2017 | N91 TEOPUS1 U NPAKTUKA NEPEPAGOTKN MSICA

YIK/UDC: 637.52

DOI10.21323/2414-438X-2017-2-1-47-56

ALTERNATIVE METHODS OF TECHNOLOGICAL PROCESSING
TO REDUCE SALT IN MEAT PRODUCTS

AJTIBTEPHATUBHBIE METOObBI TEXHOJIOTMYECKOII OBPABOTKHA
IJIA CHYKEHUA COOEPKAHMA COJIN B MACHDBIX ITPOOYKTAX

Tunieva E.K., Gorbunova N.A.
The V.M. Gorbatov All-Russian Meat Research Institute, Moscow, Russia

KimroueBble ctoBa: KoHcepsbl, nAcmepusauus, 6enok, 0ecrpyKuus.

Annomauvus

Muposvle meHOeHUUU CHUNEHUS NOBAPEHHOU CONMU 68 MACHOL
NpooyKuUY Npeononazaom UCHoIb308aHUe PASTIUYHBIX CHOCO-
606 coxpaHeHUs 6Kyca U KOHCUCMEHLUU 20MO060Ti NPOOyKyuL,
a makie nponoHeuposarue cpoxos eodHocmuy. Cyujecmeyem
HeCKObKO N00X0008 K CHUNEHU X0pUOd HAMPUS 6 MACHOU
npodyxyuu. B cmamve npedcmasner 0630p 3apybexcHuvix pabom,
C6UOEMENbCNBYIOUAUX O B03MONCHOCHIU COXPAHEHUS KAYecmea
MPAOUUUOHHBIX MACHBIX NPOOYKIIOB C NOHUNEHHbIM COOepHa-
Huem conu. Vlccnedosanust 6 001acmu 60CHPUSIMUS CONEHO20
8KYCA NO360/IUNU YCNAHOBUMD, YO YMEHbULEHUS pa3mepa Kpu-
cmannos conu 00 20 MKM 10368077t COKPAMUMb KONUHEC B0
BHOCUMOLL NOBAPEHHOLI COMU 34 CHem YBeNUHeHUS UHIEHCUS-
HOCMU COTIeH020 BKYCA NUUesbIX Npodykmos. B kauecmse euje
00H020 100X00a K CHUNEHUIO XI0PUOA HAMPUST 8 NULULEBVIX NPO-
Oykmax unmepec npedCrnasiisem usy4eHue COBMeCtMUMOCHIU
pasnuuHvix HanpaeneHuti exyca. Vlcnonvsosanue 08yX¢aszHotl
IMYNIbCUU 6004-6 MACTle-6 600e NO360JIenl KOHMPONUPOBAb
8bIC8000MOEHUE UHKANCYTUPOBAHHBIX UHepeOueHmos (conu),
4mo no3eonsem ycunump conexvlil éxyc. Euie oonum anvmep-
HAMUBHBIM CHOCOO0M MeXHONI02U1eCKOol 00pabomKy MACHO20
CoLPL 07T COKPAULEHUS YPOBHS NOBAPEHHOLL COTIU 6 MACHOLL NpPo-
OyKuuY A6IAMC NpUMeHeHUe 6biCOK020 OasreHus. [anHuviil
Mmemo0 0611a0aem yenvim PIOOM NPeUmMyuLecms, U no3eonsem He
MOJIbKO Y8enu4ump UHMeHCUBHOCb COTIEH020 BKYCd, HO U 0bec-
newusaem gopmuposarue cmabUNLHOU IMYIbCUL, NOBblLiAe
871020CBA3BIBANOULYI0 CHOCOOHOCD Papuia U ysenuuusaem cpo-
KU 200HOCIU 201108020 NPOJYKMA.

BBegenne

MHOroyHKIMOHAIBHOCTb [IOBAPEHHOI COMM, BKIIIO-
yasg TpUfjaHMe CONEHOTO BKyca, (popMupoBaHNe KOH-
CUCTEHLMM ¥ OaKTepuoCTaTHdecKoe MeCTBME [erlaeT
€€ He3aMEHMMbIM KOMIIOHEHTOM MACHOM IIPONYKLIVN.
OpnHako [OKa3aHHas B3aMMOCBSI3b MEX[Y M30BITOUHBIM
norpe6/eHneM HaTPYsl, OCHOBHBIM MICTOYHMKOM KOTOPO-
TO ABNAETCA IOBApEHHAas COJb, ¥ PasBUTHEM CEPEYHO-
COCYAMCTBIX 3a00/IeBaHMIl, TUIIEPTOHUY ¥ MHCY/IBTOB [1],
CTaBUT 3ajady CHVDKEHIs ITOBaPEHHOI COMM B IMUIIEBO
HOPOAYKLMA. YCTAaHOB/IEHO, YTO CHIDKEHME MOTpebIeH s
HacejleHMeM HaTpusA Ha 15 % I03BOINT COKPATUTh CMEPT-
HOCTb OT CepIeYHO-COCYAUCTBIX 3a00/eBanuit y 8,5 MIH
yenoBeK uepes 10 et [2].

B pasBurbix crpanax (CIIA, benbrus, Snouns n gp.)
3Ta mpobieMa pelaeTcsi Ha FOCYapCTBEHHOM YPOBHe.
B Poccuum yBenuvenme ¢ KaXKbIM T'OlOM YPOBHSA IIOTpe-

47

Keywords: sodium chloride, crystal size, high pressure, salty taste.

Abstract

The world trends in table salt reduction in meat products con-
template the use of different methods for preservation of taste and
consistency in finished products as well as shelf life prolongation.
There are several approaches to a sodium chloride reduction in
meat products. The paper presents a review of the foreign studies
that give evidence of the possibility to maintain quality of tradi-
tional meat products produced with the reduced salt content. The
studies in the field of salty taste perception established that a de-
crease in a salt crystal size to 20 ym enabled reducing an amount
of added table salt due to an increase in the salty taste intensity in
food products. Investigation of the compatibility of different taste
directions is also interesting as one of the approaches to a sodium
chloride reduction in food products. The use of water-in-oil-in-
water (w/o/w) double emulsions allows controlling a release of en-
capsulated ingredients (salt), which enables enhancement of salty
taste. The other alternative method of technological processing of
meat raw material for reducing salt in meat products is the use of
high pressure processing. This method has several advantages and
allows not only an increase in the salty taste intensity, but also for-
mation of a stable emulsion, an increase in water binding capacity

of minced meat and extension of shelf-life.

Introduction

Multiple functions of table salt, including the impart-
ment of salty taste, formation of consistency and bacterio-
static action, make it an irreplaceable component of meat
products. However, a proved relationship between an ex-
cessive consumption of sodium, the main source of which
is table salt, and the development of the cardiovascular dis-
eases, hypertension and stroke [1] sets a task of table salt
reduction in food products. It was established that a 15%
decrease in sodium consumption by population would en-
able reducing mortality caused by cardiovascular diseases
in 8.5 million people over ten years [2].

In the developed countries (USA, Belgium, Japan and
others), this problem has been solving at the state level.

In Russia, an annual increase in the level of meat product
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67eHNA MACHBIX IPOAYKTOB BjIedeT 3a CO0OIT MOBBIIIe-
HME JO/IM TIOBAPEHHOI COMY, IIOCTYIIAOLIEl B OpTaHU3M
C IINIIEN.

Tak, TexHOMOTMYeCKas NepepaboTKa Msca, B KOTOPOM
VM3HAYaJIbHO COfiep>KaHUe HaTpus cocTaBiseT 63-77 mr/
Ha 100 r npofyKTa, NpUBOAUT K 3HAYUTETbHOMY IIOBbIIIIE-
HUIO HaTpyUsA B MACHBIX IIPOAYKTAaX: MMHMMAJIbHOE 3HaYe-
Hue 311 mr/Ha 100 r 1 MakcuManbHoe — 1030 mr/Ha 100 T
COOTBETCTBEHHO.

CoxkpalleHne xjiopuja HaTpus B MACHBIX IIPOAYK-
Tax ABAETCA TEXHUYECKM CIIOKHOV 3ajjadeli, IOCKO/b-
Ky TpebyeT COXpaHEHNS >Ke/laeMbIX (PYHKIMOHATbHO-
TEXHOJIOTMYECKMUX CBOJCTB: CONEHBIN BKYC, YBeIMYeHME
PacTBOPMMOCTM MBIIIEYHBIX O€/IKOB U IOBBILIEHNE BJIa-
TOCBS3BIBAIOLIEN CIIOCOOHOCTM, CHIDKEHME POCTa MUKPO-
OpraHM3MOB, KOTOPBIE B LIeJIOM psfie CTy4aeB MOTYT ObITb
obecriedeHbl IPUMeHEHIeM IPYIMX MHIPEAVEHTOB U TeX-
HOJIOTMYECKNX IPUEMOB, BBINONHAKIINX aHAOTMYHbIE
byHKIVNI.

Hanbosnee mpocToii MOAXOJ K YMEHBIIEHUIO COfep-
JKaHMA COMM 3aK/II0YaeTCsA B IO3TAIHOM IOCTEIIEHHOM
CHIDKEHUM ee Jo3upoBKM Ha 5-10 % no tex nmop, noka op-
TaHOJIENITMYECKAsA OLlEHKa He IOKaXKeT yXyZAllleHu:A BKyca
IIPOJYyKTa.

PasBuTie anbTepHAaTUMBHBIX TEXHOJIOTUII CHVKEHUA
IIOBAapEeHHOI COMM B MACHBIX IPOJYKTaX OCYIIECTBAETCA
PasIMYHBIMU CIIOCO6aMM, BK/IIOYAIOUIVMY yMEHbIIEHIe
KO/IM4YecTBa NOOaBIAeMOI IIOBAPE€HHOM COJN; MCIIOJIb-
30BaHMe CO/e3aMeHNTeNIell; 3aMeHy 4acTy colmu Ha Oec-
XJIOpUJIHBIE CONMY, HAanpuMep, bocdarel; UCIIOTb30BaHNUE
apOMaTy3aToOpOB, YCUINTENell BKyca; JOOaB/IeHNEeM B pe-
LENTypy CIeluii, NpAHOCTeN, NPYMEHEHNEM BBICOKOTO
TUAPOCTATUYECKOTO JIaB/IeH)sI, KOMOMHIPOBaHMEM YKa-
3aHHBIX METOJOB.

CHusiceHUe cO0ePHAHUS cCONU
6 meueHue O1UMeNbHO0 Nepuoda epemeru

Hanbonee mpocTbIM METOLIOM CHVDKEHUA KOMUYECT-
Ba CONMN AB/IAETCHA, TaK HasblBaeMasl, TEXHOJOTMS «CHMU-
xxeHUs cTenc» («reduction by stealth»), sakmouaromiascs
B IIOCTENIEHHOM CHYDKEHIY COEePKaHNA COMY B IMILEBBIX
IIPOAYKTAX B TeYeHMe IJIMTENbHOTO IIepMofia BpeMeHM.
[Tpn sTOM mOTpebuTENN OXUAAIT IOMYIUTh HPOJYKTHI
C MEHBILIUM COJep>KaHNeM COJIM, KOTOpble JO/DKHBI CO-
XPaHATb TPAJUIVOHHBIN BKYC ¥ BHELIHMII BUJ, U OBITH
IIoJIe3Hee 13-3a COKpallleHMs COiep>)KaHMs B HeM HaTpus.
Cunraercs, 4To HeOOJNbIIOE ITOCTEIIEHHOE yMeHbIIEHVe
cofiep)KaHNA COMM B TeueHMe IIUTEIbHOrO Nepuofa Bpe-
MeHM, MO3BOJIAeT MOTpeOUTeNAM, He OIIYIaTh M3MeHe-
HUIl OPraHONENTUYECKNX XapaKTePUCTUK IPOJYKTOB,
a TaKXe CIIOCOOCTBYET M3MEHEHUI0 YYBCTBUTEIBHOCTU
noTpebuTeNnsas K COMEHOCTM MPORYKTa. MMHUMaIbHasA
MPOJO/DKUTEIbHOCTD peanu3alyyl 3TOM TeXHOIOTUM CO-
CTaB/IsIeT He MEHee OHOTO Tofia.

JJaHHbBIT MeTOZ Havyasl IPUMEHATbCA B MUIIEBbIX TeX-
HOZMorusAx 3a pydexxom ¢ 1998 ropa. Tak, cHKeHMe co-
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consumption leads to a growth in a table salt proportion
that enters the human body with food.

For example, technological processing of meat with
the initial sodium content of 63-77 mg/100g of a product
leads to a significant increase in sodium in meat products:
the minimal level is 311 mg/100g and maximal level is 1030
mg/100g, respectively.

A sodium chloride reduction in meat products is a
technically difficult task as it is necessary to maintain de-
sired functional and technological characteristics: salty
taste, an increase in muscle protein solubility and an in-
crease in water binding capacity, a decrease in a microbial
growth, which in many cases can be provided by using
other ingredients and technological means with similar
functions.

The simplest approach to reducing the salt content is a
stage-wise gradual decrease in its doses by 5-10 % until the
point when an organoleptic assessment will show product
taste deterioration.

The development of alternative technologies of a table
salt reduction in meat products is carried out by different
methods, including a decrease in the quantity of added
table salt; the use of salt replacers, partial salt replacement
with chloride-free salts, for example, phosphates; use of
flavoring agents; addition of spices into a recipe, use of
high hydrostatic pressure and combination of the indicat-
ed methods.

Reduction of salt

over a long period of time

The simplest method of salt reduction is, the so-called,
technology of reduction by stealth that consists in a grad-
ual reduction of the salt content in food products over a
long period of time. With that, consumers expect obtain-
ing products with less salt content which would retain the
traditional taste and appearance and be healthier due to
a sodium content reduction. It is considered that a low
gradual reduction in the salt content over a long period of
time will allow consumers not to sense changes in prod-
uct organoleptic characteristics and facilitate changes in
consumers’ sensitivity to product saltiness. The minimal
duration of this technology realization is not less than
a year.

This method has begun to be used in food technolo-

gies abroad since 1998. For example, a reduction of the salt
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iep>KaHMe COJIM, VICTIONb3YsI METOJ, «CTENIC», B IPOAYKTaX
¢upmbl Heinz mo3BommmIo yMEeHbIINTD COfepXKaHUe COMN
Ha: 40 % B KOHCepBUpPOBaHHOII paconn, 38 % — B MaitoHe-
3e,29 % — B TOMaTHOM KeT4ytie [3]. [/t MACHBIX IIPOAYK-
TOB JJAHHBIX METO]] €llle He UCII0/Ib30BaJICH.

HpOMblulﬂeHHble Komno3uuuu conesameHumerneti

Hawuboree mmpoko B Hay4HOII TUTEpPaType OCBEIIeHbI
pe3ynbTaThl MICC/IEOBaHMI, HAIIpaB/IEHHBIX HA U3y4YeHue
B/IVISTHMS 9aCTMYHON 3aMeHbI IIOBAPEHHOI COM Ha XJIO-
PUABL Ka/lns, Kalblyus, pexke XJIOpUf MarHus, aMMOHMSA
B TeXHOJIOTUY MSACHBIX IPOAYKTOB M OLEHKY WX JIeHCT-
BUSA Ha (PYHKLMOHAIbHO-TEXHOIOTMYECKIE VM KaueCTBeH-
Hble IIOKasaTe/ ¥ 6e30IIaCHOCTb MACHOI IPOAYKIVIN,
M3TOTOBJIEHHOI C MX MCIONb30BaHMeM [4], a TakXxe BO3-
MOXXHOCTU IIPMMEHEHMS [IPyTUX cojie3aMeHMTenel, Ha-
HpuMep, KOMIO3ULIMU U3 JIU3VHA Y STHTAPHOI KUCIIOTHI,
VIMEIOLIell COJIOHOBATBIN BKYC M OIpefie/IeHHbIe IIPOTH-
BOMUKpPOOHBIE ¥ aHTMOKCUIAHTHBIE CBOVICTBA, ¥ KOTOpast
MO>KeT OBITh MCIIOJIb30BaHa KaK 3aMEHUTENb 10 75% 1o-
BapEeHHO COMMN.

JlaHHBIe MHOTO/TETHUX MCCTIEOBAHMII B 00/1aCTI paspa-
6OTKI KOMITO3MIIVIIA, TIO3BOJIAIOIIVIX COKPATUTD JO3MPOBKY
XJIOpy/a HaTpus B NMUILEBBIX IPOAYKTAX, YXKe Al CBOU
pe3y/IbTaThl B BUjEe KOMMEpYeCKMX IIpeIrapaToB coje3a-
menurenent. Tak, komnanueit «AkzoNobel» paspaborana
KOMITO3MI[VISI HA OCHOBe XJIOpujia Kamus, ¢ fobaBieHneM
BKYCOapOMATNYeCKIX SKCTPAKTOB ¥ APOMATHU3aTOPOB LA
CMATYEeHNA TOpbKOro mpuBKyca. CTOUT OTMETUTb, UTO
IpeIo>KeHHasA TeXHOJIOTHA MOoMTy4eHNs cone3aMeHuTerne
IpefcTaB/seT co00/l He MeXaHNYecKoe CMeIIVBaHIe OT-
JIeTIbHBIX VIHTPEIVIEHTOB, a IIPOM3BOJCTBO I'PAHYII C PaBHO-
MEpPHBIM pacIIpefie/ieH/IeM BCeX COCTABHBIX KOMIIOHEHTOB,
YTO IPENATCTBYeT PACC/IaMBAHNIO CMECH B IIpoLiecce TPaH-
CIIOPTMPOBAHMA ¥ XpaHeHNsA. B kadecTBe Takux mpernapa-
toB pupmoit «AkzoNobel» ipezcraBiensr conesameHnTenu
Mapku Suprasel, npencrapsomye coboil cMech XI0opyuaa
HATpUs, XJIOPUAA KM M BKYCOapOMAaTU4eCKMX MHTPey-
enrtoB. [Ipu ucnonb3oBanun Suprasel B3ameH moBapeHHOI!
COJIY B PAaBHOM KOJIMYECTBeE, COflep>KaHVe XIopy/ia HaTpus
B IIPOAYKTe CHIDKaeTcsA Ha 35-40 %.

JI3BeCTHBI KOMMepYecKye IpemapaTrbl COMM C IIO-
HIDKEHHBIM cofiep>kaHneM Harpus — Diasal, Co-Salt,
Adolph’s Salt Substitute, Morton Salt Substitute u ap.

Bocnpuﬂmue CO71eH020 8KYca U ycunumenu eKyca

BaxHoII 3a/1adeil IpU COKpaLEHUN COflep>KaHUA XJIO-
pysia HaTpyA B MACHBIX IIPOJYKTaX AB/AETCA COXpaHEHME
VX TPaJULIMOHHOTO COJIEHOTO BKYycCa.

/3BecTHO, YTO UCIO/Nb30BaHME KOMIIOHEHTOB C pas-
HbIMM BKYCOBBIMM HaIIPaBI€HUAMM IO3BOAET YCWIN-
BaThb MM HOfIAB/IATb MHTEHCUBHOCTD BKyca [5]. Hampu-
Mep, KUCTBIN M CONIEHBIN BKYC CUMMETPUYHO BIMAIOT Ha
VMHTEHCUBHOCTD IPYT APYTa, YCUAMBAs IIPU HUSKUX KOH-
LeHTPalMAX U TOflaB/IAsA IPY BBICOKMX MHTEHCUBHOCTAX/
KOHLleHTpauuit [6]. [opeub nopaBisgeTcss B IPUCYTCTBUN
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content using the stealth method in the products of Heinz
company allowed reducing the salt content in canned kid-
ney beans by 40 %, in mayonnaise by 38 %, 29 % in tomato
ketchup by 29 % [3]. This method has not yet been used for

meat products.

Commercial compositions of salt substitutes

In the scientific literature, the results of the research
aimed at studying an effect of partial table salt replacement
with potassium and calcium chlorides in the meat product
technology and an assessment of their effect on the func-
tional and technological properties, qualitative indicators
and safety of meat products manufactured with their use
are the most broadly covered [4]. Less often, the studies
are concerned with the use of magnesium and ammonium
chlorides as well as the use of other salt substitutes; for ex-
ample, a composition of lysine and succinic acid, which
has a salty taste and certain antimicrobial and antioxidant
properties and can be used as a replacer of up to 75% of
table salt.

The data of long-term research in the field of developing
compositions that allow reducing a sodium chloride dose in
food products have already given their results in the form
of commercial preparations of salt substitutes. For example,
AkzoNobel has developed a composition based on potas-
sium chloride with addition of flavoring extracts and flavor-
ing agents to mask the bitter aftertaste. It is necessary to note
that the proposed technology for salt substitute production
is not mechanical mixing of separate components, but pro-
duction of grains with the homogeneous distribution of all
constituents, which prevents de-mixing in the process of
transportation and storage. AkzoNobel presents the salt re-
placer Suprasel, which is a mixture of sodium chloride, po-
tassium chloride and flavor-enhancing ingredients. When
using Suprasel instead of table salt in an equal amount, the
sodium chloride in a product is reduced by 35-40 %.

The commercial preparations of Diasal, Co-Salt,
Adolph’s Salt Substitute, Morton Salt Substitute and others
are available.

Perception of salty taste and flavor enhancers

An important task in a sodium chloride reduction in
meat products is maintaining their traditional salty taste.

It is known that the use of components with different
taste directions allows enhancing or suppressing the taste
intensity [5]. For example, sour or salty taste symmetrical-
ly influences the intensity of each other enhancing at low
concentrations and suppressing at high intensities/concen-
trations [6]. Bitterness is suppressed in the presence of so-
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HATpus Npu M060J KOHIIEHTpALUK, B TO BpeMsl KaK co-
JIEHBIII BKYC MeHee IofiBep>keH ropeunt. C1aiocThb oAaB-
JseT conmeHblit BKyC [7]. [Ipy 9TOM BKyCOBBIE OLIYILIeHNs
BOCIIPMHVIMAIOTCS C Pas/IMYHOI CKOPOCTBIO, 11 Hambosee
OBICTPO BO3HNMKAET OIIYIIIeHIe COTIEHOTO BKYCa.

J3BeCTHO, YTO XJIOpUJ HATpuUA AUCCOLMUPYET Ha
VIOHBI HAaTpMA M X/I0pa, KOTOpble IPUAAIOT CONEHbIN
BKyC. B HacTosi1ee BpeMs yCTaHOBJIEHO, YTO, B NIEPBYIO
o4epenib, 3a CONEHBI BKYC OTBeYaeT MOH HATPUsA, B TO
BpeMsI KaK VOH X/IOpa UTpaeT MOAYINPYIOLIYIO poyib [8].
BocmpusiTie coneHOro BKyca HauMHaeTCs1, KOTia HaTpui,
HIPUCYTCTBYIOLINI B IPOYKTE aKTUBUPYET SIUTENNAb-
Hble HaTpueBble Kanajbl (epithelial sodium channels)
(ENaCs) Ha BKycOBBIX penentopax 1 addepeHTHBIN
CHUTHAJI OTIIpaB/AeTCA 006/1aCTh MO3Ia, OTBEYAKIYI0 3a
BocnpuATIe BKyca. Onpefenenne COIeHOCTU IIPOUCXO-
AT, KOTZIa KOHIIEHTpALMsA HaTPUs JOCTAaTOYHO BBICOKA
He TOJIbKO JIJIS1 TOTO YTOOBI aKTUBUPOBATh BKYCOBbIE pe-
LIENTOPBI, HO TaKXe J/IsI IPOM3BOJCTBA MEKTPUIECKUX
UMITY/IbCOB, KOTOpPBIe MOTYT OBITb IPOBEJEHBI Yepes
CEHCOPHBbIE HEPOHBI B MO3I, I[le OHU JeKOAUPYIOTCH,
[I03BOJISISI OLIEHUTH BKYCOBBIE XapaKTEPUCTUKNU. ITO U3-
BECTHO KaK IIOPOT paclo3HaBaHuA [2].

Vcnonp3oBaHMe HEKOTOPBIX YCUINTENEl BKYCa, TAKMX
KakK [J[yTaMaT HaTPMs, MHO3MHAT HATPM, SKCTPAKT JIPOXK-
Keil, TUIPO/IM30BaHHBIN PaCTUTENIbHBII 6€/T0K II03BOJIAET
YCUINTD COJIEHBIN BKYC U COKPATUTh COflepXKaHMe HaTpus
B roroBoM npopykre [9]. McGough u coaBT. 06bACHAIOT
3P dEKT «COMeHOCT», MpUjaBaeMblil YCYIUTEIAMN BKY-
ca 3a CyeT aKTMBAIMM perenTopamy BKyca ymamu [10].
OnHako, MOJIEKY/IIPHBIE 1 KJIETOYHbIE MEXaHU3MBI, JIeKa-
1[yie B OCHOBE BOCIIPUATIA BKyCa COMU He IIOTHOCTBIO U3-
Y4€HBI, YTO YCTIOXKHSIET MOVCK ONTYMA/TbHbIX KOMITIOHEH-
TOB, IIO3BOJIAIOLINX YCUIUTD CONIEHBIN BKYC.

Onmumusayus pazmepos u popmut conu,
KaK cnoco6 CHUMEHUS ee CO0ePHCAHUS

Bocnpusitiie comeHoro BKyca Tak)ke CBsi3aHO € ¢op-
MOJI 11 pa3MepaMy KpUCTa/UIoB comu [4-6, 9].

ITo manHBIM Rama u coasT., pasMep KpUCTAJIZIOB COMNU
MMeeT OCHOBOIIO/IAraollee 3Ha4eHNe, TaK KaK YeM MeHb-
IIe KPUCTA/UIBI COJIM, TeM JIerde OHAa IPOHVKAET B IPO-
IYKT, 9TO IPUBOAUT K YBEIMYEHNIO BOCIIPHUSATIE COIEHOTO
BKyca. CUnTaeTCs, 4TO BOCIPUATHUE COTIEHOTO BKYCa IIPO-
MCXOINT M3-3a PACTBOPUMOCTH X/IOPMAA HATPUSA B HOJIO-
CTM PTa, YTO NMPUBOANUT K YBEMUUEHMIO BOCIPUATHS ee
Bkyca [6]. ViccnenoBanms Kilcast u coaBT. mogTBepxpator,
9TO YeM MeHbIlle pasMep YaCTUL], TeM ObICTpee CKOPOCTh
PacTBOpeHMs U, C/IE[IOBATE/IBHO, BbIIle YPOBEHD 1 IHTEH-
CUBHOCTD BOCIIPUSATHA comu [9].

CoxpaHeHle MHTEHCUBHOCTY COJIEHOTO BKyca BO3-
MO>KHO TPV MCIIO/Ib30BAaHNUM MHKATICYTMPOBAHHOI COIA,
YTO MO3BOJISIET YMEHBIINTD €€ COfep)KaHNe B IPORYKTe
1o 50 % [11], ogHAKO IpM MCHONTb30BAaHUM MHKAIICYIVPO-
BaHHOII COMM TaKXKe 11e7leco00pasHo MUCIIOIb30BaTh Ootee
MeJIKIe KPUCTAIIIBL.
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dium in any concentration, while salty taste is less affected
by bitterness. Sweetness suppresses salty taste [7]. With
that, taste sensations are perceived with different rate and
sensations of salty taste appear most rapidly.

It is known that sodium chloride is dissociated on the
sodium and chloride ions, which imparts the salty taste
[5]. At present, it is established that the sodium ion is
mainly responsible for salty taste, while the chloride ion
plays a modulating role [8]. Perception of salty taste be-
gins when sodium present in a product activates the epi-
thelial sodium channels (ENaCs) on taste receptors and
the afferent signal is sent to the brain area that is respon-
sible for taste perception. Detection of saltiness takes
place when the sodium concentration is high enough not
only for activation of taste receptors but also for genera-
tion of electric impulses that can be transmitted through
the sensory neurons to the brain, where they are decoded
enabling evaluation of taste characteristics. This is known
as the detection threshold [2].

The use of several flavor enhancers such as sodium
glutamate, sodium inosinate, yeast extracts, hydrolyzed
plant protein allows enhancing salty taste and reducing
the sodium content in a finished product [9]. McGough
et al. explain that an effect of saltiness imparted by flavor
enhancers is conditioned by the activation of umami fla-
vor by receptors [10]. However, the molecular and cellular
mechanisms underlying the perception of salty taste are
not fully studied which makes it more difficult to find opti-

mal components that can enhance salty taste.

Optimization of a salt size and shape

as a method for reducing its content

Salty taste perception is also associated with the salt
crystal size and shape [4-6, 9].

According to the data of Rama et al., the salt crystal size
is of utmost importance as the smaller salt crystals, the eas-
ier it penetrates the product, which leads to an increase in
salty taste perception. It is considered that salty taste per-
ception takes place due to sodium chloride solubility in the
oral cavity, which leads to an increase in perception of its
taste [6]. Kilcast et al. confirm that the less the particle size,
the higher the rate of its dissolution and, consequently, the
higher the level and intensity of salt perception [9].

Is it possible to maintain the salty taste intensity when
using encapsulated salt, which allows reducing its amount
in a product up to 50 % [11]; however, when using encapsu-

lated salt it is also expedient to use smaller crystals.
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B mocrenHme Tombl Takue KOMIaHMM, Kak «MOpTOH»
un «Kaprwu» ontummsupoBamm ¢usndeckyio dopmy
KPMCTA/UIOB IIOBAPEHHOJ COMMU /ISl TOTO, YTOOBI CHenaTh
ux 6omee pacrBopumbiMu [4]. J. Johnson u coaBT. 3ama-
TEHTOBA/IM KOMIIO3MUIINIO, 00eCIeunBaI[yI0 CHIDKEHIEe
COJIN, COCTOSILIIYIO M3 YaCTUL, MOPCKOJL COM PasMepoM 10
20 mMxM 1 apomatusaropos [12]. ITo mHeHuto Liem u co-
aBT. UCIIONIb30BaHIE JAHHOTO CII0C06a ITO3BOIUT CHIKATh
cofiep)KaHue COMY B MACHOI IPOAYKIMM 6€3 YMEeHbIIEeH
COJIEHOTO BKyca [2].

VccnenoBanusa IOKas3aam, 4YTO MCIIONb30BaHUE Ye-
mryitqaroit comu (flake salt) (conp B Bume TOHKMX X/I0Ib-
€B) MOXeT OBITh CIIOCOOOM CHVDKEHMsI COlePYKaHMsL COMM
B MSCHBIX NpopykTax [4]. Ee mpumenenne 6onee ¢pyHk-
[[MOHAJIBHO, OHa ObICTpee pacTBOpsieTcs u obecrednBa-
eT yBenudueHue pH, MoBbIlIeHNe paCTBOPUMOCTH OEIKOB
" BBIXOJja TOTOBOI mpoaykuuu. Hanbornee renecoobpas-
HO ee JICIO/Ib30BaHMe IIpY NPOU3BOJCTBE MACHON IpO-
AYKLUMY, B PELENITYPy KOTOPOJi He BXOAUT BOJA, HAIIPH-
Mep, — JiiAd ChIPOBATIEHOI.

Komnaumss MortonSalt onuceiBaer cBolo paspabot-
Ky — geHaputHylo conb StarFlake kak «rubpup», B ko-
TOPOM CKOMOVHMPOBAHBI HanboJIee 1moe3Hble CBOICTBA
KPUCTa/I/INYECKON M 9ellyli4aTol conu. PasBeTBIeHHbIe
WIN «3Be3[uaTble» KPUCTA//IBI TAKOM COMM OOIafaroT
HM3KOJM IIJIOTHOCTbIO, BBICOKON YHENbHON IIOBEPXHO-
CTHIO, BBICOKOI CKOPOCTBIO PACTBOPEHMUsS U, UTO OCO-
OeHHO NORYEPKMBAETCS, MAaKPOIOPUCTOCThIO. Takas
¢dbopma comu, Mo YTBEP>KAECHUIO KOMITAaHUN MOXeT OBITb
VICTIONIb30BaHMUsA IJIs1 CHIDKeHus ypoBHsA NaCl B MsCHBIX
IpOAyKTax [4].

Ob6pabomxa c ucnonv3osanuem

8bICOK020 2UOPOCMAMUUECK020 0ABTIEHUS
U OUeHKA B03MONCHOCU UCNONIb308AHUST
HemMpaoUyUOHHLIX Memo006 NPuU nocose

Eme ogHMM MeTOJOM CHVDKEHVS COHEpP)KaHWSA COJM
B MACHBIX IIPOAYKTOB SABJAETCA IPVMMEHEHNe albTepHa-
TUBHBIX METOJOB T€XHOJIOTMYECKOI 00pabOTKM MSACHOTO
CbIpbsi. PAgoM 3apyOexHBIX MCCIefoBaTeell HOKasaHa
HEePCIeKTUBHOCTD MCIIOIb30BAHNUS TEXHONIOT UM 00paboT-
K/ MSICHOTO CBIPbsI BBICOKVMM TMIPOCTATUYECKUM JjaBiie-
HIYIeM JI/IS1 CHVDKEHMs XJIOpy/ia HaTPysi B TOTOBOM ITPOAYK-
te. O6pabOTKY 110/] BBICOKMM JJaB/IEHNEM — 9TO TeIJIOBOII
MeTOf] COXpaHeHMA MPOAYKIVIN, KOTOPbIl MHAKTUBYPYET
BereTaTuBHble (OPMBI ITATOTEHHBIX MUKPOOPTaHM3MOB
C NIOMOIIBIO JIAaBJICHNS, a He TeMIleparypbl. [l aToro
MCIOb3YIOT JaBneHue okono 400-600 MIla u ymepeH-
Hble TeMIlepaTyphnl mporecca (<45°C), 4TO IO3BOIAET
obecreunTh MUHMMAIbHOE BO3[ENCTBNE Ha BKYC, KOH-
CHUCTEHIVIO, BHEIITHNII BUJI ¥ MNILEeBYI0 LIEHHOCTbD [13, 14].
Haunblit a¢dext focTuraertcss B pesyabrare M3MEHEHUs
(bYHKIMOHAMTPHBIX CBOMCTB O€/IKOB, TaKMX KaK IOIIO-
I[eHNe U YAep)KaHue BOAbI, YAyUIleHue SIMYIbIUpPYIOLIel
CIIOCOOHOCTM ¥ PACTBOPUMOCTU MMOPUOPUIIIIPHBIX
6enkoB [15]. [TpegmonaraeTcs, 4To BO3/eICTBIE BHICOKUM
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In recent years, such companies as Morton and Cargill
have optimized the physical shape of table salt crystals to
make them more soluble [4]. J. Johnson et al. patented a
composition that ensures a table salt reduction and con-
sists in the particles of sea salt with a size of up to 20 pm
and flavoring agents [12]. According to Liem et al., the use
of this method will allow lowering the salt content in meat
products without reducing salty taste [2].

The studies showed that the use of flake salt (salt in
the form of thin flakes) can be a method for lowering the
salt content in meat products [4]. Its use is more func-
tional, it is dissolved faster and provides an increase in
pH, protein solubility and finished product yield. It is
most expedient to use it in production of meat products,
which recipes do not contain water, for example, for air
dried products.

Morton Salt Company describes its product, dendritic
salt Star Flake, as a hybrid, which combines the most ben-
eficial properties of crystal and flake salt. The branched or
«star» crystals of this salt have low density, high specific
surface, high rate of dissolution and, which is especially
emphasized, macro-porosity. According to the statement
of the company, this form of salt can be used for reducing

the NaCl level in meat products [4].

Processing using high hydrostatic
pressure and assessment of the possibility

to use non-traditional methods in curing

The other method for reducing salt in meat products
is the use of alternative methods for technological pro-
cessing of meat raw material. Several foreign researchers
proved the potential of using the technology of meat raw
material processing with high hydrostatic pressure to re-
duce sodium chloride in a finished product. High pressure
processing is a thermal method of product preservation,
which inactivates the vegetative forms of pathogenic mi-
croorganisms by pressure and not by temperature. To this
end, a pressure of 400-600 MPa and moderate process
temperatures (<45 °C) are used, which ensures a minimal
impact on taste, consistency, appearance and nutritive val-
ue [13, 14]. This effect is achieved as a result of changes in
the protein functional properties, such as water absorption
and retention, an improvement in emulsifying capacity
and myofibrillar protein solubility [15]. It is suggested that

an exposure to high pressure has an effect similar to that



THEORY AND PRACTICE OF MEAT PROCESSING N2 | 2017

JlaB/IeHNeM OKasbIBaeT JeICTBME IOJOOHOe MeliCTBUIO
COJIYU Ha COMI0OMTN3ALI0 MIOGUOPU/UIPHBIX O€TKOB IY-
TeM M3MeHEHMsI IPOCTPAHCTBEHHON CTPYKTYpPbI GENKOB
U CIocoOCTByeT 0Opa3oBaHMIO rejeit MuoduoOpumAp-
HBIX O€/IKOB ITpY HM3KO KOHLleHTpauymu comu (1,2 %), 9To
HEePCHEeKTUBHO /ISl CHYDKEHNUS COMNU B MSACHBIX IIPOAYKTaX
[16]. Kpome TOro, B HEKOTOPBIX MCCIEOBAHNUAX OTMeYe-
HO, 4TO 00paboTKa BBICOKMM JaBJIeHNEM YCUINBaeT BOC-
HpUATIE COMEHOCTH MACHBIX IIPOAYKTOB [17]. O6paboTrka
BBICOKVIM JIaB/IeHNEM 00/1afjaeT OTIMYHBIM IIOTEeHLIMA/IOM
B KaueCTBe JOMOTHUTE/IbHOI TEXHOMTOTUY, YTOOBI YBeIN-
Y9UTH CPOK TOFHOCTY MACHON IIPOAYKIVM C TOHVDKEHHBIM
copep>xanueM comu. O'Flynn n coaBt. cpaBHmm addexr
BO3JEJICTBYA BBICOKO maBieHus 1o 150 MIla Ha kon6ach
U3 CBUHUHBI C pasHbIM cofep>kanneM comu (0,5, 1,0, 1,5,
2,0, u 2,5%). CHIDKeHMe cofepyKaHMsI IIOBAPEHHOI COMU
MeHee 1,5% OKasbIBajlo HeTaTMBHOE BIIVSHME Ha LIBET
¥ KOHCUCTEHIIMIO IPOAYKTa. TeM He MeHee, [ONTy4eHHbIE
pe3yIbTaThl CBUJIETENBCTBYIOT, YTO oOpaboTka mpu 150
MIla uMeeT mepcHeKTUBBI [ IMPOU3BOACTBA COCUCOK,
IIpY YCIOBMM KOHIIEHTPALUY COMu He MeHee 2 % [18].

Pasputie HampapleHMA MCIONb30BAHNUA BBICOKOTO
[aBJICHNUS JyI M3TOTOBJIEHMsI MSCHOI IPORYKUMMU C IO-
HIDKEHHBIM COJIep)KaHUeM XJIOpUJa HATpUsA IpefIona-
raeT u3y4eHume MHOTO(AKTOPHOTO IIpOIlecca, YIUThIBA-
IOIIET0 HECKOJIbKO IIapaMeTpOB: aBJieHNe, TeMIlepaTypa
IPOJO/DKUTENbHOCTD, a TAK)XXe JO3MPOBKA COMM U JPYTUX
VHIPeJeHTOB, BIMANMINX Ha (YHKIMOHA/IbHbIE CBOJI-
CTBa MACHBIX IPOAYKTOB [19, 20]. ViccnenoBanus, mpose-
nennble Villamonte v coaBT. ycTaHOBM/IN IOTOXKNUTENbHOE
B/IVsIHVE BBICOKOTO J[IaBJIEHUS Ha BJIarOCBS3BIBAIOIIYIO
CIIOCOOHOCTD, YTO IPEAIOIaraeT BO3MOXXHOCTb CHIDKe-
HIIS1 He TOJIbKO COfIep>KaHMsI IIOBApEeHHOI COMY, HO U TN~
meBbIX ¢pocdaTos. Tak, Declan J. Troy u coaBT. oneHuBa-
mn 3P PeKTUBHOCTD UCIOIB30BAHNSI BHICOKOTO JJaBJIEHIIS
IUISL CHVYDKeHMsI YPOBHs comu 1 pocdaToB B COCUCKAX s
3aBTpaka. VccrenoBarensiMu yCTaHOB/IEHO, YTO 06paboT-
Ka ChIpOro MsACHOTO (apiua gasnerveM 50, 150 n 300 MIla
MO3BO/IM/IA YMEHBIINTD COfiep)KaHMe COMM B COCHCKAaX
¢ 2,5% mo 1,5% u docdaros ¢ 0,5% mo 0,25% 6e3 yxyn-
IIeHNs Ka4ecTBa MPOAYKTA U €r0 MMUKPOOMOIOTIYeCKOI
6€30MacHOCTM, C OJHOBPEMEHHBIM CHIDKEHMEM IIOTepb
pu TepMo0o6paboTKe U yBemdeHreM Beixofa. O6pabor-
Ka 1oy fasnenyeM 150 MIla obecrneunia MakcCuMaIbHYIO
CTabMIBHOCTD (apIIeBoOil SMY/IbCHUM, HAWIYYIINe IOKa3a-
Te/U BJIaTOCBA3BIBAIONIEN CIIOCOOHOCTY, COYHOCTH, KOH-
CUCTeHLUM U Jp. 6e3 YXy[IIeHNs [[BeTOBbIX ¥ BKYCOBBIX
XapaKTepPUCTHK, YTO CBA3AHO C yIydlleHreM (QyHKINO-
HAJIbHBIX CBOJICTB MBIIIEYHBIX OEIKOB B pesybrare I0-
BBIIIEHUsI PAaCTBOPUMOCTH OIpefeNT€éHHbIX MUOGUOpPIUII-
JAPHBIX O€NIKOB U YIYYIIEHMA CBA3BIBAHUA MEX[Y
YacTUIIAMM MsCa B MSCHBIX NPOAYKTaX 9MY/IbCHOHHOTO
tuma [20].

Clariana 1 COaBT. MCC/IEHOBaIM BIVSIHNE BBICOKOTO
laBJICHNUS Ha CBIPOBsUIEHblE NTPOAYKTHI U3 MscCa U yCTa-
HOBWJ/IV, YTO BBIPAXEHHOCTb COJICHOTO BKYCa YBEINYM-
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of salt on of myofibrillar protein solubilization by changing
the protein spatial structure and favors myofibrillar pro-
tein gelation at the low salt concentration (1.2 %), which is
promising for reducing salt in meat products [16]. In ad-
dition, several studies found that high pressure processing
enhances the perception of saltiness in meat products [17].
High pressure processing has an excellent potential as an
additional technology to extend shelf-life of products with
the reduced salt content. O’Flynn et al. compared an effect
of pressure (up to 150 MPa) on pork sausages with different
salt content (0.5, 1.0, 1.5, 2.0, and 2.5 %). A reduction in the
table salt content less than 1.5% had a negative impact on
product color and consistency. Nevertheless, the obtained
results suggest that processing at 150 MPa is promising for
frankfurter production provided that the salt concentra-
tions is not less than 2 % [18].

The development of the direction of using high pres-
sure for manufacturing meat products with reduced salt
content involves the study of a multifactorial process that
takes into consideration several parameters: pressure,
temperature, duration and doses of salt and other ingre-
dients influencing functional properties of meat products
(19, 20].

Villamonte et al. established a positive effect of high
pressure on water binding capacity, which suggests a
possibility to reduce not only the table salt content but
also food-grade phosphates. Declan J. Troy et al. assessed
the effectiveness of using high pressure for reducing the
salt and phosphate levels in frankfurters. The research-
ers established that high pressure (50, 150 and 300 MPa)
processing of raw minced meat made it possible to re-
duce the salt and phosphate content in frankfurters from
25% to 1.5% and from 0.5% to 0.25%, respectively,
without impairing product quality and microbiological
safety with a simultaneous decrease in cook losses and
yield increase. Processing with 150 MPa pressure ensured
maximal emulsion stability, the best values of the water
binding capacity, juiciness, consistency and so on without
deteriorating color and flavor characteristics, which was
associated with an improvement in functional properties
of muscle proteins as a result of an increase in solubility
of certain myofibrillar proteins, as well as an improve-
ment in binding between meat particles in emulsified
meat products [20].

Clariana et al. studied an effect of high pressure on
dry-cured meat products and established that the inten-

sity of salty taste increased as a result of high pressure
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Bajach B pe3y/bTaTe IPYMEHEHMsl BBICOKOTO JaBJI€HIs
(6onee 500 MIIa). Ha ocHOBaHUM 3TOT0, O6HIIO BHICKa3aHO
IPEJIIONIOKEHNE, YTO BBICOKOE JJaB/IeHNe 3MeHsIeT B3an-
MOJIEVICTBYE MEXMY IOHAMM HaTpys U OelKaMu, BBICBO-
60>K71ast IOHBI HATPMSA U IIOBBILIAA MX JOCTYIHOCTD JIA
BKYCOBBIX DeEILIENITOPOB. B coOTBeTCTBMUM C IpOBefeH-
HBIMJM MCC/IEOBAHMAMM BBICOKOE JjaBJIeHVe CIIOCOOHO
00€eCIeunTb eCTECTBEHHOE YBe/IMUEHe «COTIEHOCTI», TEM
CaMbIM SBJIAACH A/IbTEPHATUBOI [JIs1 CHVDKEHMS COfepiKa-
HusA comu [17].

B HemenkoM MHCTUTYTe muieBbIx TexHomornit (DIL)
U3y4azach BO3MOXXHOCTb CHIDKEHMA IIOBAapEHHOI COMN
B BapeHOJ BeTUYNHe IPY UCIO/Nb30BaHUY BBICOKOTO JaB-
nenusA. Ilpy mpoBefeHNM MCCTENOBAaHMII POVU3BOMVIIN
BETUVHY I10 TPAAUIVIOHHOI TEXHOIOTUN C COfepKaHIeM
comu 0; 0,95; 1,33 u 1,90 %. BospericTBue Ha MPOJYKT JaB-
neruem 100, 300 n 600 MIIa ocymecTBnAnM Ha OTHEINb-
HBIX 9Talax 06paboTKy B TedeHue 5 MUH (ChIpbe, TIOCTIe
VHDBELVPOBAHMS, II0C/Ie MACCHPOBAHMA U IIOCTIE TepMOO-
6pabotkm). VccnenoBarensmMm yCTaHOB/IEHO, YTO Hanbo-
Jiee 11e1ecO00pasHO IJIs CHYDKEHUS COJEPXKaHuUsA COMM 1O
30 % npumeHATh BhICOKOE mapnenue 100 MIla nmocie mac-
CHPOBaHMs, BIArOCBS3BIBAIOIASI CIIOCOOHOCTD TIPY 9TOM
yBeMUYMBaeTCA Ha 5% M CHIDKAIOTCA IIOTEpU IIpU BapKe
[21, 22].

OnHako IIpy BCex MOIOKNUTENbHBIX MOMEHTAX MCIIO/Ib-
30BaHNA BBICOKOTO JAB/IEHUA IIOC/IEACTBUA €ro IpuMe-
HeHVs1 Ha 6e30I1aCHOCTD MMIIEBBIX IIPOAYKTOB ellle 0CTa-
eTCsl He VCCIe[IOBAaHHBIM, II03TOMY HeNIb3s MCKIIOYNTD
BO3MOXXHBIIT TOKCUYHBIT 9 (EKT OT ero MCIoIb30BAHNS
B IIMIIEBOJ ITPOMBILIIEHHOCTH. VI3BECTHO, YTO BBICOKOE
laB/ieHNe CII0OCOOHO M3MEHATh aKTMBHOCTH (DepMEHTOB
U CTPYKTYPY HEKOTOPBIX O€/IKOB, 3a CYeT Pa3pyLIeHNs BO-
IOPOIHBIX U IUAPodOOHBIX cBsi3elt [23-25].

3a py6exoM B KauyecTBe a/IbTePHATHBHOI TeXHOIOT YN
B IIpOLIecce II0COIA /IS CHVDKEHMI HUTPUTA HATPUA U3yda-
JIICh BO3MO>KHOCTY MICTIO/Ib30BaHMsI BOZLBI ITOC/IE TI/Ta3MeH -
Holt 06paboTku. Oehmigen u coasrt. [26] cooburanm, 4To
B3aMMOJIeVICTBIE IIa3Mbl C XMIAKOCTDIO IPUBOANT K (op-
MMPOBAHMIO aKTUBHBIX (GOPM a30Ta, TAKMX KaK HUTPAT
(NO, -) u mutpur (NO, -), a TaKkxKe aKTUBHbIX HOPM KiC-
JIOPOJia, KOTOPbIe IPUBOMAAT K YHUUTOXKEHUIO MIKPOOPTa-
HU3MOB. TakuM 06pa3oMm, ObIIO C/ielTaHO MPEATIONIOKEHIE,
4TO HUTPUT, 0Opasylomuiicsa B Boje ocie ee 00paboTkn
IJIa3MOJT, MOXKeT OBITb MCIIONIb30BaH B IpoLiecce Mocona
MSICHBIX ITPOJYKTOB.

Kopeiickne yuensle [27] mopTBepmmmi, 4TO IOCTE
mwia3MeHHoit obpabotku (PTW) puctunimposaHHO
BOMIbI B TedyeHue 60 MUHYT OHa cofepxKana 50 MUIIMOH-
HBIX foneit HuTputa. Yto6s! onennth BausiHue PTW Ha
dbopmmpoBaHe 11BeTa Msca ObIIV M3TOTOB/IEHbBI Pas/Iny-
Hble 00pasIpl MACHOTO (hapiuia B 3aBUCUMOCTM OT pe-
LenTypsl (KOHTPO/Ib — MSCHOI dapin 6e3 fobaBneHus
VICTOYHVKA HUTPUTA; MACHOI! (apiu ¢ fobasneHnem PTW;
MsCHOI ¢apir ¢ fobasrenreM HuTputa Harpus). [Toce
TepMIUYIECKOIl 00pabOTKM MACHOTO (hapira Mexy KCIIe-
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application (more than 500 MPa). Based on these results,
it was suggested that high pressure changed the inter-
action between the sodium ions and proteins, releasing
the sodium ions and increasing their accessibility to the
taste receptors. According to the performed research,
high pressure can provide a natural increase in saltiness,
being, therefore, an alternative method for salt reduc-
tion [17].

In the German Institute of Food Technologies (DIL),
the possibility of a table salt reduction in cooked ham
when using high pressure was studied. In the study, ham
was produced according to the traditional technology
with the salt content of 0; 0.95; 1.33 and 1.90 %. A product
was exposed to high pressure (100, 300 and 600 MPa) for
5 min. at different stages of processing (raw material, after
injection, after tumbling and after cooking). The research-
ers established that for salt reduction to 30 %, it is most
expedient to use high pressure (100 MPa) after tumbling;
the water binding capacity in this case increased by 5% and
cook losses decreased [21, 22].

However, with all positive aspects of the high pressure
use, the consequences of its application in terms of food
safety are still not fully established; thus, the toxic effect
of its use in the food industry cannot be excluded. It is
known that high pressure can change enzyme activities
and a structure of several proteins due to disruption of the
hydrogen and hydrophobic bonds [23-25].

The possibilities to use water after plasma treatment
were studied abroad as an alternative technology in the
curing process for a sodium nitrite reduction. Oehmigen
et al. [26] reported that interaction of plasma with liquids
resulted in formation of the reactive nitrogen species such
as nitrate (NO, -) and nitrite (NO, -), as well as the reac-
tive oxygen species, which led to the antimicrobial effects.
Therefore, it was suggested that nitrite formed in water af-
ter plasma treatment can be used in the process of meat
product curing.

The Korean researchers [27] confirmed that after plas-
ma treatment of distilled water for 60 min., it contained 50
ppm of nitrite. To assess the effect of plasma-treated water
(PTW) on meat color formation, different minced meat
samples were produced depending on formulations (con-
trol — minced meat without a nitrite source; minced meat
with addition of PTW and minced meat with addition of

sodium nitrite). After thermal treatment of minced meat,
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PUMMEHTaIbHBIMY TPYIIIIAMI He OBIIO OTMeYeHO HIKAKOTO
CYIIeCTBEHHOTO Pa3/INyMsl B 3HAUEHMAX 1IBETOBBIX XapaK-
TePUCTUK CBETIOTHI L* 1 >kenTusHsl b*. 3HaueHus kpac-
HOTBI a* TepMmyecKu o6paboTaHHOrO MsCHOro (apura
¢ PTW 6b111 cy1jecTBEHHO BblllIe ITO CPAaBHEHMIO C KOHTP-
onbHOM rpynmoit. OgHaKo 3HauYeHusA a* TepMudecKku oo-
paboranHoro ¢apia ¢ PTW 6pum1 Hipke, yeM y dapura
C HUTPUTOM HaTpys. Takum 06pa3oM, MOXXHO 3aK/TIOUNTD,
yto PTW MOXeT 1cnonb30BaThCs B KaueCTBe MCTOYHMKA
HUTPUTA B IIPOLecce IT0CO/Ia MACHBIX IPOAYKTOB.

IIpumenenue 08yxdasnvix smynvcuii

OnHMM 13 METOIOB, TO3BOJISIIOIINX CHU3UTD COTepIKa-
HJIe COJIM B MACHBIX IPOAYKTAX, AB/LAETCS MCIIO/Ib30BaHIe
nByxdasHOIl saMynbcun Bofa-B Macie-B Boge (W/O/W).
OpHMM 13 TIOJIE3HBIX CBOJICTB JABOHBIX SMY/IbCUIL SBIIA-
€TCs1 TO, UTO UX IPUMeHEHNE TI03BOJIsIET KOHTPOMUPOBATD
BBICBOOO>KZIEH)ME MHKAICY/IMPOBAHHBIX JMHIPENUEHTOB
(comm), MO3BOAIIINX YCUINTD BKYC BellleCTBa IIPY IIOTIa-
JlaHWUM B IIOJIOCTH pTa. [JTaBHBII HEOCTATOK TAKUX IMYIIb-
CUil TeEPMOAVHAMUYECKAs. HEYCTOMYMBOCTD M KOPOTKMIA
CPOK TOHOCTH. YCTaHOBJIEHO, YTO 0Oojlee MHTEHCHBHOE
BOCIIPMATIE COIM B MEHbIIel KOHIIEHTPALMy BBeJEeHNs
B IIPOAYKT BBIllIe B IPUCYTCTBUYU COMM BO BHYTPEHHeN
BofHOIT dase [28].

Kpome Toro, Frasch-Melnik u coasr. [28] ycTaHOBWIM
BO3MO>KHOCTb 3aMeHbI CO/IY BO BHYTPEHHel BOTHOI (ase
XJIOPUCTBIM Ka/ueM, T.K. )KupoBast ¢a3a BOKPYI BHYTpPeH-
Hell BOIHOM (asbl MO3BOJISIET MAaCKMPOBATh TOPbKMII BKYC
XJTOpMZa Kajlvist, B TO BpeMs KaK XJIOPU, HaTPVsI MOYKET IPU-
CYTCTBOBATh TOTIbKO B HAPY)KHOI BORHOII (ase, YTO MOBBI-
IIaeT BOCIIPYSITIE COZIEHOTO BKYCa IMPOAYKTA. TOT IOLXON,
uMeeT 6OJIblINe IEPCIIEKTUBDI, YIUTBIBASL TO, YTO SKUPOBAs
(asa MOXXeT HMBENMMPOBATh IOCTOPOHHMII IPUBKYC, TO CO-
JiepXKaHMe XJI0pU/ia Kamisi MOXKeT ObITh YBEeINYEHO, a, 3Ha-
9T, COfiep>KaHye TIOBAPEHHOI COMI MOXKET OBITh COKpallle-
HO. OHAKO, IIPY 9TOM CJIelyeT YUUTBIBATD, YTO YBETNYEHNE
cofiepyKaHysl Kamus MOXKeT CIIPOBOLIVPOBATh MIPOO/IEMBI CO
3OpOBbEM, OCOOEHHO Y VLI C 3a00/IeBaHIAMM ITOYEK.

3axnarouenne

TakuM 06pasoM, CyIIecTBYeT HECKOTBKO CIIOCOO0B
TEXHOJIOTMYEeCKO 00paboTKM 0e3 MCIOIb30BaHMs 3aMe-
HUTeTIeN XJIOpUAA HaTpus, IIPYMEeHeH)e KOTOPBIX B IIPO-
U3BOJCTBE MACHO IPOAYKIMM TO3BOJIUT COKPATUTD BHE-
CeHle IOBapEeHHO CoM 6e3 YXy/IeHNA TPAAULVIOHHOTO
BKYCa I CPOKa TOTHOCTM:

COKpallleHle Pa3MepOB KPUCTAa//IOB BHOCKMOIJI IOBa-
peHHol1 conu 1o 20 MKM;

BHeCeHIe KOMIIOHEHTOB, YCU/IMBAIOIINX COMIEHBIN BKYC
MACHOJI IIPOAYKLIN;

UCIIO/Ib30BaHNe ABYX(a3HOII IMY/IbCUM BOfIa-B MaciIe-
B BOJIE;

06paboTKa MACHOTO ChIPbsI BBICOKVM JJaB/ICHUEM.
OpHako Tpo6/meMbl B PasBUTUM STOTO HAIIpaBICHMA
B IIPOMBIIIIEHHBIX MacIITabax CBUJETEIbCTBYIOT O HEO0O-
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no significant differences were found between the experi-
mental groups in the lightness (L*) and redness (b*) val-
ues. The a* values in thermally treated minced meat with
PTW were significantly higher compared to that in the
control group. However, the a* values in thermally treated
minced meat with PTW were lower than that in thermal-
ly treated minced meat with sodium nitrite. Thus, it can
be concluded that PTW can be used as a nitrite source in
meat product curing.

Use of double emulsions

One of the methods that enable reducing salt content in
meat products is the use of water-in-oil-in-water (w/o/w)
double emulsions. One of the beneficial properties of dou-
ble emulsions is the fact that their use makes it possible to
control a release of encapsulated ingredients (salt), which
allows enhancing taste of a substance upon its entering the
oral cavity. The main disadvantage of such emulsions is
their thermodynamic instability and short shelf-life. It was
established that upon salt addition into a product in lower
concentration, its perception was more intense when salt
was present in the internal water phase [28].

Moreover, Frasch-Melnik et al. [28] established the pos-
sibility to replace salt in the internal water phase with po-
tassium chloride as the fat phase around the internal water
phase enables masking bitter taste of potassium chloride;
at the same time, sodium chloride can be present only
in the external water phase, which increases a salty taste
perception in a product. This approach is very promising.
Taking into consideration that the fat phase can neutralize
oft-flavor, the potassium chloride content can be increased
and, consequently, the sodium chloride content can be re-
duced. However, it is necessary to keep in mind that an in-
crease in the potassium content can cause health problems
especially in individuals with kidney diseases.

Conclusion

Therefore, there are several methods of technologi-
cal processing without using sodium chloride substitutes,
which application in meat product manufacture will en-
able reducing table salt addition without deteriorating the
traditional taste and shelf life:

— lowering a crystal size of the added table salt to 20 um;

— adding components that enhance salty taste in meat
products;

— using water-in-oil-in-water (w/o/w) double emulsions;

— high pressure processing of meat raw material.

However, the problems in the development of this
direction at industrial scale indicate a necessity of further
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XOAVIMOCTHU JA/IbHEVIIX MICCTIEJOBaHMIA I/ ONITYMM3ALI
OPraHONIENTNYECKUX U TEXHOTIOTMYECKUX CBOJICTB FOTOBOM
npopykuyy. MHorue CTpaHbl Mypa paspaboTay cBoy co0-
CTBEHHbIE ITPOrPaMMBbI CHIDKeHYsI ToTpebennst comu. CoB-
MeCTHas1 paboTa HayYHO-UCCIEOBATENbCKIX YIPEXKJCHII
U TIpefIpUATUI INUIIEBON NPOMBIIIIEHHOCTN CIOCOOHA
MIPYHECTY TIOJIOKUTE/IbHBIE PE3yNbTaTbl B HAIPABIEHUN
CHYDKEHMA ITOBAPEHHOM COMM B MACHOM NPOJYKIVNL.
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investigations to optimize the organoleptic and technolog-
ical properties of finished products. Many countries in the
world have developed their own programs to reduce salt
consumption. Cooperative work of research institutes and
food industry enterprises can give positive results in the

field of table salt reduction in meat products.
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