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DEVELOPMENT OF A FUNCTIONAL SEA BUCKTHORN-BASED DRINK
WITH A SUGAR SUBSTITUTE AND COLLAGEN
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Functional drinks exhibit antioxidant activity due to their content of vitamins, flavonoids, and polyphenols. The
developed drink, based on sea buckthorn, apple, and grape juices, contains vitamin C (35 mg/100 mL), beta-carotene,
and resveratrol, contributing to its antioxidant and immunostimulating properties. The formulation includes natural,
freshly squeezed juices: sea buckthorn (**Altai’"), apple (**Voskhod™), and grape (*'Isabella’), along with collagen (8.5
g) and stevia (0.3 g). The optimal juice ratio (apple 60%, sea buckthorn 20%, grape 20%) ensures a balanced taste and
enhanced functional value. The drink exhibits a golden-orange color, a sweet and sour taste, and a fruity aroma.
Collagen enhances its biological value, while stevia lowers the calorie content without affecting the glycemic index.
Research findings confirm that this combination results in a functional beverage with antioxidant properties, desirable
organoleptic characteristics, and reduced calorie content, promoting overall health. Additionally, the drink provides
essential nutrients that support metabolic processes and overall well-being. Regular consumption of this beverage may
help strengthen the immune system and improve skin health due to its rich composition. Moreover, the combination
of bioactive compounds contributes to better digestion, energy metabolism, and overall vitality.
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KAHT AJIMACTBIPEBIII ITEH KOJUIAI'EH KOCBUIFAH, IIBIPFAHAK HET'T3IHJAEI'T
OYHKIOUOHAJIABI CYCBIHHBIH PELEIITYPACBIH 93IPJIEY
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DYyHKYUOHAIObL CYCLIHOAD 0IPYMEHOEPOiH, (NAGOHOUOMADPOBIY, JHCIHE NOAUPEHOI0aPOblY, APKACLIHOA
anmuoxcuoanmmulx, Oencenodinikke ue. Illvipeanak, anma ncone HCy3iM WBLIPLIHOAPLIHA HE2I30€/12€H  CYCbIH
Kypamvinoa C oapymeni (35 m2/100 mn), 6ema-xapomun dxncane pezeepampon 6ap, 01 AHMUOKCUOAHMMbL HCIHE
UMMYHOCIMUMYIAMOPABIK, Kacuemmepoi Kammamacwi3 emeoi. Cycotn oaitvinoay yuiin, wvipeanax ("Anmai'"), aima
(""Bocx00"), scyzim (""H3zabenna') maoduzu, sncana coleblizan wiblpulnoapul, COHbIMEH Kamap Koanazen (8,5 2) scone
cmesusn (0,3 2) Konoanwvinowvl. Lllvipeindaposiy oymaiinel Kamvinacel (aima — 60%, wvipeanax — 20%, scy3im —
20%) menodecmipinzen 0om men QYHKUUOHANOb! KYHOBLIBIKMbL Kammamacsl3 emeodi. CyColHHbIY aImMblH-Kbl32bLAM
capvl myci, mammi dcoHe KblUKbLL 0aMi dcane rcemic xout uici oap. Konnazen onviyy 6u0102usnblK KyHObLIbIZbIH
apmmolpasvl, a1 CMeGUA TUKEMUATIBIK UHOEKCMI HCOapbliamnail KanopusHsl momenoemeoi. 3epmmeynep 0yn
KOMnonenmmepoiy, yinecimi O0eHcaynvlKmovl Hbl2aiimy2a KoMeKmecemin aHmMuoOKCUOGHmMmulK Kacuemmepi,
HCAZLIMObL  OP2AHONIENMUKANBIK, CURAMMAMATIAPbL HCIHE MOMEH KANOpUANbl (QYHKYUOHANObI OHIM dcacayza
MYMKIHOIK Oepeminin pacmaovt. Convimen Kamap, CyColHHbIH KYPAMbIHOA MEMADOIUKANBIK RPOUeCm ep MEeH HCalnbl
an-ayKammol KOJA0AUmMblH MAnbl30bl KOpekmik 3ammap oap. byn cycelnovt ynemi mymuvlny uMMyHOBIK JHCyHeHI
HbI2ATIMY2A HCIHE OHBIH Oall KYPAMBIHBIY APKACLIHOA MEPINIH 0CHCAYIbIZbIH JHCAKCapmya Kkomekmeceoi. /Kone oOe,
0U0102UANBIK, DenceHOi KOCBLIbICMAapObl Yilaecimi ac KOpulmyobl, JHEPLUA AIMACYbIH HCIHE HCATINBL OMID MOHYCHIH
Jcaxcapmyza Koemexmeceoi.

Heri3zri co3aep: (l)yHKlII/IOHaJ'lI[BI CYCbIH, HIBIPpraHaK, CTEBUA, KOJJAarcH, TEXHOJ0Trusd, peuecnrypa,
AHTHOKCHIAHTTAP.
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PASPABOTKA PELHEITYPbI ®YHKIIMOHAJIBHOI'O HAIIUTKA HA OCHOBE
OBJIEIINXU C JOBABJIEHUEM CAXAPO3AMEHUTEJIA U KOJIVIAT'EHA

JK. KAUPATKBI3bI, M. BAUTABUEBA

(AO «ATMATHHCKMIf TEXHOJOTHYECKH YHHBEPCUTET,
Pecnybdumnka Ka3zaxcran, 050061, r.Anamatsl, yi. @ypkara, 348/4)
DrekTpoHHas MoYTa aBTopa-koppecnonaenta: bgulgaishailias@mail.ru*

DyuKyuonaivbHble HARUMKU 001a0alom AaHMUOKCUOAHMHOU AKMUBHOCMbIO 011a200apa  GUMAMUHAM,
¢nasonouoam u nonugpenonam. Hanumok na ocnoee 061enuxo06020, A010UH020 U BUHOZPAOHO20 COKOB COOEPIHCUM
eumamun C (35 m/100 mn), b6ema-xkapomun u peceepampon, umo obdecneuueaem aHMUOKCUOAHMIHbIE U
umMmMynocmumyaupyrouwue ceoiicmea. Hcnonbvzoeanvl HAmMypanvHble, CEeMHCEBbIHCAMblE COKU: 0071enuUX08blil
(«Anmaiickaay), adr0unsviii («Bocxooy), eunozpaonwviii («M3abdenna»), a makace xonnazen (8,5 2) u cmesusn (0,3 2).
Onmumanvnoe coommnouwienue cokoe (abnounviii — 60%, oonenuxosvii — 20%, eunozpaouvii — 20%)
obecneuusaem coanancuposannvlil 6Kyc u QhynKyuonansHyio yennocms. Hanumox umeem 3on1omucmo-opansicesnlii
ueem, KUC0-c1a0Kuil 6Kyc u hpykmoassiii apomam. Konnazen nogviuiaem e2o 6uo0102udecKkyio yeHHOCHb, 4 CHeGUA
CHUDICAem KaNOpUHHOCHbL 0e3 NnoevluleHus 2iukemuueckozo unoekca. Hccnedoseanus noomeepounu, umo
couemanue IMUX KOMHOHEHMO8 HNO360JAem C030amb (YHKYUOHANbHBII RPOOYKM ¢ AHMUOKCUOAHMHLIMU
ceolicmeamu, NAPUSAMHLIMU  OP2AHOJIERMUYECKUMU — XAPAKMEPUCMUKAMU U HU3KOU  KAJIOPUHHOCMBIO,
cnocoocmeylowuil  yKkpenienuto 300poeva. Kpome mozo, nanumok coodepycum Heo0X00umvle numamesibHble
eeuiecmea, KOmopuvle NOOOEPHCUBAIOM 00OMEHHble npoyecchl U odujee camouyecmeue. Pezynapnoe ynompeonenue
IMO20 HANUMKA MOIHCEm ROMOUb YKPERUMb UMMYHHYIO CUCHEMY U YIYUUIUMD 300P06be KOMCU 071a200apsa e2o
o00zamomy cocmagy. Taxice, couemanue OuonNOUYECKU AKMUGHBIX COeOUHEHUIl CROCOOCMEYem YIyuuieHuro
nuwesapenun, IHePZeMuUecKo20 00MeHa u 001 e20 HCU3HeHH020 MOHYCA.

KuaroueBble cjioBa: (pyHKOMOHAJIBHBLIH HANHWTOK, 00JieNMXa, CTeBHUSA, KOJIJIAareH, TeXHOJIOTHS,
peuenTypa, aHTHOKCHIAHTBI

Introduction. Kazakhstan in Q1 2023, representing a 10.2%
Functional drinks constitute a significant increase compared to the same period in 2022 [2].
segment of the healthy food market due to their In 2023, revenue in Kazakhstan’s general
unique properties aimed at promoting health and soft drinks market reached USD 1,830.0 million,
preventing diseases. A promising direction in this with the functional (energy and sports) drinks
field is the development of beverages based on sea segment accounting for USD 91.0 million.
buckthorn, which is rich in vitamin C, vitamin E, Functional Drinks: Functional drinks differ
carotenoids, polyphenols, and fatty acids. The from conventional beverages by incorporating
incorporation of sugar substitutes reduces the health-promoting  properties  beyond  basic
calorie content of the product, while the addition of hydration. These products align with 21st-century
collagen supports skin, joint, and bone health. consumer demands for health, well-being, taste,
In recent years, next-generation functional and convenience. Inspired by the wellness trend,
food products have gained increasing popularity in manufacturers continue to develop next-generation
the domestic consumer market. Unlike beverages that not only quench thirst but also
conventional food products, functional beverages provide physiological benefits [3].
offer not only nutritional value but also beneficial Sea buckthorn plays a significant role in the
physiological effects on the human body. With the functional beverage market, offering health
rising consumer interest in a healthy lifestyle, the benefits that extend beyond physical well-being. Its
production of functional juices, nectars, and juice- bioactive compounds contribute to skin and hair
based drinks has become increasingly relevant. health, presenting opportunities for the
The functional beverage market in development of beauty-enhancing functional
Kazakhstan has shown steady growth, driven by beverages [4].
the increasing demand for products fortified with Functional drinks containing sea buckthorn
vitamins, minerals, antioxidants, and other represent an innovative trend in the healthy food
bioactive compounds [1]. industry. These beverages not only provide
Current Market Status: According to the essential nutrients but also offer multiple
National Bureau of Statistics, 732.8 million liters functional benefits, contributing to overall
of soft and mineral drinks were produced in consumer well-being.
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Based on the conducted research and
considering its chemical composition, bioactive
properties, and physiological effects, sea buckthorn
was selected as the primary ingredient for
developing a functional drink. To ensure
homogeneity and high bioavailability, the
formulation includes sea buckthorn juice enriched
with hydrolyzed collagen and the natural sweetener
stevia [5,6].

The selected components enhance the
drink’s nutritional value: its high vitamin and
antioxidant content supports immune function,
while its balanced composition promotes overall
health. Additionally, the production process,
incorporating  pasteurization  and  aseptic
packaging, ensures an extended shelf life while
preserving the beneficial properties of the
ingredients.

This study aims to develop a formulation
and production technology for a sea buckthorn-
based functional drink with stevia and hydrolyzed
collagen. The goal is to expand the range of healthy
food products by enhancing their biological and
nutritional ~ value, improving  organoleptic
characteristics, and ensuring long-term stability
and consumer appeal [7].

Materials and research methods.

Based on the research objectives and tasks,
the following raw materials and ingredients were
used: natural, freshly squeezed sea buckthorn juice,
apple and grape juices, the sugar substitute stevia,
and hydrolyzed collagen.

The study involved analyzing literature
sources that provided approximate ingredient
proportions for the preparation of functional
beverages based on plant-derived raw materials.
Based on this analysis, preliminary dosages of
components were determined for developing a 500
mL drink.

To achieve a balanced taste and maximize
the drink’s health benefits, five different
formulations with varying ratios of key ingredients
— sea buckthorn, grape, and apple juices, along
with stevia and hydrolyzed collagen — were
tested. The aim of this testing was to identify the
optimal proportions that ensure high organoleptic
and functional properties of the beverage [8,10].

Option 1: 200 mL sea buckthorn juice,
100 mL grape juice, 200 mL apple juice.

e Disadvantages: This variant was too
sour. The dominance of sea buckthorn juice
resulted in a sharp taste, overshadowing the
sweetness of the grape and apple juices.
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e Conclusion: The low content of sweet
juices did not allow for a balanced acidity.

Option 2: 150 ml sea buckthorn juice, 150
ml grape juice, 200 ml apple juice

e Disadvantages: In this ratio, the acidity
of the sea buckthorn juice was still noticeable but
more balanced. However, the increased amount of
grape juice created a strong grape aroma that
overpowered the overall taste of the drink.

e Conclusion: The excess grape juice
disrupted the flavor harmony.

Option 3: 100 ml sea buckthorn juice, 200
ml grape juice, 200 ml apple juice

e Disadvantages: The flavor of grape
juice became dominant, overshadowing the unique
characteristics of sea buckthorn, which should
serve as the foundation of the functional profile.

e Conclusion: The excessive amount of
grape juice reduced the functional value of the
drink and disrupted its balance.

Option 4: 100 mL sea buckthorn juice, 50
mL grape juice, 350 mL apple juice

. Disadvantages: Apple juice became
the dominant flavor, creating an overly sweet
profile. The slight tartness of sea buckthorn and the
richness of grape were almost lost. As a result, the
drink became too simple and lacked vibrancy.

. Conclusion: The high proportion of
apple juice diluted the originality of the recipe.

Option 5: 100 mL sea buckthorn juice,
100 mL grape juice, 300 mL apple juice

Reason for Selection: This ratio achieved
an ideal flavor balance. The tartness of sea
buckthorn harmonized well with the sweetness of
grape and apple juices. Apple juice provided a mild
base without overpowering the flavors of sea
buckthorn and grape. This formulation resulted in
a well-balanced taste and appealing organoleptic
characteristics [9].

During the experiment, an organoleptic
analysis was conducted to determine the optimal
ratio of the main ingredients. Five participants took
part in the study, tasting five different formulations
of the sea buckthorn-based functional drink. Each
sample was evaluated based on the following
organoleptic characteristics: appearance, color,
consistency, aroma, and taste. The assessment was
carried out using a five-point scale, where 1
represented the lowest quality level and 5 the
highest. Based on the obtained data, the
formulation with the highest average scores across
all parameters was selected. The profilogram of
this organoleptic analysis is illustrated in Figure 1.
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Profilogram of the Organoleptic Analysis of the
Sea Buckthorn Functional Drink
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Figure 1. Profilogram of the Organoleptic Analysis.

As a result of the study, the optimal
ingredient proportions were determined. The drink
is based on 100 ml of sea buckthorn juice, 100 ml
of grape juice, and 300 ml of apple juice. This ratio
provides a harmonious taste, combining the sweet
and sour notes characteristic of sea buckthorn,
grapes, and apples.

To achieve the functional properties of the
drink, the formulation includes the sugar substitute
stevia and hydrolyzed collagen. Experimental
results established that the optimal amount of
stevia for a 500 ml drink is 0.3 g, ensuring the
necessary sweetness without an aftertaste and
without increasing caloric content. Hydrolyzed
collagen is added in an amount of 8.5 g, which
meets the daily recommended intake and gives the

Table 1. Energy value of the developed functional drink

drink pronounced functional properties, including
a strengthening effect.

Thus, based on literature analysis and
experimental  testing, a functional drink
formulation was developed, ensuring a balanced
taste and high nutritional value. The obtained
results can be used for further standardization of
the technology and the introduction of the drink
into mass production [11,13].

As part of the study, the energy value of the
developed functional drink, based on sea
buckthorn, grape, and apple juices with the
addition of the sugar substitute stevia and
hydrolyzed collagen, was assessed. The results are
shown in Table 1.

Product name Weight | Proteins, g Fats, g Carbohydrates, g Kcal
Sea Buckthorn 100 ml 0,6 34 43 50,2
Juice
Grape Juice 100 ml 0,3 0 14,0 57,2
Apple Juice 300 ml 1,2 1,2 29,4 133,2
Stevia (powder) 03¢g 0 0 0 0
Collagen 85¢g 0 0 0 0
TOTAL 508,8 2,1 4,6 47,7 240,6
Per 100 ml 100 0,4 0,9 9,37 47,29
Kilojoule 6,68 33,9 147,1 197,9

The calculated values showed that the

energy content of the drink is 47.29 kcal per 100
ml, which corresponds to 197.9 kJ for the total
volume of 500 ml. This value makes the drink low-
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calorie, which is an important criterion for
functional nutrition products [12].

Experimental studies on determining the
quality indicators of the sea buckthorn-based drink
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with a sugar substitute were conducted in the
laboratory of the "Technology of Grain Products
and Processing Industries”" department at Almaty
Technological University.

The  physicochemical  parameters  of
functional drinks, in accordance with GOST (state

standard), include the following parameters:
determination of organoleptic characteristics,
determination of dry matter content, density
measurement, acidity assessment, etc. The results
of studies of physico-chemical parameters are
shown in Table 2.

Table 2. Study Results of the Physicochemical Properties of the Developed Functional Drink

Indicator name Research Results Standard according to GOST
Mass fraction of solids 0,4% +0,2%
density 1,048 g/cm? 1-1,5 g/em?®
acidity +0,2 ml +0,3 ml
Shelf life (days) 4 5

The conducted studies have shown that the
developed drink meets all established standards. The
organoleptic properties of the drink, including its
harmonious taste, pleasant aroma, and uniform
consistency, comply with the standard requirements.
The physicochemical parameters, such as acidity and
dry matter content, are also within the norms
established by GOST 28188-2018 "Non-alcoholic
beverages. General technical conditions."

Results and discussion

In the course of the research, a formulation
of a functional drink based on sea buckthorn with
the addition of stevia and collagen was developed.
The optimal ratio of the components (apple juice —
60%, sea buckthorn — 20%, grape — 20%) provided
a balanced taste and high nutritional value.

The analysis showed that the drink has
antioxidant and immunomodulatory properties due
to vitamins and polyphenols. The introduction of
stevia reduced the caloric content, and collagen
increased its biological value.

The physico-chemical parameters meet the
standards, the energy value is 47.29 kcal per 100
ml. Comparison with similar studies confirmed the
effectiveness of the selected composition. The
drink has good organoleptic characteristics and is
promising for mass production.

Conclusion

As part of this study, a formulation for a
functional sea buckthorn-based beverage with the
addition of stevia and hydrolyzed collagen was
developed. Sea buckthorn, rich in vitamins,
antioxidants, and trace elements, serves as an
excellent source of beneficial nutrients that support
overall health. Stevia, as a natural sugar substitute,
enhances the taste of the drink while reducing its
caloric content, making the product more appealing
to consumers monitoring their diet. Hydrolyzed
collagen, an essential component for maintaining
the health of the skin, joints, and other connective
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tissues, adds additional functional value to the
beverage [14, 15].

During the experiment, organoleptic and
physicochemical  studies  were  conducted,
demonstrating the beverage’s excellent taste and
texture characteristics. The drink remained stable
throughout its shelf life, preserving its beneficial
properties and attractive appearance. Chemical
analysis confirmed that all components met the
declared quality standards.

The proposed functional beverage can be
recommended as part of a daily diet for individuals
seeking to improve their health, support the
immune system, and enhance skin and joint
condition. The product combines the beneficial
properties of natural ingredients, making it a
promising candidate for mass consumption in the
functional beverage market.

Future research will focus on optimizing the
formulation, improving taste characteristics,
expanding the product range, and conducting clinical
trials for a deeper assessment of its health benefits.
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OIEHKA ®U3UNKO-XUMHNYECKNX XAPAKTEPUCTHUK
PACTUTEJIBHOI'O CbIPbA 1JISA KOMBUKOPMOB

v.a yomaros @ i svmanesa ©  ax moman®  ax. sopusaii ®©

(TOO «Ka3axckuii Hay4HO - HcC/IeI0BaTeILCKMII HHCTUTYT NepepadaThiBalolleii U NUIIeBoii
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B oOannoii cmamve npueedenvl UCCNE008AHUA U  NOJYUEHHblE DPE3YAbMAmMbl  PUIUKO-XUMUYECKUX
nokasameneii 3 copmoe 3epna mpumuxane « Ykaszy, «bapy», «3epnoxopmosoer, u 6eponioicoeii KOIOUKU U3 paA3HbIX
oonacmen Kazaxcmana: Anmamunckaa ooéonacme (c. baxanac), Typxkecmanckasa ooénacmoe (c. Ilaynvoep),
Typxkecmanckas oonacmo (2. Apvic). IIposedensl usuxo-xumuueckue ananusvl, Onpeoenena Kopmosas yeHHOCHb
6bI0pann020 pacmumensnozo covlpvs. Ilpoyecc npopawueanus mpumukaie NPUMEHICA ¢ UEblo YIyHueHus €20
numamenvHol uenhocmu u  yceosemocmu. Jlo npopawjueanus cocmaé mMpumMuKdaile XapaxKmepuzoeaucs
OMHOCUMENbHO HUSKUM COOEPIHCAHUEM BUMAMUNHO8, MUHEPAI08, YN0 0ZPDAHUYUEAIO €20 RUMAMEIbHYIO UEHHOCHb.
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