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The demand for natural and functional food products is constantly increasing, driving the research on new
ingredients and technologies to enhance the quality and safety of meat products. This literature review focuses on
the application of new functional ingredients and traceability of meat products to ensure their quality. The study
examines the surface treatment of meat with bioactive substances such as dihydroquercetin from Larix sibirica
Ledeb, rosemary extract (Rosmarinus officinalis), and distilled rose petal extract (Rosa damescena Mill.). Addition-
ally, the inclusion of functional ingredients such as dried goji berries (Lycium barbarum) and pumpkin (Cucurbita
moschata) in meat matrices is discussed. The research highlights the potential benefits of these functional ingredi-
ents in inhibiting lipid oxidation, preserving color, and improving the taste qualities of meat products. The inclusion
of natural antioxidants and bioactive compounds derived from plants presents a promising alternative to synthetic
additives. Furthermore, the reduction of potentially harmful substances, such as nitrites, in meat products is
achieved through the inclusion of functional ingredients. To ensure the quality and safety of these functionally pro-
cessed meat products, a traceability system is proposed. This system includes documentation of ingredient origin,
production processes, and packaging information. Implementing a traceability system enables the tracking of prod-
uct movement and distribution throughout the supply chain, thereby confirming the positive effects of the ingredi-
ents and ensuring consumer trust. The aim of this article is to integrate new functional ingredients and implement a
traceability system to enhance the quality, safety, and acceptability of meat products by consumers. These approach-
es align with the growing demand for natural and high-quality food products, opening opportunities for innovation
in the meat industry. Funding information: The materials were prepared within the framework of the "Zhas Galym™
project within the scientific and technical program AP15473123 *'Digitalization of the traceability system of meat
products to improve the quality of semi-smoked sausages during long-term storage' of the budget program 217 "'De-
velopment of Science' subprogram 102 "Grant financing of scientific research™ of the Ministry of Science and
Higher Education of the Republic of Kazakhstan for 2022-2024.
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Cnpoc na namypansHvie U PYHKUUOHATbHBIE RUL{E6ble NPOOYKMbL HOCHOAHHO PACHEn, Ymo nodyxHcoaem K
U3BYUEHUIO HOBBIX UHZPEOUEHMO8 U MEXHOI02UIL 01 ROGLIMEHUS KaAYecmea u 0e30nacHOCmU MACHBIX NPOOYKMO06.
Omom 0030p 1umepamypsl nOCBAUIEH NPUMEHEHUIO HOBBIX YHKYUOHAIbHBIX UHZPDEOUEHMO8 U HPOCIEHCUBAEMO-
CMu MACHBIX NPOOYKMOE 0713 obecneyenus ux kKauvecmea. B uccnedoeanuu usyuanace oopabomka noeepxuocmu
MACA OUONOZUYECKU AKMUGHBLIMU 8eU{eCMmEaMu, maKkumu Kax ouzuopokeepuyemun us Larix sibirica Ledeb, jxc-
mpaxm posmapuna (Rosmarinus officinalis) u oucmunnuposannwiii Ixcmpaxkm nenecmkos possl (Rosa damescena
Mill.). Kpome mozo, obcysyncoaemcea ékniouenue QYyHKUUOHATbHBIX UHZPEOUEHMO8, MAKUX KAK CyuleHble A200bl
200xcu (Lycium barbarum) u muikea (Cucurbita moschata), 6 macuvie mampuywvl. Hecnedosanue noduepkusaem
HOMEHYUAIbHbIE NPEUMYULECEA IMUX PYHKUUOHATbHBIX UHZPEOUCHMO8 6 UHZUOUPOBAHUU OKUCTAEHUS JIURUOO0E,
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COXpaHnenuu yeema u yaydyuieHuu 6KycOo8blX KAUeCmeE MACHbIX npooykmos. Brniouenue npupoonsix anmuokcu-
O0aHMmMO6 u OUONO2UYEeCKU AKMUGHBIX COEOUHEHUIl, NOIYYEHHbIX U3 PACMEHUIL, AGNACNICA MHO2000ewarouieil ans-
mepnamueoil cunmemuueckum oodagkam. Kpome mozo, crhusicenue cooepiyucanus nOmeHyuaibHO 8PEOHBIX @e-
wiecme, maKkux KaKk HUmMpumal, 8 MACHbIX HPOOYKMAX 00CMU2AEMCA 34 CUem GKII0UEHUA PYHKUUOHAILHBIX UHZDe-
Oouenmog. /lna obecneuenus Kauecmea u 0€30NACHOCHMU IMUX QYHKUUOHAILHO 00PAOOMAHHBIX MACHBIX BPOOYK-
mMoe npeonazaemcsa CUCHEMA NPOCAEHCUBAEMOCU. IMA CUCHEMA GKIIOUAent 8 cehs OOKYMEHmUPO8anue npouc-
X0XHCOeHUA UHZPEeOUeHMO08, NPOU3BOOCMEEHHO20 npouecca u ungopmayuu 06 ynarxoexe. bnazooapa eneopenuio
cucmembl NPOCIENHCUCAEMOCHIU CIMAHOGUMCA 603MOIICHBIM OMCIENCUGAMb nepemeuienue u pacnpeoeienue npo-
OYKmoG no éceil yenouKe NOCMAGOK, MeM CAMblM ROOMEEPIHCOAs NON0NHCUMENbHbII Ifpekm unzpeouenmos u
obecneuugas ooeepue nompedoumeneil. Llenvio 0annoi cmamou AGNACMCA UHMEZPAUUA HOBBIX QYHKUUOHATLHBIX
UHZPEOUEHMO8 U GHeOpeHUe CUCHEMbl NPOCTIENCUBAEMOCINU, YO CROCOOCHIGYem NOGbIUEHUIO Kauecmeda, 0e3-
ONACHOCMU U NPUEMTIEMOCHIU MACHBIX RPOOYKHIO08 NOMpPedumenamu,umo. Imu nooxoovl coOmeencmeyiom pac-
myuiemy cnpocy Ha HamypanbHvle U 6bICOKOKAYECMEEHHble NPOOYKNbL NUMAHUA, ONKDPBIEASA 603MONCHOCHIU O11A
UHHOGAUUIL 8 MACHOU NPOMBIUITIEHHOCIU.

KiroueBnble cioBa: (I)YHKHHOHaJIBHbIe HHI'PEAMECHTBbI, MACHbIC NMPOAYKTbI, Ka1€CTBO, OuosI0rHN-
YECKH aKTUBHBIC BEHIECTBA, MIPOCICKUBACEMOCTD.
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Taobueu syncone Qynkyuonandvl mazamza cypanvic ynemi ocin Keneodi, oyn em OHIMOepiHiH canacbl MeH
Kayincizoizin jcakcapmy yuwiin JHcana unzZpeouenmmep MeH MmexHOA02uAnapovl 3epmmeyze umepmeneiioi. byn
20eduemmepze wiony Hcana QYHKYUOHAnNObl unZpeoueHmmepoi Koai0amnya Heane 01apovll, CAnacbli KAMmamacol3
emy ywin em oOHimOepiniy Kadazananyvina dazeimmangan. 3epmmey emmir; 6emin Larix sibirica Ledeb oucuopo-
Keepuyemuni, posmapun cvizetnovicer (Rosmarinus officinalis) owcone masapmoinzan  paywan  scanvipaze
cvr2otnovicol (Rosa damescena Mill) cuakmul duonozuanvlk 6encenoi 3ammapmen oHoey Kapacmuipvliosl 3epm-
meoi.). Convimen Kamap, em mMampuyaiapvlna Kenmipinzen 200xcu rxcuoekmepi (Lycium barbarum) jcane ackaovax
(Cucurbita moschata) cuakmovr @ynxkyuonandvl unzpeouenmmepdi Kocy Mmankplianaovl. 3epmmey o0cbl
dyukyuonanovt unzpeouenmmepoiy, aunRUOmMEPOiy, MOMBIZYbIH medceyoeci, MyCiH CcaKmayoazvl HcoHe em
OHIMOEPIHIY 0IMIH dHcaKcapmyoazol ajieyemmi apmulKUibLIbIKIMAPblH KOpcemeoi. Ocimoikmepoen anviHzan maouzu
AHMUOKCUOGHMM AP MeH OUOAKM UG KOCBLIbICIApObl KOCY CUHIMEMUKAIbIK, KOCRAapea NepcneKmueasl oaiama
0o1vin maowvinadvl. Convimen Kamap, em OHIMOEpiHOeZi Humpummep CUAKMbL bIKMUMAT 3UAHObL 3AMMAaApPObIH
azarvina GYHKUUOHAnOvl unzpeouenmmepoi Kocy apKplibl Ko ycemkizinedi. Ocvl hyHKYUOHAIObL OHOEN2eH em
OHIMOepiniy canacel men Kayincizdizin Kammamacel3 emy yuwiin Oaxwpiaay cyiteci ycoinoinadvl. byn owcyiie
unzpeouenmmepoOiy wivl2y mezin, OHOIpic NPOUECiH JHcone opay mypaivl aKnapammol Kyncammayovl KaMmuowl.
baxwvinay scyiiecin encizy apkvlivt oHimOepOin OyKin scemkizy mizdeci 00ubIHUIA KO32ATbICHI MEH MAPAIyblH
oaxwinayza 601advi, ocvlIaAiWa UHZpEOUeHmMmMEPOIH OW JCepin pacmailovl HcoHe MYMBIHYULLLIAPObIY, CEeHIMIH
Kammamacelz emeodi. byn maxananvityy maxcamui-drcana @ynKyuonanovl unzpeouenmmepoi Oipikmipy ocone
Kaoazanay ycyuecin eHzizy mymolHYuwioli1apobly, em OHIMOEpiHiy canacvli, Kayincizoiczin dcone Ko1aiinblibl2blH
apmmuipyza viknan emeoi. byn macindep mabuzu dicane rncozapvl cananvl A3vIK-mMyaikKKe 0€2eH CYPAHbICHIbIH
apmybvlna caiikec Keneoi, Oy em OHePKICIOiHOe UHHOBAUUANIAP2A MYMKIHOIKMeED auiaobl.

Heri3ri ce3nep: pyHKUMOHANABLI UHTPEAUEHTTEP, €T OHIMAepi, cama, OMOJOrHsJIBLIK OeaceHai
3arrap, 6akpuiay.

Introduction creation of products with new technological char-
Recently, many products have emerged on acteristics [1].
the food market utilizing non-traditional raw ma- The demand for natural food products is
terials, food additives, dietary supplements, and increasing. At the same time, the industry is
other components, the use of which enables the paying attention to the use of natural antioxidants

64


mailto:mira.serikkyzy@mail.ru

AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xadapubichl. 2023, Ne3.

[2]. Synthetic antioxidants, which are used to
inhibit lipid oxidation and enhance the quality and
nutritional value of food products, are being
replaced by naturally derived antioxidants.

The antioxidant and antibacterial properties
of various plant extracts and preparations have
been extensively studied, such as citrus extracts,
tea catechins, and a-tocopherol, ethanolic extracts
of rosemary (Rosmarinus officinalis), and others
[3]. Furthermore, relatively new bioactive ingre-
dients that are beneficial for human health have
been discussed, including dihydroquercetin ex-
tracted from Siberian larch (Larix sibirica Ledeb),
distilled extract of rosewood (Rosa damascena
Mill.), dried fruits of goji berries (Lycium barbarum)
and pumpkin (Cucurbita moschata), and pumpkin
seed flour (Cucurbita pero L.), among others.

Another interesting by-product, which is a
waste product during the production of Bulgarian
rose oil and rose water, is distilled rose color ex-
tract. Distilled rose extract (Rosa Damascena
Mill) possesses strong antioxidant properties as it
is rich in flavonoids [4].

However, this category of products is not
always flawless in terms of safety. Moreover, the
abolition of mandatory certification of food prod-
ucts has led to a decrease in the number of prod-
ucts subject to safety and quality indicators con-
trol, which highlights the relevance of introducing
new control schemes, one of which could be
traceability.

The definition of traceability is provided in
Technical Regulation 021/2011 "On Food Safety."
Traceability of food products refers to the ability
to establish, through documentation on paper or
electronic media, the manufacturer and subse-
guent owners involved in the circulation of the
food product, as well as the place of origin of the
food product's raw materials [5]. In other words,
traceability is the ability to trace the history of a
product, including its production, movement, and
current location.

The aim of this study is to summarize the
application of new functional ingredients when
incorporated into meat matrices, as well as to
trace the quality of the resulting functional meat
products.

Materials and research methods

Used Ingredients:

Natural antioxidants: Natural antioxidants
used in the study included citrus extracts, tea cate-
chins, a-tocopherol, ethanolic extracts of rose-
mary (Rosmarinus officinalis), and others.

Bioactive ingredients: Investigated bioac-
tive ingredients included dihydroquercetin ex-
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tracted from Siberian larch (Larix sibirica Ledeb),
distilled extract of rosewood (Rosa damascena
Mill.), dried fruits of goji berries (Lycium barba-
rum) and pumpkin (Cucurbita moschata), as well
as pumpkin seed flour (Cucurbita pero L.) and
other ingredients.

Meat matrices:

Specific meat matrices were selected for the
study, such as minced meat or meat-based semi-
finished products.

Research Methods:

Antioxidant properties evaluation: Specific
methods were employed to measure the antioxi-
dant activity in the ingredients and the resulting
meat products, such as enzymatic or chemical
analysis methods.

Product quality analysis: Organoleptic
analysis was conducted, along with measurements
of moisture, fat, protein content, as well as analy-
sis of microbiological safety and the presence of
pathogenic microorganisms according to relevant
standards.

Statistical data analysis:

The obtained results were subjected to sta-
tistical analysis, including calculation of mean
values, standard deviation, and hypothesis testing
to determine the statistical significance of differ-
ences between samples.

Product traceability:

The implementation of a traceability system
was carried out as part of the study. Documenta-
tion and the technological process was done on
paper or electronic media.

Results and their discussion

Possibility of preserving meat quality through
surface treatment with functional ingredients.

The potential of several bioactive compo-
nents for improving the quality of chilled meat
through surface treatment has been studied. This
approach is relevant because the packaging used
in recent years, such as modified atmosphere
packaging (MAP) or vacuum packaging (VP),
demonstrates quality deficiencies - rapid undesir-
able changes in meat color occur due to the oxida-
tion of muscle pigments caused by the oxidation
of muscle lipids.

Ivanov et al. (2010) investigated the effect
of surface treatment of chilled beef (0+4°C) with a
solution of taxifolin (1 g/L) on oxidative changes
in the lipid fraction. According to the reported
results, the combined use of taxifolin surface
treatment and MAP effectively inhibits the for-
mation and accumulation of secondary lipid oxi-
dation products, with a reduction of 50-60% in
hydroperoxide formation.
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The antioxidant activity of dihydroquercetin
solutions used for meat surface treatment has also
been studied by Balev et al. (2010; 2011),
Dragoev et al. (2014a; 2014b), and Staikov et al.
(2013; 2015; 2016). The positive effect of surface
introduction of dihydroquercetin solutions has
been demonstrated through monitoring color
changes (CIE L*, a*, b*) and lipid stability.

By combining modified atmosphere pack-
aging and surface treatment with taxifolin, the
attractive bright red color of beef can be main-
tained for up to 12 days of storage at 0°C (Balev
et al., 2011). The quality of meat subjected to sur-
face treatment can also be assessed based on lipid
oxidation stability (0z) indicators (Staikov et al.,
2015). Vacuum packaging of beef before surface
treatment with natural antioxidant flavonol solu-
tions significantly restores lipolytic processes (re-
ducing AV by 26%) and lipid oxidation processes
(reducing PV by 63%, conjugated dienes and tri-
enes by 60% and 59%, respectively, and TBARS
by 78%).

In the monitoring of the quality of surface-
treated fish, Dragoev et al. (2014b) and Vlahova-
Vangelova et al. (2022) found that bioactive compo-
nents from distilled rose extract and dihydroquerce-
tin successfully inhibit lipid oxidation and preserve
the sensory characteristics of the meat.

Enhancing the quality and safety of meat
products through the inclusion of functional in-
gredients.

Surface treatment is suitable for improving
the quality of chilled meat. Another innovative
approach in meat product production, such as
meat and sausage products, is the formulation of
meat product compositions to improve their oxi-
dative stability (Abilmazhinova et al., 2020). Op-
timal levels of dihydroquercetin and L-ascorbic
acid were determined through a full factorial ex-
periment (Table 2). In quality monitoring, it was
found that horse meat pulp exhibits the highest
oxidative stability with the addition of 0.027-
0.030% L-ascorbic acid and 0.024-0.035% dihy-
droquercetin.

In functional meat products, it is desirable,
in addition to incorporating bioactive components,
to reduce the content of substances that may have
potential negative effects on consumer health. Ni-
trites are such potentially hazardous substances in
cooked meat products. The addition of goji berries
and pumpkin to meat cheesecake can partially
reduce the nitrite content. In beef fillet quality
control, these antioxidants stabilize the technolog-
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ical and sensory characteristics of the product
(Serikkaisai et al., 2014).

Monitoring the color characteristics of sau-
sages with added natural ingredients, such as dried
goji berries, shows significant stabilization of col-
or brightness, as observed dynamically (Bu-
lambaeva et al., 2014). The inclusion of dried
pumpkin in sausage formulations positively af-
fects the stability of the red color component,
which can be traced dynamically. The strong anti-
oxidant activity of dried goji berries slows down
the lipid oxidation process in the tested sausage
samples (Vlahova-Vangelova et al., 2014).

The addition of bioactive components from
goji berries, pumpkin, and rosewood (Rosa dama-
scena) has been reported in the production of meat
products (Table 2).

Monitoring the quality of sausages with re-
duced sodium nitrite content after 60 minutes of
air exposure showed that rose petal extract suc-
cessfully inhibits pigment oxidation (Balev et al.,
2014). These results were confirmed by Kolev et
al. (2022d) and Kolev & Balev (2022).

The addition of three investigated bioactive
substances (sodium L-ascorbate, dihydroquerce-
tin, and freeze-dried extract of dry distilled rose
(Rosa damascena Mill.) petals) stabilizes the color
and improves the sensory characteristics, enhanc-
ing the quality of low-fat cooked sausages. Based
on the obtained results, an optimal three-
component aperture was developed, containing:
0.100 g FDRPE; 0.091 g dihydroguercetin, and
0.100 g sodium L-ascorbate (Kolev et al., 2022).

Hydrolytic and oxidative changes in the li-
pid and protein fractions of a model sausage sys-
tem with a 50% reduction in sodium nitrite con-
tent are slowed down by the inclusion of a three-
component complex of bioactive substances
(Kolev et al., 2022).

Abbreviations: Modified atmosphere pack-
aging (MAP); Butylated hydroxytoluene (BHT);
Peroxide value (PV); 2-thiobarbituric acid reac-
tive substances (TBARS); Fatty acids methyl es-
ters (FAMEs); Acid value (AV); Free amino ni-
trogen (FAN); Vacuum package (VP); Free fatty
acids (FFA); Dry distilled rose petals extract
(DDRPE). Abbreviations: Vacuum package (VP);
Acid value (AV); Peroxide value (PV); 2-
thiobarbituric acid reactive substances (TBARS);
Free amino nitrogen (FAN); Rose petals extract
(RPE); Freeze-dried distilled rose petals extract
(FDRPE).
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Table 1. Reported application of superficial treatment with functional ingredients used for preserving the quality of meat

Product Treatment Storage | Evaluated parameters Reference
PV; TBARS; FAMEs compo- | Ivanov et al.
Taxifolin solution 18 davs sition (2010)
Chilled beef (dihydroquercetin) - 1 © _y4 Color characteristics and Sen- | Balev et al.
g/l + MAP (80% O,/ °C) sory profile (2011)
20% COy) AV; FAN and Microbiological | Balev et al.
status (2010)
Dihydroquercetin  so- FAN;, FFA, PV, TBARS Dragoev et al
lution - 0.02%: BHT | 8 days E@E’.ﬁi fg;‘?g?ast'&f“ and Mi- | 5514)e
Chilled veal solution — 0.02% + | (0+0.5 5 % a?e rones s Tiarss
MAP (80% O/ 20% | °C) Jug L ' | Staykov et al.
Color characteristics and Sen-
COy) . (2013)
sory profile
Ternary  antioxidant AV; PV; TBARS; Conjugated Stavkov et al
blend — Dihydroquer- dienes and trienes and FAMEs Y '
. . (2015)
. cetin (10 g/l), Rose- | 28 days | composition
Chilled beef m.
Semimembranosus | &Y extracts (5.9”) 0 =05 FAN; Color characteristics;
and L-ascorbic acid (1 | °C) Sens<,)r rofile and Microbio: Staykov et al.
g/l) + MAP (80% O,/ e Letatis (2016)
20% CO5); VP 9
Atlantic ~ salmon | Dihydroquercetin so- 11 days FFA; PV; TBARS and FAMEs | Dragoev et al.
_ 0 =1 o b
(Salmo salar) lution - 1 g/l °C) composition (2014)
DDRPE solution - 2
. and 4%; L-ascorbic
(Psg;j Igglsg acid solution — 2%; Zodazls 4 Color characteristics; Sensory x;h%\llg;/a ot
s at%ula) Alginate coating with °C) profile; AV; PV and TBARS al (3022)
P 2 and 4% DDRPE or '
2% L -ascorbic acid

The traceability system is an important as-
pect of ensuring the safety and quality of meat
products. In the context of this study, based on the
use of functional ingredients and surface treat-
ment, the following traceability system can be
proposed:

Documenting the original ingredients:

Development of documentation specifying
the initial ingredients used in the production of
functional ingredients. This includes information
about the origin of the ingredients, their quality
and compliance with safety standards.

Documentation of the production process:

Formation of documentation describing the
production process of functional ingredients and
their use in the surface treatment of meat prod-
ucts. This documentation specifies the stages of
production, processing conditions, time and tem-
perature parameters, as well as quality control
measures.
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Marking and identification of packaging:

The packaging of meat products subjected
to surface treatment using functional ingredients
must be clearly identified and labeled. This in-
cludes information about the composition of the
product, the date of manufacture, expiration date
and storage method.

Traceability system:

Development of a traceability system that
allows monitoring the movement and distribution
of functionally processed meat products at all
stages of the supply chain. Important elements of
this system are accounting and labeling of batches
of products, documentation on transportation and
storage, as well as control measures to detect and
respond to possible safety or quality problems.

Taking into account the data presented and
the sources indicated, a traceability system can be
developed and implemented to ensure the safety and
quality of functionally processed meat products.
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Table 2. Reported incorporation of functional ingredients in processing of meat products

Product Treatment Storage Evaluated parameters Reference
Minced Dihydroquercetin - 0.01, 0.03 and 2 days AV, PV, TBARS Abilmazhinova
horse meat | 0.05%; L-ascorbic acid - 0.01, 0.03 | (0—4°C) et al. (2020)
and 0.05% + VP
Cooked and | Dried Goji Berry - 5 and 10 g/kg; FAN; Protein carbonyls; AV; S
smoked beef | Butternut Pumpkin powder - 5 and (Oeid%s‘c) TBARS; pH, Color character- Searll k(lé%i?)et
striploin 10 g/kg + partial nitrites reduction istics and Sensory profile '
Cooked
sausages Dried Goji Berry - 5 and 10 g/kg; Sensory profile; Color char-
Beef/ Horse/ | Butternut Pumpkin powder - 5 and (Oeid%s‘c) acteristics; FAN; Protein car- Bu;?”(]ggig et
Lamb - 10 g/kg + partial nitrites reduction bonyls; AV, TBARS and pH '
50/20/20
Dried Goji Berry - 5 and 10 g/kg; Viahova-
butternut Pumpkin powder - 5 and 6 days AV; TBARS; FAN and Pro- vanaelova et
10 g/kg; RPE - 0.05and 0.1% + | (0 — 4 °C) tein carbonyls o 9(201 2
partial nitrites reduction '
pH; Sensory profile; Color
RPE - 0.01, 0.03 and 0.05% + par- 6 days characteristics and Dynamics Balev et al.
tial nitrites reduction (0—4-°C) | of changes of color at expo- (2014)
sure to air
. H, PV, Microbiological sta- Kolev et al.
Cooked | FDRPE - 0.05and 0.1 g/kg; Dihy- P s and Sersor p?ofile (2020
sausages droquercetin — 0.05 and 0.1 g/kg; 7 days DDPH_ERAP. Color charac-
Beef/ Pork - | Sodium L-ascorbate —0.05and 0.1 | (0—4 °C) teristic; TBARS Protein Kolev et al.
50/ 50 a/kg carbonylls ' (2022)°
Residual  nitrites; DPPH, Kolev et al
Three-component antioxidant Eiﬁpa n d?:’\r/c;teil:r:\c/;érb?r?ﬁ?s’ (2022)¢
blend — FDRPE — 0.1 a/kg; D'hY' 7 days pH, Color characteristics,
droquercetin — 0.09 g/kg and Sodi- o . X . Kolev & Ba-
- (0—-4°C) | Microbiological status and
um L-ascorbate — 0.1 g/kg + partial Sensory profile leva (2022)
nitrites reduction Dynamics of changes of color Kolev et al.
at exposure to air (2022)¢
Dry fer-
18 days of e .
ggggw Bseaclali‘} DDRPE - 1.140 and 2.280 g/kg + | processing gg/lf)rpvCf_lraéi:lt?egs;]css,em%l:); Balev et al.
Pork — 60/ partial nitrate reduction (10 - 12 prof’ile ' (2022)
40 ©)
Conclusion ucts while addressing potential safety concerns

In conclusion, the studies discussed in this
material provide insights into the application of
new biologically active components in meat ma-
trices and the surface treatment of chilled meat to
enhance product quality. The inclusion of natural
antioxidants and bioactive ingredients derived
from plants has shown promising results in inhib-
iting lipid oxidation and preserving the color, fla-
vor, and nutritional value of meat products.

In addition, innovative technological ap-
proaches, such as modifying the composition of
low-tonnage sausages by incorporating dried
fruits or extracts and reducing nitrite content, have
been investigated. These approaches aim to im-
prove the functional characteristics of meat prod-
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associated with certain additives.

The implementation of a traceability system
emerges as a crucial aspect of ensuring the quality
and safety of functionally processed meat prod-
ucts. By documenting the origin of ingredients,
production processes, and packaging information,
along with establishing a system for tracking
product movement throughout the supply chain, it
becomes possible to verify the positive effects of
the ingredients and technologies used.

Overall, the integration of new functional
ingredients and traceability systems can contribute
to enhancing the quality, safety, and consumer
acceptance of meat products. These approaches
align with the increasing demand for natural and
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high-quality food options, providing opportunities
for innovation in the meat industry.
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