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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 ofthe problems in the production of food, in particular, meat,
is the extension ofthe 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 ofthese 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 ofa 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, p-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 ofthe 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 ofthe 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

L . 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 13 0.62 0.58 0.57

After 7, 14, 21, and 28 days of storage at a temperature of 3t1 °C, there was a determination in a
3-fold repetition ofthe 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
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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 ofthe study, the objects ofthe research were:

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

- fillet of chilled carcasses ofbroiler 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 ofthe 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 ofthe experiment:
Skin 0.196+0.020
MDM 0.178+0.030
Fillet 0.112+0.040
After 7days ofstorage:
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 0.116x0.04 0.112+0.04
After 14 days ofstorage:
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 0.7191+0.01 0.554+0.01 0.422+0.03 0.321+0.03 0.262+0.03
After 21 days ofstorage:
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 ofstorage:
Skin 2.542+0.02 2.389+0.01 2.1250.07 1.925+0.04 1.705+0.04
MDM 2.306x0.06 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
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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 ofthe experiment:
Skin 0.008+0.0008
MDM 0.007+0.0012
Fillet 0.004+0.0004
After 7days ofstorage:
Skin 2.34620.20 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 ofstorage:
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 2.76520.06 2.078+0.01 1.033+0.01 0.715+0.01 0.313+0.14
After 21 days ofstorage:
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 ofstorage:
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 ofthe 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
ofmechanically 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 ofbroiler 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

1month 0.3873+0.0199 0.3799+0.0122 0.3624+0.0129 0.3470+0.0093
2 month 0.387620.0201 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
5month 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 (Mmonb(¥202)/kr)

Dihydroquercetin concentration, kg/100 kg

Shelf life Control
0.50 0.75 1.00

1month 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 0.0071+0.0226 0.0063+0.0505 0.0057+0.0612
5month 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. Ky3bmuHal, O. FO. MeTposl B. I'. CemeHOB2,
O. A. baiimykaHoB3 A. U. Tlo6umos4, X. A. Ay6akmpos5

IMapuitick MemMneKeTNK yHUBEPCUTET, I7Iou1Kap-Ona, Mapwuii 9n Pecnybnukacsl, Pecel;
24yBall MeMeKETMNK aybliwapyaLlblibiK akagemusicel, YUebokcapsl, UyBaw Pecny6nimkacsl, Peceit;
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SM. X. AlynaTu aTbiHfarsl Tapa3 MeMieKeTnK yHuBepcutet” Tapas, KasakcTaH

L¥C OUAEY WWNKLI3ATbIH CALTAY A TABUTN
AHTUOKCUAAHTTAPAbLL TUIMALNIMIH 3EPTTEY

AHHOTaUMA. BBAENreH K¥C LWWIWI3ATbIHbIH CcakTay Mep3imMiH ~nraiTy YLWiH aHTUOKCMAaHT peTLlje
OMTMAPOKBEPLETUHABI KONAAHYAbIH TUIMAINITI 3epTTenreH. Taburn aHTMOKCUMAEHTTI fapymMeHaep E, C, pyTUH X3He
OUTMAPOKBEPLETUHHLL, LaliHanraH eT, MexaHUKanblK eHAeNreH eT 3He TeprameH 6ipre 6ananaH - 6poiinep
AACbIHbIH  CaKTanyblHa YrbIMAbl 3cep eTyAiH canbiCTbipManbl 6aranaybl xacangbl. Taxipubueni Ynrinepre
aHTUOKCMAAHTapAbI eHTI3y LUMKi3aTKa 28 TayniK 60bl TOTbIrY KEPCETKIiWWiHIH a3 M3HiH, KbIWKbIAaHYy 74%, an awy
caHblH 1,5-1,7 ece TeMEHAETTI.
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ANbIHraH HITWXenep AUrMAPOKBepLEeTUHAI aHanortTapbiIMeH Katap, KoMgaHyfblH >Korapbl TUIMAI eKeHAiriHe
Ke3 XeTKi3fi.

Y nrinepgeri TOTbIry eHiMAepi MenwepiHiH canbiCTbipMasibl Tangaybl X3He KOMMAekcTi 6aranaybl Ynrinepge
aHTMOKCUAAT 3cepiHeH LWMK13aTTbIH TOTbIra Oy3bllyblHa 3Cep eTeTWALWH KepceTeai, ananga TYpai TWMALWKIeH
XY3ere acblpbliagbl.

AHTUOKCMAaHTapabl 6akbinay YArigeri wuwsaTka KoCcy OHbIH aiTapfbiKTalh ToTbira 6YniHy Y/epiciH TokTa-
Tafbl. E gapyMeHwW eHpipreHge 28 Taynik caktay 6apbiCbiHAa KbllWKblgaHy caHbl 0,84 mr KOH/r opTalia TemeH
6onagbl, C A3pyMeHLU, PYTUH >X3He AWrMAPOKBEPLETMHAI calikecwile 6akbinay YAriMeH canbicTbipraHga 1,27;
3,52 »x3He 3,61 mr KOH/r kepcetear

Taxipnbueni YnrinepgiH KypambiHa AUTMAPOKBEPLETMH KOCKAaHAA OHbIH TOTbira 6YniHy YAepiciH ToKTatagbl.
AHTNOKCUAAHTTbI Herisri wuklsatka 0,5 kr/100 Kr geHrewHge Kocy, 6ip ail cakTaygaH KeiiH 6GakbliaymeH
CanbICTblpraHaa, KbllKbingaHy 2%, caikecwiie 0,75 x3He 1,0 kr - 6x3He 10 %, TemeHgelar Taxkpbue 6apbICbiH-
[a>KaHe 6 ali cakTayfaH KelH YAarinepge 6akbinayMeH canbiCTbipraHaa caikeciHwwe 2, 6 1 9 % TeMeH KepceTn.

Bakbinay >xaHe Taxipbue YnrinepiHAeri TOTbIry €HIMAEPiHIH XXMHAKTanyblH CaNbICTbipMabl Tangay >aHe
KOMMMEKCTi 6aranay AUrMAPOKBEPLETUHTTIH MexXaHWKanblK eHAenreH 6GanamaH - 6poinepnepdi ysak cakTay
6apbiCbiHAA TOTbIra 6YNiHYAl TY3eTiH 3aTTapAblH TeXenyiHe ainTap/biKTali acep eTear

AnblHraH ManivMeTTep AUTMAPOKBEPLETUH, 6acka Taburm aHTUOKCMAAHTApMEH CanbICTbIpraHia, eHAenreH Kyc
LWIMW3aTbIHAA TOTLITY eHiMAepiHiH TY3inyiH TMiMai Texxenar ATan aiTkaHga, ipi kapa eT eHgipiciH4e Kenecsfel
XyMbICTapabl XY3ere acbipyra MYMKiHAIK 6epefi: caktay Mep3imi y3ak eHimaepai eHaipy; arsagarsl 60c - pagukan-
Obl Y[epicTepai TeXenTiH aHTUMOKCMAAHTTapMeH KaMTaMachbl3 eTy; (PYHKUMOHanbl 6arbiTTarbl asblK eHiMAepiHiH
aCCOPTUMEHTIH KEeHenTy.

OHAenreH Kyc eluMepuly caktay Mep3iMiH y3apTyda AMrnapoKBepLUeTUHHLL aHTUOKCMAAHTTbIK 6enceHAiniri
)KOrapbl €KEHAIT aHbIKTangbl, TOTbITY €HIMAEPiHIH XXMHAKTanyblH TeXeNai.

TywwH ce3fep: Kyc enaey, 6ananaH-6poiinep ylanapblHbIH Tepici, MexaHuKanbik eTTi cYekTeH aiibipy,
6ananaH-6poinepaiH cankbiHgaTbinraH CY6eci, Taburn aHTMokcugaHT, E, C gapymeLl, pyTuUH, AUTUAPOKBEPLETUH,
TOTbITY eWwMAep” cakTay Y3aKTbirbl.
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MCCNEOOBAHUE Q@ PEKTUBHOCTU MPUPOAHBLIX AHTUOKCUAAHTOB
MPU XPAHEHWW CbIPbA NTULIEMEPEPABOTKN

AHHoTauumsa. MccnefoBaHbl 3(EKTUBHOCTL UCMOb30BAHNUSA AUTUAPOKBEPLETMHA B Ka4eCcTBe aHTUMOKCUAAHTA,
CMOCOBCTBYIOLLLETO YBEIMUEHWIO MPOLO/MKUTENILHOCTU XPaHEHWS CbIpba NTHLENepepaboTKu.

MpoBeAeHa cpaBHUTENbHAS OLLEHKA 3P(PEKTUBHOCTM AeACTBUSA NPUPOAHBIX aHTUOKCUAAHTOB BUTaMUHOB E, C,
pYTVHa W AUTMAPOKBEPLETUHAHA MPOLO/MKMTENBHOCTL XpaHeHUs 06pa3LoB thapLueil U3 dune, Msica MeXaHUYeCKol
06BafIKN U KOXM C TYLLEK LbINAsaT-6poiinepoB. BBeaeHNe aHTMOKCUAAHTOB B OMbITHblE 06pa3Lbl Cbipbs 06ecrneymnsio
B TeuyeHWe 28 [AHeli XpaHEHWUS MeHbllee 3HaueHWe MoKasaTenel OKWUC/UTENbHOW MOpYK: KUCAOTHOFO 4ucna B
cpefHeM Ha 74 %, a nepekMcHOro yucna - B 1,5—1,7 pasa, 0THOCMTENIbHO 3TVX NoKa3aTeneil B KOHTPO/bHOM 0bpasue
6e3 f06aBNeHNs aHTUOKCUAAHTOB.

MpyMeHeHWe AUTMAPOKBEPLETMHA B OMbITHLIX 06pa3Lax 3aMOpOXXEHHOro Msca MexaHW4eckol 06Basikum Ans
ANUTENBHOTO XPaHEHWUst B MCCNeAYEMbIX KOHUEHTpauusax 06ecrneunno yxe uyepe3 1 Mecsl, XpaHeHWUS MeHbluee
3HayeHue noKasaTefiell OKUCAWUTENbHOW MOpuM: KUCNAOTHOrO yucna Ha 2-10 %, a nepekMcHoro yucna - B 1,5 u
1,7 pasa, OTHOCUTENBHO 3TUX MOKa3aTesel B KOHTPOSIbLHOM 06pasLie.

MonyyeHHble pe3ynbTaTbl yGEXAal0T B BbICOKO 3(heKTUBHOCTW NPUMEHEHUS AUTUAPOKBEPLETUHA B KAYeCTBe
aKTMBHOFO aHTWOKCUAAHTA, 4TO o06ecneyrBaeT BO3MOXHOCTb €ro MCMO/b30BaHWS Hapsgy C MMEKLWUMUCS
aHanoramu.
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CpaBHUTENbHbIA aHaNM3 U KOMMeKCHas OLEeHKa COlepXKaHUs NpoAyKTOB OKUCNeHWs B 06pa3Lax 06BbEKTUBHO
CBUAETE/IbCTBYOT O BMMAHUMA aHTUOKCUAAHTOB HA CHWXKEHWE OKMUC/MTENbHON MOpUM Cbipbsi, HO C pa3HOM
3(PeKTUBHOCTLIO.

[o6aBneHne aHTMOKCUAAHTOB B KOHTPOJIbHbIE 06pa3Lbl Cbipbs CNOCOHCTBOBANO CYLLECTBEHHOMY TOPMOXXEHUIO
ero OKUcAUTeNbHOW nopun. Mpu BBeAeHUM BUTAMUHA E, KNCNOTHOE YMCNO 3a 28 AHEN XpaHEeHWs 0Ka3anocb HUXe B
cpegHem Ha 0,84 mr KOH/r, npu go6aBneHun sutammHa C, pyTuHa U AUTMAPOKBEPLIETMHA, COOTBETCTBEHHO, Ha
1,27; 3,52 n 3,61 mr KOH/r - no cpaBHEHWIO C KOHTPO/bHLIM 06pasL,oMm.

[ob6aBneHne AUrMAPOKBEPLETMHA B COCTaB OMbITHbIX 06pa3LoB CMNOCOGCTBOBANO TOPMOXEHUKO €ro
OKUCNNTENbHOW nopuun. Mpu BBeAEHNMN aHTMOKCMAAHTa Ha ypoBHe 0,5 Kr/100 Kr 0CHOBHOIO Cbipbs nocne 1 mecsua
XPaHEHUSI KMCMOTHOE YMCMO 0Ka3asioCb MeHblUe, YeM B KOHTPO/bHOM 06pasue Ha 2 %, npu pgobasneHun 0,75 u
1,0 kr - Ha 6 n 10 %, cooTBeTCTBEHHO. lMoA06HAA 3aKOHOMEPHOCTbL MPOC/EXMBaNaCb B TeYEeHWE BCEro nepuoga
3KCMEepUMeHTa 1 nocne 6 MecsiLeB XpaHeHUs, 3Ha4YeHMs 3TOr0 NokKasaTend B OMbITHbIX 06pa3Lax 0Kasaiucb MeHbLLE
KOHTpONA Ha 2, 6 1 9 %, COOTBETCTBEHHO.

MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYHOT, YTO AUTMAPOKBEPLETUH, NO CPAaBHEHWUIO C APYTMMU NPUPOAHLIMM
aHTUOKCMAaHTaMK, Hanbonee 3PPEeKTUBHO MHIMOMPYeT o06pa3oBaHMe TMPOAYKTOB OKWUCNEHUS B Cbipbe
nTuyenepepaboTkn, YTO 00yCNOBANBAET BOSMOXHOCTL €r0 MPUMEHEHMS NMPU NPOM3BOACTBE MACHbIX NPOAYKTOB, B
YaCTHOCTM B MSACHOM CKOTOBOACTBE, M CO3JaeT YCMOBMS AN1S: MPOM3BOACTBA MPOAYKTOB C NPOSIOHTMPOBAaHHbLIM
CPOKOM rOofHOCTM; 06ecrneyveHunst opraHM3ma aHTMOKCUgaHTamu, NnpeoTepallas cBO604HO-pafMKaibHbIE MPOLECCHI B
HeM; pacLUMpeHns acCOPTUMEHTa NPOAYKTOB NUTaHUS PYHKLUMOHaNIbHO HanpaBieHHOCTH.

OO6bBEKTUBHO YCTAaHOBMIEHO, YTO AUTMAPOKBEPLETUH MPOSBAAET BbICOKYH aAHTUOKCUAAHTHYH aKTMBHOCTb,
NPensaTCTBYS HAKOM/IEHUIO NPOAYKTOB OKUCNEHWSA, U CMOCOBCTBYET 3HAYNTENbHOMY YBE/IMYEHUIO CPOKOB XpPaHeHMUs
CbIpbsi NTULENepepaboTKy.

KntoueBble cnoBa: NTuuenepepaboTKa, KoXa C TYLIeK LbINAsT-6poiifnepoB, MSICO MeXaHW4ecKol 06BasiKu,
thune OoXnaxaeHHbIX TYLWEK UbINAAT-6poiinepoB, MpPUPOAHbIE aHTUOKCUAAHTbI, BUTaMUHbl E, C, PpyTuWH,
ANTNLPOKBEPLETUH, NPOAYKTbI OKUCNEHNA, MPOAO/IHKNTENIbHOCTb XPaHEHNS.
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