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Fatty acids and lipid indices of buffalo milk yogurt

N. Naydenova*, T. Iliev, G. Mihaylova

Department of Dairy Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The present investigation had the objective to study the changes in the atherogenic index and the lipid preventive score as nutrition indicators for 
assessment of the risk of cardio-vascular diseases. The study was performed with buffalo milk, obtained from purebred Bulgarian Murrah buffaloes from II 
lactation, reared in the herd of the private farm in Dimitrievo village. The content of saturated fatty acids in buffalo yogurt is higher than in raw milk at the expense 
of unsaturated fatty acids. Omega-6/omega-3 ratio varies from 3.58 for yogurt to 4.30 for raw milk, which is within the range of the optimal values for healthy 
nutrition. The atherogenic index was calculated on the obtained values for the lauric (C12:0), myristic (C14:0) and palmitic (C16:0) acids and the unsaturated 
fatty acids. The obtained data for the raw milk and yoghurt are 2.68 and 3.24, respectively. The values of lipid preventive score calculated on the basis of fat 
content and fatty acid groups - saturated, monounsaturated and polyunsaturated, showing the degree of preventive effect regarding  the risk of cardiovascular 
disease, are 12.42 for raw milk and 14.52 for the produced yogurt, respectively.

Keywords: fatty acids, buffalo yogurt, atherogenic index, lipid preventive score

Abbreviations: SFA – saturated fatty acids, MUFA – monounsaturated fatty acids, PUFA – polyunsaturated fatty acids, USFA – unsaturated fatty acids, AI – 
atherogenic index, LPS – lipid preventive score, SCFA – shortchain fatty acids, TL – total lipids
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Introduction Material and methods

Milk and milk products, especially those with high content of Milk 
fats, saturated fatty acids and cholesterol have been considered The study was performed with buffalo milk, obtained from 
during the past three or four decades as risky food in terms of purebred Bulgarian Murrah buffaloes from II lactation, reared in the 
occurrence of various civilization diseases. This criticism has arisen herd of the private farm in Dimitrievo village. Milk samples were 
especially because milk fat contains a high fraction of saturated fatty obtained in the morning and the evening, proportionally to the milk 
acids assumed to contribute to heart diseases, body-mass gain and yield, according to rules for milk sampling. 
obesity (Ordovas, 2005; Ebringer et al., 2008). Additionally it was 

Yogurt productiondiscovered that individual fatty acids differ in their effects on serum 
The milk was pasteurized (95°С/30 min), cooled to 45°С and cholesterol, whereas most saturated acids were neutral, lauric, 

inoculated with 1.5% yogurt culture consisting of Lactobacillus myristic and palmitic acid caused pronounced increases in low 
delbrueckii ssp. bulgaricus and Streptococcus thermophilus density lipoprotein (German and Dillard, 2006). This led to the 
(Lactina 17, produced by Bankya, Bulgaria). The samples were then development of an atherogenic index which ranked foods based on 
cultivated at 42°С until coagulation, then cooled and stored in a their content of these three fatty acids (Ulbricht and Southgate, 
refrigerator at 4-6°С.1991; Chilliard et al., 2003) as problematic. 

Fatty acids extraction and analysis
The extraction of milk fat was done by the method of Rose-

Gottlieb using  diethyl ether and petroleum ether (Methodenbuch, 
Bd. VI VDLUFA-Verlag, Darmstadt, 1985). After that the solvents , the saturated fatty  from 60 to 65% of 
were evaporated on a vacuum-rotary evaporator. Sodium methylate the total fatty acids, while the unsaturated fatty vary from 35 to 
(CHONa) was used for obtaining methyl esters of the fatty acids 40% (Lock and Garnsworthy, 2003). 
(Jahreis et al., 1997). The fatty acid composition of raw milk and  (Bauman and Lock, 
yogurt was determined by gas chromatography “Pay-Unicam 304” 2010; Kliem and Givens, 2011; Grantham et al., 2012)

ТМwith flame ionization detector and column ЕС - WAX, 30 m, ID 0.25 
mm, Film:0,25 μm.

Statistics
Statistical software (Statistica 6.0) was used for statistical 

The present investigation had the objective to study the analysis. Fisher test was used for mean comparison.
changes in the atherogenic index and the lipid preventive score as 
nutrition indicators for assessment of the risk of cardio-vascular 
diseases.

Another factor verifying 
the health quality of milk is the Lipid Preventive Score (LPS), first 
suggested by Richard and Charbonnier (1994). Studies on milk lipid 
indices in Bulgaria are limited and discontinuous (Mihaylova, 2007; 
Ivanova et al., 2010). 

In buffalo milk acids vary
acids 

There are several components 
in milk fat that could influence health positively

. The higher 
content of stearic (C18:0) and oleic (C18:1) acids, as well as MUFA 
in the buffalo yoghurt have a favourable effect on human nutrition 
compared to cow and goat milk (Ivanova et al., 2010). A positive 
property of milk fat is also its good ratio 1:(1.16-4) of omega-3 and 
omega-6 fatty acids (Colomb et al., 2004).
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and manufactured yogurt stand with C 14:0, C 16:0 and C 18:0 and C Results and discussion
14:0 and C 16:0 have higher values in yogurt. Our findings of C16:0 
content (30.40) in raw buffalo milk are slightly higher than that found The typical flavour of yogurt is due to lactic acid and various 
by Galvano et al., (1984) (28.23%) and lower than that found by carbonyl compounds, i.e. acetaldehyde, acetone and diacetyl, 
Verruma and Salgado (1994) (38.3%). After coagulation, the level of produced by L. bulgaricus and S. thermophilus. L. bulgaricus 
C16:0 in yogurt increases by about 2%, while the amount of C18:0 contains intracellular esterases active on ortho- and para-
decreased approximately by 2.5%. Palmitic acid is among the main nitrophenyl derivatives of short-chain fatty acids and activity levels 
saturated fatty acids which increase the level of serum cholesterol, in vary only slightly between different strains (El Soda et al.,1986). 
contrast to stearic.Many strains of S. thermophilus  contain a lipase less active towards 

Natural yoghurt is characterized by a slightly higher content of natural lipids (De Moraes and Chandan, 1982). Consuming yogurt 
C4:0 and C14:0, which is believed to be a potential atherogenic risk active bacteria stabilizes the level of total cholesterol in the blood 
factor (increase by 1.4% from raw milk). This result is contrary to the (Water et al., 1999).
findings of Mihaylova (2007) for cow yogurt - a 12,5 % decrease of Lypolitic activity is low in lactic acid bacteria starter cultures, and 
C14:0 compared to baseline milk. Oleic acid (C18:1) was in the thus, fermentation of milk resulted in relatively small changes in fat 
largest quantity (27.65%) among the unsaturated fatty acids in raw composition (Alm, 1982; Zourari et al., 1992). The data obtained 
milk and decreased by 3% after coagulation probably due to the fact (Table 1) show that the highest levels of saturated fatty acids in raw 
that lactobacilli need oleate for their development. Fatty acids are 
essential nutrients for many lactic acid bacteria, and 
supplementation of growth medium with fatty acids can influence the 
membrane composition and growth rate (Johnsson et al., 1995; 
Muller et al., 2011). A similar trend was established by Mihaylova 
(2007) for cow yogurt. 

The content of essential C18:2 (omega 6), known for its 
atherogenic properties decreased slightly in the coagulation of milk, 
while C18:3 (omega 3) increased. These fatty acids are essential for 
growth and development and are beneficial in the maintenance of 
human health and prevention of chronic diseases and neurological 
disorders (Yashodhara et al., 2009).

The relative content of short-chain fatty acids increased during 
fermentation. These data differ from those reported by Florence et 
al. (2012), who observed slight reduction of Short-chain fatty acids 
(SCFA) during fermentation. SCFA are more abundant in yogurt, 
with the greatest increase in C10:0 (Table 1). Production of SCFA as 
a result of indigestible carbohydrates by colonic bacteria, in 
presence of fermented dairy milk may reduce the circulatory serum 
cholesterol concentration by inhibiting hepatic cholesterol synthesis, 
or by redistributing cholesterol in the plasma to the liver (Jones, 
2002)

Medium-chain fatty acids increased, whereas long-chain fatty 
acids (above C18) decreased in the final product. The low molar 
mass of medium-chain fatty acids and their solubility in water 
facilitate the action of digestive enzymes, making hydrolysis faster 
and more complete than that of long-chain fatty acids. Reduced 

Figure 1. Dynamics of saturated and unsaturated fatty
acids during yogurt production
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Figure 2. AI and LPS of raw milk and yogurt
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Table 1. Changes in fatty acid profile of milk fat during
yogurt production (n=8)

*p<0.05; **p<0.01; ***p<0.001

 Fatty acids
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Long-chain (over С18)
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  2.85

  1.09**

  2.01**

  2.25

10.30*

  1.16

30.40

  2.29

11.89

27.65**

  2.95

  0.65

10.46

46.40***

42.14**
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0.785

  4.67

  2.86

  1.03**

  3.14**

  2.55

11.75*

  1.76

31.76

  2.96

  9.49

24.60**

  2.76

  0.77

11.70

50.78***

37.62**

Raw milk Yogurt

SEM SEMMean Mean



333

chain length means that medium chain triglycerides are more rapidly challenges and oppurtunities related to human health. World 
absorbed by the body and more quickly metabolized. Because of Buiatrics Congress, 278-289.
that medium chain triglycerides are of special interest from a Chilliard Y, Ferlay A, Rouel J and Lamberet G, 2003. A review of 
therapeutic point of view (Ebringer et al., 2008). nutritional and physiological factors affecting goat milk synthesis 

The intense nature of milk and milk products is determined by and lipolysis, Journal Dairy Science, 86, 1751-1770.
the high total content of saturated fatty acids they contain (Figure 1). Colomb M, Sollberger H and Butikofer H, 2004. Impact of basal 
In yoghurt production the total amount of saturated fatty acids diet of hay and fodder beet supplemented with rapeseed, linseed 
increases by about 3.9%. The opposite trend is observed for and sunflowerseed on the fatty acid composition of milk fat. In 
unsaturated fatty acids – their quantity is higher in raw milk and International Dairy journal, 14, 6, 549-559.
decreased by 3.94% during coagulation in parallel with the increase De Moraes J, Chandan RC, 1982. Factors influencing the 
of saturated fatty acids. production and activity of a Streptococcus thermophilus lipase. 

The lipid fraction of yogurt is characterized by a relatively high Journal Food Science, 47, 1579-1583.
content of monounsaturated fatty acids – 24.62%. They decreased Ebringer L, Ferencik M and Krajcovic J, 2008. Beneficial health 
by ~ 3.6% from raw milk. As for polyunsaturated fatty acids, no effects of milk and fermented dairy products – review. Folia 
significant difference was found between raw milk and yogurt. Microbiol. 53, 5, 378-394.
Clinical studies in the last decade pointed out the need of reducing El Soda M, Abd El Wahab H, Ezzat N, Desmazeaud MJ, Ismail A, 
the omega-6/omega-3 ratio. The English Health Department (1994) 1986. The esterolytic and Iipolytic activities of the lactobacilli. II. 
recommends that the omega-6/omega-3 ratio should be below 4. Detection of the esterase system of Lactobacillus helveticus, 
Simopoulos (2006) suggested values between 5 and 10. At least a Lactobacillus bulgaricus, Lactobacillus lactis and Lactobacillus 
convergence to values between 4 and 5.1 is observed (Martin et al., acidophilus. Lait 66, 431-443.
2006). During the production of buffalo yoghurt, the biologically England Department of health, 1994. Nutritional aspects of 
important ratio C18:2 (omega-6)/C18:3 (omega-3) decreased from cardiovascular disease. Health and Social Subject, 46, 1-15.
4,54 in raw milk to 3.58 in yogurt. Due to the high content of SFA, the Florence AC, Béal  C, Silva RC, Bogsan CS, Pilleggi AL, Gioielli 
atherogenic index of milk is about 3-5 times higher compared to LA and Oliveira MN, 2012. Fatty acid profile, trans-octadecenoic, α-
other food products of animal origin. atherogenic index linolenic and conjugated linoleic acid contents differing in certified 

organic and conventional probiotic fermented milks. Food 
Chemistry, 135, 4, 2207-2214.
Galvano, S, Scerra, V, Aleo, C, D'urso, D and Lanza, E, 1984. I. 

A similar result was established by Caratteristiche fisico-chimiche e contenuto in protidi, lipidi e acidi 
Mihaylova (2007) for buffalo yogurt. grassi. In: Convegno internazionale sull'allev amento 

bufalinonelmondo, 2., Caseria, p.454-481
German JB and Dillard CJ, 2006. Composition, structure and 
absorption of milk lipids: a source of energy, fat-soluble nutriennts 

Mihaylova 2007 The values of lipid preventive score, and bioactive molecules. Critical Review Food Science Nutrition, 46, 
calculated on the basis of fat content and fatty acid groups - 57-92.
saturated, monounsaturated and polyunsaturated, showing the Grantham NM, Magliano DJ, Hodge A, Jowett J, Meikle P and 
degree of preventive effect regarding  the risk of cardiovascular Shaw JE, 2012. The association between dairy food intake and the 
disease, are 12.42 for raw milk and 14.52 for the produced yogurt, incidence of diabetes in Australia: the Australian Diabetes, Obesity 
respectively. A similar result was established by Mihaylova (2007) for and Lifestyle Study. Public Health Nutrition, Available on CJO 2012 
buffalo yogurt. doi:10.1017/S1368980012001310.

leads to a Grundy SM, 1997. What is the desirable ratio of saturated, 
polyunsaturated and monounsaturated fatty acids in the diet. 
American Journal of Clinical Nutrition ,66, 988-990.

Conclusion

The content of saturated fatty acids in buffalo yogurt is higher 
than in raw milk at the expense of unsaturated fatty acids. Omega-

Jahreis G, Fritsche J and Steinhart H, 1997. Conjugated linoleic 
6/omega-3 ratio varies from 3.58 for yogurt to 4.30 for raw milk, 

acid in milk fat: high variation depending on production system, 
which is within the range of the optimal values for healthy nutrition 

Nutrition Research, 17, 9, 1479-1484.
and has a low risk factor for human health. The values of the 

Johnsson T, Nikkilä P, Toivonen L, Rosenqvist H and Laakso S, 
atherogenic index of buffalo milk change in the range 2.68 for raw 

1995. Cellular fatty acid profiles of lactobacillus and lactococcus 
milk to 3.24 for yogurt. The degree of preventive action regarding the 

strains in relation to the oleic acid content of the cultivation medium. 
lipid preventive score was almost the same for raw milk and yoghurt

Applied and Environmental Microbiology, 61, 12, 4497-4499.
Jones J, 2002. Clinical nutrition: 7.Functional foodsmore than just 
nutrition. Canadian Medical Association Journal, p. 166.

References Kliem KE and Givens DI, 2011. Dairy products in the food chain: 
their impact on health. Annual Review of Food Science and 

Alm L, 1982. Effect of fermentation on milk fat of Swedish fermented Technology, 2, 21-36.
milk products. Journal of Dairy Science, 65, 521-530. Lock AI and Garnsworthy PC, 2003. Seasonal variation in milk 
Bauman DE and Lock AL, 2010. Milk fatty acid composition: 

The  (AI) was 
calculated on the obtained values for the lauric (C12:0), myristic 
(C14:0) and palmitic (C16:0) acids and the unsaturated fatty acids. 
The obtained data for the raw milk and yoghurt are 2.68 and 3.24, 
respectively (Figure 2). 

The lipid preventive score is an estimate of the fatty acid content 
related to the risk of cardio-vascular disorders. The optimum 
balanced fatty acid content is when LPS=TL or LPS value is possibly 
closest to TL ( ). 

The high SFA content an the low MUFA and PUFA 
levels  higher LPS value and a lower preventive degree 
related to cardiovascular disorders (Ivanova et al., 2010).

Ivanova S, Nacheva I, Miteva D, Dimov K and Tsvetkov Tsv, 
2010. Physicochemical composition, atherogenic index and 
prevantive lipid score of buffalo yoghurt after technological 
treatment and preservation. Bulgarian Journal of Agricultural 
Science, 16, 407-411.



334

9 lipidcual des aliments, Сaliers de nutrition et de dietique, 4, 234-240.conjugated linoleic acid and -desaturase activity in dairy cows. 
Livestock Production Science, 79,47-59. Simopoulos AP, 2006. Evolutionare aspects of diets, the omega 

6/omega 3 ratio and genetic variation: nutritional implications for Martin CA, Almeida VV, Ruiz MR, Visentainer JEL, Matshushuita 
chronic disease. Biomedicine & Pharmacotherapy, 60, 9, 502-507.M, Souza NE and Visentainer JV, 2006. Acidos graxos 
Ulbricht TLV and Southgate DAT, 1991. Coronary heart disease: poliinsaturados omega 3 e omega 6: importancia e ocorrencia em 
seven dietary factors. Lancet 338, 985-992alimentos. Brazilian Journalof Nutrition, 19, 761-770.
Verruma MR and Salgado JM, 1994. Chemical analysis of buffalo 
milk in relation to cow milk. Science agricola (Piracicaba, Braz.), 51, 
1, 131-137.
Water JV, Keen CL and Gershwin ME, 1999. The influence of Muller JA, Ross RP, Sybesma WFH, Fitzgerald GF and Stanton 
chronic yogurt consumption on immunity. Journal of Nutrition, 129, C, 2011. Modification of the technical properties of Lactobacillus 
1492S-1495S. johnsonii NCC 533 by supplementing the growth medium with 
Yashodhara BM, Umakanth S, Pappachau JM, Bhat SK, Kamath unsaturated fatty acids. Applied and Environmental Microbiology, 

77, 19, 6889-6898. R and Choo BH, 2009. Omega-3 fatty acids: a comprehensive 
review of their role in health and disease. Postgraduated  Medicine Ordovas JM, 2005. Diet-heart hypothesis: will diversity bring 
Journal, 85, 84-90.reconciliation? American Journal of Clinical Nutrition, 82, 919-920.
Zourari A, Accolas JP and Desmazeaud MJ, 1992. Metabolism Rasic J and Vucurovic N, 1973. Untersuchung der freien 
and biochemical characteristics of yogurt bacteria. A review. Lait, 72, Fettsäuren in Joghurt aus Kuh-, Schaf- und Ziegenmilch. 
1-34.Milchwissenschaft, 28, 220-222.

Richard J and Charbonnier A, 1994. Description d`un score 

Mihaylova G, 2007. Fatty Acid Composition and Characteristics of 
Fat in Milk and Dairy Products from Various Agroecosystems. Thesis 
for DSc, Trakia University, Stara Zagora (Bg).



Review

Genetics and Breeding

Nutrition and Physiology

Fibromelanosis in domestic chickens 
H. Lukanov, A. Genchev

Rumi and IPK Nelina – new cotton varieties
A. Stoilova, Hr. Meluca

Drying of seeds from common wheat (Triticum aestivum L.) by using Silica gel for
ex situ storage
P. Chamurlyisky, N. Tsenov, S. Stoyanova

Breeding evaluation of newly stabilized lines of maize
V. Valkova

Apricot breeding for resistance to Sharka
V. Bozhkova, S. Milusheva

Dry matter accumulation in the varieties of wheat (Triticum aestivum L.)
according to previous crop
A. Ivanova, N. Tsenov

®Reproductive performance of weaning saws after treatment with Fertipig
S. Dimitrov, G. Bonev

Reproductive performance of Polish Large White and Polish Landrace sows
B. Szostak, V. Katsarov

Effect of the feeding of products stimulating the development of bee colonies
R. Shumkova, I. Zhelyazkova

Investigations on kidney function in mulard ducklings with experimental aflatoxicosis
I. Valchev, N. Grozeva, L. Lazarov, D. Kanakov, Ts. Hristov, R. Binev, Y. Nikolov

Rumen fermentation in yearling rams fed different rations
V. Radev

Effect of different lipid and protein dietary levels on rumen ciliate fauna and cellulolytic 
activity in yearling rams
V. Radev, I. Varlyakov, R. Mihaylov

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

239

247

252

257

261

264

269

276

294

282

290

272



Production Systems

Agriculture and Environment

Product Quality and Safety

Efficacy and selectivity of antibroadleaved herbicides at durum wheat against volunteers 
of coriander, Clearfield canola, Clearfield sunflower and ExpressSun sunflower
G. Delchev

Investigations on friction coefficients of cow hooves with different dairy farm floor types
T. Penev, Z. Manolov, I. Borissov, V. Dimova, Tch. Miteva, Y. Mitev, V. Kirov

Productivity of irrigation cotton cultivated under different inter-row spaces
I. Saldzhiev, A. Muhova

Stability evaluation of mixtures among preparations with different biological effect on the 
basis of grain yield in spring vetch
G. Delchev, N. Georgieva, I. Nikolova

Biological activity of plant protection products against Tuta absoluta (Meyrick) in tomato 
grown in greenhouses
N. Valchev, V. Yankova, D. Markova

Changes of some agro-chemical parameters of Pellic Vertisol (FAO) soil type in growing 
cereal crops under organic system of agriculture
V. Koteva

Carcass composition and meat quality in lambs reared indoors and on pasture 
T. Popova, P. Marinova

Fatty acids and lipid indices of buffalo milk yogurt
N. Naydenova, T. Iliev, G. Mihaylova

Effect of supplementary honey and artificial sugar feeding of bees on the composition of 
royal jelly
R. Balkanska, I. Zhelyazkova, M. Ignatova, B. Kashamov

Influence of the amount of milk clotting enzyme with microbial and camel origin on the 
coagulation time of cow's milk
P. Panayotov, K. Yoanidu, P. Boyanova, B. Milenkov

Determining chlorophyll and carrotenoid content in Bombyx mori L. excreta by Near 
Infrared Spectroscopy
S. Atanasova, M. Panayotov, D. Pavlov, M. Duleva

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

299

305

309

313

318

322

325

331

335

339

343



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, Sept.11 – 14, Berlin, 
Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.
Ethics
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.



Volume 5, Number 3
September 2013


	WEB-TMPL



