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Table 1. Ingredient and nutrients composition of starter and experimental diets

" ialojl (sl
treatments
by byle OLS 69y (ol Sl biges (189 (soplS Sod 2l (223) S ol
Mixture of oils Ca-salts of flaxseed oil Ca-salts of soybean oil control Items (%)
10 10 10 10 iy dbgle
Alfalfa hay
405 405 405 432 € 4
Corn grain
133 133 133 133 o> &
Barley grain
26.4 26.4 26.4 26.1 by Al
Soy bean meal
45 45 45 46 pAS g
Wheat barn
135 - 2.7 - bgw gy opmls Sl
Ca-salts of soybean oil
1.35 27 _ _ Otf C)‘é9) ;"““'ls S
Ca-salts of flaxseed oil
0.35 0.35 0.35 0.35 (ot ol (53
Dicalcium phosphate
0.9 0.9 0.9 1.08 SLS ol
Calcium phosphate
0.72 0.72 0.72 0.72 SlosS (ot s
Sodium bicarbonate
Yo g .
0.45 0.45 0.45 0.45 allg 5 (ve Sy
Min-Vit premix
0.18 0.18 0.18 0.18 i
Salt
s oole wlul p (slewd <S5
Chemical components (DM)
19.7 196 19.7 197 (v00) pb o5z
Crude protein (%)
56 5.6 56 30 (20,3) 55 o)l
Ether extract (%)
17.9 17.9 17.9 18.0 oS o5l 5 Jyloeel LI
Neutral detergent fiber (%)
101 10.0 10.1 10.0 S0 gl odpd 5 Jsloeel S
Acid detergent fiber (%)
7.9 7.8 7.7 7.6 (o) S
Ash (%)
0.18 0.18 0.18 0.15 (103) eelS
Calcium (%)
058 057 0.57 058 (103) yiud

Phosphorus (%)

o3lo )55l 3 (5 1K) puad i LB (55
3.14 3.13 312 3.10 (s

Metabolisable energy (Mcal/kgDM)
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Treatments including: (1) no supplemented fat source (control; CON), (2) 3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of flaxseed
oil (Ca-CO), and (4) 3% mixture of Ca-SBO and Ca-CO (1.5% each, DM basis; MIX).

2Vitamin and mineral supplement including: 1,000,000 international units of vitamin A, 2,000,000 international units of vitamin D3, 6,000

international units of vitamin E, 0.5 g/kg vitamin B1, 0.5 g/kg vitamin B2, 48 g/kg magnesium, 35 g per kilogram of zinc, 30 grams per kilogram of

manganese, 23 grams per kilogram of iron, 10 grams per kilogram of copper, 0.6 grams per kilogram of iodine, 0.4 grams per kilogram of cobalt, 0.1
grams per kilogram of selenium.

$E e e mle Bpas oS ab i @l oy g W
2l & Cons sals jlog (p=2/+0) cusls iolojl (S, ool 205 Jgi 53 (Span Slyg 033l 5 4iljs)


http://dx.doi.org/10.61186/rap.14.39.56
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.18.9
https://rap.sanru.ac.ir/article-1-1328-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

AR

Jis e Skl al> 5 audizmo plige

G JoSe b 2)lse 3 (V) 2 (o oS b
9 S gmmdsS Gy Ggejor @dy Gl Jdde
S9die Shigs s (0 g aeSs S > alS
5 IbSe wile b il mbs b glhe o
S bdlesS 31y kel Gpas (2alS (M) o Ken
WS e 8l el iRl Bk I el 8
Sl @ bdleg i b Sl @l a8 (558
baid jli 3,90 (5551 6355l dm ) o ol (L)
slaoSo I odlital 980 (3ol (LT 0> o)k
O Bl a8 bdlles )3 s Gig LRl e 22
dpdees wdle (y9ps Cp ol Sl b
b dglio 55 ballusS ;3 Cao ol dpme el Lgw )
o 3Pl o 4 JoSo (938 b a3 (IS ()
Solon e dge cage o Jliday 5 il Bl

(NYF) 05 Slyss o33k o b S

VFeY e 1Y ojless /pmdylen Jlo ool clidgs slouinss

Jlosd D2 Brae el 5:SSke VL L e
Wlig) 0ig LRlPl e (it Lgw 19y (comlS S
ot @l 0js (P 0Y) cals ool 0pes S 5,
Josi 5 40l §) i Lgw gy 0diiS by (sladllogS
iy, bobre (g9l slos OFTen g sy, byl
oy deme Ljles plo jl gin 1) Bpae Slygs ojl
ol 5 5l Gy olis ool b 38loe (p=+/-¥)
ol 09,5 L (5)900 03 sl bl saiiS el
S5 bobe (39331 (iagh o 3 (10) 29 pluSy
Gl o Al okl 4 (9908 o slasl
9k ) (1) 23,5 Shygs 03jk 390 9 (Brae Sy
dgeke o bigw (22 b odd JoSo dllugS 5kl 0o
ol (k3 oldlbe (VF) 43 aliy) 05 I Sl
oole inlS Juuily gLyt woyp sladml 45 HlosS
sl o sl 45 o 3 o) |y b yume (Kl

ooy sladlugs Shygs o33l g ailigy ()jg il (SShe (b (jg )liwl Bpas (59) F- el Y=ol Gyl SV Joao

ol

Table 2. Effects of Omega-3 and Omega-6 fatty acids on starter intake, body weight, average daily gain and feed

efficiency of weaning Holstein calves

p-value* SEM? * olejl sla o treatments
clojled ole; e ey, oS ofs) bgw 09, aald Lo i
Treat*time Time Treat Mixture Ca-salts of Ca-salts of control Items
of oils flaxseed oil soybean oil
(392 22 £5) Fsliwl Sy
Starter intake (gr/d)
0.23 0.02 0.54 14.88 66.23 283.5 186.9 108.6 0-30d
0.04 <0.01 0.05 89.76 794.6° 897.1% 912.8%® 1061.32 31-60d
<0.01 <0.01 0.04 63.60 544.4 569.8 517.9 678.8 0-60 d
9)55‘[5) )m Sis oole
(395 »
Dry mater intake (kg/d)
0.11 <0.01 0.53 78.1 546.2 797.8 665.2 582.1 0-30d
0.19 <0.01 0.03 151.3 1414.6° 1617.1% 1682.3° 1787.72 31-60d
0.28 <0.01 0.04 108.1 980.4° 1093.6% 1223.7% 1295.72 0-60d
(p25555) o 0
Body weight (kg)
- - 0.61 1.96 39.38 39.38 39.66 39.66 3d
- - 0.37 1.83 50.33 51.50 52.05 51.16 30d
- - 0.04 2.82 68.50° 70.08% 73.832 69.14° 60 d
2 e5) sy Big ol
(39
Average daily gain (gr/d)
0.11 <0.01 0.70 0.057 0.361 0.447 0.380 0.383 0-30d
0.09 <0.01 0.42 0.072 0.597° 0.719? 0.758? 0.469° 31-60d
<0.01 <0.01 0.04 0.041 0.482° 0.548® 0.569? 0.492° 0-60 d
Y S1)gs 035b
feed efficiency?
0.04 <0.01 0.85 0.062 0.680 0.510 0.652 0.664 0-30d
0.01 <0.01 0.05 0.065 0.465% 0.385% 0.397%® 0.338° 31-60d
0.01 <0.01 0.04 0.048 0.518° 0.424° 0.470%® 0.414° 0-60d

Al o /o0 o 5D (65 gime LS 3y b )3 S piiio e Bgy>

Lo T iokS by LronlS (Kb (F1Re]) Lgs (5 (oomdS Sod oy ¥ il (59, oS Kb cars oS0 9 logS kol anls ol bajlos’
QLS 9 bigw 5y oulS Sl bglins 003 ¥ilasg) blive o (P=Sl) LS (469, (oplS Sod
Bran Sis ool JS oSS g2 s Aljg; 0139 I3 Sl pS5kS b el il Shss o33l

3:55le ylze oLzl SEM (Standard Error Means) ®
&) sixe o p-value *

a,b,c, Mean values within a row with unlike superscript letters were 5|gn|f|cantly different (P < 0.05).
Treatments including: (1) no supplemented fat sourceécontrol CON), (2) 3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of flaxseed

oil (Ca-CO), and (4) % mixture of Ca-SBO and Ca-C
2Feed efficiency = kg of ADG to kg of total DMI.

(1.5% each, DM basis; MIX).
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Table 3. Effects of Omega-3 and Omega-6 fatty acids on health scores of weaning Holstein calves

treatments’ iolojl (sl los

p-value* SEM? ) ) 059 owelS S R ) o poite
La:-o.c” ]9517-1,0 oS bgw s, Jols Items
Mixture of oils Ca-salts of Ca-salts of control
flaxseed oil soybean oil
Eghda 0yos
Fecal score
0.01 0.02 0.14° 0.05° 1.04% 1.06% 0-30d
0.01 0.12 0.16° 0.16° 1.00° 1.00% 31-60d
0.01 0.01 0.05° 0.02° 1.01% 1.02% 0-60 d
(s b
Nasal
discharge
0.41 0.08 0.00 0.16 0.00 0.00 31-60d
- - 0.00 0.00 0.00 0.00 0-60 d
i 0
Eye score
0.41 0.08 0.00 0.00 0.00 0.16 31-60d
0.94 0.01 0.16 0.16 0.16 0.28 0-60 d
G 0y
Ear score
0.54 0.01 0.16 0.00 0.33 0.16 31-60d
0.34 0.02 0.00 0.16 0.00 0.28 0-60 d
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OIS 9 bigw (5 soplS Sd bglore do )3 Vil ) bgliee 5 (F=Sal) IS (49) (oS Sl

ke Hhre olzsl SEM (Standard Error Means) ®

&> sixe pdaw p-value
a,b,c, mean values within a row with unlike superscript letters were significantly different (p < 0.05).
1. Treatments including: no supplemented fat source (control; CON), 3,3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of
flaxseed oil (Ca-CO), and 3% mixture of Ca-SBO and Ca-CO (1 5% each DM basis; MIX).
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Treatments including: (1) no supplemented fat source (control; CON), (2) 3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of
flaxseed  oil  (Ca-CO), and (4) 3% mixture of Ca-SBO and Ca-CO (1.5% each, DM basis; MIX).

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

S 25 ple R0 piagh ) b ppl By L
S5 of oBan S9r Sxb s it gl JaSo
Taw b g o ladl oS 5 4 bgje cunl (S oS
5 0l clojloass (1) 22l Ltalef] )3 oAb pms o2
28 oan VL oy cale s (1S 29,
339 503 slass 93 4 S Gialojl £ 9 Ve (sl
29k @ bgw () (59l sless S (o5 clale bl
OLS 589y Jlosd & Cams 6 3VL s g (653 gixe
9 OB 0f9) 59l e o3 ogl 92 Loy, bgloe
593) 392 FYL bgw (2g) e & s Iy, byl
(p=ly bl £+
il giuel Sl clile a8 oy ol mbs
SlSY g (ALT)  hawlpguel oYl ((ALT)
26 cos bl o) Jsb 5> (LDH) 59,0
chale o ©ygo ol @ 085 8 e slalags
Lo £y 55> Jless ly Shhudly siel Sl
B39 SUSY 3590 )3 5 (P < /) Jlde el
oromk b byles ple 4 Cons sals jlog oa
yaasl poiel VT 3l clale (p = +/o¥) 3¢ lae
sljles on @biae Sl bl 55 (ALT)

b Jg> G sl 4 by @l
chle Gy bl aglae Jldgy ol odid 5yl
clale oly)l,8 )...:L cos |y Je slaasuuld ST
ols s gly u.mla)l 0y90 el jo pyw S
cble [(p = +/F) 2g pYL byl plo & ol
Ve slajgy 2 Lgw f) ol e sl or Jg S
S Fomb byled ple 4 cans pilel £e
2 g o) 53 e 58 owesdll 2050 5 (D < 1)
(P < 1) 2 spoml e s alesl Fo 5,
P S Gpas dejp Jslite slagl
ol s Casl 01BN g ed slaallogS
xS ped 3 dm g0)9d 0 Sl Bpae Wb
(W) ol g a8 (VF) 45 S6lS aals cecl,
oy it @le bope (35 JoSe &5 dioh ol
Bl ggd S8 e g9y g U
@2 JeSe 9l PR ppe nSgn Rl
sk oawsb bls)l 0% 22 Jesl a ,\5|93'u,o
oo ngnd g Wl ypods o p (o Bais) lssets
039y o)lpd > oadalsi (SlagSuleshls (wizren
Fw Gl LB Rl Seb e Jite SaeS
(YY) 395 JS (590 G20 G Sl o0 b9 90


http://dx.doi.org/10.61186/rap.14.39.56
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.18.9
https://rap.sanru.ac.ir/article-1-1328-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

Sbia e g¥skls sal> o eulizme plige

141 oM b adls 5 et scdalio (gudy 3 Sles (g9) F~ Kl o Y=ol Cya sbosnl I o)y

&S amd e ol Lo gl ol b mre Jlws ole)S
9 O Gy eemdlS S b ikl oy (3,8 JoSo
Slge itun YKol Gt § g S ok
doe wlo)S 5 bulpd o |y dless sl Cundg
oS ey JeSo 3ys0 )3 Cuto I oyl &S wisy

M Lol (VY) 295 IS (g el s g oo
> iz sla JoSo a5 W0 )S ol adlbs Oﬁ]
@ bgpe Cul (Sen &5 3185 (53 (S n 59y U
P odiBpas o ghe b g o slanwl Sy
OSer 5 Jep imgl )3 45 pslailen (B) adl (iole]
05 bl 53 Wlgige el Vb i 05 031 (VF)

opliide s b cladllues sus L;Lmr‘,;)j 9 59 dLmA_?u'.w\)é $9) 51K 5 Y15 u)>.\m>| -0 J5.\>
Table 5. Effects of Omega-3 and Omega-6 fatty acids blood metabolites and liver enzymes of weaning Holstein
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treatments _dolojl sl los

p-value* SEM 3 . . - . . o e
By bslsce OB 089y oenlS Sod Lig (189 epelS S aals Items
Mixture of oils Ca-salts of flaxseed oil Ca-salts of soybean oil control
(3o 2 5 ke) 595
Glucose (mg/dl)
<0.01 471 84.00° 79.50° 107.3% 104.8% 30d
0.04 6.36 56.33¢ 77.50 63.16% 81.85% 60 d
(3 5 p 5 ko) Jgpads’
Cholesterol (mg/dl)
<0.01 5.50 76.16° 94.66% 58.66° 84.83® 30d
<0.01 7.98 96.33% 79.832 38.00° 86.432 60 d
(s> 2 £.5) nodl
Albumin (g/dl)
0.03 0.11 2.64%® 2.842 2.48° 2.77% 30d
<0.01 0.12 2.72% 3.11° 2.47¢ 3.07% 60 d
(s 2 £)5) IS oo
Hip width (g/dl)
0.01 0.25 5.14° 6.06° 5.13° 5.64° 30d
<0.01 0.22 5.33° 6.212 5.39° 6.267 60d
2 05 ko) dpelS g
(e
Pin Widthémg/dl)
0.05 3.18 14.83* 10.16° 19.332 22.332 30
0.05 3.40 11.83° 12.66° 21.832 16.85% 60 d
(3o 3 p )5 ko) 09l
Urea (mdg/dl)
0.79 152 19.20 18.70 19.23 20.75 30
0.01 1.98 22917 18.932 15.25° 17.18° 60 d ) )
5 5lg) 5yl g giel Sl
(4
Aspartate(gz/ilnsaminase
0.67 5.55 46.00 40.33 36.83 38.50
<0.01 3.62 36.83% 44 50% 29.50° 47.00% 60 d
3 3519 5lynsl pginel ¥
Alanine transaminase rny
0.69 0.47 7.33 9.16 8.00 5.16 30d
0.74 1.59 8.33 10.66 8.66 5.42 60 d
2 25lg) 5L5g 0 lSY
Lactate dfzm;ldrogenase
0.03 168 12752 1129° 1147° 721.1°
0.95 143 1020 1042 933.6 994.0 60 d
(3> 53 )5 ko) osilyS
Creatinine (mg/dl)
0.04 0.07 0.91° 1.122 0.98? 1.042 30d
0.48 0.05 0.87 0.92 0.98 0.94 60 d

Ablge o/ o0 paw ) gyl gxe AL D) )d Sl g

Lo ¥ iolS by coannlS (Kb (F1Kel) L (s9; oS Kb 2oy ¥ iligus () (somedS Sod earyy JoSo gy losS kel sanls ol oo’
S 5 Lo (9 (ool Sod biglno 1oy ¥ iy, Lol 5 (F=1Ral) (1S (5 g, (sapels’ Ko

3:5le ylize oLzl SEM (Standard Error Means) ®
&3 gize pdaws P-value*

a,b,c, Mean values within a row with unlike superscript letters were significantly different (P < 0.05). . .
Treatments including: (1) no supplemented fat source (control; CON), (2) 3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of

flaxseed  oil  (Ca-CO), and (4) 3%  mixture

Ca-SBO and Ca-CO (1.5% each, DM basis; MIX).


http://dx.doi.org/10.61186/rap.14.39.56
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.18.9
https://rap.sanru.ac.ir/article-1-1328-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

Cumdg sdmdplis oM I (S & S sy
& cab gyoml cbale bjles ple 4 Cuwd bgw
LKl JoSo jl oolatwl pol> obejl s u,,L.,\ﬁ
oy 0 2o ¥ e 4 bgw 4Egy (oS Ko Lie

D9 o Aoy (y9n e Lulpd ) S 5Ll

Jbjoste ookl dals g outime plype
sy oMo slaymils o Se clacdplio (ohdy 3, Sles g9, -1l ¢ ¥=Kal Gy (slatgusl S oy

LN
JoSo oS amd o Dlpiiiy pils iag (slaassly
PRl Cppdpnl Jl G 45 Lgw (g, (comdS S
odlo olul 3 20> ¥) S )kl 0y )3 Al oo
5 9y 0ig ORIF 5Slbe SRIP cage (S
Soi 08 byl plo 4 Cuans by 3 Sles
Yool Gy lodel Lite &5 1S 589, (owlS

WIS AJL»; oM 9 &95.).,0 0 303 dgaby ‘MLLS"

&l

1. Ahmadian, A., F. Fattahnia, G. Taasoli, M. Akbari-Gharaei and M. Kazemi-Bonchenari. 2018.
Effect of fat supplementation (Ca-salts) in starter diets differed in rumen undegradable protein
levels on performance, growth and blood metabolites of Holstein calves. Iranian Journal of Animal
Science, 49: 133-143 (In Persian).

2. Ambrose, D.J., J.P. Kastelic, R. Corbett, P.A. Pitney, H.V. Petit, J.A. Small and P. Zalkovic. 2006
Lower preanancy losses in lactating dairy cows fed a diet enriched in alpha-linolenic acid. Journal
of Dairy Science, 893066-3074.

3. Association of Official Analytical Chemists. 1990. Official methods of analysis. (15th ed). AOAC,
Arlington, VA.

4. Araujo, G., M. Terré and A. Bach. 2014. Interaction between milk allowance and fat content of the
starter feed on performance of Holstein calves. Journal of Dairy Science, 97: 6511-6518.

5. Ballou, M.A. and E.J. DePeters. 2008. Supplementing milk replacer with omega-3 fatty acids from
fish oil on immunocompetence and health of Jersey calves. Journal of Dairy Science, 91: 3488-
3500.

6. Calder, P.C. 2008. The relationship between the fatty acid composition of immune cells and their
function. Prostaglandins, Leukotrienes & Essential Fatty Acids, 79: 101-108.

7. Chan, J.M., P.H. Gann and E.L. Giovannucci. 2005. Role of diet in prostate cancer development
and progression. Journal of Clinical Oncology, 23: 8152-8160.

8. Curtis, C.L., C.E. Hughes, C.R. Flannery, C.B. Little, J.L. Harwood and B. Caterson. 2000. n-3
fatty acids specifically modulate catabolic factors involved in articular cartilage degradation.
Journal of Biological Chemistry, 275: 721-724.

9. Garcia, M., J. Shin, A. Schlaefli, L. Greco, F. Maunsell, J. Santos, C. Staples and W. Thatcher.
2015. Increasing intake of essential fatty acids from milk replacer benefits performance, immune
responses, and health of preweaned Holstein calves. Journal of Dairy Science, 98: 458-477.

10. Ghasemi, E., M. Azad-Shahraki and M. Khorvash. 2017. Effect of different fat supplements on
performance of dairy calves during cold season. Journal of Dairy Science, 100: 1-10.

11.Gudla, P., A. AbuGhazaleh, A. Ishlak and K. Jones. 2012. The effect of level of forage and oil
supplement on biohydrogenation intermediates and bacteria in continuous cultures. Animal Feed
Science and Technology, 171: 108-116. 5

12. Guilloteau, P., R. Zabielski, J.C. David, J.W. Blum, J.A. Morisset, M. Biernat, J. WoliEski, D.
Laubitz and Y. Hamon. 2009. Sodium butyrate as a growth promoter in milk replacer formula for
young calves. Journal of Dairy Science, 92: 1038-1049.

13. Hill, T.M., J.M. Aldrich, R.L. Schlotterbeck and H.G. Bateman Il. 2007a. Effects of changing the
fat and fatty acid composition of milk replacers fed to neonatal calves. The Professional Animal
Scientist, 23: 135-143

14, Hill, T.M., H.G. Bateman Il, J.M. Aldrich and R.L. Schlotterbeck. 2009. Effects of changing the
essential and functional fatty acid intake of dairy calves. Journal of Dairy Science, 92: 670-676.

15. Hill, T., H. Bateman, J. Aldrich and R. Schlotterbeck. 2011a. Effect of various fatty acids on dairy
calf performance. The Professional Animal Scientist, 27: 167-175.

16. Holt, S.D. 2014. Ambient temperature, calf intakes, and weight gains on preweaned dairy calves.
MS thesis. Animal, Dairy and Veterinary Sciences, Utah State University, Logan. Accessed Jun. 10:
2014.

17. Kadkhoday, A., A. Riasia, M. Alikhani, M. Dehghan-Banadaky and R. Kowsar. 2017. Effects of fat
sources and dietary C18:2 to C18:3 fatty acids ratio on growth performance, ruminal fermentation
and some blood components of Holstein calves. Livestock Science, 204: 71-77.

18. Karcher, E.L., T.M. Hill, H.G. Bateman, R.L. Schlotterbe, N. Vito, L.M. Sordillo and M.J.
VandeHaar. 2014. Comparison of supplementation of n-3 fatty acids from fish and flax oil on
cytokine gene expression and growth of milk-fed Holstein calves. Journal of Dairy Science, 97:
2329-2337.


http://dx.doi.org/10.61186/rap.14.39.56
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.18.9
https://rap.sanru.ac.ir/article-1-1328-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

Jjs e sgkds del> g caizma plg
" oo slapadld g S slacudplio (gud) 2 )Ses (59, Pl o T=el 0 (slatsndd S (o) 2

19.Kato, S., N. Asakawa, H. Mineo and J. Ushijima. 1989. Effect of short-chain fatty acids on
pancreatic exocrine secretion in calves aged 2 weeks and 13 weeks. Japanese Journal of Veterinary
Science, 51:123-127.

20. Litherland, N., D. Da Silva, R. LaBerge, J. Schefers and A. Kertz. 2014. Supplemental fat for dairy
calves during mild cold stress. Journal of Dairy Science, 97: 2980-2989

21.McDonnell R.P., V.O. John Doherty et al. 2019. Effect of supplementation with n-3
polyunsaturated fatty acids and/or B-glucans on performance, feeding behavior and immune status
of Holstein Friesian bull calves during the pre- and postweaning periods. Journal of Animal Science
and Biotechnology, 10: 7.

22. Mohtashami, B. and A. Hashemi. 2018. Experimental design and statistical analysis with R. Urmia
university publication.

23. Mohtashami, B., H. Khalilvandi-Behroozyar, R. Pirmohammadi, M. Dehghan-Banadaky, M.
Kazemi-Bonchenari, E. Dirandeh and M. Ghaffari. 2021. Effect of bioactive fatty acids on growth
performance of milk-fed Holstein dairy calves under cold stress. Research on Animal Production,
12(33): 65-73.

24. Mohtashami, B., H. Khalilvandi-Behroozyar, R. Pirmohammadi, M. Dehghan-Banadaky, M.
Kazemi-Bonchenari, E. Dirandeh and M. Ghaffari. 2021. The effect of supplemental bioactive fatty
acids on growth performance and immune function of milk-fed Holstein dairy calves during heat
stress. British Journal of Nutrition, 1-14.

25. Palmquist, D.L. 2010. Essential fatty acids in ruminant diets. In: Proceedings of the 21st Annual
Ruminant Nutrition Symposium. 2-3 February, Gainesville, FL.

26. Torbatinejad, N.M. and F. Moslemipour. 2010. Fat in Animal Nutrition. Gorgan Agricultural
Sciences and Natural Resources University publication.

27.Van Soest, P.V., J. Robertson and B. Lewis. 1991. Methods for dietary fiber, neutral detergent fiber,

and nonstarch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74: 3583-
3597.


http://dx.doi.org/10.61186/rap.14.39.56
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.18.9
https://rap.sanru.ac.ir/article-1-1328-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOR: 20.1001.1.22518622.1402.14.39.18.9 ]

[ DOI: 10.61186/rap.14.39.56 ]

Research on Animal Production, Vol. 14, N0. 39, Spring 2023 .........oiiuiiiniit et et e eaenas 65

0]€)

@hﬂ

Effect of Omega-3 and Omega-6 Fatty Acid on Growth Performance, Blood
Metabolites and Health indicators of Weaning Holstein Calves

Bahram Mohtashami! and Hamed Khalilvandi Behrouzyar?

1- PhD of Animal Nutrition, Urmia university, (Corresponding author: bahram.mohtashami@yahoo.com)
2- Associate Professor of Urmia University
Received: 17 October, 2022 Accepted: 9 January, 2023

Extended Abstract

Introduction and Objective: In Suckling calves, due to the low development of rumen, the
digestibility of food may decrease, so the energy of the diet can be increased by adding fat
sources. The present experiment was conducted to investigate the effect of omega-3 and omega-
6 fatty acids on feed intake and growth parameters of Holstein calves.

Material and Methods: A total of 40 newborn calves (average age 3 days), for 60 days, in the
form of a repeated design to 4 treatments including: (1) no supplemented fat source (control;
CON), (2) 3% calcium-salts of soybean oil (Ca-SBO), (3) 3% calcium-salts of flaxseed oil (Ca-
CO), and (4) 3% mixture of Ca-SBO and Ca-CO (1.5% each, DM basis; MIX). The study
continued 66 days and the calves were gradually weaned during 61-65 days of age.

Results: The starter intake during the period of 31 to 60 days for the control treatment was
higher than the other treatments (p=0.05), but no differences were observed among the
treatments in the entire experimental period. The daily weight gain in the periods of 31 to 60
days and the whole period for the treatment containing soybean oil supplement was better than
the control treatment (p<0.05). Regarding body weight, soybean oil treatment had the highest
weight at the end of the experiment. In terms of feed efficiency, mixed oil treatment had better
performance than the control and flaxseed oil treatment, and it was not significantly difference
with soybean oil treatment (p<0.05). Regarding blood metabolites, a significant differences
were observed between experimental treatments in terms of glucose, total protein, cholesterol
and other metabolites. Also, the liver enzyme concentration of aspartate aminotransferase for
the treatment containing soybean oil on the 60th day of the experiment was the lowest compared
to other treatments (p<0.01).

Conclusion: In general, the results showed that the use of soybean oil as a source of omega-3
fatty acids has more positive effects on the growth performance of Holstein suckling calves than
flaxseed oil.

Keywords: Blood metabolites, Calf, Fat supplement, Health, Performance, Starter feed
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