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Abstract:

BACKGROUND: Feeding unsaturated fatty acids sources in dairy cows is considered as a strategy to
improve animal health during postpartum period and milk fatty acid profile.

OBJECTIVES: This study aimed to investigate the effects of conjugated linoleic acid supplement and
combination of sesame meal and oil on performance and milk fatty acid composition of dairy cows
during transition period.

METHODS: Twenty-one multiparous Holstein cows (249 days of pregnancy) were randomly assigned
to 3 dietary treatments including: 1) control with a source of calcium salts of palm oil (0.95 and 1.68%
of the dry matter in prepartum and postpartum diets, respectively), 2) conjugated linoleic acid supple-
mentation (0.4 and 0.5% of the dry matter in prepartum and postpartum diets, respectively) 3) sesame
meal (2.18 and 4.32% of the dry matter in prepartum and postpartum diets, respectively) and calcium
salt of sesame oil (0.83 and 1.4% of the dry matter in prepartum and postpartum diets, respectively) as
source of n-6.

RESULTS: Dry matter intake, body weight, body condition score, average milk yield and component
including fat, protein and lactose were not affected by dietary treatments. The proportion of short and
medium chain fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids were not affect-
ed by dietary treatments. Conjugated linoleic acid supplement numerically increased content of cis-9,
trans-11 conjugated linoleic acid and reduced short chain fatty acids (<12 carbons) in milk fat compared
to control and sesame treatments.

CONCLUSIONS: Feeding conjugated linoleic acid supplement and combination of sesame meal and
oil had no effect on performance, milk composition and fatty acid profile.
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Linoleic Acid Sesame In Dairy Cows
Introduction

Nearly all fatty acids with 4 to 14 car-
bons and half of palmitic acid in milk fat
originate from de-novo synthesis in mam-
mary gland. The major carbon sources for
de-novo synthesis, acetate and 3-hydroxy
butyrate are produced from rumen fermen-
tation. The highest of palmitic acid and all
of the long chain fatty acids are uptaken by
mammary gland from circulation. The long
chain fatty acids in plasma either originate
from diet or from fatty acid mobilization
(Grummer, 1991). Saturated fatty acids can
lead to cardiovascular diseases through af-
fecting LDL and HDL cholesterol (Hu et
al., 2001) and saturated fatty acid induced
enhancement of plasma cholesterol in hu-
man diet was attributed to C12:0, C14:0
and C16:0 (Ney, 1991). On the other hand,
mono-unsaturated fatty acid (MUFA) and
poly-unsaturated fatty acids (PUFA; linole-
ic and linolenic acids) showed positive ef-
fects on human health (Haug et al., 2007).
Conjugated linoleic acid in a geometric and
positional isomer of linoleic acid and cis-
9, trans-11 is the predominant isomer of
CLA in ruminant’s milk which is produced
from vaccenic acid in mammary gland (Kay
et al., 2004). Conjugated linoleic acid has
been reported to have many beneficial ef-
fects including anticancer, prevention of
atherosclerosis, anti-obesity, anti-diabetic
and stimulation of immune system (Bau-
man et al., 2001). Linoleic and alpha-lino-
lenic acids which are predominant PUFA in
ruminant’s diet, are the precursor of cis-9,
trans-11 CLA in rumen biohydrogenation
process (AbuGhazaleh et al., 2003). Milk
fat can be influenced by physiological and
environmental factors. The physiological
factors usually affect energy balance which
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has less potential for affecting milk fat,
whereas nutrition as an important and influ-
ential environmental factor can be used as a
practical strategy for manipulation of milk
fat yield and composition (Bauman and
Griinari, 2001). In some studies, feeding of
lipid sources rich in linoleic acid decreased
milk fat content (ALZahal et al., 2008; He
and Armentano, 2011). Supplementation of
CLA in diet reduced de-novo fatty acid syn-
thesis and also C16:0 and C16:1 content in
milk fat, whereas proportion of long chain
fatty acids longer than 17 carbons was in-
creased in response to CLA supplemen-
tation. In addition, cis-9, trans-11 CLA to
trans-11 ration and proportion of PUFA in
milk fat increased in response to CLA sup-
plementation (Odens et al., 2007). Concen-
tration of cis-9, trans-11 CLA and PUFA in
milk fat were enhanced by feeding sources
of n-3 and n-6 fatty acids, whereas saturat-
ed fatty acids concentration was reduced
in response to n-3 and n-6 fatty acids sup-
plementation (AbuGhazaleh, et al., 2002).
These shifts in composition of milk fat fatty
acids would be beneficial for human health,
since medium chain and saturated fatty ac-
ids of milk fat in human diet can increase
plasma cholesterol content (Ney, 1991).
The results of a meta-analysis from 145 ex-
periments considering the effects of oilseed
supplementation on milk fatty acid profile
demonstrated that n-3 and n-6 enriched fat
sources do not influence short and medium
chain fatty acid and also trans 18:1 fatty ac-
1ds, however the isomers of 18:2 and 18:1
were affected individually (Glasser et al.,
2008). Hence, this experiment aimed to in-
vestigate the effects of feeding CLA supple-
mentation and combination of sesame meal
and calcium salt of sesame oil on milk fat
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fatty acid profile during transition period.
Material and Methods

The experiment was conducted at the
Natural Resources & Agricultural Research
Farm of Tehran University, Karaj, Iran.
Twenty-one multiparous pregnant Holstein
cows were divided into 3 treatment groups
based on parity, body weight and milk yield
of the last lactation. The cows were placed
in individual stalls and had free access to
water. Treatment administration was ini-
tiated 21 days before anticipated calving
date and continued until 21 DIM. Exper-
imental diets consisted of: 1) calcium salt
of saturated fatty acid (40% palmitic acid;
control), 2) CLA supplement (Lutrel Pure,
BASF, Ludwigshafen, Germany, supplied
by Golbar Navid Bahar Company, 9% cis-
9 trans-11 CLA and 9% trans-10 cis-12
CLA), 3). Combination of sesame meal and
calcium salt of sesame oil as source of n-6
fatty acid (Kimiya Alvand Science-based
Company, Ghom, Iran). The rations were
formulated according to NRC (2001) re-
quirements for dairy cows during pre and
postpartum period and were isocaloric and
isonitrogenous. The cows were fed total
mixed ration (TMR) in 2 morning and after-
noon meals and feed refusals were collect-
ed daily before the morning meal during the
whole experiment. The ingredients, chem-
ical composition and fatty acid profile of
dietary treatments are presented in Table 1
and 2, respectively. Body Weight (BW) and
Body Condition Score (BCS) of the cows
were determined 21 days before parturition
and 5 and 21 days postpartum. The BCS of
the cows was assigned according to 1 to 5
score scale (score 1 and 5 respectively for
very thin and very fat cows). After partu-
rition, the cows were milked 3 times daily
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and milk samples were collected weekly
for measuring milk components including
fat, protein and lactose. At the last week of
the experiment another milk sample was
collected which was the proportional mix-
ture of 3 milking times, and frozen at -20 °C
for determination of milk fatty acid profile.
The preparation of the sample for milk fat-
ty acid analysis was according to national
standard of Iran with the number of 8818
(milk fat- preparation of methyl-ester of fat-
ty acid- Azmon method). The fatty acid pro-
file was determined by Gas-chromatograph
machine (Yl 6100GC, Youngling, South
Korea) with the column length of 60 m and
diameter of 0.25 mm (BPX70, SGE Analyt-
ic Science, Australia). Hydrogen gas (with
the purity of 99.999 % and flow rate of 2
ml/min) was used as carrier gas. The initial
temperature was 50 °C and was constant for
5 min and then increased with the rate of
40 °C per min until 200 °C and after 6 min
started to increase with the rate of 40 °C per
min to reach 240 °C and remained constant
for 10 min to allow all gases to be exited
from the column. Identification of the peaks
was done by comparing each individual
peak with the peak of pure fatty acid stan-
dard and the results were expressed propor-
tionately. Data were analyzed by MIXED
procedure of SAS software for repeated
measurements (DMI, milk yield and com-
ponents) and GLM procedure of SAS was
used for analyzing single measurements
(milk fat fatty acid profile). The experimen-
tal model for repeated data is as following:

Yijk= p + Ti + Pj + TPij + eijk

Where Yijk; dependent variable, u; mean
value, Ti; treatment effect, Pj; period effect,
TPij; interaction of treatment and period
and eijk; experimental error.

371



Linoleic Acid Sesame In Dairy Cows

Neda Sheikh., et al.

Table 1. Ingredients and nutrient composition of experimental diets (Control: diet containing calcium salt of palm oil; CLA:
diet containing CLA supplement and Sesame: diet containing sesame meal and calcium salt of sesame oil). 1Contained (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.

Prepartum Postpartum
Ingredient (% of DM) Control CLA Sesame Control CLA Sesame
Alfalfa hay mid 31.75 31.75 31.75 24.25 24.25 24.25
Corn silage 28.57 28.57 28.57 17.15 17.15 17.15
Beet pulp, dehydrated - - - 2.50 2.50 2.50
Corn grain, ground 7.94 7.94 7.94 15.16 15.16 15.16
Barley grain, ground 11.90 11.90 11.90 12.91 12.91 12.91
Soybean meal 5.16 5.16 5.16 11.45 11.45 11.45
Cottonseed whole 0.6 0.6 0.6 1.68 1.68 1.68
Corn gluten meal - - - 1.68 1.68 1.68
Canola meal 3.17 3.17 - 6.72 6.72 -
Wheat bran 6.55 6.55 7.62 - - 2.53
Ca salt of palm oil 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 - 0.4 - - 0.5 -
Glycoline 1.19 1.19 1.19 1.40 1.40 1.40
Sodium bicarbonate - - - 0.9 0.9 0.9
Ammonium chloride 0.79 0.79 0.79 - - -
Magnesium oxide - - - 0.28 0.28 0.28
Mg sulfate 0.4 0.4 0.4 - - -
Salt - - - 0.28 0.28 0.28
Min and vit premix1 0.4 0.4 0.4 0.56 0.56 0.56
Calcium carbonate 0.4 0.4 0.4 0.34 0.34 0.56
DCP 0.2 0.2 0.2 0.28 0.34 0.16
Zeolite - - - 0.78 0.67 0.78
Toxin binder 0.04 0.04 0.04 0.05 0.05 0.05
NEL (Mcal/Kg) 1.57 1.57 1.57 1.68 1.68 1.66
CP (% of DM) 15.5 15.5 15.56 17.27 17.28 17.29
Fat (% of DM) 3.45 3.45 3.47 4.08 4.10 4.08
NDF (% of DM) 37.63 37.63 37.77 30.25 30.25 30.6
ADF (% of DM) 22.57 22.57 22.55 18.67 18.67 18.64

Results

Performance: The results related to
DMI, milk yield and composition, BW and
BCS are presented in Table 3. Dry matter in-
take was not affected by dietary treatments
during pre and postpartum period, where-
as period effect was statistically signifi-
cant during both pre and postpartum period
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(P<0.05). Dry matter intake was reduced in
all treatments during prepartum period as
calving time came on and after calving, DMI
was increased gradually by progression of
lactation. Moreover, DMI was affected by
interaction of period and treatment during
postpartum period (P<0.05). Average daily
milk yield and components of milk includ-
ing fat, protein and lactose were not affect-
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Table 2. Fatty acid composition of experimental diets (Control: diet containing calcium salt of palm oil; CLA: diet containing
CLA supplement and Sesame: diet containing sesame meal and calcium salt of sesame oil).

Prepartum Postpartum

Fatty acids, % of total fatty acids ~ Control CLA Sesame Control CLA Sesame
C12:0 0.24 0.24 0.10 0.36 0.38 0.23
C14:0 0.95 0.94 0.43 0.81 0.79 0.46
C16:0 25.50 24.09 13.46 23.98 22.10 14.40
Cleé:1 0.26 0.25 0.27 0.23 0.21 0.44
C18:0 3.42 3.24 3.63 322 2.98 3.65
C18:1 trans 0.07 0.08 0.71 0.04 0.05 0.63
C18:1 cis 26.59 25.02 23.37 21.66 19.33 21.94
C18:2 32.58 34.28 50.21 32.33 34.23 46.74
C18:3 9.04 9.80 6.64 14.46 15.87 9.55

Table 3. Least squares means for DMI (dry matter intake), BW (body weight), BCS (body condition score), milk yield and
milk composition among dietary treatments.( Diets include: Control: calcium salt of saturated fatty acids; CLA: CLA sup-
plement; Sesame: Combination of sesame meal and calcium salt of sesame oil as source of n-6 fatty acid). * Standard error

of means.
*Diet *SEM P-value

Item Control CLA Sesame Diet Time Diet*Time
DMI (Kg)
Prepartum 14.49 13.08 14.39 0.88 0.47 0.001 0.80
Postpartum 19.23 18.33 18.80 0.77 0.73 0.0001 0.02
Milk yield (Kg/d) 34.19 35.53 35.15 1.98 0.89 0.002 0.47
Milk fat (%) 3.73 3.64 3.47 0.22 0.70 0.22 0.94
Milk protein (%) 2.89 2.86 2.74 0.09 0.45 0.06 0.08
Milk lactose (%) 4.67 4.63 4.41 0.11 0.26 0.42 0.68
Milk fat (kg/d) 1.35 1.24 1.25 0.1 0.72 0.64 0.62
Milk protein (kg/d) 1.07 0.99 1.01 0.08 0.79 0.06 0.71
Milk lactose (Kg/d) 1.72 1.57 1.67 0.12 0.7 0.01 0.29
BW at 249 d of pregnancy, kg 654.71 659.17 664.57 30.46 0.97 - -
BW 5 d post calving, kg 589.29 580.83 614.43 25.92 0.64 - -
BW at 21 DIM, kg 563.36 561.83 574.28 22.04 0.91 - -
BCS at 249 d of pregnancy 3.50 3.54 3.54 0.09 0.93 - -
BCS 5 d post calving 3.21 3.21 3.29 0.09 0.77 - -
BCS at 21 days in milk 3.12 3.16 3.12 0.05 0.83 - -

ed by dietary treatments. Milk yield and lac-
tose content were affected by period during
postpartum period (P<0.05) and milk pro-
tein content and yield were numerically
affected (P<0.06). Body weight and BCS
were not affected by dietary treatments.
Milk fatty acid profile: Milk fatty acid
profile affected by dietary treatments is pre-
sented in Table 4. The reduction in the pro-
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portion of the short chain fatty acids (<12
carbons) was numerically greater in milk fat
of cows receiving CLA (4.96%) compared
to control group (8.21%). Also, the milk fat
of CLA treatment tended (P=0.11) to have a
greater content of cis-9, trans-11 CLA com-
pared to control treatment. The proportion
of PUFA was higher in milk fat from cows
fed sesame meal and oil comparing to cows
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Table 4. Milk fatty acids profiles of dairy cows fed different diets during transition period. (Diets include: Control: calcium
salt of saturated fatty acids; CLA: CLA supplement; Sesame: Combination of sesame meal and calcium salt of sesame oil as
source of n-6 fatty acid). 1Standard error of means. 2 SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA:
Polyunsaturated fatty acid. 3 SFA: UFA: Saturated fatty acid to unsaturated fatty acid ratio.

Item control CLA Sesame SEM1 Pvalue
C4:0 2.84 1.48 221 0.43 0.16
C6:0 1.77 1.11 1.83 0.33 0.30
C8:0 1.21 0.75 1.28 0.23 0.28
C10:0 2.35 1.57 2.30 0.35 0.29
C11:0 0.04 0.04 0.04 0.01 0.93
C:12 8.21 4.96 7.66 1.23 0.22
C12:0 2.36 1.88 2.37 0.34 0.55
C13:0 0.15 0.14 0.13 0.02 0.76
Cl14:0 7.8 7.92 7.46 1.14 0.96
Cl4:1 0.89 0.85 0.84 0.12 0.96
C15:0 0.76 0.88 0.90 0.15 0.74
Cl15:1 0.22 0.23 0.21 0.04 0.90
Cl12-15 12.18 11.90 11.92 1.66 0.99
C:16 20.39 16.86 19.57 2.25 0.54
Cl16:0 26.93 27.01 24.78 0.86 0.20
Cle6:1 3.12 3.19 3.02 0.17 0.69
C17:0 0.78 0.83 0.73 0.05 0.45
C17:1 0.46 0.48 0.43 0.03 0.53
C18:0 12.27 12.834 12.77 0.75 0.84
C18:1 trans 1.70 1.97 2.67 0.44 0.34
Cl18:lcis 28.33 29.98 29.14 2.01 0.85
C18:2 trans 0.23 0.28 0.31 0.05 0.54
C18:2 cis 3.66 3.64 4.27 0.27 0.24
C18:3n3 0.35 0.35 0.44 0.06 0.50
cis-9,trans-11 CLA  0.47 0.74 0.64 0.08 0.11
SFA? 59.26 56.46 56.80 1.88 0.55
PUFA? 4.71 5.17 5.66 0.29 0.14
MUFA? 34.72 36.70 36.31 1.91 0.75
SFA:UFA? 1.52 1.36 1.35 0.11 0.57

fed CLA supplemented and control diets
(P=0.15). The saturated to unsaturated fatty
acid ratio and proportion of MUFA in milk
fat was not affected by dietary treatments
(P>0.05).

Discussion

Performance: There was no difference in
DMI between dietary treatments during pre
and postpartum period. Supplementation of
CLA in dairy cows’ diet during transition
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period (Rezai et al., 2016; Bernal-Santos et
al., 2003), feeding rolled soybean seed to
dairy cows during various prepartum peri-
ods (Gardinal et al., 2016) and also inclu-
sion of various proportion of sesame meal
during early lactation of dairy cows (Shirza-
degan & Jafari, 2014) did not affect DMI
significantly all of which are consistent with
current research. Furthermore, using a mix-
ture of plant oil with different proportions
up to 4.07 % of dietary dry matter did not
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negatively affect DMI (He et al., 2011).
Abomasal infusion of incremental doses
of trans-10, cis-12 CLA in dairy cows did
not affect milk yield and protein percent-
age and yield, whereas milk fat percent-
age and yield were reduced in response to
trans-10, cis-12 CLA infusion (Peterson et
al., 2002). Moreover, feeding CLA to dairy
cows during transition period comparing to
palm oil increased milk yield and reduced
milk fat content (Rezai et al., 2016). The
lack of milk fat depression in response to
CLA supplementation during the first weeks
of lactation in current study is in agreement
with some other studies (Schlegel et al.,
2012; Bernal-Santos et al., 2003; Kay et
al., 2006). Feeding sesame in dairy cows
during early lactation reduced milk yield
and protein content and increased milk fat
content, however, milk lactose was not af-
fected (Shirzadegan & Jafari, 2014) which
is not consistent with current study. Increas-
ing the level of soybean oil supplementation
as a source of linoleic acid caused a linear
reduction in milk fat content and increased
milk yield (Al Zahal et al., 2008). In addi-
tion, increasing the level of sunflower oil,
source of linoleic acid in dairy cows’ diet
reduced milk fat content (He et al., 2011).
N-6 fatty acid enriched fat supplement can
reduce milk fat content through production
of trans-10, cis-12 CLA during biohydroge-
nation (Shingfield et al., 2010). In current
study, milk fat yield and percentage were
lower in cows fed CLA supplement and
sesame meal and oil comparing to control
group, however the difference was not sta-
tistically significant (P> 0.05). Lack of milk
fat depression in response to CLA supple-
mentation during the first weeks of lactation
has been attributed to low CLA absorption
by the mammary gland. Elevated concen-
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tration of plasma NEFA as a consequence of
adipose tissue mobilization during the tran-
sition period may restrict absorption of CLA
by the epithelial cell of mammary gland
(Schlegel et al., 2015). On the other hand,
CLA supplementation in dairy cows from 2
weeks prepartum until 20 weeks postpartum
did not influence milk fat content during the
first weeks of lactation (Bernal-Santos et
al., 2003). They stated that the lack of milk
fat reduction cannot be attributed to reduced
uptake of trans-10, cis-12 CLA by the mam-
mary gland as it was continuously trans-
ferred to milk fat during the experiment.
They stated that the lack of milk fat reduc-
tion cannot be attributed to reduced uptake
of trans-10, cis-12 CLA by the mammary
gland as it was continuously transferred to
milk fat during the experiment. Enhanced
mobilization of fat reserves during early lac-
tation increases the proportion of absorbed
NEFA by the mammary gland for triglycer-
ide synthesis, however, it is not clear why
enhanced proportion of NEFA for milk fat
synthesis completely eliminates the inhibi-
tory effect of CLA on milk fat synthesis. It
has been reported that due to attenuation of
cellular signaling systems, trans-10, cis-12
CLA does not have the ability to induce the
coordinated reduction in expression of lipo-
genic enzyme (Bernal-Santos et al., 2003).
In the current study, body weight and body
condition score were not affected by dietary
treatments. This is in agreement with pre-
vious research (Souza et al., 2016; Prado
et al., 2016). Milk fat synthesis utilizes 50
% of energy required for milk fat synthesis
and is the major factor for increasing ener-
gy requirement during early lactation which
leads to mobilization of body reserves (von
Soosten et al., 2011). As milk yield and milk
fat content and yield were not affected by
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dietary treatments in current study, lack of
difference in BW and BCS between dietary
treatment would be expectable.

Milk fatty acid profile: The proportion
of short and medium chain fatty acids was
not affected by dietary treatments in current
study. Inclusion of CLA supplement during
transition period of dairy cows reduced the
proportion of short and medium chain fatty
acids and palmitic acid and increased trans
18:1 fatty acid, whereas cis-9, trans-11
CLA concentration was not affected by
CLA supplementation (Rezaei et al., 2016).
In another study, CLA supplementation in
dairy cows’ diet increased the proportion
of trans-10, cis-12 CLA in milk fat, how-
ever the concentration of other fatty acids
was not affected by CLA supplementation
comparing to control group (Chandler et
al., 2017). Feeding extruded soybean seed
as a source of acid linoleic and calcium
salt of long chain fatty acids did not show
any significant effect on C4:0, C6:0 and
Cl16:1, whereas decreased proportion of
C8:0, C10:0, C12:0, C14:0, Cl14:1, C15:0
and C17:0 and increased C18:0, C18:1,
C18:2 and C18:3 in milk fat (Schauff et
al., 1992). Feeding rolled soybean seed for
various periods during prepartum increased
cis-9, cis-12 C18:2, cis-9, trans-11 and total
PUFA in milk fat, whereas the proportion
of short and long chain fatty acids was not
affected (Gardinal et al., 2016). Inclusion of
processed cottonseed reduced the propor-
tion of fatty acids with 14 to 16 carbons and
increased cis-9, trans-11 CLA concentration
in milk fat (Chen et al., 2007). Also, dietary
supplementation of 2% sunflower seed oil
(Daietal., 2011) or corn oil and palm kernel
oil (Giron et al., 2016) enhanced the cis-9,
trans-11 CLA content in milk fat. General-
ly, diets containing long chain PUFA reduce
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de-novo synthesis of medium chain fatty
acids by the mammary gland (Kennelly,
1996). In current study, total short chain fat-
ty acids (lower than 11 carbons) in milk fat
in CLA and sesame groups was lower than
control group, however, the difference was
not statistically significant. Total PUFA pro-
portion was higher in cows receiving sesa-
me compared to CLA and control groups,
however the difference was not statistically
significant (P=0.14). Increased PUFA con-
tent in milk fat of cows receiving sesame
can be related to direct transfer of calcium
salt of linoleic acid scaping from ruminal
biohydrogenation to mammary gland. Cis-9,
trans-11 CLA isomer concentration was nu-
merically higher in milk fat of cows receiv-
ing CLA supplement comparing to sesame
and control groups (P=0.11), which demon-
strates transference of this isomer from ru-
minal protected CLA to mammary gland.
The length of experimental period, amount
of dietary fat supplement, lactation phase,
energy balance and genetic potential for
milk production are the influential factors
on milk fatty acid composition. Any factors
that can cause negative energy balance in
dairy cows, can overshadow the effect of fat
supplement of milk fatty acid composition
due to mobilization of long chain fatty acids
from body reserves and their transference to
milk fat (Schauff et al., 1992).

Inclusion of CLA supplement and mix-
ture of sesame meal and oil in transition
cows diet compared to saturated fat powder
(calcium salt of palmitic acid) did not affect
performance, milk component and milk fat
fatty acid profile. It seems that due to neg-
ative energy balance condition, the effects
of dietary fatty acids are mitigated by the
NEFA mobilized from body reserves during
negative energy balance.
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