results: According to the sensory assessment, silages containing of wasted date get score of
very good of 20. Adding wasted date to Mentha pulegium pulp increased the DM and ether
extract of silages. DM intake and digestibility of DM, crude protein and NDF of experimental
diets were not affected by silages of Mentha pulegium pulp with different levels of wasted date.
Nitrogen intake, nitrogen excretion and the percentage of nitrogen retention were not affected
by experimental diets. Total purine derivatives and microbial protein synthesis did not change.
The level of blood cholesterol and albumin were significantly changed by feeding diets
containing Mentha pulegiumsilage with wasted date (P < 0.05).

Conclusion: In conclusion, Mentha pulegium pulp silage could be used up to 20% without
additives or with wasted date in sheep diet.
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