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STUDY ON EFFICIENCY OF NATURAL ANTIOXIDANT
PREPARATIONS IN THE TECHNOLOGY OF MEAT AND MEAT-
CONTAINING PRODUCTS WITH DUCK MEAT

Bozhko N. V., Pasichnyi V. M.

INTRODUCTION

The length of storage of meat products can be increased by the use of low
temperatures, modern packaging materials, nutritional supplements, etc.
These technological techniques create a barrier to penetration and
development of undesirable microorganisms in the product for a long time.
But a significant decrease in the quality and nutritional value of meat
products in the process of storage can also occur due to oxidative damage,
during which the oxidation of the lipid fraction occurs. Initiating and
accelerating this process can disrupt modes during storage, transportation
and implementation.

The oxidation of lipids affects the finished product quality, contribute to
loss of color, flavour, smell and reduce the shelf life. During the oxidation of
fats, various degradation products are formed: free acids, in particular, their
transisomers, oxygen-containing derivatives, aldehydes, ketones, peroxides,
many of which are toxic substances. Significantly to slow down oxidation is
possible only with the addition of antioxidants.

Antioxidants are natural or identical natural functional substances that
take part in various metabolic processes, synthesize and convert biologically
active metabolites, and, moreover, can either themselves inhibit the
oxidation of active chemicals in human body cells or provide the necessary
activity of the antioxidant system of the organism — a universal regulatory
system that controls the level of free radical oxidation reactions and prevents

the accumulation of toxic oxidation productsl.

The most of meat and meat-containing products are emulsified the one,
whose structure may differ in the presence of air cavities, which intensify the
oxidation within the product under the action of oxygen in the air. Catalysts
of oxidation are also metals of variable valence, including iron in the
composition of hem pigments of meat. The rate of oxidation also affects the
composition of the main raw material in the product.

1 Shahidi F. Natural Antioxidants. Chemistry, Health Effects and Applications. lllinois,

1997. 414 p.
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1. Literature review and problem statement

The most common way of solution for the problem of oxidative
deterioration of meat products and, consequently, extending the shelf life, is
the use of a variety of antioxidant food additives that can purposefully
regulate the oxidation processes in lipid fraction of meat and meat-
containing systems.

Antioxidants are divided into two groups of origin: synthetic and natural.
The most widely distributed among food artificial individual antioxidants are
derivatives of phenols. Butylated hydroxyanisole (E320, BHA) began to be
used as one of the first to prevent the oxidation in animal fried fats, salty
spokes, dehydrated milk, mixtures for cupcakes and concentrates of soups.
Butylated hydroxytoluene (E321, BHT) is allowed to be added to animal fats
for prolongation the shelf life. Safety requirements limit the maximum level
of individual antioxidants in fat products. This level, for example, for BHA
Is 200 mg/kg of the fat phase of the product, and for BHT — 100 mg/kg of
the fat phase of the product. Also, isoascorbic acid (E 315) is widely used.

However, with the development of modern technology, world society is
reorienting to a new level of perception of meat products. That is why the
main directions of development and trends of the modern world meat
processing industry are the production of environmentally safe products with
a minimized content of food additives. For this reason, there is now an
intensive search for natural products that not only store the product from
various types of spoilage, including oxidative, but also are additional
valuable nutritional factors. Particularly perspective components for use as
both bioprotectors and preservatives are various biologically active
substances and their complexes.

Studies are conducted in several directions. There are many works on
extracts of medicinal plants — flour mill, St. John’s Wort, oak bark, alder
fruits, dihydroquercetin (belongs to the group of vitamin P, isolated from
Siberian larch) that slow down hydrolytic and oxidative processes in meat
products. The antioxidant efficiency of these extracts is explained by the
features of chemical composition and concentration of biologically active
substances, namely, the high total content of phenolic compounds, tannins

and free organic acids’.

2
Tonkynosa H.H. BiusiHre pacTUTEIbHBIX 9KCTPAKTOB Ha OKUCIUTEIbHBIC IIPOLIECCHI B
namrere. Macuas unoycmpus. 2002. Ne 7. C. 26-27.

59



O.N. Samozvon and others® studied the possibility of using vegetable
supplements from the fruits of alder and sea buckthorn as antioxidants in the
production of meat chopped semi-finished products. It was found that with
the addition of additives in the minced meat improves the juiciness by
increasing the binding of water, which is associated with the chemical
composition of plants. Storage of samples for 6 days resulted in an increase
in peroxide value of the control sample by 15,4% compared to the
experimental one. The acid value of model samples with the additive was
10,8% less than the control. Thus, the authors have proved the inhibition of
lipolytic and oxidative processes with substances that are part of the sea
buckthorn and alder fruits.

I.V. Kochieva4, E.E. Plotnikov® studied the effectiveness of thistle for
improving the quality and increase the shelf life of sausages and fats. In the
conducted studies, the authors found that the shelf life of sausages made
from poultry mechanically separated meat was a normative documentation
of 15 days at a temperature of 6°C. But after 5 days of storage, the peroxide

value of control samples exceeded 0,1% J2. The use of thistle extract in the
maximum allowable dose (40 mg/100 g minced meat) allowed to slow down
undesirable processes — the peroxide value in the experimental sausages
reached a critical level only after 10 days. The antioxidant effect is explained
by the presence in the thistle extract of phenolic compounds, including
flavonoids and phenol acids.

Many studies in this area have been conducted by G.V. Gurinovich®. In
her works she studied the use of dihydroquercetin (DHQ) to increase the
shelf life of meat semi-finished products. DHQ belongs to the group of

CamozBon O.H., bonmapenxo H.I'., IluBoBap A.K., Huxurtuenko lO.B. HW3zyuenue
BO3MOKHOCTEH NpHUMEHEeHHs J00aBKM U3 IUIOJOB OJIbXM B KauecTBE AHTUOKCHAAHTa MpU
IIPOU3BOJCTBE MCHBIX (apwmeid. 36ipuux Haykosux npayv Jly2ancbko2co HAYIOHATLHO2O
azpaproeo ynigepcumemy. Jlyrancok, 2008. Ne 87. C. 194-205.

Tokaes E.C., HoBakoB P.A., [lerrapes II.C. Hcnonb3oBaHue IUTHMAPOKBEPLETHHA B
KayecTBE HaTypalbHOTO aHTHOKUCIUTENS. Macnas undycmpusa. 2003. Ne 10. C. 27-28.

* IAT. 79879. VYkpaina, MIIK (A23L 1/29 (2006.01) u 2012 10153. Cnoci6 oaep:kaHHS
¢byskionansHOi f106aBku «ManbToBin» / O.M. Casinok, 1.O. JlitBiHoBa. bron. Ne 9; 3asBieno
27.08.2012; omy6:. 13.05.2013. 6 c.

[InotaukoB E.E., I'masoa I'.B. u np. PacTturenbHble aHTMOKCUIAHTBI B IIPOU3BOJICTBE
MSICHBIX u3fenuid. Msacuas undycmpus. 2010. Ne 7. C. 26-28.

I'ypunosuu I'.B., JIucun K.B., [Totunaesa H.H. [Ipenapar nnsg i pojyenus cpoka
TOAHOCTH MSCHBIX NonydadbpukaroB. Macnas undycmpus. 2005. Ne 2. C. 31-33.

I'ypunosuu I'.B., [lorunaesa H.H. HatypanbHblii aHTHOKUCTUTENb JIJIS1 MSICHBIX MPOJYKTOB.
World meat technologies. 2009. Ne 2-3. C. 36-39.
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vitamin P, the raw material for obtaining which can be Siberian larch wood,
grapes, eucalyptus, rose petals and other plant species. The author found that
DHQ promotes the inhibition of oxidation of fat fraction of meat samples,
which is confirmed by lower peroxide values during the oxidation period
and almost complete absence of secondary oxidation products growth in the
first days of storage. Even a comparative assessment of the antioxidant
efficiency of various concentrations of DHQ (0,02%, 0,08%, 0,2%) and
synthetic phenolic antioxidant BHT (at a recommended concentration of
0,02%) showed that in samples with addition of DHQ in the amount of
0,08% and 0,2% there is complete inhibition of oxidation processes
throughout the storage time. The peroxide values of the samples at these
concentrations were 97,3 and 98,2% lower than in the control. The obtained
data allowed the authors to recommend DHQ as an effective antioxidant
supplement in the production of meat products.

I.O. Litvinova with the colleagues developed a polyfunctional additive
“Maltovin”. It is based on the extract of polyphenolic compounds of grape
seeds and maltodextrin, as a carrier of biologically active compounds. The
additive was developed for meat semi-finished products. The study of the
influence of “Maltovin” on the functional and technological properties of
minced meat has shown that the additive “Maltovin” exhibits high functional
properties necessary for the production of meat products. Optimum
concentration of the adding is 2% to the mass of raw materials. It is this
concentration that has a positive effect on minced meat of all the analyzed
parameters. In addition to improving the functional characteristics of
products, “Maltovin” allows prolonging the shelf life of fat-containing

products due to antioxidant properties7.

Other researchers used extracts of such plants as thistle, sage, Baikal
scullcap (these plants contain fatty and essential oils, flavonoids — silybin,
silidianin, taxophilin, silichristin, flavolignans, organic acids, alkaloids, etc.).
The investigated plant additives had a stabilizing effect on the lipids of

JlitBinona 1.O., CaBinok O.M. JlocnigKeHHs BIUTUBY KOMIUIEKCHOT 100aBKH «MaabTOBHH»

Ha (YHKIIOHAIBHI BJIAaCTHBOCTI 3aMOpokeHHX HamiBpaOpukarie.  Scientific  Journal
“ScienceRise”. 2014. Ne 5/2. C. 54-59,

JliteinoBa 1.O. JlochipkeHHST BIUIMBY KOMIUIEKCHOI J100aBKH «MallbTOBHH» Ha

(byHKILIOHATBHI BIACTHBOCTI M SICHUX MOJAETBHHUX CUCTeM. Xapuoea nayka i mexuonozis. 2013.
2(23). C. 39-42.
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the model meat systems and can be used as natural antioxidants, to increase
the shelf life of meat productsS.

The objects of research by Y.G. Bazarnova with the co-authors? were
selected extracts of the fruits of brier, mountain ash, hawthorn (fresh and
frozen), dry St. John’s wort and thyme (leaves and flowers), infusions of
three compositions of fruits and herbs, made in the laboratory of MC
“Adaptogen” (St. Petersburg) according to the proposed formulations.
Research was conducted on the antioxidant properties and biological activity
of phyto-additives of flavonoid nature when refrigerated storage of foods
containing milk fat. It was found that the use of phyto-additives reduces the
amount of hydrolysis products and oxidation in milk fat in 1,4-5,0 times,
slows the formation of secondary oxidation products by about 2 times and
increases the shelf life in 2 or more times.

Of considerable interest are phenolic compounds of grapes, both seeds
and peels, due to their antioxidant properties and the ability to absorb free
radicals. Clinical studies have proven that antioxidant properties and the
ability to absorb free radicals of procyanidine oligomers of grape seeds are

20 times stronger than vitamin C and 50 times that of vitamin g0 Also,
polyphenols of grape seeds inhibit some enzymes that catalyze the ejection
of histamine, proteins serine and threonine, prostaglandins and leukotrienes,
it causes inflammation and allergic reactions, play an important role in
retarding processes of low density lipoprotein oxidation, prevent platelet
aggregation. Phenolic substances of grape seeds protect vitamins from early
oxidation and allow vitamins to perform their functions where necessary. It
has been proven that procyanidins prevent the growth of cancer cells and

have anti-mutagen activityll.

A technology for obtaining a nutritional supplement on the basis of peel
grape seed was developed by M.A. Selimov and a recipe composition of
meat products, namely boiled sausage, was introduced. It was found in the
study of antioxidant activity on model lipid samples, that the peroxide and

8 Hertspes I1.C., [TukynoB A.B., Ceprynenko C.JI. HoBbie 1anHBIC 00 aHTHOKCHIAHTHOU
aKTUBHOCTH IUIEMHHKA Oaiikanbckoro. Msachnas undycmpus. 2004. Ne 5. C. 51-52.
9 bazapnosa 10.I"., Komomsiznas B.C., Imutpuesa 1.B. HccrnenoBanne aHTHOKCHIAHTHON
AKTUBHOCTHU NPUPOJIHBIX BEUIECTB. XpaHeHue u nepepabomra ceavxoscovipobs. 2003. Ne 10. C. 66-71.
Silva R.C., Rigaud J., Cheynier V., Chemina A. Procyanidindimers and trimers from
grape seeds. Phytochemistry. 1991. Ne 30. P. 1259-1264.

Ho C.T., Lee C.Y., Huang M.T. Phenolic compounds in food and their effects on health.
Analysis, Occurrence and Chemistry, American Chemical Society. Washington, 1992. P. 102-117.
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acid values are significantly lower in experimental minced meat with the
added additive’?.

Y.l. Sharigina conducted research on the possibility of using natural
supplements with antioxidant effect in the technology of semi-finished meat
frozen products for preserving their quality and increasing biological
efficiency and safety, increasing the shelf life. Extracts of medicinal, spice
and aromatic plants of imported production: sage, rosemary, fenugreek,
green ginger, green tea (produced in Great Britain, Denmark, Belgium,
Russia, etc.) were studied as natural antioxidants for meat products.

As a result of studying the antioxidant properties of plant extracts, it was
found that the highest content of total fat-soluble and water-soluble
antioxidants has extracts of rosemary and green tea. It was shown that using
of rosemary and green tea extracts allows reducing the rate of hydrolysis
products formation, primary and secondary oxidation of lipids. The use of

antioxidants can double the shelf life of meat semi-finished group13.

Consequently, various research groups have been involved in increasing
the shelf life of meat products by protecting the lipid from oxidation
processes using natural antioxidants in recent years. However, the
generalized material and works on the purposeful use of antioxidants in the
production of not only semi-finished products, but also other groups of meat
products, especially meat-containing, is very small to solve this problem in a
comprehensive manner.

Therefore, the aim of our research was to determine the effectiveness of
the use of various natural antioxidants in the meat-containing products with
waterfowl meat technology, namely ducks, high in lipids, which will inhibit
the oxidative processes and improve the quality of products.

2. Materials and methods
As a model for studying the effects of natural antioxidants on the
oxidative processes in meat and meat-containing products, the meat of
Peking duck was used (ICTY 3143:200), which contains 37-40% lipids,

12 CenmumoB M.A. Pa3paboTka TEXHOJOTUHM MSICOMPOAYKTa C MUIIEBON aHTHOKCUIAHTHOU
N00aBKOM: AHcC. ... KaHJ. TexH. Hayk: 05.18.04, 05.18.07. CraBpono:s, 2011. 136 c.

Mapeiruna .M., Baiinanunosa JI.C. CpaBHuTenbHas 3QQPEKTUBHOCTb PaCTUTEIBHBIX
AHTMOKCHJIAHTOB Ha OCHOBE DKCTPaKTa pO3MapHHa IPU NPOU3BOACTBE MIACHBIX 3aMOPOKEHHBIX
uznenuil. Hayunwvui orcyprnan «HMzeecmus Kanununzpaockoz2o 20cyoapcmeenno2o mexHu4ecko2o
yuugeepcumemay. Kanuaunrpaz, 2012. Ne 18. C. 111-117.
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including polyunsaturated fatty acids (PUFA) — 17,5%14. Duck meat was
prepared according to the standard technological scheme. As experimental
samples used:

minced meat from Peking duckls;

meat-containing sausage with Peking duck meat 33%16;

meat-containing semi-finished products is with Peking duck meat

17
30%"".

As natural antioxidants were used:

— Rosemary extract (RE) (Food Ingredients Mega Trade, USA);

— Grape seeds powder (GSP) and grape seeds extract (GSE), which was
made with aqueous-alcoholic extraction (1:4) in a 60% solution of ethyl
alcohol of grape seed powder from Isabella Red Grape (Mak-Var, Ukraine);

— Cranberry Extract (CE) (Ukraine);

— Extract of black currant (EBC) (Ukraine).

The effectiveness of natural antioxidants was evaluated in the samples of
the products during storage on the following indicators: acid value (AV),
peroxide value (PV), thiobarbituric acid reactive substances (TBARS).

The acid value was determined by the batch titration with sodium hydroxide
in the concentration in the presence of phenolphtalein alcohol solution'® 3-5 g
of the investigated forcemeat was weighted in the conic retort with the volume

of 150-200 cm® with the error of no more than 0,001 g. The batch was heated

on the water bath and after the addition of 50 cm® of neutralized ether-alcohol
mixture shaken. Then 3-5 drops of phenolphtalein alcohol solution with the
mass share of 1% were added. The received solution while shaking was titrated
fast with potassium hydroxide solution

14 Aronal A.P., Huda N., Ahmad R. Amino Acid and Fatty Acid Profiles of Peking and
Muscovy Duck Meat. Int. Journal of Poultry Science. 2012. Ne 11(3). P. 229-236.

15 Bozhko N., Tischenko V., Pasichnyi V., Marynin A., Polumbryk M. Analysis of the
influence of rosemary and grape seed extracts on oxidation the lipids of Peking duck meat.
Eastern-European Journal of Enterprise Technologies. 2017. Ne 4/11(88). P. 4-9.

boxko H.B., ITlaciunuit B.M., bopnynoBa B.B. M’sco-micTki BapeHi koBOacu 3
BUKOPHUCTAHHIM M’sca Kauku. Haykosuii eicHux JIb8i6CbKo20 HAYIOHANILHO2O YHIGEpCUmMeny
eemepunapHoi meduyunu ma biomexnonoziti imeni C.3. Iicuyvrozo. JIsBis, 2016. T. 18.

2(68). C. 143-146.

boxko H.B., Tumenko B.W., [Tacuunsiit B.H. Mcnonbs3oBanue mopoiika BUHOTPATHBIX
KOCTOYEK B TEXHOJOTHH U3TOTOBJIEHUS MICOCOAEPKAIIUX MOITYy(HaOpHUKaTOB C MSICOM YTKH .
Tuwesas npomviuunennocms: Hayka u mexunonocuu. 2017. Ne 4. C. 19-24.

Awnrtunosa JI.B., I'moroa U.A., Poros 1.A. MeToabl HcciiefOBaHUS Msica U MSICHBIX
npoayktoB. M., 2001. 576 c.
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with the molar concentration 0,1 mol/dm? till the distinct rose coloration
appeared and kept for 1 min. The acid number was calculated by the
formula:
X=(VxKx5,61)/m, (1)
where V — volume of 3potassium hydroxide solution, with the molar
concentration 0,1 mol/dm~, used for titration; K — correction to alkali
solution for recalculation on the distinct (0,1 mol/dm ) one; 5,61 — number

of milligrams of potassium hydroxide, contained in 1 cm® (0,1 mol/dm ) of
solution; m — forcemeat batch mass, g.

The method of PV determination is based on the batch extraction by the
mixture of chloroform and icy acetic acid and further titration by the sodium
hyposulfite solution with the previously added starch solution®®.

0,8-1 g of a batch, weighted with accuracy of no more than 0,0002 g were
placed in the conic retort with the stopper, melt on the water bath and 10
cm® of chloroform and 10 cm® of i icy acetic acid were gently poured on the

retort sides. 0,5 cm® of saturated, freshly prepared potassium iodine solution
was quickly added. The retort was closed with the stopper; the content was
mixed by turning movements and put into the dark place for 3 minutes. Then

100 cm® of distilled water with the previously added 1 cm?® of starch solution
with the mass share of 1% was gently poured into the retort. After that it was
titrated with sodium hyposulfite solution with the molar concentration of

0,01 mol/dm? until the blue coloration disappeared.
To verify the clearness of reagents the control determination without a
batch was realized. The peroxide number was calculated by the formula:
X=(V-V1)xKx0,00127x100/m, (2)
where V — volume of sodium hyposulfite solution with the molar
concentration 0,01 mol/dm3 used for titration in the main experiment with
the forcemeat batch, cm3 V1 — volume of sodium hyposulfite solution (0,01
mol/dm ) used for titration in the control experiment without a forcemeat
batch, cm3 K — coefficient of correctlon to sodium hyposulfite for
recalculation on the distinct (0,01 mol/dm ) solution; 0,00127 — number of

grams of iodine, equivalent to 1 cm® (0,01 mol/dm3) of sodium hyposulfite;
m — mass of the studied forcemeat batch, g.

Kypasckas H.K., I'yrauk b.E., Xypasckas H.A. Texnoxummdeckuii KOHTPOJIb
MPOU3BOJICTBA Msica U MACONPoyKToB. M., 2001. 476 c.
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TBARS was determined by measuring the coloration intensity of the
mixture of the studied sample distillate and thiobarbituric acid solution (1:1)
after 35 minutes on the water bath on the sgoectrophotocolorimeter “Spexol -
11”7 (Germany) at the wave length 535 nm

50 g of forcemeat batch were put into the porcelain mortar, 50 cm™ of
distilled water were measured by the glass cylinder, added to the mortar and
ground with the pestle into the uniform mixture. The prepared sample was
quantitatively transferred into Kg'eldahl retort, remains were washed away
from the mortar with 47,5 cm® of distilled water and then 2,5 cm® of
hydrochloric acid were added. The distillation was carried out in Kjeldahl
apparatus, collecting 50 cm® of distillate in the volumetric flask. 5 cm® of
distillate were taken, poured into the retort with the fitted stopper. After the
addition of 5 cm® of thiobaturic acid, the retort was closed with the fitted
stopper and heated on the boiling water bath for 35 min.

Simultaneously the control experiment was held, using 5 cm?® of distilled
water instead of the distillate. Then the solutions were cooled in the cold
running water for 10 min, and the optic density at the wave length of 53510
nm as to the control solution was measured.

The thiobarbituric acid reactive species, mg of MA (malonic aldehyde)/
kg of the product, was calculated by the formula:

X=Dx17.8, 3)

where D — optic density of the solution; 7,8 — coefficient of proportional

dependency of MA density on its concentration in the solution. This
coefficient is a permanent value.

The absolute error of measurements was determined by Student criterion,
the reliable interval P=0,95, the number of repeatitions in calculations — 34,
the number of parallel tests of studied samples — 3.

3

3. Results and discussion
To characterize the influence of antioxidants RE and GSE on the
hydrolytic processes in the lipid fraction of duck meat, it was determined
AV, PV and TBARS, the results of which are presented in Tables 1 and 2.
The decomposition of fats with the formation of fatty acids can contribute
to accelerating the oxidation process, because firstly, free, not bound to
triglycerides, acids are oxidized. The processes of hydrolysis of fat in

20 I'OCT P 55810-2013. Msico um MsCHBIE TMPOAYKTH. MeToa omnpeaeaeHus
tuobapoburypoBoro uucia. M., 2014. 21 c.
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experimental samples throughout the shelf life were slower than in the
control. In the control sample, the AV on the 15th day of storage was
3,30+£0,11 mg KOH, and at the end of the storage period it was 2,61+0,14
mg KOH in the experimental samples of RE and GSE for 15 days of storage
of AV was 2,05-2,43 mg KOH, and for 90 days — 1,12-1,68 mg KOH,
which is 35,63-57,09% below the control, that indicating a direct
proportional dependence of the free fatty acids accumulation rate on the
concentration of antioxidants.

Table 1
Dynamics of AV and PV minced Peking duck meat
with the addition of RE and GSE during storage
Term of storage, days
Name of sample 1 | 15 | %0
AV, mg KOH

Control 1,43+£0,11 3,30+0,11 2,61+0,14
EP 0,01% 1,47+0,10 2,24%0,13 1,49+0,14
EP 0,02% 1,39+0,09 2,43+0,12 1,30+0,13
EP 0,03% 1,39+0,08 2,05+0,09 1,12+0,13

EBK 0,05% 1,48+0,14 2,05+0,10 1,30+0,08

EBK 0,1% 1,40+0,09 2,43+0,09 1,68+0,14

EBK 0,15% 1,46+0,09 2,24+0,11 1,49+0,12
PV,J %

Control 0,03+0,002 0,05+0,01 1,35+0,02
EP 0,01% 0,04+0,001 0,051+0,01 0,69+0,01
EP 0,02% 0,03+0,002 0,031+0,002 0,73%0,02
EP 0,03% 0,04+0,005 0,042+0,001 0,79+0,03

EBK 0,05% 0,033+0,005 0,05+0,01 0,65%0,02
EBK 0,1% 0,03+0,005 0,12+0,01 0,75%0,03
EBK 0,15% 0,031+0,005 0,20+0,01 0,64+0,02

Among the experimental samples, the smallest amount of free fatty acids
was observed at the application of RE in the concentration of 0,03%: after a
month of storage of AV in this sample reached 2,05+0,09 mg KOH, and at
the end of the shelf life — 1,12+0,13, which is more than twice as low as the
control sample. The obtained results indicate that the introduced complex
inhibits the hydrolysis of fat due to the presence of flavonoids in the extract
of rosemary and polyphenols in the extract of grape stones. In this case,
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increasing the concentration of extracts inhibits the hydrolytic
decomposition of acylglycerides.

The study of the peroxide oxidation dynamics in the samples shows that
among the experimental samples the minerals of the PV increased more
intensively in the sample without an additive, and the introduction of RE and
GSE in all three concentrations slowed down the oxidative processes.
Practically all concentrations of extracts had a stabilizing effect. The PV at

the end of the study period in the experimental samples was 0,64-0,79% J2,

while in control, this index was 1,35+0,02% J2. The suppression of lipid
peroxide oxidation is associated with a high content of carnosine and
rosemary acids in rosemary extract, which is twice as high as the activi ty of

synthetic antioxidants BHT and BHAZL

Table 2
Dynamics of TBARS minced Peking duck meat
with the addition of RE and GSE during storage

Term of storage, days
Name of sample G 30

Control 3,60+0,14 7,89+0,32

EP 0,01% 1,65+0,05 1,83+0,22
EP 0,02% 2,70£0,05 5,83+0,39
EP 0,03% 2,05%0,03 6,44+0,78
EBK 0,05% 2,350,005 4,02+0,42
EBK 0,1% 2,50£0,005 5,15+0,44
EBK 0,15% 3,00%0,005 5,03+0,38

When adding antioxidants, the components of rosemary and grape seed
extracts make it impossible to add oxygen to glycerides, thereby inhibiting
the oxidizing processes in mincemeat. Carnosic acid and carnosol block
peroxide radicals particularly effective in systems based on the high content
of lipid components.

The antioxidant effect of additives is also manifested in the accumulation
of mono- and di-aldehydes that are reacted with 2-thiobarbituric acid.
Secondary oxidation products, namely, peroxides and hydro peroxides, are
carriers of unpleasant flavor and taste of oxidized fats. The addition of RE

21 Makris D., Boskou G., Andrikopoulos N. Polyphenolic content and in vitro antioxidant
characteristics of wine industry and other agri-food solid waste extracts. Journal of Food
Composition and Analysis. 2007. Vol. 20. Issue 2. P. 125-132.
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and GSE contributed to the slowdown in the accumulation of secondary
oxidation products. At the end of the storage period, the amount of
secondary oxidation products in the control sample was 7,89+0,17 mg
MAV/kg of minced meat, whereas in the experiments this index ranged at
1,83-6,44 mg MA/Kg.

In order to inhibit lipid oxidation and extend the shelf life of the products,
the effectiveness of cranberry and black currant extracts in the technology of
cooked sausages with Peking duck meat was investigated. The results of the
study of the AV and the PV are presented in Fig. 1 and 2.

| 257 27 2.65 27
189 194 191
72 1630 L 1,91
142 142 % 164 LT, 14 182
1.46

1 day

3 days
6 days

a b

Fig. 1. Dynamics of the AV in samples of cooked sausages:
a) with a cranberry extract (CE); b) with extract of black currant (EBC)

015 016 016

0,1
0,09

0,07 lday
0,06 0,05 0,06
0,04 0,04 3days

0,24 6days
0,13 ! 0o 0,06004

Control 0,01% 0,02% 0,03%

Fig. 2. Dynamics of the PV in samples of cooked sausages:
a) with a cranberry extract (CE); b) with extract of black currant (EBC)
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The analysis of the change in the AV indicates that the addition to the
minced meat of the CE suppresses the process of lipid hydrolysis during
storage. Thus, the AV for 3 days of storage in experimental samples,
respectively, formulations 1, 2 and 3, respectively, 0,1%, 0,2% and 0,3%
EBC was lower by an average of 14%. At the end of the experiment, the
smallest AV was observed in the sample with a concentration of the
antioxidant additive 0,02%, its value was 1,41 mg KOH, while in control
this index reached 2,2.

The addition of EBC does not significantly affect the process of lipid
hydrolysis during storage. Thus, AV for 5 days of storage in the control and
experimental samples was practically the same and ranged within 1,46-1,66.
It should be noted that hydrolytic processes in threeglycerides during the
investigated period were not intense. The obtained dependences are
explained by the ability of bioflavonoids CE and EBC to slow down the
hydrolysis of fatty acids of minced meat.

The obtained results showed that in the samples of sausages the PV
increased more intensively in the control sample, and CE in all three
concentrations slowed down the oxidative processes. The maximum
stabilizing effect had an CE of 0,03% concentration: The PV in this sample

at the end of the study period was 0,04% J2, while in control, this index was

0,10% J2, higher more than twice. The analysis of the results also showed
that the EBC in all three concentrations slowed down the oxidative
processes. EBC had the highest stabilizing effect at 0,01% concentration: the
PV in this sample at the end of the study period was 0,02% J2, while in

control, this value was 0,13% Jo2, which is in 6,5 times higher.

The dynamics of the influence of extracts on lipid oxidation in minced
meat of cooked sausages with duck meat was different, depending on the
type of extract. CE inhibited oxidative processes gradually towards the
growth of AV and PV. The dynamics of lipid oxidation in the presence of
EBC had an opposite tendency from elevated rates to gradual stabilization
and reduction, but both preparations had an inhibitory effect on lipid
hydrolysis and their oxidation.

A study was made of the antioxidant efficacy of grape seed grains of red
grape varieties when used in the technology of meat-based semi-finished
products from duck meat. The object of research was samples of minced
meat with powder made from grape stones containing duck meat — 30% and
total fat content of 20%. In experimental samples, GSP was added at a
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concentration of 0,5, 1,0 and 1,5%. The control served meat-stuffed minced
meat without the addition of grape seed powder. The samples were stored at
-8°C and observed the accumulation of primary and secondary oxidation
products during the shelf life of 90 days.

The dynamics of the change of the PV of the experimental and control
samples of semi-finished products during storage at -8°C is shown in Fig. 3.

The resulting curves indicate that the addition of GSP affects the
oxidation processes that occur in semi-finished products during storage,
reducing the formation of peroxides and hydroperoxides in them.

———

5 10 () 30 45 60 90
Control 0,50% mmsm= 1,00% wmmm 1 50%

Fig. 3. Dynamics of the PV in samples of semi-finished products with
the addition of GSP, % J2

For 1 day, the PV of samples was 0,01-0,02% J2, the samples were fresh.
On the fifteenth day of storage, the PV of semi-finished products has
increased significantly. Thus, the PV in the first sample was 0,02+0,007%

J2, In the second — 0,03+0,006% Jo2, in the third — 0,08+0,007% J2, whereas

in the control of the PV was 0,14+0,005% J2, which is practically three
times the current index in experimental samples. Apparently, this is due to
the high content of phenol compounds such as pyrohalol in GSP. When the
powder is added to the semi-finished products, its components make
Inaccessible the addition of oxygen to the glyceride, thereby inhibiting the
oxidizing processes in the product. At the end of the shelf life, the PV in the
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third sample was the smallest and amounted to 0,17+0,02% J2, which is
three times less compared with the control.

The dynamics of the change in the AV of fat of semi-finished products
with GSP variety during storage at -8°C is shown in Fig. 4.

///

10 15 30 45 60 90
Control 0,50% === 1,00% === 1 50%

Fig. 4. Dynamics of AV in samples of semi-finished products with the
addition of GSP

From the obtained curves it can be seen that the process of fat hydrolyzing
in samples of semi-finished products was slower than in the control, but
almost at the same speed. AV for 1 day of storage in experimental samples
was 1,87-2,06, in control — 2,24+0,02 mg KOH, at 10 days the AV of
samples were 2,34-2,52 mg KOH, in control — 2,82+0,01 mg KOH, at 30
days of storage the AV of samples were 2,51-2,66 mg KOH, while in the
control — 3,05+0,01 mg KOH, at the end of the storage period the AV of the
experimental samples were 3,18-3,37 mg KOH, while in the control —
4,11+0,00 mg KOH. The obtained results testify that the added complex of
biologically active substances of GSP does not influence the hydrolysis of
fat, but only inhibits the action of lipolytic enzymes. This is due to the fact
that antioxidants inhibit the oxidation processes, breaking free-radical chain
reactions, and does not affect the hydrolysis of acylglycerides.

The dynamics of the TBARS in the semi-finished products investigated at
storage at -8°C for 90 days is presented in Fig. 5. From Fig. 5 it is evident
that the introduction of the GSP into the minced meat of semi-finished
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products helps to slow down the accumulation of secondary oxidation
products.

B Control E0,50% B 1,00% H 1,50%

6,9

Fig. 5. Dependence of tiobarbitur number of half-finished fat at storage
temperature -8°C for 90 days

In 15 days of storage, there is already a noticeable difference in the
amount of malonic aldehyde (MA) per unit of product. In the control
sample, the amount of MA was 5,16 mg/kg minced meat, in the first sample
of semi-finished products — 3,02 mg/kg, which is 41,5% less than the control
sample, in the second sample — 2,27 mg/kg and in the third — 1,82 mg/kg,
which is respectively 56% and 65% lower than in the control sample. The
obtained TBARS indicate the appearance of secondary oxidation products
and confirm the data on the definition of the PV, indicating a lower depth of
fat oxidation in semi-finished products with the addition of GSP. Reducing
the amount of secondary oxidation products is proportional to the amount of
antioxidant used. That is, the addition of GSP into semi-finished duck meat
products inhibits the accumulation of secondary oxidation products and
prolongs their shelf-life. Similar information was obtained on the 90th day
of storage of frozen semi-finished products.

73



CONCLUSIONS

The conducted research has confirmed the high antioxidant activity of
rosemary and grape seed extracts, cranberry and black currant extracts, red
grape seed powders, and effective inhibition of the oxidation process of
duck meat and meat-containing products with Peking duck meat 30-33%.

The addition RE in the amount of 0,01-0,03% and GSE in the amount
of 0,05-0,15% helps to slow down the hydrolytic oxidation of the minced
duck meat lipids by 35,63-57,09%. Stabilization of lipid peroxide oxidation
in minced duck meat as a result of the addition of RE and GSE was 41,48—
52,59% lower than control. The number of secondary oxidation products
that react with tiobarbituric acid was the lowest at the end of the shelf life of
minced meat in a sample with an RE concentration of 0,01% and was
1,83+0,22 mg of MA/kg, which is four times lower than of the control.

The use of CE and EBC in the technology of meat-containing sausage
can slow down the oxidative process. The most effective concentration of
CE was 0,02%, and EBC — 0,01%.

The addition of the antioxidant complex in the GSP into semi -finished
products with Peking duck meat does not significantly affect the hydrolysis
of acylglycerides, but only inhibits the action of lipolytic enzymes, slows the
accumulation of secondary oxidation products, preserving and improving its
quality during storage. Reducing the amount of primary and secondary
oxidation products is proportional to the amount of antioxidant used, so the
optimal concentration of GSP is 1,5%.

SUMMARY

The most common way of solution for the problem of oxidative
deterioration of meat products and, consequently, extending the shelf life, is
the use of a variety of antioxidant food additives that can purposefully
regulate the oxidation processes in lipid fraction of meat and meat-
containing systems. The conducted research has confirmed the high
antioxidant activity of rosemary and grape seed extracts, cranberry and black
currant extracts, red grape seed powders, and effective inhibition of the
oxidation process of duck meat and meat-containing products with Peking
duck meat 30-33%. The addition RE in the amount of 0,01-0,03% and GSE
in the amount of 0,05-0,15% helps to slow down the hydrolytic oxidation of
the minced duck meat lipids by 35,63-57,09%. Stabilization of lipid
peroxide oxidation in minced duck meat as a result of the addition of RE and
GSE was 41,48-52,59% lower than control. The use of CE and EBC in the
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technology of meat-containing sausage can slow down the oxidative process.
The most effective concentration of CE was 0,02%, and EBC — 0,01%. The
addition of the antioxidant complex in the GSP into semi - finished products
with Peking duck meat does not significantly affect the hydrolysis of
acylglycerides, but only inhibits the action of lipolytic enzymes, slows the
accumulation of secondary oxidation products, preserving and improving its
quality during storage.
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