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KiroueBble cmoBa: unynuH, MacHvle NPOOYKMbvl ¢ HUSKUM coOep-
HAHUEM HUPA, NPEOUOMUK.

AHnnomauyus

Iosviuenue unmepeca nompedumereti K 300p080MY HUMAHUIO
cnocobcmeyem yeenueHur0 cnpoca Ha MACHYI0 NPOOYKUUIO
C NOHUNEHHBIM COOEPHAHUEM HUPA, UMO CHABUML CTLOKCHYIO
3a0avy mneped cHeUUANUCMAMU MACHOLU NPOMbIUTIEHHOCHIU,
CBA3AHHYI0 C BANHOU PONLI0 HUPOBOL MKAHU 6 POPMUPO-
8aHUL NOMPeOUMenvcKux xapakmepucmux. B amoil cessu,
ocoboe 6HUMAHUE YOeNAEMCA BeU4eCBam, KOmopvle MO2yrm
3AMEHUMDb HUPOBYIO MKAHb 8 MACONPOOyKmax. Vnynun aens-
emcs Henepesapusaemvim PpPyKmoonu2ocaxapuoom, Komopoiii
¢ 00HOIL cmopoHbL npedcmassisiem coboii npebuomux, a c opy-
eoti — 0671a0aem mMexHONOUHECKUMY C60TICMBAMU, KOMOpble
103607IA10M UMUMUPOSAMb Hup 6 npodykme. Ipu eudpama-
UUU UHYIUH POPMUPYem 2e/ib, UMEIOULULL CIPYKINYPY, CXONCYI0
C HUPAMU, OH UMeem HellmpanvHolil 6KYC U 3anax, U He 0KA3bl-
saem 6IUAHUS HA aPoOMAM MACONPOOyKmos. Vnynumn enocam
npu U320Mo6EHUU MACHOT NPOOYKYULU 6 PopMe NOPOUIKA UTU
8 npedsapumenvro eudpamuposartom sude. Pepmenmuposan-
Hble KONIOAChL ¢ NOHUNEHHDIM COOEPHAHUEM HUPA, U3201NOBTIEH-
Hble ¢ 000asneHueM UHYNUHA, umelom 6onee Huskue yposHu pH
u akmuerocmu 600vt (a ), u codepicam 6onvuie MOIOUHOKUC-
JbIX 6akmeputi no cpasHeHu0 ¢ MpaoUyUOHHbIMU NPOOYKMaA-
mu. B mepmoobpabomannvix xonbacax, UHyauH yryuuiaem
871020Y0ePHUBAIOULYI0 CHOCOOHOCD U CIMAOUTLHOCHIL MACHO20
apuia, umo no36ongem cOKpaMuUmMy nomepu npu mepmoodpa-
bomxe u He yXyOuiumy opeanonenmuieckue c60icmea npooyx-
ma ¢ Huskum codeprcanuem xupa. Ho emecme ¢ mem, cyuje-
CMeyom 0co6eHHOCMU, KOmopbie He06X00UMO NPUHUMAMD 80
BHUMAHUE 8 CTTYHAe UCNONL30BAHUT UHYTUHA — IO €20 KOTU-
wecmeo, 000aensgemoe 6 NPOOYKM U crmeneHb NOAUMEPUSAUUL.
36vimoutioe KonUuecmeo UHYIUHA MOXern 0Ka3amv Head-
Mu6HOe 6UAHIUE HA CEHCOPHDLE CBOLICMBA NPOOYKMA, A MaKice
npueecmu Kk npooaEMam ¢ NUULE8APeHUEM.

BBengenne

B nocnemume rogbl oTMe4YaeTcs TeHAEHIMA K CHYKe-
HUIO COIEP>KaHMUs XKUpa U COMM B MACHON IPOAYKINY,
a TaKXKe ONTUMM3ALUM >KUPHOKUCIOTHOTO COCTaBa.
MsICONPORYKTHI XapaKTepU3YIOTCsA OTHOCUTETBHO BBICO-
KIM COJiepyKaHMeM XMBOTHOTO Xupa (10 44%) u xmopu-
ma Hatpus (6omnee 4% — [isi MHOTMX BUIOB MSCOIPO-
LYKTOB), SIBJISIIOTCSI MCTOUHMKOM HACBII[EHHBIX )XMPHBIX
KIUCJIOT B paljyiOHe 4e/lIOBEKa, MMEIOT BBICOKYIO dHepre-
TUYECKYIO LeHHOCTh (okomo 2000 x[»x/100r) [1, 2], uto
HepeaKo MPUBOANUT K CepfiedHO-COCYAUCTBIM 3aboeBa-
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Abstract

Fat reduction in meat products is demanded by consumers con-
cerning health issues but represents a serious challenge for meat
industry as fatty tissue plays an important role for the produ-
cts properties. Because of that, a special attention is paid to the
substances that could replace fatty tissue in meat products. Inulin
represents a non digestible fructooligosaccharide that on the one
hand represents a good prebiotic substance and from the other
hand posses such technological propeties that make it a good fat
replacer. In aqueous systems inulin forms a gel having a structure
similar to fats, it has neutral taste and smell and have no impact on
the aroma of meat products. Inulin could be added to meat prod-
ucts in form of powder as well as a water suspension. Low fat fer-
mented sausages with good sensory quality could be produced with
the addition of inulin as a fat replacer, and such products have a
bit lower pH- and a -value and contain a higher number of lactic
acid bacteria then conventional products. In heat treated sausages,
inulin improves water holding capacity and stability of the low fat
meat batter, which reduces cooking loss and shows no adverse effect
on the sensory properties of the low fat product. But, there are also
certain limitations because it should be paid attention to the degree
of polymerization as well as the amount of inulin added the prod-
uct. Otherwise, on the one hand there could be some adverse ef-
fects on sensory properties of the product and from the other hand
an excessive amount of inulin could lead to digestive problems by

consumers.

Introduction

In recent years meat products are subject to many
investigations in terms of composition changes in order
to get healthier properties, especially regarding the fat
content, fatty acid profile, energy value and salt content.
Meat products are characterized by relatively high animal
fat content (up to 44%), being extinctive source of satu-
rated fatty acids in human nutrition, high energy value
(about 2000 kJ/100g), as well as sodium chloride content
(often more then 4% depending on the type of the prod-
uct) [1, 2], which is often connected to the cardiovascular
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HISIM, OXKMpeHno, fuabety un runeprounn [3, 4]. Oco-
6oe BHMMaHMe YHe/AETCA CHIDKEHUIO >KMpa U COIMN,
a TaKXe 00OraIeHNI0 MPOAYKTOB HEKOTOPBIMIU MHIpe-
[IMeHTaMM, KOTOpble 001ajal0T (YHKIMOHA/IbHBIMU
CBOJICTBaMI: IpPOOMOTMKM, IPeOMOTUKM, AVeTUIecKas
K/IeTYaTKa, HEeHACBILEHHbIE >KMPHble KUCIOTHI, BUTa-
MVHBI, MUHepaJbHble BellleCTBa, HaTypaIbHble aHTUOK-
CUJAHTBl U T.JI., YTO NpPeACTaB/IsAeT COO0J KOHI[EMIINIO
(YHKIMOHA/IBHBIX INIIEBBIX IPOAYKTOB [2, 5, 6,7, 8, 9].
PaspaboTka (QyHKIMOHATBHBIX MACONPOLYKTOB JOJIXK-
Ha COOTBETCTBOBATb CEMM TEXHOTOTMYECKUM INPUHIU-
IaM: HeOOXO[MMO YYUTBIBATh COfep>KaHVe VIHTPeJeH-
TOB, KOTOpBIE SABIAITCA AePUIUTHBIMYM HYTPUEHTAMU
B OIpeJIe/ICHHBIX TeorpadMyeckuX perroHax; Macco-
Boe TOTpeb/eHNe IPOYKTOB; COXpaHEHNe CeHCOPHBIX
CBOJICTB IIPOAYKTOB B HEM3MEHHOM BI/Ji€; IOTOXKUTE/b-
HOe B3aMMOJIe/ICTBYIe MEX/Y VHIPeAVMeHTaMu; COflepKa-
HJle MUKPOHYTPMEHTOB JO0/DKHO obecrednBaTtbh 30-50%
CYTOYHOJI TOTPeOHOCTH (B COOTBETCTBUYU C KPUTEPUAMU
BceMmupHoOIT opraHusanyeit 3apaBOOXpaHEeHN); eCTeCT-
BEHHOE COJlep)KaHMe NCIOIb30BAHHBIX MHTPENNEHTOB
B IPOAYKTe; COfiep>KaHNe [00aBI€HHOTO MHIPeUeHTa
IIO/DKHO OBITh YKa3aHO Ha yIakoBKe mpopykTa [10]. Yka-
3aHle MHTPEUEHTOB Ha YIAKOBKe, a TAK)Ke 3asAB/ICHMA
O NMTATe/NbHBIX CBOVICTBAX JJO/DKHBI COOTBETCTBOBAThH
HOPMAaTUBHBIM JOKYMEHTaM, YTOObI He BBOJUTH IIOTpe-
6urerneii B 3abmyxenne [11]. Y4nuTbiBasz, 4To CEHCOpHBIE
CBOJICTBA MACOIPOAYKTOB B OOJIBIION CTEIIEHU 3aBUCAT
OT €ro COCTaBa, TO CHIDKEHNE XXVpa ¥ OJHOBPEMEHHOE
nobasreHre (QyHKIMOHANTBHBIX MHIPEAVEHTOB TO/DKHO
obecrieunBaTh COXpaHEHME CEHCOPHBIX CBOJICTB IIPO-
IyKTa B HersMeHHOM Buze [8]. CyliecTByOT pasindHble
HOZIXOJBI K 3aMeHe XMpa B MiAconpoaykTax. Hanpumep,
UICTIONIb30BaHNE 3MY/IbIMPOBAHHBIX PACTUTENbHBIX Ma-
CeJI, OCHOBHOI NPOO/IeMOi KOTOPBIX SAB/IAETCA CKIOH-
HOCTb PACTUTEJIbHBIX IIOMIMHEHACBHIIIEHHBIX >KMPHBIX
KIUCTIOT K OKUCTAeHno [3, 4]. B MsCHO pOMBITITIEHHO-
CTM LIMPOKO KCIIONB3YIOTCA HEKOTOPBIE TMIPOKOJIION-
bl (KapparMHaHbI, KaMe/y, abIVHAT U T.J.) B KauecTBe
3aMeHUTeNell XIUPa, XeNUPYIIUX BelleCTB U 3aryCTHU-
Teneit [12], HO HeKOTOpbIe MCCIefOBaHNS YKa3bIBAIOT Ha
BO3MO)KHOE HeO/IaronpusTHOe BIVsIHIE KapparnHaHOB
[13] 1 HekoTOPBIX KaMepeit [14] Ha 3mopoOBbe TabopaTop-
HBIX )XIBOTHBIX, YTO BBI3bIBaeT 00€CIIOKOEHHOCTD B OT-
HOILLIEHUY UX BO3MOXXHOro 3¢pdekra Ha mofeit. B atom
OTHOIIEHNM, 0COOOe BHUMAaHME YHENAeTCA WHYIUHY,
KOTOPBIiI 6/1arofiapsi CBOEMY COCTaBY, TEXHOMTOIMYECKUM
U CEHCOPHBIM CBOJCTBAM pacCMaTpPUBAaeTCs KaK IieH-
HBIII IPeOMOTIK U B TO K€ BPeMsI KaK 3aMEeHUTENb JKUpa.
Kpome Toro, 1jeHa Ha MHY/INH Ha PbIHKE HEBBICOKA, YTO
HO/IOKUTE/ILHO CKa3bIBaeTCA Ha ce0eCTOMMOCTY KOHed-
Horo mpopykTa [15]. Ilenbio ganHOI paboThI 60 06CY-
XJIeHMe TPeOMOTNYeCKUX U >KMPO3aMEeHAIOIUX CBOVICTB
MHY/IMHA, a TaKXe BO3MOXKHOCTENl ero MCIIONb30Ba-
HUsI B (epMEHTUPOBAHHBIX U TEPMOOOOPAOOTAHHBIX
Konbacax.

diseases, obesity, diabetes and hypertension by consum-
ers [3, 4]. A special attention is paid to the fat and salt re-
duction, but also to the product’s enrichment with some
ingredients being capable to provide some additional
heatlh improving effects (functional properties), such as
probiotics, prebiotics, dietary fibers, unsaturated fatty ac-
ids, vitamins, minerals, natural antioxidants etc., which is
indicated as functional food concept [2, 5, 6, 7, 8, 9]. De-
signing of functional meat products should follow seven
technological principles, such as to contain ingredients
that are nutritional deficient in certain geographical ar-
eas, mass consumption of products, sensory properties of
the products should not be changed, positive interaction
between ingredients, in accordance to World Health Or-
ganization criteria the content of micronutrients should
satisfty 30-50% of daily demand by usual consumption
of the product, natural content of used ingredient in the
product should be taken into account, the content of add-
ed ingredient should be labeled on the product’s package
[10]. The adequate labeling of ingredients as well nutritive
claims should be in accordance with the regulations in
order not to mislead the consumers [11]. As the sensory
properties of meat products strongly depend on its com-
position, the fat reduction and simultaneous addition of
functional ingredients should be conducted in such man-
ner to provide the sensory properties of the product be-
ing mainly unchanged [8]. There are different approaches
to animal fat replacement in meat products. Often are
used pre-emulsified plant oils but the main problem is the
proneness of plant polyunsaturated fatty acids to lipid ox-
idation [3, 4]. Some hydrocolloids (carrageenans, gums,
algenate etc.) are widely used in meat industry as fat re-
placers, gelling agents and thickeners [12] but there are
some studies indicating possible harmful impact of car-
rageenans [13] and some gums [14] in laboratory animals,
indicating a concern about their possible influence on
humans. With respect to this, a special attention is paid to
inulin, which is thanks to its composition, technological
and sensory properties recognized as a valuable prebiotic
and at the same time fat replacer. Even more, the price
of inulin on the market is not too high which is impor-
tant for calculating the price of the final product that is
also important both for the consumers and the produc-
ers [15].The aim of this paper is to discuss prebiotic and
fat replacing properties of inulin, as well as the possibili-
ties for the use of inulin in fermented and heat treated

sausages.



THEORY AND PRACTICE OF MEAT PROCESSING N°2 | 2017

IIpe6uoTHYecKme CBOIICTBA MHY/INHA

[Ipe6uoTHKYM ABISAIOTCS HellepeBapuBaeMbIMH (VMe-
10T HE3HAYUTE/NbHYI0 SHEPreTHYecKyl LEeHHOCTb) M-
I[eBBIMY VHIPEAMeHTaMl, KOTOpble MOTYT IpPOSB/IATH
HIO7Ie3HbIe CBOJICTBA J/IA 3/J0POBbA 4YeNIOBEKa, 33 CYET
U3MEHEeHMs KMIIeYHOJ MMKpPOQIOpbl B HAIpaBIeHUN
CTUMY/IMPOBAHNS IOTE€3HBIX OaKTepuil ¥ MHIUOMpPOBa-
HUA BpeJHBIX OakTepuil. DbV BBIAB/IEHBI pasINYHbIC
HIOJIOXKUTE/IbHBIE CBOVICTBA MHY/IMHA, XOTS ellje He I0J-
HOCTBIO BepuUIPOBAHHbIE, TaKe KaK IpefoTBpallle-
HYe KMIIeYHOJ MHQEKIUY, CTUMYIMPOBAaHUE VIMMYH-
HOJI peak1uy, IpefoTBpalleHlie KOTOPEeKTaTbHOTO PaKa,
CHIDKEHNe YPOBHEI X0/leCTepPIHA B KPOBY U YBe/IMYeHIe
6momocTynHOCTM HyTpyeHTOB. CooO6IaeTcs, 4TO OJIUTrO-
caxapupbl ¥ JyieTH4ecKast K/IeT4aTKa YacTo UCIOIb3YIOT-
Cs1 B IIMIIEBBIX IPOAYKTaX [6, 8, 16].

Cpeny 0omurocaxapujioB, VHYIMH U OMUTOPPYKTO3a
COOTBETCTBYIOT MHOTYM TPeOOBAHNUAM, IPEIbBIAEMBIM
K IpeOMoTHKaM. VIHY/INH ITOTy4YaoT U3 HUKOPYUA 0OBIKHO-
BenHoro (Cichorium intybus) u on coctout us 10-60 mo-
eKyn GPyKTO3bl, B TO BpeMsi KaK OMUTOPPYKTO3y MONy-
YaloT IyTeM IMAPONIN3a NHY/INHA, Y OHa COCTOUT TOIBKO
u3 4 mMornexyn ¢ppykro3bl. HemepeBapnBaeMoCTb 3aBJUCUT
ot B-(2-1) cBsA3eit MeXAy MOJIEKyIaMu QPyKTO3bI, KOTO-
pble YCTOMYMBHI K (pepMEHTaM MUIEBAPUTENILHOTO TPaK-
Ta yenoseka [17]. ITockonbKy monesHsle 6udpngobdakTepun
U JTaKTOOALM/UIBI CIIOCOOHBI BbIpabaThIBaTh (epMeHT 2,
1-B-D-¢ppykTaH-PpyKTaHIUAPOIA3Y, YTO He HAOMIOAEeTCA
B C/Iy4ae BpPeIHBIX OAaKTepuil, TO OHM MCIIOIb3YIOT MOJIe-
KY/Ibl MHY/IVHA U1 OTUTOQPYKTO3bI KAaK MICTOYHUK SHEPTUN,
YTO OKasbIBaeT IIPsIMOe IIOJIOKUTENIbHOE BIMAHME Ha UX
pocrt B Kunreunuke [5, 7]. Rao [18] coobiaeT, 4To moTpe-
OrneHne 5 T MHy/IMHA B TedeHte 11 fHeit IpuBOANT K Oortee
BBICOKOMY KO/MMYeCTBY OMbUAoOaKTepuil y Mofei, 4To
He IIPOMCXOAMT B C/Tydae JVICaXapyIoB, TAKMX KaK caxa-
posa. Bonee Toro, Lopez-Molina [7] 3asBsoT, uto dep-
MEHTAIVsI MHYAMHA [0 /AKTaTa ¥ KOPOTKOILEIIOYeuHO
KapOOHOBOI KMC/IOTHI IIOf JeMICTBUEM MOJIOYHOKICIIBIX
6akTepuil B TONICTOI KMIIKe IPUBOANUT K 3HAYUTETBHOMY
CHIDKEHMIO YpoBHs pH, 4T0o B codeTaHuM ¢ BRIPabOTKOI
6aKTepUOLMHOB 3TUMM OaKTepusMM, obecIiedynBaeT He-
6/1aroNpUATHBIE YCIOBYSA [Is BPEIHBIX OaKTepuil.

[l MHYNVMHA He MIPeyCMOTPEHO OrpaHNyYeHNe YPOB-
HA ©XKeHEBHOTO IOTpeO/eHNsA, HO HEKOTOpble aBTOPBI
0OCY>KHAIOT KOJMYeCTBAa MHY/INHA, CIOCOOHBIE YIyd-
IINTDb 37J0pOBbe YenoBeka. B coorBercTBunM ¢ Causey [5]
eXef[HeBHOe MOTpeb/IeHne HeCKOIbKIX IPaMMOB (4 T W
6onee) GpPyKTaHOB, MOXKET OBITb JOCTATOYHBIM JiI 3HA-
YUTETPHOTO YBeIMYeHNA KOnndecTBa OmdumobaxTepuit
B TOJICTOI Kuike. Bornee Toro, morpe6nenne 20 nHyMMHA
B JIeHb CYI[eCTBEHHO CHIDKAeT COflep>KaHIe TPUIIULIePH-
JIOB B CBIBOPOTKE Y JIFOJIEli C TUIIepXO/IeCTepUHEeMIeNt, CTH-
MYIMPYeT MOTOPUKY KMIIEUHMKA U YIydIIaeT 340pOBbe
nuieBapuTenbHoN cucteMsl. Roberfroid [17] ycranosw,
4TO eXXeJHeBHOe morpebnenne 15 r omuroppyKkTossl Win

Prebiotic properties of inulin

Prebiotics are indigestible (poor source of energy) food
ingredients that could show beneficial effects on consum-
ers health being capable of changing the intestinal flora
towards beneficial bacteria stimulation and harmful bac-
teria inhibition. Different beneficial effects are observed,
although not yet completely verified, such as prevention
of intestinal infection, immune response stimulation,
colorectal cancer prevention, blood cholesterol levels re-
duction and increasing of nutrient’s bioavailability. Oligo-
saccharides and dietary fibers are reported to be the fre-
quently used in foodstuffs [6, 8, 16].

Among oligosaccharides, inulin and oligofructose meet
many of the requirements attributed to prebiotics. Inulin is
produced from artichoke (Cichorium intybus) and consists
ofl0 to 60 fructose molecules chain, while oligofructose
is obtained by inulin hydrolysis and consists only about
4 fructose molecules. The indigestibility relies on p-(2-1)
bonds between fructose molecules, which are resistant to
human digestive enzymes [17]. As the useful bifidobac-
teria and lactobacilli are capable of producing2, 1-B-D-
fructan-fructanhydrolase enzyme, which is not the case
with harmful bacteria, they use the inulin and oligofruc-
tose molecules as a source of energy which directly favors
their growth in the gut [5, 7]. Rao [18] reports that intake
of 5g inulin during 11 days results in higher number of bi-
fidobacteria in humans, which is not the case with disac-
charides such as saccharose.Even more, Lopez-Molina [7]
claims that inulin fermentation to the lactate and short
chain carboxylic acid by lactic acid bacteria in colon leads
to the significant pH-value lowering, which supported by
bacteriocins production by these bacteria provides an un-
favorable environment for harmful bacteria.

There is no defined daily intake for inulin, but some
authors discuss inulin quantities capable of improving hu-
manss health. According to Causey [5] daily intake of a few
grams (4 g or more) fructans daily, could be sufficient to
significantly increase the number of bifidobacteria in the
colon. Even more, ingestion of 20 g inulin per day substan-
tially reduces the content of serum triglyceride in humans
with hypercholesterolemia, and stimulates intestinal mo-
tility and improves the health of digestive system. Rober-
froid [17] found that intake of 15 g oligofructose or 40 g
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40 T MHyIMHA yaydIIaeT abcopOIMIo KambIyis U3 MuIe-
BBIX IIPOALYKTOB 1O 58% , 9TO BaKHO 711 OIPEeNIEHHbIX
Kateropuit morpebureneit. Jackson [19] sasBnser, urto
eXeflHeBHOe moTpebneHne 9-10 r MHyIMHA B TedeHMe
8 Hefenb MOXKET CHM3UTH KOMMYECTBO TPUIIULEPHUOB
B CBIBOPOTKE Y JIIOfIell ¢ HOPMaJIbHBIM COJfiep>KaHMeM JIN-
IIJIOB B KPOB, B TO BpeMs KaK eXXe[JHEBHOe IOTpeb/ieHNe
20 r CyLIeCTBEHHO CHIDKAET COAepyKaHue TPUITNLEPUIOB
y JIIofieit ¢ 60Jee BBICOKMMM YPOBHAMU XornectepuHa. Ofi-
Hako Nitsch [20] 3asBysieT, 4TO MOMMMO O/1aTONPUATHBIX
3¢ (eKTOB Ha 3JOPOBbE YETOBEKA, MHY/INH MOXET OKa-
3bIBaTh HEOIArOMpUATHOE BVSHIE IIPU TMOTPeOIeHNN
B M30BITOYHBIX KOMM4ecTBaxX. [IOCKOIbKY y 4elloBeKa HeT
(depMeHTa MHY/IMHA3BI, paspylleHVe MHYINHA 3aBVUCUT
TO/IBKO OT aKTMBHOCTHU KUIIEYHOI MUKPODIOPHI, TI03TO-
My He peKOMEeHAyeTCs MOTpe6ATh 6onee 4 T MHyIMHA/
nopumio, u 6ojee 8 r/fieHb, TaK Kak OoJiee BBICOKUE KO-
JIMYeCcTBa 9TOTO IPeOMOTMKA MOTYT IPUBECTU K METeo-
pusmy u pmapee [20, 21]. B HEKOTOPBIX IPyTUX MCCIERO-
BaHUAX COOOIIAETCsI, UTO JyIsl 3[OPOBBIX MOTpebuUTENeit
11e7lecoobpasHo noTpebeHne NHYINHA B KOMUYIECTBE 5 T
B JleHb [22].

CBoiicTBa MHYINHA KaK 3aMEHUTENA JKpa

VIHynvH TpencTaBlIeH Ha pbIHKe B (popMe IOpOIIKa,
YMEPEHHO pacTBOPMMOTO B BOfe, 0€/Ioro Ijeta U C Heil-
Tpa/lbHBI BKycoM [16]. VIHYIMH MIMPOKO MCIONIb3YeTCs
KaK 3aMeHMTeNb KMpa, B OCHOBHOM B TaKMX NMIEBBIX
HIPOAYKTAX, KaK TOPTHI, INOKOMAJ, CIIpenbl [23], MOOYHbBIE
HPOIYKTHI [24]; 0fHAKO, YTO KacaeTCsi MSICHBIX IIPOJYKTOB,
TO €ro IpJMeHEHMe HAXOfIUTCA Ha YPOBHE 3KCIEPMMEH-
TaJIbHBIX VICCTIEOBAHMIL. Janvary [25] 3asBiseT, 4TO UHY-
JIVH MOYKET YCIIEIIHO 3aMEeHATDb JKMP B MACOIPOAYKTAX 3a
CYeT €ro TEXHOJIOTMYECKMX CBONCTB. B acTHOCTH, IIpK I'MI-
[paTaluy VHYINH GOPMUPYeT Ieflb, MIMEIOLVIL CTPYKTYPY,
CXOXKYIO C )KMPaMy, OH MMeeT HelTpajIbHbIl BKYC U 3aIax,
U He OKa3bIBaeT B/IVAHM HA apOMaT MACOIPOAYKTOB. Tak
KaK MHY/IVMH YMEPEHHO PacTBOPUM B BOJIe, TO HEOOXOIUMO
UICIIO/Ib30BATh HarpeTyto Boay (csbiite 50 °C) /1 MoBbIlIIe-
HIA €ro pacTBOpUMOCTH [26]. Ienn, momydeHHble U3 MHY-
JNIVHA, pPaCTBOPEHHOIO B BOJIHOIL Cpefie, MMEIOT KPeMOBYIO
CTPYKTYPY, KOHCUCTEHIMA KOTOPOI 3aBMCUT OT KOHI[EHT-
pauuu uHyIMHA. YpoBeHb pH He oKaspIBaeT BIVAHMA Ha
CTaOM/IBHOCTD VIHY/IMHOBBIX Teieit [27], 4To Ba>KHO 1A ero
VICIIONIb30BaHNA B (hepMEHTMPOBAHHBIX MpopykTax (dpep-
MEHTVPOBAHHBIX KOlI0acax ! T.JI.), KOTOpbIe XapaKTepusy-
forcs 6onmee HusKumy ypoHamu pH. Bonee toro, 6ypyun
HerepeBapuBaeMbIM, VIHYIVH 00/1ajjaeT He3Ha4YMTeIbHOI
9HEpPreTUNYeCKOil 1JeHHOCTbIO (Tonmpko 1 kkan/r) [28], uro
IenaeT MHY/VH IPeKPacHbIM MHTPEAVEHTOM [/ MACOIPO-
IYKTOB C MOHIDKEHHOM KaJOPUITHOCTBIO. B cooTBeTCTBMM
¢ Shoaib et al. [16], sHepreTnyeckas 1eHHOCTb VIHY/IMHA
COCTaBJIAET TONbKO 25-30% OT 3TOro IOKasaTens y Iepe-
BapUBaeMbIX YIJIEBOZOB, KpOMe TOTO IHY/IMH 0O0/IajiaeT erne
PasIN4MMBIM CTAIKUM BKYCOM, TaK KaK COJIEP>KUT TONIbKO
10% caxaposbl.

inulin daily improves calcium absorption from food up to
58%, which is important for certain categories of consum-
ers.Jackson [19] claims that daily intake of inulin from 9 to
10g in a period of 8 weeks could reduce serum triglycerides
in people with normal blood lipid content, while days in-
take of 20 grams a day significantly reduces the content of
triglycerides in people with higher cholesterol levels. How-
ever, Nitsch [20] states that in addition to beneficial effects
on human health, inulin can act unfavorably if ingested in
excessive amounts. As humans do not possess an enzyme
inulinase, and the inulin decomposition depends solely on
the activity of intestinal microflora, an intake of more than
4g inulin per serving, as well as more than 8g per day is not
recommended, because higher amounts of these prebiotic
could lead to meteorism and diarrhea [20, 21]. Some other
studies report that inulin intake in the amount of 5g daily

is appropriate for healthy consumers [22].

Properties of inulin as a fat replacer

Inulin is put on the market in form of powder, moder-
ately soluble in water, white in color and neutral taste [16].
Inulin is widely used as a fat substitute, mostly in foods
such as cakes, chocolate, spreads [23], milk products [24],
but as for meat products, it is mostly on an experimental
level. Janvary [25] states that inulin could be successfully
used as a fat replacer in meat products too, because of its
good technological properties. Namely, in aqueous sys-
tems inulin forms a gel having a structure similar to fats,
it has a neutral taste and smell and has no impact on the
aroma of meat products. As inulin is moderately soluble
in water, it is necessary to use the heated water (above
50°C) to increase its solubility [26]. Gels achieved from
inulin dissolved in the aqueous medium has a creamy
structure which hardness depends on the concentration
of inulin. The stability of inulin gels is not influenced
by pH value [27], which is important for its use in fer-
mented products (fermented sausages etc.) characterized
by lower pH values. Even more, being indigestible, inulin
has a low energy value of only lkcal per gram[28] which
makes inulin a great ingredient for low energy meat prod-
ucts. According to Shoaib et al. [16], inulin provides only
25-30% of energy comparing to digestible carbohydrates,
and that its sweetness is hard to detect being only about

10% of the sucrose.
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IIpuMeHeHnne MHYINHA
B ()epMEHTNPOBAHHBIX KoNbacax

DepmeHTHpOBaHHBIE KOIOACHI SIBJISIOTCSA 3a4aCTYIO
00BEKTOM HAyYHBIX MCCIEOBAHMUI KaK (QYHKI[MOHA/Ib-
Hble HPOAYKTH [2, 9, 23, 29, 30]. C omHOW CTOPOHBI
dbepMeHTHpPOBaHHBIE KOT0OACHI He IOJBEPraloTCs Tep-
MI4YeCKoit 06paboTke BO BpeMs IepepabOTKM 1, TAKUM
06pa3oM, OONIBIINHCTBO LIeHHBIX HY TPYEHTOB MsICa OCTa-
I0TCSI HEM3MEHHBIMM, @ C APYTOii CTOPOHBI, IOCKONBKY
(dbepMeHTaINs BK/IOYAET aKTUBHOCTD MOTOYHOKMCIIBIX
6axTepuii, 9TV KOIOACHI SABJIAIOTCA XOPOIIUM MCTOYHU-
KoM Ipob6unotndeckux 6akrepuii [29, 31]. OgHako ogHUM
u3 Hauboslee CITOXKHBIX BOIIPOCOB Ipu paspaboTke dep-
MEHTMPOBAHHBIX K0/MOAC KaK (YHKIVOHAIbHBIX IMIIe-
BBIX IIPOJIYKTOB SBJISIETCS CHIDKEHMe >Kupa [23], Tak Kak
XKUpPOBas TKaHb B 9TUX Koj0acax uMrpaeT BaXXHYIO PO/b
B pOpMMPOBaHUY TEKCTYpHI 1 3amaxa [32]. epmenTu-
poBaHHBIe KOOAChI, BbIpabaTbiBaeMble C IOHV>KEHHBIM
copiep>kaHueM >XMpoBolt Tkanu (6, 3 n 12, 5% B dapiue),
UMeIoT 60Jee IIOTHYI0 KOHCUCTEHIIMIO, U HEeJOCTATO4-
HYIO YIPYTOCTb, UX IOBEPXHOCTb CTAHOBUTCSI CMOPIIEH-
HOII [2, 23, 33]. B cBsA3K ¢ 5TUM, HE06X0OUMO 06€eCIIeYUTh
aJleKBaTHYIO 3aMeHY >KMPOBOI TKaHW; P 9TOM UHY/INH
MOKeT OBbITD MCIIO/Ib30BAH B KaueCTBe 3aMeHU TSI XKIpa
13-32 eT0 BBIIIEYIIOMAHY ThIX TEXHOTOIMYECKUX CBOVICTB.
B ¢pepmeHTHpPOBaHHBIX KONbacax MHYINH MOXKeT f06aB-
JIATBCS KaK MOPOILIOK V/IM B IPeBAPUTENbHO TUAPATH-
poBaHHOM Buje [23, 30, 34].

VHynuH B Bujie TIOPOIIKA, yHOOHO MCIIONIb30BATh, [O-
6aB/IsIsl HENOCPENCTBEHHO B MSCHOI (apil BO Bpems
mpouecca usrorosnenns ¢apma [29, 30]. IIpu atom om-
TUMAJIbHBIMU SIBJISIFOTCS KOPOTKOILIENIOYEYHbIE TIO/TMMEPBI
MHY/IMHA, TaK KaK OHM O0jiee pacTBOPYMMBIE 1 JTydllle CBsI-
3pIBaoTCsA ¢ papurem. Hemocrarok aToro croco6a 3akimo-
JaeTCs B TOM, YTO TOJIBKO He 6ojiee 2% VHY/IVMHA II03BOIUT
He YXy/IIUTb CEHCOPHBIE CBOVICTBA IIPOAIYKTa, U M30eXKaTh
U36BITOYHOTO TOTpebnenns uHymHa [20, 21]. GepmenTn-
pOBaHHbIe KOTI0AChI, BBIpabOTaHHBbIe ¢ 2% MOPOIIKA MHY-
NuHa, uMeT 6oree Huskue yposuu pH (4,77) no cpas-
HEHMIO C KOHTPONbHbIMK Kombacamm (5,2) mocne 21 mHs
IIPOM3BOACTBA, 4TO SB/IAETCSA CIEACTBUMEM MUKPOOHOI
(depMeHTaUMN MHYIVHA, JOCTYIIHOTO /IS MOIOYHOKVIC-
nbix 6akTepuit. [laHHbIT GaKT TOATBEP>KAAETCS OOTBIINM
KOIMYECTBOM MOJIOYHOKVC/IBIX OaKTepuit ¥ HIpoOmMoTH-
vyeckux Lactobacillus casei LC 01 mocne 7 u 14 gHs mpo-
usBopcta (1o 9,0 log KOE/r) B konbacax, comepammx
HOPOLIOK MHY/IMHA [0 CPAaBHEHMIO C KOHTPOJIbHBIMM KOJI-
6acamn (8,0 KOE/r) [27]. Pennachia u zip, [35] coobuimy,
4TO BCe LITAaMMBI U3 rpynmnsl Lactobacillus paracasei cno-
COOHBI (pepMeHTHPOBATb MHY/INH. Takye pe3y/nbTaThl To-
BOPST O TOM, YTO IIPMMEHEeHNe OpOoLIKa NHyINHa B dep-
MEHTMPOBaHHBIX KO/I0acaX MOXeT CIIOCOOCTBOBATb POCTY
IITAMMOB IPOOMOTIYECKIUX OaKTepnil B hepMEHTHPOBAH-
HBIX KOmbacax 1 yBeMMYMBaTh UX QYHKIMOHAIBHBIN I10-
TEHILIMAJI, YTO COOTBETCTBYET YETBEPTOMY TEXHOJIOTIYE-

Use of inulin

in fermented sausages

Fermented sausages are frequently investigated meat
product from a functional food point of view [2, 9, 23, 29,
30]. From the one hand, fermented sausages are not heat
treated during processing, so the most valuable nutrients
from meat stay unchanged, and from the other hand, as
fermentation includes the activity of lactic acid bacteria,
these sausages could be a good carrier of probiotic bac-
teria [29, 31]. But one of the most challenging issue in
designing fermented sausages as functional food is the
fat reduction [23] because fatty tissue in these sausages
plays an important role in texture and flavor development
[32]. Fermented sausages produced with a reduced con-
tent of fatty tissue (6, 3 and 12, 5% in stuffing) have more
intensive hardness, gumminess, and chewiness, and in-
adequate elasticity and adhesiveness and their surface be-
come wrinkled [2, 23, 33]. Because of that, it is necessary
to provide an adequate substitute for fatty tissue, where
inulin could play a distinguishable role because of its
technological properties mentioned above. In fermented
sausages inulin could be added as a powder or as a water
suspension [23, 30, 34].

Inulin as the powder is easy to use, by adding directly in
meat batter during the stuffing manufacturing process [29,
30] and the most suitable for such purpose are short-chain
inulin polymers because they are more soluble and better
react with the stuffing. The limitation of such method is
that only up to 2% inulin could be added to the stuffing
(and only 2% of fatty tissue be replaced) without negative
influence on the sensory properties, and to avoid exces-
sive intake of inulin which could be inconvenient to the
consumer [20, 21]. Fermented sausages produced with 2%
inulin powder have lower pH-value (4,77) than the control
sausage(5,2) after 21. day of production., which is a conse-
quence of microbial fermentation of inulin powder being
available to lactic acid bacteria in the stuffing. Such state-
ment is supported by a higher number of lactic acid bac-
teria and probiotic Lactobacillus casei LC 01 after 7" and
14" day of production (up to 9,0 log CFU/g) in inulin pow-
der containing sausages comparing to the control sausage
(8,0 CFU/g) [27]. Pennachia et al., [35] reported that the
strains of Lactobacillus paracasei group are all capable of
fermenting inulin. Such results suggest that the use of inu-
lin powder in fermented sausages could also serve to sup-
port the growth of probiotic bacteria strains in fermented
sausages and increase their functional potential, which is
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CKOMY IPUHIMNITY CO3[aHNUA (QPYHKINOHATbHBIX MUIEBbIX
nponykros B coorBetcTBum ¢ Kaltovich and Dymar [10].
Bonee toro, pepmenTHpOBaHHbBIE KOMOACHI ¢ 2% MOPOII-
Ka MHY/IMHA [0Ka3amm 6ojee OBICTPYIO AVHAMMKY CHIDKE-
HISA A IO CPAaBHEHMIO C KOHTPOJIEM KaK CeicTBUe Ooree
6picTporo cHykenus pH [29, 30], 4To yckopsieT mporecc
cyuku [32]. Takue n3MeHeHMsI COKPALIAIOT MIPOLECC IPO-
U3BOJICTBA, Jiellast er0 MeHee JOPOTOCTOSAIINMM U, B TO XKe
BpeMs1, BHOCAT BKJIaJl B 0€30IIaCHOCTD IIPOAyKTa. ABTOPBI
ycranoBuwmm [2, 30, 31], 4TO /1A HOCTVDKEHMs YPOBHA a,
HipKe 0,92 B TpagUIIMOHHOI (pepMeHTIPOBAHHOI Kojbace,
¢dbopmoBaHHOIT B 000/104kM AyameTpoM 50 MM, Iporjecc
BBICYIIVBAHMA JO/DKEH IINTHCA 21 leHb, a B Kombacax, co-
lep>KallyX MHYIMH B PasHbIX KondecTBax (2% mopouika
VIHY/IVHA, 4% CyCIIeH3Uy MHY/IMHA W 8% CyCIIeH3UM NHY-
JINHA), YPOBEHb a ke 0,92 mocrurancs mocne 14 nHei.
[ToMMMO y>Ke yIIOMSIHYTOTO BIMSAHUA 60/Iee HUSKMX yPOB-
Heit pH Ha moTepo BiIaru Bo BpeMs CYILIKY, B COOTBETCT-
Buu c Janvary [25, 28], guetndeckas kaerdarka popmu-
PYeT cBOero posia TpeXMepHYIo ceTb B KOIOAaCHOM (apiite,
YTO CHOCOOCTBYeT 60/lee paBHOMEPHON AuUQQy3uM BOLbI
U3 BHYTPEHHETO C/I0s1 Ha IOBEPXHOCTHbIE YYacTKY Kojba-
CBI, YTO YCKOPSIeT CYIIKY.

CycrieH3nio MHYIVHA B BOJE HECKOIDKO CIIOXKHEe JIC-
HO/Tb30BaTh 0 CPABHEHMIO C ITOPOLIKOM MHY/IMHA, TaK
KaK ee CHayaja HY>KHO IIPelBAPUTEIbHO IPUTOTOBUTD,
HO, HECMOTPsI Ha 3TO, UCIIO/Ib30BAHME VHY/IMHA B IMJpa-
TUPOBAHHOM BUJIe MeeT PsAf IpeuMyIecTs. [l1a mpuro-
TOBJICHUsI CYCIIEH3UV MHY/IMHA OITMMAa/IbHBIM SIBIISETCS
UCIONb30BaHME €ro [UIMHHOLIENIOYEYHBIX ITOTMMEPOB.
[TpuroToBneHMe CyClieH3MU MHY/IVHA 3aK/TI0YaeTCs B I1e-
peMelnIBaHN MOPOIIKA MHY/IVHA C TeIJION BOfoil (TIpu-
6mmsurenpHo 75°C) B KyTTepe B cooTHoumenun 1:1 [2, 9].
[Tocme mepememmBaHMA CYCIEH3MS >KUAKAS M MOXET
OBITD JIETKO TIepeHeCceHa B APYTYI0 eMKOCTb; BO BPeMs OX-
JTXJIeHNsI OHa NpHoOpeTaeT IUIOTHYI KOHCUCTEHIINIO.
I[Tocne aToro, cyclieH3us MHY/INHA JO/DKHA OBITH 3aMOPO-
skena (ot -12°C o -18°C), 4TO fenaeT ee MPUTOJHON IS
TOHKOTO M3Me/Ib4eHMsI B KyTTepe BO BpeMs NPUTOTOBJIE-
HUS Kormbac. BayKHBIM IperMyIecTBOM MCIIO/Ib30BAHIS
CYCIIeH3M! VIHY/IVHA SIBJIETCS TO, YTO OHA MOXKET H0OaB-
RATHCA 10 8% B KombacHbIit dapii, 3aMensist 1/3 skupoBoit
TKaHM, YTO IaeT CyIleCTBeHHOe CHIDKEHMe JKIpa 1 9Hep-
reTM4ecKkoit meHHocTn (Ha 32% MeHbIlle MO0 CPAaBHEHUIO
¢ KormbacaMn ¢ pbIHKA), He OKa3bIBasi HEOIATONPIUSATHOTO
B/IVISTHMSI Ha CEHCOPHBIE CBOJICTBA MPOAYKTa [2, 30].

ToHKO M3Me/bueHHbIe YaCTUIbI CYCHEH3UM VMHY/IMHA
UMUTHPYIOT YAaCTUIIBI XMPOBOI TKaHM B Kormbace, TaKUM
00pa3oM, OHa COXpaHseT MO3ANUYHbII BHEIIHUI BUI Ha
orepevyHoM cpese Kojnbacel. Kpome Toro, Takme gactu-
I[bl CYCIIEH3MM MHY/IMHA TaKXe 00/IafjaloT aMMOPTU3U-
pyomuM 3¢ pekToM Bo BpeMs Ipolecca CyLUIKy, TaK 9TO
IIOBEPXHOCTD KO/IOAC C TOHMXEHHBIM COJlepXKaHMeM >KMpa
He CMOPIINBAETCS, YTO SBJISETCS OCHOBHON IPO6IeMOit
POM3BOJCTBA KOJ0OAC C IOHVDKEHHBIM COZlep)KaHMeM
xupa [2, 23, 33].

in accordance with the fourth technological principle for
functional food creation according to Kaltovich and Dy-
mar [10]. Even more, fermented sausages with 2% inulin
powder showed a faster a_-value decrease compared to the
control, as a consequence of faster pH-lowering [29, 30],
which favors water release and accelerates drying process
[32]. Such changes shorten the production process mak-
ing it cheaper and at the same time contribute to the prod-
uct safety. We observed [2, 30, 31] that in order to reach
the a value below 0,92 by conventional fermented sau-
sage stuffed in 50mm diameter casings the drying process
should last 21 day, and by sausages containing inulin in dif-
ferent amounts (2% inulin powder, 4% inulin suspension
or 8% inulin suspension) the a_value below 0,92 is reached
after 14 days. Apart from the already mentioned influence
of lower pH-values on water release from sausage during
drying, according to Janvary [25, 28] dietary fiber form a
sort of three-dimensional net in the sausage stuffing which
contributes to more even water diffusion from the inner to
the surface parts of the sausage which makes drying easier

Inulin suspension with water is a bit more complicated
for use comparing to inulin powder because it should be
firstly prepared before adding to the sausage batter, but de-
spite that, it has a number of advantages concerning sau-
sage quality. For inulin suspension preparation, the most
suitable are inulin consisted of long chain polymers, be-
cause they form more stable gels then short-chain poly-
mers. Preparation of inulin suspension is quite simple,
and consists of mixing inulin powder with warmed water
(about 75°C), ratio 1:1, in a bowl cutter [2, 9]. After mix-
ing it is still liquid so it could be easily transmitted to a
container and during cooling, it takes a firm consistency.
Afterward it should be frozen (-12°C to -18°C) which
makes it suitable for fine grinding in a bowl cutter during
sausage preparation. An important advantage of the use
of inulin suspension is that it could be added up to 8% in
sausage batter, replacing 1/3 of fatty tissue which provides a
significant fat and energy reduction (32% less energy com-
pared to the sausages from the market), without affecting
sensory properties of the product[2, 30]. Finely grounded
particles of inulin suspension imitate particles of fatty tis-
sue in sausage, so it retains the mosaic appearance of the
sausage cross cut. Even more, such inulin suspension par-
ticles also provide an amortization effect during the drying
process, so the surface of the fat reduced sausages doesn’t
get wrinkled, which is the main problem in fat reduced
sausage production [2, 23, 33].
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JIHTepecHO OTMEeTUTD, YTO XOTS CYCHEH3Vs MHY/INHA
COfIepXKUT OOJIbIIIOe KOMMYECTBO BOABI, OHA HE OKa3bl-
BaeT B/IMAHNA Ha KOINYECTBO CBSA3AHHOI BJIAaTY B IIPO-
IYKTe 13-3a BJIATOCBA3BIBAIOIIE) CIIOCOOHOCTY WHY/IN-
Ha. Hampumep, akTMBHOCTb BOABI CYCIEH3MM VHY/IVHA,
copepxament 30% wmHynmHa M 70% BOJBI, COCTaBIIAET
0,926 [36]. AKTMBHOCTb BOZIbI (PepMEHTUPOBAHHBIX KOJI-
6ac, BbIpaboTaHHbIX C 4 1 8% cycnensuy, nHymmHa (1:1),
cocrasszer 0,89-0,90 [2], 4TO mocTarouHO [Ia obecte-
4eHMA 6e30IIaCHOCTY IMPOAYKTAa U COOTBETCTBYET STOMY
II0Ka3aTe/s B CyXux (pepMeHTMpOBaHHBIX Kojbacax [32].
YpoBenb pH depMeHTHPOBaHHBIX KOIMOAC, COEpKALINX
4 n 8% cycrieHsny MHYIMHA, HAXOOUTCA B JUAIa30HE OT
4,87 1o 4,93, 94TO COOTBETCTBEHHO, BBIIIE, 4YeM B KoJba-
Cax ¢ MOPOLIKOM UHY/INHA (4,77), HO HIXKe 110 CPaBHEHUIO
¢ TpagunoHHbIMU Konmbacamu (5,18). Heckonbko 6ornee
BBICOKUIT ypoBeHb pH B Konmbacax ¢ cycreHsuei nHy/IMHa
110 CPaBHEHMIO C KOjI6acaMy C MOPOIIKOM MHY/IMHA 00b-
SCHACTCS €TO MEHbIIIelT JOCTYITHOCTBIO B BU/JIe YaCTUI] CY-
CIIeH3MN I MOJIOYHOKUC/IBIX OaKTepuil 0 CpaBHEHMIO
C NOPOIIKOM MHY/IVMHA, KOTOPBIII TIJATeTbHO MepeMellaH
¢ dapuem [2]. KomdyecTBO mpo6MOTHYECKUX MOIOYHO-
KNUCIBIX OakTepuil ObIIO BbIIe B (epMEHTHPOBAHHBIX
Konmbacax ¢ 4 u 8% CycCIeH3My MHYIVMHA 10 CPAaBHEHMIO
C TpaAMLIMOHHBIMU Konbacamu [30].

Vicnonb3oBanme MHyIMHA
B TepMOOOpaGoTaHHBIX KOMOacax

TepmoobpaboTaHHble KO/MOACHI BKIKYAIOT Psf MIPO-
IYKTOB, TAaKMX KaK Kombacky tuna GppaHkdypTcKux (TOH-
KO /3MeJ/IbYeHHBIe), BapeHble KO/IOachl Ipyboro usMenbye-
HI, IMBEPHBbIE KONOAChI, KpOBsHBIE Kombacel u T.4 [37].
ITocKO/IbKY OHY NOIBEPTalOTCs TEPMUYECKOIT 06paboTKe,
TO JICIIONIb30BAaTh B X COCTaBe IPOOMOTUKM He 1[eJIeCO0-
OpasHo. B cBsA3M ¢ 9TUM CHIDKeHMe XX1pa 1 oboraiieHne
IpeOMOTNKAMI — OCHOBHBIE 3aJlaull B paMKaX KOHI[eIl-
vy GYHKIMOHAIBHBIX MMIIEBBIX MPOAYKTOB [30]. Yun-
TBIBasl, YTO MHYIMH OCTAeTCs CTAaOWJIBHBIM BO BpeMs
TepMo0o6paboTky [38], oH MOXKeT 06/1afaTh OOMBUINM O-
TEHIIMA/IOM KaK 3aMeHUTeIb JKIPa, a TaK>Ke AJIs1 oboraiie-
HUS IpebroTrKaMu TepMoobpaboTanHbIX Konbac. boree
TOTO, TIOCKOJIbKY MSICHOI (apil ¢ HUSKUM COAep)KaHUeM
XKMpa TepsieT BOAY BO BpeMs TepMO0OPabOTKM, IPUBO/S
K 00Jiee BBICOKVMM IIOTEPSIM MACCHhI, PV OfHOBPEMEHHOM
BIVMSIHMM Ha CEHCOpHbIe CBOVICTBa [39], To HeobXxommMmo
MICIIO/Ib30BATh 3aMEHUTEN JKMPa, TaK1ie KaK MHY/INH, KO-
TOPBIIT MOYKET YTY4IINTD CTaOMIBHOCTD KOMOACHOTO dap-
ma. B aToM TrIe Konbac, MHYIMH MO>KET MCIIOIb30BaThCA
B BJJle IOPOLIKA MY BOJHOM CYCIIEH3UM [30, 38, 40].

B ¢opme mopomika mHyIMH JO6aBIsAETCS B MACHO
(api BMecTe ¢ >KMPOBOI TKAaHBIO U JIBAOM, C HOCIENy-
IOIVIMM  M3MeTbueHNeM, IepeMeliBanyeM, (GopMoBa-
HUeM B 0007104Ky U TepMmoobpabotkoit. Ilo cpaBHeHUIO
C TPafVIIIMOHHBIMK KO/bacaMy, IPORYKTHI, COfepIKalie
HOPOIIOK VIHY/IVHA, XapaKTepU3YIOTCA MEHBIIVIMI TEPMO-
HOTEepsIMU U HECKOJIbKO MeHee COYHbBIEe V3-3a BJIaroypep-
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Interestingly, although the inulin suspension contains a
high amount of water, it does not affect the water activity of
the product, because of the strong water binding capacity
of inulin. For example, the water activity of inulin suspen-
sion containing 30% inulin and 70% water is 0,926 [36].
The water activity of fermented sausages produced with
4 and 8% inulin suspension (L:1) is 0,89-0,90 [2] which
is sufficient to provide the safety of the product and com-
mensurate to dry fermented sausages [32]. The pH-value of
fermented sausages containing 4 and 8% inulin suspension
ranges from 4,87 to 4,93 respectively, which is higher than
sausages with inulin powder (4,77), but less than conven-
tional sausages (5,18). A bit higher pH-value of sausages
with inulin suspension then sausages with inulin powder
is explained by the lower availability of inulin in suspen-
sion particles to the lactic acid bacteria compared to inu-
lin powder being thoroughly mixed with the stuffing [2].
The number of probiotic lactic acid bacteria was higher in
fermented sausages with 4 and 8% inulin suspension com-

pared to the conventional sausage [30].

Use of inulin

in heat treated sausages

Heat treated sausages include a variety of products
like frankfurter type sausages (finely grounded), coarsely
grounded cooked sausages, liver sausages, blood sausages
etc. [37]. As they are heat treated, there is no possibility
of probiotic’s use in these types of sausages, so the fat re-
duction and prebiotic enrichment is the main point within
the functional food concept [30]. As inulin remains stable
during the heat treatment [38] it could have a great poten-
tial as a fat replacer as well as a prebiotic enrichment for
heat treated sausages. Even more, as the low-fat meat batter
tends to lose water during the heat treatment, resulting in
higher cooking loss and affects the sensory properties[39],
it is necessary to provide some fat replacer like inulin that
would improve the sausage stuffing stability. In this type of
sausages, inulin could be used in form of powder or water
suspension [30, 38, 40].

In the form of powder, inulin is added to the meat bat-
ter together with fatty tissue and ice, followed by further
chopping and mixing with subsequent filling into cas-
ings and heat treatment. Compared to conventional sau-
sages, products containing inulin powder show decreased

cook loss and are a bit less juicy, because of good water
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JKUBAIOIIEeN CIOCOOHOCTY MHY/INHA, a TAKXKe IMEIOT 6oree
BBICOKYIO KeCTKOCTb 13-3a 60JIee IIPOYHBIX CBA3EI MEXIY
UHIpeayeHTaMn ¢apira. BiusaHue MHyINHA Ha TEKCTy-
py Kojnbac 3aBUCKUT OT pacTBOPUMMOCTI CaMOTO MHY/IVHA
(KOpOTKOLeTIOYeYHble MOJIEKY/Ibl 0o0jlee PacTBOPYIMBL),
MO3TOMY JCHO/Nb30BaHMe 9% uHynMHa (CTeleHb IIOMN-
mepusauyy —-DP <10) He okasbpiBaeT HeOIaroNpyUsATHOTO
B/IVISTHMA Ha KOHCUCTEHIVIO IPORYKTa [38].

CycreHsus UHY/IMHA B BOJIe MOYXXET OBITh IIPUTOTOBJIE-
Ha aHAJIOTMYHO TOMY, KaK OIMCAaHO /1A GepMEeHTUPOBaH-
HBIX K0/16ac, HO 6€3 3aMOpaKMBAHVA U C APYTUM COOTHO-
IIeHVeM VIHYIMH-BofAa, Hanpumep 30% [2] wm 35% [40]
rUApaTupoBaHHOrO MHyANHA. CyClleH3Ms TOTOBUTCA IY-
TeM IlepeMellBaHN:A IOPOIIKa NHY/INHA C HaTrPeToll BO-
moit ipu 75°C mnn 85 °C, coorBercTBeHHO. Alvarez u sip.,
[40] Taxoke MCIIONB30Ba/IM [B-T/IIOKAHOBBII I'e/Tb, KOTOPBIN
TOTOBAT ITyTeM pacTBopeHnA 10% P-rmokaHa B BOfie ¢ 110-
CNIeflyIoIMM HarpeBaHueM Jo KumneHus. CycrieH3us uHy-
NMHa OOBIYHO HOOAB/IAETCSA B MACHOI (papll ¢ KMPOBOIL
TKaHbBIO C TIOCTIeAYIONM M3Me/IbueHNeM I IlepeMellBa-
HueM. Bo BpeMsi TepM0O0OpabOTKY, CyCIIeH3NUs MHY/IMHA
pearupyer ¢ MACHBIMU OelIKaMM, IPUBOJA K 00pa3oBaHUIO
IVIOTHOI MaTpuubl. 1o cpaBHEHMIO C TOPOLIKOM MHY/IN-
Ha, CYCIIeH3Vs MHYIMHA O0JafaeT MeHbIIeil CIOCOOHO-
CTBIO YAEPXMBATh BIAry B MACHOM (aplire, HO 3TO MOXHO
YIy4IINTh OJHOBPEMEHHBIM BBefleHMeM [-TII0KaHOBOTO
rena (0,3-0,6%) ¢ cycriensueit naynuHa (3-6%), 4T0 MO-
KeT IPUBOJUTD K ITOTTYYEHNIO KOI6AC C HUSKUM COepKa-
HIJIEM JKJIpa C XOPOIIVMMY CEHCOPHBIMU cBojicTBamu [40].
B coorBerctBunm ¢ Vasilev u ap., [2] B BapeHbIX KOnmbacax,
BBIpabOTaHHBIX ¢ 52,5% Msica, 22,5% Bopel (1bga) n 25%
JKIPOBOJ TKaHM, B3aMeH 8 % >KMPOBOIl TKaHU MOX-
HO NCIIOJIb30BAaTh CYCIEH3MIO MHYINMHA (COOTHOILIEHUe
MHYMMH:BOAA 1:3), IpU 3TOM HOMY4INTH IPOAYKT, KOTOPHII
CofepXKUT Ha 3% OoJIbliIe BOABI IO CPABHEHUIO C KOHTP-
oreM (Xopolas BIarocBA3bIBAIONIAA CIIOCOOHOCTD) U C
JIOCTQTOYHO IIPYeM/IEMbIMI OPTaHOTEITNYECKUMI CBOJI-
crBamit. bojee Toro, muBepHbIe KOMOACH € 4% CyCIeH3un
MHYINHA 1 1% KIeTYaTKy ropoxa UMeNHn JTy4Iiye CeHCop-
HbIe XapaKTePUCTUKN II0 CPABHEHMIO C KOHTPOJIbHBIMMU
Ko7mbacamu.

BriBogbr

MuynmH mpepcTaBifeT co0oil HelepeBapyBaeMblil
¢dbpykToonurocaxapuy, KOTOPBIN, C OIHON CTOPOHBI,
IpeficTaB/sieT cob60il Xopommit NpebNoTHK, a, C APYroit
CTOPOHBI, 00/1aZlaeT TEXHOIOTMYECKUMI CBOIICTBAMH, KO-
TOpBIE MO3BOJIAIT UMUTUPOBATh XUP B Ipopykre. Ilpn
TUIpaTaluy UHYIVH GOPMUPYET I'elib, MMEIOIVIT CTPYK-
TYPY, CXOXKYIO C XMpaMM, 06IafjaeT HeNTPaTbHbIM BKY-
COM M 3aIIaXOM, ¥ He OKa3bIBaeT BIMAHNA Ha apoMaT M-
CONPORYKTOB. VIHYNIMH MO>XHO BHOCUTD B COCTaB MACHBIX
IPOAYKTOB B (pOpMe IOPOIIKA VM B IpefBapUTENIbHO
TUApaTHpOBaHHOM Brupe. PepMeHTHpPOBaHHbIE KOTOAChI
C HM3KMM COJep>KaHMeM KMpa C XOPOIIVMM OPraHOeI-
TUYECKVIMIU CBOWTCBaMU, M3TOTOB/IEHHbIE C JOOaB/IeHM-
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binding capacity of inulin, and higher hardness because
of strengthening the connections between stuffing ingre-
dients. The influence of inulin on the sausage texture de-
pends on the solubility of the inulin itself (short chain mol-
ecules are more soluble), so the use of 9% inulin (degree
of polymerization-DP < 10) in the stuffing does not have a
negative impact on the product texture [38].

Inulin suspension in water could be prepared similarly
as described by fermented sausages, but without freez-
ing and in the different inulin-water ratio, which means
30% [2] or 35% [40]inulin in water. The suspension is pre-
pared by mixing the inulin powder with warmed water at
75°C or85°C, respectively. Alvarez et al., [40] used also a
B-glucan gel, which is prepared by dissolving 10% -glucan
in water with consequent heating until boiling. Inulin sus-
pension is usually added in meat batter with fatty tissue
followed by chopping and mixing till the final stuffing is
obtained. During the heat treatment, inulin suspension
reacts with meat proteins giving a compact matrix. Com-
pared to inulin powder, inulin suspension is less capable of
holding water in meat batter but this could be improved by
the simultaneous addition of -glucan gel (0,3-0,6%) with
inulin suspension (3-6%) which could result in obtaining
of low-fat sausages with good sensory properties [40]. Ac-
cording to Vasilev et al., [2] in cooked sausage produced
with 52,5% meat, 22,5% water (ice) and 25% fatty tissue,
inulin suspension (inulin:water ratio 1:3) could replace up
to 32% of fatty tissue (8% inulin gel and 17% fatty tissue in
the stuffing), giving a product that contains 3% more water
than the control (good water binding capacity) and with
quite acceptable sensory properties. Even more, liver sau-
sages with 4% inulin suspension and 1% pea fiber, showed

a better sensory quality then the control sausage.

Conclusions

Inulin represents a non-digestible fructooligosaccha-
ride that on the one hand represents a good prebiotic sub-
stance and from the other hand posses such technological
properties that make it a good fat replacer. In aqueous sys-
tems inulin forms a gel having a structure similar to fats, it
has aneutral taste and smell and has no impact on the aro-
ma of meat products. Inulin could be added to meat prod-
ucts in form of powder as well as a water suspension. Low
fat fermented sausages with good sensory quality could
be produced with the addition of inulin as a fat replacer,

and such products have a bit lower pH- and a _-value and
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eM MHY/I/MHA B Ka4eCTBe 3aMeHUTeNs XKIpa, MMeloT 6oree
HM3KMe 3HadeHVs pH M aKTMBHOCTM BOMBI, COfep)KaT
60s1bIIIe MOTOYHOKMCTIBIX OaKTepuil T0 CPaBHEHUIO C Tpa-
AMIMOHHBIMI IPOAYKTaMu. boree yckopeHHOe CHIKeHe
pH 1 akTuBHOCTY BOABI B pepMEHTHPOBAHHBIX Konbacax,
0060TaIlleHHBIX MHY/IMHOM, TI03BOJISIET COKPATUTD IIPOJOTI-
JKUTETbHOCTH IIpoliecca MIpOou3BOACTBa. B Tepmoobpabdo-
TaHHBIX Koj0acax, MHYIMH y/IydlllaeT BIaroyAep)K1Ba-
IOLIYIO CIIOCOOHOCTh M CTaOMIBHOCTb MSACHOTO (apiia,
YTO IMO3BOJISIET YMEHBIINTH TEPMOIOTEPY U He OKa3bl-
BaeT HeOIarolmpusATHOTO BIMSAHMA HA OpraHONMENTHde-
CKIe CBOJICTBA IIPOAYKTA C HOHVDKEHHBIM COAepKaHueM
xpa. OFHAKO CyILIeCTBYeT psij 0COOEHHOCTeN, KOTOpbIe
HeoOXOMMO IPVHMMATD BO BHIMAHNE B C/Iy4ae MCIO/Ib-
30BaHMA VHYIMHA — 9TO €r0 KOMMYeCTBO, fobaBIAeMoe
B IIPOAYKT ¥ CTelleHb MOMMMepu3anyunu. B mpoTuBHOM
cTydae, M30BITOYHOE KOMMYECTBO VHY/IMHA MOXKET OKa-
3aTh HeTaTMBHOE BIIVISIHUE HAa CEHCOPHBIE CBOJCTBA IIPO-
IlyKTa, @ TAK)Ke IIPUBECTY K IPob/IeMaM C MuileBapeHeM.
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contain a higher number of lactic acid bacteria then con-
ventional products. As the pH- and a -value drop faster
in inulin enriched fermented sausages, this could be used
as an advantage in terms of the shortening of usual dura-
tion of the production process. In heat treated sausages,
inulin improves water holding capacity and stability of the
low-fat meat batter, which reduces cooking loss and shows
no adverse effect on the sensory properties of the low-fat
product. But, there are also certain limitations because it
should be paid attention to the degree of polymerization
as well as the amount of inulin added the product. Other-
wise, on the one hand, there could be some adverse effects
on sensory properties of the product and from the other
hand, an excessive amount of inulin could lead to digestive

problems by consumers.
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