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Abstract. The peculiarities of fatty acid content of milk of Grey Ukrainian breed of breeding 

farm “Polyvanivka” and private farm “MotherFarm” is investigated. Fatty acid content was detected 

in the Ukrainian Laboratory of Quality and Food Safety in Agrarian Industry of the National 

University of Biological Resources and Nature of Ukraine, Kyjiv, at gas chromatograph Trace Ultra 

with FID detector and capillary column SP-2560 (Supelco). The results were compared to data of 

other scientists on fatty acid content of commercial breeds of Ukraine and previous own research on 

local Whiteheaded Ukrainian. There were detected noticeable individual deviations. Comparison of 

fatty acid content in the milk of investigated local breeds and commercial ones (holstenized Ukrainian 

Black-and-White breed and Holstein) showed similar content of saturated acids with certain fluctu-

ations, but the quantity of essential α-linoleic acid was 10 times lower in the milk of commercial 

breeds. 
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ОСОБЛИВОСТІ МОЛОЧНОГО ЖИРУ СІРОЇ УКРАЇНСЬКОЇ ПОРОДИ ВЕЛИКОЇ 

РОГАТОЇ ХУДОБИ 

Н. Л. Рєзникова 

Інститут розведення і генетики тварин імені М.В.Зубця НААН (Чубинське, Україна) 

Досліджено особливості жирнокислотного складу молока корів сірої української породи 

племзаводу «Поливанівка» та приватного підприємства “MotherFarm”. Вміст жирних кис-

лот визначали в Українській лабораторії оцінки якості та безпеки продукції АПК НУБіП Ук-

раїни за допомогою газового хроматографа Trace Ultra з полум’яно-іонізаційним детектором 

і капілярною колонкою SP-2560 (Supelco). 

Результати порівнювали з даними інших авторів щодо вмісту жирних кислот в молоці 

корів комерційних порід України та попередніми власними дослідженнями по білоголовій ук-

раїнській породі. Виявлено помітні коливання вмісту окремих жирних кислот в межах вибі-

рки. Порівняння вмісту жирних кислот в молоці локальних та комерційних порід засвідчує 

схожий кількісний склад насичених жирних кислот з певними коливаннями, проте кількість 

ессенціальної ліноленової кислоти була в 10 разів вищою в молоці корів досліджених локальних 

порід. 

Ключові слова: сіра українська порода, велика рогата худоба, збереження генофонду, мо-

лочний жир, вміст жирних кислот 

 

ОСОБЕННОСТИ МОЛОЧНОГО ЖИРА СЕРОЙ УКРАИНСКОЙ ПОРОДЫ  

КРУПНОГО РОГАТОГО СКОТА 

Н. Л. Резникова 

Институт разведения и генетики животных имени М.В.Зубца НААН (Чубинское, Украина) 

Исследованы особенности жирнокислотного состава молока коров серой украинской 

породы племзавода «Поливановка» и частного предприятия “MotherFarm”. Содержание 

жирных кислот определяли в Украинской лаборатории оценки качества и безопасности про-
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дукции АПК НУБиП Украины на газовом хроматографе Trace Ultra с пламенно-ионизацион-

ным детектором и капиллярной колонкой SP-2560 (Supelco). Результаты сравнивали с дан-

ными других авторов по содержанию жирных кислот в молоке коров коммерческих пород 

Украины и предыдущими собственными исследованиями по белоголовой украинской породе. 

Выявлены заметные колебания содержания определенных жирных кислот в пределах вы-

борки. Сравнение содержания жирных кислот в молоке локальных и коммерческих пород за-

свидетельствовало похожий количественный состав по насыщенным жирным кислотам с 

определенными колебаниями, хотя количество эссенциальной линоленовой кислоты было в 10 

раз выше в молоке коров исследуемых локальных пород. 

Ключевые слова: серая украинская порода, крупный рогатый скот, сохранение гено-

фонда, молочный жир, содержание жирных кислот 

 

Introduction. Grey Ukrainian cattle breed inseparably linked to the history of Ukraine and has 

great cultural value. This breed is one of ancient, which traces several millennia BC and the most 

unique cattle breed of Ukraine. Grey Ukrainian bulls are linked with ancient Ukrainian industrial 

international dealing – salt selling, which is witnessed to exist since 11 century [17]. Cattle of this 

breed were highly welcomed at markets of Russian empire [14, 16] because of strong and elastic skins 

(7% of live weight [5, 11, 13]). And their live weight constituted up to 1300 kg [5]. Cows of the breed 

were characterized with good maternal qualities and fat milk (up to 9%).  

Since 1973 cows of the breed are not milked, but used as maternal base for this breed 

youngsters’ rearing, as it was decided to breed it in beef direction.  

But meat qualities of the breed significantly yield to meat qualities of the best international and 

national beef breeds of Ukraine. It caused the situation when Grey Ukrainian is going to be extinct as 

the main power of breed survive and prospering in market conditions is profit. Now this breed is 

available in two herds of Ukraine, counting about 1000 heads, conserved because of state policy in 

this direction (subordinated and leaded by institutions of National Academy of Agrarian Sciences of 

Ukraine), though at the beginning of XX century this breed numbered 2.8 million of heads. But press 

of market conditions since the beginning of 20th century has led to the loss of some valuable traits of 

the breed, including specific cultural peculiarities (length of horns) and even disease resistance in 

certain cases. So, there is needed urgent measures for its conservation.  

One of the possible ways of its conservation is commercialization of useful traits, which are 

superior to such traits of other breeds of Ukraine and the world. It is firstly qualitative traits of the 

breed, including content of milk.  

One of the important constituents of taste and quality of milk is fat, which depends greatly on 

qualitative and quantitative fatty acid content. Besides that, saturated fatty acids, which constitute 

main part of milk fat are admitted to be facilitating thrombosis and aterosclorosis [30], because of 

cholesterol depositing. Vice versa, unsaturated acids take part in biosynthesis of prostaglandins [12], 

prevent heart diseasis [20, 28], and diabetes [21], has antiatherogenic and antithrombogenic properties 

[19]. So, it was decided to investigate qualitative content of milk fat of Grey Ukrainian breed and find 

out its peculiarities. 

Мaterials and methods. Milk for investigation was taken from the cows of Grey Ukrainian 

breed of state enterprize (research farm of the Institute of Grain of National Academy of Agrarian 

Sciences) and private farm of Kiev region, Bila Tserkva district (“MotherFarm”), where only one 

cow of the breed was milked. Cows were taken randomly, kept in one shed (in the frame of one farm) 

and fed the same ratio. Milk was taken after early milking. The detection of milk fatty acid content 

was carried out according to the state standard ISO 5508–2001 “Animal and Vegetable Fats and Oils. 

Analyzing of fatty acid methyl ethers by gas chromatography method”. Preparation of samples was 

done in obedience to state standard ISO 5509–2002 “Animal and Vegetable Fats and Oils. Preparation 

of methyl ethers of fatty acids.” Chromatographic analysis of fatty acids was carried out in the 

Ukrainian Laboratory of Quality and Food Safety in Agrarian Industry of the National University of 

Biological Resources and Nature of Ukraine, Kyjiv, at gas chromatograph Trace Ultra with FID 

detector and capillary column SP-2560 (Supelco).  
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The specifics of research (investigation of milk of beef cattle), research price and availability 

of only one animal (at private farm), caused the volume of sample. The content of individual fatty 

acid was determined as a percentage of it to the total content of this class of organic compounds in 

the test sample. The error of the sample was calculated between two testing of the same sample. 

Mathematical processing of the data was done at the Excel software package. Comparative data on 

Whiteheaded Ukrainian was taken from own previous investigations [18], on other dairy breeds – 

from literary sources [1, 7, 8]. Into the analysis, which represent the cumulative milk of the Grey 

Ukrainian, the milk of only one herd was included (n = 5), excluding milk of private farm animal. 

Data on Whiteheaded Ukrainian breed were interpolated on Grey Ukrainian acids quantity, as 

laboratory, where Whiteheaded Ukrainian milk was investigated, had wider panel for acid 

investigation. 

Results and discussion. There was unified thought, that fatty acid content of milk is almost 

fully determined by feed consumed, but last research [2, 4, 12] proves, that fatty acid content depends 

greatly on breed [9, 18], season [9], species [4, 19], keeping conditions [1, 2, 9] and stage of lactation 

[9, 12, 21]. Results of our investigation proves the latter. Cows of state breeding farm “Polyvanivka”, 

which is situated in the southern east of Ukraine (Dnipropetrovska oblast) have similar content of 

fatty acids, as the cows of the same breed of private farm “MotherFarm”, which is situated in the 

north of Ukraine (Kyjiv oblast) and cows of one farm have significant fluctuations inside the sample 

on the content of fatty acids (Table 1). So, it is possible to change fatty acid pattern in samples into 

more desirable, taking into account and combining not only feed, but breed, conditions and other 

factors for better and firm results.  

Statistical processing of Grey Ukrainian breed sample and Whiteheaded Ukrainian breed 

sample showed, that in spite of being reared in different climatic zones and kept at different forms of 

ownership, which influenced, animals of the different breeds had mainly similar content of milk on 

fatty acids (Table 2). Milk of Grey Ukrainian breed contained less saturated acids (66.61%), than 

milk of Whiteheaded Ukrainian (68.37%) and, consequently, more unsaturated (33.44%) against 

31.17% of Whiteheaded Ukrainian. But the quantity of the most required in human organism essential 

acids (linoleic and α-linoleic), which are not synthesized in organism, in the milk of Whiteheaded 

Ukrainian constitute 3.57%, in the milk of Grey Ukrainian – 3.30%. Alpha-linoleic (ω-3) acid is 

needed for heart and vessel health, stable emotional state, immunity, good state of skin (Danilova, 

2018). But the interrelation of these two essential acids, which should be 2:1–4:1, is in the required 

frame (3.7:1 in the milk of Whiteheaded Ukrainian and 3.65:1 – in the milk of Grey Ukrainian) in 

both breeds. Only being in such ratio, they protect vessels and heart from fat deposits, take out 

cholesterol and increase the number of lipids [6, 10, 26].  

The higher total quantity of unsaturated acids in the milk of Grey Ukrainian breed is determined 

by richer content of monounsaturated fatty acids in it (30.14% vs 27.60%). These acids (myristoleic, 

palmitoleic and oleic) are required for satisfactory work of organizm. Particularly, content of 

myristoliec acid is almost 5 times higher, than in the milk of Whiteheaded Ukrainian cattle 

(p ˂ 0,001). Palmitoleic acid content in the milk of Grey Ukrainian breed exceeds content of the acid 

in the milk of Whiteheaded more, than 7.5 times. The difference is highly significant (td = 10,96, 

p ˂ 0.001). Oleic (ω-9) acid is higher in the milk of Whiteheaded Ukrainian, but slightly. Oleic acid 

prevents cholesterol deposits in vessels [15, 27].  

Content of short- and medium-chain saturated fatty acids (butyric, caproic, caprylic, capric, 

lauric) and long-chained stearic acid is higher, though mainly slightly, in the milk of Whiteheaded 

Ukrainian cattle. Milk of Grey Ukrainian cattle is “richer” in such saturated acids as palmitic, 

pentadeconic, myristic, margaric and arachidic. Arachidic acid is almost twice higher in the milk of 

Grey Ukrainian. Stearic acid is not fully admitted as “harmful” fatty acid, though it belongs to 

saturated acids. This acid is known to decrease the concentration of cholesterol in blood [25, 29], but 

as well can cause thrombosis. Butyric acid as well admitted to be useful for taste of product and 

human health, as it possesses cancer-preventive facilities [20, 22, 23] and is specific for milk fat [3, 

4, 20]. 
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Comparison of fatty acid content in milk of local, which are both above-presented breeds and 

commercial ones (holstenized Ukrainian Black-and-White breed and Holstein) [1, 7, 8] showed 

similar content of saturated acids with certain fluctuations, but the quantity of essential α-linoleic acid 

was 10 times lower in the milk of commercial breeds [1], than in the milk of both above-mentioned 

local breeds. So, content of potentially non-desired saturated caproic (2.71), caprylic (1.70), lauric 

(4.11), myristic (11.68) acids was higher in the milk of holstenized breed [1]. Content of unsaturated 

myristoleic (0.93), pamitoleic (1.21) and oleic (22.14) acids in the milk of commercial breeds [1] are 

lower, than in the milk of Grey Ukrainian breed. Some saturated acids’ content in the milk of 

commercial breeds are lower, than in the milk of investigated local, particularly palmitic (29.23), 

margaric (0.53) and stearic (10.27) [1]. In other research on black-and-white cattle [7], content of 

saturated stearic acid exceeds such in the milk of Grey Ukrainian by 3% (13.96), content of other 

saturated acid – margaric almost twice exceeds its content in the milk of both investigated local breeds 

(Grey Ukrainian and Ukrainian Whiteheaded) – 1.60% [7]. Palmitic acid (30.76%) and pentadeconic 

acid (1.68%), both of which are «harmful» [7, 18, 20] saturated, content in the milk of black-and-

1. Fatty acid content in milk of Grey Ukrainian cattle 

Name and shorthand of 

acids 

Fatty acid content (%) of milk of different cows 

State breeding farm «Polyvanivka» 
Private farm 

«MotherFarm» 

Butyric (С4:0)  2.39 ± 0.02 2.37 ± 0.02 2.84 ± 0.03 2.23 ± 0.02 3.59 ± 0.10 3.17 ± 0.08 

Caproic (С6:0) 1.98 ± 0.12 2.53 ± 0.09 2.67 ± 0.02 2.70 ± 0.04 2.51 ± 0.06 2.03 ± 0.02 

Caprylic (С8:0) 1.19 ± 0.08 1.42 ± 0.07 1.71 ± 0.06 1.51 ± 0.03 1.46 ± 0.02 1.28 ± 0.08 

Capric (С10:0) 1.75 ± 0.19 2.61 ± 0.08 3.25 ± 0.14 2.88 ± 0.08 2.85 ± 0.08 2.39 ± 0.01 

Lauric (С12:0) 2.03 ± 0.13 2.69 ± 0.09 3.22 ± 0.08 3.21 ± 0.01 3.88 ± 0.05 2.39 ± 0.01 

Myristic (С14:0) 8.63 ± 0.33 9.59 ± 0.05 11.13 ± 0.40 13.03 ± 0.12 12.18 ± 0.04 10.19 ± 0.05 

Myristoleic (С14:1) 1.22 ± 0.04 1.39 ± 0.06 1.58 ± 0.05 1.49 ± 0.01 1.47 ± 0.02 0.63 ± 0.01 

Pentadeconic  (C15:0) 2.17 ± 0.01 1.69 ± 0.04 1.46 ± 0.06 1.48 ± 0.03 1.57 ± 0.10 3.09 ± 0.02 

Palmitic (С16:0) 30.17 ± 0.34 27.29 ± 0.25 28.56 ± 0.09 31.80 ± 0.04 32.48 ± 0.49 26.36 ± 0.06 

Palmitoleic (С16:1) 1.45 ± 0.05 2.38 ± 0.24 2.14 ± 0.04 1.99 ± 0.03 1.90 ± 0.03 1.43 ± 0.04 

Margaric (C17:0) 1.02 ± 0.05 0.89 ± 0.02 0.82 ± 0.01 0.77 ± 0.04 0.95 ± 0.02 1.92 ± 0.06 

Stearic (С18:0) 10.60 ± 0.23 12.06 ± 0.05 10.43 ± 0.55 9.03 ± 0.06 9.81 ± 0.07 9.24 ± 0.18 

Oleic (С18:1н9с) 31.55 ± 0.76 29.29 ± 0.25 26.53 ± 0.26 24.30 ± 0.28 22.04 ± 0.26 31.07 ± 0.46 

Linoleic (С18:2н6с) 2.93 ± 0.02 2.81 ± 0.02 2.59 ± 0.07 2.39 ± 0.04 2.21 ± 0.05 3.14 ± 0.24 

α-linoleic (С18:3н3) 0.56 ± 0.04 0.67 ± 0.01 0.71 ± 0.01 0.82 ± 0.02 0.81 ± 0.01 1.48 ± 0.06 

Arachidic (С20:0) 0.30 ± 0.01 0.28 ± 0.01 0.30 ± 0.01 0.30 ± 0.03 0.26 ± 0.02 0.15 ± 0.01 

Behenic (С22:0) 0.11 ± 0.01 0.11 ± 0.01 0.10 ± 0.01 0.10 ± 0.01 0.07 ± 0.01 0.08 ± 0.01 

2. Fatty acid content of milk of Grey Ukrainian and Whiteheaded Ukrainian cattle 

Name and shorthand of 

acids 

Fatty acid content of different breeds 

Grey Ukrainian cattle of «Polyvanivka» 

state breeding farm (n = 5) 

Whiteheaded Ukrainian cattle 

(Rieznykova, 2016) (n = 4) 

M ± m S.D. C.V. M ± m S.D. C.V. 

Butyric (С4:0)  2.68 ± 0.249 0.56 0.21 5.33 ± 0.561 1.12 0.21 

Caproic (С6:0) 2.48 ± 0.130 0.29 0.12 3.03 ± 0.263 0.53 0.17 

Caprylic (С8:0) 1.46 ± 0.084 0.19 0.13 1.62 ± 0.158 0.32 0.20 

Capric (С10:0) 2.67 ± 0.251 0.56 0.21 3.11 ± 0.326 0.65 0.21 

Lauric (С12:0) 3.01 ± 0.309 0.69 0.23 3.34 ± 0.293 0.59 0.18 

Myristic (С14:0) 10.91 ± 0.809 1.81 0.17 10.5 ± 0.406 0.81 0.08 

Myristoleic (С14:1) 1.43 ± 0.061 0.1 4 0.09 0.29 ± 0.033 0.07 0.23 

Pentadeconic  (C15:0) 1.67 ± 0.130 0.29 0.17 1.53 ± 0.159 0.32 0.21 

Palmitic (С16:0) 30.06 ± 0.970 2.17 0.07 27.29 ± 1.575 3.15 0.12 

Palmitoleic (С16:1) 1.97 ± 0.154 0.34 0.17 0.26 ± 0.027 0.05 0.21 

Margaric (C17:0) 0.89 ± 0.045 0.10 0.11 0.80 ± 0.077 0.15 0.19 

Stearic (С18:0) 10.39 ± 0.501 1.12 0.11 12.09 ± 1.151 2.30 0.19 

Oleic (С18:1н9с) 26.74 ± 1.699 3.80 0.14 27.05 ± 0.718 1.44 0.05 

Linoleic (С18:2н6с) 2.59 ± 0.132 0.30 0.11 2.81 ± 0.273 1.55 0.19 

α-linoleic (С18:3н3) 0.71 ± 0.048 0.11 0.15 0.76 ± 0.115 0.23 0.30 

Arachidic (С20:0) 0.29 ± 0.008 0.02 0.06 0.18 ± 0.008 0.02 0.08 

Behenic (С22:0) 0.10 ± 0.007 0.02 0.17    
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white cattle [7] exceeds such of both local investigated breeds (Table 2). Content of polyunsaturated 

linoleic acid in the milk of black-and-white cattle is lower, than in the milk of both investigated local 

breeds (Grey Ukrainian and Ukrainian Whiteheaded) and compose 2.36%. Though content of ω-9 

oleic acid is higher in the milk of black-and-white cattle (35.02%). 

Conclusions. 1. Milk fatty acid content deviates more significantly in the frame of one farm, 

than between cows of different farms. 

2. Milk of the investigated cows of Grey Ukrainian cattle is characterized with 66.61% saturated 

and consequently, 33.44% unsaturated fatty acids. Milk of the cattle constitute 30.14% of 

monousaturated fatty acids.  

3. Quantity of essential linoleic and α-linoleic fatty acids in the milk of Grey Ukrainian cattle 

constitutes 3.30%.  

4. Interrelation of ώ-3 to ω-6 acid in the milk of Grey Ukrainian cattle is 1:3.65. 

5. Comparison of fatty acid content in the milk of Grey Ukrainian and Whiteheaded Ukrainian 

breeds, which are local, and commercial ones (holstenized Ukrainian Black-and-White breed and 

Holstein) showed similar content of saturated acids with certain fluctuations, but the quantity of 

essential α-linoleic acid was 10 times lower in the milk of commercial breeds, than in the milk of 

both above-mentioned local breeds. 
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