Iranian Journal of Animal Science ol ol
Vol 48, No 4, Winter 2018 (603-611) i ”"Lc
DOI: 10.22059/ijas.2018.244449.653574 (FY=PAY (2) VAP line oF 8,Lels FA 550

JUES 898 bl (5 s (SWIE"  Sg5 Sdstiml B 9 3 5hos Oy el Lilicko b 405 56

"ok Olars Sugo 9" ST (owosT g (Suge I 15 Jadlgyl ¢ e I
b‘}i‘ ‘CJS Lb‘}éj e‘.{.ﬁ‘.} mb c‘;& ) 6})}‘.&5 d’“e':}»‘q g.}k—.ﬂ‘ ) _)L::J‘J “5}53 ‘5_’%.:5‘.5 .‘~ LY g\

OYAV/YY 25 pdy Gyl = \WFAVAR 12l s o)

oS>

2
ol s el Pl O Gl e BI85 Rl 5l e e S S Lands 5 51 oS S, B S
St sl 53 JI 5,95 53 S5 Sl 5 b GLS 5 5 M5 (Bran S B3l g e wle SU s Gk
Had g 3 (K 4 (L 5gbar 5 SB35l Gt 55 YY) 3505 il 15 bt cplila 58 Y0 Sled o cpbitla
(0 5 CLA 555 28T LS &l b glous (£ 05 281 OLS &ls ( CLA JaSo (¥ (pldl 0 slaced g2e) dals (V1 fuld b3
SV, 55 O ks AE (5,80l Blhgy e S g B ers K Bale Ldd 0ls ol doS eedS s, 5 dluS
ol S& b 5 5md el 65 g S S S S e (gl ) D) A Camd YN 5 VE Y Y Y N Y
S NEFA Chle i CudS 5 CueS (b mae i b3be b (5,505 8 (NEFA) ey &y il b 5151 o slade! 5 (LDL)
b awlio 53 CLA [l s lawdly 58518 B (515 5 e 6593 53 (P>/00) 3,5 45 bl 36 cod Loty S5
Jg fedS CBale (P<0/00) ol 1, LDL cdale o 5V (J 28 jlas (P<4/00) 555 5YL CLA 5 OLS b glsu 5 OLS b (slao o
2P o el BI85 S, b (P<0/00) 5 VL bjles Sos b amslis 53 il 51 e VE 5V (slaSs, 53 dald Hles

PP PYREI PP PP PRCACI KPS RN W

CLA (55 DS o35 28T OLS (gl (sro3l9

Effect of feeding different sources of fatty acids on performance and blood
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ABSTRACT

Feeding unsaturated fatty acids sources in dairy cows is an strategy to improve animal health during postpartum
period. The aim of this study was to investigate the effects of different sources of fatty acids on dry matter intake
(DMI), milk production and composition and blood metabolites during the transition period in Holstein dairy cow.
Multiparous pregnant Holstein cows (n=35) were selected (around 21 days before calving) and assigned randomly to
one of the five experimental treatments including: 1) control (Source of palmitic acid), 2) CLA supplementation, 3)
extruded linseed (LIN), 4) extruded linseed and CLA blend (LIN+CLA), 5) meal and calcium oil sesame. DMI and
milk yield were recorded daily. Blood samples were collected at -21, -14, -7, -3, 0, 3, 7, 14 and 21 d relative to
calving to determine plasma concentration of glucose, cholesterol, triglyceride, low density lipoprotein (LDL) and
nonesterified fatty acid (NEFA). DMI, milk yield and composition, plasma concentrations of NEFA and triglyceride
were not affected by treatments. During the postpartum period, plasma concentrations of glucose were greater in
CLA treatment compared with control, LIN and LIN+CLA diets. Control treatment had the greatest plasma
concentration of LDL. Cholesterol concentration of control treatment was higher at 7 and 14 d post calving compared
with other treatments. In overall, feeding the unsaturated fatty acid improved concentration of blood metabolites,
although they had no effect on milk performance.
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Table 1. Ingredients of pre and postpartum diets

. Prepartum Postpartum
Ingredient (% of DM) Control CLA Lin  CLA+Lin  Sesame Control CLA  Lin  CLA+Lin  Sesame
Alfalfa hay mid 31.75 3175 31.75 31.75 31.75 24.25 2425 24.25 24.25 24.25
Corn silage 28.57 28.57 28.57 28.57 28.57 17.15 17.15 17.15 17.15 17.15
Beet pulp, dehydrated 0.60 0.60 0.60 0.60 0.60 2.50 250 250 2.50 2.50
Corn grain, ground 7.94 794 794 7.94 7.94 15.16 15.16 15.16 15.16 15.16
Barley grain, ground 11.90 11.90 11.90 11.90 11.90 12.91 1291 1291 12.91 12.91
Soybean meal 5.16 5.16 5.16 5.16 5.16 11.45 1145 1145 11.45 11.45
Cottonseed whole 0.6 0.6 0.6 0.6 0.6 1.68 1.68 1.68 1.68 1.68
Corn gluten meal - - - - - 1.68 168 1.68 1.68 1.68
Canola meal 3.17 3.17 0.99 1.87 - 6.72 6.72 2.35 3.65 -
Wheat bran 6.55 6.55 6.75 6.67 7.62 - - 0.49 0.34 2.53
Extruded linseed - - 2.86 1.67 - - - 5.09 3.65 -
Fat powder * 0.95 0.56 - - - 1.68 1.23 - - -
Sesame meal - - - - 2.18 - - - - 4.32
Ca salt of Sesame oil? - - - - 0.83 - - - - 1.4
CLA supplement® - 04 - 0.4 - - 0.5 - 0.5 -
Glycoline 1.19 1.19 1.19 1.19 1.19 1.40 1.40 1.40 1.40 1.40
Sodium bicarbonate - - - - - 0.9 0.9 0.9 0.9 0.9
Ammonium chloride 0.79 079 0.79 0.79 0.79 - - - - -
Magnesium oxide - - - - - 0.28 0.28 0.28 0.28 0.28
Mg sulfate 0.4 04 04 0.4 04 - - - - -
Salt - - - - - 0.28 028 0.28 0.28 0.28
Min and vit premix* 0.4 0.4 0.4 0.4 0.4 0.56 056 0.56 0.56 0.56
Calcium carbonate 0.4 0.4 0.48 0.48 0.4 0.34 034 073 0.67 0.56
DCP 0.2 0.2 0.2 0.2 0.2 0.28 034 034 0.28 0.16
Zeolite - - - - - 0.78 0.78 0.72 0.67 0.78
Toxin binder 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05
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1. Ca salt of palmitic and stearic acids (kimiya Alvand Sience based Company, Ghom, Iran).

2. Kimiya Alvand Sience based Company, Ghom, Iran.

3. Lutrel Pure, BASF, Ludwigshafen, Gemany, supplied by Golbar Navid Bahar Company
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4. Contained (per kg): 1,600,000 IU of Vitamin A, 250,000 IU of Vitamin D3, 7000 mg of Vitamin E, 250 mg Vitamin biotin (H2), 40 g of P, 160 g of Ca, 10,000 mg of Mn, 30
mg of S, 14,000 mg of Zn, 5,000 mg of Fe, 6,000 mg of Cu, 100 mg of Co, 200 mg of I, 100 mg of Se and 3000 mg of Anti-oxidant.
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Table 2. Nutrient and fatty acid composition of pre and postpartum diets
Prepartum Postpartum
Control  CLA Lin  CLA+Lin Sesame Control CLA Lin  CLA+Lin Sesame

Chemical composition, (% of DM)
CP 155 155 1553 15.53 15.56 1727 17.28 17.27 17.28 17.29
Fat 3.45 3.45 3.46 3.45 3.47 4.08 4.10 4.10 4.09 4.08
NDF 37.63 3763 3744 37.51 37.77 3025 30.25 29.85 30.01 30.6
ADF 22.57 2257 2245 225 22.55 18.67 18.67 18.39 18.52 18.64
Ca 0.83 0.83 0.77 0.80 0.80 0.82 0.82 0.82 0.83 0.81
K 1.24 124 125 1.25 1.25 111 111 112 1.12 111
Na 0.05 0.05 0.05 0.05 0.05 0.40 0.40 0.40 0.40 0.40
S 0.27 0.27 0.25 0.26 0.24 0.27 0.27 0.24 0.25 0.22
cl 0.70 0.70 0.70 0.70 0.70 0.32 032 032 0.32 0.32
DCAD (mEq/100g) -2.39 -2.36 -0.84 -1.68 -1.20 19.89 19.86 22.19 21.53 233
NEL (Mcal/Kg) 1.68 1.68 1.66 1.66 1.66 1.57 157 157 157 157
FA composition, g/100 g of FA
C12:0 0.23 024 0.10 0.11 0.10 0.36 0.38 0.22 0.26 0.23
C14:0 0.95 0.94 0.48 0.51 0.43 0.81 0.79 0.51 0.55 0.46
C16:0 2550  24.09 1243 12.96 13.46 2398 2210 13.33 14.31 14.40
C16:1 0.26 025 0.30 0.31 0.27 0.23 021 0.6 0.50 0.44
C18:0 3.42 3.24 3.46 3.35 3.63 3.23 2.98 3.48 3.32 3.65
C18:1t 0.07 0.08 052 0.57 0.71 0.04 0.05 045 0.51 0.63
C18:1c 2659  25.02 17.59 17.33 23.37 2166 19.22 16.29 15.71 21.94
C18:2 32.57 3420 39.62 41.71 50.21 3223 3423 36.22 39.08 46.74
C18:3 9.04 9.80 2413 20.96 6.65 1446  15.87 26.89 22.23 9.55
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Table 3. Least squares means for DMI, milk yield and milk composition among dietary treatments
Variable Diets P-value
Control CLA Lin Lin+CLA Sesame SEM Diet Time Diet*Time

Prepartum

DMI (Kg) 14.49 13.08 13.28 14.27 14.37 0.71 0.51 <0.0001 0.53
Postpartum

DMI (Kg) 19.22 18.33 18.29 18.17 18.81 0.85 0.90 <0.0001 0.001
Milk yield (Kg/d) 35.07 35.17 36.46 37.01 36.28 1.60 0.84 0.001 0.57
Milk fat (%) 3.72 3.64 3.66 3.77 3.46 0.24 0.90 0.03 0.84
Milk protein (%) 2.88 2.86 2.84 2.84 2.74 0.1 0.91 0.002 0.33
Milk lactose (%) 4.69 4.63 4.65 4.62 4.41 0.11 0.47 0.15 0.62
Milk fat (kg/d) 1.36 1.24 1.35 141 1.25 0.12 0.81 0.70 0.50
Milk protein (kg/d) 1.07 0.99 1.04 1.03 1.03 0.07 0.97 0.04 0.22
Milk lactose (Kg/d) 1.72 157 1.73 171 1.67 0.11 0.87 0.005 0.22
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Table 4. Least square means of plasma metabolites concentrations dairy of Holstein cows fed diets treatment

. Diets P-value
Variable CON CLA LN LN+CLA sS85 M "B Time  DietTime

Prepartum

Glucose (mg/dL) 5214 5115  51.07 50.19 5623 195 0.18 048 0.10
Cholesterol (mg/dL) 116.29 107.05 108.38 110.90 11824 864 0.84 <0.001 0.02
Triglycerides (mg/dL) 2850 2477 2575 31.25 2981 176 008 022 0.58
LDL (mg/dL) 1424 1022  12.26 11.2 8.2 219 044 015 0.24
NEFA 7d pre calving (mmol/L) 0.26 0.26 0.24 0.26 025 001 066 0.001 0.72
Postpartum

Glucose (mg/dL) 55.53"  64.85° 52.29" 51.59° 57.09® 3.06 004 033 0.95
Cholesterol (mg/dL) 119.75  97.84  98.05 100.08 9237 693 014 <0.001 0.006
Triglycerides (mg/dL) 2656  19.74 2355 22.07 2074 175 009 017 0.11
LDL (mg/dL) 12.95* 873"  561° 6.67° 6.01° 143 002 001 0.08
NEFA 7d post calving (mmol/L) 0.38 0.33 0.34 0.44 0.37 0.04 0.66 0.001 0.72
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