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lMpedcmasrieHbl pesynbmamel uccriedosaHuli cocmago8 XUMUYEeCKUX KOMIMOHEHMO8, hopMUPYOWUX 8KY-
co-apoMamuyeckue xapakmepucmuku nuwiesol rnpoldyKuuu Ha OCHOBE MSICHO20 Cbipbs. [ yCKOpPeHUs
rpoueccos buoxumuyeckoli 0bpabomku NMPUMEHSI/IU cmapmosble Kybmypbl, 8 KA4ecmee KomophbIX ebibpa-
nu Lactobacillus plantarum, Staphylococcus carnosus u Micrococcus varians, npuMeHsieMble 8 MEXHOI02U-
X MOJSTyYEHUST HauUOHallbHbIX POCCUUCKUX MSICHbIX npodykmos. [Toka3aHo, Ymo eKyc u apomam nuuesol
npodyKuuU Ha OCHOBE MSICHO20 Cbipbs oripedesisemcst 60/1bWUM KOTUYECMBOM 0Op2aHUYECKUX COeOUHeHUU,
KOMbUHauusi Komopabix U orpederisiem opuauHarbHbIlU 8KYC KOHKpemHo20 rnpodykma. OnpedeneHs! ycriosusi
enusHUsi bakmepuarbHbIX Ky/ibmyp Ha cocmag nemy4yux KOMMIOHEeHmMOo8, obpa3yrouwuxcs 8 pesyribmame
epmeHmuposaHusi cmeceli NUUEe8020 HasHa4YeHUsT 8 CPaBHEHUU C apoMamu3upyrouumMu KOMIoOHeHmMamu
cneyud. NMokasaHO, YMO OCHOBHbLIMU B8KYCO-apoOMamu4yeCcKuMu eeu,ecmeamu ChIPOKOMYEHOU MSCHOU npo-
Aykuuu sensomces: 1-amun-2-gerun-1H-urdon, memurnossie 3¢hupbl 00K03aHO80U, HOHaHo8oU, BodeKkaHo-
eol, mempadekaHogol, neHmadekaHogol, 9-2ekcadeueHosol, sekcadekaHosol, yuc-10-eenmadekaHogod,
eenmadekaHosol, yuc-9-okmadeueHosol, yuc-10-HoHadeueHosoul, uuc-5,8,11,14-3liko3amempaeHo8od,
uuc-5,8,11-atikozampueHosol, 6-okmadeuyeHosol, 10-HoHadeueHosou, uuc-13-aliko3eHosol, 3lKko3aHO80U,
apaxudoHosol, 7,10,13-atikozampueHosoli, 18-memurnHoHadekaHoeou, 8,11,14,17-aliko3amempaeHo8od,
uuc-5,8,11,14,17-alikosarnneHmaeHoseol, 0oko3zaHoeol kucrom, 3,7,11-mpumemun-2,6,10-0o0ekampueH-1-
on, 2,4-0uHumpo-5-¢pmoparunuH, 1,9-uuknozekcadekadueH, 11-eekcadeH-1l-ona auemam, 9-okmadeue-
Hanb, nanbmumousia xmopud, 1-uukno2ekcunHoHeH, D-zasonupaHo3ud, xosiecmeporsi, OKmakoausa aue-
mam u 13-mempadeueH-1-o51 ayemam, maccogasi 00s1s1 KOmMOpPbIX 8 CyMMe geujecme apomama npodykma
cocmasngem om 0,1 8o 26%. OnucaHbl cocmasbl XUMUYECKUX 8eujecms apomama crieyuli Myckama u
YepHO20 rnepua 8 cocmaee cMmecel Ha OCHOBE XXUBOMHO20 CbipbS, U3MEHSIIoOUWUXCs nod eo3delicmeuem
bakmepuarsnbHbIX Kynbmyp.
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The results of compositional research of chemical components forming flavour characteristics of food prod-
ucts based on meat ingredients are presented. To accelerate the processes of bio-chemical treatment, start-
ing cultures such as Lactobacillus plantarum, Staphylococcus carnosus and Micrococcus varians, employed
in technologies for obtaining Russian national meat products, were used. It is shown that the taste and aro-
ma of food products based on meat raw materials is determined by a large number of organic compounds,
which combination determines the original taste of a particular product. The conditions of bacterial culture
influence on the composition of volatile components formed as a result of fermentation of food quality mix-
tures are compared with flavouring components based on spices. 1-ethyl-2-phenyl-1H-indole; methyl esters
of docosanoic, nonanoic, dodec-anoic, tetradecanoic, pentadecanoic, 9-hexadecene, hexadecanoic, cis-10-
heptadecanoic, heptadecanoic, cis-9-octadecene, cis-10-nonadecenoic, cis-5, 8, 11, 14-eicosatetraene, cis-
5, 8, ll-eicosatriene, 6-octadecene, 10-nonadecene, cis-13-eicosenic, eicosanic, arachidonic, 7,10,13-
eicosatriene, 18-methylnonadecanoic, 8,11,14,17-eicosatetraene, cis-5, 8, 11, 14, 17-eicosapentaenoic, do-
cosanoic acids, 3,7, 11-trimethyl-2, 6, 10-dodecatrien-1-ol, 2,4-dinitro-5-fluoroaniline, 1, 9-cyclohexadeca-
diene, 11 -hexaden-1-ol acetate, 9-octadecenal, palmitoyl chloride, 1-cyclohexylnonene, D-halopyranoside,
cholesterol, octacosyl acetate and 13-tetradecene-1-ol acetate, the mass fraction of which in the sum of the
fragrance substances of the product is from 0.1 up to 26%. Chemical substance composi-tions of aroma of
muscat and black pepper spices are described for the mixtures on the basis of animal raw materials, which
vary under the influence of bacterial cultures.
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BBEOEHUE

Bkyc n apomat #BRSIOTCA BaXHEMLIMMMK Xa-
pakTepucTMkamu nuiin, KoTopble onpeaenstoT
opraHonenTuyeckne CBOWCTBA MNPOAYKTOB. Apo-
MaT NULM npeacTaBnseT coOON OTKMMK OpraHoB
YenoBeka Ha KOMMMEKC NeTyyux BeLecTB, KOTO-
pbi dhopMmpyeTca B pesynbTaTe cnocoba nepe-
paboTKM CbIpbs, TEXHOMOMMWU WU3rOTOBMEHUS KOH-
KpeTHOro npoaykta M ycnosun xpaHeHus [1-3].
BewectBa apomaTta ob6pasywTcs B pesynbTate
CMOXHbIX BMOXMMUYECKMX NPOLLeCccoB, MNpoTeka-
IOLWNX B NpoaykTe nop Bo3gencTemeM hepmeHT-
HbIX CUCTEM, coAepXalimMxcs B nepepabatbiBae-
MOM Cbipbe, a Takke Noj BHELUHUM MUKPOOMOoro-
rmyecknum sosgenctenem [4-7].

CocTaB, KayeCcTBO, OTTEHKW, WHTEHCUBHOCTb
BKYCO-apoMaTU4eCcKoM raMmmbl nNpoaykra onpege-
NAeTcs KOMMMEKCOM XMMUYEeCKMX BeLlecTB opra-
HUYECKON npupoabl, uaeHTUMUKaUUa KoTOopbIX
cTana BO3MOXHOW C MOSIBIIEHWEM COBPEMEHHbIX
XpoMaTorpadMyeckmx CUCTeM C [[OCTOBEPHON
CTPYKTYpHOW naeHTudmnkaumen sewects [8, 9].

Mpouecc opMmmnpoBaHna apomata nuLLEeBOMn
NpoayKLUUN Ha OCHOBE MSCHOTO Cbipbs B Tpagu-
LUMOHHBIX TEXHONOMMsX, OCYLecTBMAseTca B pe-
3ynbTaTe, Kak NpaBumno, ANUTENbHOW BbIAEPXKKU B
onpeferneHHolix ycnosusax [10]. Hanpumep, npwu
NOMny4YeHUn CbIPOKONYEHbIX MSCHBLIX MNPOAYKTOB
CMECU UWHIpPeaueHToB, BKMNOYalOLME >XUBOTHOE
NPOCONEHHOE Cbipbe BblAEPXKNBAIOT B TeHeHne 2—
3 4 Nnpu KOMHaTHOM TemnepaTtype, 3aTemM nogsep-
raloT konyeHmto npu 30-35 °C B TeueHne 12—48 u,
3aTem oxnaxgaT Ao 10-12°C u BbiCYLLMBAKOT B

TeyeHne 3—10 cyT npum 3TOM Xe TemnepaType.
Mpn aTom B pesynbTate GUOXUMMYECKMX NpPOLIEC-
coB hopmupyeTcsi apomaT KOHKPETHOro MpoayK-
Ta. Bkyco-apomaTunyeckve pasnuums Onmskux no
COCTaBy peLenTyp NPOAYKTOB OMNpeaensitoTcs Kpo-
Me TEXHOJSOMMYECKMX YCIOBUIA, B TOM YncChe 3a cHeT
nobaBneHunst apoMaTmM3aTopos 1 cneuunn [11, 12].

Monck cneundmnyeckux BeLlecTB, onpeae-
NAWUX apoMaT KOHKPETHbIX BMAOB MNULLEBOW
nNpoayKuuM MNPOBOAMMM MHOIMe wuccnegosaTenu
[2, 10-12]. B nuTepaType onncaHo 3Ha4nTernbHoe
KONMMYeCTBO BELLECTB, BXOAALWMX B Myn 3anaxos
NPOAYKTOB, OAHAKO BbISBMEHNE OTAEMbHbIX CO-
€0OVHEHUI, OTBEYaoLWMX 32 KOHKPETHbIN apomaT
KOHeuYHoro npoaykra otcytcreyeT [13]. N3BecTHO
NWWb, YTO OTAENbHbIE BELLECTBA NHAMBUAYANbHO
NPUAAT XapaKTepHbIN NPUBKYC, HanpuMmep, WH-
OONM3NH — BKYC Orypua, 2-HoHeHanb — apbyasa,
TeTpagekaHoBas kucnota — 6anb3ama, 1-okTeH-3-
on — rpuboB, H-gekaH u reasikon — Tabaka, MHOON
— (pyKTOB, NEHTageKaHanb — ropenon gpesecu-
Hbl 1 T.4. [2, 14].

B nocrnegHee Bpems B TEXHOMOMMAX LENOro
psda nuWeBbIX MPOAYKTOB LereHanpaBrieHHO
NPUMEHSAIT OGakTepuanbHble, Tak Ha3blBaemble
CTapTOBbIE KyNbTypbl, KOTOpblE MNO3BONAT CO-
KpaTuTb CPOKM MPOU3BOACTBA MULLU NPUEMIEMO-
ro kadectsa [11, 15]. Npn 3TOM UcCNoONb3OBaHWE
pasHbIX KynbTyp MPUBOAUT K MOMYyYEHUIO OpUru-
HanbHOro BKyca ¥ apomarta [3, 6, 16]. Ctaduno-
KOKKM, B 4acTHocTu Staphylococcus carnosus,
crnocoOcTBYOT 00pasoBaHMio  cneumnduyeckoro
apomarta npoaykta nytem TpaHcdopmauum CBO-
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0O4HbIX XUPHBIX M amuHokucnoT [17]. B psape
criyqyaeB NpPUYMEHEeHNe CTadUIOKOKKOB Crnocob-
CTBYyeT 06pas3oBaHMIO METUNPa3BETBIEHHbIX arb-
aernaos, kucnoT. Mpu HU3KoM ypoBHE KX BBeae-
Hus obpasylTcda aAuvaueTunoBble U 3TUMOBbIE
acumpbl. Ha npouecc obpasoBaHus apomartuye-
CKUX COEAMHEHMWI CYLLECTBEHHOE BNusarme okasbl-
BaeT npuHyautensHoe gobasneHve B peuenTyp-
Hble CMEeCWM HWUTPUTOB, HUTPATOB, NaKTaToB, ac-
kopbaToB 1 ocdartos, T.e. Tex cambix JOOABOK,
KOTopble BCe BGonee LUIMPOKO MCNONb3YOTCHA B CO-
BPEMEHHbIX NULLIEBLIX peuenTypax [18].

VMcnonb3oBaHne CTaMNOKOKKOB, Bbipaba-
ThiBaOLWMX 60OMbLIOE KONNYECTBO apoMaTUYECKMX
COeOWHEHNI, NO3BONSET U3MEHATb OpraHonenTu-
YecKme XxapaKTepucTMK1 NPOAYKTOB, Npuaasas um
XapaKTepHbIN «MACHOM» NpuBKycC [2, 3, 18].

MWKPOKOKKM MeHee ahheKTMBHbIE MUKPOOP-
raHmambl B GMonpeBpaLleHMsaX MULLEBOINO CbipbS,
YyeM CTadUIIOKOKKU, OOHAKO PUCK pasBUTUS 3HTE-
POTOKCUIEHHbIX LUTAMMOB 30J510TUCTOro ctaduo-
KOKKa genaet 3agady noucka ycrnoBui MCNONb30-
BaHMS MUKPOKOKKOB A1 MOMy4YeHUs apoOMaTHOM
NPOAYKLUUWN U3 XXUBOTHOTO CbIpbsi JOCTaTOYHO ak-
TyansHom [19].

Llenb paboTbl — cpaBHUTEMNbHOE W3y4YeHue
HOPMMPOBaAHUSA BKYCO-apOMaTU4ECKUX BELLECTB
npu obpaboTke NULLEBOrO Cbipbsi C MCNOMb30Ba-
HMEM CTadUIOKOKKOB M MUKPOKOKKOB ANs MOny-
YEHMWS OPUTMHaNbHOM NPOAYKLUN U3 MSICHOTO Cbl-
pbsi.

SKCNEPUMEHTAJIIbHAA YACTb

B kayectBe 00ObEKTOB wuccnegoBaHUsA Wwc-
nonb30Banu TeXHONOrMYeckne CMecu MHrpeaneH-
TOB, COOTBETCTBYHWOLIME peuenType MonyyeHus
POCCUINCKMUX HaLUWOHAmNbHbIX CbIPOKOMYEHbIX MPO-
ayktoB, coctosawme ns 45% rosagunel no FOCT
55445, 25% cBuHuHbI no TOCT 51074 n 30%
cBuHoro wnuka no NOCT 55485. HUTpuTHyto conb
nobasnsanu B konunyectBe 3%, rmokosy — 0,3%,
yepHbI nepey, — 0,1%, myckat— 0,05%, ackopbu-
HoByto kuncnoty — 0,05% k macce cbipbsi. N3ydanu
CMEeCU YyKa3aHHbIX KOMMOHEHTOB C BHECeHuEM
wtammoB KynbTyp Lactobacillus plantarum ATCC
8014 wu Staphylococcus carnosus MII/DSM
N1952. ATCC 51365, Lactobacillus plantarum
ATCC 8014 u Micrococcus varians ATCC 15306
Van Hees ('epmaHus) B konuyecTse 110" KOE/r
B CPaABHEHUMN C TPAAULMOHHOM 00pabOoTKON Chipbs
6e3 ncnonb3oBaHUsA CTapTOBbIX KYNbTyp.

MpuroToBNEeHHy U3Menb4YeHneM Ha KyTTepe
CMECb WHrpeMeHTOB MoMeLlanu B KOHTeWHepbl
13 ¢pmbpoysHor 0BONoYKM Ha OCHOBE ANMHHOBO-
NOKHUCTON hmnbpyo3How Oymarm 13 pereHepupo-
BaHHOW OYULLIEHHOW Lennionossl AnaMmeTpom 5 cm
n anuHon 20 cm. Bce obGpasubl nogsepranv Bbl-
[aepxke npu Temnepatype +2...+4 °C B TeuyeHue
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24 4, 3aTeM BblAepXuBanu npu Temneparype
424,0....425,5 °C 1 OTHOCMTENbHON BRAXHOCTU
95% po cHwkeHus 3HayeHuss pH npogykta 5,3.
[Mocne 3aToro BNaXHOCTb CHWXanWM OO0 3HaYeHUNn
He Bbllwe 92% W HayvHanu nNpoBOAWUTbL TpPEX-
aTanHoe KonyeHue B CTaHAAPTHbIX YCIOBUSX Mpu
42 + 3 °C [18], npoaomkuTensHocTbio no 90 MUH.
[Mpun aTomM TemnepaTypy U BNaXXHOCTb NOCTEMNEHHO
CHWXanu, Joeoas B TeveHne 8 cyT Ao 14°C n 74%
COOTBETCTBEHHO. 3ateM o6pasubl npogykra cy-
wmnu npu Temnepatype 12-14 °C go goctuxe-
HMA KOHEYHOW BRNAaXHOCTU MPOAYyKTa HEe Bbllle
32%. B nonyyeHHbIx obpasLax onpenensanu Kom-
NMOHEHTLI apomara.

CoctaB KOMMOHEHTOB apomMaTta aHanusnpo-
Banu Ha rasoBomMm xpomatorpadge 7890A ¢ macc-
cenekTnBHbiM geTtektopom 5975C VLMSD Agilent
Technologies (USA). [1nsa aTtoro, obpa3sey B konu-
yecTBe 1 r nogBepranu B Te4eHne 24 4 obpabot-
ke cmecbto 10 mn xnopodopma ¢ 10 mn meTaHo-
na, NoNy4yeHHbIN SKCTPAKT aHanM3upoBann MeTo-
AOM rasoBon xpomatorpacuum [17]. YcnoBus xpo-
MaTorpacompoBaHnsi Ha KanunnapHOW KOJTOHKe
HP-Innowax 30mx0,32mmx0,5mkm: noBbieHne
TemnepaTypbl KOMOHKM B TepmocTate co 100°C go
260 °C co ckopocTblo 10 °C/MuH; TemnepaTtypa
nHxektopa 250 °C, netektopa 300°C; noTok Bo-
Jopogaa m3 reHepatopa — 35 cM*/MUH; NOTOK a30-
Ta — 20 CM3/MI/IH; aenexne notoka 1:100; Bpems
aHanusa 30 muH; BBOoA 1 MKN npobbl [17]. Ons
pacyeTa CoAepXaHusi M3OMEPOB WCMOMb30Banu
aBTOMaTU4eckyto 6asy noucka v naeHTUUKaLun
JaHHbIX  XxpomaTtomacc-cnektpomeTtpum  NISTO8
MS Library ¢ BEpOATHOCTbIO COOTHECEHUS MUKOB
6onee 65%.

B paboTte ncnonb3oBanu hnbpoy3Hyto nNrneH-
Ky npousBoactBa Viscofan (AcnaHusa) cneummn —
n3mernbyeHHble MyckaTHbI opex Myristica, ceme-
Ha kapgamoHa Elettaria cardamomum un peaktu-
Bbl: KCI, KOH, NaCl, CH;OH, rntoko3y, ackopbu-
HOBYIO KUCMOTYy npoussoactea Serva (PPI); rek-
caH cupmbl Fluka (LBeriuapus); HATPUTHYIO COMb
c cogepxaHunem 0,6% NaNO, n 99,4% NaCl npo-
nssoactea Akzo Nobel Salt A\S (JaHug), ctan-
OapTHble pPacTBOPbl CMECU METUIOBbIX 3¢hMpOoB
C4—Cys XupHbIX kucnoT B metaHone Ne 47885U
Supelco (CWA).

OBCYXIOEHUWE PE3YIIbTATOB

XpomaTomacc-CnekTpoMeTpUYeckuii  aHanus
NCMONb30BaHHbIX apoMaTn3aTopoB fokasasn, uTo
COCTaB MCXOQHOro 3amaxa MyckaTa no Xumuye-
CKMM KOMMOHEHTaM, BIUSIOWMM Ha BKYyCO-apo-
MaTU4ecKylo raMMmy npoAyKTa MOXHO mnpeacTa-
BUTb (Mr%): 3-cyclohexene-1-methanol, alpha,
alpha-4-trimethyl acetate 1.52; alpha,alpha-4-
trimethyl-3-cyclohexene-1-methanol acetate 9.15;
5-(2-propenyl)-1,3-benzodioxole 0.53; 5-(2-prope-
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nyl)-1,3-benzodioxole 5.66; 4-(trimethyl)-1H-pyra-
zole 0.61; 2-methyl-2,4-dimethoxybutane 3.70; 3,
3,6-trimethyl-1,4-heptadien-6-ol 7.00; methyl-2,4-
dimethoxybutane 5.93; 4-[1,3]dioxolan-2-yI-3,4-
dimethyl-cyclohex-2-enone 0.49;dehydroacetic
acid 10.32; N,N-diethyl-p-nitroaniline 0.15; d,I-
trans-4-methyl-5-methoxy-1-(1-methoxy-1-isopro-
pyl)-cyclohex-3-ene 0.03; 1,5-hexadiene, 3-chlor-
propane 0.20;1,2,4a,5,6,8a-hexahydro-4,7-dime-
thyl-1-(1-methylethyl)-naphthalene 1.48; 1,3-ben-
zodioxole-4-methoxy-6-(2-propenyl)-pentamethyl-
benzoic acid 17.91; 1,2-dimethoxy-4-(2-methoxy-
1-pro-penyl)benzene 11.78; bicyclo[5.1.0]octane
0,05; 8-(1-methylethylidene)-naphthalene 0.19;
hexanoic acid, 4-methylpentyl-este-furan 0.04,
picolinyl 9c,11t,13t-octadecatrienoate 0.07; fura-
ne-2-carboxylic acid, 5-[4-(1,1-dimethyle-thyl)phe-
noxymethyl]-1,2-benzenediol 0.48; furane-2-car-
boxylic acid, 5-(1,2,4-triazol-1-ylmethyl)-2-amino-
resorcinol 0.40; 1,2,4a,5,8,8a-hexahydro-4,7-di-
methyl-1-(1-methylethyl)-naphthalene 1.31, 1,2,3-
trimethoxy-5-(2-propenyl)-benzene 0.11, hexobar-
bital 0.35; 1,3-dithiacyclohexane 0.03; alantolac-
tone 0.14; 3-methoxy-N-phenyl-2-prope-namide
0.11; 1,2,3,4,4a,5,6,8a-octahydro-7-methyl-
4-me-thylene-1-(1-methylethyl)-naphthalene

0.28, N-(4,6,7,8-tetrahydro-3,13-dimethoxy-
4-oxo-heptale-no(1,2-f)(1,3) benzodioxol-6-
yl)acetamide 0.75; 6,6-dimethoxy-octanoic acid,
methyl ester 0.22; methyl tetradecanoate 4.31, 1-
(1-chloro-2,3-dimethylcyclopropyl)-3,3-dimethyl-1-
butyne 0.04, N-(2-iodo-4-methylphenyl)-2,2,3,3,3-
pentafluoro-2-[5-(4-chloro-3-nitrophenyl)-propana-
mide 3.26 1,8-dioxa-cyclohexadecane-2,10-dion
0.12; 3-hexadecanone 0.02; 4,7,7-trimethyl-5-
(tetra-hydropyran-2-yloxy)-bicyclo [2.2.1]heptan-2-
on 0.07; epiglobulol 0.06; 2-[(5-chloropentyl)oxy]
tetrahydro-2H-pyran 0.04; 2-oxo-1-oxaspiro[4,5]
decane-4-carbonitrile  0.15; p-(2-methylallyl)phe
nol 0.05; linalool 0.30; o-methoxybenzonitrile 0.03;
1-methyl-3-ethyladamantane 0.04; 7-hexadece-
noic acid, methyl ester 0.06; hexadecanoic acid,
methyl ester 0.65; 4-(dimethoxymethyl)-cyclohe-
xene 0.06; 4-methylene-1-(1-methylethyl)-cyclo-
hexene 0.04; 1-dimethylamino-2-hydroxy-cyclobu-
tene-3,4-dione 0.04; 5-aminoindazole 0.03; N-
chloro-succinimide 0.02; 8,8-dimethoxy-2,6-dime-
thyl-2-octanol 0.08; 2-ethyltetrahydro-thiophene
0.03; 2-[2-[2-(2-methoxyethoxy)ethoxy]ethoxy]et-
hyl acetate 0.04; phenylacetic acid, 2-adamantyl
ester 0.02; 5-butyl-2-pyridinecarboxylic acid 0.02;
1,2,15,16-diepoxyhexadecane 0.02; 9-octadece-
noic acid (Z)-, methyl ester 0.90; octadecanoic
acid, methyl ester 0.29; hexadecanamide 0.03;
acetic acid, 2,4-diacetoxy-3-methyl-1-(trityloxyme-
thyl)pentyl ester 0.05; Z-2-octadecen-1-ol 0.06; 9-
octadecenal 0.03; 4-oxo0-6-(1-piperidyl)-hexanoic
acid 0.47; 7-nonenamide 0.03; hexadecanoic ac-

id, 2-hydroxy-, methyl ester 0.06; 9-octadecenal
0.76; 2-heptadecanol 0.25; 7,11-hexadecadienal
0.05; tridecyl-oxirane 0.03; 18-pentatriacontanone
0.12; 2,13-octadecadien-1-ol 0.03; octadecanal
0.51; 1-methyl-cyclopentanol 0.14.

XMMUYEeCKUN CcOCTaB KOMMOHEHTOB 3anaxa
BTOPOW MCMONb30BaHHOW MNPSHOCTU — YEpHOro
nepua, KoTopasi NpUMeHsanachb B peuentype Msc-
HOW MNpPOAYKUMKW, MOXHO npeactaButb (Mroo):
9-octadecene 0.01; 3-undecen-1-yne 0.01; (+)-4-
carene 2.64; 1,2,6,6-tetramethyl-1,3-cyclohexadi-
ene 0.01; 1-methyl-4-(1-methylethylidene)-cyclo-
hexene 0.02; alpha-phellandrene 0.05; 1S-alpha-
pinene 0.03; 1-methyl-4-(1-methylethyl)-benzene
0.68; limonene 0.27; tetrahydro-2,2-dimethyl-5-(1-
methyl-1-propenyl)-furan 0.01; 4-ethenyl-1,5,5-
trimethyl-cyclopentene 0.01; 3-carene 1.47; alpha-
fenchyl-methylether 0.29; 1-methyl-4-(1-methyle-
thylidene)-cyclohexene 1.72; 2-methylisoborneol
0.06; 3,7,7-trimethyl-bicyclo[4.1.0]hept-2-ene
0.65; 2,7-dimethyl-1,3,7-octatriene 0.24; 1-methyl-
4-(1-methylethyl)-3-cyclohexen-1-ol 0.03; 2,6-di-
methyl-2,4,6-octatriene 0.09; camphene 0.03; oci-
mene 0.55; N-methyl-N-hexadecyl-ethylamine
1.23; 1,1-dimethyl-2-(3-methyl-1,3-butadienyl)-
cyclopropane 0.03; biperiden 0.02; N-methyl-1H-
purin-6-amine 0.19; 3-methoxy-3-methyl-1-
pentene 0.08; 2-(6-heptynyl)-1,3-dioxolane 0.05;
alpha,alpha-4-trimethyl-3-cyclohexene-1-methanol
acetate 1.01; 1-methyl-4-(1-methylethylidene)-
cyclohexanol 0.84; 2-methylene-5-(1-methylethyl)-
cyclohexanone 0.18; 3,5-bis-1-dimethylethyl)-4-
hydroxy-2,4-cyclohexadien-1-one 0.04; octahydro-
spiro[1,3-dioxolane-2,1'(4'H)-naphthalen]-4'-one
0.02; caryophyllene 0.06; 2-undecanone 0.01; 7-
amino-3-ethyl-4(3H)-quinazolinone 0.07; 4-ami-
noresorcinol 0.07; 2,3-dimethyl-3-buten-2-ol 0.05;
1-methyl-4-(1-methylethyl)-1,3-cyclohexadi-
ene 0.57; 7-methoxy-3,7-dimethyl-octanal 1.16;
d,l-trans-4-methyl-5-methoxy-1-(1-methoxy-1-iso-
propyl) cyclohex-3-ene 0.68; 1-chloro-3-iodo-
cycloheptane 0.28; tricyclo[7.2.0.0(3,8)] undec-4-
ene 3.34; 4-dimethylaminopyridin-2-amine 0.42;
1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-
methyle-ne-1-(1-methylethyl)naphtha-lene 2.10;
1S,2S,5R-1,4,4-trimethyl-tricyclo[6.3.1.0(2,5)] do-
dec-8(9)-ene  0.05; 1,2,4,8-tetramethyl bicy-
clo[6.3.0Jundeca-2,4-diene  0.36; 6-ethenyl-6-
methyl-1-(1-methylethyl)-3-(1-methylethylidene)-
cyclohexene 0.18; 1,2,3,6,7,7a-hexahydro-2,2,4,
7a -tetramethyl-1,3a-etha- no-3aH-indene 1.39;
1,2,3,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methyl-
ethyl)-naphthalene 0.14; 1-ethyl-1-phenyl-hyd-
razine 0.65; 1,2,4a,5,8,8a-hexahydro-4,7-di-me-
thyl-1-(1-methylethyl)-naph-thalene 2.11; 3,5-di-
methyl-benzenemethanol 0.10; 1,2,3,5,6,8a-hexa-
hydro-4,7-dimethyl-1-(1-methy-lethyl)-naphthalene
0.85; copaene 0.08; alpha-calacorene 0.10;

TEXHONOIMNMA NnPOAOBOJIbCTBEHHbLIX NPOAYKTOB 127



BKyco-apOMamuquKue KOMMNOHeHMbI rnuuwjesbix peuenmyp...

2,6,10-trimethyl-3-oxo-12-(tetra-hydropyran-2-ylo-
xy)-dodeca-6,10-dien 0.12; decahydro-4a-methyl-
1-methylene-7-(1-methylethe-nyl)-naphthalene
0.33; cholestan-22(26)-isoepo-xy-3-beta-ol 1.60;
6,6-di-methyl-10-methylene-1-oxa-spiro[4.5] dec-
ane 0.56; 4-aminoresorcinol 9.20; 2,4,6-
pyrimidinetriamine 5.90; 1,2,4a,5,8,8a-hexahydro-
4,7-dimethyl-1-(1-methylethyl)-naph-thalene 2.61;
6-ethyl-2-phenyl-indolizine 2.82; N-(4-metho xy-
phenyl)-2,2-dimethyl-propanamide 0.83; 2,3,4,7,
8,8a--hexahydro-3,6,8,8-tetramethyl-1H-3a,7-me-
thanoazulene  0.97; guaia-3,9-diene  0.50;
1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-(1-methyl-
ethyl)-naphthalene 0.50; 1,5,5-trimethyl-6-
methylene-cyclo-hexene 0.15; himachala-2,4-
diene 0.38; 3,7,7-trimethyl-bicyclo[4.1.0]hept-3-
ene 1.03; 1-(1-chloro-2,3-dimethylcyclopropyl)-
3,3-dimethyl-1-butyne  3.06;  4-(1,2-dimethyl-
cyclopent-2-enyl)-butan-2-one 0.37; decahydro-
1,1,7-trimethyl-4-methylene-1H-cycloprop[e]azu-
lene 0.21; 1,1a,5,6,7,8-hexahydro-4a,8,8-trime-
thyl-cyclopropal[d]naphthalen-2(4aH)-one 0.16; 1-
ethyl-cyclohexanol 0.38; 11-methylene-2,4-
dimethyl-3-azatricyclo[5.3.1.0(4,9)Jundec-2-ene
0.48; decahydro-1,1,7-trimethyl-4-methylene-1H-
cycloprop[e]azulene 1.05; 3,3-dimethyl-2-(3-me-
thyl-1-butenyl)-cyclohexanemethanol 0.20; 1S,2S,
5R-1,4,4-trimethyltricyclo[6.3.1.0(2,5)] dodec-8(9)-
ene 0.36; 7-hexadecenoic acid, methyl ester 0.15;
hexadecanoic acid, methyl ester 1.15; 2,3-epoxy-
geranyl acetate 0.01; 5-methyl-nonane 0.15; un-
dec-2-enyl ester valeric acid 0.04; 6,6-dimethoxy-
octanoic acid, methyl ester 0.04; 2-[[(5-alpha,17-
beta)-androstan-17-ylJoxy]tetrahydro-2H-pyran
0.07; 1,13-tetradecadiene 0.03; 9-octadecenoic
acid (2)-, methyl ester 2.35; octadecanoic acid,
methyl ester 0.47; octadecanedioic acid 0.04;
palmitic acid vinyl ester 0.42; 7,11-he-
xadecadienal 0.38; 2-dodecylcyclobutanone 5.65;
9-octadecenamide, (Z)- 0.05; 5-amino-1H-tet-
razole-1-ethanol 0.07; 9-octadecenal, (Z)- 9.14; 3-
methoxymethoxy-2,3-dimethylundec-1-ene  4.45;
methyl-10-trans,12-cis-octadecadienoate 0.16;
decanoic acid, cyclohexyl ester 3.68; 2-nonyl-
cyclopropaneundecanal 2.26; decyl sulfide 0.45;
1-hexadecyne 4.79; 2-methyl-hexadecanal 1.60;
4-methyl-heptadecane 0.24.

HanpgeHHblie Bbille XMMUYECKME BeELLIECTBa,
BO MHOIomMm onpenendarT BKyCO-apomMaTt I'II/ILLLeBOI7I
npoaykuunmn, B cocCTaBe KOTOpOl7I MCMOJ1b30BaHbI
OaHHble apomaTmsaTopbl. OgHako, Guoxmmuye-
CKWe MpeBpaLleHns NpoayKkTa B XO4e TeXHOsoru-
YeCKMX onepauun NpUBOAAT K YACTUYHOW TpaHc-
dopmauumn GonblIMHCTBA KOMMOHEHTOB 3anaxa
cneuui, a Takke K MpaKTUYECKU MOMHOMY uc4yes-
HOBEHUMIO HEKOTOPLIX M3 HUX. DTOT Npouecc npo-
TeKkaeT mapannenbHO C pasBUTUEM rMOponuTuye-
CKUX MPOLIECCOB pacnaga KOMMOHEHTOB XXMBOTHO-
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ro cblpbs [20-22].

B 1abn. 1 onncaHbl OCHOBHbIE BELLECTBA, KO-
Topble obpasoBanucb B pesynbTate 06paboTku
npoaykuun GakTtepuanbHbiMU  KynbTypamu. W3
NpeacTaBneHHbIX AaHHbIX BWAHO, YTO MpakTude-
CKM BO BCEX BapuaHTax NpOAYKTOB MMeeTcsl Ao-
CTATO4YHO OTNMYHBIA OT APYrMX COCTaB XUMUYe-
CKMX KOMMOHEHTOB BKyCO-apomaTa, 4TO CO006-
CTBEHHO M Mpegonpegensetr BO3MOXHOCTb NOy-
YeHUs MULEBbLIX MNPOAYKTOB C OPWUIMHAaNbHbIMU
XapakTepucTukamm.

MoxHo 6bino Obl oXuaatb, YTO BellecTBa
npsiHocten OyayT cocTaBnsATb OCHOBHOW GykeT
BKyCa NpOOYKLUMM Ha OCHOBE XMBOTHOMO ChIPbSi.
OpHako, kak BUaHO n3 1abn.1, ncxogHele cmecu n
NMPUroToBMEHME M3 HUX NMYTEM YCKOPEHHOro dep-
MEHTMPOBAHUSI MPOAYKTbl C BHECEHHBIMU KYNbTY-
pamy 06nagalT AOCTAaTOYHO He COoBMagaloLmMM
COCTaBOM OCHOBHbIX BELLECTB, OMNpeaensitoLnx
KOHKPETHbI apoMaT KOHKPETHOro NpoayKTa.

N3 nepeyHs BellecTB, MpeacTaBreHHbIX B
Tabn. 1, BUOHO, YTO HEKOTOPbLIE BELLECTBA UMK UX
Npov3BOAHbIE, XapaKTepHble AN opraHonenTu-
YEeCKMX KOMMOHEHTOB MycKaTta M YepHOro nepua,
NPUMEHSIEMbIX B peuenType, NPUCYTCTBYHOT B KO-
HEYHOM MpPOAYKTE, O4HAKO My BELLECTB, KOTOPbIN
B KOHEYHOM uTOre hopMmpyeTcs noa AeNCTBUEM
CTapTOBbIX KyNbTyp W TEXHONMOMMYecKkux ornepa-
LU, B UTOre OKasblBaeTCs NPakTU4eCcKn HEMOBTO-
PUMBIM.

Pesynbtat BO3gencTeua kak Lactobacillus
plantarum wn Staphylococcus carnosus, Tak u
Lactobacillus plantarum ¢ Micrococcus varians
npuBesn K CyLLECTBEHHOMY COKpALLEHMIO Komu4ye-
CTBa XMMWYECKMX BELLECTB, NPOSIBUBLUUXCS B CO-
CTaBe BKycO-apomaTa 06paboTaHHbIX Gakrepu-
anbHbIMW KyNnbTypaMmy NPOAYyKTa MO CPaBHEHUIO C
TpaguLMOHHON BbIOEPXKOW. TO €eCcTb MOXHO
yTBEPXAaTb, YTO yckopeHHas GuobpaboTka Xu-
BOTHOIO CbIpbsl AN MOMYyYEHUS MACHbLIX NPOOYK-
TOB He cnocobctByeT dopMupoBaHuto 6Gornee
«TOHKOro 1 6oratoro» apomara nuLLEBOW NPOAYK-
uun.

Bbinu BbIsIBNEHbI OCHOBHbIE BeLlecTBa, 00-
pasylolnecs B XMBOTHOM Cbipb€ Mog BO3AEN-
cTBMeM cmecen KynbTyp Lactobacillus plantarum ¢
Staphylococcus carnosus wn  Lactobacillus
plantarum ¢ Micrococcus varians ¢ ypoBHEM CO-
nepxannst 6onee 0,1 mkr\kr. OCHOBHbIE «KOMMO-
HEHTbl BKyca» BCEX (DEPMEHTUPOBAHHbBIX NMPOAYK-
TOB MO CPaBHEHMIO C KOHTPONEM AaHbl B Tabn. 2.

CoctaB npefcTaBrieHHbIX apoMaTu3npyto-
LUMX KOMMOHEHTOB B OCHOBHOM BKIIIOYAET BeLle-
cTBa NuUNMaoB — nNpom3BOAHbIX Cg—Cy4 XKMPHBIX
kucnot. CymmapHoO, apomaT B OaHHOM cryyae,
onpegensieTca B OCHOBHOM KOMOGWHaUMeln noBTo-
psoLLMXCa BO Bcex obpa3uax 6a30BbIX BELLECTB,
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Tabnuya 1
Cocmae apomMamu3upyroujux KOMINoHeHMoe o06pa3y08 KUeOMHO20 CbiPbsi N0G8eP2HYMO20
obpabomke nod eo3zdelicmeuem Kynbmyp Lactobacillus plantarum ¢ Staphylococcus carnosus,
Lactobacillus plantarum ¢ Micrococcus varians, Mka/ka

Table 1
Composition of fragrants of animal raw material treated by Lactobacillus plantarum and Staphylo-
coccus carnosus; Lactobacillus plantarum and Micrococcus varians, mcg/kg

UcxopHas cmeCcb KOMMOHEHTOB XXUBOTHOIO CbipbA 6e3 pob6aBneHunsA CTApTOBbIX KyNnbTyp

4-ethylbenzamide 3.89; methoxy-phenyl-oxime 1.79; D,L-valine 0.59; 4-(1,1-dimethylethyl)-
benzenemethanol 1.50; 4-ethylbenzoic acid, undecyl ester 4.10; 2-methyl-2-propenoic acid 0.82; 2-
ethylacridine 2.46; 2-methyl-2-pentenal 2.31; ornithine 5.37; bicyclo[4.1.0]heptan-3-ol 2.92; 2-methyl-
cyclopentanone 1.52; 3-methyl-phenol 3.95; 2,3,5-trimethyl-1,4-benzenediol 0.89; 11,11-dimethyl-
bicyclo[8.2.0]dodecane 1.37; 4-(2-aminophenylthio)-5-methyltetrahydrofuran-2-one 4.15; 3-methoxy-2,4,6-
trimethyl-benzenamine 0.42; 8-azahypoxanthine 1.94; 6-methyl-2-propyl-4(1H)-pyrimidinone 0.58; tri-
acontane 1.58; 11-(1-ethylpropyl)-heneicosane 4.01; tetradecanoic acid, ethyl ester 2.92;
azacyclotridecan-2-one 0.54; 2-nonadecanone 1.36; 14-methyl-pentadecanoic acid, methyl ester 2.71;
hexadecanoic acid, ethyl ester 7.08; 1-acetoxynonadecane 2.58; 2-nonadecanone 1.44; octadecanoic ac-
id, methyl ester 1.07; trans-13-octadecenoic acid 5.88; octanamide 3.98; 2,3-2H-4-methyl-imidazole-2-one
0.92; 9-octadecenamide 1.50; 4-[p-chlorobenzyl]-1-methylpiperidine 0.67; 2-[4-(2-hydroxyethylamino)-2-
quinazolinyl]-phenol 0.33; 4-iodo-N-(4-pyridinylmethyl)-1H-pyrazole-1-acetamide 0.39; 3-[1-[4-[1-(2-
cyanoethoxy)cyclohexyl]buta-1,3-diynylJcyclohexyloxy]-propionitrile  0.17; 3-(4-methylphenyl)-1-phenyl-2-
propen-1-one 0.36; 2-nitrobenzyl bromide 0.13; 3-(2-methoxy-5-methylphenyl)propionic acid 0.12; 1-(3,4-
methylenedioxyphenyl)-2-propanone-2-oxime 0.22; acridine-9-carbaldehyde 0.22; propanamide 0.13; 3-
heptyn-1-ol 0.11; 2-amino-4-hydroxy-6,7-dibenzylpteridine 0.55; 1,2-bis(1-methyl-3,6-
diazahomoadamantantylidene-9)hydrazine 0.24; 6,8,9-trichloro-1,4-dioxa-spiro[4.4]non-8-en-7-ol 0.15;
3,5-dibromo-4-pyridinol  0.10; 4-(4-methyl-1-piperidyl)-5-spiro-cyclohexane-furan-2(5H)-one 0.25; 6-
methoxy-N-(4-methylbenzylideno)-benzothiazol-2-amine  0.40; N-(3-chlorophenyl)maleimide 0.27; 2-
(adamantan-1-yl)-N-adamantan-1-ylethyl)-acetamide 0.23; alpha-methylene-benzeneacetic acid 0.26; 1-
methylcholanthrene 0.15; (Z)-2-methoxymethoxy-4'-methyl-stilbene 0.33; paroxetine 0.09; diethyl[1-ethyl-
2-(trimethylstannyl)-1-propenyl]-borane 0.23; 4-(2-hydroxyethylamino)-1-oxo-2-phenyl-1,2-dihydro-
phthalazine 0.21; 3,6-dimethoxy-9-(2-phenylethynyl)-fluoren-9-ol 0.27; N-[2-(acetyloxy)-2-[4-(acetyloxy)-3-
methoxyphenyllethyl]-acetamide  0.15;  N-(aminocarbonyl)-2-ethyl-2-butenamide  0.25;  4-iodo-N-
(phenylmethyl)-1H-pyrazole-1-acetamide 0.33; 2-methyl-6-(5-methyl-2-thiazolin-2-ylamino)pyridine; 2-
chloro-4-trifluoromethyl-benzamide  0.58; n-hexadecylsuccinic anhydride 0.07; 2,3-dihydroxy-6-
nitroquinoxaline 0.20; 4-dehydroxy-N-(4,5-methylenedioxy-2-nitrobenzylidene)tyramine 0.06; carbamic
acid, methyl ester 0.39; 4-butyloxy-2-hydroxybenzamidine 0.10; 1,2-bis(trimethylsilyl)benzene 0.20; 1-
octadecanamine 0.50; 6,7-dimethoxy-3-[2-(2-methoxyphenyl)-2-oxoethyl]-1(3H)-isobenzofuranone 0.11; 3-
amino-2-phenazinol 0.04; 5-[(acetyloxy)methyl]-3a,4,6a,7,9,10,10a,10b-octahydro-3a,10a-dihydroxy-2,10-
dimethyl-benz[e]azulene-3,8-dione 0.09; 3-alpha,12-beta-dihydroxy-bisnor-5,7-cholenic acid 0.06; bromo-
benzene 0.09; N-methyl-anthranilic acid, butyl ester 0.10; dodecahydropyrido[1,2-b]isoquinolin-6-one 0.26;
chlorthiophos  0.13; 2-(3,3-dimethyl-but-1-ynyl)-1,1-dimethyl-3-methylene-cyclopropane 0.16; 9-[3-
(dimethylamino)propyl]-9-borabicyclo[3.3.1]Jnonane 0.28; 4-phenyl-pyrido[2,3-d]pyrimidine 0.31; 2-amino-
1-piperidin-1-yl-propan-1-one 0.07; 3-(dimethylamino)-1-(2-furyl)prop-2-en-1-one 0.30; 1-
ethynylcyclopentanol 0.13; 5-(1H-benzoimidazol-2-ylmethylene)-1,3-diethyl-2-thioxo-dihydropyrimidine-
4,6-dione 0.11; 4-(3-hydroxy-2,6,6-trimethylcyclohex-1-enyl)pent-3-en-2-one 0.13; 4-acetyl-1-(2-furfuryl)-3-
hydroxy-5-(4-nitrophenyl)-pyrrol-2(5H)-one  0.11; guaifenesin  di-tms derivative  0.20; 1-[1-(2-
fluorenyl)ethylidene]semicarbazide  0.11;  (1l-ethoxyethenyl)-benzene 0.12;  4-phenyl-pyrido[2,3-
d]pyrimidine 0.26; 2,2'-bipyridine 0.03; methylene-propanedinitrile 0.15; nonadecylamine 0.31; 2-ethyl-4,5-
diphenyl-oxazole 0.24; cis-2,3,4-trimethoxy-beta-methyl-beta-nitrostyrene 0.14; 4-allyl-3-(3-furyl)-1H-1,2,4-
triazole-5(4H)-thione 0.24; 3,5-dibromo-4-pyridinol 0.40; N-methyl-1-adamantaneacetamide 0.17; 2-amino-
4-hydroxy-6,7-dibenzylpteridine 0.05; 6,7,8,9-tetrahydro-3-(2-pyridyl)-pirimido[4,5-b]benzothiophen-1(2H)-
one 0.05; 4-phenyl-3,4-dihydro-soquinoline 0.11; 2-methyl-5-(4-morpholinyl)-cyclohexa-2,5-diene-1,4-
dione 0.15; 2-tert-butylamino-6-chloro-4-cyclohexylamino-1,3,5-triazine 0.05; 5-acetamido-4,7-dioxo-4,7-
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dihydrobenzofurazan 0.11; 2,4,6-trifluoronitrobenzene 0.13; 1-piperonyl-3-sulfamoyl-1,2,4-triazole 0.22; 2-
amino-3-cyano-5-aldoximinopyrazine-1-oxide 0.08; 3-chloro-2,3-dihydroximino-propanenitrile 0.11; 2,4'-
bipyridine 0.15; atomoxetine 0.10; 1,1,2,2,3,3-hexamethyltrigermane 0.04; 4-methoxymethylbenzamide
0.04; 2-allylaminomethylene-5,5-dimethyl-cyclohexane-1,3-dione 0.01; 1,5-dibromo-hexane 0.02; 5-
acetylsalicylamide 0.08; 4-bromo-2,3,5,6-tetrafluorobenzonitrile 0.43; 2-(4-chloro-phenyl)-8,8-dimethyl-9-
dihydro-7H-pyrazolo[1,5-a]Jquinazolin-6-one 0.26; 3-phenyl-2-propenoic acid 0.13; 2-(3,4-
dimethoxyphenyl)-3,7-dimethoxy-4H-1-benzopyran-4-one  0.19;  N-octyl-N-sec-butyl-3-(2-hydroxy-3,4-
dimethyl-phenyl)-3-phenyl-propionamide 0.04; nonylamine 0.08; propanedinitrile 0.10; 6-bromo-4-phenyl-
quinazoline-2-carbaldehyde oxime 0.1;N-(2-phenylbenzimidazol-6-yl)-acetamide 0.16; 2-butyl-4,5,6,7-
tetrahydro-1H-isoindole-1,3(2H)-dione 0.16; 2,3-dihydro-7-hydroxy-2,2-dimethyl-4H-1-benzopyran-4-one
0.02; 3-phenyl-1,2,4-thiadiazol-5-amine 0.08; 4-[(2-hydroxy-5-nitrophenyl)methylenamino]-benzophenone
0.19; (2-bromo-3-methylphenyl)diphenylphosphine 0.01; benzo[1,2,5]oxadiazol-5-ylamine 0.13; 4-amino-
2-nitro-phenol 0.13; paroxetine 0.14; N1-[4-(trifluoromethoxy)phenyl]-2-chloroacetamide 0.27; 2-bromo-N-
methyl-2-propen-1-amine  0.10;  4-acetamido-N,N-dimethyl-3-nitrobenzamide  0.32;  N-methyl-1-
adamantaneacetamide  0.12;  dyphylline  0.15;  2-(dimethylamino)-1,3-dimethyltetrahydro-1,3,2-
diazaphosphole-2-oxid 0.27; 1,2,5a,6,7,8-hexahydro-6,6-dimethyl-cyclopenta[c]pentalen-3(3aH)-one 0.25;
alpha-D-glucopyranoside 0.24; 1-octadecanamine 0.14; 2,2-dibutyl-1,2-selenagermolane 0.13; 2-
(methylamino)-ethanol 0.09.

MpoaykT, o6paboTaHHbIM KynbTypamu Lactobacillus plantarum m Staphylococcus carnosus

2-methoxy-phenol 5.29; methoxy-phenyl-oxime 0.37; malic acid 0.20; 2-methoxy-4-methyl-phenol 1.02;
hexadecane 0.60; 1-bromodocosane 0.10; tetradecane 0.54; 1-methyl-4-(1-methylethyl)-1,3-
cyclohexadiene 0.62; 2,6-dimethoxy-phenol 1.03; 4-methoxy-3-(methoxymethyl)-phenol 0.78; heneico-
sane 0.95; 7-hexyl-tridecane 1.63; 6-methyl-tridecane 0.93; 5-methoxy-4-methyl-1-heptene 0.20; hentri-
acontane 1.19; hexadecane 0.88; 3,6-dimethyl-undecane 0.32; ethyl tridecanoate 1.99; 5-hydroxy-2-
methyl-3-hexenoic acid 0.07; propyl-2-ethylhexanoate 0.57; 9-hydroxy-2-nonanone 0.21; n-propyl-9-
tetradecenoate 1.82; hexadecanoic acid, methyl ester 0.92; hexadecanoic acid, ethyl ester 21.41; 3,5-
dinitro-benzonitrile 0.05; decanoic acid, methyl ester 0.23; 1-hexadecanol 2.21; eicosane 0.21; ethyl oleate
28.25; heptadecanoic acid, ethyl ester 2.14; octadecanoic acid, ethyl ester 8.96; octahydro-2-methylene-
4,7-methano-1H-indene 0.20; nonadecane 0.83; octahydro-4a,5-dimethyl-3-(1-methylethyl)-2(1H)-
naphthalenone 1.04.

MpoaykT, o6paboTaHHbLIN KynbTypamu Lactobacillus plantarum u Micrococcus varians

2-methoxy-phenol 6.41; 6-ethoxy-pyridin-2-amine 0.33; 2-methoxy-4-methyl-phenol 3.33; D,L-arabinose
0.27; 1-iodo-tridecane 0.57; 4-ethyl-2-methoxy-phenol 1.42; 3-methyl-5-propyl-nonane 0.28; (+)-4-carene
0.54; 2,6-dimethoxy-phenol 0.98; 4-aminobutanoic acid 0.21; 4-methoxy-2-methyl-1-(methylthio)benzene
0.65; heptadecane 1.07; octadecane 8.18; 5,5-dimethyl-3-(3-methyl-oxiran-2-yl)-cyclohex-2-enone 0.19;
N-cyclohexyl-3-nitro-4-pyridinamine 0.60; 3,5-dichloro-2,6-dimethyl-4-pyridyl ester 0.12; 2-bromo dodec-
ane 1.08; docosane 0.71; nonanoic acid, ethyl ester 1.95; 2-methyl-propanamide 0.4; 2,4,6,8-tetramethyl-
13-tetradecenoic acid 0.5; 2-dodecanone 0.4; heneicosane 0.89; methyl hexadec-9-enoate 2.02; hexa-
decanoic acid, ethyl ester 19.26; 2-(p-tolyl)ethylamine 0.08; 9-eicosene 2.62; 2-methyl-decane 0.27; ethyl
oleate 28.53; octadecanoic acid, ethyl ester 16.08; 5-acetoxypentadecane 2.10; 2,2-dimethyl-5-methylene-
bicyclo[2.2.1]heptane  0.23; Z-7-hexadecenoic acid 1.12; eicosane 1.00; 3,3-dimethyl-2-
(phenylselenyl)butanoic acid, 2-methylbutyl ester 0.88.

MpoAayKT, Nony4eHHbIN MO OGLIYHOM TEXHONOrMM 6e3 CTapTOBbLIX KyNbTyp (KOHTPOJb)

2-methoxy-phenol 3.61; 2-methoxy-4-methyl-phenol 0.91; tetradecane 0.41; 4-ethyl-2-methoxy-phenol
0.72; 4-amino-5-imidazole carboxamide 0.20; hentriacontane 0.35; (+)-4-carene 0.53; 2,6-dimethoxy-
phenol 1.00; 2-methoxy-5-nitro-benzenamine 1.15; hexadecane 0.3; octadecane 1.12; N-acetyl-dl-serine,
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methyl ester 0.44; 3-chloro-1,2-propanediol 0.07; 4-phenyl-pyrimidine 0.01; eicosane 0.67; octacosane
0.56; 3,6-dimethyl-undecane 0.18; tetradecanoic acid, ethyl ester 1.45; N-allyl-oxalic acid, monoamide
0.39; 2-pentadecanone 0.36; octacosane 0.62; E-11-hexadecenoic acid 1.79; hexadecanoic acid 0.12;
cyclohexadecane 2.35; 2-methyl-decanoic acid 0.19; eicosane 0.12; 9-octadecenoic acid 30.69; octade-
canoic acid 17.85; 15-hydroxypentadecanoic acid 2.84; Z,7,7-1,4,6,9-nonadecatetraene 0.22; 1-
cyclohexylnonene 0.81; octadecane 0.70; N-ethyl-ethanamine 0.21; 13-octadecenal 1.56; 3-
(dimethylamino)-2-propenoic acid, methyl ester 0.74; 3,7-dimethyl-2-octen-1-ol 0.15; benzo(a)pyrene-6-
methanol 0.07; 17-hydroxy-pregna-1,4-diene-3,20-dione 0.07; 4-methoxy-6-morpholin-4-yl-[1,3,5]triazine-
2-carboxylic acid amide 0.10; methyl 3-diethylphosphonoacrylate 0.10; 6-(2-formylhydrazino)-N,N'-
bis(isopropyl)-1,3,5-triazine-2,4-diamine  0.13; benzothiophene-3-carboxylic acid 0.10; 3-hydroxy-4-
methoxybenzyl alcohol 0.03; 1,1'-binaphthalene 0.05; 2-hydroxy-1H-isoindole-1,3(2H)-dione 0.06; 1-azido-
2-nitro-benzene 0.08; 1-adamantanecarboxanilide 0.10; 11,12-dihydroxyseychellane 0.07; 1'2'-
epoxyhexobarbital 0.04; 2-methylaminomethyl-1,3-dioxolane 0.12; 2-acetylamino-3-(4-ethoxy-phenyl)-
acrylic acid 0.10; 4-phenyl-3,4-dihydroisoquinoline 0.08; N-methyl-1-adamantaneacetamide 0.12; 1-acetyl-
4-[1-piperidyl]-2-butynone 0.05; 2-(benzylideneamino)fluorene 0.04; 2-nitro-benzaldehyde 0.11; N-(2'-
acetyl-4',5'-dimethoxyphenyl)-4-methoxy-benzamide  0.05;  3,4-dimethyl-N-(4-methylthiobenzylidene)-
benzenamine 0.09; hexahydropyridine 0.06; 1H-pyrazolobisthiolium 0.13; 2-hexadecyl-2,3-dihydro-1H-
indene 0.09; 4-[N-methylpiperazino]-5-nitro veratrole 0.05; 7-chloroquinoline-2,4-dicarboxylic acid 0.08; 2-
acetylamino-3-(4-ethoxy-phenyl)-acrylic acid 0.08; 3,5-dibromo-4-pyridinol 0.12; 3-O-methyl-D-glucose
0.07; 8-hydro-thiazolo[3,2-a]pyridinium 0.05; p,p'-dibromodiphenyl trichloroethane 0.09; 6-chloro-2-
phenethyl-4-phenylquinoline 0.08; 1-amino-2-(hydroxymethyl)anthraquinone 0.2; 3-(4-aminophenyl)-2-
phenyl-acrylic acid, methyl ester 0.03; benzo[b]thiophene-4-acetic acid 0.08; 2-isopropylidenehydrazono-
3-methyl-4-chloro-2,3-dihydrobenzothiazole 0.10; N-(diphenylethenylidene)-methanamine 0.05; 1,2,4-
Oxadiazole-5-carboxamide  0.05; pentachloro-pyridine 0.07; propanamide 0.03; N-methyl-4-
pyridinecarboxamide 0.13; 4-acetamido-2-methallylphenol 0.07; 6-chloro-3-ethoxycarbonyl-2-methyl-4-
phenylquinoline 0.07; 4-methylthiophene-3-sulfonamide 0.04; 2,2-diphenylpropionitrile 0.08; 1-(5-bromo-4-
nitro-2-thienyl)ethan-1-one 0.08.

Ta6bnuya 2
BaxxHelwue apomMamu3upyroujue seujecmea rnpodykmoe obpabomku 6akmepuasbHbIMU
Kynbmypamu, m2/k2: | — uzdenue c Lactobacillus plantarum u Staphylococcus carnosus, Il — usdenue
c kynbmypamu Lactobacillus plantarum u Micrococcus varians, |ll - koHmposb 6e3 Kynbmyp*

Table 2

Major fragrants of bacteria treated products, mg/kg: product treated by Lactobacillus plantarum and

Staphylococcus carnosus (), product treated by Lactobacillus plantarum u Micrococcus varians (1),
control without bacteria (lll)

Xapakrepuctudeckoe H
anMeHoBaHMe apoMaTuU3UpyloLLEero BeLlecTsa | ] "
Bpems nvka, MvH

4,117 3-phenyl-1H-quinolin-2-one - - 0,12
4,175 1-ethyl-2-phenyl-1H-indole - 0,51 -
4,631 Decanoic acid, methyl ester 0,06 0,32 0,26
4,683 Nonanoic acid, methyl ester 0,41 1,33 1,53
6,006 Dodecanoic acid, methyl ester 0,57 1,64 1,89
7,215 Methyl tetradecanoate 7,78 6,57 7,89
7,729 Pentadecanoic acid, methyl ester 0,48 - -
8,149 9-hexadecenoic acid - - 3,21
8,175 Methyl hexadec-9-enoate 9,42 5,49 -
8,274 Hexadecanoic acid, methyl ester 13,47 | 19,53 | 12,19
8,689 Methyl cis-10-Heptadecenoate 2,32 - -
8,772 Heptadecanoic acid, methyl ester 3,35 - -
9,150 Methyl (Z)-9-Octadecenoate 26,00 | 18,96 | 14,79
9,669 Methyl cis-10-Nonadecenoate 1,13 4,69 0,4
9,918 5,8,11,14-Eicosatetraenoic acid 2,81 - -
9,970 cis-5,8,11-Eicosatrienoic acid 1,65 - -
9,981 Octadecanoic acid, methyl ester - - 0,36
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10,027 Octadec-9-en-1-al dimethyl acetal - - 2,70
10,053 Z-6,17-octadecadien-1-ol acetate - 2,48 -
10,074 2-octyl-cyclopropaneoctanoic acid - - 4,0
10,079 Methyl cis-13-eicosenoate 12,04 - -
10,136 Eicosanoic acid 1,85 - 5,8
10,147 3,7,11-trimethyl-2,6,10-dodecatrien-1-ol - - 0,46
10,173 2,4-dinitro-5-fluoroaniline - 0,72 -
10,235 Arachidonic acid - 6,65 -
10,250 Methyl 7,10,13-Eicosatrienoate - - 3,89
10,276 1,9-cyclohexadecadiene - 3,17 -
10,282 5-nonadecen-1-ol - - 10,46
10,307 11-hexadecen-1-ol, acetate - 6,66 -
10,411 6-octadecenoic acid, methyl ester - - 1,16
10,416 Methyl 18-methylnonadecanoate - 3,35 -
10,697 Methyl 8,11,14,17-eicosatetraenoat 0,61 0,4 3,73
10,774 9-octadecenal 4,46 - -
10,832 Ethyl 5,8,11,14,17-icosapentaenoat - 4,11 7,23
10,847 Palmitoyl chloride 1,87 0,15 0,19
10,883 2,3-dihydroxypropyl elaidate - - 8,27
10,889 1-cyclohexylnonene - 6,67 -
10,925 Docosanoic acid 0,27 0,56 0,82
10,951 D-gulopyranoside - 2,59 2,99
11,791 10-nonadecenoic acid, methyl ester - - 0,32
11,885 Tetracosanoic acid, methyl ester - - 0,17
15,382 Cholesterol 0,10 0,41 0,63
20,296 1-docosene 0,11 - -
20,301 Octacosyl acetate - 0,21 -
20,306 13-tetradecen-1-ol acetate - - 0,24

* «—» — He 8bIsI8MIeHO ¢ yposHeM codepxkaHusi MmeHee 0,01 mke/ke.

npexae BCero, NpPOU3BOOHbIX >XUPHbIX KUCAOT —
JEKaHOBOW, rekcagekaHoBOW, 9-OkTageueHOBOMN,
nanbMUTUHOBOW, [IOKO3aHOBOW, 8,11,14,17-
3anKkosaTeTpaeHoBOW, UUC-10-HOHOELEHOBOW, HO-
HaHOBOW, 0OAEKAaHOBOW, TeTpagekaHOBOW, Npouns-
BOAHbLIX XONecTepuMHa U MMUHOPHbIX Npumecen
OCTanbHbIX KOMMOHEHTOB BKYCO-apOMaTUYeCKnx
BELLEeCTB, NepeyncrieHHbIX B Tabn. 1 n 2. dopmu-
poBaHME BKYCO-apOMaTM4eCcKOW raMmbl MPOUCXO-
ONT 3a CYET UCMNONb30BaHHbIX CMELMI U, B 3HAYN-
TENbHO CTEMNeHU, 3a CYET SH3MMATUYECKON aKTUB-
HOCTU MUKPOOHBIX KynbTyp, pacLUennisiowmx co-
CTaBHble 4YacTM MSICHOrO CbipbsSi B OpraHuyeckune
BeLlecTBa, obnagawuwme XxapakTepHbIM MPUBKY-
CoM.

3AKIKOYEHUE

Takum obpasom, LUerneHanpaBneHHOe Wuc-
nonb3oBaHne MUKPOOHbIX KynbTyp Lactobacillus
plantarum ¢  Staphylococcus carnosus u
Lactobacillus plantarum ¢ Micrococcus varians,
nossonset KOppeKkTupoBaTb BKYyCO-
apomMaTU4ecKyl0 raMmMmy MSICHOM NPoOyKuuWU, Y4TO
SIBNSAETCA OCHOBOW NPOW3BOACTBA OpUrMHarbHbIX
nuweBbIX NpoaykTos. [peactaBneHHble pesynb-
TaTbl MCCNEOOBaHUN COCTABOB XUMWYECKUX KOM-
MOHEHTOB BKYCO-apOMaTMYeCKUX XapakTepuCTUK
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NULLLEBON MPOAYKLMM NOKasanu, YTo BKYC U apo-
MaT MuLLEBON NPOAYKLMM HA OCHOBE MSICHOIO Cbl-
pbs onpegenserca 60nbLIMM KONMYECTBOM Opra-
HUYECKMX COELMHEHUN, KOMOUHaUUA KOTOpPbIX
onpegensietr OpUrMHamnbHbIA BKYC KOHKPETHOro
npoaykta. OnpegeneHbl ycrnoBus BnusHusA 6ak-
TepuarnbHbIX KynbTyp Ha COCTaB NeTy4Ynx KOMMo-
HEHTOB, obpasyoLmxcsa B pesynbtate 06paboTkm
CMeceln MuLEeBOro HasHayeHuss B CPaBHEHUUN C
apomMaTU3NpyLLNMN KOMMOHeHTamMun cneuni. lo-
Ka3aHO, YTO OCHOBHbIMUW BKYCO-apOMaTU4eCKUMU
BELLeCTBaMM CbIPOKOMYEHOW MSACHOW MPOAYKLUU
asnaTca:  1-aTun-2-penun-1H-ungon, Metuno-
Bble 3pMpbl OOKO3aHOBOW, HOHAHOBOW, Aogeka-
HOBOW, TeTpadekaHOBOMW, MeHTageKkaHoBOW, 9-
rekcageLeHOoBOW, rekcagekaHoBow, unc-10-
rentagekaHoBon, rentTagekaHoBou, umnc-9-
OKTageueHoBoW, uuc-10-HoHageueHoBOW, Uumc-
5,8,11,14-3mko3aTeTpaeHoBon, Luc-5,8,11-arko-
3aTpueHoBon, 6-okTageueHoBon, 10-HoHageue-
HOBOW, UMC-13-3MKO3EHOBOW, 3NKO3aHOBOW, apa-
XUOOHOBOM, 7,10,13-3nko3aTpueHoBON, 18-
MeTunHoHagekaHoson, 8,11,14,17-anko3aTeTpa-
eHoBon, uwuc-5,8,11,14,17-51MK03a-NEHTAEHOBOM,
pokoszaHoBown kucnot, 3,7,11-Tpumetnn-2,6,10-
popekatpueH-1-on, 2,4-OUHUTPO-5-PTOPaHUNMH,
1,9-uuknorekcagekaguneH, 11-rekcageH-1-ona
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auetar, 9-okTageueHanb, nNanbMuUTOMNa Xxmnopua,
1-umknorekcunHoHeH, D-ranonupaHoaua, xone-
CTepon, oKTakoauna aueTaTt u 13-TeTpageueH-1-

BnazodapHocmb: MccrnedosaHue 8bIMOHEHO
npu ¢puHaHcosol noddepxxke epaHma Poccul-
CK020 Hay4yHo20 hoHdAa (mpoekm Ne15-16-00008).

on aueTaTt, mMaccoBasi OONSA KOTOPbIX B CyMMme
BELlecTB apomaTta npogykrta coctaensiet ot 0,1
0o 26%.
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