s 2anvmMyeanns OKUCTIO8ANHUX NPO-
uecie y apwi 3 m’sca xauxu Ilexincoroi
BUKOPUCMOBYBANU KOMNOIUUIIO 3 eKcmp-
akmie pomapuny ma 6UHOZPAOHUX KiCmO-
YOK, AKA MICMUMb KOMNIEKC AHMUOKCUOAH-
mie. Buecenns xomnosuuii do papuy 3 m’saca
Kauxu 00360JI9€ YNOGLIbHUMU 2i0poimuyne
ma nepexiche oxucienns ainioie. Ompumani
pesyavmamu 00600AMb NEPCNEKMUBHICMb
BUKOPUCMAHHA KOMNO3UULL Y MexXHON021i Ppap-
weeux 6Upo0i6 3 BUCOKUM BMICIOM IHCUPY

Kmouosi crosa: oxucaenns niniois, excmp-
akm po3mapuny, 6UHOZPAOHI KICMOuKU, Kuc-
JIOmHe HUcn0, nepexicre Yucao

Jns mopmodcenus oxucaumenbHvlx npo-
ueccos 6 papue u3 msaca ymxu Ilexunckoi
UCNOSIB306ANU  KOMNOZUUUIO IKCMPAKMOE
po3mapuna u 6uHOZPAOHOU KOCMOUKU, KOMO-
pas cooepiycum KoMnaexc aHmuoKkcuoanmos.
Buecenue xomnosuuyuu 6 papu us msca ymxu
no36oJsem 3ameounv uOPoOJUMU1ECKoe U
nepexuchnoe oxucaenue aunudos. Ilonyuennvie
pe3yrvmamovt  00KA3bLIBAIOM NEPCNEKMUE-
HOCMb UCNONILIOBAHUS KOMNOIUUUL 8 MEXHO-
Jl02uu papuesvle u30e Ul ¢ 8bICOKUM COOep-
JHcanuem xcupa

Knioueevie caosa: oxucaenue aunuooe,
aKcmpaxm pomapuna, 6UH0ZPaoHvle Kocnmou-
KU, KUCTIOMHOE YUCTI0, NEPEKUCHOE HUCTIO

u] =,

1. Introduction

Qualitative properties of meat products may deteriorate
due to lipid oxidation during processing of meat raw materi-
als and storing finished products. The oxidative processes in
the lipid fraction of meat products lead to the accumulation
of primary and secondary oxidation products, which affects
the nutritional value and quality of the food products [1].

The most common way of solving the problem of oxidative
damage to meat products is the use of a variety of antioxidant
food additives that allow the purposeful regulation of the pro-
cesses of oxidation of the lipid fraction of meat systems.

The use of nutritional additives and plant components
with antioxidant effect can purposefully provide the necessary
technological outcome, minimizing the introduction of these
substances to stabilize the quality of meat products [2, 3].

Important directions of research are the substantiation
of the expediency of using antioxidants of natural origin,
the influence of these substances on the oxidation processes
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in various meat products, and the determination of effective
and optimal concentrations of the active substances.

2. Literature review and problem statement

Oxidation of lipids, which represents a complex and dif-
ficult process, is initiated in subcellular membranes in the
fraction of highly unsaturated phospholipids. Unsaturated
fatty acids of membrane phospholipids are oxidized by the
formation of hydroperoxides. Oxidation products tend to
decompose into secondary oxidation products such as short-
chain aldehydes, ketones, and other compounds. Accumula-
tion of such products can adversely affect the overall quality
and compliance of meat products with standards [4].

Antioxidants are compounds that are donors of hydro-
gen (H"), which suppresses the chain reaction of free radical
oxidation. It effectively inhibits the oxidative processes of
lipids without any negative changes in the nutritional and




organoleptic properties of meat products, and it prolongs
their shelf life [4].

In the living muscles of animals, there are many fac-
tors preventing oxidation. However, these factors disappear
during the processing of meat, which in turn requires further
supplementation of meat products with additional doses
and/or sources of antioxidants [5].

Taking into account the aforementioned, the meat industry
for a long time has used synthetic antioxidants such as buth-
ylhydroxytoluene (BHT) and butylhydroxyanisol (BHA) to
suppress the formation of free radicals effectively. However,
concern about the safety of these substances has given rise to
a number of studies of new natural sources of antioxidants for
delayed oxidative degradation of lipids [1, 2, 4—6].

Natural antioxidants have a high potential for applying
them in the meat industry, but the use of such elements has
certain limitations due to the lack of data on their efficacy in
different types of meat raw materials. Therefore, the search
for various types of natural antioxidants and a study of the
effects of these substances on the oxidative processes in meat
products are important present-day tasks.

In order to inhibit oxidative processes in meat products,
various types of antioxidant preparations of plant origin
are proposed [7, 8]. The effectiveness of such complexes is
determined by the high content of phenolic and other active
ingredients that can effectively prevent the initiation or
propagation of oxidative reactions. At the same time, some
of them (rosemary and oregano) have shown higher antioxi-
dant activity than the synthetic BHT and BHA [9].

The effectiveness of using spice extracts in the produc-
tion of meat foods has been demonstrated by a number of
researchers [10, 11]. Various natural antioxidants (including
Rosmarinus officialis and Origanum vulgare) have also
shown a positive effect on the color and sensory characteris-
tics of meat products.

The antioxidant action of natural herbal substances
occurs due to the presence of various groups of biologically
active elements. Plants belonging to the Labiatae family
(rosemary, oregano, sage, marjoram, etc.) have high contents
of flavonoids, phenolic acids, rosemary and caffeine acids,
carnosol, and carnosine acid. Red grape processing products,
namely, the skin, seeds and extracts of red grapes are known
for high concentrations of gallic acid, catechins (routine and
quercetin), anthocyanins, and resveratrol [12]. This gives
reason to consider winemaking wastes as effective sources of
antioxidant substances for using in the food industry.

There have been studies [13—16] that consider the use
of medicinal plant extracts, including dihydroquercetin, as
sources of antioxidants.

The efficiency of using thistle to improve the quality and
to increase the storage time of sausage products was studied
in [13, 14]. In the conducted research, the authors found that
the shelf life of sausages made from mechanically separated
meat (MSM) of poultry complied with the normative docu-
mentation of preserving for 15 days at a temperature of 6 °C.
However, after 5 days of storage, the peroxide value (PV) of
the control samples exceeded 0.1 % J,. The use of the thistle
extract in the maximum allowable dose (40 mg per 100 g of
minced meat) made it possible to slow down the undesirable
processes: the peroxide value in the experimental sausages
reached a critical level only after 10 days. The antioxidant ef-
fect is explained by the presence of phenolic compounds, in-
cluding flavonoids and phenolic acids, in the thistle extract.

Studies [15, 16] are devoted to the use of dihydroquerce-
tin (DHQ) to increase the usefulness of semi-finished meat
products. This compound belongs to the group of vitamin
P, the raw material for obtaining which can be Siberian
larch wood, grapes, eucalyptus, rose petals, and other plant
varieties. The DHQ substance inhibits oxidation of fat of
meat samples, which is confirmed by a lower peroxide value.
At the beginning of storage, there is no development of sec-
ondary oxidation products. The comparative estimation of
the antioxidant efficacy of various concentrations of DHQ
(0.02 %, 0.08 %, and 0.2 %) and BHT showed that in sam-
ples with adding DHQ in the amounts of 0.08 % and 0.2 %,
there is complete inhibition of oxidation processes during
the whole storage time. The peroxide values in the samples
at these concentrations were 97.3 % and 98.2 % lower than
in the reference [15, 16].

Investigation of the effect of encapsulated forms of
oleoresin spices showed that essential oils also exhibit both
antioxidant and bacteriostatic characteristics, which helps
achieve effective extension of the shelf life of cooked sausage
products [17].

The authors of [18, 19] developed a polyfunctional addi-
tive Maltovin. It is based on the extract of polyphenolic com-
pounds of grape seeds and maltodextrin as a carrier of bio-
logically active compounds. The additive was developed for
semi-finished meat products. Investigation of the influence
of Maltovin on the functional and technological properties
of minced meat has shown that the additive Maltovin exhib-
its high functional properties necessary for the production
of meat products (especially for chopped semi-finished prod-
ucts). In addition to improving the functional characteristics
of products, Maltovin prolongs the shelf life of fat-contain-
ing products due to antioxidant properties [18, 19].

The authors of [20, 21] provide data on the antioxidant
properties of such phytoplankton supplements as extracts of
the Baikal skullcap (Scutellaria baicalensis), the cynarrhodi-
um fruit, the rowanberry, hawthorn berries (fresh and frozen),
as well as dry herbs of tutsan and thyme (leaves and flowers).

Of considerable interest are phenolic compounds of
grapes, both of seeds and skin, due to the antioxidant
properties and the ability of these compounds to absorb
free radicals. Clinical studies have proven that antioxidant
properties and the ability to absorb free radicals of oligomers
of procyanidins of grape seeds are 20 times stronger than
of vitamin C and 50 times stronger than of vitamin E [22].
The phenolic substances of grape seeds protect vitamins
from early oxidation and allow vitamins to perform their
functions where necessary. Procyanidines have been proven
to prevent the growth of cancer cells and to have anti-muta-
genic activity [23].

Some studies [24, 25] are devoted to the efficiency of using
imported extracts of medicinal and spice-aromatic plants such
as salvia, rosemary, ginger, and green tea. As a result of study-
ing the antioxidant properties of the plant extracts, it was found
that the highest content of total fat-soluble and water-soluble
antioxidants is in the extracts of rosemary and green tea. It
has been shown that using rosemary and green tea extracts to
stabilize the lipids of minced semi-finished meat products can
reduce the rate of forming products of hydrolysis, as well as
primary and secondary oxidation of lipids [25].

The Department of Technology of Milk and Meat of
Sumy National Agrarian University (Ukraine) researched
the effectiveness of using cranberry and blackcurrant ex-



tracts in the production of cooked sausages from Peking
duck meat. It has been proved that the use of the extracts of
cranberry and blackcurrant in the technology of meat-con-
taining sausage can slow down the flow of oxidative processes.
The most effective concentrations of the substances were the
extract of cranberry in the amount of 0.02 % and the extract
of blackcurrant in the amount of 0.01 %. Sensory evaluation
revealed that adding the cranberry extract in the amount of
0.1-0.3 % did not aggravate the organoleptic characteristics
of the cooked sausages. The study of the microbiological indi-
cators demonstrated safety of the cooked sausages during the
production and storage of the meat products [26].

3. The aim and objectives of the study

The aim of the research is to determine the effective-
ness of using the extracts of rosemary (RE) and grape seed
(GSE) in the technology of minced Peking duck meat with
high lipid content, which will help inhibit oxidative process-
es and improve the quality of products.

To achieve this aim, the following objectives were set to
be solved:

— to determine the antioxidant properties of a mixture of
rosemary and grape seed extracts;

— to study the influence of the RE and the GSE on the
course of oxidative processes in minced duck meat (acid val-
ue, peroxide value, and thiobarbituric acid value);

— to establish the optimal concentration of the RE and
the GSE for inhibiting oxidative processes in the minced
duck meat.

4. Materials and methods of studying the influence of
rosemary and grape seed extracts on the oxidation of
Peking duck meat lipids

To solve the problems as a model for studying the in-
fluence of the RE and the GSE on the process of oxidative
processes in meat products, the raw material was Peking
duck meat (DSTU 3143:200. Poultry meat (carcass).
General technical conditions), which has a high content
of lipids — 37-40 %, including polyunsaturated fatty acids
(PUFAs) — 17.5 %. The duck meat was prepared according
to the standard technological scheme. The duck meat was
crushed, shredded and minced on a meat mincer with the
grille hole diameter of 2-3 mm. The minced meat was
supplied with a rosemary extract (Food Ingredients Mega
Trade, USA). As the second antioxidant preparation, a
grape seed extract was added to the minced meat. The
substance had been extracted by water-alcohol extraction
(1:4) in a 60 % solution of ethyl alcohol of grape seed pow-
der from the Isabelle red grapes, Mak-Var, Ukraine.

In more detail, the methods of studying the influence
of rosemary and grape seed extracts on the oxidation of the
duck meat lipids are presented in [27].

5. Results of studying the influence of rosemary and grape
seed extracts on the oxidation of Peking duck meat lipids

To characterize the effect of antioxidants of the composi-
tion on the course of hydrolytic processes in the lipid fraction
of the duck meat, the AV was determined, as shown in Fig. 1.
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Fig. 1. The dependence of the acid value on
the concentration of the added antioxidant composition

The decomposition of fats with the formation of fatty
acids can accelerate the oxidation process, since the primary
oxidation happens to free acids, not bound into triglycerides.
The processes of fat hydrolysis in the experimental samples
throughout the storage period were slower than in the refer-
ence. In the control sample, the AV on the 30th day of storage
was 2.81+0.13 mg KOH; on the 60th day, it was 2.93+0.09;
at the end of the storage period, it was 3.10+0.12 mg KOH.
This tendency indicates a direct proportional dependence of
the rate of accumulation of free fatty acids on the concentra-
tion of the antioxidant composition [28, 29].

Among the experimental samples, the smallest amount
of free fatty acids was observed at the concentration of an-
tioxidant composition in sample 3: after a month of storage,
the AV in sample 1 reached 2.56+0.12 mg KOH; in sample 2,
it was 1.86+0.14, and in sample 3, it was 1.71£0.13, which
was 40 % lower than in the control sample. At the end of
the storage period, the AV in the experimental samples was
2.81+0.13 mg KOH in sample 1; 2.12+0.01 in sample 2; and
2.10£0.12 mg KOH in sample 3. The obtained results indicate
that the introduced complex inhibits fat hydrolysis by com-
bining the flavonoids with the extract of rosemary and poly-
phenols of the grape seed extract. The most effective variant
was the composition of sample 3. This is due to the fact that
the increased concentration of extracts in the composition
inhibits the hydrolytic decomposition of acylglycerides.

The dynamics of the AV shift in the minced duck meat is
shown in Fig. 2.
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Fig. 2. The dependence of the peroxide value on
the concentration of the added antioxidant composition

The study of the peroxide oxidation dynamics in the
samples shows that among the experimental samples of
minced meat, the PV increased more intensively in the



sample without supplementation, and the addition of the
antioxidant compositions in all three concentrations slowed
down the oxidative processes. The largest stabilizing effect
was produced by the concentration composition in sam-
ple 3. The PV in this sample on the expiration date was
0.43%0.001 % J,, whereas in the control sample, this value
was 0.97£0.002 % J,.

The antioxidant action of the additives is also manifested
in the accumulation of mono and di-aldehydes that react with
2-thiobarbituric acid. To determine the volume of accumula-
tion of secondary oxidation products on the last day of storing
the fat samples, the thiobarbituric acid (TBA) value of the fat
was studied, and the TBA results are presented in Fig. 3.
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Fig. 3. The influence of bioflavonoids of the antioxidant
composition on the accumulation of secondary products of
oxidizing the lipids of the minced duck meat

Secondary oxidation products, namely, peroxides and
hydroperoxides, are carriers of unpleasant taste and odor
of oxidized fats. Adding a composition of antioxidants
helps slow down the accumulation of secondary oxidation
products. At the end of the storage period, the amount of
secondary oxidation products in the control sample was
6.30£0.17 mg MA/kg of the minced meat, whereas in the
experimental samples it had reached the following values:
4.27+0.21 mg MA/kg in sample 1, 3.15+0.11 mg MA /kg in
sample 2, and 2.81+0.15 mg MA/kg in sample 3.

The composition of the extracts of rosemary and grape
seeds was the most effective in sample 3, where the amount
of malonic aldehyde in the minced meat at the end of its
shelf life was the lowest; it was 2.24 times lower than in the
control sample.

6. Discussion of the results of studying the influence of
rosemary and grape seed extracts on the oxidation of
Peking duck meat lipids

The research findings confirm the high antioxidant
activity of rosemary and grape seed extracts, whose effec-
tiveness is due to the presence of flavonoids, phenol acids,
terpenoids, and polyphenolic compounds [12, 30, 31]. The
combination of the extracts in the antioxidant composition
contributed to the inhibition of the oxidation of the Peking
duck meat lipids.

The process of hydrolysis of fat in the experimental
samples proceeded more slowly than in the control but at
practically the same speed. The obtained results testify that
the introduced complex of the plant extracts essentially
influences the hydrolysis of fat in addition to inhibiting the
action of lipolytic enzymes.

This is due to the fact that flavonoids effectively inhibit
freely radical chain reactions and significantly affect the lip-
olysis of acylglycerols — not as individual components but in
the complex, showing the effect of synergism. A similar view
is made by the authors of [9, 32], who show that the extract of
rosemary has a higher antioxidant activity than individual
phenol compounds separately (carnosine acid or carnosol).
The contents of catechin, epicatechin, routine and resvera-
trol in the grape seed extract also produce high antiradical
activity. In particular, resveratrol is a potent antioxidant
that can inhibit oxidative processes with antioxidant activi-
ty higher than of BHA [33].

The study of the dynamics of the peroxide values in the
samples indicates that adding the antioxidant compositions
of the extracts of rosemary and grape seeds produces an
optimal ratio of biologically active compounds. The inhibi-
tion of lipid peroxidation is associated with high contents
of carnosine and rosemary acids in the rosemary extract;
therefore, the activity is twice as high as the activity of
the synthetic antioxidants of BHT and BHA [32]. When
adding the antioxidant composition, the components of the
extracts of rosemary and grape seeds make it impossible to
add oxygen to the glycerides, thereby inhibiting the flow of
oxidizing processes in the minced meat. The arnosic acid and
carnosol block the peroxide radicals particularly effectively
in systems based on the high content of lipid components.

The research on the content of secondary oxidation
products has helped estimate the depth of the oxidative pro-
cesses occurring in the minced meat samples during storage
for 90 days at a temperature of —10 °C. The concentration
of the secondary oxidation products was the highest in the
control sample, whereas in the experimental samples, it was
reduced proportionally to the concentration of the intro-
duced antioxidant composition. Catechin and epicatechin
of the grape seed extract are active absorbers of oxygen,
which prevents the formation of hydroperoxides and pro-
panal [31]. The effectiveness of the composition depended
on the concentration. The extracts in the composition were
in the ratio of 0.06 % of the rosemary extract and 0.3 % of
the grape seed extract.

According to studies [7, 12], phenol carboxylic acids
effectively inhibit anions of free radicals, whereas carnosic
acid and carnosol effectively block metal chelates, which
increases the antioxidant capacity of plant phenols. The
antioxidant activity of individual compounds depends on
the number of —OH groups in the aromatic ring. As a result,
the combination of active substances with higher content of
hydroxyl groups in the cyclic structure increases the effect
of inhibiting free radical oxidation of lipids in meat systems.
The results show that the composition of the rosemary
and grape seed extracts has a high antioxidant effect, and
the magnitude of the effect is directly proportional to the
concentration of the rosemary and grape seed extract in the
minced duck meat. The highest effect is obtained by using
the composition of sample 3, with the extracts in the com-
position being present in the ratio of 0.06 % of the rosemary
extract and 0.3 % of the grape seed extract, which is associ-
ated with the highest concentration of antioxidants in the
composition of different chemical nature.

Adding the composition of the rosemary and grape seed
extracts did not alter the organoleptic properties of the
minced meat due to the low concentration of the studied
substances.



The obtained results can be applied in the technologies
of producing semi-finished products from minced meat, in
particular minced duck meat.

A possible interest in further research may be posed by
a combination of the extract compositions of antioxidant
properties with active packaging elements [33], which also
provides a certain perspective on the use of long-term stor-
age product technologies.

7. Conclusions

1. The conducted research has confirmed the high anti-
oxidant activity of the composition of rosemary and grape
seed extracts and the effective inhibition of the oxidation
process of duck meat lipids.

2. Adding the RE and the GSE in the form of a composi-
tion in the amount of 0.12—0.36 % helps slow down the hy-
drolytic oxidation of the minced meat lipids by 10.5-32.5 %.
As a consequence, the stabilization of the peroxide oxidation
of the minced Peking duck meat inhibits the formation of
secondary oxidation products such as pentanal, hexanal,
malonic aldehyde and others, which is confirmed by the re-
sults. The amount of secondary oxidation products reacting
with thiobarbituric acid was the lowest at the end of the
storage period for the minced meat in the sample with the
composition concentration of 0.36 %, when the TBA value
was 2.81+0.11 mg MA/kg, which was more than twice as
low as the control.

3. The strongest effect was obtained when using the ad-
ditive in the amount of 0.36 %, which reduced the oxidized
fat spoiling more than twice.

References

1. Magsood, S. Comparative studies on molecular changes and pro-oxidative activity of haemoglobin from different fish species as
influenced by pH [Text] / S. Magsood, S. Benjakul // Food Chemistry. — 2011. — Vol. 124, Issue 3. — P. 875-883. doi: 10.1016/
j.foodchem.2010.07.011

2. Shahidi, F. Natural Antioxidants Chemistry, Health Effects and Applications [Text] / F. Shahidi. — Champaign, Illinois: AOCS Press,
1997. — 414 p.

3. Pasichnyi, V. M. Development of combined protein-fat emulsions for sausage and semifinished products with poultry meat [Text] /
V. M. Pasichnyi, A. I. Marynin, O. O. Moroz, A. M. Heredchuk // Eastern-European Journal of Enterprise Technologies. — 2015. —
Vol. 1, Issue 6 (73). — P. 32-38. doi: 10.15587/1729-4061.2015.36232

4. Masuda, T. Antioxidant Mechanism of Carnosic Acid: Structural Identification of Two Oxidation Products [Text] / T. Masuda,
Y. Inaba, Y. Takeda // Journal of Agricultural and Food Chemistry. — 2001. — Vol. 49, Issue 11. — P. 5560-5565. doi: 10.1021/
jf010693i

5. Saito, S. Effects of Alcoholic Solvents on Antiradical Abilities of Protocatechuic Acid and Its Alkyl Esters [Text] / S. Saito,
Y. Okamoto, J. Kawabata // Bioscience, Biotechnology, and Biochemistry. — 2004. — Vol. 68, Issue 6. — P. 1221-1227. doi: 10.1271/
bbb.68.1221

6. Johnston, J. E. Honey inhibits lipid oxidation in ready-to-eat ground beef patties [Text] / J. E. Johnston, H. A. Sepe, C. L. Miano,
R. G. Brannan, A. L. Alderton // Meat Science. — 2005. — Vol. 70, Issue 4. — P. 627—-631. doi: 10.1016/j.meatsci.2005.02.011

7. Kumar, Y. Recent Trends in the Use of Natural Antioxidants for Meat and Meat Products [Text] / Y. Kumar, D. N. Yadav,
T. Ahmad, K. Narsaiah // Comprehensive Reviews in Food Science and Food Safety. — 2015. — Vol. 14, Issue 6. — P. 796-812.
doi: 10.1111/1541-4337.12156

8. Ukrainets, A. Oleoresins effect on cooked poultry sausages microbiological stability [Text] / A. I. Ukrainets, V. Pasichniy,
Yu. Zheludenko, S. Zadkova // Ukrainian Food Journal. — 2016. — Vol. 5, Issue 1. — P. 124—134.

9. McBride, N. T. M. Comparative addition of rosemary extract and additives on sensory and antioxidant properties of retail packaged
beef [Text] / N. T. M. McBride, S. A. Hogan, J. P. Kerry // International Journal of Food Science & Technology. — 2007. — Vol. 42,
Issue 10. — P. 1201-1207. doi: 10.1111/j.1365-2621.2006.01342.x

10.  Velasco, V. Improving meat quality through natural antioxidants [Text] / V. Velasco, P. Williams // Chilean journal of agricultural
research. — 2011. — Vol. 71, Issue 2. — P. 313-322. doi: 10.4067 /s0718-58392011000200017

11.  Ukrainets, A. I. Plant extracts antioxidant properties for meat processing industry [Text] / A. I. Ukrainets // Biotechnologia Acta. —
2016. — Vol. 9, Issue 2. — P. 19-27. doi: 10.15407 /biotech9.02.019

12.  Brewer, S. Preserving beef quality with natural antioxidants [Text] / S. Brewer // Research knowledge management. White Paper. —
2008. — P. 1-14.

13.  Tolkunova, N. N. Vliyanie rastitel'nyh ehkstraktov na okislitel'nye processy v pashtete [Text] / N. N. Tolkunova, A. Ya. Bidyuk //
Myasnaya industriya. — 2002. — Issue 7. — P. 26-27.

14. Plotnikov, E. E. Rastitel'nye antioksidanty v proizvodstve myasnyh izdeliy [Text] / E. E. Plotnikov, G. V. Glazova et. al. //
Myasnaya industriya. — 2010. — Issue 7. — P. 26-28.

15. Gurinovich, G. V. Preparat dlya prodleniya sroka godnosti myasnyh polufabrikatov [Text] / G. V. Gurinovich, K. V. Lisin,
N. N. Potipaeva // Myasnaya industriya. — 2005. — Issue 2. — P. 31-33.

16.  Gurinovich, G. V. Natural'nyy antiokislitel’ dlya myasnyh produktov [Text] / G. V. Gurinovich, N. N. Potipaeva // World meat
technologies. — 2009. — Issue 2-3. — P. 36-39.

17.

Pasichniy, V. Using of polymers as carriers in encapsulation of spice oleoresins [Text] / V. Pasichniy, Y. Khomenko, M. Polumbryk //
Ukrainian Journal of Food Science. — 2014. — Vol. 2. — P. 213-219.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Litvinova, I. O. Study the influence of complex additive «Maltovin» on the functional properties of frozen meat semi finished
products [Text] / I. O. Litvinova, O. M. Savinok // ScienceRise. — 2014. — Vol. 5, Issue 2 (5). — P. 54-59. doi: 10.15587,/2313-
8416.2014.31981

Litvinova, I. O. Doslidzhennia vplyvu kompleksnoi dobavky «Maltovyn» na funktsionalni vlastyvosti miasnykh modelnykh system
[Text] /1. O. Litvinova // Kharchova nauka i tekhnolohiya. — 2013. — Issue 2 (23). — P. 39-42.

Degtyarev, P. S. Novye dannye ob antioksidantnoy aktivnosti shlemnika baykal’skogo [Text] / P. S. Degtyarev, A. V. Pikunov,
S. L. Svergunenko // Myasnaya industriya. — 2004. — Issue 5. — P. 51-52.

Bazarnova, Yu. G. Issledovanie antioksidantnoy aktivnosti prirodnyh veshchestv [Text] / Yu. G. Bazarnova, V. S. Kolodyaznaya,
I. V. Dmitrieva // Hranenie i pererabotka sel’hozsyr'ya. — 2003. — Issue 10. — P. 66-71.

Ricardo da Silva, J. M. Procyanidin dimers and trimers from grape seeds [Text] / J. M. Ricardo da Silva, J. Rigaud, V. Cheynier,
A. Cheminat, M. Moutounet // Phytochemistry. — 1991. — Vol. 30, Issue 4. — P. 1259—-1264. doi: 10.1016/s0031-9422(00)95213-0
Kandaswami, C. Free Radical Scavenging and Antioxidant Activity of Plant Flavonoids [Text] / C. Kandaswami, E. Middleton //
Advances in Experimental Medicine and Biology. — 1994. — P. 351-376. doi: 10.1007/978-1-4615-1833-4_25

Sharygina, Ya. I. Sravnitel'naya ehffektivnost’ rastitel'nyh antioksidantov na osnove ehkstrakta rozmarina pri proizvodstve myasnyh
zamorozhennyh izdeliy [Text] / Ya. I. Sharygina, L. S. Baydalinova // Izvestiya KGTU. — 2012. — Issue 18. — P. 111-117.

Bozhko, N. V. Cranberry extract in the technology of boiled sausages with meat waterfowl [Text] / N. V. Bozhko, V. I. Tischenko,
V. M. Pasichniy // Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies. — 2017. — Vol. 19, Issue 75. —
P. 106-109. doi: 10.15421 /nvlvet7521

Antipova, L. V. Metody issledovaniya myasa i myasnyh produktov [Text] / L. V. Antipova, I. A. Glotova, I. A. Rogov. — Moscow:
Kolos, 2001. — 576 p.

Bozhko, N. Study of oxidation processes in duck meat with application of rosemary and grape seed extracts [Text] / N. Bozhko,
V. Tischenko, V. Pasichnyi, A. Marynin, M. Polumbryk // EUREKA: Life Sciences. — 2017. — Issue 4. — P. 10—15. doi: 10.21303 /2504-
5695.2017.00374

GOST R 55810-2013. Myaso i myasnye produkty. Metod opredeleniya tiobarbiturovogo chisla [ Text]. — Moscow: Standartinform,
2014. - 21 p.

Peschel, W. High antioxidant potential of pressing residues from evening primrose in comparison to other oilseed cakes and plant
antioxidants [Text] / W. Peschel, W. Dieckmann, M. Sonnenschein, A. Plescher // Industrial Crops and Products. — 2007. — Vol. 25,
Issue 1. — P. 44-54. doi: 10.1016/j.indcrop.2006.07.002

Jayaprakasha, G. K. Antioxidant activity of grape seed (Vitis vinifera) extracts on peroxidation models in vitro [Text] /
G. K. Jayaprakasha, R. P. Singh, K. K. Sakariah // Food Chemistry. — 2001. — Vol. 73, Issue 3. — P. 285-290. doi: 10.1016/s0308-
8146(00)00298-3

Hernandez-Hernandez, E. Antioxidant effect rosemary (Rosmarinus officinalis L.) and oregano (Origanum vulgare L.) extracts
on TBARS and colour of model raw pork batters [Text] / E. Hernandez-Hernandez, E. Ponce-Alquicira, M. E. Jaramillo-Flores,
I. Guerrero Legarreta // Meat Science. — 2009. — Vol. 81, Issue 2. — P. 410—-417. doi: 10.1016/j.meatsci.2008.09.004

Makris, D. P. Polyphenolic content and in vitro antioxidant characteristics of wine industry and other agri-food solid waste extracts
[Text] / D. P. Makris, G. Boskou, N. K. Andrikopoulos // Journal of Food Composition and Analysis. — 2007. — Vol. 20, Issue 2. —
P. 125-132. doi: 10.1016 /j.jfca.2006.04.010

Pasichnyi, V. M. Doslidzhennia faktoriv prolonhatsii terminiv zberihannia miasnykh ta miasomistkykh produktiv [Text] /
V. M. Pasichnyi, A. M. Heredchuk, O. O. Moroz, Yu. A. Yastreba // Naukovi pratsi NUKhT. — 2015. — Vol. 21, Issue 4. — P. 224-230.



