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The purpose of this work is to justify the choice of wild plants of Kazakhstan (rosehip, sea buckthorn,

hawthorn) based on the study of their chemical composition and safety, in order to expand the raw material base and
the possibility of using them in the technology of functional foods. As a result of the study of the chemical
composition of hawthorn, rosehip and sea buckthorn fruits it was found that the content of vitamin C in hawthorn
fruits is 27.8 mg, in rosehip fruits - 578.01 mg, in sea buckthorn fruits - 285.05 mg per 100 g of product. The content
of vitamin E is 7.8; 1.8; 3.18mg, p-carotene - 9.27; 2.7 and 2.13 mg, dietary fiber - 7.2; 12.28; 2.24 g. The content of
potassium in hawthorn fruit is 14.72 mg, in rosehip fruit - 26.18 mg, in sea buckthorn fruit - 197.18 mg per 100 g of
the product. The iron content is 0.05; 1.7; 1.14 mg, Zn - 0.08; 0.23 and 0.004 mg, respectively. According to safety
indicators, the studied plants meet the requirements of the regulatory documents. As a result of research on the
nutritional value and safety of fruits of wild plants, the expediency of using them in the production of functional

food products has been substantiated.

Keywords: wild plants, hawthorn, rosehip, sea buckthorn, quality, safety.
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HCCIEJOBAHUE ®YHKIIMOHAJIbHBIX CBOMCTB ILIOJIOB
JUKOPACTYHIUX PACTEHUU KABAXCTAHA

A.K. UBEMBAEBA, 3.H. MOJI/TAK¥JIOBA, A.C. AB/[PEEBA,
M.B. ATBIXAHOB , T.5. AXJIAH, 3.5. ACKAPBEKOB

(AnMaTHHCKMI TEXHOJIOTHYECKHil yHHBepcuTeT, Kazaxcran, 050012, r. Aamarsl, yi. Toue 6u, 100)
DrekTpoHHas M0YTa aBTopa KoppecmonaenTa: asel_19.01.83@mail.ru*

Llenvio oOannoii pabomoul senaemca o0oocnosanue evioopa oOukopacmywiux pacmenuii Kazaxcmana
(wunosnuk, oonenuxa, 00APLILIHUK) HA OCHOBE UCCIE006AHUA UX XUMUUECKO20 COCMAaea u 0e3onacHocmu, ¢
Uenvlo PAcCUUpPEeHUs Cblpbeoll 0a3vl U 603IMONCHOCMU HPUMEHEHUA UX 6 MEXHON02UU (YHKUYUOHATbHBIX
npooykmoe numanus. B pesynomame uccnedosanun xumuueckozo cocmaga nio0oe 6oApuIUIHUKA, WIUNOGHUKA U
o00nenuxu ycmanosieno, umo cooeprycanue sumamuna C ¢ niooax doapviumnuxa cocmagnsem 27,8 me, ¢ niooax
wiunoenuka — 578,01 me, 6 nnooax oodnrenuxu — 285,05 me na 100 2 npooykma. Coodeporcanue eumamuna E
cocmaensem, coomeemcmeenno 7,8; 1,8; 3,18m2, f-kapomuna — 9,27; 2,7 u 2,13 me, nuwegvix onokon — 1,2;
12,28; 2,24 2. Cooepircanue Kanua é niooax ooapviunuka cocmaenaem 14,72 me, ¢ nnodax wuunosnuka — 26,18 me,
6 nnooax oonenuxu — 197,18 mz na 100 2 npodykma. Cooepacanue ceneza cocmaennem, coomeemcmeenno 0,05;
L,7; 1,14 me, Zn — 0,08; 0,23 u 0,004 me. Ilo nokazamenam 6e3onachocmu ucciedyemvle pacmeHus
coomeemcmeyion mpetosanuam HOPMAMUBHbIX 0OKyMeHmos. B pezynsmame uccinedo6anuil nuuieeoil yeHHocmu
u 0Oe3onacHocmu nie006 OUKOPACMYWUX PACHMEHUNl 000CHOBAHA UENeCO0OpPA3HOCMb NPUMEHEHUs UX HpU
paspadomxe npoOyKmoe nUumaHus QYHKYUOHAIbHO20 HAZHAYEHUS.

KuaioueBbie c¢ji0Ba: AUKOPACTYIIME PACTEHMS, NIJIOALI O0OSIPLINIHUKA, IIUMOBHUKA, 00JENUXH,
Ka4ecTBO, 0€30MAaCHOCTD.

KA3AKCTAHHBIH KABAIBI OCIMJIIKTEPI MEH JKEMICTEPIHIH,
®YHKIUOHAJJBIK KACUETTEPIH 3EPTTEY

A.K. U3BEMBAEBA, 3.H MOJIJJAK¥/IOBA, A.C. AB/[PEEBA,
M.b. ATBIXAHOBA, T.5. AXJIAH, 3.5. ACKAPBEEKOB

(AaMaThl TeXHOJIOTUSUIBIK YHHBepcuTeti, Kazakcrau, 050012, Aamarel K., Tose 6u, 100)
ABTOP-KOPPECTIOHICHTTIH 31eKTPOHABIK momrrack :asel_19.01.83@mail.ru*

byn swcymeicmoly makcamul wiuKizam 0a3acvlh KeHeumy JHcaHe 01apobl (QYHKYUOHANObIK A3bIK-M YK
MEXHONOZUACLIHOA KOJIOAHY MYMKIHOIZI MAKCAMBIHOA 01aPOblH, XUMUANBLIK KYpamMbl MeH Kayincizoicin 3epmmey
Hezi3inde Kazaxcmannwly dcabdaiivl ocemin ocimoikmepin (UMMYpPbIH, WbIP2AHAK, 001AHA) MAHOAYObl Hezizoey
0onvin  maodvinaovl. Jlonana, UmMMYpolH JHCIHE WILIPAHAK HCEMICHEDIHIN XUMUAIBIK KYPDAMbIH 3epmmey
Hamudicecinoe oonana rxcemicmepinoezi C eumamuniniyy monuwepi 27,8 m2, ummypuin syncemicmepinoe — 578,01 me,
wivipeanak, syncemicmepinoe — 100 2 onimee 285,05 me exenoizi anvikmanowt. E 0apymeni monwepi caiikecinwe 7,8;
1,8 xypaitowv; 3,18 me, f-kapomun — 9,27; 2,7 ycone 2,13 me, ouemanwvix manwol — 7,2; 12,28; 2,24 2.0onana
acemicmepinoezi kanuil moauiepi 14,72 me, ummypoin sncemicmepinoe — 26,18 me, wvipanax, ycemicmepinoe-100 2
onimeze 197,18 me Kypaiiovl. Temipoiny monwepi muicinwe 0,05; 1,7; 1,14 me, Zn — 0,08; 0,23 sncane 0,004 me
Kypauovl. Kayincizoik kepcemxkiwimepi Ooiivinwia 3epmmenemin ocimoikmep HK mananmapwina caiikec keneoi.
Kabaiivt ocimoikmepoin scemicmepiniy mazamovlx, KyHObLIbIZb! MEH KAYIncizoizin 3epmmey Hamudicecinoe 01apovt
dynuxkyuonanovt mamax onimoepin onoipyoe Ko10anyowvl OpolHObLIbIZbL He2i30e2eH.

Heri3ri ce3nep: xadaiibl eciMaikTep, H0JI1aHA KeMicTepi, HTMYPBIH, TeHi3 LIBIPFAHbI, CaNAachl,
Kayincisairi.

Introduction associated with insufficient intake of minerals,

In recent years, the number of diseases among vitamins, essential amino acids, dietary fiber,
the population has increased. The most common are essential polyunsaturated fatty acids, and other
neurological diseases, thyroid diseases, biologically active compounds (BAC) in the human
gastrointestinal ~ diseases,  cardiovascular  and body [1, 2]. The use of synthetic additives in food
neoplastic diseases. The causes of all these diseases production has resulted in a 12-18% increase in
are related, inter alia, to insufficient intake of allergic  diseases among the  population.
essential nutrients from food. In particular, they are Consequently, there has been a growing interest in
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the use of medicinal plants. Over the last decade, the
global demand for this raw material has increased
almost sixfold, and its production is increasing by
20-30% per year [3, 4].

Wild plants can be sources of biologically
active nutrients necessary for the human body. Due
to the ability of wild plants to accumulate and
synthesize  simultaneously hundreds, if not
thousands of BAC, they can affect the human body.
At the same time, being natural components, they
are closer to the human body than synthetic drugs
and, therefore, they are safer [3, 5, 6].

Our country is rich in many wild medicinal
plants, which are found both as wild and
cultivated species. About 18,000 species of wild
plants grow in Kazakhstan. Wild plants contain
bioactive compounds exceeding 15% of the daily
physiological needs of the human body and can be
used as functional ingredients in the production of
functional foods, which today form the basis of
therapeutic and preventive nutrition for the
population. Medicinal herbs due to their
antioxidant system and the presence of dietary
fiber play an important role in protecting the body
from various toxic substances [7-11].

Hawthorn is a genus of shrubs, less often
low trees of the rosaceous family. There are 7
species in Kazakhstan, the most common are
spiny hawthorn and redhaw hawthorn.
Carbohydrates of hawthorn fruits are represented
by sugars, starch, pectin substances and other
compounds. Among the sugars there is a high
content of inverted sugar and a low content of
sucrose. Seeds contain from 27.5% to 39.2% fat.
Hawthorn fruits contain citric acid, malic acid and
a small amount of succinic acid, and in the fruits
of prickly hawthorn also contain tartaric and
crategus acids. Hawthorn flowers contain up to
1.5% of essential oils (aromatic substances),
quercetin and trimethylamine [12-14].

Rosehips are beneficial for strengthening the
immune system. They are rich in vitamin C, a

-

Hawthorn berries
(Crataegus laevigata)

~ e 3

Rosehip fruits (“Rose

powerful antioxidant that protects cells from free
radical damage. Vitamin C also helps the body
produce interferon, a protein that aids in fighting
infections. Additionally, rose hips possess anti-
inflammatory and antibacterial properties, making
them an effective treatment for colds and flu. [15-17].

Sea buckthorn is a valuable berry with
unique healing properties, rich in vitamins,
minerals, and antioxidants essential for
maintaining a healthy and youthful body. It
contains a substantial amount of vitamin C, which
plays a crucial role in collagen synthesis,
enhances immune system function, and protects
the body from infections. Additionally, sea
buckthorn is a source of vitamin E, a powerful
antioxidant that safeguards cells from free radical
damage. Sea buckthorn is beneficial for the
cardiovascular system due to its constituents that
strengthen blood vessel walls and prevent blood
clot formation. Furthermore, it helps reduce blood
cholesterol levels, thereby aiding in the prevention
of cardiovascular diseases. [18-20].

The vast array of medicinal plants with
diverse technological properties enables the
selection of functional ingredients to create
competitive products with high physiological
benefits and safety.

The purpose of this work is to substantiate
the choice of wild plants in Kazakhstan (rose hips,
sea buckthorn, and hawthorn) through a study of
their chemical composition and safety. This
research aims to expand the raw material base and
explore the potential for incorporating these plants
into functional food technologies.

Materials and research methods

We have carried out a selection of wild
plants of Kazakhstan for experimental studies -
rosehips (“Rose Canina L.”), sea buckthorn
(“Altai” variety), hawthorn (Crataegus laevigata)
(Figure 1).

by

Canina L.”)

variety)

Figure 1. Photo of wild plant samples for experimental studies
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The research was conducted in the labora-
tory facilities of the Department of "Technology
of Bakery Products and Processing Industries,"
the accredited research laboratory "Food Safety,"
and the research laboratory of "Innovative
Technologies of food and processing industries”
at Almaty Technological University. Analyses on
the quality and safety of wild-growing raw
materials were carried out.

Determination of quality indicators of plant
raw materials were carried out according to the
following methods: protein  content  was
determined by the Kjeldahl method, carbohydrate
content - permanganometry method, fat fraction
by Soxhlet, the amount of organic acids -
according to GOST 32771-2014, dietary fiber -
according to GOST R 54014-2010, ash fraction -
according to GOST 25555. 4-91, the content of
vitamin A - according to GOST R 54635-2011,
vitamin B5 - according to GOST 32040-2012,
vitamin C - according to GOST 24556-89, vitamin
E - according to GOST R 54634-2011, p-carotene
- according to GOST R 54058-2010, the content
of minerals Mn, Cu, Si, Mo, K, Fe, Zn was
determined according to GOST 56372-2015, Se -
according to GOST 31707-2012.

The content of heavy metals (cadmium, le-
ad, arsenic, mercury) was determined by colori-
metric method according to GOST 26927-86.

The content of aflatoxin B1 was determined
by GOST 33780-2016.

The content of pesticides (a, p and y-HCH,
DDT and its metabolites, heptachlor) was
determined by gas-liquid  chromatography
according to GOST 32689.2-2014.

The number of mesophilic aerobic and
facultatively anaerobic microorganisms was
carried out by GOST 10444.15-94. Determination
of the number of bacteria (coliform group) was
carried out according to GOST 31747-2012.

Results and discussion

The chemical composition of the fruits of
wild plants is determined by the following factors:
soil structure, water composition, minerals
contained in the soil, and climatic conditions.
Therefore, chemical composition indicators are
sources of preliminary information in the
development of functional food products. Due to
the high content of nutrients, plant fruits have a
set of properties necessary to maintain human
health [7, 21].

The chemical composition of the fruits of
wild plants is presented in Table 1.

Table 1. Chemical composition of the fruits of wild plants

Nutrients Content per 100 g of product
Hawthorn Rosehip Sea buckthorn
berries fruits berries
Physicochemical indicators:
Proteins, g 15 4,0 3,2
Fats, g 1,85 1,53 4,7
Carbohydrates, g 11,57 13,46 1,05
Organic acids, g 0,29 2,81 18
Dietary fibers, g 7,2 12,28 2,24
Ash, g 2,01 3,02 1,01
Vitamins, mg
A not detected 0,411 0,279
Pantothenic acid | not detected 0,91 0,14
Ascorbic acid 27,8 578,01 285,05
Tocopherol 7,8 1,8 3,18
Phylloguinone not detected 0,023 not detected
[3-carotene 9,27 2,7 2,13
Minerals, mg
Manganese not detected 0,97 0,47
Copper not detected 0,127 0,31
Silicon not detected | not detected 5,21
Molybdenum not detected | not detected 0,009
Potassium 14,72 26,18 197,18
Iron 0,05 1,7 1,14
Zinc 0,08 0,23 0,004
Selenium 0,007 not detected not detected
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Vitamins C, E, B-carotene and dietary fiber
can be considered as promising functional ingre-
dients in the composition of new functional foods
[7]. Vitamin C acts as an antioxidant in plasma and
restores tocopherol radical. In the presence of iron or
copper ions, ascorbate acquires the properties of a
potent pro-oxidant. Vitamin C is key in the process
of detoxification and removal of toxic substances
from the body. They are also essential for the
formation of vitamin D and help maintain the
structure and functional activity of DNA and
proteins. Carotenoids protect polyunsaturated fatty
acids of membrane lipids, have an antisclerotic
effect and increase the body's resistance to cancer.
Tocopherols, also known as vitamin E, are
antioxidants that support membrane health.

The table illustrates that the vitamin C
content in hawthorn fruits is 27.8 mg, in rose hips
—578.01 mg, and in sea buckthorn fruits — 285.05
mg per 100 g of product. The vitamin E content is,
respectively, 7.8; 1.8; 3.18 mg, p-carotene — 9.27;
2.7 and 2.13 mg, dietary fiber — 7.2; 12.28; 2.24 g.

Nutrient  fibers, including cellulose,
hemicellulose, gums, and pectin, play a vital role
in our diet. Their capacity to retain water, up to 5-
30 times their weight, facilitates digestion and
peristalsis, aiding in the elimination of toxins from

Table 2. Safety indicators for fruits of wild plants

the body. The unique structure of dietary fiber
makes them natural enterosorbents, while also
participating in  metabolism, reducing fat
absorption, and maintaining optimal blood
glucose levels.

Plants are a source of many minerals that
are easily absorbed by the body. Elements such as
cobalt, copper, iron, and manganese are known to
help activate natural immunity. The combined
presence of copper, cobalt, and chromium also
ensures the activity of vitamin P. In addition,
these elements contribute to the accumulation of
flavonoids in fruits. Potassium plays an important
role in maintaining water-electrolyte balance and
osmotic pressure in cells [23].

Table 1 shows that the potassium content of
hawthorn fruit is 14.72 mg, rosehip fruit - 26.18
mg, and sea buckthorn fruit - 197.18 mg per 100 g
of product. The content of iron is 0.05; 1.7; 1.14
mg, Zn - 0.08; 0.23, and 0.004 mg, respectively.

Hawthorn, rosehip, sea buckthorn fruits and
products of their processing will be used by us in
the future in the production of snacks, breads, and
slices, that is why the safety of wild fruits was
investigated in the beginning. Table 2 shows the
results of the study of safety parameters of
hawthorn, rosehip and sea buckthorn fruits.

Name of indicators, units of Hawthorn Rosehip fruits | Sea buckthorn
measurement berries berries
Microbiological indicators:
- QMAFANM, CFU/g, not higher than 7*10t 4*10! 2*10?

- Coliform bacteria in 1,0 g of product

not detected

not detected

not detected

Heavy metals, mg/Kkg:

- lead 0,0024+0,0004 | 0,003+0,0004 | 0,001+0,0003

- cadmium 0,00240,0004 | 0,001+0,0003 | 0,002+0,0004
- mercury not detected not detected not detected
- arsenic not detected not detected not detected

Pesticides, mg/kg:

Hexachlorocyclohexane (a—, B—,y —
isomers)

not detected

not detected

not detected

- Heptachlor

not detected

not detected

not detected

- DDT and its metabolites

not detected

not detected

not detected

Mycotoxins, mg/kg:

- aflatoxin B

| not detected

| notdetected | not detected

The results of the safety study of hawthorn,
rosehip and sea buckthorn fruits showed their
compliance with the requirements of the
Technical Regulations of the Customs Union
021/2011 and confirmed their safety.

Conclusion

As a result of the study of the chemical
composition of hawthorn, rosehip and sea
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buckthorn fruits it was found that the content of
vitamin C in hawthorn fruits is 27.8 mg, in
rosehip fruits - 578.01 mg, in sea buckthorn fruits
- 285.05 mg per 100 g of the product. The content
of vitamin E is 7.8; 1.8; 3.18mg, B-carotene -
9.27; 2.7 and 2.13 mg, dietary fiber - 7.2; 12.28;
2.24 g. The content of potassium in hawthorn fruit
is 14.72 mg, in rosehip fruit - 26.18 mg, in sea
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buckthorn fruit - 197.18 mg per 100 g of the
product. The content of iron is respectively 0.05;
1.7; 1.14 mg, Zn - 0.08; 0.23, and 0.004 mg. As a
result of studies of the nutritional value and safety
of wild-growing plant fruits, the feasibility of their
use in the development of functional food
products was substantiated.
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