%fé&.@ﬁ?ﬁ%

OB WS )lg5uis pd (WaRgiy A i
VYAV (093 0 Lo« ale
http://ejrr.gau.ac.ir

2 00 Cladlono (i geio g (ot 30 3 0Lkt g 0 > sy ) T S Y
RO g 0990 Jlgl 3O (HLAIR 08 g SR O Shos
(kT30 Pl paen 9 e plaie” e o]
s S o835 ¢ (5355l adSLails (ol pske 05,8 Skl 5 Ll iyl i)l (g il
AV/EY 5y ol QYT 12l s )l
S
sl (iste 5 s ol b b e allt b 51 Biae (s oS oo 3 (g Slalllas s 1 Bua 5 Al
sl 0l oslatal 8 gte as s sd Cnnd 03,8 dolate Cgar ods Clabloes 5 u.a.“}'@'m)'\éb}u\m Sldlae 53 5 0l
S5 oS e U3 it 5 i e i dablons ael (sladenl Olojoa 5 (g3l Al eslital I s 45 Aoy o S
SialS 5 ey candlae pl 3l Ods pl by 3l dude a3 nd oy ksl 3 Lo g 5 Shas S 4 sbows ¢l
5t LS 5 Ay o eme 5 g ed Cablowe anel (gladnl 51 Olojen 5 (531l eslizal 56 (055 pebaw
B o3 Bl s pleihe e s glaglS 0 plend glacd sl cble
2SS b B s s AMEYY as s sl ke b caliiha 003 58 WA Sl asdlae ol s tla g, g 3lge
o O s ol el slajleg s eslinal (5,8 g0 Sas b 5 85 Sosle 55, 1V) (ol ania aw o33 53 53 Ol
i 550 03 p S Vedlsan ol i 0 Lo VIO L e dge b e (Y bt 855 Ao 3 WA Lol s 5
o b oo (F oddclablons (st 595 50 0,5 1Y Lol e ol (s 402 VVO Lok g o (7 codiizablows
L3 g glaneSls 4 5l edd bl snte 0 ST 5 cpd 0 SN L ol es ol 85 Aoy VYO Lol
o Sl e S el S5 5 2 Ao 3 (e S 03le S sl OLES aallas ol I ol ol laadly
Slglie ol (P>/00) w13 cabosT slasless 8l o (s sl g (6 8l s ClB 5 4 mle pH 15
o b Cablove (ste 5 (5 0293 5 0 (S n e RIS S ol QL (B pae STos (a35h 5 et M5 55 it
dald o3 S 4 o Lajlad 1l 53 B e S1oss o33k 5 et 5 (lsime SRl o ge Olesen 5 (g3),dl s 4
Ol b me STyt a5l e U5 3 el bl ste 5 o slesd e Mes Slaglie 5o Ll L(P<t/r0) us
Olejps 5 g3l 8l o) oty SlanSs 4 2 5l edddidlons oge 5 (i 0358 (P>2700) il 3 gy (Sols s
AYAY AYVE AYFT (s 5 a) did dali oy, S @ Gl o Sloysl 035m0 Clale (P<2/00) Jls jxe ialS C ga
Sl g (ol Olejan 5 (53l 81 o) o) (slanaSis 4y 525 Sl et lablons (5 5 (i sate 0253380 VOV & e
o gte SediS il ps laslE 5o (P<e/n0) ud dald oy, S o o S (s el ke s e
Oy 3o O35 58 .(P<~/~o>>ﬁjgﬁs¢au)t_‘&:p¢?_@¢ﬁ Slossl s Chle GlawSs 4 e 5l sddc ol

O.azizi@uok.ac.ir :J yime sdy 5

Ly



IFAY (Y) 0,kowd (1) B WGS9l )5 (g Ay puiid

3 Layll rﬂﬁﬂf@m})l;@u ol o ge (0 pd L Olsan 5 (sol & ) 50a) SlaaSs @ 3l ediclable

.<P<'/'0) AL JQQJ;.J 0,9 Ji\}\

o395 Rl 53 o3 YO 4 Ao 3 WA Slo i 0555 5 Olsne falS L aS sls OLES adlllas ol 5l Jol> G_L:.} :6;4’.‘2‘5

6\)39- Qj_gji:.;)‘ oslazl ab)'l.g céjgl‘aﬁfwﬂt Q_j.,\.: w’jﬁ:ﬁjU'iJ; ol CJQ.&[;:A AA:AT 6(.%.).:.«‘)\ azm.ﬂ\)dhbﬂi

4 3l edd Clablee igte 5 il f‘-’: oslizul o8 sl OLas Slalae ol 51 Jol Tl Oeaes 3L 15

A oy 93 ilsl s es L;La,tf;;wﬂd%;%wuob\ 63,8l eslanal a4 s (glansls

JSjlf ca)ﬂ;jg ;J:.J: J.:j): ‘dj}j-;-' c:jl{ Ty e C,Ja.‘)l}u: 4.‘:.&1 L;Lh.\:.wl .‘;.{-_.b/‘gléoj(;

5 Sl 03,20 A5 JlalS e S|y
355 o o3l s g sbde Gusb 51 055 50 s alS
e d o Sl eddcdable ) (55330 .(0)
S Gl b o Shes s s Sl L Jemily
V) el a il pasSoyes Jolsl 0y WS
o i 4 gt ki hablme (gla IS 055581 .(F
ol Cely s oy 93 Lilsl 53 en 0l sl
Sl 0 el o SR 5 b 55 ed A
035531 3550 55 edldelasl sla Jla sy 55 .(TY)
=S lre o e el Dbl (5 5 (ke
edd il e Gallt w5l Bies (s
3 o Salm =S5 mle b lanSa 4 o
sddoslaiul (lanSs 4 e 3l sl lablns 1 sie
O u‘ﬂ—’;t?""“)'\ &39de Slalllas 53 5 ol
e s 03,5 ol g 05 il
Ay o 4 (M) 5 Ye) Cleddeslatal o g
waldal OLajaa 5 (531, oslizul I ) S
LS pLSs 3 e 5 o el b Lablons
Lo 3 Sos Sl 4 pbcws Gl e (800
A o n G5 cnl el S Sde ol ply 3L
505 033580 5o ol g Dl RaS
s o (GaaSS 4 Sl el bl 5 50
5 S e sl (68l ol CLB ST
O el glacdpbe clle 5 0 ols 5

Sy Aoy ksl ys plida o3y sl

£L

dodde
L i o gladaly glls OB Sl e

adaly sl 5 e s 4SS ‘_;LA(,_.@@)\)J.{?«
b mbe e Lol 5 5 (sdke sl e OLjee Ol s
5 AS e ol B e Sl S sl
OB 5 ol sl e S8 S
Jels s (V) dis e 15 ls el s s S
i S5 Sl 5K S wal sladd
Oy 53 ol g gla sy el (sladeud Ll
G S s S S ol A s el S8
Sl Olsee Olgem a5 AL o CodSL b 255
O s 0l slasly 5 s A5 Slalaml s
S Seslanal o3l B b 51.(0) 3l o s
5 S s Sligel Wy Jsa O8Il 5ts s
il ol sl g e 5 503l G b of e
plod ol (ol a6 4 s S S n LYY
23 oy Olpe Ol s S
osli il oyl ply S el 1 A 5 O Sl s
250 O 0SS Coss SeSan b S
s kS bl el il (55,8 Ol 5L
s Liler LS b Lo o S50 otisn
03 aS Cul esls gL Oldlas ol 9 Ks
(ot G A e e 3 i) 02,0 LS
oS3 ghmn aialdal 03 5 sl e S
oli ol (Y0 0)) L ol o Sl el AL
SlaaSd o Sl eddbablne st 5 0

o gl SA 5 Ol 5 Al o son



Ol )o2 9 g0t Glo)i

esleul (Ll CdilB o3 Y 5 (65 Lo s
Aall oam RS SS 8 Sl same 53 (pl A
el Goslaer Glagss s il eld 4 Olgios
SheldS a gallin, st A5 Ol o3 2 02
ot 5l Glased 5 s S Sl edey e s LaslS
55N s o o3 (§ S o3l (sl s
AL e A6 el e s o ST
i el Sl Sl oK s Ly al sl
ol s W50 553 53 Cppomen i IUT Ol i,
CS Sy ekile G ilgy B wme Syt Ol
305 3% 3 Lasls 51 ST e g e sladised 5 A3
Sles ;3 Cel VY Sl 4 5 (S5ls 5 dged Jlsme
L Lads gad s S St 51 S Sl a3 00
Olas U s oleal (gm0 o V0 ST glyls ol
052 3 33 a5 Sk e 53 Tl
S el 53 g shus glaas pod i RN
A LSJJT@"-? oS, S5 5l Al ST
oo S eslinl L g die sl 5 all s L
Sole Olpmeas TAIA) a3 Jsbousll oS
w5 YY) 5ay 50 (V) ais g Seslall sl
Sl s plend glacd ple 555100 sl
C\.U S alew 3l JAKx_.p Shys 5l da cela
O3 laad 53 Ladisad s 5 L3 (S0
of o b s axdldS sl50 Sl ys slanl ds osle
Slos o Laas gl pr Soluld 5l a3 08 1
L o3 BT Oley U ol 8 sle s Y0
3G S sheslinad b 68055 51 ey Al
e e 438 35 4SS e (sl es St g
PH 1 eslisl L dlsldly aasls mle (PH) g
aSd b Sl peiamen s S o 5 S
sl ol e s gl ek sl edian S

1. Milkana Kam 98-2a, Bulteh
2. Acid insoluble ash (AlA)

g0

W sg; 9 S0
i3l b g pls DLl b ploxil o
Ol S oy Sligiows (1338 3 ol eios
rbila 030 58 WA addlas cpl 55 A pll
b A5 5 e SsS N0 0 6k 035 S0l L
22t s e 5 0 S LS YYEY/0
0355 YY) o555 53 53 Sl G0 03 355 ATV
S0t s s ale Sau) e S 55, V)
L ol il goalinal DI s Sl (S0 500
el ladul gel szl g Iy
S eslialsy o o e 5 o ) sl ablone
&3l el s uignbﬂ Jsb s Ua(a\; NG
il Sas 5 ol w3l e mes 5 0l (IS
Vv ol e an u_.f..ib:ﬂ Slas
S Lapls Sl s bl Sls &y s oy Y
53 50wkt s g Lapls izman o5 S
clalas s b 22 Y 5 )Y A olel
L bylss iy Sppman sk o o bl
S i Cag a3 5 bl o SlS Sl s
s S sl Lapls a5 a8l o, JSay (g5l
slasle iy Wbl 5 J*-LL‘)'T 340 6L&r‘> S0 e
Jsdor) aos odos (YY) ol e Sl el
lo,e (Vi fels bl clasles (Y )
oo (Y el sy Aoy WA Lol dge b
Vedheay ol (s A3 VVO Lol e b
ol o b oo (7 tedd ol 5 555 55 08
35 05 pS W kolen ol s Ao VYO L
VIO Ly ol aga b0 (8 fod dablone 05yt
oS W s s oS T belmn bt (55 Ao
23 A s GlaSl a5l eddlablne 0 s
U3 s ol Bl o cpd Sl addlas
N0 5 Sosme Aoy ) 00) pd deo s 10 (g5l
el sddbablons st 5 (ol B oo

a")wj_’::ﬁ J\_.p))v' 6}\-7— l(g;)‘ﬂ: 6}’) LSJ[-‘»J



IFAY (Y) 0,kowd (1) B WGS9l )5 (g Ay puiid

ol €558 ol ol slaeS 5l eslicd
A (5 Sl (s e s s Sl ol 5 U505
Ll 5 e ey 5 3 J bl SLI Ol
Shs= 53 552 50 Sheol oy 33 )3 Jshmells
Sy s Gk gside 5 Sy Ll ey

(o) (6 ,Seslll (V44Y) O 5 S g O

sl il 4nSl mle ) AaV/0)) 8 o
5 (o s YO SO aud sl 1) 5,50 YVO oo
0 esdloay 4nSls mle 2l Joo 0) (SLS sl 035 8
0,3 g andly (o 5 /Y S ISl 1)
S 5 ol slacJple
IS el 0t Slossl 035,55 b S 5

Lo lousl 050 chale 5 (U 2dS 5 55 5

a3l sbae o sl ) Jpur
Table 1. The ingredient of experimental diets

*(Treatment) ,los

et 5 : (¢ SAS 5205 Shp esle
o o O Aals .
lysine + : . Ingredient (g/kg)
L lysine methionine  control
methionine
200 200 200 200  Alfalfa hay St iy
200 200 200 200  Cornsilage 5% e
147.4 147.4 147.4 147.4  Corn grain s s
168.7 168.7 168.7 168.8  Barley grain o alls
111.3 111.3 111.3 1471 Soybean meal U s
46.7 46.7 46.7 10.7 Wheat bran 65 o g
52.5 52.5 52.5 52.6 Cottonseed meal ay o5 s
18.7 18.7 18.7 18.7 Calcium salt Fat powder S 3
347 347 34.7 347 Fish meal by
**x . ks
15.8 15.8 15.8 15.8 o , e 3 s Jos
Vitamin and minerals supplemented
3.6 3.6 3.6 3.6 Salt S
0.6 0.6 0.6 0.6 Toxin Binder Pl S
AA Supplements (g/day) G, s 0,9 slesli sls foSe
6 6 B Lysine (Lezyza®) ®l s o
13 13 Methionine (Zepron®) Culy ) s

o) e (i 335 03 8 Vesdlew (S5 A3 VVO Lo ) cid (538l Oy s o3 WA L el o) ol ol o2olosT gl jlas *
VA i (s 055 T esdley Guiate 0,5 T edlety (s s VVO L) Cid X opsisste 5 (Giaste s 03 p S esdlews i das VL
VA el C;YL—S ) e el oS Ao pa YY/A 5 o el B o VAT a8 S o 53 VV/E (e ST 2053 V4 (555 ST Ao
e Ve e S ke Ve IS p S e Ve s ST S e ST ol 0 S a0 ST e 0 S0 i p S 00 s S 80 S S
(oS 5T 0 ST 5 B by oS o Ve D3 sty o amls Voo A iy Ml Ay 00 eees sk
*Treatments included: Control (basal diet with 17.8% protein without additives), Lysine (diet with 16.5%
protein plus 6-gram per day of lysine), Methionine (diet with 16.5% protein plus 13-gram per day of methionine)
and methionine x lysine (a diet with 16.5% protein plus 13-gram of methionine, plus 6-gram of lysine).
**This mixture contains: 7.6% zinc oxide, 19% magnesium oxide, 11.4% calcium carbonate, 28.2% Sodium
bicarbonate and 33.8% vitamin and trace mineral (each kg contains: 190-gram calcium, 90-gram phosphorus,
50-gram Sodium, 19-gram magnesium, 3-gram copper, 3-gram iron, 2-gram manganese, 3-gram zinc, 100-
milligram cobalt, 100-milligram iodine, 1-milligram selenium, 500,000- international units vitamin A, 100,000
international units vitamin D3, 100-milligram vitamin E, and 3-gram antioxidant.
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Table 2. Chemical compositions of experimental diets

*(Treatment) ,L.s

O st op 5 . 4 (0SS 520 5) ol oS5
N O dals : .
lysine . O Chemical composition(g/kg)
. lysine  methionine  control
+methionine
165 165 165 178 Crude Protein fb el
43 43 43 Ether extract &5l oolas
275 275 275 265 Neutral detergent fiber _z= oy 55 53 J ol U
188 188 188 187 Acid detergent fiber — oul sas 53 55 J sl LI
91 91 91 Ash Sl
** Ul s sl
474 474 474 477 _ St ed
Non-fibrous carbohydrates

< 5 K S el g5l
1.64 1.64 1.64 1.65 (0SSR o2 ol 555

NEL (Mcal/kg)

(i 535 0% 05 Vesdeas s Aoy YO L) cnsd (a3l Oady s doss WA L gl o) dalis s Juls el sla o™

Vosdlows igte p S\ oMo (S5 )3 VVO Losr) o X dsite 5 (0sste 555 53 0 8 esBlows (s )3 VU Lo ) (o sete

(s oS

(5 oy i 53 Jsbomall G A3+ 2S1 Aoy oot o Ao ol i Ao s) =V oe 2 U1 S slaslodn 5 5™
*Treatments included: Control (basal diet with 17.8% protein without additives), Lysine (diet with 16.5% protein
plus 6-gram per day of lysine), Methionine (diet with 16.5% protein plus 13-gram per day of methionine) and
methionine x lysine (a diet with 16.5% protein plus 13-gram of methionine, plus 6-gram of lysine).

** Non-fibrous carbohydrates - 100- (crude protein% + crude fat% + ash% +Neutral detergent fiber %).

oy g bl
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1- Repeated Measurement
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Abstract

Background and objectives: In previous studies in low-protein diets, mostly used pure sources
of protected methionine or combined lysine and methionine used. It has been used in limited
studies of the pure source of protected lysine to balance the dietary amino acids. It seems that
investigating the effect of protected lysine and methionine supplementation alone and in
combination, in low-protein diets, especially in early lactation, is useful to achieve maximum
performance. Therefore, the purpose of this study was aimed to investigate the effects of
reducing dietary crude protein (CP) concentration and alone and in combination use of protected
lysine and methionine amino acids on milk yield and milk composition and concentration of
blood chemical metabolites in Holstein lactating cows during early lactation.

Materials and methods: In this study, eight Holstein lactating cows with average 89+37 days
in milk were used in a repeated measurement design two 21 day periods; each period contains
17 days for adaptation and four days for sampling. Treatments were: 1) a formulated diet with
17.8% CP, 2) a formulated diet with 16.5% CP plus 6-gram per day protected lysine, 3) a
formulated diet with 16.5% CP plus 13-gram head per day protected methionine, 4) a
formulated diet with 16.5% CP plus 6-gram lysine and 13-gram protected methionine per head
day.

Results: The results of this study showed that dry matter intake, the percentage of milk fat and
protein, molar proportion of volatile fatty acids, pH of rumen fluid, and apparent digestibility of
nutrients were not affected by experimental treatments. (P>0.05). The results of independent
comparisons in milk yield and feed efficiency indicated that by reducing the dietary protein
concentration and the addition of protected methionine (alone and in combination with lysine)
led to significantly increased in milk yield and feed efficiency, relative to the control group (P <
0.05). But in independent comparisons inside the treatments there was no significant difference
between protected lysine and methionine in milk production and feed efficiency (P > 0.05). The
addition protected lysine and methionine, alone and in combination, resulted in a significant
decrease (P<0.05) in the milk concentration of urea nitrogen, relative to the control (respectively
12.36, 12.74, 13.12, to 15.37). Crude protein intake in the supplemented protected methionine
and lysine, alone and in combination, group compared to the control group was significantly
decreased (P<0.05). Methionine and lysine supplementation (alone and in combination) resulted
in an increase (P<0.05) in the serum albumin total protein concentration, compared to the
control group. In cattle receiving protected methionine serum urea nitrogen concentration was
lower than that of control (P<0.05). The addition of protected methionine (alone and in
combination with lysine) led to significantly increase (P<0.05) in serum glucose concentration
in early lactation.
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Conclusion: The results of this study indicated that by decreasing the amount of protein in the
diet from 17.8% to 16.5% in early lactation and the use of protected amino acids increased feed
nitrogen efficiency without adversely affecting the nutrients. Also, the results of the present
study showed that combined use of protected lysine and methionine compared to their
individual use, was more effective to improve the performance of Holstein lactating cows
during early lactation.
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