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Development of technology for a new cottage cheese product with fruit and berry fillers

Abstract

Main problem: The unfavorable conditions in which a significant part of the population of our country
lives (living in conditions of harmful, stressful, physical, chemical and radiation effects), an imbalance in
nutrition dictate the need to create a variety of functional products enriched with pro— and prebiotic factors.

In the science of nutrition, a functional direction has been developed - this is nutrition, which provides
for the consumption of such products of natural origin, which, when used daily, have a regulating effect on the
body as a whole, its certain systems, organs, providing a drug-free positive correction of their function.

Compared with traditional types of dairy products with high organoleptic and commodity
characteristics, produced on the basis of classical technological techniques, dairy products of the new generation
should have increased nutritional and biological value.

The article is devoted to the research and development of the technology of a new cottage cheese
product - cottage cheese paste produced with the addition of lactulose concentrate and fruit and berry fillers. This
article discusses the steady trend towards the use of fermented milk products with functional properties in the
diet of modern humans.

Purpose: Study and development of technology of thermized cottage cheese paste enriched with
prebiotic lactulose and fruit and berry fillers.

Methods: Analysis and generalization of theoretical information, organoleptic evaluation,
physicochemical methods of analysis, microbiological methods of evaluation of cottage cheese paste, quality
control of the finished product.

Results and their significance: The positive role of prebiotic substances in the vital activity of the
macroorganism was studied. It is not for nothing that academician Andrei Georgievich Khramtsov once called
lactulose "a miracle made of milk." Lactulose, being a strong bifidogenic factor, allows stabilizing the microflora
of the stomach. Lactulose activates the growth of bifidobacteria, which take root well in the intestine and ferment
lactulose to form lactic acid. Lactic acid suppresses the development of pathogenic and putrefactive bacteria.

As a result of the conducted studies, it was determined that the cottage cheese paste enriched with
lactulose had high quality indicators and retained its consumer properties during the entire storage period. The
introduction of lactulose into the recipe of cottage cheese paste does not reduce the nutritional advantages of the
finished product.

Keywords: functional nutrition, bifidobacteria, probiotics, prebiotics, lactulose, lactic acid.

Introduction

The development of affordable healthy food products is an important and urgent task of state policy,
which makes it possible to strengthen health and prevent diseases among the population. At the same time, the
leading role belongs to probiotic products, the microflora of which contributes to the regulation of many
physiological reactions and processes [1].

The problem of nutrition correction is especially relevant for Kazakhstan, where negative trends in the
health of the population are aggravated by the consequences of the economy and the unfavorable environmental
situation. New products should not only satisfy the physiological needs of the human body for nutrients and
energy, but also fulfill preventive, therapeutic and functional purposes.

One of the main categories of functional nutrition includes probiotic cultures — bifidobacteria.
Bifidobacteria are an obligate and dominant part of the intestinal microflora of a healthy person. Bifidobacteria
destroy carcinogenic substances formed by some representatives of the intestinal microflora during nitrogen
metabolism, performing the function of a second liver. Bifidobacteria do not accumulate toxins, are not
pathogenic to humans, do not have hemolytic properties, do not form pigments [2].

During the life of the intestinal microflora does not change in favor of bifidobacteria, the number of
which is constantly decreasing under the influence of negative factors (antibiotics, ecology, stress, etc.). The lack
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of bifidobacteria can be made up with the help of dairy products enriched with them. This is the most common
approach in the dairy industry, which has given rise to a range of dairy functional products: bio yogurt, bio kefir,
and other products competing with each other in terms of the quantity and qualitative composition of "living
cells". There are numerous data on the positive effect of fermented milk products on the human body. Fermented
milk is easier to digest than natural milk due to the modification of the main components of milk by the
microflora of the starter culture [3].

The beneficial effect of fermented foods is due to their antagonistic effect against certain types of
microorganisms, including pathogenic ones.

However, there is a different approach, both to the production of functional dairy products and to the
method of influencing the intestinal microflora. It is based on the properties of some food materials to reach the
large intestine unchanged, where they serve as a nutrient medium for bifidoflora. These substances are called
bifidogenic, and the method of influencing the intestinal flora with their help is the method of support. With the
support method, a bet is placed on their own bifidobacteria, even if they are in a depressed state.

Prebiotics or bifidogenic factors currently include a number of substances that are diverse in structure,
nature and properties, among which lactulose is the most studied.

Lactulose is an ideal prebiotic that selectively stimulates the growth and activity of the fermented
intestinal microflora. The rate of bacterial fermentation of lactulose disaccharide, that is, its digestibility by
fermented milk bacteria, and the minimum energy consumption of this fermentation ensure rapid growth of the
intestinal normoflora and, consequently, high therapeutic and preventive effectiveness of products enriched with
a minimum amount of lactulose. It is estimated that 1 g of lactulose provides the same bifidogenic effect as 7-10
g of other oligosaccharides (dietary fibers) with a prebiotic effect.

This property of lactulose - to provide high bifidogenicity at low dosages — that was the foundation of
our research on the use of lactulose in the production of cottage cheese thermized paste with fruit and berry
fillers.

When developing new types of products with lactulose, it is of great importance to choose the optimal
concentration of lactulose in the finished product [4].

The most valuable and essential components of food are proteins. Once in the body, they are broken
down under the influence of enzymes to amino acids, some of which break down into organic ketoacids; amino
acids, proteins and substances of a protein nature are synthesized from them again.

Cottage cheese and cottage cheese products are considered indispensable products for all age groups of
the population. Cottage cheese is a protein fermented milk product. The presence of sulfur-containing amino
acids - methionine and lysine, choline allows the use of cottage cheese for the prevention and treatment of
certain diseases of the liver, kidneys, and atherosclerosis. Cottage cheese contains a significant amount of
minerals (calcium, phosphorus, iron, magnesium, etc.) necessary for the normal functioning of the heart, central
nervous system, brain, for bone formation and metabolism in the body. Particular importances are calcium and
phosphorus salts, which in cottage cheese are in a state most convenient for assimilation [5].

The enrichment of cottage cheese products with lactulose seems to be a promising and effective method
in the production of functional dairy products that can significantly limit the spread of dysbiosis among the
population.

Materials and methods

Experimental studies were carried out in three to five repetitions according to generally accepted,
standard methods of research of physicochemical and microbiological parameters of raw materials and finished
products.

At the first stage of the study, the formulation of a new cottage cheese paste was developed, a stabilizer
and a fruit filler were selected, the selection and experimental determination of the main ingredients of the
fermented milk product was carried out.

At the second stage, the technology of a fermented milk product with probiotic properties was worked
out, technological parameters were determined.

The third stage of the research was aimed at studying the organoleptic, physicochemical and
microbiological parameters of the new product.

At the fourth stage of research, the effect of additives of various doses of lactulose concentrate on the
physicochemical, organoleptic properties of the product was studied.

At the final stage, the nutritional, biological and energy value of the product was determined.

Results

Cottage cheese is a protein fermented milk product produced by fermenting milk with pure cultures of
lactic acid bacteria with or without the use of calcium chloride, rennet or pepsin and removing part of the serum
from the clot. It has a pure fermented milk taste and smell, a white slightly yellowish color and a delicate
consistency.

Depending on the mass fraction of fat, a new product was produced of the following types:

—thermized low-fat cottage cheese paste;

—thermized cottage cheese paste of 4.0 % fat content.
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Thermized cottage cheese paste with fruit and berry filler is produced from low-fat cottage cheese made
from normalized skimmed milk with or without the addition of cream, yogurt, sugar, with the addition of
stabilizer, fruit and berry fillers, water, followed by heat treatment and is intended for direct consumption.

The product was produced according to the technological instructions, in compliance with the
applicable sanitary rules and regulations for dairy industry enterprises, approved in accordance with the
established procedure.

The recipe for cottage cheese paste per 1t of the finished product without taking into account losses is given in
Table 1:

Table 1 — Recipe of cottage cheese paste

Name of raw materials Unit of measurement Quantity

Stabilizer Hamulsion QNA-10 kg
5

Fruit filling: kg
either pineapple 100
or strawberry 80
Sugar kg 60
Yogurt 2.5 % fat content kg 95,6
Water kg 80-100
Cream 30 % fat content kg 1244
Low-fat cottage cheese kg 535
Total kg 1000
Losses kg 16

The consumption of raw materials for the production of one ton of product is taken into account in
accordance with the actual losses. The norms of losses of raw materials and fat in the production of the product
are established in relation to the existing technological equipment.

The consumption of auxiliary materials, chemicals, containers and packaging materials per 1 ton of
product is taken into account at actual costs.

Organoleptic, physicochemical, microbiological parameters of cottage cheese paste were studied

(Tables 2, 3, 4).

Table 2 — Organoleptic characteristics of the product

The name of the indicator Characteristic
Taste and smell Fermented milk, moderately sweet, with a taste of added fruit and berry
filler.
Consistency Pasty, homogeneous, slightly powdery, with the presence of fruit and
berry filler particles.
Color Due to the color of the introduced fruit and berry filler, uniform
throughout the mass.
Table 3 — Physical and chemical parameters of the product
The name of the indicator Quantity
low - fat 4 % fat content
Mass fraction of fat, % not less - 4,0
Mass fraction of moisture, %, no more 76,0 70,0
Total amount of sugars, %, not less 11,0 11,0
Acidity, °C, no more 200,0 180,0
Temperature at release, °C, no more 6,0 6,0
Phosphatase absent
Table 4 — Microbiological indicators of the product
The name of the indicator Quantity
low - fat 4 % fatcontent
Bacteria of the E. coli group (coliforms) in 0,01 g of the absent absent
product
Yeast and mold, 50 50
CFU/g no more absent absent
Pathogenic microorganisms, including Salmonella in 25 g absent absent
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The chemical composition and energy value (per 100 g of the product) are given in Table 5

Table — Chemical composition and energy value (per 100 g of product)

Product Name Mass fraction, g. Energy value,
fats proteins carbohydrates | kcal per 100 g of product
0,
Cottage cheese paste of 4 % fat 4,0 13,66 13,53 144.76
content
Low-fat cottage cheese paste - 14,94 13,48 113,68
Discussion

Further, experimental samples of cottage cheese paste with bifidogenic properties were developed using
a prebiotic for nutrition of various age groups of the population. The studies were carried out with a threefold
repetition.

The Russian lactulose concentrate of CJSC "Shekhon-Lactulose" was chosen as a prebiotic.

When developing new types of products with lactulose, it is of great importance to choose the optimal
concentration of lactulose in the finished product.

The tests carried out showed the possibility of using lactulose concentrate for enriching thermized
cottage cheese paste with fruit and berry fillers in a dose of 5 to 12.5 g/ I, which corresponds to the mass fraction
of lactulose in the finished product from 0.2 to 0.5 %. The addition of lactulose in these concentrations gives the
product a fuller, sweet taste, practically does not affect the pH value, titrated acidity. The consistency of the
product does not change.

Cottage cheese paste enriched with lactulose had high quality indicators and retained its consumer
properties throughout the storage period.

The recipe for cottage cheese paste with the addition of lactulose concentrate per 1t of the finished
product without taking into account losses is given in Table 6.

Table 6 — Recipe of cottage cheese paste with the addition of lactulose concentrate

Name of raw materials Unit of measurement
Quantity
Stabilizer Hamulsion QNA-10 kg .
Fruit filling: kg
either pineapple 100
or strawberry 80
Lactulose Concentrate kg 5
Sugar kg 60
Yogurt 2.5 % fat content kg 95,6
Water kg 75-95
Cream 30 % fat content kg 124,4
Low-fat cottage cheese kg 535
Total kg 1000
Losses 16
Conclusion

The new cottage cheese paste is produced from low-fat cottage cheese made from pasteurized skimmed
milk, with the addition of cream, yogurt, sugar, stabilizer, followed by heat treatment. After thermization,
lactulose concentrate is added together with fruit and berry fillers. Thermized cottage cheese paste in a hot state
is sent for packing and packaging. Packaged and packed in polymer containers, thermized cottage cheese paste
with fruit is immediately cooled in the refrigerator at a temperature of (4 + 2) °C.

As a result of the conducted research, the following conclusions can be drawn: thermized fruit and berry
cottage cheese paste enriched with lactulose had high quality indicators and retained its consumer properties
throughout the storage period. The introduction of lactulose into the recipe of cottage cheese paste in an amount
from 5 to 12.5 % does not reduce the nutritional advantages of the finished product. With a further increase in
the concentration of lactulose, a salty taste appears. Since the lactulose content even during sterilization (115-
117 °C with an exposure of 15 to 30 minutes) does not decrease, but also increases due to partial hydrolysis of
milk lactose, then with our thermization modes (65-70 °C) the complete safety of the introduced lactulose is
guaranteed.

This product is intended for direct consumption and fully performs its functional properties.
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WunoBammsutsik Eypasus yauBepcurerti, Kasakcran
2Ci6ip TyTHIHYIIBLIAP KOOMEPALHSACH YHHBEpCHTET], Peceii

KeMmic-knek TOJTBIPFBIITAPLI 0ap skaHa cy30e 6HIMIHIH TEXHOJIOTHUSACBHIH JKacay

bizniH en XaikpIHBIH endyip Oemiri emip CypeTiH Konaichl3 jkaraainap (3UsHIBI, CTPECCTIK,
(U3HUKAJIBIK, XUMHSLIIBIK KOHE PaJHalUsIbIK dCep €Ty KaraailblHaa eMip cypy), TaMaKTaHy/bIH TeHrepiMCi3air
Ipo — XOHE NPeOMOTHKANBIK (haKTopiapMeH OaHBITBUIFaH (YHKIMOHAIIBI MaKCATTaFbl OPTYPJL OHIMICpHi
Kacay KaKETTUITiH TYbIHIATAIbI.

TamakTaHyFRUIBIMBIHAA (QDYHKIIMOHANABI OaFbIT JaMBIOBI-OYJT KYHACTIKTI KOJJIAH yKe3iHIe ar3ara
TYTacTail ajFaHnia, OHBIH Oenrimi Oip KyHerepi MeH MyIIeJepiHe onapAblH (YHKIHMIAPBIH IOpi-TopMEKCi3 OH
TY3ETY[i KaMTaMachl3 €TETiH TAOUFH OHIMIEP/Ii TYTHIHYAB KAMTaMachl3 €TCTiH TAMAKTaHYy.

Knaccukanblk TEXHOJOTHSUIBIK 9JicTep HETi3iHIAE OHIIPUIreH >KOFapbhl OPraHOJENTHKAIBIK >KOHE
TayapiblK CHIaTTamajapbl 0ap CYT OHIMIEpIHIH JSCTypii Typliepi MeH CajbICThIpFaHIa jkaHa OybIH CYT
OHIMJIEp] TaraMJIbIK JKOHE OHWOJIOTHSUIBIK KYHJIBUIBIKKA He Oonybl Kepek. Makana jkaHa cy30e eHIMiHiH
TEXHOJIOTHSICBIH — JIAKTYJI03a KOHIIEHTPAThl MEH JKEMIC-)KU/IEK TOJTBHIPFBIIITAPBIH €HI13€ OTHIPHINT OHAIPIIETIH
cy30e macrachlH 3epTTeyre jkoHe o3ipieyre apHairaH. by mMakanajga GyHKIHMOHAIIBI KacHETTepl Oap KBIIIKbLI
CYT OHIMJIEPiH Ka3ipri alaMHbIH TaAMaKTaHYbIH/a KOJAAHYAbIH TYPaKThl TEHICHIMSCHI KAPACThIPbLIA/IbI.

MakanaHblH MakcaThl — NPEOHMOTHK MEH JIAKTYJIO03aMeH MOHE IKEMIC-KHMICK TONTHIPFBIILTAPHIMEH
OalBITBUIFaH TEPMUTTENTEH Cy30€ MacTACHIHBIH TEXHOJIOTHACHIH 3€PTTEY JKOHE a3ipIey.

ABTOpnap MbIHa#al omicTepAi KoJjaHFaH: TeopHsyIbIK aKHmapaTThl Tajjay »>KoHE IKalIblIay,
OpTaHONIENTHKANBIK Oaranmay, TammayablH (U3MKA-XUMISUIBIK —OmicTepi, cy30e TacTacelH OaranayablH
MHUKPOOHOJIOTHSUIIBIK, 9MIICTEpPi, NAaHbIH OHIMHIH calmacklH OaKbLUIaY.

3epTTey HOTWKECIHAEC — MaKpOOpPTaHW3MOMIpiHAErT NMPeOMOTHKAMBIK 3aTTapIblH OH POl 3epTTEIIi.
Axanemuk Anzapei ['eoprueBud XpamiioB Oip Ke3aepi JaKTyJ03aHbl "CYTTEH JKacaluFraH KepeMeT' Jem aTaraHbl
Oekep emec. Jlaktynosa kymTi oudumorenaik pakrop 60Jia OTHIPHIN, acKazaH MUKPO(IOPAChIH TYPaKTaH IBIPYyFa
MYMKiHIIK Oepeni. JlakTymo3a imexkTe >KaKChl TaMbIp ajlaThlH XOHE CYT KBIIIKBUIBIHKAJIBIITACTHIPY YINiH
JIAKTYJIO3aHbl alIBITaThIH Oudumo OakrepusuiapabiH ocyiH Oencenpi etemi. CyT KBIIKBUIIBI MATOTEHIIK XKoHE
IIipik OaKTepHsIapIBIH TaMYbIH TEXEHII.

3epTTeynep HOTIDKECIHIIE JTaKTyJI03aMEH OalbITBUIFaH Cy30€ ImacTachl )KOFaphl camajbl KOpCeTKimTepre
ne JKoHe OYKIN cakTay Ke3eHiHJe TYTHIHYIIBUIBIK KaCHETTEPiH CaKTaHTHIHIBIFBI aHBIKTAbl. JlakTyno3a cy30e
IIacTachIHBIH PEeleNTYPachiHA eHIi3y AaibIH OHIMHIH TaraMIbIK KYH/IBIIBIFBIH TOMEHICTIICH .

Tyitin ce3nep: PyHKIMOHANIBI TaMmakraHy, OuduaobakTepusiap, NPOOHOTHUKTEP, NPEOHOTHKTEP,
JIAKTYJI03a, CYT KBIIIKBLIBI.
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Pa3padoTka TeXHOJOIHM HOBOT'O TBOPOKHOI'0 MPOAYKTA ¢ PYKTOBO-AT0OJHBIMH HANOJIHUTEIIMH

HeOmnaronpusaTHble yciioBHs, B KOTOPHIX IPEOBIBACT 3HAYMTENbHAS YaCTh HACEJICHHS HAIIEH CTpaHbI,
MPOKUBAaHUE B YCIOBHSAX BPEIHBIX, CTPECCOBBIX, (PU3NIECKUX, XUMUYECKIX W PATUALMOHHBIX BO3/ACHCTBUH,
HEeCOATaHCHMPOBAaHHOCTh ~ IIMTAHUS  JAUKTYIOT HEOOXOIUMOCTh  CO3IAHUS ~ pa3HOOOpasHBIX IPOISYKTOB
(yHKIIMOHAJIBHOTO Ha3HAYCHHMs, 0OOTAIIEHHBIX NMPO — M NMPeOMOTHYECKUMH (akTopamu. B Hayke o muTaHuu
MOJIYYHIIO Pa3BUTHE (DYHKIMOHAIBHOE HAIpaBJIeHHE - ATO MHUTaHKE, IpelycMaTpruBalolee NoTpediIeHre Takux
MPOAYKTOB €CTECTBEHHOIO IIPOUCXOXKAEHUS, KOTOphle TIIPU E€XKEJHEBHOM MPHUMEHEHHUH OKa3bIBalOT
perynupymomniee BO3/CHCTBUE Ha OpPraHM3M B LEJIOM, €ro ONpeleiEHHBbIE CHCTEMBI, OpraHbl, oOecrieunBas
0e3MeIMKaMEHTO3HYIO TIOJIOKHUTENBHYI0 KOPpeKIHio UX GyHKiuu. [lo cpaBHEHUIO ¢ TpaJuIMOHHBIMUA BUJIAMU
MOJIOYHOM HPOJYKIMH C BEICOKMMH OPraHOJIEITHYECKUMH M TOBAPHBIMU XapaKTEPUCTUKAMH, BBIpaOaThIBaeMOM
Ha OCHOBE KJIACCUYECKHX TEXHOJOTMYECKHX IPHEMOB, MOJOYHBIE MPOXYKTHI HOBOTO IOKOJEHHUS NOJDKHBI
00J1a1aTh MMOBBIMIEHHON MUIIEBON M OMOJIOTMYECKOH IIEHHOCTBIO.

CraThsl TOCBSIEHA HCCIECIOBAaHMAM M pa3pabOTKe TEXHOJIOTHH HOBOTO TBOPOXKHOTO MPOXYKTAa —
TBOPOXKHOH MacTe, MPOU3BOANMON C BHECEHHEM KOHIIEHTPATA JIAKTYJIO3BI M (PPYKTOBO-SITOJHBIX HAITOTHHUTEICH.
B nmaHHON cTaThe paccMaTpHBaeTCss yCTOWYMBAs TEHACHLMS K HUCIONB30BAaHHIO B IHTAHUM COBPEMEHHOIO
YeJIoBeKa KUCIOMOJIOYHBIX IPOJYKTOB C (DYHKIIMOHAJIBHBIMU CBOWCTBAMH.

Lenp - u3y4unTh W pa3paboTaTh TEXHOJOTHHM NAaCThl TBOPOXKHOH TEPMHU3MPOBAHHOM, OOOramieHHOM
NpeOUOTHKOMIIAKTYJIO30i U PPYKTOBO-STOJAHBIMH HAITOJHHUTEISIMH.

ABTOpaMH HMCHOJIB30BAJIMCh TaKHE METOJBI, KaK aHaliu3 M 0000lIeHHe TeopeTHYecKoil MH(pOpMaIHH,
OpraHoJIeNITUYECKask OLEHKa, (PU3NKO-XUMHYECKHE METOJbl aHalli3a, MUKPOOWOJIOTMYECKHE METOABI OLEHKH
TBOPO’KHOM MACTHI, KOHTPOJIb Ka4eCTBA TOTOBOTO MPOIYKTA.

B pesynbprare OblIa M3ydeHa IMOJOXKUTEIBbHAS POJb MPEOMOTHIECKUX BEIIECTB B JKU3HEAEATCIHHOCTH
MaKpoOpraHu3Ma. SIBissich CHIBHBIM OHMQHUIOTEHHBIM (DaKTOPOM, JAKTYyJ03a IIO3BOJSIET CTaOMIM3UPOBATH
MHUKpODIOpY JKeyKa, aKTHBH3UPYET pocT ounumodakTepuii, KOTOPHIE XOPOIIO MIPMKUBAIOTCS B KUIICUYHUKE U
COpaXMBAIOT JIAKTYJIO3y C OOpa30BaHMEM MOJIOYHOW KHCIOTHI. MOJOYHAss KHCIIOTA IIOJABIISICT Pa3BUTHE
MAaTOTEHHBIX M THWIOCTHBIX OakTepuil. lccrmemoBaHHWs NOKa3ald, 4TO TBOPOJKHAS I1acTa, oOOramieHHas
JAKTYJI0301, MMEET BBICOKHE KaueCTBEHHBIC IOKA3aTelIM M COXPAH’ET CBOM IIOTPEOWTENbCKHE CBOICTBA B
TE4eHHUE BCETro MepHojia XpaHeHU. BBeeHue B perenTypy TBOPOKHOM MACTHI JIAKTYJIO3bI HE CHIDKAET MUILEBBIX
JIOCTOMHCTB F'OTOBOT'O MPOIYKTA.

KiroueBble cnoBa: (yHKIMOHANbHOE TNHTaHue, OupuUIOOaKTEepUH, NPOOMOTUKH, NPEOUOTHKH,
JIAKTYJ03a, MOJIOUHAs! KHCIIOTA.
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