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ASSESSMENT OF QUALITY AND FOOD SAFETY OF LOCAL PLANT RAW MATERIALS
FOR ENRICHMENT OF CONFECTIONERY PRODUCTS

Abstract: The development of functional confectionery products enriched with plant
biologically active substances is an important and urgent task for the food industry.

The presented in the article data on the quality and food safety of wild berry raw materials
confirm their potential for use in functional products as a source of organic compounds of various
types with a variety of physiological effects. According to the information on the possibility of raw
material procurement on the territory of lle-Alatau State National Natural Park, the optimal variant is
the use of local fruit and berry raw materials. This will not only expand the raw material base, but
also reduce transportation costs, which will lead to a reduction in the cost of production.

The main objective of the study is to assess the quality and safety of fruits, stems and leaves
of plants growing in lle-Alatau State National Natural Park for their further use in the food industry.

The researched local plant raw materials (sea buckthorn, hawthorn, rosehip) according to the
guality and safety indicators meet the established regulatory requirements for raw materials. Based
on the quality and safety of local plant raw materials allows us to recommend it for use as a raw
material for enrichment of confectionery products. The use of berries contributes not only to the
increase in the content of BAS, but also allows to minimize or completely eliminate synthetic dyes
and flavoring additives from confectionery products.

Key words: BAS, food safety, hawthorn (Crataegus almaatensis), sea buckthorn (Hippophae
rhamnoides L.), rosehip (Rosa canina L.), fruits, leaves, stem.

Introduction

Human health depends largely on the quality of consumed products. Scientific research and
practical experience confirm that to meet the needs of the human body in essential nutrients it is
impossible to do without the use of biologically active substances of plant origin. Wild plants, both
food and medicinal, can be an important source of vitamins and macro- and microelements. It is
known that fruits of such plants contain a variety of biologically active substances, including
antioxidant vitamins, minerals, polyphenols, carotenoids, organic acids, sugars, dietary fibers,
including pectin, as well as other components that are necessary for daily cell synthesis and
normalization of metabolic processes, as well as for many other functions of the body [1-4]. The use
of phyto-additives allows not only to increase the level of BAS content, but also to minimize or
completely exclude synthetic dyes and flavoring substances from the recipe of jelly candies.

In this regard, special attention is paid to the deep study and further utilization of plant raw
materials with nutritional value in various sectors of economic activity. The development and
production of functional food products based on wild berries of local plant raw materials is an
important area for nutrition optimization and one of the key areas of research contributing to the
innovative development of the region.

Sea buckthorn fruits (Hippophae rhamnoides L.) contain proteins, lipids, carbohydrates,
vitamins (C and E), phenolic compounds, carotenoids, flavonoids, minerals and volatile substances,
while possessing numerous health benefits [5].

Sea buckthorn berries, leaves and bark contain many bioactive substances that are valued for
their nutritional and health-promoting properties. The juice from the berries is rich in solids and has
a high vitamin C and carotenoid content. The pulp remaining after juice squeezing can be used to
extract pigments that can serve as food coloring agents. The seed oil, consisting mainly of
unsaturated fatty acids, is used for medicinal and cosmetic purposes. Sea buckthorn leaves, which
contain many nutrients, macro and microelements, are occasionally used to prepare an infusion that
can be consumed as a tea [6,7].
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The importance of sea buckthorn is often attributed to its high antioxidant content. In addition,
many positive biological, physiological and therapeutic effects of this plant have been described in
detail. They include antioxidant and immunomodulatory, cardioprotective and antiatherogenic,
antibacterial and antiviral actions, as well as healing effects on acute and chronic wounds, anti-
radiation, anti-inflammatory, anti-diabetic, anti-carcinogenic, hepatoprotective and dermatologic
actions. These properties make sea buckthorn berries, seeds and leaves widely used for both
nutraceutical and medicinal purposes [6, 8].

The hawthorn is rich in carbohydrates, organic acids, vitamins and minerals, and contains
more than 150 phenolic compounds, including procyanidins, flavonoids and triterpenoid acid. To this
day, many beneficial properties of hawthorn have been proven, such as prevention of hypertension,
angina pectoris, heart failure, arrhythmia, myocarditis, atherosclerosis, insomnia, diarrhea, urinary
retention and some intestinal disorders [9,10].

Rosehip is rich in carbohydrates, phenols, flavonoids, tocopherols, terpenes, carotenoids, fatty
acids, galactolipids, vitamins, minerals and tannins. About 129 chemical compounds have been
isolated and identified from rosehip. This rich phytochemical composition gives rosehip a number of
pharmacological properties including anti-inflammatory, antioxidant, anticancer, immunomodulatory,
cardioprotective, anti-cancer, anti-diabetic, neuroprotective and antibacterial activities. In particular,
rosehip powder and extract have been reported to have therapeutic effects in arthritis [11, 12].

The development of functional confectionery products enriched with plant biologically active
substances is an important and urgent task for the food industry. The use of plant raw materials or
their components in production technologies will allow not only to diversify the range of products, but
also to enrich them with useful biologically active substances.

The main purpose of the study is to assess the quality and safety of fruits, stems and leaves
of plants growing in lle-Alatau State National Natural Park for their further use in the food industry.

Object and methods of research

The objects of our research were fruits, stems and leaves of wild crops - rosehip, sea buckthorn
and hawthorn, collected in the summer of 2024 from the mountainous area of lle-Alatau State
National Natural Park.

The objects of our research were fruits, stems and leaves of wild crops - rosehip, sea buckthorn
and hawthorn, collected in the summer of 2024 from the mountainous area of lle-Alatau State
National Natural Park. These plants are widely spread in the park and are popular due to their active
use in folk medicine. The flora of the natural park includes more than 1000 plant species, most of
which belong to the flora of the forest mid-mountain belt.
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Picture 1 — Berries growing in lle-Alatau State National Natural Park national natural park
A — Hawthorn (Crataegus almaatensis); B — Sea Buckthorn(Hippophae rhamnoides L.); C — Rosehip (Rosa canina L.)

Acceptance of wild berries was carried out in accordance with GOST 24027.0-80 [13]. At the
first stage, we carried out an external inspection of raw materials to determine their homogeneity by
the method of preparation (whole, chopped, pressed), as well as by colour, odour and degree of
contamination. We also checked the presence of mould, rot, persistent foreign odour, which does
not disappear with ventilation, as well as contamination with poisonous plants and foreign impurities
such as stones, glass and droppings of rodents and birds. At the same time, the presence of barn
pests was checked using a magnifying glass with a magnification of 5-10x and the naked eye.

The following normative-technical documentation was used to conduct studies of the quality of
plant raw materials: GOST 3852-93 «Hawthorn fruits»; GOST 1994-93 «Rosehip fruits»; GOST R
59661-2021 «Sea buckthorn fresh» [14-16].
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The content of toxic elements was analysed using the atomic absorption spectrometer
«KVANT-Z. ETA», developed and produced by KORTEK LLC. To ensure high accuracy and
reproducibility of the results, standard samples and certified methods were used, meeting the
requirements of regulatory documents.

Determination of the content of toxic elements was carried out in strict compliance with the
national standards: GOST 26927-86, GOST R 51766-2001 and GOST 30178-96 [17-19].

Determination of pesticides hexachlorocyclohexane (HCCH: a-, B-, y-isomers) and DDT, as
well as its metabolites was carried out by chromatographic method using gas chromatograph
«Kristallux-4000M», developed and produced by «NPF Meta-chrom» LLC.

The analysis was performed in accordance with the requirements of regulatory documents,
including the standard ST RK 2011-2010 [20].

The content of heptachlor and aldrin was determined using the methodology regulated by
GOST 30349-96 «Fruits, vegetables and their products Methods of determination of residues of
organochlorine pesticides». This standard provides for the use of gas chromatography in
combination with highly sensitive detectors, which allows qualitative and quantitative determination
of pesticides, including heptachlor and aldrin, in various food products [21].

Studies on the safety of local plant raw materials were conducted at the Research Institute of
Food Safety of Almaty Technological University.

Research results and discussion

In Kazakhstan there are no enterprises and organizations engaged in collection and complex
processing of wild berries. Complex processing of wild berries will provide an opportunity to
effectively use its own raw material base of the republic, to expand the range of food products, to
produce products with increased biological value, to introduce waste-free production technologies
and to ensure high involvement of the population of Kazakhstan in the process of collecting wild
berries.

In this regard, one of the urgent scientific problems is the safety of wild berries in Kazakhstan.

The first stage of the study of local plant raw materials was to determine the quality indicators,
which should meet the established requirements and norms specified in Tables 1-3.

Table 1 — Characterization and norm for hawthorn (Crataegus almaatensis)

Name of indicators Norm according to ND Factual
The fruits are apples, from spherical to ellipsoidal in
shape, hard, wrinkled, 6-14 mm long, 5-11 mm
wide, with a ring-shaped border on top formed by
dried sepals. The pulp of the fruit contains 1-5 Corresponds

Appearance, size and structure

of fruits . .

woody seeds of an irregular triangular, oval or

laterally compressed shape. The surface of the

seeds is pitted-wrinkled or grooved along the back.

From yellowish-orange and brownish-red to dark Corresponds,
Color brown or black, sometimes with a whitish coating of | brownish-red

crystallized sugar colors prevailed
Smell Typical for this raw material, without foreign odors Corresponds
Taste Sweetish Corresponds

Mass fraction of unripe fruits
(brownish-green), %, no more
than 1,0 0,2
Mass fraction of fruits damaged
by pests, crushed, individual
stones, twigs, stalks, including
those separated during analysis,
%, no more than 50 Not found
Mass fraction of foreign
impurities:

organic (fruits or parts of fruits of
other non-poisonous plants), %,

no more than 1.0 1

mineral (soil, sand, pebbles), %,

no more than 0.5 0,5 Not found
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Table 2 — Characteristics and norms for rosehip (Rosa canina L.)

Name of indicators

Norm according to ND

Factual

Appearance, size and
structure of fruits

Whole, cleared of sepals and stalks, false fruits of
various shapes: from spherical, ovoid or oval to
strongly elongated spindle-shaped; the length of
the fruit is 0,7-3 cm, the diameter is 0,6-1,7 cm. At
the top of the fruit there is a small round hole or
pentagonal platform. The fruits consist of an
enlarged receptacle (hypanthium) and numerous

Not cleared of
sepals, otherwise

rootlets enclosed in its cavity. The walls of the fruit | consistent

are hard, brittle, the outer surface is shiny, less

often matte, more or less wrinkled. Inside, the fruits

are abundantly lined with long, very hard bristly

hairs. The nuts are small, oblong, with poorly

defined edges.

Bright orange-red or deep red in colour, sometimes Corres_ponds,
Color darker red or even slightly burgundy brownish-red

colors prevailed

Smell Typical for this raw material, without foreign odors Corresponds
Taste Sweet and sour, slightly astringent Corresponds
Mass fraction of unripe fruits 5 2
(from green to yellow color),
%, no more than
Mass fraction of foreign Not found
impurities:
— organic (parts of other non-
poisonous plants), %, no
more than 0,5 0,5
— mineral (earth, sand,
pebbles), %, no more than 0,5

Table 3 — Characteristics and norms for sea buckthorn (Hippophae rhamnoides L.)

Name of indicators Norm according to ND Factual
The fruits are fresh, clean, unbruised, at the stage of
. : " . X Corresponds,
Appearance, size and structure of | ripeness and color for picking, with or without stalks, orange color
fruits free from diseases and damage by agricultural pests, 9
; . prevailed
free from excessive external moisture
Mass fraction of fruits that have
not reached removable maturity no more than 2.0 0,3
and color, %.
Mass fractlon of fruits wrinkled no more than 5.0 1,0
and mechanically damaged, %
Ma_ss fraction of foreign impurities no more than 1.0 Not found
(twigs, stalks, leaves) , %,
Presence Qf rotten, wilted, moldy Not allowed Not found
and dry fruits
Presence of ag_rlcgltural pests and Not allowed Not found
products of their vital activity

As the results showed, the examined plant raw materials meet the requirements of normative
documents in appearance, color, odor and taste, which allows to continue further study of this raw

material.

The mass fraction of unripe fruits did not exceed the permissible norm established by the
standard, which amounted to -2% for rosehip and -2% for barberry.
Mass fraction of organic and mineral impurities was not detected in the tested fruits.
Safety of local plant raw materials is an important parameter determining their suitability for
consumption. In this regard, we conducted experimental studies on the content of toxic elements in
the laboratory of Almaty Technological University. The safety of raw materials was assessed in
accordance with TR TS 021/2011 «On the safety of food products», which regulates the control of

the presence of four toxic elements: lead, cadmium, arsenic and mercury (table 4).

ISSN 2788-7995 (Print)
ISSN 3006-0524 (Online)

Bectnuk ynusepcurera Ilakapuma. Texaunueckue Hayku Ne 1(17) 2025

199

Bulletin of Shakarim University. Technical Sciences Ne 1(17) 2025




Table 4 — Content of toxic elements in fruits, leaves and stems of local plant materials

Sea buckthorn Rose hip Hawthorn
Heavy metals, Norm according n n -
mg/kg to ND 5 s £ 5 % g S % g
= o B | ¥l o | BT |a|l®
Lead 6,0 Not found Not found Not found
Cadmium 1,0 Not found Not found Not found
Arsenic 0,5 Not found Not found Not found
Mercury 0,1 Not found Not found Not found

Lead is one of the most common and dangerous toxic substances. It blocks sulfhydryl groups
of proteins, penetrates into the nervous, muscular, digestive systems and kidneys, having a negative
impact on reproductive function [22].

The toxic effects of cadmium are associated with blocking sulfhydryl groups of proteins and
enzymes, which disrupts iron and calcium metabolism in the body and can also cause kidney
disease.

Mercury is one of the most highly toxic elements that can accumulate in plants. Mercury
compounds block the sulfhydryl groups of proteins, which leads to the inactivation of a number of
enzymes and disruption of the metabolism of ascorbic acid, proteins, copper, zinc, selenium and
pyridoxine.

Arsenic is similar in toxicity to mercury. It blocks thiol groups of enzymes that regulate tissue
respiration [23].

The presented information in Table 5 indicates that there are no dangerous toxic substances
in wild plants that can adversely affect the organism.

Pesticides are substances of chemical and biological origin used to control insects, rodents,
pathogens and other pests. Wild plants may contain residues of pesticides used in forest treatments
to kill mosquito larvae, ticks, forest pests and quarantine objects [5].

The content of HCCH (a, B, y-isomers) and DDT and its metabolites should not exceed 0.1
mg/kg, should be within the established safe limits.

Heptachlor and aldrin belong to the group of organochlorine pesticides, which have high toxic
properties, do not decompose rapidly in nature and can damage ecosystems including water, soil
and biota. Due to health and ecosystem hazards, their use has been restricted or banned in most
countries.

Table 5 — Pesticide content in fruits, leaves and stems of local plant materials

Sea buckthorn Rose hip Hawthorn
- Norm according - 4 - @ - | 3
Pesticides, mg/kg to ND 5 % 5 5 % E 5 % 5
HCH (a, B, y-isomers) 0,1 Not found Not found Not found
DDT and its metabolites 0,1 Not found Not found Not found
Heptachlor not allowed Not found Not found Not found
Aldrin not allowed Not found Not found Not found

The table shows that pesticides — HCCH (a, B, y-isomers) and DDT with its metabolites,
heptachlor and aldrin — were not detected in the tested samples.

Conclusion

Therefore, the studied local plant raw materials (sea buckthorn, hawthorn, rosehip) according
to the quality and safety indicators meet the established regulatory requirements for raw materials.
Based on the study of quality and safety of local plant raw materials allows us to recommend it for
use as a raw material for enrichment of confectionery products. According to the information about
the possibility of raw material procurement on the territory of lle-Alatau State National Natural Park,
the optimal variant is the use of local fruit and berry raw materials. This will not only expand the raw
material base, but also reduce transportation costs, which will lead to a reduction in the cost of
production. The use of berries contributes not only to increase the content of BAS, but also allows
to minimize or completely eliminate synthetic dyes and flavoring additives from confectionery
products.
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KOHOUTEPINIK ©HIMOEPAI BAUBITYFA APHAIFAH XEPIJIKTI ©CIMAIK LWMKISATTAPbIHbIH
CAMNACbI MEH TAFAMObIK KAYINCI3AINH BAFANAY

©cimOik mekmi 6uonozusinbiK bernceHdi 3ammapmeH balibimbiniraH hyHKUUOHandbl KOHOUMepIsiik
6HiMOepOi xacay mamak eHepKacibi yWiH MaHbI30bl XoHe e3eKkmi MiHdem 60sbin mabbinadsbi.

Makanada kenmipineeH xabalibl XudeK wukKiammapbiHbIH canacbl MeH asblK-myriK Kayincisoiei
myparnbl Hemuxesnep OHbIH apmypni ¢husuonoausnsik acepnepi 6ap epmypnai munmeai opaaHuKarbIK
KocblnibicmapObiH Ke3i pemiHOe ¢byHKUUoHanobiK eHiMAepde natdanaHy MyMkiHOIieiH pacmaliobl. Ine-Anamay
memekemmik  ynmmblk  mabufu  NapkiHiH —aymarfbiHaH WuUKi3ammabl XXUHay MyMKiHOiai myparbi
Masnimemmepae calKec, Xepeinikmi xemic-Xudek wWukizambiH naddanaHy eH OHMalsbl Hycka 60rnbin
mabbinadsl. byn wukidam b6asacbiH KeHelmin KaHa Koumad, macbimanday whblfbiHOapbiH a3alimadsbi, 6y
OHIMHIH 63iHOIK KYHbIHbIH memeHOeyiHe oKesneoi.

3epmmeydiy Heeisai makcambl — Ine-Anmamay memnekemmik ynmmbik maburu napkiHoe ecemiH
ecimOikmepdiH xemicmepiHiH, cabakmapblHbIH XoHe XXarlblpakmapblHbiH 8pi Kapal mamak eHepkacibiHOe
natidanaHy ywiH canacbl MeH KayiriciddiaiH 6aranay.

BepmmernemiH xepeinikmi ecimOik wukizamsl (WsipraHak, 0onaHa, UmmypbiH) canacbl MeH Kayincisoiai
bolibIHWa wukisamka KolblnamsiH 6ernzineHaeH HopMamuemik masanmapra colikec kenedi. Sepmmeynep
Heei3iHOe xepeinikmi eciMOiK WuKisambIHbIH canacbl MeH Kayircisdiei oHbl KoHOUMepIik eHimOepdi balibimy
YWiH wukizam pemiHOe natdanaHyra ycbiHyra MyMkiHOik bepedi. Kudekmepdi natidanaHy 6uonoausisbIK
6ernceHdi 3ammapdbiH KypaMbIH apmmbIpbin KaHa KolmMalidbl, COHbIMEH Kamap KoHOumepnik eHimoepdeH
cuHmemuckarnblk 6osFbiumap MeH 0aMmOik KocrnanapObi bapbiHwa asalimyra HeMece MmOJiblFbIMEeH XXOrrFa
MYMKIHOIK 6epeOi.

Tytin ce3dep: 663, maramObiK Kayincisdik, donaHa (Crataegus almaatensis), wbipraHak (Hippophae
rhamnoides L.), ummMmypsiH (Rosa canina L.), xemic, xarnbipak, cabak.
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OLIEHKA KAYECTBA U NULEBOW BE3ONACHOCTU MECTHOIO PACTUTENbHOrIO CbIPbs
ansa osOrAlLWEHNA KOHOUTEPCKUX U3OENUNU

Paspabomka @yHKUUOHa/IbHbIX KOHOUMePCKUx  u3desul, o0boz2awieHHbIX pacmumesibHbIMU
buornoaudyecku akmueHbIMU 8eujecmeamu, senssemcsi 8axkHolU U akmyarnbHoU 3adadel Ons nuwesou
MPOMBbILLITEHHOCMU.

lMpedcmasneHHble 8 cmambe OaHHble O Kadecmee U nuwesol 6esornacHocmu Oukopacmyuweao
200H020 Cbipbsi nodmeepxdatom e2o nomeHyuas 0711 UCMOMb308aHUs 8 (hyHKUUOHAaIbHbIX MPOOyKmax Kak
UCMOYHUK Op2aHUYeCKUX COeOUHeHUU pasnuyHbIX murog C pa3HoobpasHbiMU hU3U0Io2UYEeCKUMU
agpgpekmamu. CoeaniacHO uHGopMayuu O B03MOXHOCMU 3a20MOBKU Cbipbsi Ha meppumopuu Wne-
Anamayckoeo eocydapcmeeHHO20 HayuoHanbHOo20 [PUPOOHO20 rapKa, OfnmuMalibHbIM eapuaHmom
s8519emcsi MPUMEHEHUE MeCmMHO20 M100080-51200H020 Chipbs. MO He MOJIbKO pacwupum cbipbesgyro basy,
HO U CHU3UM MpaHCcriopmHble pacxo0bl, Ymo rnpueedem K yMeHbuweHur cebecmoumocmu rnpodyKyuu.

OcHosHoU uernbio uccriedosaHust s18/15iemcsi oUeHKa kadecmea u bezonacHocmu risio0os, cmebnel u
niucmeee pacmeHud, npouspacmaruux 8 Yne-Anamayckom 2ocydapcmeeHHOM HayUuoHalbHOM rpuUpoOHOM
napke 0ns dasnbHeluwie2o ux MpUMeHeHUs 8 nuuiesol npoMbIlLLIeHHOCMU.

Uccnedyemoe mecmHoe pacmumeribHoe Cbipbé (obriernuxa, 60SPWHUK, WUMOBHUK) MO roKa3amersisim
kadecmea u 6esornacHocmu coomeemcmeyem  YCmaHOBIEHHbIM  HOpMamugHbiM — mpebosaHusiM,
npednbsieniieMbIM K Cbipbto. Ha ocHogaHuu ucnedosaHusi KadYecmea u 6e3o0rnacHoCmb MECMHO20
pacmumersibHO20 CbIpbsl M10380/19em pekomeHOo8amb €20 Orisl UCIMOMb308aHUS 8 Kadyecmee Cblpbs Ons
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obozauweHuss koHOumepckux usdenud. Ucnonb3oeaHue 5200b1 crrocobcmeyem He MOMbKO yeesrludeHUuro
codepxxaHus BAB, HO U no3eonsem MUHUMU3UPO8amb UMU MOSTHOCMbLIO UCKIIOYUMb CUHMeMmMuU4YecKue
Kpacumernu u eKycoapomamuyeckue 0obasku u3 KOHOUMepcKux uszoenud.

Knroyeenie cnoea: 6AB, nuwesas be3onacHocms, 6ospbiwHuK (Crataegus almaatensis), obnenuxa
(Hippophae rhamnoides L.), wunosHuk (Rosa canina L.), nino0bl, nucmes, cmebesib.
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