[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

WAV Sle /(@) pam 5 Jozr osled / 235050 b/ (snmb milin 5 (55,5158 055 5 p ke

S 6&,@;Jﬂw3umﬁau s..JL:wT fxfdla 49..\.33}9';\3

oaly 4 Sy

Tl s e 5 | S a5l ¢ Sl dem

NPIYNY 2 s sl ABION Y 12dly s )

0 LS~

V8 5 38 ol YF 5lam (g i a5 Shas 5 Dl (555 LRI Il Ll W 3 0 yk.wif.\.’.fd‘: CH [P
G b4 s 9 s S gy s 4y Sl Sl bl sl s 8,15 eslizal 5,00 cdis gy sl B4l 53 a8 plide ands
23 (Pt GAE (5,50 s IS LK V/BY L ok (glyls o Jals a3l (slae o il o0l olatsl (bo3l o e 55 4
0SS 53 OVl 81 s —FF 051 —0 5518 U5 ( SUI b Slyked 2 S Ao s FY/N (pls S5 Ao s3 VHA (S5 03le p S kS
Pl g A3 VEIA (Sl sle £ S S 55 (23 Al (6551 (5 J e V0 b o s 5 g 6113 0 5 S5 03le
3 oSl sban Lagl8 s S5 osle p B 5k 53 OV ST s —FA 0951 —0 4518 S5 ( U Sl yuen g S Aoy YA/Y
WA A AR Ol 0 o 505 VY B il 5 e 5 Kk 4R 2y 8 O gk obe3l glae e b ial) 5 e sy Y
D 9 03 S et 03,5 4 b Sl O s ple pd S 5 5 S 5 e 03 B ST Kl
3590 Sdple Gl 5 b o Skl 5 Ok 035 s Candy il dgb o 0381 Oy 5 O35 g sk 5 L1 pH
Ve/VE Jolie 53 VV/OF) 0ms 5V g 5 92 G112 0 & S pi5 Gl 0 53 (s S5 5&iln A 5 )3 o
ol = g 5 92 115 6 b anglle s f"‘\"f Sl 0 55 G Mg b 5 ad Hls s Cple Ll (K 0o wblﬁpfjl:s
(P<o/oY0) jl3 mre il bl oo gmus 5 55 (51515 0 b duslin o r.\:f G113 6 33 GM G e o HlARe Bl Hls e b
s mrn Gl Bl g 5 g2 G113 0 b 0 4085 (S la g 4 ol p AT (515 0y b 0 A5 LSS 55 055 S il
35 SL1s o L 0l 4055 (Al 4 ol S (615 0y b 0 45 GLaslE 55 0 g5 S SIS rrer (il (P<e/000)
b awglis s pki (gl o b o w005 laslE s 15 4 st A1 wia ys sl pH Lcls (P<e/oNN) Lls gre ial 3l o gew
il 3 ey lme e 53 p S 3l ealital b bl (P<o/0 oY) (gl ine RS g 5 2 511 0 b ok 4085 sl sl
St 5 5900 (Kt b o5 Sp ) i (S plie Sdemsl I L 5 S 3 g p 8 (ST, 5 555 5 ol DCAD I 015 e

A3 8 Al (S5 s S abe slagle 28

0381 5 03818 a5 (Rl Sen5 hal3 3l S codd Oll a8 Gl 1 salS slae3l

35 OV ST s VIAY) 10l 0551 =055 sl 5 (Ao Ao diie

BE CJJ dyb C)jﬂ.« )‘ oslaul c)Lv 3 )‘ Jv.I:L:j ((’JS)'L:S 5;0\//\) ‘YL: L;"L;-“J:f’ CJ‘)J:A)JJS 6‘)‘3 S ] d‘ . (’Jvf

Olomd 3 oKl (535S oSl ol sk | ol )IS s gl 251 5 Lsliud G 5 4
Ol ol (g5 5LaS o aSiils ( als o she slul Y
zahmatkesh@znu.ac.ir : S5 xS Gy (D30 J s 1 *

rv


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 5,50L28 053 5 pske

3Ky gl — [(Na" +K)—=(CI7+S7") ] 05—l
S ST sl el sl wls 5 (S sle 5 IS
S5 5 e Sl Sl IS ceds S pae
g 5 (VE) 5 el (6,8 A5 ,510k Dpe s 05,5
Sl L plae o 3 sed dal gt B L Ol gzl 5l eendS
oS on 288 1L 1, e e (DCAD) 05l -0 5518
) Uleas eslizal i 5 allys e 5 2Kl s
S5 s il 5l Sy azie 53 LS sl pH J xS
s 3 G e 4 0T 035531 G Oln o 51
pH ialS Eel osl 0353 pliils glaslS s .ail e
(YY) 0, 5 o5 (YF) 35d 0 PIA LS 2/Y s )50
s 3 Gl GLasSad 038 )ls 4 Sl din S BlS
So A saban (A o) el kil sla S
S e 5 S e W Gl S pe e
Al RS ) S (Bae S esle il o0 3 s
S 5l e SRl 2l 5l 8 0 NEFA glachle
R N I SUL RS- - WIS e LY
A2l el S b pde sl sl Sl eslizd
el oS &l 1385 T andllas (2asl al 5l s
Al 05 0 G sl s Shes 5 Cadl el

Al

L s, 5ol

VEO/FY£00/5 O35 ol L cpliida LS Wl YF sl
D3 Sl L ppleids a5 VP8l 50 S LS
asolile slays, 5 Jaly slass ulul ‘ijiﬁs £EO/ALYO/0
o las jyba s Las s b Ul s Ll
bl inlesl glae o il olantl b3l slae o
Slorlil dSs g g 5 G 0 5 p S Gols o
Lol e Sl el glaans 5 L ol sl lis
O Jsdr) s S ni Yoo} Jl s (NRC)

3 e oo Y s Sl s b Sielesl 5550 slaslE

o e A 5 5adend dSle WS boos s slaslS s
S e 53 S Gpme LS s ol e
pAS Shsst st 5 Gyd Cawsast 53 il 3l il
5o 0 i (S sl 5adenl sl b s G 350 055 0
ls Gl 1 e St ele 52500 Sy et 5
i s Laslda s S Ope3l sy s BB Olidos
L ataly 3 03 sam ( (S 0)53 b (g gLyl
Ll el oLl o480 pr (NFC) SU o Dl 5 S
Gl ol i e oo gl aa Jlis 5 a5 (gla5 3
NFC U Lo om 45 ol ol d(TA 5 YVY 0 DANVAYY o)
o il S 8 il e LS s e glae e 1YL
S il Gl laneSd slag p ans 5 L e
LS Gl Ol s b el W ol o slan
okl S5y el ol S5l IS8 e (YY) 55l el
NFC 5l ¢ 5V0 glacad g3l slae o Ol 55 (e
J3ems NFC gl i ) a8l o5 Son 608500 L
3 S GisiS Ao e b edd el lae
2l 5558 SIS Cn B Gl L Sl polie SRl
OS5 Sl e S bR ) s S San s 20l
O s S8 sl (3L I GlanSs 4 6
oY Oy yod 5 Aty 5 el (31300 sl 5L 350
Sl (YA 5 Yo VAT o) O Kimys i (YY) Ail e
ol el 5o ) Gl Sl Ry (B e S eole
Kles S 518 ialy Sl i e SULS sbaum g S
ol o il b o gladl gl Ble s
Dlie Osls Aul58l aws a0 Sl 51 R 6595 b (NEFA)
(Dolasl Jals 5 s s BB Olyua s S
o) g sban (V7)) LS ol e Sliiond el
ol oS B 51 38 3100 ol o o ol
3 ) e oS e ) (R sl e iz
5ol esls S2alS | s sl st il 5l i e0ss b

—0sslS Oyl Teas Ry Soo A A s Sbs ol oo

YA


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

P PP RN VORI R K S W | r.uf Qs wlss )_Jb‘

Aoy il oS s fa 5 J g e S 5 en ]
=S 5 s 3l eslisl L (PERKIN- ELMWR-35)

SRS O3 53 0 SIS A g Seslul 0sa3T 0l

J—.Jjjsjifeli o3 a4l 3 4

ssbeds s (¢S lul (Roche Diagnostics Ltd, UK) Y
e Al ain 53 PH o S Hsl 31 15 4 g0
Gl s s G o by 0 L SO e 51 S5
by e L;))T(__Q D3l slaas el pH .25 S il
i 5, Se30 (Bil7020kent) e pHolKzws

S o3 Shalesl dsb 53 g Sled (g S a3l shataey
S Layl8 ST ST 05 S lsdl 5 00,0 b 5y, il
Jsb 5 05,50 b Oles sk Jold O s Oley Jsb A2
03 esbie) Gl s (658 STl 05 S s Sl Ol
Ol am OF gy b3l (glae o 03,550 Jgiia )l LS
Lol cd o Slyasas S b ys os, ol
St Sl Ol 4 nl g O i T 5l oo
WSO S s e a Gk ple e a8 S B s 0s S
S A S bl el 5 058 il 5 0o, S
4S5 5 e (sl Slis ) L

A e e oS5 s e lS Sl e salia L
Sy w8 055 Wl S i il celw 5 555
Sl i 03l Ol 5 i O35 Wl S Camd s Olasl
35 il ) din sl Y B LaglS s S e Lyl oSS G
e 13636 slaslS ol 4 25055 51 ey 5 03 o215
YR

(GAI 5 o fgamme 5 Ldd o odidp> Sus sl S
e g A3 S S Wl WS Olse 4 5 V) Sde s
S bl (S sad JL G s a0 b OLS S
S8 asms By b s 5o dadipad O I Sl 6,8 sl
i ¥glas jo b e ol Sles S (6 (5ol
et S 5 5 ol Jaml o Kilesl w5 el 0,03 5l S sl
(EKO MILK 09064/01) S_La S| o853l osliz_l L

e

4 (TMR)L - dses SIS (sloe o L 25,8 &0 215
Slo e L Lagl acan il 5l e (Y)LUS 4055 ol
apdas by Sl e 550 VY B (NRC) laas 5 L OLSS
lemdl a5 2y 3 e 5 e 00 (e STyt LS
Ol Loyl 5o bl o (SRl 51 g A 0y
A (1S as S Sy o IR 5 e

5 ily 3 e B b3l s s S
Sl L KAS 05 e (5938 S a5 ) ey anin
el aia (el g s Ll S S
Lasdiis g wlal o Jols 5l e atia a5 A5l
s 1 allis 5o ol Ol (A Ol
sl Caxsy shoslael (YY) Al s (Llesls 18 a5
oMol s S bl pamsine 5 53 s 4
e St sl 235 S (31) g U EY)
Sl ekl 3L S 5 a3 5l i 0555 55 LaslS &l s,
355 23S e 5 G byl (i osle el )
Sz 2l gbadisai ol S5 A S eIl n
Wl s 8l (1) (AOAC) s, Sl ealinal b b as
05 oo b sk em 05 Jobo ol 5 S esle
oo sy o LIS Glaohun n S 5 (FO) s
ity sl p e 05,8 Wi Jislesl 55 (Y1) sl
A5 S s Ol

Sl 3590 huls 4 g AT ke s Lagl8 3l (5,505
3l MU’W)(W) 23Sy 5 e ol aw s
Aot Cod glaad J dlvs 4 oS G55 5l J8 Al
258 s glas Sal e 5l 2 e Vo sl

05,5 i3l 4 (58 p s (8 oSSl aa gl
St il s Lo e Olasis ol il ol psle
VO Cods 4 4By 53 93 Yooo L (SIGMA 101 Germany)
)JjﬁjéJ_;\:jaJ_.Z\Jq-&pb-ffﬂj.xnijj.é.ljzju@:
slacd e Jislesl pladl 31 g A3 (1545 =Y "C gles

cdjw.i.:jﬁ ‘LS‘AJJ‘QJ')}_:T."‘JL”J‘(".?‘"_XSJ_.‘.‘BJ‘QP


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 5,50L28 053 5 pske

(St o3l dap 3 obul ) islo3T (sbao o (gdie 5l go oS j5g oins o3 (gl Sle N J ik
o

e 3 oS Sh iy
) ) iy
) ) o g &3
- VA oS
1 - e
Y - o
\Ai #/\ aiy o5 s
o/ o/ ls 4
¥/0 ¥/0 L s dllos
\/0 \/0 ST
°/Y °/Y S by S
Al /Y PEP W
o/¥ o/¥ Tl s JoSe
o/oY o/oY ‘”M}A
°/o0 °/o0 TS s s
hae slse ploond oS 5
\/04 \/EY (b S 5S35 58 K0 as o alls (655
VE/A VE/A (Ao)3) b 85 2
A \V/e (s osle Ao ) aneSd 3 s LB 55
\A% Y/A (Sis osbe o)) anSE 3 s JB 8 55
YO/A YY/5 (K osle 51 gtn;3) Jobon o)l g
YA/Y Y/ (Kis osle 3l so,s) SUI e Sty S
~¥A —5¥ (it oslo p SLS 53 OV (ST ko) oo 05l -0 5518 o slis
o /A o /A (i o3l 5l (g 33) oS
°/0 /¥ (i o3be 5l (s y3) Land

rrer 0 S AT (oaliy S o/Y IS 0 SNVe¥/P (e SYE/E (oS 0 SOY (g5l Sssl foSe )
ke 00F o S e VWV s S La YoV /0 (5380 0 8 oo YANY (ool SV/F 5 S8 0 SY0
E el o adl o a5 Qo000 (g5l Dy sl s ol o dl V00000 A bty 55 ¢S
Al e 0SS 8 53 0 ST el 0 S eige  JLall o Al Yoo gl

Dy cpeeliy s Mol s Aty 0oeccoe A el ol oy dslgQooocce szb}&»p-f;lzsﬁ—*
AL s B sl s Mol o Al 000

Al e Ve o g Aoy Y

B P A R N

6)‘5& Al 53 s s el (5510

¥Yo


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

P PP RN VORI R K S W | r.uf Qs wlss )_Jb‘

b Blhe aS sl rals Sudl e 0o ST
55 55815 (8) cmnn 5 SSUTY) OLIes 5 (5540
.LJ:L'@ (M) Qb&oﬁ 3 J:j) 9 (Y’Yl)

POLSF s s
L3 sinlsl o 5laS eyl 5o s o (Sl
oJ_:z-dbj_.o &u}@)bﬁb cJQJﬁ eJJj oalel rJuf
(YJ)J&) Ju’bf. ob; ealeil b e 5 8 6b|: L;;'%LA)T
F )oK @Lﬁ L <=.L:§ Sols o 53 G5 5 il 5l
l_hgg}_k.v Q\js‘ GV C,.LLE.A <Y’° 39 YV Yo M AOANY &
Sl o 3 VY Y S )5 s (Al slus)
slachda g S ol aulsl.clils (P<e/ee)) g ls sas
L;l_ajlf).sjﬁb. &W&}b)b)bﬁ)) @L:'Hjﬂ'c
e A8 gl s Ll e (’-’Sd‘)‘-’ oy Lol 4l
Al SRl Sl e 52

Glasls s a5 3 o e 5 Ao SSke
Al 5las 1 5VL aS (ol talesT o Lol 4l
ol (il slass) LaS s b ool 51 g 550 (P<e/2 YD)
i e M Rl e (Cils (P<e/e o)) (gyls s
c\q c\/\ c\\/ c\v cY) )ﬁ Q‘Ji.:: @L}'J L> L;Um C..Lg )L«.; L
{Fo 5 YO (Y

Loyl s sy s sy S 5 Ao Sk
sl i LSS L pkiS slls ulesl e b e adis
Gols e SN g s gl il U
A AV ) 0L mls b s ool 8 (Y 5d) il
ﬁ—*'.:‘ gﬂ'{j}ﬁ. )‘JJLA L):.J“‘J,‘ﬂ &;M-Z‘b @Ua.a (Y‘° 9 YA cY\ 4Y°
GLols o Lol wdis lasls s (ade 5 5D s

b e Sl cpl A5 s Gl se 0 a8

055 slacd gl

Sl Oy slacd ke s by je slaesls (ol s

¥

35 e

sxban Rl 5l A baslS glossy ol sles (g S0l
g el 5oy Ve Dl A p s idgs Sl A )3 &l
A S e &bl 4520 6l laesls

e o Sl e Juls (Sl slags sl
i ilesl b Ol o5 5 o AS G5S Ols b ol

Slesliul LGLM 3, b 5l e wﬁi@? slassls
anmlie (FV) 0z S 1,5 oLl a0 3,50 SAS )58l o5
sl deo s ey Jlaz mhas 55 (ST 0531 b 55 b Sl
o besls Lo 5 a5 sl bl Jue (M) 3 8

Yk = uHR; +B; +ejit gk [\]
JS 5k 53 de g 4 Loy e 0303 =Y

T IS i

i oy AR,

§ Uil sl 1 =B

d e 31 Al il olail il =gy

dj sl als 5K @ pes 40 g je gl = g

Cow i
b pan SES o3be
2V/0F) p S (gils oy 53 B ae SCES e3le il
SYLNFC Llod 5l as(Sest ool o S5 Vo /VY Ll
cildas (YA 5 Yo AVAYAYA e ol Kos e e
| SV R W | 2y G NG5 S WY VR S W] e G
L oad 85w gl 4eSls slapeslSl5 Sn 4 Ll 5 e
aaSi glay o iy Rl gl Yo SlS b plse
S gl ul Cdr s b ad s Ll S8
Al

SalS ol Sl gla S Sl eslizal L &S J= s

J:'ﬁ-" J.:JJM. &wwéblﬂ 0 u}:j—d}:.?lscjw


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 5,50L28 053 5 pske

iabo)l glae i b ol 4di baslE s ud g Sla 5 Sl 3l Gl b eae K 03l Sl e JBld i Kile Y g

o7
SE o ¢S o

Vo /VE V1 /08 oSS Sl 5l i e S el
°/50 Y40y ¥A/FOf (p S 5hS) €lia) ol o A5
°/59 YV/YYF ya/aq¥ (6 S sk)ailsa) o r A3 ¥ et A5
o /VA Yo /AYA Y/oA¥ (¢ S A5, g doss Y i a5
o/o0 /0¥ ¥V (he3) i 2
oo \/oYA® Yl (¢SS o or
o/o) \VAA Y/YY (Lo 3) o p5
ofoY °/40V V/e V0 (e SAS) o p855 2

el 0z ool e i cpl 55 il 3l e B e S eale - )

-MML;‘MJQOJLQ:}‘('EE’-N)J slael @3l O35 Hls sme sdias LS Gy s S he by >~1bsa

b3l lre e b ol wdis laglE o 0 035 5 Gk Sy Shisl Slas e JBlus Kl Y pu

o
SE e 3 oS e
oo VY Y/AN4 Oralesl g8 53 Gl Cand s el
o/o0 Y/AeV Y/4.Y Sl e ST i s S Cand s sl
o/o0 ¥/v$ /¥ ool Okl 53 S Cands Sl
o/oY °/oV¥D o/oAY Ol a e a5 (bl g8 53 S Cands Sl sl
ofo¥ —o /0¥ Ata GRlesl OLL 5 s e ST i S Canss Sl sl
0/0Y Vot/o0 NAATALS bl g o 53 04 03
§/0¥ $00/A4 $£5/20 el Sl e ol s 0 035
5/ 04Y/Y4 5 Y/¥0 bt 0Ll L3 o 03
\/Ye ~00/0Y —50/0 Rl 3 e sl 5 lesT g 0 035 sl
g —04/074 —S¥/0 bl 0L 5 SRl Sl dey dholBdl s 035 sl

ol bl o Ly sd s adis byl o pr peeelS
LoasS (Fos YYOYY 08 ) 5 0, s mlE wlis puS
5 a8l 205 o odS o DCAD 2als
L il S ol&ews 5l aodS dr DCAD jals
S8 4S5 B 3 o S LS il s e 1l
05 3 S s S a5 3l o Y oS

J'S}_g_}(P<°/°°O> Cﬂvﬁmﬁdum)é b 6‘)‘5&4
B r.l-fdb‘b ej_;e-Lze.Li 4.:.4\3.7 du}g(P<°/°\\)Q?

315 OLES 2l Sl e Aol 5 Rl 4 gt ST azia
Jokem Glr a S 055 e IS 0l 31 (Fd s

Sl eslial L ol o o 3 51 6,8 sl 0 Kia s,

3lie 3l s 4z 55 OLLE oS el sy p S (s 6

Y


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

P PP RN VORI R K S W | r.uf Qs wlss )_Jb‘

O p e S plie Slay o Jili 5 Kile Fd gt

ol 5l ey B

Rl e A s

SE oI S 5T S SE o S T oS i
o/Yo ooy Vieo® o/YV v/avP 4/50° (i 53 05 ko) oelS
o/V$ V/e¥ £IXO A AYe VIOF Gl 53 p 8 ) s
A% Y4Y/VO \VA/XS Vo/V0 AAEZANE YYY/YV Grdews 02 p S o) s oS
o/Ye #IvY £/40 /Y)Y dids v/¥ G 22 p St S
o/\Y /14 /50 /N0 £/0Y ¥/A4 s 53 p S el
o) e YAY VYO o/\) YN ¥ Y/0o (s 53 ¢ S) 8
/Y8 Y\/FA Yo/FA /YA Y\/8¥ YA/YY (s 03 0 S eodslossl 035 7
\/¥Y 08V $Y/04° Voo Ov/AYP OAFD (Gisms 53 05 ) S 58

Al e ;3 0 JL«:;-\C]QW); slael Sl 03 g Sls gas oas LIS i3,y o S pie by, :bsa

Skl o 51 (6,8 5l 5 3L s el
Al e AS o v\-:;w-:-g

SH Cend g Skl 5 Ok B3
R3Sl Sl cl (Sas 0 O Ol
Al e Sl e STy oS Sy il il o5
Lo b e Gl Bl S elSs b se Ol
Sl 0 055 00 L5 (6 o8 S5 S olSis Sl g
Sl 3 S el o3 S 518 (YY) e Slides el (YY)
Al o S-S0 (b pas St ool ulpl eSS s
s Ol lacil as s Ll 5s s pd e Wl S,
) Aol e Rl B ee st esle (Oloy pred 3 5 el
e A Sy e S eale il ) oy
ol Gl Sl s Ol cpl 53 055 a5 (s
O35 D nl ey 2550 pasia 1S oSas (Sd
s LU 055 Ol S G amlr O me O

300 03 Dl S5 el ) Sy 2 S S
aS el Gl dsb o by Ju Cansy slael Ol s
S a by [y JUE] Glae e il ) i LSS

o 0SB e LgLAJKJA b Cans g 3Ll U':"'l‘)ﬁ‘

ey

S Al ol i e e 03 S slad
I S 48 IS @ Jhate Gla 85 ol S o
2> N0 S e Ji 025 Gy Sladshe (200
LS L S (5153 ) 8 L(TF) 3505 5 D S s
A3l s G ) gl Gl s o DCAD

Gl ileslo o a8 SLasls s 0 SIS sl
03 (Yo OLen 5 5 5e mmll b cdin g 03 S eslizad | (""5
5ol cillas (Vo) OLLS a5 0L, 5 (F) 0L
le&ujv;\}_,,j(w) LS 5 S s S
NFC (shls o b oS laslS 05 55,08 e 5y (YY)
S S Sl s s SYL (o ol a5 VL
s S8 Il 5 ol OSS lis s SIS Ll
(Fo 5 Youf) Wil o (laweSs Slgg s 55 Sl 53l

Lol andns glasls 5o p o I pnds clale Sl
}Jﬁljpwj}iw)gfﬁdbbgiﬁujeﬁ
bl onl 4 3 K03 o 51 Semb Rl 51 e abolidl
YL ol 51 oS il Slhae (1) OLSan 5 3,V s
oo BB e yden S il s g 03 S sslizd NFC
A5 s esls Ll | laeSs SUsms s A5 e Lo

s o e (1) 3550 e | A4S 518


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 5,50L28 053 5 pske

Aled JSie sl Bl Sl b S S SIS L glaans
8 L 1A i el s WL sl s s

S (Fshr) S35 15 sl Bl o (il Conss
(F) 0L 5 L (WV) O 5 S B b il 0l
il s &8 dls cillas (14) OLas 5 bl e
By bl glae 3t o

S 235 bl lae o 3b cow n] Ui
ity Cillas (V1) O 8an 5 ol e ol | s o

035 Hlgedi 5 Ok o 0L sb
imlesl o Ly ades a3 lagl8 s 03 S s Ol
Cil als w5 g b o baslis 5o f'\'{ shls
Cdlad lphEel i b o)l Olie (0d50)
A gt a4 Ok Sl 55 e 038 I
VU 1y G s S e S pH 035 5V 5 G5
o > s oslss Olge LEalS )l (VTR0 e) 5 e
23,8 Sl Esl a8 el 58 Sl 4 08 gLl
e St e 03 8 i ey Jls s slE
Sl s s Sl Sadend 3 SOl (P<e/009Y)

J».LL.L;A oy u:"j<’i3 Q‘f‘)rﬁébb eJ.:}-DCAD

SAsle gl les
sld oSV b D3 (ST sl slagsben 5o Aass
Slre o (6l i 0351 Ol 5 Sk 055 (Sl
eSS XNV S XIFA 5 s 5 2 5 08 il
Sl Celw YF 4S5 53 s Cslu AV S ONY

A A Sl S bl e Cd il

S Gy o (V0) (25l 5 Osusilr hass 5o
0 fleS Ly oo 5l i calls oS SLS Lo 3 (SULe
ol s 3l iassy U oS sy il 5l 2

S s e S e (7F) il 5 Ol 0

v\_sb)NuL_:.oA WL:JM))E w@)crw J}wa éJuLa

P rame S sl byl s a8 glls il
LYY OLSes 5 o0 S Gose 5o (Tdsdr) il b s
sl wo,x DCAD 2alS gl sl sbSas 5l eslizal
A L5 e a8 LAl Al 5l g e 05y 4lSl Lals
Slacsed 0353 Shys s s (B ae SE5 ole

AL axsls bl gl

Lyl pH
Lol andis glasls ity 4 e 21 amis j3 sl pH
S ol b e Oy i <=J_:§ shls L;:'—ll-"j o o
i 0) e pr 5 5SS S L gl ) oS (P /o 0T)
(YY) OLen 5 o0 (M) 5l 5 5581 (V) OLSes
wdls cllas (Y4) O 5 o) 5

L5 s el Conb gy a5 s e LGS sl pH el
satls S Wl e lysl pH (5 ,S o3l .S e i3 DCAD
bl5e sl pH il DCAD dde s 03 Sty sl o

Sy Cendy 5 Al S 05
LadllesS W5 055 a0 o=l 5l oo o A 2 ps
V) S5 Sas 5 518 (F) OLLSas 5 03 ml5 ol
3 (YA) O 5 sholy 5 (1) OL8an 5 b Ko
ol 55 L pbdla S W e s LS 5 S
sl s e slme S Sl (o3l slie i I o
S e s sl S cd St glasS ad
S S 518 sl JaSe &5 Llos S 0L (Y7) LS 5 05,5
s e i by Gl (i glaslE ol 2l s
SIS e she S il 5l e il s s 5 Ol
L 53 JSM o3 Gl Lo A Gl SIS sl il
e O35 4 p SRS Y0 b WUl e el 5T ania
Sl Vb asdad a8 C S A Culg S Ll
2l el s Gl S s oS 5l b5 sl

FrY


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

...‘5‘.&"@ 3 Shes 5 oM 0l uL:wT r-\.f Qs wlss ):3‘\3

03,65 9 03,5 |l g5l Ok g & by Slay J3|J> g-;\"v:‘ A PRES

oy
SE o (’"‘5 o
\Y/SA Y¥o YV Goo oo aids)0s, 5+
V\/va FOY/VY fye/oo Gy 02 4832)03 Sl
Vo8 £4Y/YY $AQ/00 (oo oo 4&do)0d pr
Yaki YY/Fay Y¥/eAV (e Sist osle o S5hS 2 423005, 55
\/of FY/0AY voresr® (b e St o3le p S 5AS 52 483205 5 )l e
\/F¥ SEIEVD 04/FVO (o pae Sz ole ¢ S5kS 5 aids) O s

.J\;:L.&J\.p);()JL«:.ACla.»);:\J&lqujQsﬁ)lsduueM:QL&j;@;)jmjgdjzbﬁbg_éjF:bja

I3 5,86 4 by e Sla e Jila 0 Kils £ g

o
SE s 3 oS o
o/\A fAA \AZS (o SS) i 055
o/fY £/4V) OFYD (el i 0ol ol
ofo $IAS VO g4 pH
ofo$ s/ar? $/0° s pH
o/p ¥ YA</¥O YA/YO o) sl J b
o/$A 1/0A £Y/40 (¢ 5 58) LS 035
o/\Y VA \/0 'l e
o/oV ¥/VO ¥/o0 DU SC
o/oY YAINE YAAY (18 ol 4 53) O (sles

(Ol S o 5 ks g3 S D 23 0T ) O B Y assliel s G ol 5y =)
(VJLNAJL,Uf:\‘ w30 Al S )T L f’)@‘w&.mb‘ﬂ -Y

Al e s ;30 JL«:;-\CEM)J sldel ol 035 13 ome sdins OLES Cody 8 55 S 2ie 8y >~:b s

(slaw) (SIpbe Lo lom 592 Vg

bj:;.'
e 3 g i
Y \ s e
Y J.d...a &b 03,0
Y \ SLle Ci
e S 55
\ e Qb;:r:’ L51L>=’L>'

Y0


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

VWAV 5le /() oo 5 Jor esled / oa35l0s S/ oanb b 5 5,50L28 053 5 pske

Jﬁljjlﬁw&mjﬁbgw,ﬂwﬁ
o Al e e S 3L RISl e ) o
i S Sy Sl el Ol 4 s s S
Al e 4 g OLLE

O S8 b5 5l iy lae e 3 oS Sl eslinad L =Y
il Sl e o 5 il e AT e o
W8l Sl Bl gl pae &) s

53 il 3l G slae e 5o r,\f Sheslaxul LSl pH =Y
b S il (g5l e ﬂ&&\jgd@nfim
S S e a3 5 i (Sl jsdend 550
b et S S

(M5 wd s 3 i lre e 55 S Sl eslizad L ¥
S s oM 5 dess el memal o G5
ColE SIS et o S oS 3L R s 5
RGIAR ngbdz.u

L rJu'f Sheslinl b (S slse glagsolons 55, o ys =0

b Al i) e slae

—

J}v\?’)ﬁrﬁlﬁ)}lﬂ‘t{ ‘lea Sl Joee 55 s pl 53 Js
Yo 3AD3 B iy we Yo WaslS 5l 4 ele 55, Yo
JVs b s S b psel v + Bl o
Al o ialosl (bao e oslis o by e Shlecix

o Ly odd andis slasls Sl )L SO s cnl o
Sl o s S 15 G5 s g 5 g LIS il
e peeelS Sl e 5 SYUDCAD ot g 5 5
05 poeelS CBLE a8 Al o Satens b 5 550
Pt o S el 1 s 03 0 8 ke O 5 4
2k Blo sladamal 5, Sas 3 sdas S8 K oS
e 8l 00S s 555U S ) 53 sapedS et
(YF) b o o o 5 (Shile S o) (S35 O e a2l

o e Lol andis Ll 5l anls SO Jragsy cnl 0o
A S s Ol o ol 4y g 5 5o s 2o
B osban (Al (S35 50 dendly S B s el
o=l aS Sl b OlS s e a8 Ol el sl Ll

.(Ya):ridnbbﬂi Lw‘jd‘}ﬁ&gf;ﬂsjmd@ﬂf‘

&S 4o

<=j_w r'.‘.“'ls‘d:".’.‘) )\ U':"'?&' L;L‘“J:" BL) <=.L§ )\ n:Lﬂ.’.’.w‘L'—\

salaul )40 CL.O

A. O. A. C. 1990. Official methods of Analysis. 15th ed., Assoc. Offic. Anal. Chem., Arlington, V. A.

2. Ballard, C. S., P. Mandebvu, C. J. Sniffen, S. M. Emanuele and M. P. Carter. 2001. Effect of feeding an energy
supplement to dairy cows pre- and postpartum on intake, milk yield and incidence of ketosis. Anim. Feed Sci.

Technol. 93:55-69.

3. Buttler, S. T., J. J. Murphy, G. K. Stakelum, F. P. O’Mara and M. Rath. 2002. Influence of transition diets on the
performance and metabolic profile of dairy cows both pre- and post- calving. Irish J. Agric. Food. Res. 41: 71-85.
4. Dann, H. M., G. A. Varga and D. E. Putnam. 1999. Improving energy supply to late gestation and early postpartum

dairy cows. J. Dairy Sci. 82:1765-1778.

5. Goff, J. P. and R. L. Horst. 1997. Effect of dietary potassium and sodium, but not calcium, on the incidence of milk

fever in dairy cows. J. Dairy Sci. 80:176-186.

6. Goff, J. P. and R. L. Horst. 1997. Physiological changes at parturition and their relationship to metabolic disorders.

J. Dairy Sci. 80: 1260-1269.

7. Goff, J. P., K. Kimura and R. L. Horst. 2002. Effect of mastectomy on milk fever, energy, and vitamins A, E, and a-
carotene status at parturition. J. Dairy Sci. 85:1427—-1436.
8. Grant, R. R. and J. L. Albright. 1995. Feeding behavior and management factors during the transition period in

cattle. J. Anim. Sci. 73: 2791-2803.

9. Greenfield, R., S. S. Donkin, M. J. Cecava and T. R. Johnson. 2000. Impact of dietary protein amount and rumen
undegradability on intake, peripartum liver triglyceride, plasma metabolites and milk production in transition

dairy cattle. J. Dairy Sci. 83: 703-710.

Y5


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1387.12.43.37.5]

P PP RN VORI R K S W | r.uf Qs wlss )_Jb‘

10. Grum, D. E., J. K. Drackley, R. S. Younker, D. W. LaCount and J. J. Veenhuizen. 1996. Nutrition during the dry
period and hepatic lipid metabolism of periparturient dairy cows. J. Dairy Sci. 79:1850-1864.

11. Grummer, R. R. 1993. Etiology of lipid-related metabolic disorders in periparturient dairy cows. J. Dairy Sci.
76:3882-3896.

12. Hayirli, A., R. R. Grummer, E. V. Nordheim and P. M. Crump. 2002. Animal and dietary factors affecting feed
intake during the prefresh transition period in Holsteins. J. Dairy Sci. 85:3430-3443.

13. Holcomb, C. S., H. H. Van Horn, H. H. Head, M. B. Hall and C. J. Wilcox. 2001. Effects of prepartum dry matter
intake and forage percentage on postpartum performance of lactating dairy cows. J. Dairy Sci. 84:2051-2058.

14. Horst, R. L., J. P. Goff, T. A. Reinhardt and D. R. Buxton. 1997. Strategies for preventing milk fever in dairy cattle.
J. Dairy Sci. 80:1269—-1280.

15.Johnson, D. G. and D. E. Otterby. 1981. Influence of dry period diet on early postpartum health, feed intake, milk
production and reproductive efficiency of Holstein cows. J. Dairy Sci. 64: 290-295.

16.Joyce, P. W., W. K. Sanchez and J. P. Goff. 1997. Effect of anionic salts in prepartum diets based on alfalfa. J.
Dairy Sci. 80:2866-2875.

17.Keady, T. W. J., C. S. Mayne, D. A. Fitzpatrick and M. A. McCoy. 2001. Effect of concentrate feed level in late
gestation on subsequent milk yield, milk composition, and fertility of dairy cows. J. Dairy Sci. 84:1468-1479.

18. Mashek, D. G. and D. K. Beede. 2000. Peripartum responses of dairy cows to partial substitution of corn silage with
corn grain in diets fed during the late dry period. J. Dairy Sci. 83:2310-2318.

19.Mc Namara, S., F. P. O’Mara, M. Rath and J. J. Murphy. 2003. Effects of different transition diets on dry matter
intake, milk production, and milk composition in dairy cows. J. Dairy Sci. 86: 2397-2408.

20. Minor, D. J., S. L. Trower, B. D. Strang, R. D. Shaver and R. R. Grummer. 1998. Effects of nonfiber carbohydrate
and niacin on periparturient metabolic status and lactation of dairy cows. J. Dairy Sci. 81:189-200.

21.Moallem, U., I. Bruckental and D. Sklan. 2004. Effect of feeding pregnant and nonlactation dairy cows a
supplement containing a high proportion of nonstructural carbohydrates on postpartum production and
peripartum blood metabolites. Anim. Feed Sci. Technol. 116:185-195.

22.Moore, S. J., M. J. Vandehaar, B. K. Sharma, T. E. Pilbeam, D. K. Beede, H. F. Bucholtz, J. S. Liesman, R. L. Horst
and J. P. Goff. 2000. Effects of altering dietary cation-anion difference on calcium and energy metabolism in
peripartum cows. J. Dairy Sci. 83:2095-2104.

23. National Research Council. 2001. Nutrient Requirements of Dairy Cattle. 7th rev. ed., National Academy Press,
Washington, DC.

24.Oetzel, G. R., J. D. Olson, C. R. Curtis and M. J. Fettman. 1988. Ammonium chloride and ammonium sulfate for
prevention of parturient paresis in dairy cows. J. Dairy Sci. 71: 3302-3309.

25.0lsson, G., M. Emanuelson, H. Wiktorsson. 1998. Effects of different nutritional levels prepartum on the
subsequent performance of dairy cows. Livest. Prod. Sci. 53: 279-290.

26.Overton, T. R., J. K. Drackley, C. J. Ottemann-Abbamonte, A. D. Beaulieu, L. S. Emmert and J. H. Clark. 1999.
Substrate utilization for hepatic gluconeogenesis is altered by increased glucose demand in ruminants. J. Anim.
Sci. 77:1940-1951.

27.0verton, T. R. and M. R. Waldron. 2004. Nutritional management of transition dairy cows: Strategies to optimize
metabolic health. J. Dairy Sci .87(E suppl.): E105-E119.

28. Rabelo, E., R. L. Rezende, S. J. Bertics and R. R. Grummer. 2003. Effects of transition diets varying in dietary energy
density on lactation performance and ruminal parameters of dairy cows. J. Dairy Sci. 86:916-925.

29.Roche, J. R., D. Dalley, P. Moate, C. Grainger, M. Rath and F. O’Mara. 2003. Dietary cation-anion difference and
the health and production of pasture fed dairy cows 2. nonlactating periparturient cows. J. Dairy Sci. 86:979-987.

30.Ryan, G., J. J. Murphy, S. Crosse and M. Rath. 2003. The effect of precalving diet on postcalving cow performance.
Livest. Prod. Sci. 79: 61-71.

31.SAS User’s Guide: Statistics, 1999. Version 8.0 Edition, SAS Inst. Inc., Cary, NC.

32.Schmidt, G. H. and L. D. Vanvelk. 1988. Principles of Dairy Science. Perntic. Hall engltwood, Cliff Newjersy.

33.Vagnoni, D. B. and G. R. Oetzel. 1998. Effects of dietary cation- anion difference on the acid base status of dry
cows. J. Dairy Sci. 81: 1643-1652.

34. Vansaun, R. J. and C. J. Sniffen. 1995. Effects of undegradable protein fed prepartum on lactation reproduction, and
health in dairy cattle. J. Dairy Sci. 78: 265 (Abstr).

35.Van Soest, P. J., J. B. Robertson and B. A. Lewis. 1991. Methods for dietary fiber, neutral detergent fiber, and
nonstarch polysaccharides in relation to animal nutrition. J. Dairy Sci. 74:3583-3597.

36.Young, W. Z., K. A. Beauchemin and L. M. Rode. 2000. Effects of barley grain processing on extent of digestion
and milk production of lactating cows. J. Dairy Sci. 83: 554-568.

37.Young, W. Z., K. A. Beauchemin and L. M. Rode. 2001. Effects of grain processing, forage to concentrate ratio, and
forage particle size on rumen pH and digestion by dairy cows. J. Dairy Sci. 84: 2203-2216.

ey


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.37.5
https://jcpp.iut.ac.ir/article-1-852-fa.html
http://www.tcpdf.org

