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Annomauus

B cmamve npedcmasnenvt pesynvmamot Uccned08aHUS NUL4e60L
UEHHOCU COIPOKONUEH020 U30EUS U3 C6UHUHDL C UCNOTb306aHUEM
CTIOM#HO20 paccona. BoiseneHo, 4mo ucnonvb3osamue 6 cocrmase pac-
cona 0ONONHUMENLHBIX Pel,eninypHbIX UHZPEOUEHIN08 — KOMOUHU-
POBAHHOLL 3KBACKU HA 0CHOBE CApPmMOBbix Kymvmyp Lactobacillus
brevis u Lactobacillus fermentum 6 xonuuecmee 5% k macce coipos u
800H020 HACMOS N710006 wiunosHuka Jaypckoeo (Rosa Davurica) 6
konuuecmee 0,5% K Macce Colpbs NO360IUIO COKPAMUMb O7IUIMeNb-
HOCb MAKUX NPOUeccos NPpoussoocmea Kopetiku, Kak nocos (6vi-
depacka 6 3anusourom paccone) Ha 24 4 u cywixy Ha 24 u.
Buisienero, umo no cooepacarnuio 6enxa (13,2%) u smupa (27,8%)
201M0BbILL NPOOYKIN COOMBEMCMBYen mMpeboBaHUAM CMaHoap-
ma, npedvaensiemuim Kk 0anHomy éudy npodyxma. Ilo coomHo-
wienuro ITHOKK: MH)KK:H)KK kopeiixa «I[Tuxanmnas» npubnu-
AHcaemcst Kk pexomenoyemoim Hopmam 10:60:30. Ommeuero, umo
npucymcmeue 6 HAcmoe acKOPOUHOBOL KUCIOMbL NPUBOOUM K
CHUMEHUIO OCTNATNOYHO20 KOMUYECMBa HUMPUmMa HAmpus no-
4mu 8 mpu paza 6 UHHOBAUUOHHOM CHLPOKONUEHOM NPOOyKMie
U3 CBUHUHDL, 4IMO NOBbIULAETN €20 NUL4EeEYH0 0e30NACHOCD.
Jokasarno, umo dobaeneHue cmapmosvix kynvmyp L. brevis u
L. fermentum u nacmos nnodos wiunosHuxa Jlaypckoeo 6 noco-
JIOUHOBIT PACCOT 0KA3bL8AEN NOTIONUMENbHOe BNIUAHUE HA Pop-
MUPOBAHUE BbICOKUX OP2AHONENMUYECKUX NOKA3amernell Ko-
petixu: éKyca, apomama, ysema u cmpyKmypHO-mMexaHUHecKux
xapakmepucmuk. [omosbvili npoOykm umeem MOHOIUMHYIO,
NIOMHY10 KOHCUCIEH U0 U HACbIUseHHbLIL yéem. B pabome mak-
Jice OvLmU NPposedeHvl UCCTIE008AHUS 1O KOIUHECTNBEHHOMY Ydemy
IHu3HecnocobHoix knemok L. brevis u L. fermentum e xopetixe
«ITuKanmHas», YCMaHoBsIeHo, Mo KOMUHECB0 HU3Hecnocoo-
HbIX K7lemok 8 Kopetike Ha 25 cymku xpanenus (1*107 KOE/e),
4mo coomeemcmeyem mpebyemvim HOPMAM, NPeOBABAAEMbIM K
npobuomutecKum npooyKmam.

BBenenne.

CoBpeMeHHO€e IPOMBILIJIEHHOE ITPOM3BOACTBO MIIIe-
BBIX IIPOIYKTOB, B TOM YNCJIe MSACHBIX, HalleJIeHO, C Ofi-
HOJ CTOPOHBI, HA 9KOHOMIYECKYI0 3((PeKTUBHOCTD, a C
IPyToii — Ha MOTy4eHMe 6e30IIaCHBIX, IUTATETbHbIX IPO-
IYKTOB. B HacTosAmee BpeMs CHIDKAETCA Ka4eCTBO MAC-
HOTO CBIPbsl, 0COOEHHO IMIIOPTHOTO, B CBA3M C LIMPOKUM
IpUMeHeHIeM IIperapaToB POCTa, HO3TOMY HeOOXOAIMO
IPefyCMOTPeTb CIIOCOOBI KOPPEKTUPOBKM CBOJICTB MsCa
C L[e/IbI0 YTYYIIeHN TEXHOTIOTMYeCKIX CBOJICTB 1 IOTpe-
OUTENTbCKMX ITOKa3aTeselt.

Jna peanusanuy MOCTAaBIEHHON Lie/IM B MACHON OT-
pacim MMpOKO NPUMEHSIT CTapTOBble KYIbTYphL Bo-
npocaM Ienecoo6pasHocTy 1 9¢pPeKTUBHOCTY VICIOIb-
30BaHMA OaKTepMalbHBIX IpelapaToB B IPOU3BOJCTBE
MACOIPOAYKTOB IIOCBAIIEHBI Hay4YHBlE MCCIEOBAHNA
Takux ydeHblX, Kak B.B. Xoponbckmii, V.C. Xamaraesa,
H.K. XKypaBckas u gp. [1, 2, 3].

10

Keywords: meat product, nutritional value, starter cultures,
dog-rose hips

Abstract

The article presents the results of the study on nutritional value of
the uncooked smoked pork product with the complex brine. It was
found that the use of the starter cultures on the basis of Lactoba-
cillus brevis and Lactobacillus fermentum in an amount of 5% by
weight of the raw materials and the aqueous extract of dog-rose hips
(Rosa Davurica) in an amount of 0.5% by weight of the raw materi-
als, as recipe ingredients of the brine, allows reducing the duration
of the drying process by 24 hours and the salting process also by 24
hours.

It was found that the product meets the requirements of the stan-
dard for this type of products by the content of protein (13.2%) and
fat (27.8%). The uncooked smoked pork loin, which was made using
starter cultures on the basis of Lactobacillus brevis and Lactobacil-
lus fermentum and the aqueous extract of dog-rose hips, is close to
the recommended ratio of PUFAs : MUFAs : SFAs (10:60:30). The
authors also noted that the presence of ascorbic acid in the extract
led to a significant decrease in the residual amount of sodium ni-
trite by almost three times in the innovative smoked pork product,
which increased its food safety.

The results of the study showed that addition of the starter cul-
tures L. brevis and L. fermentum and the extract of dog-rose hips
(Rosa Davurica) to the brine during salting had a positive effect
on the formation of the sensory characteristics of the pork loin:
taste, aroma, color and its structural and mechanical properties.
The product had the more monolithic, firm texture and rich color.

The research on the quantitative detection of viable cells of L. brevis
and L. fermentum in the uncooked smoked pork loin «Pikantna-
ya» was also done in this work. It was found that on the 25th day of
storage, the total number of viable cells in the loin was 1*107 CFU/g,
which corresponded to the requirements for the probiotic products.

Introduction

Modern industrial manufacture of food products,
including meat products, is aimed, on one hand, at
the economic efficiency and, on the other hand, at
obtaining safe and nutritious food products. At present,
the quality of meat raw materials, especially, imported
meat raw materials decreases because of the wide use
of growth promoters. Thus, today, it is very necessary to
envisage methods for correcting the properties of meat
to improve the technological properties and consumer
characteristics.

To achieve this objective, the meat industry
widely uses starter cultures. The research of such
scientists as  V.V. Khorolsky, I.S. Hamagaeva,
N.K. Zhuravskaya and others is dedicated to the
issues of expediency and effectiveness of using the
bacterial preparations in the technology of meat
products [1, 2, 3].
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B Hacroslee BpeMs CTapTOBble KY/IbTYPBI SBJIAIOTCA
HEOTheM/IEMOJl YacThl0 IPOM3BOACTBA CBHIPOKOITYEHBIX
MSACOIIPOAIYKTOB, YTO IIOATBEP)KAAeTCS UCCIENOBAHAMNI
3apy0eXHbIX YYeHBIX [4, 5, 6]. CoBpeMeHHbIe TeXHOTIOTMN
C UCIO/b30BAaHNEM CTAPTOBBIX KY/IBTYp HAIIpaB/IeHbI B
OCHOBHOM Ha MHTEHCH(UKAINIO TEeXHOTOIMYECKUX IIPO-
1[ecCOB IpK obecreyeHN TapaHTUPOBAHHO BBICOKOTO Ka-
YecTBa MACHBIX M3Aenuil. HOBbIM acrieKToM IpyMeHeHus
CTapPTOBBIX KY/IBTYP B TEXHO/IOTUY JIeTINKATECHBIX M3IeTINI
ABJIAIETCS VICIIO/Ib30BaHIe IAKTOOAINIL, 00/1aJAlOINX BbI-
COKOI1 (PYHKIIMOHA/IBHO aKTUBHOCTBIO [7].

[TyreBas EHHOCTb MACHBIX U3JENNII I IOTpeOu-
TeJlell, IPeXX/ie BCETo, aCCOLMMPYETCS C MX OPraHOJMENTH-
YecKMMU 1okaszarenamu. OFHNIM 13 BaKHBIX TTOKa3aTesneit
ABJIAIETCA IBET NMpOAYKTa. DPPeKTUBHOE YCUIeHNe OKpa-
CKJ MACOIPOJYKTOB MOXKHO JOCTUTHYTD 3a CYeT CO3[jaHNsA
COOTBETCTBYIOIIMX  OKMC/IMTETbHO-BOCCTAaHOBUTETBHBIX
ycnouit. Ha mpakTike Takue yCmoBMs HOCTUTAIOTCS IIpU
VICIIOZIb30BAHNM aCKOPOMHOBOI KVUC/IOTHI U ee COJell, KO-
TOpbIe B OO/IBIIOM KOJIMYECTBE COfIEP’KATCA B PaCTUTENb-
HOM cbIpbe [8, 9]. VI3BecTHO, YTO AUKOpACTYIIVe pacTeHMS,
TaKMe KaK IIUIIOBHUK, OOSAPBINIHUK, pAOMHA U VX HACTOM,
cofiepKaT B CBOEM COCTaBe 3HAYMTETbHOE KOMMYECTBO
ackop6uHoBoI Kucnorsl (10, 11]. TToaToMy akTyanbHBIMM
CTAQHOBSATCS UCCIENOBAHNA 110 M3BICKAaHNMIO HATYpPaTbHBIX
(IpMpPOAHBIX) MICTOYHMKOB, COAEP)KAIINX aCKOPOMHOBYIO
KICTIOTY, /IS TTIOBBILIEHMST 6€30IIaCHOCT ITPOAYKTA 3a CUeT
IpefoTBpaleHNs 00pa3oBaHA HUTPO30AMIHOB.

B cBA3M C BbIlIeCKa3saHHBIM IVIaBHAA 3ajjadya paboThI
COCTOSI/Ia B M3YYEHUN BIUAHUA CUHEPreTUYeCKOro a¢-
(exTa MUKPOOPTaHM3MOB M PACTUTEIBHOTO CBHIPbS HA
OMOTIOTMYeCKYI0 U NNIIEBYI0 IIEHHOCTb CBIPOKOITYEHBIX
MSCHBIX U3JIe/INI U3 CBUHUHBL.

Llenb pabOTBI - M3y4YeHNe MUILEBO IEHHOCTY Lie/TbHOMBI-
IIEYHOTO CHIPOKOITICHOTO MACHOTO ITPOAYKTA 13 CBUHIHBL

Marepuanbl I METOSbI

B pabore 6bU1y IpUBEEHBI MCCTEAOBAHMA 110 U3YYEHIIO
KavyecTBa IHHOBAIVIOHHOTO ITPOIYKTa — KOPEIKY ChIPOKOII-
YeHOI CBUHOI, Bblpa60TaHH017[ 10 TEXHOJIOTUM, IIPeFyCMa-
TpUBAIOLIell KOMIUIEKCHOE MCIIONb30BaHNe 3aKBACK/ Ha OC-
Hose Lactobacillus brevis i Lactobacillus fermentum v BogsOTO
HACTos IIofoB mmmoBHMKa [laypckoro (Rosa Davurica).

O6bexTami MCCIefOBaHMIT CTYXXIIN 00pasLibl KOPeKu
CBUHOJ CBIPOKOITYEHOT! (KOHTPOJIb) U KOPEVKI CBIPOKOITYe-
Hoit «[IukaHTHas» (ombiT). KoHTpO/IbHBIE 06pasibl ObUIN
BBIPAaOOTaHbl 10 TPAJMIMOHHOM TEXHOIOTUM, HpemycMa-
TPUBAIOLIENT BbIfIe/IeHVie CBUHMHDI C HEpa3pyLIEHHOI CTPYK-
TYPOJ U3 CIIMHHOM YacTy 0Tpy6a ¢ pebpamu 10 BCeil IInHe
orpyba mmpuHoit 14-15 CM B LIKype, TOMIIHA TTIOJKOKHOTO
mmka He 6oree 4 cM. IIofroTOBKA CBIPBs IIepef MOCOIOM
IpefycMaTpyBaeT yfajieHye IT03BOHKOB U 3apaBHUBAHUE
KpaeB. [Tocom OCyILIeCTBIAIOT IIIpHUIIEBAHNEM pPacCOTIOM
(mmotHOCTL 1,087 r/cM3, cofiepKaHMe HMUTPUTA HATPUA
0,05% m caxapa 0,5%) B komrdecTBe 10% OT Macchl ChIpb,
3aTeM HaTUPAIOT cMechio comu (97%) u caxapa (3%) B Komu-
4yecTBe 4% U YKIa[AbIBAIOT B YaHbI, BBIIEP)KMBAIOT 1 CyTKH,
IPecCyIoT ¥ 3a/IMBAI0T PAacconoM (1oTHOCTb 1,087 r/cv?, co-
nepkanue HuTpura HarpyA 0,05%, caxapa — 0,5%) B Komi-
yectBe 40-50%. ITocme aTOrO ChIpbe BBIIEP>KMBAIOT B Pacco-
JIe 5 CyTOK, 3aTeM BHe paccosia — 1 CyTKM IIpy TeMIieparype
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Today, the starter cultures are an integral part of the
production of smoked meat products [4, 5, 6]. Modern
technologies with use of starter cultures are mainly aimed
at process intensification upon producing meat products
with the guaranteed high quality. The new aspect of
a starter culture application in the technology of the
deli meat products is the use of lactobacilli with high
functional activity [7].

To consumers, a nutritional value of meat products is
primarily associated with their sensory characteristics.
The color of the product is one of the most important
indicators. The effective enhancement of meat product
color can be achieved through the establishment
of appropriate redox conditions. In practice, such
conditions are attained by using ascorbic acid and its
salts, which are contained in large amounts in plant
materials [8, 9]. It is known that wild plants, such as
dog-rose, hawthorn, mountain ash and their extracts
contain a significant amount of ascorbic acid [10, 11].
Therefore, the research, which is dedicated to finding
the natural sources containing ascorbic acid for
improvement of a product safety by preventing the
formation of nitrosamines, is very topical.

In connection with the above-mentioned, the main
task of this work was to study the influence of the
synergistic effect of microorganisms and plant raw
materials on the biological and nutritional value of
smoked meat products from pork.

The objective of this work was the study of nutritional
value of the smoked pork product.

Materials and methods

The paper presents the study on the quality of the
innovative product — the uncooked smoked pork loin
produced by the technology, which provides complex use
of the starter cultures based on Lactobacillus brevis and
Lactobacillus fermentum and the aqueous extract from
dog-rose hips (Rosa Davurica).

The subjects of research were the samples of the
uncooked smoked pork loin (control sample) and
uncooked smoked loin «Pikantnaya» (test sample).
The control samples were produced by the traditional
technology, which included an excision of pork with
an intact structure from the back part of a cut with ribs
along the whole length of the cut (in skin) with the width
of 14-15 cm; the thickness of the subcutaneous fat was not
more than 4 cm. Preparation of the raw material before
salting involves the removal of vertebras and leveling the
edges. Process of salting was carried out by injecting a
brine (density of 1.087 g/cm? 0.05% of sodium nitrite
and 0,5% of sugar ) in an amount of 10% by weight of the
raw material, then rubbing with a mixture of salt (97%)
and sugar (3%) in an amount of 4% and placing into tubs
for 24 hours; then the samples were pressed, and a brine
(density of 1.087 g/cm?, 0.05% of sodium nitrite, 0.5% of
sugar) was poured in an amount of 40-50%. After that,
the loin was held in brine for 5 days, then without brine
for 1 day at 2-4 °C. After salting, the loin was put into the
water; a loop was made and the loin was left for water
dripping and drying for 2-3 hours. The loin samples
were smoked at 30-35 °C for 24 hours, and then dried at
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2-4°C. Ilo oxOHYaHMM IIOCONA KOPENKY BbIMauMBalOT B
BOJie, NOANETIMBAIOT, OCTAB/IAIOT LA CTEKAHVS BORBI U
MOZCYMIVBAHNA IOBEPXHOCTY Ha 2-3 Jaca. KonTAT Koperky
ripu 30-35 °C B TeueHne 24 4acoB, 3aTeM cymar rnpu 11+1 °C,
OTHOCKUTE/ILHOI B/IAKHOCTY BO3ayXa 75£2% 1 CKOPOCTH €r0o
meyokeHyA 0,05-0,1 M/c B TedeHMe 5 CyTOK.

OmnbiTHBIe 00pa3Lbl KOPEWKM CBMHONM ChIPOKOITYEHOI
«ITukaHTHas» OB M3TOTOB/IEHBI 110 YCOBEPILICHCTBOBAH-
HOJl TEeXHOJIOTUMY, IIPefycCMaTpUBAOLell MCIIONb30BaHue B
COCTaBe Paccosia IOMOTHUTE/IbHBIX pellelITyPHbIX MHTPey-
€HTOB — KOMOVHIPOBAHHOIT 3aKBACKV HAa OCHOBE 3aKBACOU-
HBIX KynbTyp Lactobacillus brevis w Lactobacillus fermentum
B Ko/m4ecTBe 5% K Macce ChbIpbsl ¥ BOGHOTO HACTOSI IUIOTOB
mmmosHuKa Jlaypckoro (Rosa Davurica) B komrdectse 0,5%
K Macce ChIpbs. [IpucyTcTBIE TaHHBIX MHIPEVIEHTOB B pac-
CoJIe IO3BOJIMJIO COKPATHUTD JJINTEIbHOCTD TAKMX IIPOLIECCOB
IIPOU3BOZICTBA KOPEVIKY, KaK MOCOT (BbIAEP>KKA B 3a/IMBOY-
HOM paccorie) Ha 24 4 11 CyIIKa Ha 24 4.

BopHbIit HACTOT! IIOIOB LIMIIOBHMKA OBUI OTy4YeH CMe-
IIAHHBIM CIOCOOOM C BBIXOIOM PaBHBIM 85,5+2,5%. Bemmrun-
Ha pH HacTos cocTtaBuna 3,48, cofiep>kaHne CyXux BelecTB
-1,23%. B cBeXXenmpuUroToBICHHOM BOJJHOM HAacTO€ COfieprKa-
uue Butamuna C cocrasuio 118,8 mr% [12].

B xome mpoBeeHNA SKCIEPUMEHTa OCHOBHBIC KadecT-
BeHHble IIOKA3aTe/ OIpeie/IUIN CTAaHIAPTHBIMU MeTOIM-
KaMIL: cofiepkaHme 6enka — MetonoM Kbenmbpass, B ocHOBe
KOTOPOTO IOJI0KeHa MIHepam3anys mpo6sl o Keenmbpamo,
OTTOHKJM aMMIAKa B PACTBOPE CEPHOI KVCIOTBI C IIOC/IEYIO-
UM TUTpoBaHMeM uccienyemort mpo6er (FOCT 25011-81);
copep>xanye >xupa — MeTonoM COKCcieTa, OCHOBAaHHBIM Ha
MHOTOKPATHOI 5KCTPAKLIM >KIpa 13 HOACYILIEHHOI HABECKI
IIPOAYKTA OPraHIYeCKVM PacTBOPUTEIEM C HMOCTEHYIOLIIM
€ro yHaJeHVeM ¥ B3BeIIVBaHMEM OOe3KMPEHHON HaBeCK
(TOCT 23042-86); MaccoBYIO OO XJIOpY/A HATPUSA — apreH-
TOMETPIYECKIM METOJIOM, OCHOBAaHHBIM Ha TUTPOBAHNM JIOHA
XJI0pa MOHOM cepebpa B HeJTpa/IbHOI Cpefie B IIPUCYTCTBUN
xpomara kamms (TOCT 9957-73); MaccoByo JOMI0 OCTaToY-
HOTO KO/IYeCTBA HUTPUTA HATpUA — (POTOMETPUYECKIM Me-
TOZIOM, B OCHOBE KOTOPOTO JIXUT peakiyst ¢ N — (1-HadTion)
— 9TWIEHAVAMVH IUTUAPOXIOPUAOM 1 Cy/Ib(aHIIaAMUIOM B
06e30emoueHHOM QuIbTpaTe C JaTbHENIIM (OTOMETPUPO-
BaHMeM MHTeHCMBHOCTH OKpacky mpo6bl (TOCT 8558.1-78);
OpraHOJIeNITIYeCK e TIOKasaTen — 1Mo 9-Tu OaIIbHOM IIKa-
ne, paspaborannoit BHUVMII [13]. JKupHOKMCIOTHBI CO-
CTaB JVICC/IENOBA/IV METOZIOM XpoMarorpadmy Ha Ta3oBOM
xpomarorpade Ajilent Packard HP6890 N ¢ xBagpynonbHbIM
Mmacc-criekrpomerpom (HP MSD 5973) B kadecTBe meTeKTO-
Pa; BUTAMVHHBI COCTAB MICC/IEIOBA/IV METOZIOM KAIIeJIbHOTO
anexTpodopesa (Metomyka M 04-72-2011); Konmn4ecTBEHHBII
y4eT K/IeTOK MOJIOYHOKMC/IBIX GakTepuit mpoBopmwmm aud-
(epeHIaTbHBIM METOIOM Ha MOAM(UIIMPOBAHHOI Cpefe C
TBurOM-80. AHa/MM3BI BHITOJTHEHDBI B TPEXKPATHON ITOBTOP-
HOCTH, pe3y/IbTaTbl 00pabOTaHbI C MCHOTb30OBAHNEM CTaH-
[ApTHBIX CTATUCTIYECKIX METOIOB.

Pe3ynbrarsl 1 ux o6cyKaeHNMe.

AHanu3 OTe4YeCTBEHHON U 3apyOeXxHOil uTepa-
TYpbl IOKa3aJ, YTO OCHOBHOIl OCOOEHHOCTBIO TEXHO-
JIOTUM  L€/IbHOMBIIIEYHBIX  CBIPOKOITYEHBIX  M3JE/INIl
ABJIAETCA HajM4lie COBOKYITHOCTY PasHOIIAHOBbIX 1 B3a-
MMO3aBJCUMBbIX OMOXMMUYECKUX, PU3UKO-XUMWIECKUX U
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1141 °C, relative air humidity of 75+2%, and air velocity of
0.05-0.1 m/s for 5 days.

The test samples of the uncooked smoked pork
loin «Pikantnaya» were manufactured by the advanced
technology, which provides using the additional
recipe ingredients in the composition of the brine: the
starter culture on the basis of Lactobacillus brevis and
Lactobacillus fermentum in an amount of 5% by weight
of the raw materials and the aqueous extract of dog-
rose hips Daurskiy in an amount of 0.5% by weight of
the raw materials. The presence of these ingredients in
the brine has reduced the duration of such processes
as salting (holding in brine) by 24 hours and drying by
24 hours.

The aqueous extract of dog-rose hips was obtained
by a mixed method with a yield of 85.5+2.5%. The pH
of the extract was 3.48, content of dry solids - 1.23%.
The content of vitamin C was 118.8 mg % in the fresh
extract [12].

During the experiment, the main quality
characteristics were determined by the standard
methods: protein by the Kjeldahl method, which is
based on the mineralization of a sample according
to Kjeldahl, stripping of ammonia in a solution of
sulfuric acid, followed by titration of the specimen
(GOST 25011-81); fat by the Soxhlet method, based on
the multiple fat extraction from a dried sample of a
product by an organic solvent followed by its removal
and weighing the defatted sample (GOST 23042-86);
mass fraction of sodium chloride by the argentometric
method, based on titration of the chlorine ion with
the silver ion in a neutral medium in the presence of
potassium chromate (GOST 9957-73); mass fraction of
sodium nitrite residues by the photometric method,
which is based on the reaction with N-(1-Naphthyl)
ethylenediamine dihydrochloride and sulfanilamide in
a protein free filtrate with the following photometric
testing of color intensity (GOST 8558.1-78); sensory
characteristics with the 9-point scale developed by
VNIIMP [13]. The fatty acid composition was examined
by gas chromatography on the gas chromatograph
Ajilent Packard HP6890 N with a quadrupole mass
spectrometer (HP 5973 MSD) asadetector; quantitative
detection of cells of lactic acid bacteria was carried
out by the differential method using the modified
medium with Tween-80. Analyses were carried out in
triplicate, the mathematical processing of the results
was performed using the standard statistical methods.

Results and discussion

Analysis of the Russian and foreign literature has
shown that the main feature of the technology of
whole-muscle uncooked smoked pork products is the
presence of the aggregate of the diverse and interde-
pendent chemical, physico-chemical and microbiolog-
ical processes [14, 15, 16]. A product quality depends
on the direction and degree of development of these
processes.

Whole-muscle uncooked smoked meat products
from pork belong to the high-calorie foods with specif-
ic taste and aroma, and they occupy a significant share
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MUKPOOMOIOTMYeCKUX Mporeccos [14, 15,16]. Ot Hampas-
JIEHHOCTY U CTENeHU PAa3sBUTUS JAHHBIX IIPOLIECCOB 3aBU-
CHUT Ka4eCTBO TOTOBOV PO YKL,

IlenbHOMBIIIEYHDbIE CHIPOKOIYEHbIE MSICHbIE M3Je/Ns
13 CBYHVHBI OTHOCATCA K BBICOKOKA/IOPMITHBIM TPOAYKTaM
co cren@u4eckuM BKYCOM 1 apOMATOM U 3aHMMAIOT He
MIOCTIEfIHEE MECTO Ha POCCUIICKOM PbIHKE MACHBIX IPOAYK-
TOB. [lenKaTecHas MsACHaA NPORYKLIUU COCTaBAeT 12-13%
B 00111e11 1O/ PhIHKA MACHBIX IIPOAYKTOB [17, 18].

L7151 o1jeHKM NUIEeBOI IIeHHOCTHU U KaJIOPUITHOCTH ITPO-
IyKTa OBUI MCC/IEOBAH ero XMMIYeCKUI COCTaB M PU3NKO-
XUMM4ecKue nokasarenu (tao. 1).

in the Russian market of meat products. Delicacy meat
products account for 12-13% of the total market of meat
products [17, 18].

The chemical composition and physico-chemical char-
acteristics of the product were investigated to evaluate its
nutritional value and caloric content (Table. 1).

The data of the research show that the finished
product meets the requirements of the State Standard
for this type of products by the content of protein and
fat. According to GOST R 55796-2013, mass fraction
of fat should be not more than 28%, protein - no less
than 13%.

Table 1. The chemical composition and caloric content of the traditional and innovative products from pork
Ta6muua 1. XumMudeckuii COCTaB M KaTOPUITHOCTD TPASMIIOHHOTO ¥ MHHOBAIMOHHOTO IIPOJIYKTOB U3 CBIHIIHbI

Characteristic | Ilokasarens Quantity | Konnuectso
control | KoHTpoOnB | test | ompIT
Chemical composition | Xummaeckuii cocras
Protein, % | Conepxanue 6enka, % 13,5+0,2 13,2+0,2
Fat, % | Copepxanue xupa, % 27,4+1,4 27,8+1,2
Ash, % | MaccoBas 1o 30161, % 4,3+0,04 4,7+0,05
Energy value, kkal | 9HepreTmyeckas 1leHHOCTb, KKal 315,6 314,4
The physicochemical characteristics | ®u3uxo-xumnyeckue noxkasarean
Mass fraction of sodium chloride, % | MaccoBasi jonst mopapeHsHoii conu, % 3,8+0,1 3,9+0,1
x:z?:(t;ﬁ:lc;ll(:(l)ln(:lf(flcl:efre(ftll(li{l::;loszg;l;?egit;;t;:/:llMTa HaTpus, % 0,00470,0002 0,00015£0,00005

Kak moKa3pIBalOT IONy4eHHblE NAaHHBIE IO COfEP-
JKaHMI0 Oe/lka M JKUpa, TOTOBBII IPOAYKT COOTBET-
CTByeT TpeOOBAaHUAM TOCYJApPCTBEHHOIO CTaH/apTa,
HpefbABIAEMbIM K JaHHOMY BUAY IponykTa. CornacHo
T'OCT P 55796-2013 maccoBasi KOsl )KMpa TO/DKHA OBITH
He 6oree 28%, a Oenka He MeHee 13%.

PesynbTaThl McCIemoBaHMil PU3NKO-XMMIIECKUX MTOKa-
3aTesiell CBUIETENbCTBYIOT O 3HAYMTE/IbHOM CHYDKEHNM O
OCTaTOYHOTO HUTPUTA HATpUA B KOPENKe ChIPOKOITYEHOIN
«[InKkaHTHas» OTHOCUTE/IBHO CBUHOI KOPENKM, M3TOTOB-
JIEHHOI TIO TPaJUIIVOHHON TexHomoruy. OcTaTouyHoe Co-
ilep>KaHue HUTPUTA HATPUA B KOHTPOTIBHOM 00pasiie 610
4,7 mr Ha 100 T TpOAYKTa, B TO BpeMs KaK B OIIBITHOM 00pa3-
11e oHO cocTaBuo 0,15 mr Ha 100 T mpoziykTa. BeposATHO, 3TO
O0'BSCHSIETCS HAMYMEM B COCTaBe BOJHOTO HACTOS IUIOfIOB
LIMIOBHMKA acCKOpOMHOBOI Kucnotsl (118,8 mr/100 r), koTo-
past BBICTYNaeT B KaueCTBE BOCCTAHOBMTEA HUTPUTA Ha-
TpU, B/IVSAET Ha 60JIee MOHBI pacaji HUTPUTA HATPUA U
IIepexof] €T0 B HUTPO3OIUTMEHTBL.

Ha cnepyromem srame ObUIO MCCIEHOBAHO BIMSAHUE
KOMOVHMPOBAHHOI 3aKBACKV 1 BOJHOTO HACTOS IIOFOB
HIIMIIOBHMKA Ha IIBETOBble M BKYCO-apOMaTHYECKNe Xa-
PaKTepUCTUKM KOpeNKM ChIpoKomdyeHol «IImkaHTHas».
ITpoBenena cpaBHMTeNbHAA AU depeHIpoBaHHas Opra-
HOJIETITIYeCKast OLjeHKa KOHTPOIBHOTO 1 OIIBITHOTO 00pas-
II0B, pe3y/IbTaThl IPEfICTAB/IeHbI B TabmuIie 2.

Kak BMIHO 13 IpMBENEHHBIX NAHHBIX, CBIPOKOITYEHbIE
U3JenNs, NPUTOTOBJICHHblE C IIPMMEHEHNEM 3aKBacKU
U HACTOfA, XapaKTepM30BA/IUCh IIOBBIIIEHHON O6alIbHO
OLIEHKOJ OPraHONIENTNYECKUX MOKasaTe/lell B OTINYME OT
KOpENKM, MSTOTOBJIEHHON IIO TPafIMLIVIOHHONM peLenTy-
pe. bpumn oTMeueHsl 60/1ee MHTEHCUBHOE OKpAIVIBAHUE 1
BbIpa)KEHHbIE apOMaT U BKYC Y U3JI€/INIA, USTOTOBJIEHHBIX C
IIpMMEeHEH)EM CTapTOBBIX KY/IbTYP M HACTOS.

The results of the investigation of the physico-chemi-
cal characteristics show a significant decrease in the mass
fraction of sodium nitrite in the uncooked smoked loin
«Pikantnaya» compared to the pork loin made by the tra-
ditional technology. The residual content of sodium ni-
trite in the control sample was 4.7 mg per 100 g of the
product while in the test sample it was 0.15 mg per 100 g
of product. This is probably due to the presence of ascor-
bic acid in the composition of the aqueous extract of
dog-rose hips (118.8 mg / 100 g), which acts as the reduc-
ing agent of sodium nitrite, and affects more complete
decomposition of sodium nitrite and its transition into
nitrozo pigments.

At the next stage, the authors have studied the effect
of the complex starter cultures and the aqueous extract
of dog-rose hips on the color and taste-and-aroma char-
acteristics of the uncooked smoked loin «Pikantnaya».”
The comparative differentiated sensory analysis of the
control and test samples was done; the results are pre-
sented in Table 2.

The data from table 2 show that the uncooked smoked
product manufactured with the starter cultures and the
extract has a higher score of the sensory characteristics
compared to the pork loin, which was made according
to the traditional recipes. More intense color and taste-
and-aroma of the products manufactured with the use
of the starter cultures and the extract were noted.

It was found that the use of the starter cultures based
on Lactobacillus brevis and Lactobacillus fermentum and
the aqueous extract of dog-rose hips promotes manufac-
turing a product with the more monolithic, dense tex-
ture, and color saturation.

The biological value of a product is one of the most
important indicators that characterizes the quality of the
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Table 2. Sensory characteristics of the samples
Ta6nuua 2. OpraHonenTuyeckKne moKasaremn o6pasos

Sensory characteristics, point | Opranonentirdeckie moxasarenu, 6am

Sample | O6paser

Color | IeT, where 1 -
completely unacceptable,
9 points - very beautiful |
riie 1 6amn — coBepuIeHHO
HeIpueM/IeMblil, 9 6annoB

— 0YeHb KPaCcUBBIil

Aroma | 3amax,
where 1 - completely
unacceptable,

9 points - very pleasant |
e 1 6ar — coBepireHHO
HeInpueM/IeMblii, 9 6anmoB —
04YeHb NPUATHBIN

Taste | Bkyc,
where 1 - completely
unacceptable, 9 points
- very tasty | rie 1
6am - coBepuIeHHO
HeIlpyieM/IeMblii,
9 6a/I0B — 0YeHb BKYCHBIII

Uncooked smoked loin (control sample) |

Kopeiika (koHTpOB) oY

8,0 8,0

Uncooked smoked loin «Pikantnaya» (test

sample) | Kopeiixa «[IukantHas» (ombir) %0

9,0 9,0

YCcTaHOB/IEHO, YTO IpPUMEHEHMe 3aKBaCKU Ha OCHOBe
Lactobacillus brevis u Lactobacillus fermentum u BOgHOTO
HACTOSl IUIOZIOB LIMIIOBHVKA CIOCOOCTBYEeT IIOTyYEHUIO
MIPOAYKTA C 6071€€ MOHOIMTHOVI, INIOTHOV KOHCUCTEHIMEN
VI HACBIIIIEHHBIM I[BETOM.

Ba)KHBIM KOMIIOHEHTOM, OKa3bIBAIOIIVIM CYLIeCTBEH-
HOe B/IMSHME Ha OMO/IOTMYECKYI0 LIeHHOCTb TOTOBOII IpO-
IyKLNY, AB/IAETCA XXMP. B cocTaBe MsAca OH IpecTaB/eH B
OCHOBHOM TPUITINLIEPUIAMIUL.

buonornyeckas eHHOCTD TUITMOB 3aK/TIOYAETCS B TOM,
YTO OHU SIB/ISIIOTCSI HOCUTEISIMU OOJTBIINX 3a11aCOB SHEPT I
Y1 COfiepyKaT He CYHTe3UpyeMble B HEOOXOAMMBIX KOTIMYeCT-
Bax B OpraHu3Me YeloBeKa BBICOKOHEIIPeie/IbHbIe KU PHbIE
KUCTOTHL. TpUIInIepubl, cofeprkaiiye 60bIIoe Kommde-
CTBO pajMKa/lOB HEHACBILIEHHBIX KUC/IOT, CIOCOOCTBYIOT
JTy4IlIeMy YCBOEHUIO OpraHn3MoM 6ekoBoro asora. Kpome
TOTO, KVMPbI HEOOXOAVIMBI /ISl BCACBIBAaHWSI B KMIIEYHVKE
SKUPOPAaCTBOPUMBIX BUTAMUHOB. Ba)kHast porb OTBOJUTCS
UM ¥ Ipy GOPMMPOBAHNY APOMATA MACA.

OCHOBHBIM KOMIIOHEHTOM JIMIIVJOB SIBJISIOTCS SKMPHBIE
kucnorsl (JKK). Haceiennsie sxupusie kucnotsl (HXKK)
VICIIOIb3YIOTCS OPTAaHM3MOM KaK 9Hepre TMIeCKIi MaTepuarl.
Ocoboe 3Hauenne nmeroT MoHoHeHachimernHbie (MHIKK) n
nonmHeHachleHHble xypHble KucnoTsl (ITHYXKK), kotopbie
SIBJSIIOTCST He3aMeHnMbIMH (akTopaMu mmtanus. JIuHore-
Bas, IMHOJIEHOBAS VI apaxyIOHOBAs KMCTIOTBI, IPUHAIeXa-
e K ITHJKK, 110 cBouM 610/10rM4ecKiM CBOICTBAM OTHO-
CATCS K JKM3HEHHO HEOOXOMVMBIM BeEIleCTBAM.

protein component and the fat component of a product.

An important component, which has a significant
impact on the biological value of a product, is fat. It
is contained in the composition of meat mostly as
triglycerides.

The biological value of lipids resides in the fact
that they are carriers of large stores of energy and
contain the highly unsaturated fatty acids, which are
not synthesized in the necessary quantities in a human
body. Triglycerides, which contain large amounts
of unsaturated fatty acid radicals, facilitate better
assimilation of protein nitrogen by a body. In addition,
fats are needed for intestinal absorption of fat soluble
vitamins. They play an important role in the formation
of meat flavor.

The major components of lipids are fatty acids
(FA). Saturated fatty acids (SFAs) are used by a body
as an energy material. Of particular importance are
monounsaturated (MUFAs) and polyunsaturated fatty
acids (PUFAs), which are essential nutritional factors.
Linoleic, linolenic and arachidonic acids belonging
to the PUFAs are the vital substances according their
biological properties.

The authors have carried out an experimental
determination of the fatty acid composition of the meat
product, manufactured with the use of the probiotic
microorganisms and the aqueous extract of dog-rose
hips (Table 3).

Table 3. Fatty acid composition of the samples of the uncooked smoked pork loin
Ta6muia 3. JKupHokucnoTHbiit cocTaB 00pa3ioB KOPEIKM ChIPOKOMIEHOIT

Fattyacids | The acid content,% of the total content | Copep>xanue Kucinor, % K 06uieMy MX COfep>KaHuIo
HanmeHnoBaHue XVPHOII KUCTOTbI control | KOHTPOTb test | OIIBIT
Saturated: | Hacpienusre

-myristic (14:0) | mupuctunoBas 1,30 0,67
-palmitic (16:0) | manpMuTHHOBAS 22,38 25,06
-stearic(18:0) | creapunoBas 17,66 11,05
Total | Utoro 41,34 36,78
Monounsaturated: | MoHOHeHaChIIEHHbIE

- palmitoleic(16:1) | manpMuTONENHOBAS 3,97 2,27
-oleic(18:1n9) | omennoBas 45,05 50,11
Total | Vitoro 49,02 52,38
Ionunenacoimenusie | Polyunsaturated:

-muHonesas | linoleic(18:2) 9,00 9,68
-apaxuyioHoBasi | arachidonic(20:4) 0,64 1,16
Total | itoro 9,64 10,84
Overall total | Bcero 100,0 100,00
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B pabore 6110 IPOBEfIEHO IKCIIEPUMEHTAIBHOE OIIpe-
Ze/IeHNe SKMPHOKICTIOTHOTO COCTaBa MACOIPOAYKTA, U3T0-
TOBJICHHOTO C IIPYMEHEHNEM IIPOOUOTIYECKIX MUKPOOP-
TaHM3MOB I BOIHOTO HACTOSA IJIONOB IMIMITOBHMKA (TabI. 3).

CoracHO NO/Ty4eHHbIM Pe3y/IbTaTaM UCCIeTOBAHN B HO-
BOM CBIPOKOITYEHOM HPOAYKTe MpeoOIa/jaloT 13 HACHIIeH-
HBIX )KVMPHBIX KICTIOT - IaJIbMUTHHOBAS KIC/IOTA, @ U3 MOHO-
HEHACBILIeHHDIX )XVPHBIX KICTIOT — OJIEMHOBAs KICTIOTA.

CoBpeMeHHbIE IPEACTABACHNA O KOMNYECTBEHHBIX
U KaueCTBEHHBIX IOTPeOHOCTAX 4Ye/lOBeKa B MNIIEBBIX
BeIleCTBAaX OTPaKEHBbl B KOHIENINMM COATaHCHPOBAHHOTO
NUTaHUSA, YYUTBIBAIOLIEN 3HepreTndecKue 1 Ouomornde-
CKIe acIeKTbl. B cOOTBeTCTBMM C Hell COOTHOLIEHUE MeX-
Iy KOMMYECTBOM IIOJMHEHACHIIEHHbIX ¥ HACBIIIeHHBIX
SKVPHBIX KUCTIOT IOTDKHO cOocTaBIATh 0,3-0,35. [TokasaTenn
JKMPHOKVC/IOTHON COa/IaHCPOBAaHHOCTY KOPEVIKM, BbIpa-
60TaHHOII C JICIO/Ib30BaHNMeM KOMOVHUPOBAHHO 3aKBa-
CKU M HAaCTOSI IVIOJOB IIUIIOBHMKA, OTHOCUTE/IBHO 3TA/I0OHA
®AO/BO3 mpepcraseHsl B Tabmue 4.

AHanmu3 Tabmubl 4 ITOKa3a, YTO COOTHOIIEHNE MEXIY
KOJIMYeCTBOM ITOITHEHACHIIIEHHDIX ¥ HACBIIIEHHDIX JKIp-
HBIX B KOpeJiKe ChIpOKOI4eHol «IIMKaHTHasA» COCTaBMUIO
0,29, 4Tro OTBeyaeT TpeOOBaHMAM COATAHCHPOBAHHOTO
nuranus. OO6LIenpr3HAHHBIM SIB/ISIIOTCS MIPECTABICHNS O
TOM, YTO OpPTaHN3M Ye/I0BeKa JO/DKEH IIOTPeO/IATh B COCTa-
Be mummpoB ITHIKK - 10%, MHXK - 60%, HXKK - 30%.
Ornomenne ITHXKK:MHJKK:HJKK B xopeiike «IInkaHT-
Hasi» OTBeYaeT IIPUHATBIM HOPMaM, HO IIPY 3TOM HOJLA He-
3aMeHMMBIX noymHeHachIeHHbIX JKK cocrassia 10,81%
¢ mpeo6ailaHyeM JIMHOIEBON KIC/IOTBI, KOTOpas y4acT-
ByeT B OMOCHHTe3e apaxmiIoHOBOI KMCIOThL. [locnemHsas
IpeAIIecTByeT 00pa3sOBaHMIO BEILeCTB, YYACTBYIOIIUX B
PeryiMpoBaHNy MHOTUX IIPOLIECCOB >KM3HEHEeATeIbHOCTI
TPOMOOIIMTOB U IPYTUX 9IeMEHTOB, HO OCOOEHHO IIPOCTa-
[JIAaHAVMHOB, KOTOPBIM HPUAAIOT OOJbIIOe 3HAYeHMe, Kak
BeIlleCTBaM BBICOYAIIIelT OMO/IOTMYeCcKOil aKTVIBHOCTIL

VccnepoBaHnsaMy JOKa3aHO, YTO pa3paboTaHHasA KO-
peiika «[IMkaHTHasA» ABAAETCA MPORYKTOM, COHaaHCHPO-
BAHHDIM I10 [TNIIIEB O LIeHHOCTH, V1 ICTOYHVMKOM IO/ HEeHa-
CBILIeHHBIX XVPHBIX KMCIOT (JIMHOJIEBAs M apaXMUIOHOBAs).

BuTaMMHBI OTHOCATCS K OFNHMM M3 JXKU3HEHHO He-
OOXOAVMBIX BeIIeCTB. JTO OpraHNYecKye COeNVHEHMS,
OONBIIMHCTBO 13 KOTOPBIX He CHHTE3MpYyeTcs B Opra-
HU3Me desioBeka. Ho mpy 3ToM MM OTBOAMTCS MCK/TIOUN-
Te/lIbHasA pO/b B OOMeHe BelleCTB, OHM BXO[AT B COCTaB
(epMeHTOB, BIMAIOT HA UMMYHUTET 4Ye/lIOBEKa, Je/as ero
opranusM 0ojiee YCTONYMBBIM K OONE3HAM M CTPeccaM.
[TosToMy exxeflHEeBHO MOTpeb/sieMas NI TO/DKHA obec-
HeYyBaTh IIOCTAaBKy BUTAMIUHOB B OPTraHM3M 4eIOBEKa B

Table 4. The balance of fatty acid lipid of samgles of porKk’s loin

According to the results of the research, in the new
uncooked smoked product, palmitic acid predominated
among the saturated fatty acids, oleinic acid among the
monounsaturated fatty acids.

The present view of the quantitative and qualitative
human needs for nutrients is reflected in the concept
of balanced nutrition taking into account the energetic
and biological aspects. In accordance with this concept,
the ratio between the amount of polyunsaturated and
saturated fatty acids should be 0.3-0.35. The indicators
of the fatty acid balance of the uncooked smoked loin,
which was manufactured with use of the starter cultures
and the extract of dog-rose hips are presented in Table 4
in comparison with the FAO / WHO standard.

The analysis of the data from Table 4 has shown that
the ratio between the amount of the polyunsaturated
and saturated fatty acids in the uncooked smoked loin
«Pikantnaya» was 0.29, which meets the requirements
of balanced nutrition. It is widely accepted that a human
body should consume 10% of PUFAs, 60% of MUFAs
and 30% SFAs in the composition of lipids. The ratio
of PUFAs: MUFAs: SFAs in the uncooked smoked loin
«Pikantnaya» meets the accepted standards, while the
proportion of the essential polyunsaturated FA is 10.81%
with a predominance of linoleic acid, which is involved
in the biosynthesis of arachidonic acid. The latter
precedes the formation of the substances involved in the
regulation of many vital processes of platelets and other
elements, but especially prostaglandins - the substances
of the highest biological activity.

The research has shown that the developed uncooked
smoked loin «Pikantnaya» is a product balanced by
nutritional value and a source of polyunsaturated fatty
acids (linoleic and arachidonic).

Vitamins are among the essential substances.
They are organic compounds, most of which are not
synthesized in a human body. But at the same time,
they are of primary importance in metabolism, are part
of enzymes, affect the human immune system, make
a human body more resistant to diseases and stresses.
Therefore, daily consumption of food should ensure
the supply of vitamins to the human body at least in
amounts of the minimum daily requirement.

Based on the fact that the aqueous extract of dog-
rose hips was characterized by high content of ascorbic
acid, the study on the quantification of vitamins in the
product was carried out (Table 5).

It was found that the test samples of the loins were
different from the control both by the quantitative

Ta6muua 4. [Tokasarem )KMPHOKMCTIOTHOI cOaTAHCHPOBAHHOCTH TMINOB 00pa3I0B KopeiiKkn

L. The acid content,% of the total content |
The lipid Copep)kaHye KUCIIOT, % K 0011[eMY 1IX COflep)KaHUI0
Sample | content, % | PUFAs | THKK
O6pasen Conepxanme | YSFAs| | XIMUFAs| TPUFAs | — —
THITI0B, % ¥ HOKK Y MEDKK ¥ THKK linoleic | arachidonic |
JIMHOTIEBast apaxmIoHoBas
Standard FAO/WHO |
Sranon PAO/BO3 — 30,0 60,0 10,0 75 1,5
Control | Konrpons 27,4 41,34 49,02 9,64 9,00 0,64
Test | OubrT 29,2 36,78 52,38 10,84 9,68 1,16
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KO/INYECTBAX, IO MEHbIIENl Mepe, MUHUMA/IbHbIX OTHOCH-
TE/IbHO YCTAHOB/IEHHO CYyTOYHON IOTPEOHOCTIL.

Vcxops 13 TOTO, YTO BOJHBIN HACTOI IIJIOJOB HMIMIIOB-
HUKA XapaKTEePU30BAJICA JOCTATOYHO BBICOKUM COflepiKa-
HUEM aCKOPOMHOBOI KUC/IOTHI, OBUIN MIPOBEIEHbI MCCIe-
JIOBaHNS [0 KOIMYECTBEHHOMY OIIPe/le/IEHII0 BUTAMIHOB
B TOTOBOM IpPOAYyKTe (Tabm. 5).

Table 5. The vitamin content in the uncooked smoked pork loin
Tab6muia 5. BUTaMUHHBIIT COCTaB KOPEIKI ChIPOKOMYEHOI

and qualitative vitamin content. Ascorbic acid was
identified and quantified in the test samples, its content
in the product was 0.106 mg %.

The content of vitamins B in the test samples was
higher than in control, due to introducing into the
recipe not only the extract, but also the combined
starter culture based on Lactobacillus brevis and

. . The daily requirement, mg | The vitamins content, mg % | Copiep>kaHyeBUTaMUHOB, MT %
Vitamins | HaumeHoBan1e BUTaMiuHos C 6 ’
YTOHA HOTPEOHOCTE, MI control | KoHTpONID test | ombIT
Vitamin B1| Buramuu B1 2,0 0,61+0,01 0,86+0,01
Vitamin B2 | Buramuu B2 2,5 0,07+0,003 0,14+0,002
Vitamin PP | Buramuu PP 20,0 2,36+0,02 2,41+0,02
Vitamin C | Buramuu C 1o 100,0 — 0,106+0,001

YCTaHOB/IEHO, YTO OIBITHBIE OOpa3Lbl KOPENKM OT-
JINYATNCh OT KOHTPOJbHBIX KaK KOMNYECTBEHHBIM, TaK
U Ka4eCTBEHHBIM BUTAMUHHBIM COCTaBaMMU. Y OIBITHBIX
06pasnoB 6bTa MAEHTUGUIMPOBAHA U KOMMIECTBEHHO
oIpefiefieHa aCKOpOMHOBAs KUCIOTA, ee CORepKaHMe B
roToBoM Ipogykre coctaBuo 0,106 mr %.

YpoBeHb BUTAaMMHOB I'PyHIBl B B ombiTe 6bUI BhIlIe,
YeM B KOHTPOJIE, YTO 0OBACHACTCS BBEJICHIEM B PELIeNTY-
Py, He TONBKO HACTOSI, HO ¥ KOMOMHMPOBAHHOI 3aKBACKN
Ha ocHoBe Lactobacillus brevis u Lactobacillus fermentum.
/I3BeCTHO, YTO MOJIOYHOKVC/IbIE MMKPOOPTaHU3MbI CIIO-
COOHBI CMHTe3UpOBaTb BUTAMMHBI IPYIIIBI B, B yacTHO-
¢ty TMaMyH 1 pubodnasuH. Heo6XonnmMo 0TMETUTD, YTO
cofiep>kKaHue TMAMMHA B OIBITe OTHOCUTETBHO CYTOYHOI
HOTPeOHOCTH YenmoBeKa cocTasiseT 43%.

B pabore Taxke ObUIM TPOBEEHBI MCCIELOBAHMUSA
[0 KO/IMYECTBEHHOMY Yy4eTy >KM3HECIIOCOOHBIX KIIETOK
L. brevis n L. fermentum B xopeiike «[IukanTHas» Ha 0,
25, 30 cyTKu XpaHeHuA TOTOBOTO IPOAYKTa IIpU TeMIlepa-
Type 0-4 °C OTHOCUTEIBbHON BIaXKHOCTH 7525%. Pe3ymnb-
TaThbl MCCIEOBAHNUI IIOKA3a/I/, YTO B TOTOBOM IIPOAYKTE
(0 cyTkn XpaHeHMs1) oblee KOMMYECTBO >KM3HECIIOCOO-
HBIX K/IETOK MOJIOYHOKVC/IBIX MUKPOOPTaHU3MOB COCTa-
Buo 1,18%10° KOE/r, mpu panbHelieM XpaHeHUY KOIM4e-
CTBO XXM3HECHOCOOHBIX KIeTOK B KOpeliKe YMEHBIIANI0Ch
u K 25-TeIM cyTKaMm cocTtaBuno 1¥107 KOE/T, a Ha xoHer
cpoka rogaoctu (30 cyrok) — 1*10¢ KOE/r. Mi3BecTHO, 4TO
peKoMeH/lyeMOoe KOMYeCTBO MOIOYHOKVUCTIBIX OaKTepuit
B IPOOMOTUYECKUX NPOAYKTAX HO/DKHO COCTABIATh He
menee 1*107 KOE/r [19]. Takum o6pasoM, B mepBble Tpu
Hellel II0CIe U3TOTOB/IeHMs Kopelika «[ImkaHTHas»
obmagaet MpoOMOTHYECKMMI CBOMICTBAMIA.

BriBogbr

B pesynbrare mpoBefjeHHbIX 9KCIIEPUMEHTA/IbHBIX JIC-
CJIeIOBaHMII BBISIBIIEHO, YTO 11O cofiep>kanuio 6enka (13,2%)
u xupa (27,8%) roToBbIIT IPOLYKT COOTBETCTBYET TPeho-
BAaHMAM CTAHJIAPTA, NPegbsABAAEMbIM K JAaHHOMY BUIY
npopykra. ITo coornomenuio ITHXXK:MHKK:HKK ko-
peiika «[IukaHTHasg» MPUOTIDKAETCS K PEKOMEH/YeMBbIM
HopMmaM 10:60:30. OTMedeHO, 4TO IPUCYTCTBME B HACTOE
aCKOpOMHOBON KNC/IOTHI IIPUBOAUT K CHIDKEHMIO OCTa-
TOYHOT'O KOJIMYeCTBAa HUTPUTA HATPA IIOYTH B TPM pasa B
VMHHOBALIIOHHOM ChIPOKOITYEHOM IIPOAYKTE 13 CBUHUHDI,
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Lactobacillus fermentum. It is known that the lactic
acid bacteria can synthesize vitamins B, in particular,
thiamine and riboflavin. It should be noted that the
content of thiamine in the test sample is 43% of the
daily requirement.

Also, the authors have done the research on the
quantitative detection of viable cells of L. brevis
and L. fermentum in the uncooked smoked loin
«Pikantnaya» at 0, 25, 30 days of storage of the finished
product at a temperature of 0-4 °C and humidity of
75+5%. The results showed that in the final product
(0 days of storage) the total number of viable cells of
the lactic acid microorganisms was 1,18 * 10° CFU/g; at
the further storage, the number of viable cells in the
uncooked smoked loin reduced and on the 25th day was
1*107 CFU/g, while at the end of the shelf-life (30 days)
it was 1*10¢ CFU/g. It is known that the recommended
amount of lactic acid bacteria in probiotic products
should be no less than 1*107 CFU/g [19]. Thus, the
uncooked smoked loin «Pikantnaya» has probiotic
propertiesduringthefirst three weeksafter manufacture.

Conclusion

The results of the experimental studies have shown
that the finished product meets the requirements of the
standard for this type of products by the content of pro-
tein (13.2%) and fat (27.8%). The uncooked smoked pork
loin, which was made with the use of the starter culture
on the basis of Lactobacillus brevis and Lactobacillus
fermentum and the aqueous extract of dog-rose hips, is
close to the recommended ratio of the PUFAs: MUFAs :
SFAs (10:60:30). Authors also noted that the presence of
ascorbic acid in the extract led to a significant decrease
in the residual amount of sodium nitrite by almost three
times in the innovative smoked pork product, which in-
creased its food safety. Addition of the starter cultures L.
brevis and L. fermentum and the extract of dog-rose hips
(Rosa Davurica) to the brine during salting has a posi-
tive effect on the formation of the sensory characteris-
tics of the pork loin: taste, aroma, color and its structur-
al and mechanical properties. The product has the more
monolithic, firm texture and rich color. The research on
the quantitative detection of viable cells of L. brevis and
L. fermentum in the uncooked smoked loin from pork
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YTO MOBBIIIALT €T0 MUIEBYI0 6e30macHOCTb. [JobaBieHne
CTapTOBBIX KynbTyp L. brevis n L. fermentum n HacTtos
IVIOfOB IIMIOBHMKA JlaypCcKOro B IOCONMOYHBIN paccon
OKa3bIBaeT MOJIOKUTE/IbHOE BIMsIHME HA (OpPMUPOBaHIE
BBICOKVX OPraHOMENTUYECKUX XaPaKTEPUCTUK KOPEIKI:
BKyCa, apOMara, OKPacKu U CTPYKTYPHO-MeXaHNIECKIX
XapaKTepUCTHK. [OTOBBI MIPOAYKT MMeeT MOHOIUTHYIO,
IVIOTHYI0 KOHCHCTEHIIMIO ¥ HACBIEHHbI IIBeT. B pabo-
Te TaKXe OBUIM NPOBENEHbI MCCIENOBAHNS 1O KOMMYe-
CTBEHHOMY Y4eTy >KM3HECIOCOOHBIX K/IeTOK L. brevis u
L. fermentum B xopevike «IIMKaHTHas», yCTAHOBJIEHO, YTO
KO/IMYECTBO >KM3HECIIOCOOHBIX KJIETOK B KOpeiike Ha 25
cytku xpanenus (1*107 KOE/r), uTo cooTBeTCTBYeT Tpe-
OyeMBIM HOpMaM, IPeAbsB/ISAEMBIM K NPOOMOTHUYECKUM
HIPOAYKTaM.

Takum 06pasoM, aHa/IU3 IONTYYEHHBIX Pe3y/IbTATOB
9KCIIEPUMEHTA/IbHBIX MCCIeOBAHMI BBISABIUI IPEVIMYIIle-
CTBa COBMECTHOTO MCIIOJIb30BaHMsI KOMOVHVMPOBAaHHOI
3aKBACKI 1 BOSHOT'O HACTOsI IJIOJIOB IMIIOBHUKA B TEXHO-
JIOTUY 11e/IbHOMBILIEYHBIX CHIPOKOITYEHbIX MSCOIPORYK-
TOB I TIOBBILIEHVS] HOTPEOUTENTbCKUX XapaKTEPUCTUK
FOTOBOTO IIPOAYKTA.

CBEJEHIA Ob ABTOPAX
IIpnHaaIeXHOCTh K OpraHM3aIim

3a6anyesa I0mua IOpbeBHa — KaHAUAAT TEXHUYECKUX HAYK, IOLEHT
kadenpsl «TeXHOOrMM MSCHBIX M KOHCEPBMPOBAHHBIX IIPOJYKTOB»
®IbOY  BIIO  «BocrouHo-Cubupckmiti  rocyapcTBEHHBIN
YHUBEPCUTET TEXHONOIVWII ¥ ynpapiaeHus», 670013, r. Yman-VYus,
yi. KntouesBckas 40B.

Ten.: 8(3012)417218

e-mail: aprilpolina@mail.ru

baxenopa basgna AHaTonbeBHa - [JOKTOpP TEXHMYECKMX HayK,
npodeccop kadenpsl «TeXHOTOrMM MACHBIX ¥ KOHCEPBUPOBAHHBIX
nponykros» TBOY BIIO «Bocroyno-Crbupckuii rocyaapcTBeHHbII
YHUBEPCUTET TEXHONOIMI U yIpaBienus», 670013, r. Ynan-Ynuo, yi.
Kmiogesckas 40B.

Ten.: 8(3012)417218

e-mail: bayanab@mail.ru

HasumoBa Kcennsa CepreeBHa - KaHM/AT TEXHIYECKUX HAYK
Ten.: 8(3012)648434
e-mail: aprilpolina@mail.ru

Kpurepun aBropcrBa

OTBETCTBEHHOCTD 3a PabOTy U NPEefOCTABICHHbIE CBEAEHNA HeCyT
BCE aBTOPBI.

Bce aBTOpBI B paBHOI! CTeIeHN yYaCTBOBAIN B 3TOI paboTe.
3adanyesa 10.10. paspa6orana croco6 momydeHns BOJHOTO HACTOS
IUIOZI0B LIMIIOBHVIKA, VI3y4N/Ia €T0 KaueCTBEHHbIE XapaKTEPUCTUKU U
TpoBe/la AaHAN3 JAHHBIX 110 Ka4eCTBEHHBIM TI0KA3aTe/lAM KOpeeK 13
CBVHVHBI CHIPOKOITYEHBIX (OTIBIT U KOHTPOTIB);

baxenoBa b.A. BbLABIIa BIMAHME HACTOA U3 IJIOJOB IIMIIOBHUKA I
KOMOMHIMPOBAHHOI 3aKBACKY HA BUTAMMHHBII M )XUPHOKUCIOTHBII
COCTaBbI KOPEJKI CBMHOM ChIPOKOITYEHOIL.;

Hasumosa K.C. sanmManmach ommcarenbHONM 4YacTblo, a TaKKe
IpoBena HUCCIEefOBaHNUA IO JAMHAMUKE KOTUYECTBEHHOTO YdeTa
XKU3HECTIOCOOHBIX KNeToK L. brevis u L. fermentum.

ABTOpBI B paBHBIX I0/LAX IMEIOT OTHOLIEHME K HAIVICAHUIO PYKOIIUCHU
U OfITHAKOBO HECYT OTBETCTBEHHOCTD 32 I/TaruaT

baxenosa b.A. koppeKT1poBaa pyKOIch 10 IOfia4! B PeAKINI0

Kondnuxr narepecon
ABTOpBI 3aABJIAIOT 00 OTCYTCTBUY KOH(INKTA MHTEPECOB
Ilocrynmnna 25.12.2015
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«Pikantnaya» was also carried out. It was found that on
the 25th day of storage, the total number of viable cells
of the lactic acid microorganisms in the product was
1*107 CFU/g, which corresponded to the requirements
for probiotic products.

Thus, the analysis of the results of the experimental
studies has shown the benefits of the combined use of the
starter culture and the aqueous extract of dog-rose hips
in the technology of whole-muscle uncooked smoked
meat products for increasing consumer characteristics
of the product.
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