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STUDY OF THE EFFICIENCY OF NATURAL ANTIOXIDANTS
IN STORING POULTRY RAW MATERIAL PROCESSING

Abstract. The efficiency of using dihydroquercetin as an antioxidant, which increases the duration of storage of
poultry processing raw materials, is investigated.

A comparative assessment of the effectiveness of the natural antioxidants of vitamins E, C, rutin, and
dihydroquercetin was carried out for the duration of storage of minced meat from the fillet, meat of deboned meat
and skin from broiler carcasses. The introduction of antioxidants in the experimental samples of raw materials
ensured, during 28 days of storage, a lower value of the indicators of oxidative spoilage: the acid number by an
average of 74%, and the peroxide number by 1.5-1.7 times, relative to these indicators in the control sample
antioxidants.

The use of dihydroquercetin in experimental samples of frozen mechanically deboned meat for long-term
storage, in the studied concentrations, ensured after 1 month of storage a lower value of the oxidative spoilage
indicators: the acid number was 2-10% lower, and the peroxide number was 1.5 and 1.7 times lower, relative to
these indicators in the control sample.

The results confirm the high efficiency of the use of dihydroquercetin as an active antioxidant, which makes it
possible to use it along with existing analogues.

Key words: poultry processing, skin from broiler chicken carcasses, mechanically deboned meat, filet of
chilled broiler chicken carcasses, natural antioxidants, vitamins E, C, rutin, dihydroquercetin, oxidation products,
storage life.

Introduction. Currently, in the meat industry, the creation and production with a functional
orientation with a prolonged shelf life are actual. The consumption of such products allows us to stabilize
the metabolism in the body and to improve human health. This is an important aspect for the consumer,
and the manufacturer, at the same time, gets the opportunity to produce products of guaranteed quality,
taking into account unforeseen situations associated with the deviation of temperature conditions of
storage, transportation, and sale [1]. But one of the problems in the production of food, in particular, meat,
is the extension of the shelf life while maintaining their quality.

The processes of fat oxidation have a negative effect not only on food, but also on the human body,
the most dangerous being the appearance and accumulation of free radicals that contribute to the
emergence of a number of specific diseases [2]. The ability of dihydroquercetin to bind and intercept such
radicals prevents the development of these diseases.

Most modern synthetic antioxidants and their effects on the human body are not well studied, which
leads to ambiguous consequences, and their use is inappropriate since the body has its own antioxidant
system. In the body, this function is performed by enzymes (catalase, superoxide dismutase, peroxidase,
glutathione peroxidase, ubiquinone), albumin and a number of other proteins, including sulfur-containing
and selenium-containing, high-density lipoproteins, steroid hormones, bilirubin, uric acid. These
substances are helped by exogenous antioxidants - vitamins that enter the body with food. Therefore, one
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of the modern trends in meat production for healthy nutrition is the orientation to the use of natural food
additives, which can have a pronounced positive effect on the human body. In this regard, safe natural
antioxidants deserve much attention, which not only significantly inhibit the oxidation in meat products
during storage, but also serve as the active principle of therapeutic and prophylactic products, which
makes their use relevant in formulations of a wide range of products.

Dihydroquercetin is one of the most active antioxidants of natural origin used in food production;
recognized dihydroquercetin is a natural compound isolated from Siberian larch wood [3]. Russia, in turn,
is the only country in the world that has its unique natural resources in volumes suitable for industrial and
cost-effective production.

Dihydroquercetin has the highest activity. Antioxidant activity is an indicator that reflects the ability
to inactivate free oxygen radicals. The antioxidant activity of dihydroquercetin manifests itself at its
concentrations of 10-4 - 10-5. This is the lowest concentration of a substance with antioxidant properties
relative to all known exogenous antioxidants, including vitamins A, B, C, D, E, K, B-carotene [4,5].

Adding of dihydroquercetin provides food with additional competitive advantages [4,6].

In addition, the use of natural antioxidants in the production of meat products is due to certain
difficulties at the stages of the technological process. Natural antioxidant vitamins easily lose their activity
and their structure is destroyed under the influence of various factors: contact with a metal surface,
exposure to open sunlight and oxygen, high-temperature treatment (except vitamins A, E, K, and
carotenoids) [4,5].

Research conducted at the Sechenov Moscow Medical Academy confirmed that dihydroquercetin is
non-toxic, physiologically harmless to human health, does not impart any taste or smell to extraneous
products, does not change their color when used. The additive is resistant to temperature (from minus
50 to plus 180 °C), mechanical stresses, and processes occurring in the manufacture of products, that is, it
meets all the requirements for whole food additives and, in particular, antioxidants. This compound is
included in the list of food additives that do not have a harmful effect on human health when used for
cooking food (SanPiN 2.3.2.1078-01 "Hygienic requirements for food safety and nutritional value") [7].

Conducted by relevant Russian institutes (All-Russian Scientific Research Institute of the Dairy
Industry, Scientific Research Institute of Storage Problems of the Federal Agency for State Reserves,
Kemerovo Technological Institute of Food Industry, All-Russian Research Institute of Meat Industry
named after V.M. Gorbatov, All-Russian Scientific Research Institute of Butter making and Cheesema-
king, etc.), the studies allowed to develop new technologies and products using dihydroquercetin as a
natural antioxidant. Its recommended volume, depending on the fatty acid composition, is 0.005-0.03% by
weight of the canned product.

Methods of research. In the first series of studies, during 28 days of storage in a cooled state, in
laboratory conditions, comparative studies of the most common natural antioxidants were conducted
according to their ability to inhibit the formation of lipid fraction oxidation products in experimental
samples of raw materials used in the production of poultry meat products. Antioxidants were added to the
experimental finely divided, homogenized samples of raw materials, in accordance with the recommended
dosage indicated in table 1.

Table 1 — Dosage options for natural antioxidants in experimental samples of poultry processing raw materials

Raw material
Antioxidant Rate of hydration - -
fillet Mechanically deboned meat Skin
Rutin, mg/kg 1:3 0.59 0.57 0.56
Vitamin C, mg/kg 1:2 0.57 0.56 0.53
Vitamin E, mg/kg - 0.57 0.56 0.52
Dihydroquercetin, mg/kg 1:3 0.62 0.58 0.57

After 7, 14, 21, and 28 days of storage at a temperature of 3+1 °C, there was a determination in a
3-fold repetition of the content of oxidation products in the control and experimental samples according to
acid and peroxide numbers, by common methods.

The use of these antioxidants is regulated by the Methodological Recommendations of the State
Sanitary and Epidemiological Regulation of the Russian Federation No. 2.3.1.1915-04 of 2004
"Recommended levels of consumption of food and biologically active substances", establishing adequate
and upper acceptable levels of dihydroquercetin (DHQ) consumption in the amount of 25 and 100 mg per




Bulletin the National academy of sciences of the Republic of Kazakhstan

day, vitamin C - 70 and 700 mg per day, vitamin E - 15 and 100 mg per day, rutin - 30 (transferred to
rutin) and 100 mg (transferred to rutin), in the food industry [7,8].

Antioxidant preparations, with the exception of vitamin E, were hydrated before being added to the
samples for more uniform distribution in the raw material. In the process of storing control and
experimental samples in a cooled state, the intensity of accumulation of oxidation products in them was
studied weekly according to acid and peroxide numbers by common methods. The results are processed by
methods of mathematical statistics.

The second series of studies was to confirm the effectiveness of the antioxidant action of
dihydroquercetin during the long-term storage of the mechanically deboned meat in a frozen state.
Mechanical boned broiler meat contains skin that, due to its fat content, is significantly susceptible to
oxidative spoilage; therefore, it is important to reduce the degree of its influence on the formation of
oxidation products in raw materials [2].

The preparation was added to the experimental samples of mechanically deboned meat at a dose of
0.50; 0.75; and 1.00 kg per 100 kg of raw material, in hydrated form. During 6 months of storage at a
temperature of —18+1 °C, a monthly determination of the content of oxidation products — acid and
peroxide numbers was also carried out in 3-fold repetition in the control and experimental samples.

In accordance with the aim and objectives of the study, the objects of the research were:

- as antioxidants - “Dihydroquercetin” (DHQ), “Ascorbic acid”, “Tocopherol” and “Rutin” [7,8,9,10];

- fillet of chilled carcasses of broiler chickens with pH24 6.2 — 6.5, according to GOST R 52702-2006 [13];

- mechanically deboned meat of broiler chickens according to GOST 31490-2012 [14];

- skin from carcasses of broiler chickens.

Research results. The issue of storage meat products is especially relevant in poultry farming [11]
and in beef breeding [12] in view of the wide range of products for the mass consumer.

The comparative analysis and comprehensive assessment of the content of oxidation products in the
samples fairly testify to the effect of antioxidants on the reduction of oxidative spoilage of raw materials,
but with different efficiencies (table 2).

Table 2 — Change in the acid number of samples, mg KOH/g

Raw material | Control ‘ Vitamin E ‘ Vitamin C Rutin DHQ
At the beginning of the experiment:
Skin 0.196+0.020
MDM 0.178+0.030
Fillet 0.112+0.040
After 7 days of storage:
Skin 0.936+0.03 0.248+0.01 0.233+0.01 0.218+0.01 0.210+0.01
MDM 0.798+0.24 0.247+0.02 0.223+0.02 0.195+0.01 0.180+0.01
Fillet 0.668+0.57 0.134+0.04 0.122+0.03 0.116+0.04 0.112+0.04
After 14 days of storage:
Skin 1.028+0.03 0.820+0.01 0.743+0.03 0.603+0.01 0.530+0.01
MDM 0.839+0.10 0.572+0.44 0.443+0.02 0.395+0.01 0.348+0.07
Fillet 0.719+0.01 0.554+0.01 0.422+0.03 0.321+0.03 0.262+0.03
After 21 days of storage:
Skin 2.153+0.04 1.895+0.02 1.782+0.01 1.691+0.06 1.619+0.08
MDM 1.985+0.10 1.836+0.15 1.652+0.03 1.616+0.03 1.524+0.03
Fillet 1.974+0.09 1.793+0.04 1.593+0.07 1.543+0.07 1.438+0.02
After 28 days of storage:
Skin 2.542+0.02 2.389+0.01 2.125+0.07 1.925+0.04 1.705+0.04
MDM 2.306+0.06 2.194+0.05 1.897+0.03 1.803+0.04 1.694+0.03
Fillet 2.200+0.08 2.122+0.02 1.822+0.04 1.794+0.06 1.525+0.03

— (4 ——
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When studying the antioxidant activity of preparations, in parallel with the acid number, the peroxide
number was determined - an indicator that characterizes the amount of primary lipid oxidation products
(hydroperoxides and peroxides) in experimental samples of raw materials (table 3).

Table 3 — Change in the peroxide number of samples, mmol (SO2)/kg

Raw material Control ‘ Vitamin E ‘ Vitamin C ‘ Rutin | DHQ
At the beginning of the experiment:
Skin 0.008+0.0008
MDM 0.007+0.0012
Fillet 0.004+0.0004
After 7 days of storage:
Skin 2.346+0.20 0.131+0.02 0.098+0.01 0.063+0.01 0.033+0.01
MDM 2.138+0.22 0.118+0.02 0.086+0.01 0.043+0.01 0.025+0.01
Fillet 1.154+0.09 0.078+0.01 0.033+0.01 0.025+0.01 0.013+0.01
After 14 days of storage:
Skin 3.459+0.09 2.911+0.12 1.443+0.06 0.903+0.08 0.473+0.08
MDM 3.038+0.72 2.708+0.59 1.141+0.34 0.808+0.08 0.360+0.19
Fillet 2.765+0.06 2.078+0.01 1.033+0.01 0.715+0.01 0.313£0.14
After 21 days of storage:
Skin 4.422+0.08 4.192+0.10 3.948+0.07 3.822+0.05 3.719+0.04
MDM 4.387+0.09 4.106+0.52 3.903+0.03 3.721+0.06 3.659+0.15
Fillet 4.072+0.09 3.922+0.01 3.872+0.08 3.715+0.02 3.595+0.09
After 28 days of storage:
Skin 5.620+0.03 4.368+0.09 4.232+0.03 4.152+0.09 3.870+0.02
MDM 5.494+0.09 4.284+0.06 4.162+0.03 4.091+0.03 3.829+0.05
Fillet 5.452+0.04 4.219+0.05 4.105+0.08 3.986+0.06 3.729+0.07

In the control skin sample from broiler carcasses, after 7 days of storage of raw materials, the
peroxide value reached 2.3459 mmol (SO2)/kg, which characterizes the sample by this indicator as fresh,
but not subject to storage. The introduction of antioxidants into experimental samples of raw materials
inhibits the formation of lipid oxidation products, therefore, the peroxide number in them was significantly
less.

So, with the addition of vitamin E, the peroxide value in the experimental samples was 1.3 times
lower than in the control ones. With the introduction of vitamin C, rutin and dihydroquercetin as
antioxidants, this indicator in the samples of raw materials was even lower - respectively 1.6; 1.7 and
1.9 times.

The introduction of antioxidants into experimental samples of raw materials in the studied
concentrations ensured within 28 days of storage, a lower value of the indicators of oxidative spoilage: the
acid number by an average of 74%, and the peroxide number by 1.5-1.7 times, relative to these indicators
in the control sample.

To confirm the effectiveness of the antioxidant action of dihydroquercetin during long-term storage
of mechanically deboned meat, the second series of studies was held.

The comparative analysis and comprehensive assessment of the accumulation of oxidation products
in the control and experimental samples during long-term storage indicates a significant inhibitory effect
of dihydroquercetin on the rate of formation of substances that cause oxidative spoilage of mechanically
deboned meat of broiler chickens.

The acid number indicates the formation of free fatty acids in raw materials resulting from hydrolytic
spoilage of fat. In the studied meat samples, after 1 month of storage, this indicator had the highest value
in the control sample that did not contain an antioxidant preparation (0.3873 mg KOH/g). After 6 months
of storage, the acid number increased and reached 0.3896 mg KOH/g, which exceeded this indicator in
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experimental samples of raw materials at dihydroquercetin levels, respectively: 0.50 kg/100 kg - by
0.0071 mg KOH/g; 0.75 kg/100 kg - per 0.0253 mg KOH/g and at preparation concentration of
1.0 kg/100 kg - 0.0368 mg KOH/g (table 4).

Table 4 — Change in the acid number of mechanically deboned meat during storage (mg KOH/g)

) Dihydroquercetin concentration, kg/100 kg
Shelf life Control
0.50 0.75 1.00

1 month 0.3873+0.0199 0.3799+0.0122 0.3624+0.0129 0.3470+0.0093
2 month 0.3876+0.0201 0.3800+0.0120 0.3626+0.0193 0.3473+0.0094
3 month 0.3878+0.0157 0.3803+0.0207 0.3629+0.0162 0.3476+0.0017
4 month 0.3881+0.0230 0.3807+0.0143 0.3633+0.0134 0.3482+0.0192
5 month 0.3889+0.0210 0.3812+0.0621 0.3638+0.0267 0.3495+0.0815
6 month 0.3896+0.0308 0.3825+0.0932 0.3643+0.0384 0.3528+0.0631

While testing, it was established that the antioxidant activity of dihydroquercetin is also effective in

the formation of primary lipid oxidation products characterized by the peroxide number (table 5).

Table 5 — Change in the peroxide number of mechanically deboned meat during storage (Mmoms('/,0,)/kr)

) Dihydroquercetin concentration, kg/100 kg
Shelf life Control
0.50 0.75 1.00

1 month 0.0083+0.0008 0.0066+0.0018 0.0058+0.0092 0.0049+0.0012
2 month 0.0084+0.0027 0.0068+0.0046 0.0060+0.0005 0.0052+0.0032
3 month 0.0086+0.0078 0.0069+0.0026 0.0061+0.0015 0.0055+0.0063
4 month 0.0089+0.0088 0.007140.0226 0.0063+0.0505 0.0057+0.0612
5 month 0.0092+0.0042 0.0074+0.0066 0.0065+0.0071 0.0060+0.0045
6 month 0.0095+0.0065 0.0077+0.0417 0.0068+0.0731 0.0063+0.0921

The introduction of the dihydroquercetin antioxidant in the composition of the experimental samples
in the studied concentrations ensured, after 1 and 6 months of storage, a lower value of the indicators of
oxidative spoilage: the acid number by 10%, and the peroxide number by 1.5-1.7 times, relative to these
indicators in the control sample.

H. H. Ky3emuna', O. ¥O. ITerpos’, B. I'. Cemenor?,
1. A. Baiimykanos®, A. . Jlio6umos*, X. A. Ay6akupos’

'"Mapuiick MemnexeTTik yruBepcureri, Momkap-Omna, Mapuit O Pecry6mukacel, Peceit;

? Yypamr MeMIEKETTIK aybLIIIapyaIlbUIbIK akagemuscsl, YeGokcaps, Uysamr Pecry6mikacsl, Peceit;
’«Ka3aK YITTHIK arpapibIK YHHBEPCHTETi» KOMMEPLUSIBIK EMEC aKITHOHEPIIiK KoFaMbl, AnMaThl, Kasakcran;
*MxeBCck MEMITEKETTIK aybUIIIAPYALIBLTBIK aKaaeMuschl, MokeBck, Y amypt Pecy6ukacsi, Peceit;

M. X. lynatu atsinaarsl Tapas Memnekertik yausepenrerti, Tapas, Kasakcran

KYC OHJIEY IIUKI3ATBIH CAKTAYJIA TABUFHA
AHTHOKCHIAHTTAPIBIH TUIM/LIITTH 3EPTTEY

AHHoOTanusl. OHueNreH KyC MIMKI3aTHIHBIH CakKTay MEp3iMiH YIIFalTy YIIH aHTHOKCHAAHT peTiHIe
TUTAAPOKBEPUETHHIB! KOJJAHYABIH THIMALUTITI 3epTTenTeH. Taburu aHTHOKCHIeHTTI nopymeraep E, C, pyTuH sxoHe
TUTUAPOKBEPUETHHHIH IMIAifHATFAaH €T, MEXaHWKAIBIK OHJACITeH €T XoHe TepiciMeH Oipre Oamaman — Opoiiep
YIIACHIHBIH CaKTaJyblHA YTBIMIBI OCep ETYIIH CaJbICThIpMaibl Oaranaybl jkacajinusl. ToxipuOueni yurinepre
AQHTHOKCHAAHTap/bl €HI'13y MHKi3aTKa 28 ToyliK OOHBI TOTBIFY KOPCETKIIIIHIH a3 MOHIH, KbIIIKbIINaHy 74%, an amry
caHbld 1,5-1,7 ece TOMEHIETTI.
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AJIBIHFaH HOTIDKENEp TUTHAPOKBEPIETHHII aHAIOTTAphIMEH KaTap, KOJIAHYABIH KOFaphl THIMII €KEeHIIriHe
KO3 KETKI3Il.

Yoarinepaeri TOTBIFY ©HIMAEpI MOJIIEPiHiH CANBICTRIPMAITBl TaJAaybl KOHE KOMIUIEKCTI Oaramaysl yiriiepnue
AQHTHOKCH/IAT OCEPiHEH MIMKI3aTTHIH TOTHIFAa OY3BUIyBIHA ocep ETETIHZITH KepceTemdi, alaiaa Typii THIMAUTIKIIEH
KY3€ere achIpbUIa IbL.

AHTHOKCHAAHTapABl OaKplIay YITiAEri MHKi3aTKa KOCY OHBIH aHTapiIbIKTail TOTBIFa OYyIiHY YIepiciH TOKTa-
tanbl. E nopymeHin eHziprenne 28 Toyinik cakrtay OapbichiHIa Kblikbuiiany cansl 0,84 mr KOH/r opramia temen
Oonanpl, C nopyMeHIH, PyTHH KOHE JWTHAPOKBEPLETHH/I COMKeciHIe Oakpliay YJriMEeH caibicThipranaa 1,27;
3,52 xone 3,61 mr KOH/r kepceremi.

ToxipuOueni ynriaepaid KypamblHa AUTHIPOKBEPLETHH KOCKAHJIa OHBIH TOTHIFa OYJIiHY YIEpIiCiH TOKTaTaibl.
AnTHOKCHAAHTTHI Herisri mmwkizatka 0,5 xr/100 kxr npenreiiinme Kocy, Oip ail cakraynmaH KeliH OakbpliayMeH
CaNBICTHIPFaHa, KBIIIKbUIIaHY 2%, colikeciHire 0,75 sxone 1,0 kr — 6 xone 10 %, Temenneiini. ToxipOue OapbIChIH-
Jla J)koHe 6 aif cakTraynaH KeiiH ynriiepae OakpUIayMeH CallbICTBIPFaH/Ia CoiiKkeciHme 2, 6 1 9 % TeMeH KopCeTTi.

Bakpuray jxoHE ToXipOMe YITUIEpiHIOETI TOTBIFY OHIMAEPIHIH JKHMHAKTAIYBIH CaJBICTRIPMANBI Talgay >KOHE
KOMIUTEKCTI Oaranay AWTHIPOKBEPIETUHTTIH MEXaHHWKAIBIK OHACITeH OamamaH — Opoiieplepli Y3aK cakray
GaprIChIHIA TOTHIFA OYIiHYl TY3€TiH 3aTTapAbIH TeXeTyiHe alTapibIKTail ocep eTemi.

AJIBIHFaH MOJIMETTEep IUTHAPOKBEPLETHH, 0acKa TaOWFH aHTHOKCHAAHTAPMEH CAJBICTBIPFaHAa, OHAEITeH KYC
IIMKi3aTBIHAA TOTHIFY OHIMICPIHIH TY3UTylH THIMII TexeWni. ATam alTKaHza, ipi Kapa eT eHAipiciHme Kenecimei
YKYMBICTap/IbI )KY3€re achlpyra MyMKIHJIIK Oepe/Ii: cakTay Mep3iMi y3aK eHIMAepIi OHIIpy; aF3agarbkl 00C — paguKa-
JIbI YIEPICTepAl TEKEHUTIH aHTHOKCHUAAHTTAPMEH KaMTaMachi3 €TY; (YHKIHMOHAIbI OAaFBITTaFbl a3bIK OHIMICPIHIH
ACCOPTHMEHTIH KEHEHTY.

OHnJienTed KyC eHIMAEPiHIH caKTay Mep3iMiH y3apTyna AUTUAPOKBEPLETHHHIH aHTHOKCUAAHTTHIK OeJICeHITIT
JKOFaphl EKEH/IT1 aHBIKTAIIBI, TOTHIFY OHIMJCPIHIH KUHAKTATYBIH TSKEHII.

Tyiiin ce3nep: Kyc eHzey, OanamaH-Opoiiep yIanapsIHBIH Tepici, MEXaHUKAIBIK €TTi CYHEKTeH aibIpy,
OamamaH-OpoMIepAiH CANKBIHIATHUIFaH cyOeci, Taburu aHTHOKCHIAHT, E, C 1opyMeHi, pyTHH, IUTHIPOKBEPLECTHH,
TOTBHIFY OHIMIIEPI, CAKTay Y3aKTHIFHI.

H. H. Kysl,MHHal, 0. 10. HeTpOBl, B. I'. CemeHoB?,
II. A. Baiimykanos®, A. . Jliooumos*, X. A. Ay6akupos’

'Mapuiickuii rocyrapcTBeHHbI yHHBepcuTeT, Momkap-Ona, Pecry6iuka Mapuii D, Poceus;
*Yygamickas rocy1apCTBEHHAS CeTbCKOXO3SHCTBEHHAS aKaIeMU,
Yebokcapsl, UyBamickas Pecriybnuka, Poccus;
*HekoMMepUecKoe aKIMOHEPHOE 0BIIECTBO
«Ka3zaxckuil HalMOHANBHBIN arpapHbIil yHUBEpcuTeT», AnMatsl, Kazaxcran;
*MkeBcKas rocy1apcTBEHHAs CElbCKOXO3SHCTBEHHAS AKaIeMHs,
WxeBck, Y nmyprckas peciyomnuka, Poceus;
> Tapasckuii 'ocynapctBennblil yausepcuret uM. M. X. Jlynaru, Tapas, Kazaxcran

NCCIEJOBAHUE DOO®EKTUBHOCTHU TPUPOJHBIX AHTUOKCHUJIAHTOB
ITPU XPAHEHUU CBIPbS ITUNENNEPEPABOTKHA

Annortanus. Vccnenosansl 3 (HEKTHBHOCTH MCIIOIB30BAHUS JUTHAPOKBEPIICTHHA B KAUECTBE aHTUOKCHIAHTA,
CIOCOOCTBYIOIIECTO YBEIUUCHHUIO MPOJODKUTEILHOCTH XPAHCHHUS ChIPhsI MITHIICTICPEPaOOTKH.

[IpoBenena cpaBHUTENbHAS OLEHKA 3((GEKTUBHOCTH JISHCTBHS NPUPOAHBIX aHTHOKCUIAHTOB BUTaMHiHOB E, C,
PYTHHA U TUTHAPOKBEPLIETHHAHA MPOJIODKUTEILHOCTh XpaHeHUs: 00pa3ioB dapiieit u3 ¢uie, Msica MEXaHHICCKON
00BAJIKM M KOXH C TYIIEK LBILIAT-OpoiinepoB. BBeeHne aHTHOKCHIIAHTOB B OIBITHBIE 00Pa3libl ChIPhsi 00ECTIEYHIO
B TeueHHe 28 HEW XpaHCHHsS MeEHbIee 3HAUCHHME IMOKA3aTeIeH OKUCIUTEIBHON IOPYH: KUCIIOTHOTO YHCIa B
cpenHem Ha 74 %, a mepekucHOro uncia — B 1,5—1,7 pa3a, OTHOCHUTENILHO THX MMOKa3aTelei B KOHTPOJIBHOM 00pasiie
0¢3 100aBJICHUST AHTHOKCHIAHTOB.

[IpuMeHeHHE TUTHAPOKBEPLETHHA B OMBITHBIX 00pa3iiax 3aMOpPOXKEHHOIO MsCa MEXaHHYECKOH OOBaJKH st
JJIATCJIIBHOI'O XpPaHCHUA B HUCCICAYCMbBIX KOHICHTpALUAX o6ecneq1/1no YKE 4Yepe3 1 MECAL XpaHCHHA MCHbLIICC
3HaUEHUE TOKa3aTelied OKUCIUTENbHONW MOpYM: KUCIOTHOrO yucia Ha 2—10 %, a mepekucHoro yucia — B 1,5 u
1,7 pa3a, OTHOCHTEJIHO 3THX IOKa3aTesiel B KOHTPOJIBLHOM 00pa3Ie.

[TonyueHHbIe pe3ynbTaThl yOEXKIal0T B BEICOKOH (D (EKTUBHOCTH NMPUMEHEHHS! JUTHPOKBEPLIETHHA B KAUECTBE
AKTUBHOI'O AHTHUOKCHUJAHTA, 4YTO o6ecnetuaeT BO3MOXHOCTb €ro HMCIHOJIb30BaHUSA Hapsaay ¢ HUMCECIOUHUMUCI
aHaJIOTaMH.
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CpaBHUTENBHBIN aHAJIU3 U KOMIUIEKCHAs OLICHKA COJep KaHHs IPOAYKTOB OKHCIICHUS B 00pa3iax 00beKTHBHO
CBUJETENBCTBYIOT O BIMSHUM AHTHOKCHIAHTOB HA CHIDKCHHWE OKHCIHTEIBHOW TOPYH CHIPBS, HO C pPa3sHOH
3¢ (HEKTHBHOCTHIO.

Jlo6aBreHre aHTHOKCUIAaHTOB B KOHTPOJIBbHBIE 00pas3Ilbl CHIPhS CIOCOOCTBOBAIO CYIIECTBEHHOMY TOPMOKEHHUIO
€ro OKHCIUTENbHOM nopun. [Ipy BBeneHny BuramMuHa E, KHCIOTHOE 9KCIIO 3a 28 AHEH XpaHEeHHs OKa3aJIoCh HUXKE B
cpennem Ha 0,84 mr KOH/r, npu nobasnenun ButamuHa C, pyTHHA M ITUTHAPOKBEPIETHHA, COOTBETCTBEHHO, HA
1,27; 3,52 1 3,61 mr KOH/r - mo cpaBHEHHIO ¢ KOHTPOJIBHBIM 00pa3IioM.

JloGaBneHne AWTHIPOKBEPIETHHA B COCTaB ONBITHBIX OO0pa3loB CHOCOOCTBOBAJIO TOPMOXKEHHIO €ro
oKHCIUTENbHOM nopuu. [Ipu BBeneHnu antuokcunanra Ha ypoBHe 0,5 kr/100 Kr OCHOBHOTO ChIpbst 1ocie 1 Mecsia
XpaHEHHUsT KHUCIOTHOE YHCJIO OKa3aJoCh MEHbBIIE, YeM B KOHTPOJIBHOM obpasie Ha 2 %, mpu mobasnenuu 0,75 u
1,0 xr — Ha 6 u 10 %, coorBercTBeHHO. [10/j00HAs 3aKOHOMEPHOCTH MPOCIEKUBATIACH B TEUEHHE BCEro MepHoa
SKCIEPUMEHTA U TIociIe 6 MecsIeB XpaHeHHsI, 3HAYEHHUS ITOTO TI0Ka3aTels B ONBITHBIX 00pa3ax OKa3aich MEHbIIE
KOHTpPOJIS Ha 2, 6 1 9 %, COOTBETCTBEHHO.

[TomyueHHBIE pe3ynbTaThl CBHACTEIBCTBYIOT, YTO JUTHAPOKBEPIIETHH, 10 CPABHEHHIO C APYTUMH IPUPOIHBIMU
aHTHOKCHAaHTamMK, Haubonee dS(GEeKTHBHO HWHrHOUpyeT o00pa3oBaHHE TPOJYKTOB OKHCICHHS B  ChIPbE
NTHIENEpepadoTKH, 9TO 00YCIOBIMBAET BO3MOXXHOCTh €r0 IMPUMEHEHHUS IPH MPOU3BOACTBE MSCHBIX IPOIYKTOB, B
YaCTHOCTH B MSCHOM CKOTOBOJCTBE, W CO3HA€T YCIOBHA IJs: MPOHM3BOJCTBA IPOIYKTOB C IPOJIOHTHPOBAHHBIM
CPOKOM T'OJHOCTH; OOECIIEUeHHSI OpraHu3Ma aHTHOKCHIAHTaMH, IPEIOTBpaIias CBOOOIHO-paIHKaTbHBIE IIPOLIECCH B
HEM; pacIIUpeHHs aCCOPTUMEHTA IPOAYKTOB MUTAHUSA (QYHKIIMOHAIEHOW HAPaBIEHHOCTH.

OOBEKTUBHO YCTAHOBIJIEHO, YTO IUTHAPOKBEPLETHH INPOSBISET BBICOKYIO AHTHOKCHIAHTHYIO aKTHBHOCTH,
MPEISATCTBYS HAKOIUICHHUIO TPOILYyKTOB OKHCIICHHS, i CIIOCOOCTBYET 3HAUYUTEIFHOMY YBEIHMUCHHIO CPOKOB XPAHEHUS
CBIPBS MITHIICTIEPEPAOOTKH.

KaoueBble cioBa: nruienepepadoTka, Koxa ¢ TYIIEK LBILIST-OpOiIepoB, MICO MEXaHUYEeCKOW OOBaJIKH,
(e OXJNaXIEHHBIX TYIIEK LBIUIAT-OpOiepoB, NPUPOAHBIE AHTHOKCHIAHTHI, BuTammHel E, C, pyTtuH,
JTUTUAPOKBEPLETHH, POIYKTHI OKHUCICHHS, IPOIOJDKUTEIBHOCTD XPAaHEHNUSI.
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