[ Downloaded from rap.sanru.ac.ir on 2025-12-10 ]

[ DOI: 10.61882/rap.16.1.64

Research on Animal Production, Vol. 16, Issue 1, 2025 p: 64-75

sari Agriculture Sciences and Natural
Resources University

Research Paper

Effect of Supplementation Lipogenic and Lipolytic Sources on Dry Matter
Intake, Milk Composition and Blood Parameters of Lactating Cows

Mohammad Hassan Mortazavi!, Mahdi Ganjkhanlou?', Aboalfazl Zali® and
Kamran Reza Yazdi®

1. Ph.D. student, Department of Animal Science, University of Tehran, Tehran, Iran
2. Professor, Department of Animal Science, University of Tehran, Tehran, Iran,
(Corresponding author: ganjkhanlou@ut.ac.ir)

3. Professor, Department of Animal Science, University of Tehran, Tehran, Iran

Received: 04 April, 2024 Revised: 14 July, 2024 Accepted: 05 August, 2024

Extended Abstract

Background: Cows after calving, due to the production of milk with high fat content, which
increases the energy output from the body; on the other hand, due to the less dry matter intake
than what meets animal requirements, which is mainly due to metabolic and hormonal responses,
cannot provide that amount of output energy from their body. All of these factors may can cause
the activation of lipolysis messages for energy supply and as a result can cause metabolic
disorders in this period. One of the solutions to deal with these disorders is the use of nutritional
supplements, which can help prevent the occurrence of disorders during this period by reducing
lipolysis messages or reducing the energy output from the body. Therefore, this study aimed to
evaluate the effect of sodium acetate supplement as a lipogenic source and conjugated linoleic
acid supplement as a lipolytic source on the performance of lactating cows in early lactation.
Purpose of using sodium acetate supplement as a lipogenic source was to increase the animal's
energy access to supply energy for intestinal tissue cells, peripheral cells, and increase de novo
milk fatty acids production, which reduces the secretion of energy request messages by these
tissues. On the other hand, conjugated linoleic acid supplement has a negative effect on the
function of enzymes that produce milk de novo fatty acids, it causes a reduction of milk fatty
acids and prevents releasing of energy through milk, which can help reduce the negative energy
balance during early lactation. This study allows a comparative analysis of two distinct energy
adjustment systems, each employing different mechanisms to enhance the management of
negative energy balance.

Methods: Twenty-four multiparous cows with an average live body weight of 618 kg and a body
condition score (BCS) of 3.73, which were examined in terms of health and without any fever,
retention of fetal membranes, metritis, and milk fever, five days after calving were grouped into
three treatments with eight replications. The duration of the experiment was 21 days (from the
5th to the 25th day after calving). Treatments include: (1) control, (2) 100 grams per day of
conjugated linoleic acid (BASF Co) supplement with 20 percent purity content of 50 percent cis-
9 trans-11, 50 percent trans-10 cis-12, and (3) 300 grams per day sodium acetate supplement. Dry
matter intake was measured every day before feed delivery in the morning meal. Milk production
was recorded in each meal and milk compositions were measured on 5, 8, 11, 14, 17, 20, and 25
days after calving. Blood parameters including glucose, total protein, and blood urea nitrogen
were evaluated on 5, 7, 14, 20, and 25 days after calving. Statistical analysis of the parameters
that were measured several times during the experiment was performed using the mixed
procedure, and for other parameters that were measured once during the experiment, the GLM
procedure was performed using the SAS statistical software (version 9/4).

Results: Dry matter intake was not affected among treatments (P = 0.31). However, dry matter
intake on day 25 compared to day 5 in the control, conjugated linoleic acid and sodium acetate
treatments increased by 1.64, 2.16, and 2.76 kg, respectively. Feeding sodium acetate supplement
increased 19 percent daily milk production and 17 percent daily milk fat production (fat corrected
milk based on 4 percent fat) compared to the control treatment (P = 0.03). Fat corrected milk
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based on 4 percent fat was not significantly different between conjugated linoleic acid treatment
compared to other treatments (control and sodium acetate treatments; P = 0.23). Conjugated
linoleic acid supplement tended to decrease milk fat percentage compared to the other two
treatments (P = 0.09). There was a tended to be significant difference in the percentage of milk
fat in sodium acetate treatment than in the control treatment. No significant difference was
observed in the percentage and amount of daily production of other milk compounds including
lactose and protein between treatments (P > 0.10). In the blood parameters, only glucose index in
conjugated linoleic acid treatment and sodium acetate treatment was significantly higher (P =
0.01) than control treatment. However, there was no significant difference in other blood
parameters including total protein and blood urea nitrogen either in the whole period or at any
measurement time.

Conclusion: According to the results of this study, it seems that the conjugated linoleic acid
supplement improved energy storage in the body and balanced blood glucose by reducing the
energy output by reducing the percentage of milk fat. On the other hand, sodium acetate
supplement by supplying energy to the tissues and its role as a precursor of milk fat, which causes
a decrease in fatty acid extraction from blood by the mammary glands, and a decrease in lipolysis
messages caused an increase in milk fat and an increase in blood glucose.

Keywords: Conjugated linoleic acid, Fatty liver, Metabolic disease, Milk fat, Negative energy
balance
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Table 2. Effect of treatments on dry matter intake, milk production and composition

* oislojl (slales

P-value** SEM Experimental treatments*
3 2

1
0.31 1.00 21.50 19.88 19.46

0.23 1.80 39.36 35.86 35.31
0.22 221 38.90 38.69 33.85

0.04 1.92 44.83° 40.27%® 37.67°

0.09 0.28 5.13 4.26 4.97

0.04 0.37 1.96% 1.65° 1.67°

0.53 0.04 3.28 3.35 3.30

0.58 0.06 4.71 4.80 4.73

0.37 0.12 1.83 1.85 1.62

0.09 1.57 32.46 29.83 27.47

osls
Index
(39 2 pS5hS) (Bran St o3l
DMI (kg/d)

(597 2% GHE ) (a0 (s (551
Net energy consumption (Mcal/d)
(395 2 5 5kS) b
Milk (kg/d)

o v ¥ D roval
FCM 4 percent
@

Fat
doyd
Percent
395 2 PSS
kg/d
Protein
Aoy
Percent
395 2 PSS
ka/d
5
Lactose
doyd
Percent

(595 22 G JE1) "o s (5
NEL (Mcal/kg)

twliol b odd 4385 gls =Y jlas CLA L osds 4,385 (bglS =Y jlas cald =) Hlog %
* 1 = control, 2 = Supplemented with CLA, and 3 = Supplemented with sodium acetate.

** significance level is P < 0.05

P<eled gyl biro oo e

((GSY duoyd X[ -YAB) + (puBgys Juoyd X o/ +BO) + (Loy> duoyd X/ +AYR)) Xdilg) pud 1S53 NASEM, 2021 yolulyy 0 drusleo
ICalculated based on NASEM, 2021: daily milk production x (0.0929 x fat percentage) + (0.055 x protein percentage) + (0.0395 x lactose percentage)).

85590 adllas 4> (Bernal-Santos et al., 2003) cusla
SICLA 59y 0 pS Y- Ol}gp (Perfield 1l et al., 2002)
W 0655ke yobar alojl o) Jsbo) (Suid 55, BVA g,
08 59, (P>0.1) (gl sine 13U 4 b 03]y 55 (352 59,
> BCS 5 05 028l 59y )l e 1l mdwclinl o

S8 o gl 5l e SV b solanwl b

Je 1 BCS 5 ojj5 s ealojl slolos 1

o2 0 BCS g 0 59 ol wcaloads ooy )l Y
w5 b gmen & (P >0.10) sl (g)b gixe ©gles b ylogs
Hotger et al., 2013; Odens et al., 2007; Rahbar, )
pS Y+ leslawul .>g (Taghizadeh, Paya, & Kia, 2021
(P <0.10) (sl x4y bilas (yiol5 3l an VF+ 59, U CLA

059 ikl gy gyl sxe 45U Lol oy lis BCS (4l


http://dx.doi.org/10.61882/rap.16.1.64
http://rap.sanru.ac.ir/article-1-1441-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-10 ]

[ DOI: 10.61882/rap.16.1.64

6332 Ly el g Iy Jadllgl gbls 205 (50 g9y i davo

v 03 yd Syl (Gg3 slaastinl g ol S8 5 ((Bpas Suid 03l 135052 5 i @lie S

Table 3. Effect of treatments on body weight and BCS
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Figure 2. Plasma glucose concentration (mg/dl) (1= control, 2= Cows fed the CLA, 3= Cows fed sodium
acetate). (**= P<0.05, *= P<0.01)
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Figure 3. TP (A) and BUN (B) concentration (1= control, 2= Cows fed the CLA, 3= Cows fed sodium acetate).
(**= P<0.05, *= P<0.01)

1 Beta hydroxybutyric acid

2 Blood urinary nitrogen
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