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CHARACTERISTICS OF MILK WHEY BASED MOUSSE

Annotation: Now consumer interest in the use of natural ingredients and products in nutrition for
therapeutic purposes is increasing. Such kind of the products include milk whey. In our country, they are
produced in limited quantities. In connection with such recommendations, it is necessary to look for ways and
means of solving the problems of rational processing of secondary raw materials by developing functional
foods.This paper shows results of the textural analyses, sensory evaluation and some physicochemical
parameters, also content or mineral elements of the developed mousse samples based on milk whey. For the
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stabilization and to reach foamy consistency were used pectin and agar. From the results of texture analyzer,
sample with the use of pectin as a fixative, the mousse becomes more resistant to mechanical stress, and the
strength of the mousse increases. The peak strength of the sample was 1,605 N. The sample with pectin has
an elasticity — 1,569 N, the viscosity is — 1,448 N. It can be established that the sample with pectin has a more
delicate consistency. Based on the study's findings, it can be noted that all physicochemical indicators are
acceptable, according to the standards. The results shows that the composition of whey-based mousse
samples contains basic microelements. For mousse with pectin are carbon — 12,45%, potassium — 14,14%,
sodium — 10,84% and phosphorus — 9,10%, calcium — 8,33% of the total mineral content. For mousse with
agar are carbon — 18,97%, potassium — 15,99%, sodium — 9,20% and chlorine — 6,93%, phosphorus — 7,39%,
calcium — 5,23% of the total mineral content.
Key words: mousse, stabilizers, secondary raw materials, whey, black currant, functional ingredients.

Introduction

Numerous research organizations are actively engaged in developing novel products from
secondary raw materials to effectively preserve bioactive compounds for subsequent utilization by
food industry entities. Given emerging trends, exploring the potential and viability of producing
products derived from cottage cheese whey is both scientifically and practically intriguing. A
persistent issue encountered across dairy facilities, particularly those involved in cottage cheese and
cheese production, is the generation of waste-whey. It's worth noting that whey, in its composition,
aligns well with the principles of balanced and nutritious consumption [1,2].

In the production of dessert dairy products, milk processing products are used, such as
buttermilk, curd whey, sour cream, skimmed milk. Various pre-packaged desserts such as dairy and
non-dairy jellies, creams, and puddings have been developed and incorporated into dietary practices
internationally. In Switzerland, a technigue is employed to create a sweet dairy dessert consisting of
two layers: a lower layer of fruit and an upper layer composed of a dairy product like yogurt. Agar is
introduced into the mixture to solidify the structure of the upper layer. The dairy component is derived
from skimmed milk [3]. Dessert manufacturing involves the use of stabilization systems, which offer
colloidal protection to the protein, enabling heat treatment in an acidic environment, providing a
specific viscosity to the product, and safeguarding it against separation during storage. It is
recommended to utilize pectins and starch in this process. Pectin's prebiotic attributes stem from its
ability to serve as a growth medium for the native flora of the human gastrointestinal tract, which
includes up to 90% bifidobacteria [4]. Mousse more often than not utilizing topping cream, which is
prepared into whipped cream at that point included new dairy drain and with a bit of gelatin as a
binder [5].

Canistle contains special nutrients, so it has potential as a functional food. One way to use
fruit is to process it into innovative foods, such as dessert mousse. The aim was to investigate the
differences in foam quality using animal and vegetable recipes treated with a gelatin stabilizer
substitute [6,7]. This article describes the production technique and quality of the «Protein Tiramisu»
dessert. Protein Tiramisu is made from milk protein concentrate, a new type of non-traditional
protein-rich raw material, characterized by an increased content of all essential amino acids, a better
balance of amino acid composition and an optimal correlation of essential amino acids [8]. Ready to
eat whipped chocolate dairy desserts can have many nutritional and sensory advantages over home
made desserts, with fresh taste, digestibility and higher vitamin level. Therefore studies were carried
out to formulate Chocolate dairy Mousse with good sensory appeal. Three samples were prepared
by changing level of Sugar as 12%, 14,5%, 16%, while keeping other ingredients constant.
Organoleptic qualities of samples were evaluated with 25 experienced taste panel using nine
hedonic scales [9].

In this paper authors provide that aerated dairy desserts have demonstrated considerable
market promise, and mousse, characterized by its stabilized foamy structure, has transitioned from
a traditionally homemade treat to being industrially manufactured on a large scale, steadily claiming
its share in the dessert market [10]. Although there is no specific legislation about physical-chemical
standards for the product, all the values found were similar to similar studies. Since developing and
publishing results of new products for people with nutritional restrictions is of extreme necessity for
the food manufacture [11]. Agar, a gelatinous polysaccharide found in the cell walls of numerous red
algal species, is commonly employed as a gelling, thickening, and stabilizing agent. It boasts a
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significant soluble fiber content and has been demonstrated to slow gastric emptying (GE) while not
affecting glycemic response [12].

Authors provide that black currant has notable levels of ascorbic acid ranging from 50 to 280
mg. per 100 g. or 300 mg. per 100 ml. of juice, coupled with a rich flavonoid content, these berries
exhibit enhanced antioxidant capacity. This combination augments their potential to offer health
benefits, with the antioxidant properties of BC mainly attributed to its phenolic compounds. [13].
Studies showed very strong biological activity, including inhibition of cell proliferation, in addition to
antimutagenic, antimicrobial, anti-inflammatory, anti-cancer and antihypertensive properties [14].

The aim of the work was to determine the expediency of replacing standard traditional high-
calorie confectionery products with dietary functional sweet dishes of reduced calorie content
mousses based on whey. The novelty of the work was to expand the range of mousse desserts
through the use of secondary dairy raw materials, in particular whey and using of agar and pectin as
a stabilization system.

Reaserch methods

The main object of the study is a mousse based on whey. During the work, 2 samples with
different stabilizers were developed. In the course of research, agar and pectin were introduced in
the form of stabilization systems to preserve the foam-like structure of the mousse. Black currant
was used as a berry raw material.

Description of the technological process preparation of mousse samples. Soak the stabilizer
(agar-agar and pectin) in water. Bring the whey to a boil, add sugar, pour a stabilizer (agar-agar or
pectin) and add pre-cooked black currant puree, after boil for 2 minutes. Strain the obtained mass.
Then cool the mass and beat with a mixer for 10-15 minutes, until it doubles in volume and brightens.

The acidity of the mousse was determined according to GOST 5898-87 «Confectionery
products. Methods for determining acidity and alkalinity» [15]. The texture analysis of mousse
samples was performed on a Lamy rheology Texture analyzer TX-700 device. Mousse samples
stored at 5£1°C were placed in the center under a cylindrical probe. The tests were carried out at an
ambient temperature of 18+2°C. The speed of the probe was 5 mm/s. The depth of immersion was
10 mm. The organoleptic evaluation was performed using GOST 18488-2000 «Food concentrates
of sweet dishes. General specifications» [16].

Research results

Traditionally, the technology of mousse production is based on the use of water, in this work
we used whey to create functional products. This technological approach was based on the
prospects of using whey for food purposes, which is due to a number of factors: the properties and
composition of whey, its relative cheapness and accessibility, and the solution of an environmental
problem [17].

Considering whey as the perspective basis of mousse having high nutrition and biological
value, with purpose of improvement of the production technology of the whipped products, we have
conducted researches on studying of frequency rate and stability of foams of the whipped mousses
depending on type of foamers and conditions of whipping, in view of, shortcomings of traditionally
used foamers. Formation of foam in the products happens, thanks to foam-forming ability of whey
proteins [19].

During the experimental work, two mousse samples were developed, the first using pectin
and the second with agar as a stabilizing agent.

The results of the sensory evaluation of mousse prototypes according to GOST 18488-2000
[16] are shown in Table 1.

Based on the data in the table, It can be stated that the sensory parameters of both samples
of whey-based mousse correspond to GOST 18488-2000 [15] have a homogeneous foamy whipped
mass and retain their shape well. A mousse sample using agar has a denser consistency compared
to a mousse sample using pectin as a fixative, stabilizing agent.

The results of the mass fraction of titrated acids (in terms of citric acid) and pH, as well as
the mass fraction of moisture content of whey-based mousse samples are presented in Table 2.
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Table 1 — Sensory parameters mousses based on milk whey

Name

Mousses with pectin

Mousse with agar

GOST 18488-2000

Foam-like solidified

Foam-like solidified mass

Characteristic of the

: . corresponding dishes
Appearance mass well beaten into well beaten into foam, repared in the usual
foam, retains its shape retains its shape prepare
culinary way
The burgundy color is The rich burgundy color is C%?raerscgig?:c gifstr?:s
Colour characteristic of added characteristic of added b g

berry

berry

prepared in the usual
culinary way

Smell and taste

The smell is berry, the
taste is moderately
sweet and sour. Without
of foreign odors and
flavors

The smell is berry, the
taste is moderately sweet
and sour, moderately tart

is inherent in the berry.

without of foreign odors
and flavors

Characteristic of the
corresponding dishes
prepared in the usual

culinary way

Consistency

Elastic lush delicate

Elastic, lush, delicate,

slightly dense Foamy, homogeneous

Table 2 — Physicochemical parameters mousses based on milk whey

Name Mousses with pectin Mousse with agar
Titrated acidity, % 1.3 1,2
pH,psc 3,5+0,5 3,6810,5
Mass fraction of humidity, % 74,35 76,42

From the data that shown in the table, It is important to observe that the acidity level of the 1st
mousse sample was — 1,3%; the 2nd sample was — 1,2%. Based on the findings of the research, it

can be observed that all three indicators are acceptable, according to the standards. The results of
texture analysis of mousse samples based on milk whey is depicted in the figure 1.
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Figure 1 — Textural characteristics of whey-based mousse samples

The texturometer readings in figure 1 indicate that with the use of pectin as a fixative, the
mousse becomes more resistant to mechanical stress, and the strength of the mousse increases.
As depicted in figure 1, the force continues to increase until the mousse structure breaks. The peak
strength of the sample was — 1,605 N, the sample with agar was — 1,134 N. The sample with pectin
has an elasticity — 1,569 N, the viscosity is — 1,448 N, and the chewiness was — 2,272. The sample
with agar has an elasticity of — 1,380 N, viscosity — 1,080 N and chewiness — 1,490. From the
aforementioned, it can be concluded that the sample with pectin has a more delicate consistency.

Figure 2 shows spectrograms of whey-based mousse samples using pectin and agar as a fixative
and stabilizer.
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a) b)
Figure 2 — Spectrograms of mousse with pectin (a) and mousse with agar (b)

The results of processing the experimental data shown in figure 2 in the form of a table are
displayed in Table 3.

Table 3 — The mineral element composition of mousses made from milk whey
The content of mineral elements, %

Name

C 6] Na Mg P S Cl K Ca
Mousse with pectin 1245 | 38,02 |10,84 | 191 | 9,10 | 0,98 | 423 | 14,14 | 8,33
Mousse with agar-agar 18,97 | 3348 | 9,20 | 1,18 | 7,39 | 164 | 6,93 | 15,99 5,23

The results of tabulated data reveals that the composition of mousse samples based on whey
contains an adequate amount of essential mineral elements enter the human body. It can be noted
that the major elements of the mousse with pectin are carbon — 12,45%, potassium — 14,14%,
sodium - 10,84% and phosphorus — 9,10%, calcium — 8,33% of the total mineral content. For mousse
with agar are carbon — 18,97%, potassium — 15,99% sodium — 9,20% and chlorine — 6,93%,
phosphorus — 7,39%, calcium — 5,23% of the total mineral content. Thus, based on the study of the
mineral composition, it can be argued that mousse based on whey can expand the range of desserts
for functional purposes in the food industry. In addition to producing a new product, the production
of aerated desserts increases the power of consumer choice and increases profitability for the
producer and can effectively contribute to the growth of the industrial economy [18].

Discussion of scientific results

Nowadays, the production of functional products is an urgent task of the food industry. All
over the world, on a large scale, there is constant work on the development and creation of new
functional food products with a broad spectrum of uses, as well as a certain focus on biotope, system,
disease. Whey, boasting a low energy content but high biological value, serves as a rich source of
essential nutritional elements. Hence, it is recommended for utilization as a foundation for the
creation of products with functional attributes. One promising avenue for whey usage is in producing
items enriched with functional ingredients, imparting preventive properties against various diseases
such as those affecting the digestive system, cardiovascular system, and diabetes. The array of
products derived from whey is extensive, predominantly comprising beverages, so it can be
established that desserts based on whey are one of the promising directions. Mousse based on
whey to diversify the selection of desserts for functional purposes.

Conslusion

The studies carried out showed the following results:

— the sensory evaluation provide that mousse samples based on milk whey have foam-like
solidified mass well beaten into foam, retains its shape and without any foreign taste and smell.

The results of physicochemical parameters of mousses were have been showed that all
indicators of the samples comply with the standards.

The texture analyzer readings indicate that with the use of pectin as a fixative, the mousse
becomes more resistant to mechanical stress, and the strength of the mousse increases. The peak
strength of the sample was 1,605 N. The sample with pectin has an elasticity — 1,569 N, the viscosity
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is — 1,448 N, and the chewiness was — 2,272. Established that the sample with pectin has a more
delicate consistency.

Both samples of mousses are rich in basic macroelements. For mousse with pectin are
carbon — 12,45%, potassium — 14,14%, sodium -10.84% and phosphorus — 9,10%, calcium — 8,33%
of the total mineral content. For mousse with agar are carbon — 18,97%, potassium — 15,99% sodium
—9,20% and chlorine — 6,93%, phosphorus — 7,39%, calcium — 5,23% of the total mineral content.

According to the totality of studies, it was decided that mousse based on whey with pectin is
a promising product.
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CYT CAPbICYbI HETI3IHAE XXACAJTFAH MYCCTbIH CUNTATTAMACDI

Kasip mymsiHyuibinapObiH maburu uHepedueHmmep MeH eHimoepdi eMOik Makcamma mamakmaryoda
KondaHyra OeceH Kbi3blfyWhblfbifbl apmbin Kenedi. MyHOal eHimOepee cym capbicybl xamaodbl. bi3diH
enimizde onap wekmeyri menuwepde whbirapblnadsl. OcbiHOal ycbiHbicmapsa balinaHbicmbl OyHKUUOHaN0bI
maramOapObl a3ipsiey apKbifibl Kalmanama wukizdammabl ymbiMObl 6HOey MacesieniepiH weuwydiH xondapbl
MeH KypandapsbiH i30ey kaxem. byn makanada mekcmyparnbik mandaynapobiH, CeHCOPIibIK baranayOblH XoHe
Kelbip pusuka-xumusnsiK napamemprepdiH Hemuxxenepi, coHdal-aK cym capbiCybl Hez2i3iHOe 83iprieHaeH
Mycc yneinepiHiH MuHepandbl 3anemMeHmmepi Kypambl KepcemineeH. TypakmaHObipy XoHe Kebik
KOHCUCMEHUUSICbIH Xacay YWiH nekmuH MeH a2ap KondaHbindbi. [lekmuHdi ¢pukcamop pemiHde KondaHa
OmbIpbIll, MeKcmyparnblK aHanu3amopoblH, CbiHaMaHblH Hamuxesnepi 60lbIHWa MYyCcC MexaHUKasblK
KepHeyee me3simOi 6onadbl, an MyccmbiH 6epikmiai apmadsi. YrziHiH eH xofapbl 6epikmizai — 1,605 H 60n10bi.
lMekmuri 6ap yneiriy cepnimdiniei — 1,669 H, mymkbipnbirsi — 1,448 H 60510b1. [NekmuHi 6ap yreiHiH Hefyprisim
H83iK KOHcucmeHyusicbl bap ekeHiH aHbiKmayra 6onadbl. 3epmmey Hemu)xenepiHe cylieHe Ombipbir,
cmaHOapmmapra calikec bapribiK husuka-xuUMUsbIK Kepcemkiwumep Konalibl eKkeHiH amarn emyeae 60n1aob!.
Hamuxenep capbicy HeaisiHOeai Mycc yneinepiHiH KypambiHOa Heaiszai MukposnemeHmmep 6ap eKeHiH
kepcemeOi. lNekmuHi 6ap mycc ywiH kemipmeai — 12,45%, kanud — 14,14%, Hamput — 10,84% xeHe ¢hocghop
— 9,10%, kanbyul — xanrbl MuHeparnos! KypamHbiH 8,33% KypaliObl. Aeap KocbkliriFaH MyccC YWiH kKemipmeai —
18,97%, kanut — 15,99% nampul — 9,20% xoHe xmop — 6,93%, gpocgpop — 7,39%, kanbuyuli — xannbi
MuHepandbi KypamMHbiH 5,23% Kypaliosi.

TyidiH ce30ep: mMycc, mypakmaHObIpFbilumap, Kalmanama wWukizam, capbiCy, Kapakam,
yHKYUoHandbl uHepedueHmmep.
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XAPAKTEPUCTUKA MYCCA HA OCHOBE MOJIOYHOM CbIBOPOTKMU

B Hacmosiwee epemsi pacmem uHmepec nompebumeneli K UCMOMb308aHUKD HamypasbHbIX
UHepedueHmo8 U rnpodykmoes 8 rnumaxuu 8 fie4yebHbix yensx. K makum npodykmam omHOCUMCS U MOJIOYHas
cbigopomka. B Haweli cmpaHe OHU Mpou3sodsimcsi 8 O2paHUYEeHHOM Kosnudecmee. B ced3u ¢ makumu
pekomeHdayusmu Heobxo0uUMOo uckamb rymu u cpedcmea peuwleHusi npobrem payuoHanbHol nepepabomku
8MOPUYHO20 Chbipbs NMymem pa3pabomku hyHKYUOHasbHbIX rpodykmog numaHus. B OdaHHolU cmambe
rnpedcmaeneHsl pe3ysibmambl aHaau3a meKcmyphbl, 8KYCOBbIX KA4YEeCm8 U HEKOMOPbIX ¢hU3UKO-XUMUYECKUX
napamempos, a makxe cooepxaHusi MUHepasibHbIX 3fieMeHmo8 8 pa3pabomaHHbix obpa3uyax mycca Ha
OCHOBEe MOJIOYHOU CbIBOPOMKU. [ cmabunudayuu U MoJyqYeHuUs NeHUcmou KOHcucmeHuyuu 6binu
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ucrosb308aHbl MEKMUH U a2ap. CoanacHo pedyribmamam aHanu3a meKkcmypabl, Ipu UCMO/Ib308aHUU MNEKMuUHa
8 Kayecmee 3akperumersisi Mycc cmaHosumcsi boree ycmoU4uebiM K MexaHU4yeckuMm eosdelicmeusiM, a
rnpo4YHocme Mycca yeenu4usaemcs. MakcumanbHas npoYyHocme obpa3suya cocmasuna 1,605 H. Obpasey ¢
rnekKmuHom umeem asacmu4yHocmes — 1,569 H, esiskocmb — 1,448 H. MoxHO ycmaHosumb, 4mo obpaseuy ¢
nekmuHoMm umeem 6oree HexXHy KoHcucmeHyur. OCHOB8bIBasICb Ha pe3yribmamax Uuccie0o8aHusi, MOXHO
omMemumb, 4mo 8ce (bU3UKO-XUMUYECKUE roKasameriu s18/1sIFomcs npuemseMbsiMu, 8 cOomeemcmeuu co
cmaHOapmamu. Pe3ynbmamel noka3sarsnu, 4mo 8 coCmas Mycco8 Ha OCHO8E MOJI0YHOU CbIBOPOMKU 8X005im
OCHOBHbIE MUKPO3ieMeHMbl. B cocmaee mycca ¢ nekmuHoM yeneeodsl — 12,45%, kanul — 14,14%, Hampul
— 10,84% u ¢pocgpop — 9,10%, kanbyuti — 8,33% om obuweeo codepxxaHusi MUHeparbHbIX eewecms. [ns
mycca ¢ azapom yenepod — 18,97%, kanut — 15,99%, Hamput — 9,20% u xnop — 6,93%, ¢pocgpop — 7,39%,
kanbyuli — 5,23% om obuwe2o codepxaHusi MUHeparibHbIX 8eWecms.

Knroyesbie cnoea: mycc, cmabunu3amopbi, 8MOPUYHOE ChIpbE, MOJIOYHAs Cbi8OPOMKa, YepHasi
CMOpOoduHa, (hyHKUUOHasbHbIe UHepeOUueHMmbI.
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©CIMAIK TEKTEC ®YHKUUOHAINAbLIK UHTPUAMEHTTI KONOAHY APKbIIbl ¥NTTbIK ©HIM
IPIMWIKTIH K¥YPAMbIH BAUbITY

AHOamna: bapnbiKk yakbimma eciMOiK XeHe XaHyaprap WuKizambiH KeweHOi eHOeyOiH ymbiMObI
adicmepiH i30ey, KanlbiKCbi3 mexHonoausinapobl Kypy 6olbiHWwa 3epmmeynep Xypeaisinin kenedi, 6yn
onapObiH  6uUONIO2UANBIK  XoHe maramOblK  KYHObIMbIFbIH ~ apmmebipambiH  OapyMeHOepMeH,
MUKPO3IIeMeHMIMePMeH, aKybi30apMeH XoHe backa KoMrnoHeHmmepMmeH balbimbiiiFaH canalbl XoHe
Kayincia mamak eHiMOepiH eHOipyze Heeid 6ona anadbl. Makanada eHimze Heezidai wukizam pemiHde cubip
cymi xoHe eciMOiKk mekmi Kocria pemiHOe ummypbiH maHOanbin anbiHObl. Cublp cymiHOe adaMHbIH
mamakmaHyblHa Kaxemmi bapsnbik natidansl 3ammap bap XeHe ar3ara eme OHal CiHemiH akybi3dap,
madnap, kemipcynap 6onadbi. COHbIMEH Kamap, OHbIH KypaMbiHOa KernmeaeH hepmeHmmep, dspymeHdep,
MuHepandap xXoHe Kasnbinmbel Memabonuamdi kammamachkl3 ememiH 6acka 0a MaHbI30bl KOPEKMIK 3ammap
bap. bepineeH makanada ummypbiH eciMOigiH mikeseli 63iH eMec UummMypbiH 3KCMPaKmMICiH YimmbIK eHiMm
ipimwikmiH KypambiH 6alibimyda KondaHy myparisbi basHOanadsl. UmmMmypsiH ecimOieiHiH KypambiHOa KermezaeH
opeaHuKarblK Kocblnbicmap, Mbicas pemiHde maburu aHmuokcudaHmmap — ¢peHors0bl oHe rnonugpeHonobi
Kocblnbicmap menwepi eme kern. Kudekmi ecimOikmeH akcmpakm arny adicmeMeciHiH Kypfak eciMOikmeH
aKcmpakm arny adicmeMeciHeH epeKleriei cunammarfaH. IKCmpakmmbl KOCKaHHaH KeliHai CymKbIWKbI0bI
OHIMHIH canacblHbIH, op2aHoenmukarbiK KopCemkilmepiHiH 632epicKe ywbiparaHbl KepceminzeH. YnmmabiK
OHIM ipiMWIikmiH KypambiH eciMOik mekmec yHKUUOHandbIK KocrnanapmeH balbimydbiH cebebiHeH eHiMHIH
aMUHKbILWKbBINObIK KypaMbl apmKaH.

TyliH ce30ep: ummypbIH, aMUHKbIWKbINOapP, 3Kcmpakm, eciMOik mekmec ¢byHKUUOHanObIK Kocna,
ipimwik eHimoepi.

Kipicne

Byrinri TaHgoa TamakTaHy canacblHOa TaFam eHiMaepiH GanmbiTy MakcaTblHAa opTypni
OarbiTTap kanbinTacTbl. Agam af3acbiHa narganbl CYTKbIWKbIIAbI TaFaM eHiMAepiH »xacayablH 6ip
OafblTbl  eHiMgepai ecimaik kocnanapbiMeH OanbiTy. DyHKUMOHANAbIK MakcatTa eciMAik
WuKi3aTTapbiMeH GanbiTbiNiFaH HIMHIH TaFamapblK KyHAbIbIFbI XXOFapbl 6onaabl. ©HiMai xacayga
eciMAiK Kocnachl peTiHAe KON XeTiMai, nanganbl, SKOHOMUKarbIK XafblHaH TWIMAI WuKiaT TaHgan
anbiHybl kaxeT. Cebebi nargansl TaFaMablK 6HIM XanbIKTbiH, KeH, TOObIHA KOmKeTiMai 6onybl Kepek.
Bi3 ynTThIK ©HIM ipiMLLIKTIi GanbITyaa XeprinikTi Xepae KeH TaparnfaH XUaekTi oCiMAIKTI TaHaan anabik
[1, 3].
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