


Scope and policy of the journal
Agricultural Science and Technology /AST/ 
– an International Scientific Journal of 
Agricultural and Technology Sciences is 
published in English in one volume of 4 
issues per year, as a printed journal and in 
electronic form. The policy of the journal is 
to publish original papers, reviews and 
short communications covering the 
aspects of agriculture related with life 
sciences and modern technologies. It will 
offer opportunities to address the global 
needs relating to food and environment, 
health, exploit the technology to provide 
innovative products and sustainable 
development. Papers will be considered in 
aspects of both fundamental and applied 
science in the areas of Genetics and 
Breeding, Nutrition and Physiology, 
Production Systems, Agriculture and 
Environment and Product Quality and 
Safety. Other categories closely related to 
the above topics could be considered by 
the editors. The detailed information of the 
journal is available at the website. 
Proceedings of scientific meetings and 
conference reports will be considered for 
special issues.

Submission of Manuscripts
All manuscript written in English should be 
submitted as MS-Word file attachments via 
e-mail to ascitech@uni-sz.bg. Manuscripts 
must be prepared strictly in accordance 
with the detailed instructions for authors at 
the website 
http://www.uni-sz.bg/ascitech/index.html 
and the instructions on the last page of the 
journal. For each manuscript the 
signatures of all authors are needed 
confirming their consent to publish it and to 
nominate on author for correspondence. 
They have to be presented by a 
submission letter signed by all authors. 
The form of the submission letter is 
available upon from request from the 
Technical Assistance or could be 
downloaded from the website of the 
journal. All manuscripts are subject to 
editorial review and the editors reserve the 
right to improve style and return the paper 
for rewriting to the authors, if necessary. 
The editorial board reserves rights to reject 
manuscripts based on priorities and space 
availability in the journal.

Subscriptions 
Agricultural Science and Technology is 
published four times a year. The 
subscription price for institutions is 80 € 
and for personal subscription 30 € which 

include electronic access and delivery. 
Subscription run for full calendar year. 
Orders, which must be accompanied by 
payment may be sent direct to the 
publisher:

Trakia University
Faculty of Agriculture, Bank account: 
UniCredit Bulbank, 
Sofia BIC: UNCRBGSF

IBAN: BG29UNCR76303100117681
With UniCredit Bulbank Stara Zagora

Internet Access
This journal is included in the Trakia 
University Journals online Service which 
can be found at www.uni-sz.bg.

Copyright
All rights reserved. No part of this 
publications may be translated into other 
languages, reproduced or utilized in any 
form or by any means, electronic or 
mechanical, including photocopying or any 
information storage and retrieval system 
without permission in writing from the 
publisher. 

Address of Editorial office:
Agricultural Science and Technology 
Faculty of Agriculture, Trakia University 
Student's campus, 6000 Stara Zagora 
Bulgaria
Telephone.:   +359 42 699330
                      +359 42 699446
http://www.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tzvetanova
Telephone.: +359 42 699446
E-mail: ascitech@uni-sz.bg

 

Georgi Zhelyazkov (Bulgaria)



2011

Volume 3, Number 4
December 2011

Online Version ISSN: 1314-412X





Nutrition and Physiology

Effect of dietary coconut oil supplementation on some blood biochemical indices in yearling 
rams 

 Т. Slavov* , V. Radev, K. Sivkova, I. Varlyakov

Department of Morphology, Physiology and Animal Nutrition, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The purpose of the study was to investigate the effect of supplementing coconut oil to the ration of yearling rams on some clinically important blood 
biochemical parameters. Nine male Blackhead Pleven yearling rams were used in the experiment, with initial weight of 45.2 kg on the average. The 
experimental design included two periods. During the first period, the first group of yearling rams received 1 kg barley and 1 kg grass hay (ration I); the second 
group – 0.800 kg barley, 0,200 kg sunflower meal and 1 kg grass hay (ration II), and the third group  0.800 kg barley, 0.200 kg sunflower expeller and 1 kg grass 
hay (ration III). During the experimental period, 0.02 kg coconut oil was applied via cannulae at the time of the morning feeding in all groups. The addition of 
coconut oil to ration II resulted in increased serum total and HDL cholesterol 2.5 h after feeding (р<0.001). Serum triglycerides remained unchanged in animals 
fed rations I and II, despite the additional amount of lipids introduced in the rumen. IN all three rations, coconut oil decreased significantly serum ASAT activity 
both prior to feeding (р<0.05) and after feeding (р<0.001). After coconut oil supplementation, serum alkaline phosphatase decreased in animals fed ration II 
both before (р<0.001) and after feeding (р<0.05).

Keywords: yearling rams, blood serum enzymes, cholesterol, total lipids, triglycerides

Abbreviations: AP – alkaline phosphatase, АLAT – L-alanine, 2-oxoglutarate aminotransferase, АSAT – L-aspartate, 2-oxoglutarate aminotransferase, 
GGT – gamma-glutamyltrasnferase

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 4, pp 313 - 317, 2011

313

Introduction Мaterial and methods

The effect of dietary coconut oil supplementation was The proportion of fats in animal diet is small, but they play an 
investigated on nine male Blackhead Pleven yearling rams with important role as a concentrated source of energy and essential fatty 
average body weight of 45.2 kg. The animals were divided in three acids. Fats facilitate the absorption of fat-soluble vitamins, improve 
groups with three animals in each. They were reared indoor, in the efficiency of energy utilization and feed consumption (Palmquist, 
individual boxes, and had a constant access to drinking water and 1988; Todorov et al., 2004). Despite the ability of the animal 
salt licks. Twenty days prior to the experiment, cannulae were organism to synthesize fats, an increasing interest to 
operatively placed on rumen's dorsal sac by the method of Aliev supplementation of rations of highly productive animals is recently 
(1960). The experimental design included two 10-day periods, seen. The causes are the increased production rates, requiring diets 
during which samples were collected. Between periods, a 10-day with high energy concentration, better energy utilization when 
period of adaptation of animals to new rations was allowed. During dietary fat content is optimal, the positive effect of fat 
the first period, the first group of lambs received a ration of 1 kg supplementation of diets on productivity, the improvement of 
barley and 1 kg grass hay; the second group – 0.800 kg barley, 0.200 technologies for supplementation of feeds with fat and the so-called 
kg sunflower meal and 1 kg grass hay, and the third group  0.800 kg cry fat and last but not least, dietary and rumen-synthesized fatty 
barley, 0.200 kg sunflower expeller and 1 kg grass hay. During the acids have a potentiating effect on metabolism in ruminants and on 
second experimental period, the same rations were fed. At the same human health (Palmquist, 1988; Bauman et al., 2006).
time, animals received coconut oil at 20 g/day via the rumen Dietary fat has a specific role as a source of essential fatty acids 
cannula. Coconut oil is a source of medium-chain fatty acids. It and precursors for milk fat synthesis (Тоdorov, 2003). Binev et al. 
contains 7.59% capric acid, 50.65% lauric acid, 17.9% myristic acid, (2006) found differences in some biochemical indices between 
10.47% palmitic acid, 3.59%  stearic acid, 8.33% oleic acid and different sheep breeds. During the last decade, the interest in 
1.47% linoleic acid. Rations were offered twice daily at 8:00 AM and nutritional supplements as modifiers of the digestion in 
1:00 PM. The amount and chemical composition of diets fed to the forestomachs of ruminants is constantly growing Nedeva et 
three groups during the first period are presented in Tables 1-4.al.(2008).

Blood was sampled from v. jugularis externa prior to feeding Satisfying animal needs for nutrients requires both a more 
and 2.5 h after feeding to analyze the concentrations of total lipids, precise formulation of nutrition guidelines as well as availability of 
total cholesterol, HDL cholesterol, triglycerides, L-aspartate, 2-up-to-date information for the composition and the nutritive value of 
oxoglutarate aminotransferase (АSAT), L-alanine, 2-oxoglutarate feeds on animal productivity and consumer.

* e-mail:  todor_slavov@avb.bg
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aminotransferase (АLAT), gamma-glutamyltrasnferase (GGT) and Results and discussion
alkaline phosphatase (AP). All assays were run on an automated 
biochemistry analyzer SYNCHRON CX9 PRO in a licensed Total lipids, cholesterol and triglycerides
laboratory Bodylab Ltd, Sliven. The laboratory protocols were Table 5 presents the blood serum concentrations of total lipids, 
described elsewhere Sivkova (2007). Data were statistically total and HDL cholesterol and triglycerides in experimental animals. 
processed by Statistica for Windows software (StatSoft Inc. 1994). The addition of coconut oil to ration II increased total and HDL 

The investigation was carried out under strict observance of the cholesterol levels 2.5 h after feeding (р<0,001). The administration 
European Convention for the Protection of Vertebrate Animals used of coconut oil with ration III elevated total and HDL cholesterol 
for Experimental and Other Scientific Purposes (Strasburg/ concentrations 2.5 h after feeding and only total cholesterol before 
16.05.1986), the Law on Animal Protection in the Republic of feeding (р<0.05). Blood serum triglycerides were not altered with 
Bulgaria (part II, chapter VII: Experiments with animals, promulgated rations I and II regardless of the lipids introduced in animal rumens. 
in Official Gazette 13/2008 and 36/2008). An insignificant increase before feeding and a substantial one 

Table 1. Chemical composition of the feeding forage, (%)

Feed DM*

Chemical composition (%)

CP Cfb CF Ash

Meadow hay

Barley

Sunflower meal 

Sunflower expeller

88.20

89.90

88.80

89.70

9.03

9.60

32.50

31.10

28.30

5.00

27.50

16.90

1.90

1.70

1.50

8.80

1.00

1.30

5.70

6.20

*DM  dray matter , CP – crude protein,  CFb – crude fiber,  CF – crude fat–

Cfb

283

40

55

378

CF

19

14

  3

36

Ash

10

10

10

30

Feed
CP

kg Consumed
DM, kg

Consumed daily, g

Table 3. Daily ration of the second group of yearling rams

Meadow hay

Barley

Sunflower meal

Total

1.000

0.800

0.200

0.882

0.719

0.178

1.779

  90.3

  77.0

  65.0

232

CF

19

14

18

51

Feed
CP Cfb Ash

kg
Consumed

DM, kg

Consumed daily, g

Table 4. Daily ration of the third group of yearling rams

Meadow hay

Barley

Sunflower expeller

Total

1.000

0.800

0.200

0.882

0.719

0.179

1.780

 90.3

 77.0

 62.0

229

283

  40

  34

357

19

14

18

51

kg

1.000

1.000

CF

19

17

36

Ash

10

13

23

Feed
CP Cfb

Table 2. Daily ration of the first group of yearling rams

Consumed
DM, kg

Consumed daily ,g

Meadow hay

Barley

Total

0.882

0.899

1.781

90.3

96.0

186.3

283

 50

333



Mean 

1.63

1.67

1.49

1.60

1.64

2.52*

0.88

0.89

0.77

0.70

0.89

1.30

0.42

0.42

0.35

0.29

0.36

0.50

1.98

2.02

1.70

2.01

2.23

2.97

n

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

Table 5. Effect of coconut oil on most important blood lipid parameters in yearling rams

Ration

Hour of study

Before feeding 2,5h after feeding

Mean SEM SEM 

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

0.17

0.20

0.06

0.12

0.22

0.32

1.3

1.47

1.29

1.89***

1.82

2.59*

0.09

0.14

0.04

0.08

0.22

0.24

0.11

0.09

0.04

0.08

0.13

0.16

0.67

0.77

0.64

0.88***

0.98

1.4*

0.06

0.08

0.03

0.05

0.12

0.12

0.05

0.07

0.02

0.05

0.04

0.11

0.34

0.31

0.29

0.30

0.30

0.68***

0.04

0.05

0.03

0.05

0.01

0.09

*- comparison of results between control and experimentally group; *- p<0,05; ** - p<0,01; *** - p<0,001

Total HDL cholesterol (mmol/l)

HDL cholesterol (mmol/l)

Triglycerides (mmol/l)

Total lipids (g/l)

0.15

0.24

0.09

0.18

0.29

0.28

1.75

1.47

1.77

1.49

2.67

2.58

0.13

0.19

0.11

0.25

0.74

0.29

315

(p<0.001) occurred when ration III was fed. No statistically thrombi and thus, reduce the risk of atherosclerosis and cardiac 
significant differences in total blood lipids were observed among all infarction (Williams, 2000).
groups. The group of lipids includes natural organic compounds with The degradation of lipids and phospholipids is an enzyme 
a different structure but similar physicochemical properties – reaction.  The components of phospholipids in biomembranes are a 
triglycerides, free and ester cholesterol, fatty acids, phospholipids source of energy. This energy could partly replace the energy 
(phosphatidylcholine, sphingomyelin, lysophosphatidylcholine and obtained from carbohydrates. For example, in a dairy cow ration with 
phosphatidylethanolamine), glycolipids, fat-soluble vitamins (А, D, 3.5% ether extract, the proportion of fatty acids is 43 %, of wax - 17 
E, K), carotenoids and bile acids). The most important information is %, of chlorophyll - 4 %, of galactose – 8 % and other substances 
obtained by analysis of blood total and HDL cholesterol and –about 19 %  (Palmquist and Jenkens, 1980).
triglycerides. Serum enzymes

Non-saturated and especially omega-3 fatty acids are essential Cellular enzymes are numerous and clinically important. They 
for the organism as they are primary precursors for the synthesis of enter the blood circulation when the permeability of cell membranes 
prostaglandins. They are major immune system, fat circulation and is altered or after cell and tissue destruction, causing 
metabolism regulators, reduce the increased cholesterol and hyperenzymaemia. Analysis of aminotransferases is commonly 
triglyceride concentrations, prevent platelet aggregation into performed and with clinical and diagnostic importance. The results 
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for blood levels of ASAT, ALAT, GGT and AP in yearling rams are localized in the cytoplasm and the cell membrane. It is 
presented in Table 6. For all three rations studied, coconut oil acknowledged that increase enzyme activity is observed when liver 
decreased blood serum ASAT activity in yearling rams before and parenchyma is destructed Kaneko (1989).
after feeding (р<0.05 tо р<0.001). The addition of coconut oil to 
rations I and II in both samplings resulted in significantly reduced 
blood ALAT concentrations. The concentrations of GGT increased 

Conclusion2.5 h after feeding in animals receiving rations II and III 
supplemented with coconut oil (р<0.001). The blood serum alkaline 

The administration of coconut oil in the rumen of small phosphatase in animals fed ration II was considerably lower before 
ruminants altered blood biochemical parameters as followed: (р<0.001) and after feeding (р<0.05).

The addition of coconut oil to ration II resulted in increased After the administration of coconut oil in the rumen, the 
serum total and HDL cholesterol 2.5 h after feeding (р<0.001). concentrations of studied serum enzymes (Table 2) remained within 

Serum triglycerides remained unchanged in animals fed rations the reference ranges. The studied enzymes are found everywhere in 
I and II, despite the additional amount of lipids introduced in the the organism, but their activity is especially high in the liver. They are 

Ration

Hour of study

before feeding 2,5h after feeding

n Mean MeanSEM SEM

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

ration I

ration I + coconut oil

ration II

ration II + coconut oil

ration III

ration III + coconut oil

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

Table 6. Effect of coconut oil on blood serum activities of some important enzymes in yearling rams

* - comparison of results between control and experimentally  group; *  - p<0,05; * *  - p<0,01; * * *  - p<0,001

ASAT (U/I)

ALAT (U/I)

GGT (U/I)

AP (U/L)

7.34

1.68

8.20

1.44

6.94

8.60

77.25

28.5***

85.08

39.6***

76.42

46.33***

5.28

2.81

4.67

1.76

4.87

3.63

2.44

0.79

2.62

0.42

2.32

2.26

15.11

9.83***

19.19

11.8***

16.06

13.33

1.12

0.79

1.45

0.40

1.63

0.42

4.91

10.07

4.06

5.23

5.43

13.98

56.42

60.83

68.83

87.6***

61.17

83.5***

3.57

4.28

2.97

3.60

3.58

3.30

91.75

32.17***

98.50

33***

64.42

38.83*

18.54

10.83**

20.42

10.67**

11.82

10.50

67.92

56.18

80.42

77.33

53.75

68.67

151.92

123.50

199.83

85.67***

175.50

163.50

14.58

36.53

22.67

14.91

20.51

48.69

143.92

99.83

164.17

98.2*

193.42

183.00

16.18

28.04

22.56

17.72

15.10

27.21
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rumen. 268.
For all three rations, coconut oil decreased significantly serum Кaneko JJ , 1989, Clinical Biochemistry of Domestic Animal. Fourth 

ASAT activity both prior to feeding (р<0.05) and after feeding edition, Academic press, Inc. Toronto.
(р<0.001). Nedeva N, Sivkova K, Radev V, Tcankova M and Slavov T, 2008. 

After coconut oil supplementation, serum alkaline phosphatase Influence of preparation multienzimniya Hostazym C 100 at buffalo 
decreased in animals fed ration II both before (р<0.001) and after kalf fed rations with different proportion of concentrated feed and 
feeding (р<0.05). bulky. I Influence of Hostazym C 100 on the concentration of 

hydrogen ions, ammonia, total and molar ratio of volatile fatty acids. 
Animal Science, V, 100-106 (Bg).
Palmquist DL , 1988. The Feeding Value of Fats. In: World Animal 
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