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ENRICHMENT OF A FUNCTIONAL BEVERAGE USING ALHAGI PLANT EXTRACT

Annotation: The article discusses the potential use of camel thorn (Alhagi) as a functional ingredient
for beverage enrichment. Camel thorn, with its rich composition of bioactive compounds such as flavonoids,
polyphenols, and minerals, possesses antioxidant, anti-inflammatory, and immunomodulatory properties.

The extraction of bioactive substances using supercritical CO extraction allows for the production of
high-quality extracts without the use of toxic solvents. Optimizing extraction conditions enhances the
bioavailability of active components. The development of functional drinks with camel thorn extract represents
an innovative step in healthy nutrition and preventive medicine, offering natural and effective means to improve
health.

Moreover, the incorporation of camel thorn extract into beverages can enhance not only their nutritional
value but also their sensory characteristics, such as taste and aroma. The presence of essential minerals,
amino acids, and vitamins further contributes to its potential as a functional ingredient. Studies indicate that
camel thorn extract may support digestive health, regulate blood sugar levels, and promote cardiovascular
well-being. Future research should focus on optimizing formulations, ensuring stability, and evaluating long-
term health benefits to fully harness its potential in the functional food industry.
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Introduction

In modern conditions, there is a growing interest in healthy nutrition and disease prevention
through natural products. Functional beverages enriched with natural biologically active substances
are occupying an increasingly significant niche in the healthy nutrition market. In this context, the
use of camel thorn (Alhagi) represents a promising direction due to its unique therapeutic and
preventive properties.

Moreover, given the high prevalence of liver and cardiovascular diseases, functional
beverages containing camel thorn extract may serve as an effective means of prevention and body
recovery.

Thus, the development and implementation of functional beverages based on camel thorn
align with current trends in healthy nutrition and preventive medicine, offering a natural, accessible,
and effective way to maintain health.

Literature Review

Modern medicine faces the challenge of increased pharmaceutical load on patients,
necessitating the search for alternative treatment methods. Phytotherapy plays a crucial role among
non-drug methods, as medicinal plants have a broad spectrum of therapeutic and preventive effects
and fewer side effects compared to synthetic drugs.

One of the most promising plants for medical use is camel thorn (Alhagi), widely distributed
in semi-desert and desert regions. Its chemical composition makes it a valuable source of macro-
and microelements necessary for maintaining health.

Camel thorn extracts belong to toxicity class IV, making them safe for the body. Preparations
based on this plant exhibit pronounced bactericidal activity against streptococci and staphylococci
[1,2].

The drug «Alkhidiny inhibits inflammatory processes caused by histamine, serotonin, and
chemical irritants. It strengthens capillaries and is as effective as rutin. Regarding anti-exudative and
antiproliferative effects, it surpasses butadione but is inferior in analgesic effect. It also has
antioxidant and hepatoprotective effects and is used in surgery, dermatology, gynecology, therapy,
otorhinolaryngology, gastroenterology, and dentistry.

Alhagi contains a variety of biologically active compounds, including flavonoids, polyphenols,
saponins, and essential minerals (K, Ca, Fe, Zn, Co, etc.). Studies have shown its potential as an
antioxidant, hepatoprotective, anti-inflammatory, and antibacterial agent. However, most findings are
based on in vitro or animal studies, with limited clinical validation.

The extract demonstrates bactericidal activity against streptococci and staphylococci and has
been reported to promote epithelialization and reduce inflammation. While pharmaceutical
preparations like «Alkhidin» and «Zhantak» show therapeutic promise, the majority of research lacks
controlled human trials, standardized dosages, and consistent methodology [3, 4].

The syrup «Zhantak» is used for poisoning by alkalis, hydrogen peroxide, acetic acid, and
other caustic substances. It promotes rapid epithelialization of erosions and reduces inflammation in
the oral cavity and respiratory tract. It is recommended for gastroenteritis, dyspepsia, and
enterocolitis but is contraindicated in cases of increased blood coagulation [5, 6].

Produced using gelatin, it has pronounced wound-healing and anti-inflammatory effects. It is
used to treat generalized periodontitis, catarrhal gingivitis, wounds, and burns of the first and second
degrees. Hydrogel films based on «Alkhidin» accelerate wound and burn healing [7, 8].

Studies conducted by pharmaceutical science candidates have demonstrated the high
efficacy of camel thorn (Alhagi) in the complex therapy of tuberculosis. Neutron activation analysis
has established the presence of fifteen elements in camel thorn samples [9,10]. Spectrophotometric
analysis determined the quantitative content of silicon.

The study results showed a high content of biogenic elements, making the plant promising
for the complex treatment of various diseases, including pulmonary tuberculosis [11, 12].

Samples of the aerial part of camel thorn were collected near Shymkent (Republic of
Kazakhstan). The plant material was dried under natural conditions. Silicon content was determined
by spectrophotometry, while other elements were analyzed using neutron activation analysis (NAA).
Data processing was performed using mathematical statistics methods [13, 14].
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Compared to other well-known functional ingredients such as ginger, turmeric, and rosehip,
Alhagi has a distinct mineral profile (e.g., high silicon and cobalt content) and lower vitamin C levels.
Its unique combination of elements may provide added value in respiratory and connective tissue
health. However, unlike turmeric and ginger, Alhagi lacks extensive clinical studies and established
regulatory recognition in the food sector.

Silicon content in the samples was 1.541% of dry matter, exceeding the average level for
plants. The high concentration of silicon promotes lung connective tissue recovery, which is
especially important in tuberculosis treatment [15].

Additionally, the following macro- and microelements were identified: Biogenic elements: K
(15.530%), Ca (10.910%), Fe (0.161%), Na (0.540%), Zn (0.0156%), Co (0.00013%). Potentially
toxic elements: Ag, Ba, Br, Cr, Sr in minimal concentrations. Toxic elements: As, Sb, Th, U in trace
amounts, posing no danger [16,17]. The content of macro- and microelements in the studied plant
is presented in table (Table 1).

Table 1 — Content of macro- and microelements in the studied samples of Alhagi, %

Element | Content, %

Group 1 elements

K 15,530

Ca 10,910

Co 1,302*10+

Fe 0,161

Na 0,540

Zn 155,788*10+4
Group 2 elements

Ag 0,010*10+4

Ba 133,000*10+4

Br 188,020*10+4

Cr 5,130*10+4

Sr 237,400*104
Group 3 elements

As 1,004*10

Sb 0,089*10+4

Th 0,345*10+4

u 0,338*104

Calcium (10.910%) plays a crucial role in tuberculosis treatment by regulating cell membrane
permeability and activating enzymes. Iron (0.161%) participates in hematopoiesis, while cobalt
(0.00013%) is a component of vitamin B12 [16].

Modern trends in the food, pharmaceutical, and perfume industries focus on developing
energy-efficient and environmentally friendly technologies for processing plant raw materials. One
promising method is CO, extraction, which allows obtaining natural ingredients without using toxic
solvents. This method ensures a high degree of extraction of biologically active substances while
preserving their natural composition and bioavailability.

Supercritical CO, extraction is an advanced technology for extracting valuable biologically
active substances (BAS) from plant raw materials. This method uses supercritical carbon dioxide
(CO,) as a solvent (temperature above 31°C and pressure above 74 bar). After extraction, no solvent
remains, making it an environmentally friendly method that prevents the thermal degradation of
biologically active substances. The non-toxic CO, solvent allows selective extraction of specific
components by adjusting pressure and temperature. The CO, cycle can be reused, increasing the
economic efficiency of the process.

Engineers from Uzbekistan have developed an installation for obtaining ingredients from
plant raw materials using liquefied CO,. The main operating parameters of the extractant in the
extraction circuit influencing the qualitative composition of the obtained extracts have been
determined.

Supercritical CO, extraction is advantageous due to its selectivity, low temperature operation,
and solvent-free outcome. It helps preserve thermolabile bioactive compounds, making it ideal for
food-grade extracts. Optimal extraction conditions (15-20°C, high pressure) improve yield and
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bioavailability. Research from Uzbekistan and Russia has demonstrated the scalability of such
technologies for herbal extract production.

The developed installation allows studying the processes of obtaining qualitatively new
extracts and oils. The main technological parameters of extraction are temperature and pressure.
Varying pressure and temperature alter the components of the obtained extracts. Experiments
provide insight into process kinetics, optimal hydrodynamic conditions, and the effects of
temperature, internal structure, and other factors on mass transfer and extract composition.
Experimental data indicate that lowering the temperature significantly reduces extraction speed and
efficiency. However, solvent selectivity increases, as evidenced by the complete absence of fatty oil
in all extraction samples at -40°C, unlike at 20°C.

Conducting extraction at subzero temperatures is unjustified unless necessary to enhance
liquid CO, selectivity, as it significantly reduces the efficiency of extracting extractive substances.
Research has shown that the highest yield of extractive substances is achieved at extraction
temperatures between 15-20°C with corresponding solvent vapor pressure. Along with other
considered factors, pressure significantly influences the rate of ingredient extraction from plant raw
materials.

Conclusions

Based on the obtained data, it can be concluded that camel thorn is a promising phytotherapy
agent, particularly for the complex treatment of pulmonary tuberculosis. Its high environmental purity
and rich macro- and microelement composition allow its inclusion in the list of recommended
medicinal agents. In Kazakhstan, camel thorn is already actively used in traditional medicine as a
choleretic, wound-healing, and hemostatic agent, confirming its therapeutic potential.

For Alhagi extract to be commercially viable in functional beverages, standardization and
guality control are essential. Target markers such as total flavonoid content, moisture, and
contaminant levels should be established. Stability studies must assess interactions with beverage
matrices, pH sensitivity, and shelf life under various storage conditions.

This study examined the prospects of using camel thorn extract (Alhagi) as a functional
ingredient for beverage enrichment. Due to its rich composition of biologically active compounds
such as flavonoids, polyphenols, organic acids, and mineral elements, Alhagi extract possesses
antioxidant, anti-inflammatory, and immunomodulatory properties, making it a valuable component
for developing functional food products.

Supercritical CO, extraction enables the production of high-quality extracts without toxic
solvents, preserving thermolabile compounds and ensuring high product purity. Optimizing
technological parameters such as pressure, temperature, extraction time, and raw material particle
size enhances process efficiency and improves the bioavailability of target components.

Further research may focus on studying the stability of bioactive compounds in the final
product and evaluating their effects on consumer health. Implementing such technologies in the food
industry expands the range of functional products that meet modern healthy nutrition requirements.

Currently, Alhagi is used in traditional medicine in Central Asia but lacks classification as a
food-grade functional ingredient by EFSA or FDA. To advance commercialization, toxicological
assessments, GRAS (Generally Recognized As Safe) status, and compliance with regional food
safety regulations are required.

Alhagi shows considerable promise as a functional beverage ingredient due to its rich
phytochemical composition and favorable extraction potential. However, critical gaps remain in
clinical efficacy, formulation compatibility, and regulatory readiness.

Future research should focus on:

— Conducting randomized clinical trials to confirm health benefits.

— Investigating the stability of Alhagi compounds in beverage matrices.

— Developing standardized extract specifications and manufacturing protocols.

— Performing risk assessments and obtaining regulatory approvals for use in food products.

A more rigorous scientific approach and cross-disciplinary collaboration will be essential to
move Alhagi from promising traditional remedy to validated functional ingredient.
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OBOrAWEHUE ®YHKLMOHAINBHOIO HAMUTKA C UCMOJNIb3OBAHUEM PACTUTENIbBHOIO
OKCTPAKTA ALHAGI

B cmambe paccmampugaromcsi riepcriekKmuebl Ucronb3o8aHusi eepbrioxbel Komdku (Alhagi) e
Kadecmee yHKUUOHanbLHo20 UHepedueHma 0nsi oboz2aweHuUs1 Hanumkos. Bepbntoxbs Kontoyka, briazodaps
ceoemy bo2zamomy cocmasy buosio2uUHeCKU aKMUBHbIX 8eLiEeCm8, Makux Kak ¢hsia8oHoOUObI, MoaUGEeHorbI U
MuHeparnbi, obradaem aHMUOKCcUOaHMHbLIMU, M[POMUB08OCHANUMENIbHLIMU U  UMMYHOMOOYIUPYOUWUMU
ceolicmeamu.

Okecmpakyusi 6uoo2uYecKU akmueHbIX 8euecms C ucronb3ogaHuem ceepxkpumudeckold CO,-
9KCmMpakyuu ro3eosisem rosiy4ams 8bICOKOKa4eCmBeHHbIe 3Kecmpakmbl 6e3 UCroib308aHUsT MOKCUYHbIX
pacmeopumened. Onmumu3ayusi ycriosull sKcmpakuuu criocobcmeyem rnosbiueHuro buodocmynHocmu
aKmueHbIX KOMIMOHeHmMo8. Paspabomka ¢hyHKUUOHaIbHbIX HArumko8 ¢ 3KCmMpakmom 8epbsiroxbel KOTHOYKU
npedcmaensiem cobol UHHOBAUUOHHBIU waz 6 obracmu 300p08020 numaHus U npoguiaKkmuyeckol
meduyuHsl, npednasasi HamyparibHble U 3¢hgbekmusHbie cpedcmea 0515 yrydweHuUs: 300p08bH.

Knroyeenie crosa: eepbrioxbs Komodka, Alhagi, pyHKUUOHaIbHbIe Hanumku, ceepxkpumudyeckas
aKcmpakyus, buonoau4ecku akmugHble seujecmea, aHmuokcudaHmel, 300po8oe rnumaHue.
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ALHAGI €CIMAIK CbIFbIHAbICbIH NANOANAHY APKbINbl ®YHKLUMOHANABLIK CYCbIHAbI
BAUbITY

Makanada xaHmakmsbiH (Alhagi) ¢yHKyuoHanobl uHepedueHm pemiHde cycbiHOapFa KOCbIly
MyMKiHOi2i Kapacmbipbinadbl. XXaHmakmeid (Alhagi) gyHkuuoHandbl uHepedueHm pemiHde cycbiHOapra
Kocblily MyMKIHOIei FbibIMU MypFbiOaH Kbi3bIKmbl api nepcriekmusmi 6barbim 601ibin mabbinadsl. byn ecimoik
¢riasoHoudmap, nonugeHondap, aMuHKbIWKbIIOapbl MeH MuHepandapra b6al 6osiFraHObIKMaH, OHbIH
aHmMuoKcudaHmMmbIK, KabblHyra Kapcbl XXeHe UMMyHOMOOynsayusnalimsiH Kacuemmepi adam OeHcayribifblHa
OH 8cep emyi MYMKiH.

Cylbik keMipkbiwKbin 2asbl (CO,) akcmpakuyuscbl — Xofapbl muimOi 8dic, On MOKCcuKasbIK

epimkiwumepdi natifanaHbadl, eociMOiK wuKisamblHaH Xofapbl cananbl  6uonozusnblK  6esceHOi
KocbinbicmapObl anyra MyMKiHOIK 6epedi. Okcmpakyusi wapmmapbiH OHMalnaHobipy apkbinbl 6enceHdi
KomrnoHeHmMmepdiH buoxemimOiniei MeH mypakmbifbifbiH apmmeblpyra 60naobi.
)KaHmak KocbiniFaH ¢byHKUUOHan0bl cycbiHOapObl 83iprey OypbiC mamakmaHy MeH npogunakmukanbik
meduyuHa canacbiHOarbl xaHa kadam 6o5bin mabbinadbl. MyHOal cyceiHOap maburu XoHe Kayirci3 eHimoep
pemiHde 3amaHayu mymbiHyWblnapobiH cypaHbiCbiHa ue 605ybl MyMKiH, COHbIMEH Kamap OeHcaysbiKmbl
JKaKcapmyra XeHe af3aHblH KOpFaHbIC XyUeCiH Hbiralimyra bikran emeoi.

TyliH ce3dep: xaHmak, Alhagi, ¢byHkuyuoHandbi cycbiHoap, CO, akcmpaKkyusicbl, buoso2usisbIK
benceHdi 3ammap, aHmuokcudaHmmap, OypbiC mamaKkmaHy.
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3«Kasak kaliTa eHaey oHe eHepkacCiGi FblNbIMU-3ePTTEY UHCTUTYTbIHbIHY

YKLWC Actana domnunansl
010000, KasakctaH Pecnybnukacol, AcTaHa kanachkl, balikoHplp aygaHbl, On-dapabu gangbinel, 47
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COWbIJIFAH IP1 KAPA MANObIH KAH MNA3MACbIHbIH KOHCUCTEHLUUACHI MEH
K¥PblJ1IbIMAbIK KABINETIH CAJIbICTbIPMAJbI BAFAJTAY

AHOamna: Makana eT eHgey eHepkocibiHoe akybl3 Kesi peTiHae KaH nrasMacbiHblH —akybl3
hpakumanapbiH KongaHy nepcrnektuBanapbiHa apHanfaH. MyHOoan eHiMaepgi »kacay KaxeTTiniri eT eHaey
canacblHOa kanbiNTackaH XafdavdaH TyblHOaObl — €T eHiMAepiH eHAipydiH XeTKinikciagiri akybl3ablH
xeTicneywiniri.

KaH nmasmacblHga ajam  afF3acbiHAarbl  akybi3dapAbl  CUMHTE3[eyre  KaxeTTi  MaHbI3gbl
aMUWHKBILLKBINAAPbIHbIH  XKUbIHTbIFLI  6ap. >Kofapbl epirilwTiri MeH yHKUMOHanablKk cunatTamanapbiHa
GannaHbICTbl Mna3mMa akybl3gapbl apTypni TaraMablk MaTpuuanapra oHanm GipikTipinin, onapablH TaraMabIk
KYHOBINbIFbl MEH OpraHOMenTuKarnblKk KacMeTTepiH XakcapTabl.

KaH nnasmacbkl akybi3gapblHblH  OMONOrvanbIK  koHe  YHKUMOHANAbIK  KyYHAbIbIFbl  YKOFapbl.
dyHKuMOHaNAbIK renbaey, KeOIKTeHy, 3MymnbreprieHy XoHe €T OHIMAEpiH TypakTaHAablpy CUSKTbI
kabineTTepmeH cunartTanagpl.

Byn »yMbiCTa ap Typni XacTarbl ipi Kapa MangblH, KaH nra3MacbiHblH, KOHCUCTEHLUMSACH MEH KYPbISbiM
KanbinTacTblpy kabineTi 3epTTengi. >Kac mangbiH, 1 xxacTtaH 3 )acka AeNiHri xaHe 6 acTaH 7 )acka OeWiHri
OyKallubIKTapAblH KaH NasMachblHbIH renb Ty3iny KabineTi )KaHe CyT KbILKbINAb! alUbITKbl KOHLEHTPaLMSAChIHbIH
ipi Kapa MangplH kaH nnasmacbiHblH KypblnbiMaanblybiHa acepi 3epTTengi.

Opi kapal KypbinbIMAAHFaH NnasmagaH anblHFaH KOHCUCTEHUMSIHBI canblCTbipMarkl 6aranay yprising,.

Byn XyMbICTbIH MakcaTbl COWbINFaH ipi kapa MangblH KaH nnasmacblHblH KOHCUCTEHUUSICbl MEH
KypbINbIMAbIK KabineTiH canbicTbipMmarsl 6aranay 6onbin Tabbinags.

TyiiiH ce3dep: eT eHaey eHepkacibi, eT eHiMaepi, colbinFaH MangblH KaHbl, KaH nnasMachl,
CYTKbILWKbINAbI 6akTepusanap, renbgey.
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