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INFLUENCE OF THE RADISH HOMOGENATE ON THE FUNCTIONAL
AND TECHNOLOGICAL PROPERTIES OF MODEL MINCED MEAT

B/IVIITHUE TOMOTEHATA PEIBKII HA ®YHKIIVIOHAJIBHO-
TEXHO/JIOTMYECKMUE CBOMICTBA MOJE/IbHbBIX ®APIIEN

Bitueva E.B., Biltrikova T.V.
East Siberia State University of Technology and Management, Ulan-Ude, Russia

KrroueBble cioBa: MscHvle CUcmembl, 8000C6A3bI6AI0WAAS CNO-
COOHOCMYb,  671020Y0ePHUBAIOULAS  CHOCOOHOCMY, — 20MO2eHAN
pedvku uepHoil, Ounaptvie papuiesvie MOOETU.

Annomauus

Yemariosnero, 4mo eKtoueHue 20M02eHAMA Pedbku YepHOLL 8 MO-
OenvHole apuiu U3 pasHvix 61008 msca (208510UHA, CBUHUHA, KY-
pAMuUHA) cnocobcmayem nosvieHUI cmeneHy 2U0POPUILHOCIU
cucmemvl. B onvimmuix 006pasyax ¢ ysenuueHuem co0epuaHus 20-
mozenama pedvku (10, 20, 30, 40, 50) % k macce mAca novIUUA-
emcst 6000C6:3bI6aI0ULAT cnocoOHocmy. Tax 6 2ossicvem dapuie
OHa ysenuuunacy om 68 (konmponv) do 80 % (50 % eomozenama
pedvku uepHoil), 6 céurom — om 55 00 73 % u Kypurom — om 72
00 82% coomsemcmaenHo. Ilosviuierue 8000C8:3bi8aOWLELL CNO-
cobHOCMU 8 MOOenvHbIX apuiax 060cHo8aHo cmeuseHuem pH om
5,9-6,05 do 6,25-6,43 (8 3asucumocmu om 6uda msica) u cooep-
HAHUEM HeLIMPATbHbIX COTleli 8 OUCHEPCUOHHOLL Cpede 2oMmozeHama
pedvku. Taxse 6 MOOenbHbIX HAPULAX YCMAHOBTIEHO NOBbLLUEHE
u enazoyoepicusarujeii cnocobHocmu. 3HaveHus 8apvuposanu
om 10% (modenu ¢ Kypunoim dapusem) 00 25 % (céuroii papui)
OMHOCUMENvHO KOHMPOns. B modenvrvix dapuax knemuamxa
U NEKMUHOBbIE BeU4eCIBA PeObKU NPOHHO CE5I3b16aI0M 600Y U 10-
c7le mensio80ti 00pabomKY 6bINONHAIOM PYHKUUU CMAOUIU3amo-
Da cucmembl. YemanoeneHo, 4mo 6Ko4eHIe 20M02eHama peobKu
uepHoli 8 MACHbLE (Papulesble CUCHEMbL U3 PA3HBIX BUO0S MACA HO-
svluaem PyHKUUOHATILHO-MEXHOTI02UMecKUe NOKA3AMeIi.

BBenenue

CoBpeMeHHbBIe MpeACTaB/IeHNUsI O 3[J0POBOI Mulle
OCHOBAHbI Ha KOHIIENIMJ ONTMMA/JIbHOTO IMUTAHUA, KO-
TOpasi 060CHOBBIBAeT HEOOXOAMMOCTD 1 00513aTe/IBHOCTD
obecrieyeHns1 OpraHuaMa He TOJIbKO B SHEPIUM, ICCEH-
IVaJIbHBIX MAaKpO- I MUKPOHYTPMEHTAX, HO M B II€JIOM
psifie HeOOXONMMBIX MUHOPHBIX OMOIOTMYECKN aKTUB-
HBIX KOMIIOHEHTOB, B YaCTHOCTM X€MOIIPEeBEHTOpOB [1].
Il ymoBneTBOpeHMs: QU3MOMOTNYECKUX HOTPEOHOCTEN
OpraHmaMa B MIUHOPHBIX KOMIIOHEHTaX He[JOCTaTOu-
HO aCCOPTMMEHTA CYIECTBYIOUIMX MACHBIX IPORYKTOB.
Ha cerofgHsuIHMI leHb ABJISIETCS aKTYaTbHBIM CO3[jaHNe
HOBBIX BUJIOB MACHON IIPOAYKIVM, yHOTpeblIeHne KOoTo-
PbIX Oy[eT COOTBETCTBOBATH IPMHIUIIAM 3[JOPOBOTO IH-
TaHUA, C OHOJ CTOPOHBI, ¥ KOPPEKTUPOBATb HEJOCTATOK
Ouomorn4ecky aKTUBHBIX BEIIECTB — C APYroil. B atom
OTHOIIEHNN MsCOPACTUTENbHBIE M3/E/MNs MOTYT 3aHATH
JIOCTOITHOE MeCTO B pallMiOHEe COBPEMEHHOTO 4YelOBeKa.
B perjenitypax MSCHBIX M3[eINil B 3aBUCUMOCTHI OT BUAA
PaCTUTEIBHOTO ChIPbsI JOCTUTAIOTCA pasHble Liemu: 060-
raijeHne BHUTAaMMHAMV, MUHEPATbHBIMM BelleCTBAMIL,
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Abstract

It was established that inclusion of black radish homogenate into
model minced meat from different meat types (beef, pork, chicken)
facilitates an increase in a degree of system hydrophilicity. In the
experimental samples, the water binding capacity increased with
an increase in the radish homogenate content at a level of 10, 20,
30, 40, 50 % of meat weight. For example, in minced beef, it in-
creased from 68 % (control) to 80 % (50 % of black radish homog-
enate), in minced pork from 55 to 73 %, in minced chicken from
72 to 82 %, respectively. An increase in water binding capacity in
model minced meat was due to a pH shift from 5.9-6.05 to 6.25-
6.43 (depending on a meat type) and the content of neutral salts
in the dispersion system of the radish homogenate. An increase in
moisture holding capacity was also established in model minced
meat. The values varied from 10% (models with minced chicken)
to 25% (minced pork) compared to control. In model minced meat,
fibers and pectin substances of the black radish strongly bind water
and act as a system stabilizer after thermal treatment. It was found
that addition of the black radish homogenate in minced meat sys-
tems from different meat types increased the functional and tech-
nological indicators.

Introduction

Modern insights of healthy food are based on the con-
cept of optimal nutrition, which substantiates the need
for provision of the body not only in energy, the essential
macro- and micro-nutrients but also in several neces-
sary minor biologically active components, in particular,
chemopreventors [1]. To satisfy the physiological require-
ments of the body in the minor components, an available
assortment of meat products is not sufficient. Nowadays,
it is urgent to create new types of meat products, which
consumption, on the one hand, will correspond to the
principles of healthy nutrition, and, on the other hand, will
correct a deficiency of the biologically active substances.
In this regard, meat-and-plant products can occupy a high-
ly important place in the modern human diet. The recipes
of meat products achieve different goals depending on the
type of plant raw material: enrichment with vitamins, min-
erals and dietary fibers; improvement of the functional and
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NUIEBBIMM BOJIOKHAMU; Y/Iy4lIeHNe (QYHKIMOHATbHO-
TEXHOJIOTMYECKUX CBOJICTB; CHIDKEHNE KajlOPUIHOCTU
Y CTOMMOCTH MACHBIX IIPOJYKTOB [2,3,4]. Tax, Hanpumep,
IIpY MCIONb30BAHMM THIKBEHHOIO IIOPOLIKA YBeIMYMBa-
IOTCSI MaccoBast JojA IPOYHOCBA3AHHONM BJIAarM, BBIXOL
V3MENNIL, 4YTO CBA3AHO C MOIMCaXapUAaMy pacTUTEIbHOTO
uHrpepuenta [4]. Vicnonb3oBaHye KOMIIO3UTHOM CMeCK
U3 KOPHEIUIONOB MacTepHaka 1 6060B HyTa B KOMOMHIU-
POBAHHBIX MACHBIX CUCTEMAX CIIOCOOCTBYET IOBBILICHNIO
BCeX (PYHKIIVOHATbHO-TEXHOIOTMYECKUX CBOJCTB MsC-
HBIX (papirelt 1 cTabUIM3aIyM KayeCTBa MACHO CHCTEMBI.
MaxkcumanbHble 3Ha4eHMSI BOMOCBS3BIBAIOIIEN ¥ BIAro-
yAep>XMBaolell CIOCOOHOCTel JOCTUTAIOTCA IIPY BBefie-
HUM YHKIMOHAIBHOI J06aBKM B KommdecTBe 3,0-3,5%
B (bapir B3aMeH OCHOBHOT'O CBIPbSl M COCTAaB/IAIOT COOT-
BeTcTBeHHO 70,6-71,5% 1 64,7-66,1% [5]. VicnonpsyoTca
TaK>Ke MyKa, HallpyMep JIbHAHas, IpU 3aMeHe OCHOBHOTO
cbIpbA Ha 5, 10 n 20 % Ha6IIOaNIOCh yBeIMYeHNEe BOJIO-
cBsi3pIBaoIIell criocobHocty dapia. IIpu mucnonp3osa-
HUU 3aMOPOXKEHHOTO ChIPbsl, B OMBITHBIX OOpasijax mo
CPaBHEHMIO C KOHTPOJIEM OHa yBEMYIMIOCh Ha 9 17 % npn
BHeCeHMM cOOTBeTCTBeHHO 10 1 20 % nbHAHO MykHu [6].

B MsACHOI cucTeMe MCIONMb3YIOTCA HE TOIbKO Ha3eM-
HOe pacTUTe/IbHOE ChIpbe, HO U MOPCKIe Bofopocin. Pas-
paboTaHbI TEXHOIOTUM MACHBIX IIPOAYKTOB C IMUIEBBIMMI
mo6aBKaMy Ha OCHOBe MOPCKMX Bopopocreit. [oToBble
HIPOAYKTBI OTINYAIOTCS BBICOKMMY (PYHKIIVIOHAIBHO-TeX-
HOJIOTMYECKMMH TIOKA3aTe/isAMU, M OOMalaoT aedebHO-
IpodUIaKTUYeCKMMU CBOVICTBaMu [7, 8].

JlocTaToYHO 9acTo A KOppeKuyy (yHKIMOHAIbHO-
TEXHOJIOTMYeCKIX CBOJICTB MACHOI CUCTeMbI UCIIONb3YIOT
M30/IMPOBaHHbIe NNIIeBbIe BOJOKHA, B YaCTHOCTY IIpUMe-
HeHIe B IPOU3BOJCTBE BaAPEHbIX KOMOAC SIO/I0UHBIX, THIK-
BEHHBIX, MIIIEHNYHBIX, CBEKIOBUYHBIX, COJTOJIOBBIX MUIIIe-
BBIX BOJIOKOH, ITOJTyYeHHBIX METOHOM (PepMEeHTATUBHOII
06paboTKu coIpbs [9].

OpmHuM U3 MCTOYHMKOB OMONOTMYECKM AKTUBHBIX Be-
IIIeCTB, B TOM YVCJIe ¥ XeMOIIPEeBEHTOPOB, ABJIAIOTCS OBOIIN
ceMeliCTBa KpeCTOLBeTHBIX, TaK HallpyMep, pefibKa uepHas
M3BeCTHA C [IPeBHUX BpeMeH KaK MPOQIIaKTIIeCKoe U Jie-
4eOHOe CPEICTBO MpH pas/IMIHbIX 3abomeBanmsx. Ha cerop-
HALIHNI JIeHb VICCTIEOBAaHVA PAAfia YYEHBIX CBUIETETbCTBYIOT
C IIO3UTYMBHBIX CBOMICTBAX PEIbKI YEPHOIL, TaK IIPU VICCIIENO-
BAaHMU B OIIBITAX il ViVO, yCTAHOBJIEHO, YTO COK PEIbKI Yep-
HOV 06ajaeT aHTHOKCHMIaHTbiMu cBoiictBaMu [10]. Taxoke
YCTAHOBJ/IEHO TIOJIOOKUTENbHOE BIMAHNE PefbKM YEePHOI Ha
MOp¢O(YHKIMOHAIBHBIE XapaKTEPUCTUKI CTIM3UCTOI 000-
JIOUK! KUINIEYHNKA B OIBITaX Ha 9KCIIEPVMEHTA/ILHBIX JKI-
BoTHBIX [11]. B Hacrosiiiee BpeMs CIIEKTp ee MPUMEHEHNs
B MsCHOJ! IIPOMBIIIJIEHHOCT JOCTaTOYHO Y30K.

BxstoueHye pacTUTEIbHOTO ChIpbs B MACHBIE CYCTEMbI
TpebyeT BCeCTOPOHHETO M3Y4YeHMsI COUYeTaeMOCTH, B YacT-
HOCTH B IUIaHE M3MeHeHMsI TUPOGUIbHBIX CBOVICTB MsIC-
HOW cucTeMbl. VI3MeHeHNs JaHHBIX CBOMCTB MsCa BIUSIOT
Ha II0Ka3aTe/ly TOBAPHOIO BUJA, IMIEBYI0 LIeHHOCTD, BbI-
XOfl MpOAYKTa. VI 3aBUCAT OT MHOTMX IIPUYMH, B YACTHOCTA
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technological properties; reduction of the calorie content
and cost of meat products [2, 3, 4]. For instance, when us-
ing pumpkin powder, the mass fraction of strongly bound
moisture and product yield increase, which is associated
with polysaccharides of the plant ingredient [4]. The use
of the composite mixture from parsnip roots and chick-
pea in the combined meat systems facilitates an increase
in all functional and technological properties of minced
meat and stabilization of meat system quality. Maximum
values of water binding and moisture holding capacities
are achieved upon addition of the functional additive in an
amount of 3.0-3.5% into minced meat instead of the main
raw material and are equal to 70.6-71.5% and 64.7-66.1 %,
respectively [5]. Meal, for example linseed meal, is also
used when replacing main raw material at a level of 5, 10
and 20 %, which leads to an increase in water binding ca-
pacity of minced meat. When using frozen meat raw mate-
rial, it increased by 9 and 17 % in the experimental samples
compared to the control upon addition of 10 and 20 % of
linseed meal, respectively [6].

Not only terrestrial plant raw material but also marine
algae are used in a meat system. The technologies of meat
products with food additives based on marine algae were
developed. Finished products are characterized by high
functional and technological indicators and have curative
and prophylactic properties [7, 8].

Isolated dietary fibers obtained by the method of en-
zyme processing of raw material and used in cooked sau-
sage production (in particular, apple, pumpkin, wheat,
beat, malt dietary fibers) are quite often applied for cor-
rection of the functional and technological properties of a
meat system [9].

One of the sources of the biologically active substanc-
es, including chemopreventors, is vegetables of the family
Cruciferaceae; for example, black radish is known since
ancient times as a prophylactic and curative agent in vari-
ous diseases. Today, studies of several scientists suggest
the positive properties of black radish. For example, it
was established in in vivo experiments that the juice from
black radish had the antioxidant properties [10]. It was also
found that black radish had a positive effect on the mor-
phofunctional characteristics of the intestinal mucosa in
the experiments on animals [11]. At present, a range of its
use in the meat industry is rather narrow.

Inclusion of plant raw material in meat systems requires a
comprehensive study of compatibility, in particular, in terms
of changes of the hydrophilic properties of a meat system.
Changes in these meat properties affect the indicators of
marketable appearance, nutritional value and product yield
and depend on many reasons, in particular, on the condition
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OT COCTOSIHMSI MICXOJHOTO CBIPbsl, TEPMMUUYECKOTO COCTO-
SIHUA MsACA, BIVAHUA YC/IOBUII XPaHEHUs, TE€XHOIOTMYe-
CKUX IIPOLIECCOB U IP. [12,13] /1, TeM He MeHee, BOSMOXKHO
KOHTPO/IVIPOBAaTh VM3MeHEHVs (PYHKIIVOHAIbHO-TEXHOJO-
TMYECKUX CBOJICTB MsACa ITyTeM BK/IIOYEHNA Pa3/INYHbIX VH-
TPENMEHTOB, B TOM YMC/Ie PACTUTENBHOTO ChIpbs [14].
Ilenbio paboThI SAB/IIOCH M3y4eHNUe M3MeHeHVs (PyHK-
LIMIOHAJIbHO-TEXHO/IOTMYECKMX CBOJCTB TPY BK/IIOUEHUN
TOMOT'€HATa pebKI YepHOIL B MOJI€/IbHbIE MsCHbIE CICTEMBL.

Marepuanbl 1 METOAbI

Jl71s mpoBefieHN s SKCIIePYMEHTOB MCIIO/Ib30BaIM CTaH-
[apTHBIE U OOIIeTPUHSATHIE PU3UKO-XUMUIECKIE METOJIbI
MCCIeNOBaHMIA.

OODBeKTbl MCCIENOBAHMA TPEACTABIAIN  OMHAPHYIO
MOJie/ib, COCTOSIIYIO U3 ¢apia pasHbIX BUAOB Msca (ro-
BSDKWIT, CBYHOJ U KYPUHBIN) U pefbku. PebKy BBOZMIN
B TOMOT€HU3VPOBAaHHOM BIJE B KOIMYECTBAX (10, 20, 30,
40, 50) % K Macce MSCHOTO ChIpbsL. VccmenoBanu mokasare-
U, XapaKTepuayrolye QyHKIMOHAIbHO-TEXHOTIOTNYeCKIe
CBOJICTBA (papIIeBBIX CHCTEM: BOJOCBA3BIBAIOLIYIO, B/IArO-
yep>KuBarlyto criocobHoct 1 pH MopenbHbIX ¢apieit.

BopocssaspiBatomyio ciocobHocTs (BCC) onpepnensmm
MeTofoM IpeccoBaHusA o Ipay-Xamma. MeTop ocCHOBaH
Ha BBbIJIe/IEHNM BOZAbBI 0OPas3IoOM IIpK JIETKOM IPeccoBa-
HUY, cOpOLMM BBIIENIMBILIEIICS BOABI (UIBTPOBATBHOI
6yMaroit 11 onpefeNleH!y KOMM4eCTBa OTAe/IVBIICIICS Bla-
I IO pa3Mepy IUIOLIAY IATHA, OCTAB/IIEMOro Ha (p1Ib-
TPOBa/IbHOI OyMare.

MaccoByio [O/I0 CBS3aHHOI B/Iaru B oOpasiie BbIUU-
csnm o popmyrre:

_ (A-8,4xb)x100
A
rme X — MaccoBas [OJIsI CBI3aHHOM Biarn B obpasue, % K 00-

el Biare; A — o61asa Macca BjIar B HaBecke, Mr; b — m1o-
L[aJb BIQYKHOIO IISATHA, MM,

X

>

Bnaroygnepkusatomyio croco6nocts (BYC), ompepe-
JISIA TIO MeTOxYy, paspaborannomy P. M. CaaBaTy/InHOI.
O6pasisr dapuia maccoit (180-200) r 3akaTbIBamu B KOH-
cepBHble OAaHKV, B3BEIIVBAIM JM HOABEPralyl TEIUIOBOI
006paboTKe, OXTX AN B MPOTOYHOIT BOJIE IO KOMHATHOIT
TeMIIepaTyphl U 3aTeM B TedeHne (12-18) 4 mpy Temmnepary-
pe (3-6) °C. Brokcbl ¢ 6y/IbOHOM HOMeIa/Ii B CYIIV/IbHBII
mka¢ n npu temreparype (103-105) °C moBogwmm 10 1O-
CTOSAAHHOII Macchl. ONpene/nsm cofep)XaHye BJIary, Bbljie-
JIMBIIEVICS TIPY TEIUIOBOJ 06pabOTKe U BIIATOYAepKIBAIO-
I[YI0 CIIOCOOHOCTD (hapiia 1o crexyroleit popmyiie:

BYC=B-(Ix8)/(MxA)x100%,

rie B — copepyxanue Biaaru B Qapiue, %; /] — Macca BCero or-
menuBLIerocss OyIbOHA C )KUPOM, T; 6 — Macca BOJbI B JC-
cnegyeMoM OynmboHe, T; M — Macca yccneyeMoro 6ynpoHa
CKVMPOM, I; A — Macca HaBecKy Qaplira, T.

Omnpenenenne pH pacTBOpoB IpOBOAN/IN NOHOMETPH-
4eCKMM MeTOoM. IIprHIuI paboThl OCHOBAH Ha U3Mepe-
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of the initial raw material, meat thermal condition, effects
of storage conditions, technological processes and so on
[12,13]. Nevertheless, it is possible to control changes in the
functional and technological meat properties by addition of
different ingredients including plant raw material [14].

The aim of the research was to study changes in func-
tional and technological properties when adding the black
radish homogenate into the model meat systems.

Materials and methods

The standard and conventional physico-chemical
methods of investigation were used in the experiments.
The subjects of the experiments presented a binary model
that consisted of minced meat of different types (beef, pork
and chicken) and radish. Radish was introduced in a ho-
mogenized form in amounts of 10, 20, 30, 40 and 50 % of
meat raw material weight. The indicators characterizing
functional and technological properties of minced meat
systems (the water binding and moisture holding capaci-
ties and pH of model minced meat) were analyzed.

The water binding capacity (WBC) was determined
by the filter-paper press method (Grau and Hamm). The
method is based on releasing water by a sample under
slight pressure, sorption of the released water by filter pa-
per and detection of an amount of separated water by a
spot area on filter paper.

The mass fraction of bound moisture in a sample was
calculated by an equation:
_(A-8,4xB)x100
A
where, X — mass fraction of bound water in a sample, % of total

moisture; A — total mass of moisture in a specimen, mg; B —
area of the wet spot, mm?

X

>

The moisture binding capacity (MBC) was determined
by the method developed by R.M. Salavatulina. Minced
meat samples with a weight of 180-200 g were sealed in
cans, weighed and subjected to thermal treatment, cooled
in flowing water up to a room temperature and then at a
temperature of 3-6°C for 12-18 hours. The weighing bottles
with broth were put in a drying chamber and were brought
to a constant weight at a temperature of 103-105°C. The
content of moisture released upon thermal treatment and
the moisture holding capacity of minced meat were deter-
mined by the following equation:

WHC=W-(Dxw)/(MxA)x100 %,

where, W — water content in minced meat, %; D — weight of the
total separated broth with fat, g; w — weight of water in broth
under investigation, g; M — weight of broth with fat under
investigation, g; A — weight of minced meat specimen, g.

pH of solutions was measured by the ionometric meth-
od. The principle of operation is based on measurement
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HUM 9TIEKTPOJBIDKYILEN CUJIbI 3/IEMEHTA, COCTOAILErO U3
97IEKTPOJA CPABHEHNA C M3BECTHO BE/IMYMHON IIOTEHLIN -
aZa ¥ MHVMKATOPHOTO 3JIEKTPOJA, MOTEHIMaT KOTOPOro
00YC/IOB/IeH KOHIIEHTpalyell MIOHOB BOAOPO/a B UCIIBITY-
€MOM PacTBOpe.

Ina monTBep)KOEeHMA [JOCTOBEPHOCTM IOTYYEHHBIX
9KCIIEPUMMEHTA/IbHBIX [JAaHHBIX IPOBOAVIIN CTATUCTUIe-
CKyl0 00paboOTKy IO pe3ynbTaTtaM 5-9 IapajulelIbHbIX
OIIBITOB C YPOBHEM JOCTOBEPHOIN BepoATHOCTU P <0,05.
Jcnonp3oBanuch IporpaMMHble pecypchl  Microsoft
Office Excel 2010 u maket mporpamm Statistic.

Pe3ynbrarsl 1 06cyxeHne

Bo Bcex OnbITHBIX 00pa3Liax ¢ yBelM4eHeM COIep>KaHus
TOMOreHaTa PefbKU IOBbBIIATACh BOOCBA3BIBAOIIAS CIIO-
COOHOCTb MOJIENIbHBIX cycTeM. [IpuToM, 4TO B MOJE/IbHBIE
CucTeMbl He J0OaB/LUIach Bofa. KOMIIOHEHTBI MccIemyeMbIX
MoJIeTielt B M3Me/IbYeHHOM COCTOSTHMY HIPEICTABISIOT COO0it
IVCIIepCcHBle crcTeMbl. [lycriepcHas ¢asa B MACHBIX ¢apiiax
BK/IIOYaeT Oe/IKOBbIE M SKMPOBbIE YACTUIIBI, B TOMOreHaTe
penbK/ — B OCHOBHOM, YacTHIIbI ITo/MMcaxapusioB. [ucmep-
CMOHHAsI Cpefia 000MX KOMIIOHEHTOB TIPECTaB/IeHa PACTBO-
paMy 37EKTPOIUTOB C BK/IIOUEHUEM Pa3/IMYHBIX HU3KOMO-
TIEKY/IAPHbIX OPraHMYEeCKUX ¥ HEOPraHMYeCKMX BeILeCTB.
B oTmirdme oT MACHOI CHCTEMBL, JYICTIEPCUOHHAS CPefia TOMO-
reHaTa BK/IIOYaeT B OCHOBHOM PacTBOPUMbIE IIPOAYKTBHI Jie-
CTPYKLIMM TIO/MCAXapyoB (MOHO-, iyicaxapa, pacTBOPYMBIe
HeKTVHBI), PeHO/TbHBIE U IHAO/bHBIE coeyHenvist. [1pu cme-
HIMBaHNUM M3METbYeHHOTO MsCa C TOMOT€HATOM pefibKI, BJla-
ra IOCTIeIHero aficopoupyercs apiueM, Tak KaK BIaKHOCTb
00pa31oB pasHBbIX BUJIOB MsACA HAXOWIACh B Ipepienax (70—
75)%, a BIaKHOCTb PacTUTEIBHOTO VHIpenyueHta — 86 %.

Pe3ypraThl Mcc/eOBaHMIT BOLOCBS3bIBAIOLIET CIIOCO0-
HOCTJ OIIBITHBIX OOpaslloB IIPeACTaB/IeHbl HA PUCYHKe 1.

OKCIIepUMeHTaIbHble NaHHbIe, IpefCTaBlIeHHble Ha
PUCYHKe 1, CBUJIeTeIbCTBYIOT O TOM, YTO C YBelIU4YeHNEM
KOJIM4ecTBa roMoreHara o 50 % k Macce MACHOTO ChIpbs
BOJJOCBSI3bIBAOIAsl CIOCOOHOCTh B OIBITHBIX OOpasiax
MOBBIIIAETCS B CpefjHeM Ha 17 % OTHOCUTE/IbHO KOHTP-
OJIBHBIX 00pa3I0B, BK/IIOYABIINX TONBKO M3MeTbYeHHOE
msco. Tak B roBskbeM (aplie OHa yBeIM4IMIOCh OT 68
(xoHTpONB) U K0 80 % 1pU 50 % BKIIOYEHNV TOMOTEHATa,
B CBMHOM — OT 53 110 73 % 1 KypuHOM — OT 72 10 82 %.

Maremarndeckast u rpadudeckas 06pabOTKa JaHHBIX
CBUJIETETIbCTBYET O BBICOKON TOYHOCTM TEOPeTHYECKOro
OIMCAHUA U TMPAKTUYECKNX ONpeNe/IeHNI CCTIENyeMbIX Be-
JINYVIH.

V3BecTHO, uTo Ha 3HaueHMs1 BCC oka3bIBaeT BIMSAHIIE
pH. Vcxonnoe sHayenne pH dapiueir BappupoBano ot
5,9 mo 6,05 B 3aBucMMOCTH OT Buza MsAca, pH romorenara
penbku — 6,6. IIpu yBennueHun KommdyecTsa BHOCUMO-
ro romoreHara B ¢apum Habmoganu casur pH go 6,20-
6,43 (B 3aBUCUMOCTM OT Buja Msca) mpu 50 % BKITIOUEHUN
romoreHara (puc. 2).

besycnosHo, nosbiiieHrie BCC MofenbHbBIX CUCTEM NP
BK/IIOUEHNY TOMOT€HATa PefIbKM CBA3AHO CO CBOVICTBAMMU
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of the electromotive force of an element that consists of
a reference electrode with known value of potential and
an indicator electrode, which potential is conditioned by a
concentration of the hydrogen ions in a test solution.

To confirm the reliability of the obtained experimen-
tal data, statistical processing according to the results of
5-9 parallel experiments with a probability p < 0.05 was
carried out. Microsoft Office Excel 2010 and software pack-
age Statistic were used.

Results and discussion

In all experimental samples, the water binding capac-
ity of the model systems increased with an increase in the
content of the radish homogenate. With that, water was not
added into the model systems. The components of the stud-
ied models in the minced condition are disperse systems.
The disperse phase in meat products includes protein and
fat particles, in the radish homogenate mainly polysaccha-
ride particles. The dispersion medium of both components
is presented by electrolyte solutions with inclusion of differ-
ent low molecular weight organic and inorganic substances.
In contrast to the meat system, the dispersion medium of
the homogenate includes mainly soluble products of poly-
saccharide destruction (monosaccharides and disaccha-
rides, dissolved pectines), phenolic and indolic compounds.
When mixing minced meat with the radish homogenate,
moisture of the latter is absorbed by minced meat as mois-
ture of the samples from different meat types was in a range
of 70-75 %, and moisture of the plant component was 86 %.

The results of the investigation of the water binding ca-
pacity of the experimental samples are presented in Fig. 1.

The experimental data presented in Fig. 1 suggest that
with an increase in an amount of the homogenate up to
50% of the meat raw material weight, the water binding ca-
pacity in the experimental samples increased on average by
17 % compared to the control samples, which included only
minced meat. For example, in minced beef it increased
from 68% (control) to 80 % at 50 % inclusion of homog-
enate, in minced pork from 53% to 73% and in minced
chicken from 72% to 82 %.

Mathematical and graphical processing of the data dem-
onstrates high precision of the theoretical description and
practical measurements of the values under investigation.

It is known that pH affects the WBC values. The initial
pH value of minced meat varied from 5.9 to 6.05 depend-
ing on the meat type, pH of the radish homogenate was
6.6. When increasing an amount of the added homogenate
into minced meat a shift in pH up to 6.20-6.43 (depending
on a meat type) at 50% inclusion of the homogenate was
observed (Fig. 2).

Undoubtedly, an increase in WBC of the model systems
upon addition of the radish homogenate is associated with
meat protein properties. For example, when pH changes
by on average 0.38 units from the initial value, an effective
charge of the protein molecules increases; it will be nega-
tive due to inhibition of dissociation of the main groups.
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Figure 1. Changes in the water binding capacity of the model minced meat
Puc. 1. VI3meHeHue BOTOCBA3bIBAIOLIIEN CIOCOOHOCTY MOJIETBHBIX hapiireit

6enmkoB msca. Tak, nmpu casure pH B cpenHem Ha 0,38 exu-
HUI] OT MICXOJHOTO 3HAYeHMsI, yBeMNInBaeTcs apPpexTns-
HBI 3apsAf, OeIKOBOJ MOJIEKY/Ibl, OH OyAeT OTpuUIlaTeNb-
HBIM B pe3y/bTaTe IOAABIeHNs AMCCOLMALNY OCHOBHBIX
rpymi. Kpome aToro, cama Bjiara roMoreHaTa IpejicTaBIeHa
KJIETOYHBIM COKOM PeIbKI1, B KOTOPOM COZIEP>KUTCS OKOJIO
(60-80) % MmHepaIbHBIX BEIIECTB OT OOILIEro MX Kojmde-
cTBa. V1 B OCHOBHOM, 3TO COM O[HOBAJICHTHBIX METAJI/IOB
(kaymis, HaTpyA U [ip.), B IPUCYTCTBUY KOTOPBIX TAaKXKe Me-
HsAeTcsA 9 EeKTUBHBII 3apsy, MOJIEKYIIbI Oenka. B pesyib-
TaTe yBeINYMBAETCA TU/PATALVIs, PACTBOPUMOCTD O€/IKOB,
HOBBILIAETCA OCMOTUYECKOE JIAB/IEHVIe CYICTEMBI Y MACHOI
(apir aicopbupyeT BIary roMoreHara.

TakuM 00pasoM, COBOKYIHOCTb JaHHBIX (aKTOPOB
ompefieNiAeT YBeIMYEHME BOJOCBA3BIBAIOIIEH CIOCOO-
HoCTU (apieBbix Moperneir. OgHAKO HanbHelIIee yBe-
JMYeHMe COfiep>KaHMe PAaCTUTENIbHOTO VHTPENVEeHTa He
CIIoCOOCTBOBAIO CTAOMIM3AIMM CUCTEMbI  (paplIeBBIX
Mopenert. @apin He o6Tajian MIACTUIHOCTHIO, MOHOMNT-
HOCTBIO ¥ IPUCYTCTBOBAIa CBOOOIHASA B/Iara.

[Tory4yeHHBIEe JaHHBIE KOPPENIMPYIOTCA C paboTamu
psAfa aBTOPOB, TaK HAIIpyMep, IPU BBEAEHUN THIKBEHHO-
ro KOHIIEHTpaTa B MsACHBbIe (hapIiy BOJIOCBA3BIBAIOIIAS
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Figure 2. Changes in the pH value of the model minced meat
Puc. 2. VismeHenue Bemnanusl pH MopienbHbIX dapiireit

Moreover, homogenate moisture is presented by the rad-
ish cell juice, which contains about 60-80 % of minerals of
their total amount. Mainly, these are the salts of the mon-
ovalent metals (potassium, sodium and others), in which
presence an effective charge of the protein molecule also
changes. As a result, hydration, protein solubility and os-
motic pressure of the system increase and minced meat
absorbs homogenate moisture.

Therefore, a complex of these factors determines an
increase in the water binding capacity of minced meat
models. However, the following increase in the content of
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CIIOCOOHOCTD B CpefHeM yBenmumBaeTca Ha 10% oTHO-
CUTENbHOTO KOHTPOIA [3]. IIpy BHeceHUM CYLIEHBIX OBO-
e, TaKUX KaK JIYK, TyK-IIOpeli, CeNIbJiepeil B MOfIeIbHbIe
MSCHBIE CUCTEMBl OBUIO YCTAHOBJIEHO MOBBIIIEHUE BO-
IOCBA3bIBAIONIEN CIOCOOHOCTM 1 BBIXOfa IpopyKTa [15].
Hawnyuie nokasarenu Obln MOMTy49eHbI TPV BHECEHUN
MOPOIIKA KOPHEITIOa CeIbiepesl.

BopocBsasbiBaomas  CIIOCOOHOCTb  XapaKTepusyeT
cBoricTBa cpiporo (apiua. Ha mpakTuke MeeT 3Ha4YeHMe
CBOJICTBA CMCTEMBI IIOCTIE TeTI0BOI 06paboTku. IIpn Ha-
rpeBaHNM, KaK M3BECTHO, IIPOMCXONUT AeHATypaus 6ern-
KOB, XapaKTepU3yolllasAcs MeperpyninnpoBKoil BOJOPOJ-
HBIX CBA3€ U ie30pyeHTal el TOTUITeNTUAHbIX LIeIToYeK
[12]. B pesynbraTe MIPOMCXOAUT YMEHbIICHME TUAPOQUIID-
HBIX U yBelIM4yeHue TIUAPOPOOHBIX CBOWCTB OETKOBBIX
MOJIEKY/I, COIPOBOXKAAKIIEECS YMEHbIIEHNEM CTENeHN
TUAIpAaTaliuy VM CHIDKEHVEM CTaOMIM3MPYIOIEro JeiicT-
BUSL TUZIPATALMOHHBIX C/TI0€B BOMM3M MOMAPHBIX IPYIIIIN-
pOBOK. be/tok TepseT cioco6HOCTD yAep>KUBATh BIIATY.

ITpu mccnemoBaHMy OIBITHBIX Mopernelt ¢apiieit ycra-
HOBJICHO, YTO IIOCTIE TEIUIOBOI 00pabOTKI 3HaYeHNS BIIaro-
yHep>KUBAOIIENl CIOCOOHOCTY BO3PACTAIOT OTHOCKUTETHHO
KOHTPOJIBbHBIX 00pasuioB. Tak, B MOIeNbHOM KyprHOM dap-
1ie 3Ha4YeHMe yBemm4amnoch Ha 10 %, B roBs>xbeM — Ha 13 %,
B CBMHOM — Ha 25 % OTHOCUTEIBHO KOHTPOTIs (puc. 3).

JI3BecTHO, YTO MexaHN3M GOPMUPOBAHNUA BIIATOYEP-
KMBAIOLIEN CIOCOOHOCTM CBA3aH ¢ 06pa3oBaHMeM I'UIPO-
KOJIIOUJOB TUIIA refieli. JleHaTypypoBaHHbIe OeTKI MOTYT
OCTaBaTbCsl B COCTOSAHMM Tejiell TOIbKO B IPUCYTCTBUU
crabummsupytomero $pakTopa, B UCCIeAyeMbIX 00pasiax
TaKOBBIM MOXXET OBITb TOMOT€HAT pefbKu. [laHHOe Ipef-

the plant ingredient did not facilitate stabilization of the
minced meat models. Minced meat did not have plasticity
and monolithic structure, and contained free moisture.

The obtained data correlate with the works of several au-
thors. For example, addition of the pumpkin concentrate in
minced meat resulted in an increase in the water binding
capacity on average by 10 % compared to control [3]. When
adding dried vegetables such as onion, leek and celery into
model minced meat systems, an increase in water binding
capacity and product yield was established [15]. The best in-
dicators were obtained when adding powdered celery roots.

Water binding capacity characterizes the properties of
raw minced meat. In practice, the properties of the system
after thermal treatment are important. It is well known that
during heating protein denaturation occurs, which is char-
acterized by rearrangement of the hydrogen bonds and
disorientation of the polypeptide chains [12]. As a result, a
decrease in the hydrophilic and an increase in the hydro-
phobic properties of the protein molecules occur, which
is accompanied by a decrease in the hydration degree and
the stabilizing action of the hydration layers near the polar
groups. Protein loses the ability to retain moisture.

When studying the experimental minced meat models,
it was established that after thermal treatment, the values
of the moisture holding capacity increased compared to
the control samples. For example, in the model minced
chicken, the value increased by 10%, in minced beef by 13%
and in minced pork by 25% compared to control (Fig. 3).

It is known that the mechanism of moisture holding
capacity formation is associated with development of hy-
drocolloids of the gel type. Denaturated proteins can stay

L 80
§ y = -0,6055x 2 + 6,4402x + 56,215
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X S e e S —
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2 70
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Figure 3. Changes in the moisture holding capacity in the model minced meat
Puc. 3. VIsMeHeHue BlIaroyep>XuBalolieii CiocoOHOCTH MOJIe/IbHBIX (hapiueii
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MIOJIOXKEHe OCHOBAHO Ha TOM, YTO IIPU TEIIOBOIT 0Opa-
6oTke 10 60% IPOTONEKTMHA NEPEXOANUT B IEKTWHBL,
KOTOpBIe JIy4llle CBSA3bIBAIOT BOAY, M TaKOKe KaK KaeTdat-
Ka IPOYHO ee yaep>xuBator [16]. Eme oguum dakropom
MOXXET OBITh U TO, YTO PYHKIIVIOHAIbHbIE TPYIIIBI OE/IKOB
Msica CIIOCOOHBI B3aMMOJEICTBOBATh C M30TUOLMAHATA-
MU, EHONbHBIMI ¥ VIHJJONIBHBIMYU COEVHEHUSIMIU TOMO-
reHaTa pefibKu. B pesynbraTe yero cosgaercs mpoCcTpaHCT-
BeHHas I'mbKas MaTpuUlia, yAep>KUBAIOIasi 3HAYUTE/IbHYIO
JacTb BOJBI C PACTBOpEHHBIMM B Hell BemecTBamu. Ilo-
3TOMY B OIBITHBIX MOJEIbHBIX (apllax ¢ BK/IOYEHUEM
rOMOT€HaTa PefbKy BJIAroy/iep>KMBaoas CIOCOOHOCTD
YBEIMYMBACTCS C MIOBBIICHNEM JJO/IM IIOCTIEHETO.

Hamnbornee 61M3K1MM K MCCTIEAyeMOI TeMaTuKe, sBJIs-
eTcsl paborTa, CBsI3aHHAs C U3y4YeHNeM IIOBe[leHNs pefuca
(radish red) B macHoOI cucreme. Tak, UCIIONIb30BaINA BBeE-
nenue 0, 10, 20, 30, 40, 50 % penuca B raM6yprepr U3 ro-
BSAVMHBI. YCTAHOBJIEHO, YTO BBICOKOI BOIOCBSI3bIBAIOIIEN
CIIoCOOHOCTBIO ObOmamany obpasipl ¢ BKaodeHreM 50 %
penuca [17].

XoTenoch ObI OTMETUTD, YTO C TOUKM 3PEHMsI TUAPO-
(WIBHOCTY MOJIE/IBHBIX (PapIeBbIX CUCTEM ¥ COflep>KaHMs
XEeMOIIPEBEHTOPOB  IIPEANOYTHUTEIbHEE BKIodYeHne 50 %
pacTUTeNIbHOTO MHTpeyeHTa B ¢papum. OfHaKO roMOreHaT
penpKu obmazaeT crieuguIecKuMy BKYCOBBIMM 1 apOMa-
TUYECKVIMM CBOJCTBAMI HE€ XAPAKTEPHBIMU [/I1 MACHON
CHCTeMBI U 9Ty OCOOEHHOCTb PACTUTE/IbHOTO MHIPeVeHTa
HeOOXO/[VIMO YUUTBIBATh IIPU Ja/IbHENIINX MCCIEOBAaHNX.

BriBoabr

B pesynbrare, NpoBefeHHBIX MCCIEHOBAHNUIT YCTAHOB-

JIEHO, 4TO:

— C TOYKM 3peHMsA (YHKIVIOHATbHO-TEXHOTOTMYECKIX

CBOJICTB BBEJIEHNE TOMOT€HaTa PeAbKI YePHON B MsAC-

HbIE CHCTEMBI 1e7IeCO00pasHo;

BOJIOCBA3BIBAONIAA CIIOCOOHOCTD MOJEIbHBIX CUCTEM

YBEIMYINBAETCA B cpefHeM Ha 17 % npu 50 % BKIOYe-

HIM TOMOT€HaTa K Macce MACHOTO ChIPbS;

B MOJI/IBHBIX (haplIax TOMOTeHAT PefbKU CTabMIm3u-

pyeT MsICHBIE CHUCTEMBI IOC/Ie TEIUIOBOI 00paboTKM,

B/IATOYZIep>KMBAIOLIAsA CIIOCOOHOCTD MOJIENBHBIX (ap-

nrer yenmamsaercs Ha 10-25 % B 3aBUCMMOCTH OT BUJA

Msica TI0 CPaBHEHMIO C KOHTPOJIbHBIMY 06pasLiaMu;

— YYMTBIBasA XMMMWYECKUII COCTAaB PEeAbKM 4ePHON IIpu
BBEJICHNM ee B MACHbIE CUCTEMBI HEOOXO/IMO IIpOBe-
JleHNE VCCIeJOBAaHNII OPraHONENTUYECKUX II0Ka3are-
7IeiT, B 9aCTHOCTY BKyCa M apoMara.
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in the gel state only in the presence of a stabilizing factor;
in the tested samples this factor can be the radish homog-
enate. This hypothesis is based on the fact that upon ther-
mal treatment up to 60% of protopectin is transformed
into pectins, which better bind water and, similar to fibers,
strongly holds it [16]. Another factor can be the fact that
the functional groups of meat proteins can interact with
isothiocyanates, phenolic and indolic compounds of the
radish homogenate. As a result, a three-dimensional flex-
ible matrix can be formed, which holds a significant part
of water with components dissolved in it. Therefore, in the
model minced meat with inclusion of the radish homog-
enate, the moisture holding capacity is increased with an
increase in the fraction of the latter.

The most close to the studied subject is the research
connected with the study of the red radish behavior in a
meat system. The addition of 0, 10, 20, 30, 40, 50 % of red
radish to hamburgers was used. It was established that the
samples with 50% inclusion of red radish had the high wa-
ter binding capacity [17].

It is necessary to note that from the point of view of
the hydrophilicity of the model minced meat systems and
the content of chemopreventors, the addition of 50 % of
a plant ingredient into minced meat is preferable. How-
ever, the radish homogenate has specific taste and aroma
properties, which are not typical for meat systems; and this
peculiarity of the plant ingredient is necessary to take into
consideration in the future investigations.

Conclusions

As a result of the performed experiments, it was estab-
lished that:
— in terms of the functional and technological properties,
the addition of the black radish homogenate into meat
systems is expedient;
the water binding capacity of the model systems in-
creased on average by 17 % when adding the homogenate
in an amount of 50% of the meat raw material weight;
in the model minced meat, the radish homogenate sta-
bilized the meat systems after thermal treatment. The
moisture holding capacity of the model minced meat
increased by 10-25 % depending on the meat type com-
pared to the control samples;
taking into consideration the chemical composition of
the black radish, it is necessary to study the organolep-
tic indicators, in particular, taste and aroma, upon its
addition into the meat systems.
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