Iranian Journal of Animal Science ol ol
Vol 48, No 4, Winter 2018 (493-503) i ”"Lc
DOI: 10.22059/ijas.2017.243378.653567 (FAY=0-¥ () 177 liws; oF 8)Lats FA 3,00

390 i Oy Sl (SgK1 g JES! 539 38 By ool g 3935 9 (il Slo > wl owiy
R il (8 gl S

"3 M8 gl 9" Sl e T 953 T cwgs peT Lo
"Jb.w) 5@') 5‘5})‘5\:&5 SM‘Q s)b_étpw‘ 3 JL_..U‘) u-\aﬁu‘ wb&)ls ‘5‘99.1-:;.;‘3 .Y' K) Y e\

PRV /N 028 dy gyl — AFAVA/ 1dlys g y)

o>

2
G 38 WY S o glaied R U1 8555 53 Byy by GooF 5 ol o 0393l S0 s sliteny
st Cbli> ol p 8 00 03550 CB b pss sles (g3l 05) CC L sals ol bl sl les s eslizul opliila
0 03330 BB L pylex e 5 Buy pmslns 0,5 e 0 50K 55503 Goy3) BC b pgw sled (pls ly 2 531 & 555 2 5
S b awslis ;3 BB 5 BC jlas als 0L i s gy (Byy ool r;fu'\“ 0 LU Suy 03 BayF g edid Chli> by (Jg
A s fl G ladl doss g Pl B0 s G badl s () Sl L5 o CB ,Ls 4 CC
C16:1 CLAL oz del dops 5 695 gy K L gldld Oz okl pseme bl syl (P<t/40)
Sl Sl ys slaslE s B8 gs Wsm dix b o sladenl Ol (P>4/00) azilis 5,56 C20:1 5 C18:1n9c (C18:1n9t
s e g 650 bl sl s CC oy 8 syl L Olues Ll (P<t/+0) BB 5 BC slasl§ 51 sYL CB
Gags Sl Sl sl JWEI6ss 53 Biy ey as 0500 G5 oplals (P<H/00) adla Lewdly S8l

Sy Ao F (5 S 3 Oz sladl

By ol JUE1 5555 ssl (bl b o el 581 1S S0

Effect of dietary betaine supplementation and vitamin B, injection during the
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ABSTRACT

In this research effects of dietary supplemention with betaine and injection of vitamin B, during the transition period
on profile of milk fatty acids was investigated using 32 Holstein dairy cows. Experimental treatments included
control (a basal diet without any supplementation; CC), CB (supplemnting with 50 g of rumen unprotected betaine
per day per head during the transition period), BC (injection of 0.5 mg vitamin B, in a 10-days interval) and CC
(supplemnting with 50 g of unprotected betaine per day per head plus injection of 0.5 mg vitamin B, in a 10-days
interval. The CB and BB significantly increased denovo synthesis of fatty acids in mammary gland and milk fat
concentration of saturated fatty acids (P<0.05). Experimental treatments had no effect on milk fat concentratios of
total mono-unsaturated fatty acids, C14: 1, C16: 1, C18: 1n9t, C18:1n9c and C20:1 (P> 0.05). Milk fat concentration
of polyunsaturated fatty acids was higher in cows recived CB than in BC and BB cows, but similar to CC cows.
Experimental treatments had no effect on perentage of milk fat and plasma concentration of glucose (P>0.05). In
conclusion, to inceraese denovo synthesis of fatty acids in mammary glands intarmuscualr injection of vitamin By, in
transition cows is recommended.
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Table 1. Ingredients and chemical composition of
experimental diets

Ingredient (%DM) Close fresh

up
Corn silage 41.6 25.34
Alfalfa hay 16 14.27
Wheat straw 2.7 1.84
Beet pulp 2.22 4.05
Corn grain 13.07 11.09
Barley grain 10.46 19.53
Cottonseed whole 1.093 0.66
Cottonseed meal 0.53 1.61
Canola meal 5.87
Soybean meal 5.29 9.05
Soybean-whole roast 1.622 0.98
Fish meal 1.09 1.66
Calcium chloride 0.35
Magnesium sulphate 0.46
limestone 0.59 0.59
Phosphate dicalcium 0.28
Magnesium oxide 0.21
Fat crystallite 0.71
Salt white 0.43
Sodium bicarbonate 0.85
Mineral and vitamin premix* 2.925 1.00
Yeast composition? 0.04
Calculated Chemical composition (%
DM)
oM 68.41 77.12
CP 13.52 16.73
Ether extract 3.15 3.65
NDF 36.6 33.9
ADF 215 20.4
NFC?® 37.7 371
Ash 6.42 9.35
NE*(Mcal/kg) 1.50 1.63
Ca (%DM) 0.89 0.81
P (%DM) 0.32 0.44
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1) Each kg (DM basis) of mineral and vitamin premix contained 180
g of Ca; 70 g of P; 35 g of K; 50 g of Na; 58 g of CI; 30 g of Mg; 32
g of S; 5 g of Mn; 4 g of Fe; 3 g of Zn; 300 mg of Cu; 100 mg of I;
100 mg of Co; 20 mg of Se; 500,000 IU of vitamin A; 100,000 IU of
vitamin Ds. 100 IU of vitamin E; and 3 g of antioxidant., Zyeast: Beta
Agriculture, Yiregir/Adana, 3Non-fiber carbohydrates (NFC) = 100
— (CP + NDF +EE + ash)., 4Net energy for lactation (NEI) was
calculated respectively in close up and fresh according to NRC
(2001). Betaine (anhydrous betaine with 0.97 purity; Shanxi
Xinliyuan Biotechnology Co. Ltd, Taiyuan, China). B12
(Cobaphoos, each ml contain 125 mg a-0xy benzyl physphinicum as
phosphorous source and 0.5 mg vitamin Bj;; DarouPakhsh
Distribution vet. Co, Iran).

o Gl 65N &S gl (6T aiged
ot YA 595 5T 51 Gmalesl 8,90 55T sz 59, i 50
o o Gidgd (bl 5l o 285 D9 oliallsS ]



fay VPAS lins) oF 5l oFA 8,58 el ol psle

(P<e/00) ols s 6 5VL weys CC Lo L S5t = el LSS o ali Lo susaline oliee = Y
oS 6[.%5154 S NS B C18:0 <7 Sl 2oy u,...aLc)T sla> ).:\ = jj Elo| i )LQ.».! ).».:L =T ‘u,».i’L».a
P<120) 09 VL ba)los Ko slagll 4 s BC el ol j 1S5 50l e 4y by e

BB lass logls ol (02 )0 @z el cnl Oliee
b Ll (P<+/+0) 595 3¥b CC o (slagls 4 Cannd

o g s
o gLl oy glaasul

o b anslie 5o 3o Loy (gile JoSe (g 5 L G 5 o syl b 4 il g3l b
w7 Sl aoyd 5 (Gl 838 50 oz slase] BB JLus s ol gl .ol o 03,1 ¥ Jour
P<e1+0) s o gl Gl cel CB Jloss 5 CC lows b ammlin o

S o QLS gy @l &5 yebilen 5 C8:0 €60 wyr ool oy (o lo sine

Bivomelng Gy 550 cod gldl oy slaal Gy el ey (P<e[+0) ob i C14:0

2 Buromelng G5 3 ey 28l Al aoys CC Llag & Cows CB Loy L C10:0
LS 599381 el cnl el sl Sl 51 (S aid edmlive aiw) ool yo b )kl wgles
g, Se el g ol 5l eolatwl g oz @ O )_‘_,L GMLA)i sbles (P>4/-0)

W)l 5l S 4 By eeling <ol (gl aness

o5 yr C15:0 5 C120 wyz bl aoyo
3o C16:0 e .\_\.w‘ Qoo (p>./,a) sl
JoSis LS 1y aling cpl doyo B/ aS(s,0bas CB o 5 OC Lot 4 s BB 5 BC lalons

.(MCDOWQ”, 2000) AR 0 Mm IS )"" CB )Lo.:)S 55 ).:YL: 6)“5 . )5“0‘\_’

(22 sl Jio slo il J5 5l (s00,0) (sialesl sloo ez b oudasdis lagls’ pois jo gLl 0 slaownl oS 5 Y Jgor
Table 2. Saturated fatty acids composition in the milk of cows fed the experimental diets (% of total FA methyl esters)

Treatments®
cc CB BC BB SEM P-value

6:0 2.00° 2.09° 2.67° 2.68° 0.095 0.001
8:0 0.93" 0.95° 1.21° 1.23° 0.032 0.001
10:0 2.32° 2.89° 2.61%® 2.30° 0.166 0.052
12:0 4.11 3.83 3.49 3.85 0.336 0.635
14:0 10.13° 9.78° 11.34 11.26% 0.238 0.001
15:0 1.26 1.08 1.23 1.15 0.098 0.551
16:0 29.07° 30.40° 31.35% 32.00* 0.330 0.001
18:0 11.58° 12.12% 13.47% 12.53° 0.299 0.001
SFA? 61.43° 63.18" 68.11° 66.42° 0.712 0.001
Denovo® 48.58° 49.97° 53.39% 52.73% 0.670 0.001
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1) Treatments: CC, control diet wihout beatine supplemnation and vitamin B;, injection; CB, supplementation of control diet with 50g/day/head with
beatine as top-dressed; BC, injection of vitamin Bi, every 10 days; BB, supplementation of control diet with 50g/day/head with beatine as top-dressed
and injection of vitamin By, every 10 days.
2) Saturated fatty acids
3) Synthesis of fatty acids in the mammary gland (total of C6:0 to C16).
Means with different superscript letters in rows are significantly different (P<0.05).
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Table 3. Monounsaturated fatty acids composition in the milk of cows fed the experimental diets
(% of total FA methyl esters)

Treatments”
cC CB BC BB SEM P-value
14:1 1.16 0.95 1.02 1.20 0.139 0.5479
16:1 2.19 2.03 2.23 2.24 0.086 0.2893
17:1 0.90° 0.72° 0.84% 0.76° 0.047 0.0478
C18:1n9t 2.10 2.00 1.95 1.96 0.225 0.5335
C18:1n9c 20.40 22.26 19.89 20.34 0.654 0.0713
20:1 0.40 0.23 0.43 0.40 0.020 0.4086
MUFA? 27.17 28.42 26.38 26.91 0.630 0.1524
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1) Treatments: CC, control diet wihout beatine supplemnation and vitamin B;, injection; CB, supplementation of control diet with 50g/day/head with
beatine as top-dressed; BC, injection of vitamin Bi, every 10 days; BB, supplementation of control diet with 50g/day/head with beatine as top-dressed

and injection of vitamin By, every 10 days.
2) Mono-unsaturated fatty acids.

Means with different superscript letters within rows are significantly different (P<0.05).
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Table 4. Polyunsaturated fatty acids composition in the milk fat of cows fed the experimental diets
(% of total FA methyl esters)
Treatments

cC cB BC BB SEM P-value
C18:2n6t 0.49 0.43 0.40 0.41 0.044 0.4766
C18:2n6¢c 350 3.84° 3.26° 3.53% 0.112 0.0105
C18:3n3 0.28° 0.26%® 0.29° 0.23° 0.011 0.0032
PUFA2? 4.28° 4.54° 3.96° 4.18° 0.117 0.0120
Unsaturated fatty acids 31.46% 32.97% 30.34° 31.10® 0.630 0.0425
PUFA:SFA® 0.06 0.07? 0.05° 0.06 0.002 0.0001

u*’i) 2 sl 58l 59, ;2 50 0,5 00 Loadsile oo wald b > CB BAY psling 63,5 5 il b (g3l oS gy aald 6> (CC ilalos (A

Sy Dygot 95 uly o Sl il g, 58 50 05 00 Lot bz (gileeSe BB By aeliug LSt 59, 03 58 32,5 BC S g0 o5
Biv el JbSG ja5 00,2 5,5 4
,a.ijjg Qg i L ey L_gb:..\:.,.:\ 4

Eldl Gz laanl 4 AilF s wign Wiz b oy slaaswl cod (¥

1) Treatments: CC, control diet wihout beatine supplemnation and vitamin B;, injection; CB, supplementation of control diet with 50g/day/head with

beatine as top-dressed; BC, injection of vitamin B;, every 10 days; BB, supplementation of control diet with 50g/day/head with beatine as top-dressed

and injection of vitamin By, every 10 days.

2) Mono-unsaturated fatty acids.

2) Polyunsaturated fatty acids.

3) Polyunsaturated fatty acids: Saturated fatty acids.
Means with different superscript letters within rows are significantly different (P<0.05).
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Table 5. Milk fat percentage and plasam concentration of glucose (mg/dl) in cows fed the experimental diets

Treatments®
cC CB BC BB SEM P-value
Fat 2.86 2.99 3.02 2.92 0.046 0.0919
Glucose 37.76 38.50 48.62 41.62 3.232 0.0939
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1) Treatments: CC, control diet wihout beatine supplemnation and vitamin By, injection; CB, supplementation of control diet with 50g/day/head with
beatine as top-dressed; BC, injection of vitamin By, every 10 days; BB, supplementation of control diet with 50g/day/head with beatine as top-dressed

and injection of vitamin By, every 10 days. o i
Means with different superscript letters within rows are significantly different (P<0.05).
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