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The possibility of application of polyfunctional additive with antioxidant properties in meat products has been
considered in the article. The additive has been obtained as a result of phenol compounds and polysaccharide combi-
nation. The biologically active components have been extracted by microwave extraction from grape seeds. The cor-
relation of the compounds polyphenols and polysaccharide has been optimized, the mechanism of their interaction
has been determined. The technology of its application in meat products has been worked through. The significant
decrease of the amount of peroxide compounds in the product with the additive during storage has been found out,
stability of the introduced compounds towards technological factors influence, including high temperatures, has been
pointed out.
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INPUPOAEH JOJATOK CO AHTUOKCUJAHTHU CBOJCTBA 3A MECHH ITPOU3BOIN

Bo tpynot e pa3paboTeHa MOXHOCTA 3a IpUMEHa Ha MOJIH(YHKIMOHAICH JOAAaTOK CO AaHTHOKCHAAHTHH CBOjCT-
Ba BO IIPOM3BOJUTE O] MeCO. AIUTHBOT € Ko0KeH Bp3 0a3za Ha COeIMHEHHja Ha ()eHOI N KOMOMHAIM]ja Ha IoJIcaxa-
puay. BHONIOIIKK aKTUBHMTE KOMIIOHEHTH C€ €KCTPaxXWpaHH CO MHKpOOpaHOBa EKCTpakiHja O CeMe O] Tpo3je.
Kopenanujata nomery nmonugeHONHHTE COSAMHEHHja U IMOJHcaxapuanTe Oelle ONTHMH3MpaHA, a MEXaHM3MOT Ha
HUBHATa MHTEpaKIyja yTBpAEH. TexHomorujata Ha HUBHATA MPUMEHA BO MECHH IIPOM3BOJH C€ paboTelle HEeI0CHO.
VYTBpIEHO € 3HAUNTENHO HaMalyBame Ha COAPKMHATA Ha IIEPOKCHUIHM COECJMHEHHja BO IIPOM3BOJIOT CO JOJATOK 3a
BpeMe Ha CKJIAQAUPAmETo, CTAOMIHOCT Ha BHECEHHTE COCIUHEHHja KOH BIIMjaHHETO BP3 TEXHOJOMIKHTE (akToph

BKJIyqyBajK{ U BUCOKH TEMIIEPATypH.

KityuHu 300poBH: MECHH NPOU3BOAH; TTOIU(EHOIIH; TONUCAXapUIH; AaHTHOKCHJAHTHH CBOjCTBA

INTRODUCTION

Manufacture of meat products requires a sig-
nificant amount of additional ingredients, ensuring
the necessary commodity characteristics. These
supplements don’t always provide safety of manu-
factured products. Some meat auxiliaries have
strict limitations in the dosage, however, their use
is necessary technological condition, for example,
sodium nitrite.

Necessary antioxidants are taken into a sepa-
rate group of additives. Triglycerides of fat-con-
taining food products, in particular meat products,

are exposed to rapid rancidification. Used pre-
servatives in small concentrations do not always
have an antioxidant effect if concentration is
higher the preservatives may negatively affect the
organoleptic and functional performance of the
product, as well as the human health. The most
commonly used synthetic antioxidants are butylhy-
droxytoluene (BHT, ionol E321), butylhydroxya-
nisolum (BOA, E320) isoascorbic (erithorbic) acid
(E315), izoaskorbat sodium (E316). The content
limit of these substances, the product storage pe-
riod of which is not increasing any more, is 0.02%.
However, some manufacturers do not adhere to the
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strict limitations on the dosage and use higher con-
centrations of antioxidants. According to WHO, if
these substances dose exceeds 0.5 mg/kg of the
body weight, they constitute danger to the human
body [1].

Alternative to synthetic additives may be the
use of substances derived from natural sources —
plants. Many natural substances have antioxidative
properties, but the degree of their manifestation is
different and depends on various factors. They
include vitamins, flavonoids, amino acids, etc.
These substances act on the human body softer
than the ingredients of synthetic origin [2].

Lately flavonoid bandings are of great inter-
est to the scientists. Flavonoids are oxygenated
heterocyclic compounds, at the base of which lies
diphenyl-propane carbon skeleton [3]. Bioflavon-
oids conduce capillary strengthening, work against
water retention and develop antimicrobial action
on the human body. They are also known as weak
cardiac funds which can regulate heart rhythm re-
ductions and increase their amplitude, normalize
pulse, influence blood composition, and reduce
cholesterol, have positive influence on digestion,
increasing the intestine tone [4, 5]. In addition,
some of the bioflavonoids evince antioxidant prop-
erties, in particular catechin, epikatechin, etc.[6]. It
is the antioxidant effect of polyphenols which
finds its application in the food industry.

The most widely used additives for food
products on the base of polyphenols extracted
from medicinal plants are: Manzanita (Arctosta-
phylos uva-ursi (1.) Spreng.), bergenia (Bergenia
Moench), terminal block (Scutellaria L.), St.
John's wort (Hypericum L.), bark of oak (Quercus
1.) and others [7], grape seeds [8]. The peculiarity
of the considered examples is technology using
crushed vegetative raw material, or extracts phe-
nolic connections. However, in these cases it is
possible to decrease the biological activity of the
polyphenols due to oxidation, the influence of ex-
ternal factors. Therefore, the aim of our research
was creation of supplements with antioxidative
properties for food products, in particular for meat
products.

EXPERIMENTAL OR THEORETICAL
BACKGROUND

The main source of polyphenols with a high
biological activity was grape seeds of «Isabellay,
the choice was influenced by the preliminary stud-
ies of the antioxidant activity of the same raw ma-

terial received in the southern region of Ukraine.
The direct extraction of the required substances
was produced by microwave extraction at a tem-
perature of no higher than 45 °C, extractant — wa-
ter-alcohol solution. The obtained extract has two
drawbacks — it is unstable during storage due to
the oxidation of phenolic compounds by air oxy-
gen, and by the light quanta and is not acceptable
for use in meat products because of alcohol pres-
ence. Therefore it was necessary to create a Sup-
plement with high technological properties and a
strong antioxidant effect.

In the course of the studies different methods
and techniques have been used. Determination of
phenolic compounds in the extract was carried out
at the liquid chromatograph "Agilent 1100" with
matrix-diod detector for time exposure standards
and spectral characteristics. The content of pheno-
lic compounds was determined in mg/l, the deriva-
tive of genestein in terms of the genestein,
kempferol in terms of rutin. The data of chemical
composition of the extract is given in the following
Table 1.

Table 1

Chemical composition of extract

Ne  Connections mg/1

1 Gallic acid 333
2 (+)—D-Katechin 103.3
3 (-) — Epikatechin 125.4
4 Quercetinum 5.3
5 Oligomerous procianidins 350.0
6  Polymeric procianidins 1803.4
7  Sum of phenolic high-efficiency liquid

chromatography 2420.6

Objects to create a composition of additives
were polysaccharides that had traditionally been
used in the meat industry: carrageenan, gum of the
carob tree, gum of guara and maltodextrin, that
were mixed with the polyphenols extract in differ-
ent proportions. The evaluating criterion for as-
sessing the efficiency of the admixture was anti-
oxidant activity (AoA) [9]. The optimal variants of
studied compositions were dried by a lyophiliza-
tion dryer at a temperature of no higher than 40 °C
and were included into the model meat stuffing
(poultry mechanical extra chisel), and then into
semi-finished products (meat raw materials: 50%
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of chicken fillet and 50% of mechanical extra
chisel meat). The storage of meat samples was car-
ried out at a temperature of —18 °C.

The research was carried out according to the
following scheme: polysaccharide-media choosing
for the obtained extract — optimization of the meat
making system concentration — technology devel-
opment of making the chopped frozen semi-fin-
ished products.

At the first stage of studies the impact of se-
lected polysaccharides on the antioxidative activity
of polyphenols was examined. For comparison
anionic polysaccharide carrageenan and neutral:
guara comedy, guara carob tree and maltodextrin
were chosen. The testing results of the optimal
ratio of the extract polyphenols and polysaccha-
rides are shown at Figure 1. The analysis of the
data of Figure 1 shows that the neutral polysaccha-
rides take the antioxidant activity themselves from
32 to 36%, anionic carrageenan — 6%. It may be
assumed that the manifestation degree of antioxi-
dant activity by polysaccharides is explained by
their chemical nature, and neutral compounds form
a protective shield around the polyphenols, and
sulphate group carrageenan contribute to their oxi-
dation. The mixing extract with non-ionic polysac-
charides we can observe an antioxidative activity
reduction due to the mass fraction of polyphenols
decrease in the system. However, in the composi-
tion with maltodextrin in the ratio of the extract:
polysaccharide — 1:4 there is maximum AoA,
which is explained by the synergetic effect. This
composition became a base for a comprehensive
supplement with antioxidant properties. After dry-
ing by the lyophilization dryer, the system retains
its original properties within 6 months with the
moisture maintenance not more than 20%.
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Fig. 1. Correlation influence of extract fenolic connections
of grape seeds and polysaccharides on AoA composition

The next stage of the research was to study
the possibility of using the additives in forcemeat
systems. The Figure 2 shows the changes of acid
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and peroxide numbers in model forcemeat systems
storage at a temperature of —18 °C. The additive
was included into the samples in the range of con-
centrations from 0.5 to 2.5%. The curve analysis
shows that the concentration increase of additive
including reduces the speed of hydrolytic and oxi-
dative stuffing processes. It should be noted that
significant differences in the values of the acid
number of prototypes with the additive after 3
weeks of storage is not observed. The speed of
accumulation of peroxide compounds during the
storage is decreased as the concentration of addi-
tives is increased (Fig. 2b), that is the evidence of
a sample with the additive of 2.5% almost two
times less than that of the control. Taking into ac-
count the fact that the difference between the per-
oxide number of samples with the additive of 2.0
and 2.5% is negligible (0.0029% J,) we accept
concentration of 2.0% for operating with the con-
tent of phenolic compounds of 6.8 mg/dm’.
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Fig. 2. Study of influence of additive on acid (a)
and peroxide (b) number of the stuffing systems at storage

The next stage of the research was testing the
created composition on the frozen chopped semi-
finished products from chicken meat. The choice
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of the product was based on the fact that these
products had a long shelf life, as well as in their
composition was enriched with raw materials un-
saturated fatty acids (due to the meat of me-
chanical extra chisel), that were exposed to rapid
oxidation even at sub-zero temperatures. To de-
termine the efficiency of the developed additive, in
parallel a serie of experiments with classical anti-
oxidant — butylhydroxytoluene (BHT) at a concen-
tration of including 0,006% was conducted. The
results are presented in Figure 3.
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Fig. 3. Study of influence of addition on acid (a)
and peroxide (b) number of the chopped ready-to-cook foods
at storage

From the data of Figure 3 (a, b) it can be seen
that the proposed additive slightly reduces the rate
of hydrolysis of triglycerides and slows the proc-
ess of oxidation, which in general is not inferior to
Osh, and although the frozen semifinished perox-
ide number is not normative in the assessment of
the quality of the product it is seen in the diagram,
that the reference samples can be attributed to
spoiling after 3 months of storage, because of lip-
ids oxidation, tested ones — have a great amount of
the storage time.

RESULTS AND DISCUSSION

According to the presented research, we can
make the following conclusions:

1. Grape seeds are rich in phenol compounds,
which can be extracted from the raw material mi-
crowave extraction.

2. To create a high-tech supplement with an-
tioxidant properties it is rational to use malto-
dextrin in the ratio of the extract polysaccharide —
1:4.

3. When used in meat stuffing systems, the
created additive shows a stable antioxidant effect
at a concentration of registration of 2.0% to the
weight of the main raw material. It will allow pro-
ducers to increase significantly the storage time of
frozen chopped semi-finished products.

4. The proposed additive consists of natural
origin raw materials, and used in food will not
cause harm to human health.
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