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Обґрунтовано склад стабiлiзацiйної системи для масляних паст 
на основi сухих концентратiв молочного та сироваткових бiлкiв, що 
сприятиме зменшенню дефiциту бiлка у рацiонi харчування сучасної 
людини та дозволить додатково пiдвищити збалансованiсть складу 
масляної пасти.

Iз урахуванням функцiонально-технологiчних характеристик, 
умов гелеутворення та синергiзму до складу стабiлiзацiйної системи 
введено полiсахариди – карагiнан та гуарову камiдь.

Дослiджено динамiку градiєнту граничного напруження бiлкових 
та бiлково-полiсахаридних систем для масляних паст. Встановлено, 
що гелi на основi сухого концентрату молочного бiлка є пластични-
ми системами, мають достатню мiцнiсть та тиксотропнi власти-
востi. Для зниження кiлькiсного вмiсту стабiлiзацiйної системи у 
виробництвi масляної пасти iз структурним каркасом, подiбним до 
вершкового масла, до складу системи було введено карагiнан. Але 
збiльшення його концентрацiї зумовлювало утворення мiцно зши-
тих гелiв, непридатних для виробництва масляних паст. Пiдвищити 
стiйкiсть системи до циклiв «заморожування – розморожування» 
дозволяє введення гуарової камедi. За показником граничного напру-
ження при змiннiй швидкостi деформацiї модельних зразкiв встанов-
лено рацiональне спiввiдношення складових стабiлiзацiйної систе-
ми. До її складу входять: концентрат молочного бiлка: концентрат 
сироваткових бiлкiв: гуарова камедь: карагiнан у спiввiдношеннi 
10,0:3,0:0,3:0,05.

Визначено рацiональну концентрацiю стабiлiзуючого компоненту 
на основi знежиреного молока, яка становила 13,35 %.

Визначено показник активностi води модельних зразкiв обраних 
стабiлiзуючих речовин та сумiшей у визначених спiввiдношеннях. 
Доведено, що стабiлiзуючi речовини виявляють вираженi вологоутри-
муючi властивостi, якi пiдвищуються при їхньому комбiнуваннi. 

Доведено ефективнiсть розробленої системи за показниками 
активностi води та ентальпiї системи. Показник активностi води 
для масляної пасти з масовою часткою жиру 40 % становив 0,981, 
що є близьким до вiдповiдного показника вершкового масла з масовою 
часткою жиру 72,5 % (контроль) – 0,979. Показник ентальпiї масля-
ної пасти становив 61,35 Дж/г, контролю – 61,13 Дж/г. Це пояс-
нюється додатковим зв’язуванням вологи функцiональними група-
ми компонентiв бiлково-полiсахаридного комплексу та свiдчить про 
термодинамiчну стабiльнiсть масляної пасти.

Визначено ефективнiсть застосування розробленої системи у 
технологiї масляних паст: показник термостiйкостi масляної пасти 
з масовою часткою жиру 40 % становив 0,87 (контроль – 0,91), роз-
мiр краплинок водної фази на зрiзi не перевищував 0,2 мм

Ключовi слова: масляна паста, концентрат молочного бiлка, кон-
центрат сироваткового бiлка, бiлково-полiсахаридний комплекс
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1. Introduction

One of the main tasks for the dairy industry is the produc-
tion of quality and safe products that meet modern nutritional 
requirements. The sedentary lifestyle, complicated ecological 
situation, the absence of main nutrients in human nutrition, 
cause the metabolic disorders, which is consequently accom-
panied by weight gain, leads to obesity, cardiovascular and a 
number of other diseases. Therefore, at present there is a need 
to restrict the consumption of high-calorie food products, 
especially those based on animal fats.

One of the ways to solve the problem is to develop a 
technology of analogs for high-calorie food products with 
the ratio of nutrients that is maximally close to the scientifi-
cally-substantiated norms.

These products include butter pastes, which are positioned 
as low-calorie butter-like analogs. Butter-based pastes are the 
products with a mass fraction of fat from 40.0 to 49.9 %, which 
could represent the emulsion of both the reverse type “water 
in fat” and the mixed type “water in fat” and “fat in water”. 
According to international standards [1], such products are 
denoted as the dairy spreads, or semi-fat butter [2].

Since butter-based pastes are characterized by high levels 
of milk plasma, additional functional and technological in-
gredients are needed to ensure proper structural-mechanical 
properties, organoleptic indicators of products and stability 
during storage. The purposeful combination makes it pos-
sible to maximally efficiently exploit properties of separate 
components of multicomponent dairy products [3]. Therefore, 
development of stabilizing systems for butter-based pastes as 
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acetate, (11.72±0.59) mg/dm3, and ethyl acetate, (92.17±4.61) mg/dm3,  
in the wort, fermented by the yeast Saccharomyces cerevisiae Р-87, 
are sufficient for creating a harmonious taste and aroma of the fer-
mented beverage. 

Keywords: dry milk whey, dried rye malt, lactose-fermenting 
yeast, saccharomyces, whey-malt wort.
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The composition of the stabilizing system for butter pastes based 
on dry concentrates of milk and whey proteins has been substanti-
ated; that would help reduce the deficiency of protein in the diet of 
modern human and would make it possible to further improve the 
balance of the composition of the butter paste.

Considering their functional-technological characteristics, con-
ditions for gelation and synergy, the polysaccharides carrageenan 
and guar gum were introduced to the composition of the stabilizing 
system.

The dynamics in the gradient of the limiting stress of protein 
and protein-polysaccharide systems have been studied. We es-
tablished that gels based on the dry concentrate of milk protein 
are the plastic systems, they have sufficient strength and possess 
thixotropic properties. In order to reduce the quantitative con-
tent of the stabilizing system in the production of butter paste 
with a structural frame similar to that of butter, we introduced 
carrageenan to the system. However, an increase in its concentra-
tion led to the formation of strong cross-linked gels unsuitable 
for the production of butter pastes. Increasing the stability of 
the system against the “freeze-defrost” cycles could be achieved 
by the introduction of guar gum. Based on the indicator of the 
limiting stress at a variable deformation rate of the model samples, 
a rational ratio of the components in the stabilizing system was 
established. Its composition includes: milk protein concentrate: 
whey protein concentrate: guar gum: carrageenan: 10:3.0:0.3:0.05.

The rational concentration of the stabilizing component 
based on skimmed milk was determined, which was 13.35 %.

The water activity indicator is determined for the model 
samples of the selected stabilizing substances and mixtures in 
certain ratios. Stabilizing substances have been shown to exhibit 
the pronounced moisture-retaining properties, which increase at 
their combination.

The effectiveness of the developed system is proven based on 
indicators for the water activity and enthalpy of the system. The 
indicator of water activity for the butter paste with a 40 % mass 
fraction of fat was 0.981, which is close to the respective indicator 
for the butter with a mass fraction of fat of 72.5 % (control) ‒ 0.979. 
The enthalpy index of the butter paste was 61.35 J/g; for con-
trol, it was 61.13 J/g. This is due to the additional bonding of 
moisture by the functional groups of components in the protein-
polysaccharide complex, indicating the thermodynamic stability 
of the butter paste.

The efficiency of application of the developed system in the 
technology of butter pastes has been determined: indicator of heat 
resistance of the butter paste with a mass fraction of fat of 40 % 
was 0.87 (control, 091), the size of droplets in the aqueous phase 
at the cut did not exceed 0.2 mm.

Keywords: butter paste, milk protein concentrate, whey milk 
protein, protein-polysaccharide complex.
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