Iranian Journal of Animal Science Research
Vol. 13, No. 2, Summer 2021, p. 175-192

i

Olnl oold pole (leaidg sy 4 i
WO-IAY .o Fee sl oY o)lesds OF al

J:"AJ}‘.’. _Lf“"l'p Jlas
SRl b o el 5 S 50 Shas 0 Sl oS Sl Sl ¢l 501
w‘u &l:

Y o . #Y \ .
Ll @ s e R S
VY S s b

2>

VY jlasdlas o) 0 il pool jud G gladl oS 5 5,Slas 0o sladnl annlS oSl glgil S )y p jolaiods dalllas oy
Y odald oy ) a0,S b 1y g5 sloo g el (Soluao 09,5 dw 4y LaglS b edlitwl Yo £ AD 23 ,d slajey b opliile o8 u.;l)

Gyuas g 3y95 ) N 60ub9d Cugs dw jd glS .(JliL 10 pawse) B oy aie (g9l 0 .Y'(bli.i;i[p)"‘ 2 odd adlo) A oy mie (gol> 0y
oo bl Sl 05 193 1085 plonl (S © g0t S 5 e Sz g8 9 S el S Hged g WD Alig) ©jg0n St
K93 0y 9 5|y Jopd O dald oy 0 s 0dle B yuae L0 d)ﬁ"éﬁ? Oy el d?ﬁ‘w‘”“'PW“ﬁ“w“L‘)] 0390 bl ol
S B o2 JoSo (59l 0302 b g il dald 0y &) G (g3 dne GRIBIA (02 JoSo 5ol 002 )3 b W5 (lie 4S5 39,
5 2ol oy mm5w‘xumPLo)p)dMu~bbfA@)>J&us)i))l)s oo > 50 Cou O_\go)'5c;|ﬁ.3_i35BCS sl
Lo FY o VY sy an daldops 9 B JoSo & cuwd A JoSo (g9l 000 0aiS” cdly o dl.mslf)ﬂ;i)CISQ Ol 29 B o JoSo
o Glais 4 Sl 0 Ay JoSo 0,8 Iy Jb me Gial3l 500 0y 50 4 s dald oy 3 8 C14:0 5 oy oy iy il3dl

Wbl pgus e 6yl ged b (oliie ol g 3948 o3litul (23508 0y93 blsl ) (22

oy Sl oS (S5 b 55 gl S 5 5y oS 1 glS” gD 19

5 Cde 4 48 25800 3L (551 4 Sl e A5 > 4 s
2oy onl &5 0ad e ol 3 (5l Jol Sl Spas (139
sy S5 ()b |l cagy BB oly 4 b slagls el
Ol S (S pBS Sl Mg <8l S sl e loj ol
o LB (Bpan oy & ol | g S oo o3latl (6551 29008
a5 03,8 Iy (59 LaalS ply e ply 5L 5590 (g5l JS peels
@My ogMe 28 oo Jro g5 (sl g5 (Sobel ke U
)3 oLl 3590 02 13 (555l @ie Glyie 4 Wlgi e i L
G el apudlS claSas (STygs Slse ol 51 (S 35,8
slagls 3 4l coper Joubs il @ 22 JoSe (V) il
h 551 5l oSlte (oS 5 48 2,8 (o0 51,8 o3liinal 3)90 (6 e
Ol e (23, blgl ) WL JeSe al cplpl caslyls
2 Bl g S 5 pudplie BB (5l clale b

.

CPRTY

Y Laad Lol 15yl 1,8 Ll 0,8 13 Lid (clagl5 5l o ps ¥o dgas

Ll ) ol (eadgi 3 Slas pdaw S o Mg5 |y Lo yuds Sy
A ol dzils Slus s asdS Jlo Yo (b jd g 009 b
o) (1=l )3 48 LS crypiore Sl )b gl lojle 4poy
o3lil 3)90 (Shos dlge oS g CundeS dgat0 3,65 plol (Sl
F S gl a 6551 el asiio Slgo (s 511(BY)
3 ol St o cdel s el Slie bl

oSl (g yaliiS 0uS iy ¢ ol pole 09,5 ol Wiy (8> (gommiil-)

Ol e L sy

Ol (et L Legy olSiily o g5)5liS 0aSily ¢ ol pole 05,5 Lutils—¥

(Email: h_aliarabi@yahoo.com
DOI:10.22067/ijasr.v13i2.87392

e o3 g — %)



VFeo lausl ¥ ooyl AY ol oyl pl (olo pole slpiunr gy 4y pio \\74

o=l el anl s s ag olRKilesl 3 (A oy JeSe)
5 by B op S clacSad b a5 3,90 (yis) & 391 Spgo
Lo ki 250 (slasigny o Sl 5l g 5 039381 T o & s
VY Gislaesl ol )3 .ai )y (Infrared) IR ol%aw 1 ool
i) Shgs Caio § cutS €8 55 cplutla 03,05 45 Lol
OSile 9 Vo EAD (23,05 (slojgy L (pniels i g len
VS5 sl U og,8 Y 4y g ol o SslS OVY £ SAUE s
ol B g oy oS8 S L gls Ll Y eg S 50) 098 a3 )
h b slroya g 60 e (O] 058 S0l Gl L 55
O9) 2ol 6y =) 100 )8 bl s Ladl s j3 g (g3l O qoay
Eie ol 0 Vg A gde sl 0 Y (22 JoSee
- oo () cplt8 S s LS S e i) B o2
oo e 38 (2 y2 o yd M g puanlS 10 )0 VY (gols 0> sla
2583 xS Gy calé b (TMR) blsa MalS” 50,
0y (plond oS 5 g 12l 548 a5 (T NRC Jghor (ol
2 Leeyz 0 glated (oS0 cad oad 03)51 ) g 0 o
RO FXIES S PR

HiE oaeg 8L 5l JS g o Cug (g3 ped Sl m gl
aD (S (Pl g g5 eyl Vee g Ve e (clajy)
5 odby (230505 il o3liul L (BCS) (S cumdg jlete
Cowd & Qe D0 du bawgy (3=0 U ,eY=) o)lasd) o) Sen
e lmoy i g 105 oax g3 b dw diljg, lagls .(00) Lal
YYXe g VEPe 0 clacels ) aljy) ol B pas &ygo
T odey andsi | LS w9y )3 08,5 118 lapls Lasl
A5 0jg 9 Soslaex exiledly

Cly ) i (§pglaa gy 4 Esbde 5l (S eiged
5 Sid 9lyd Ladges b3 plool azan j5 ,Lgs pb ym 039,
L5 bolse v b ply ya  Sidn cladiges w9 325 Olowl
o3 U Lnigas 35 ol Jog> ain 5o 35 0§ 55585305
SIS ol S sl dn 3=V glod > (gi%e dlge (5805l
Gsb jl dpan 005 Lglsen MalS' slaops St 03Le (V) 505
Cal (i dn ey U ol S Bl dasyn 00 (glod j3 (28 Sis
2 Sges 53513 5l gghae g Slygd S lise b (5 S0l
(V)] cawd 4 sl A ) o 315 5los a5y B+ slod bo)ygS
$rSUSTAOAC gy 3k ggde 5 Shgd (B 9 (22
sy e 3 (NDF) (5 osizgd 13 Jolowls s e (4)3
el oo 53 Jolomels b 5 (BF) (hLSen g Cuvge 9
A5 5:56)x! (FJAOAC s, 3:b (ADF)

03938l a8 Cawl 00l LS liudzs (V) 3)b 2,8 1oL slagls
POl 9 AiSu oo dgna |y b Mg 03)d (slagls 0y 4 22
b Mo (o3 Ve B Y Liolial (YO) a0 iulial 1) 20y
0l 4y i L;lmslf L Cod (2> Jafw b ods dydss d\.zglf 5
sl 33531 51 F) ol 32 IS5 (g Jae g oy b
9 Lobsie oxilewy lage) i wbh oz sl
0,95 Jobo ,> (prilled fat) ons (0,8 IS5 4y o cdadlws (sla
25 Mg p glie cpl Cute J13)lge 281 )3 5 0l adlllae (23508
S JoSo 1 oolitul slacodgizs 51 (S (YD) Cuwl oadi odalie
clablowo e o mlo jleslatwl cwulalllas (S 50 . (VY) Cann
S b gy 5 (0F FF) Bl pain cublB alS Coge ol
Ondime (B 5 cedlae (pl BBy 0l (YY) (05d il o
Sgls oy & sabcdadlon gla oy 3938] 45 Wled S i)l
2 sz ke Sl g 0ad b Mg Sl e 030
04 ylo A4S ja3S et pie yol pl s (Fr) sl azils

sl oyl BaS lese i adss )3 090l gy paljl ]
Ay ol tadloe oyl edlatwl g o odlaiwl sadcladlow
oS pan p 6yl diljey Gygod p)S Verr LYY e
Jra 003l dguy el oy @l cpl e opmizron (FY) Conl anily
el e oy opl Bpas b (W) Sloads 03,05 slagls )5 (55!
B2b 0393 Joall > YU g Jesly b lagls > o 03
o Jold Jgens oadcdiblone slagaye o(FY) Mhoe 2ol
o dllb.l»_wl 03— JJL_AAA)).{ 2 sJujJJLO)ﬁl) sdsclad e

o sl o dS S g 0B G5g)0 (sla gy sl
b oy sladl ewdS S st (LCFA-Ca) yuo0; il
e ;500 4 Cond 4eSd > (6558 S b s cubld yo5;
935 Ol (39 b 4 25 L (F0) 2)h ende bl (o
by, b dgi by o JoSo yipe CutS sl LB (pioren

9,8 Gyao disj (pl )0 (gpid Ollllas LU eSS b s
Sl )I ol )al_) ) dslllas L))l (ﬁl}b] )I T L))I)’L)
9 (A J_,oS\a) ombﬂ D odd aslo oy il M
oy 9 )3 )3 pgeye 0y (Slatenl LowdS S b ()] dslio
2 opliids gl 5 Sloe oy sladl omdS Sad o
gy (2D yids 093 ool

W yg) 9 3190

ez bl o ulS Ko plis § (G pols adllas s



\VY w9 0,8doe 3 02 Bl coundS BSS glgil STy Kop g (g e

(Sis ole o5 00 53 £5) (lojl slaosr (ploowd oS5 5 1121 =Y g
Table 1-Ingredients and chemical composition of experimental diets (g/100g DM)

or
I Ration
Ingredients Jals A oy JoSe B Loy JoSe
Control  Supplement A Supplement B

a5y 20.44 20.51 20.51
Alfalfa hay
3 55 20.33 20.41 20.41
Corn silage
s lowl g 17.99 17.04 17.04
Barley grain, ground
o1 oluwl @) 16.99 16.04 16.04
Corn grain, ground
Ly Allous 13.79 13.84 13.84
Soy bean meal
518" dlous 6 6.02 6.02
Canola Meal
ale g 2 2.02 2.02
Fish powder
G sl edS S 0 2.01 2.01
CSFA!
Sl 0.39 0.38 0.38
Salt
Sl S e 0.76 0.76 0.76
Sodium bicarbonate
aeligl Sdme JoSo 0.79 0.79 0.97
Mineral/Vitamin premix
S S 0.34 0 0
Calcium carbonate
() obosds o8 5
Chemical composition (%)
(PSS 5 )5 1Ke) o pei A (555 1.64 1.7 1.7
NEL(Mcal/kg)?
Pl gy 17.8 17.7 17.5
Crude protein
&l ojlac 2.4 4.2 4
Ether Extract
S5 7.74 8 8.05
Ash
S edgd )d Jolomel b 30.3 29.9 30
Neutral Detergent Fiber
sl 0395 5D Jolomols b 19.4 19.2 19.4
Acid Detergent Fiber

S 0.5 0.4 0.35
Calcium
yhud 0.7 0.76 0.8
Phosphorus

o bl onls S
NRC b 0.5 dpulone”
! Calcium salt of fatty acids
2 Calculated according NRC (2001)
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Table 2- Fatty acid profile of diets (%)

e el g5 ol
Fatty acid profile Ration

Control Supplement A Supplement B
C16:0 17.75 14.37 21.59
Cle:l 0.2 0.12 0.46
C18:0 2.65 3.94 4.44
C18:1 21.43 22.11 29.92
C18:2 32 41.83 25.5
C18:3 11.3 8.71 6.69
ol
others 14.67 8.92 11.4
YKol 4 & Kol o
n6:n3 2.83 4.80 3.81
il O slaswl 20.15 18.31 26.03
et G (sl 79.85 81.69 73.97
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Figure 1- Weekly average of milk production in rations containing fat supplement compared to control.
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Tabled- Effect of experimental diets on DM and nutrients digestibility (%)
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Diet Parity P value
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a)}a Jals A B \ L)“")PS‘” Ll 0 y> Ll w ol
Item Ty Ty o=h o=h ol
Contro  Supplemen  Supplemen  Primiparou  Multiparou  SE . . Diet*Parit
1 tA ‘B s s M Diet  Parity y
Sis oolo
DM! 66.06 65.33 66.34 66.67 65.15 1.49 0'282 0'3291 0.8241
P Cean
CP? 67.65 66.21 67.38 67.96 66.21 1.38 0'341 0'2594 0.5631
HS odypd 3 Joloweli b
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Gl
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Figure 2. Weekly average milk fat percentage in rations containing fat supplement compared to control
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Table 6- Effect of experimental diets on milk fatty acids profile(g/100g fatty acids)

o o) S

Diet Parity P value
Ii:; Wi App JeSe s Blp JoSo g ) G eSa il oS8 e o Ol eSS ool oSS

Control  Supplement A Supplement B Primiparous Multiparous SEM  Diet Parity Diet*Parity

C4:0 1.9 1.55 1.59 1.73 1.62 0.12  0.1102  0.4607 0.1425
C6:0 1.87 2.08 1.92 2.05 1.87 0.13  0.4823 0.2344 0.9219
C8:0 1.63 1.22 1.37 1.41 1.4 0.12  0.1133  0.9825 0.7228
C10:0  3.01 2.36 2.71 2.63 2.76 025 0.2091 0.6412 0.9340
C12:0 346 3.15 3.25 3.33 3.24 0.33 0.8043  0.8223 0.6312
C14:.0 12.81° 9.06° 10.1° 10.47 10.84 0.85 0.0202 0.7143 0.9122
Cl4:1  0.41° 0.84° 0.61° 0.69 0.55 0.07 0.0023  0.0822 0.3433
Cl16:0 3297 27.77 29.22 30.03 29.94 1.77 0.1343  0.9614 0.8445
Clé6:1 1.38 1.47 1.49 1.46 1.43 0.09 0.6745 0.7543 0.8032
C18:0 12.75 13.76 13.4 13.4 13.2 0.51 0.3829 0.7291 0.8915
C18:1 23.6 26.68 26.37 25.84 25.27 0.99 0.0802 0.6222 0.0831
C18:2  2.82° 5.320 4.18° 3.79 4.44 0.52  0.0123  0.3129 0.2337
C18:3  0.28 0.22 0.19 0.22 0.23 0.03 0.1312 0.9102 0.1712
others 1.41 4.52 3.6 2.95 3.21 1.94 0.3363  0.4467 0.7824

(P<0.05) sl oo ylo gixe coglis (ghyls alio pu gy b Cindy ya (slopSile’

"Means in a row with different superscripts differ significantly (P<0.05)
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Introduction Cows need a lot of energy to produce milk in early lactation. Due to the low dry matter intake
in this period, it is necessary to increase diet energy concentration. Therefore, fat supplements are often used to
increase the concentration of metabolizable energy for reduce mobilization of adipose tissue in fresh cows. Many
studies shown that adding fat to diet of lactating cows, improves milk production and increases lactation
persistency. Increasing milk yield by 2 to 10 percent was reported in cows receiving fat supplement compared to
control. One of the limitations of using fat supplements for ruminant is its negative effects on digestion of fiber.
In some studies, using of unprotected fat sources reduced digestibility of fibers and milk fat percentage in early
lactation. In contrast, some researchers have reported that adding protected fats to the diet of lactating cows
increased milk production and had not negative effect on milk fat. The reason for this was minimum effect of
protected fat on ruminal fermentation. Usual protected fats include crystalline or prilled fatty acids,
formaldehyde treated protein encapsulated fatty acids, hydrogenated lipids, fatty acyl amides and calcium salts
of fatty acids. Calcium salts of fatty acids are lower degradable than other fat sources in rumen. More studies
should be done because of the low production of calcium salts of fatty acids in Iran and as well as the demand
for better quality of fat supplements.

Materials and Methods Twenty one Holstein cows were used under days in milk 30+8.5 with body weight
573 + 69.4. The cows were divided into three groups (3primiparous and 4 multiparous) and were offered
following rations for 100 days period:1- control (without fat supplementation), 2- ration containing fat
supplement A (laboratory made for this research in Bu-Ali Sina University), 3- ration containing fat supplement
B (Persia fat, Kimia Danesh Alvand Co, Tehran, Iran). Diets were designed to be iso-nitrogenous. After morning
milking and before feeding, cows were weighed and body scored in 30, 70 and 100 days in milk. The cows were
milked three times daily. The TMR was fed at 0530, 1430 and 2230hours daily. Feed intake and milk yield were
recorded daily and weekly sampling was performed to determine milk, feed and feces compositions. Milk
samples were analyzed for protein, fat and lactose. Feed and feces samples were analyzed for DM, Ash, CP,
ether extract and ADF. Digestibility of ration nutrients was determined using acid insoluble ash as an

indigestible marker. Blood samples were withdrawn on 45, 70 and 100 days in milk. Blood samples then were

centrifuged at 4 °C and 3000xg for 15 minutes. Then plasma was analyzed for glucose, cholesterol, triglyceride
and non-esterified fatty acids. At the end of the experiment milk samples were collected to determine milk fatty
acids profile. The fatty acids were determined using a direct method for fatty acid methyl ester synthesis using a
gas chromatograph. Data were analyzed as a completely randomized design using the MIXED procedure of
SAS.

Results and Discussion in this study using fat supplements had not effect on BCS. Dry matter intake was not
affected by diets. Milk production were higher in cows receiving fat supplement A than control while was not
different compared to fat supplement B. milk production increased significantly after two weeks. During the
treatment period, control increased milk fat percentage. Milk fat increasing was started in second week of
experiment. The amount of milk lactose increased due to the milk production increasing in cows receiving fat

1-PhD student, Animal nutrition, Animal science department, Faculty of Agriculture, Bu-Ali Sina University
2-Associate professor, Ruminant nutrition, Animal science department, Faculty of Agriculture, Bu-Ali Sina University
(*- Corresponding Author Email: h_aliarabi@yahoo.com)

DOI:10.22067/ijasr.v13i2.87392



VFeo lausl ¥ ooyl AY ol oyl pl (olo pole slpiunr gy 4y pio 4y

supplement compared to control. FCM was not different between treatments. In this study, fat supplement A and
B increased blood cholesterol. Amount of triglyceride increased but was not significant. NEFA and glucose were
not affected by diets. C14:0, C14:1 and C18:2 were influenced by rations. Percent of C8:0 was higher in control
than other treatments by 16 percent, it was not significant. Percent of C18:1 was higher in cows receiving fat
supplement A and B than control, but was not significant. Rations had not affected on nutrients digestibility.
Conclusion according to the results, fat supplement A can be used as fat source in early lactation.
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