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[IpeanoxeHa METOJOTIOTHS MOTYUCHHS TPOIYKTOB IS 3M0POBOTO IUTAHUS C TOKA3AaHHOHU (-
(hekTHBHOCTHIO. B mociexanne roapl MPOM3BOICTBO MUIIEBBIX MPOAYKTOB, OOOTAMCHHBIX OHOTIOTH-
YECKHM AKTHBHBIMH BEIICCTBAMH, SIBIICTCS OJHHM H3 HAMOOJIeEe MOIMYJIIPHBIX HANPABICHUH B Pa3-
JYHBIX OTPACIIX MHUIICBOI MPOMBIIIICHHOCTH. BMecTe ¢ TeM, OCTpO CTOHMT BOIPOC HEOOXOAMMO-
CTH TIOATBEPKACHUS 3asBICHHBIX OMarompuATHEIX 3Q(ekToB B pesyrpraTe 000TaEHIs MPOAYKTA.
Oprasmzanms KIMHAYECKUX HMCCICIOBAHUH, KAK MPABHJIO, CONPSDKECHA CO 3HAYMTCILHBIMH (DHHAH-
COBBIMH, BPEMCHHBIMH M TPyJ03aTpaTaMHu. B CBS3HM C UeM BO3HHMKAcT MOTPEOHOCTh B Pa3padOTKe
a7CKBaTHOTO AITOPHTMA JOKIMHHYECKUX HCCICIOBAHUH 3(P(EKTHBHOCTH NHUINEBBIX HPOIYKTOB,
00OTAIECHHBIX OMOIOTHICCKH AKTHBHBIME BenecTBaMu. Oco0oe MEcTo B 00SCIICUCHIH TOKA3aHHOH
3(PEeKTHBHOCTH OOOTAMICHHOTO IPOAYKTA B IOCICIHEES BPEMS OTBOJUTCSH KOHCTPYHPOBAHUIO IIH-
MICBOW MATPHIBI M Pa3pabOTKE CHCTEM JOCTABKH OHOJOTHHYCCKH AKTHBHBIX BEIECTB, TAKHX KaK
MHKPO3MY IbCHH, JTHITOCOMBI, MUKPOTEITH, HAHOAMYJIbCHH, KOHBIOTATHI, MUKPOKJIACTEPHI u T. 1. He-
CMOTPSI Ha MMCIOIIMIICS MACCHB JAHHBIX, CBA3AHHBIX C M3YUCHHEM PA3IMYHBIX CHCTEM JOCTABKH,
OCTArOTCSl HEPCHICHHBIMH ITPOOICMbI YCTAHOBJICHHS MEXAHH3MOB XHMHUCCKHX HPeoOpa3oBaHUH
TIPY BCTPAWBAHWHU WHKATICY TMPOBAHHBIX OHOJIOTHHMECKY AKTHBHBIX BEIECTB B MUIIECBOH MAaTPHUKC, UX
TPAHCIIIMA B KICTOYHBIC CHCTEMbI OPTAaHU3MA YCIOBEKA M YYACTHE B METAOOIMICCKUX MPOLIECCaX,
YTO JOJDKHO YUHTHIBATHCA MPH OICHKE 3P ekTnBHOCTH 000TamEeHHOTO MpoaykTa. He MeHee BasKHO
MIPOBOAMTH AHAIU3 IIOTPEOUTEIHCKOTO BOCIPHATHS OOOTAIICHHBIX IPOAYKTOB, OIICHUBATH TEXHOJIO-
THYECKYI0 JOCTYITHOCTh MX MOJYUCHHS, TOCTAaTOYHOCTh PECYpcHOro obecneueHus. Ha ocHoBanmu
aHamM3a HAyYHOH IMTEpaTyphl HAMHU ObLIA MPEANPHHATA HMOMBITKA CPOPMHUPOBATH METOJOTIOTHIO
pa3paboTKH MPOAYKTA, OOOTANICHHOTO OMOIOTHYECKY AKTHBHBIMH BEHICCTBAMH C JOKA3AHHOH (-
(peKTHBHOCTHIO, KOTOPAst 0A3HPYETCS HA KOMIICKCHOM, MEKIMCIMIUIMHAPHOM MOAXOAE K OPraHu-
3aIUH JOKIMHHYCCKHUX HCCACAOBAHMI, BKIIFOYAS MCTOHI in Vitro, in silico, in vivo.

Kmrouernie ciiora: mcromomorusd, BAB, 000rameHHBIC MPOAYKTH MHTAHHUSA, JOKA3aHHAA (-
(DCKTHBHOCTD.

Beeaenne

[IpumeHeHne OHONMOTHYECKH AKTHUBHBIX BeE-
mects (BAB) mpupoaHOro mpoucXOoXACHHS MpH
MPOU3BOACTBE MPOAYKTOB IMUTAHUS B MMOCICIHHC
rOABI MPUOOPETACT BCE OOJBIIYIO MOMYISIPHOCTS.
OnxHuM W3 reHepanbHBIX HATPABICHHH SBIACTCS
W3BJICUCHHUE W3 TMPHPOIHBIX HCTOYHHKOB BAB,
0o0nazaromux BRIPAKCHHBIM  (papMakomorude-
ckuM 3((PEKTOM, U BKIFOUCHHE HX B COCTAaB IMH-
meBoi matpunsl. Kak npasuno, BAB npupoaso-
r0 MPOUCXOXKICHHUI 0OIaNAIOT AOKA3AHHOH HH3-
KON TOKCHYHOCTHI) M BBICOKOH OMOCOBMECTHMO-
CTBIO KaK C MUIICBEIMU MPOAYKTAMH, Tak U C Op-
TFaHU3MOM 4enoBeka [ 1-3].

Bmecte ¢ Tem, TpeOveTcs A0OKa3aTelbCTBO
3(hdEKTHBHOCTH OOOTAINEHHOTO MHIICBOTO IIPO-
JOYKTA, KOTOPOE MOXKET OBITh MOJIYUCHO B PE3YJIb-

TaTe KIMHHYECKHX nccnenosanuid. OmHako yuu-
TBHIBAS, YTO OPTaHH3ALM KIHHHYCCKUX HCCIEH0-
BaHHUH, KaK MPAaBUIIO, CONPSDKCHA CO 3HAYUTEIb-
HBIMH (DMHAHCOBBIMH, BPEMCHHBIMH H TPyA03a-
Tparamu, BO3HUKACT MOTPEOHOCTh B pazpaboTKe
aJCKBAaTHOTO ANTOPUTMA MOKIMHHUYECKHX HCCTIC-
JoBaHUH 3(pCKTUBHOCTH NHUINEBBIX NPOIYKTOB,
oboramennbix BAB. Baxkno yuuteiBath, 4TO IpH
OLICHKE MOTCHIMAIBHON (hYHKUHMOHATBHOCTH BAB
ero GHOJOCTYIIHOCTh B MUIICBON CHCTEME ropasao
Ba)KHEE, YEM KOJIMYCCTBEHHOE COACPIKAHUE 3TOTO
coeauHenus. Ho BMecte ¢ TeM mccneqoBaHM,
Kacaromuxcst OouomoctyrnHoctd BAB B cocrase
MHUIICBOH MATPHLEL, B HACTOSLICE BPEMs HEAOCTA-
TOYHO, & U3YICHHC MEXaHHU3MOB B3aMMOACHCTBUSA
BCIIECTB MPEACTABIICT 0COObIH HHTEpec. B Heko-
TOPBIX HCCICAOBAHUSIX MOKA3AaHO, YTO TOJBKO CO-
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CAWHCHUS, BBICBOOOKIACMBIC W3 MHINCBOU Mar-
pHLUEBL 1 aOCOPOUPOBAHHBIC B TOHKOM KHIICYHHKCE,
SIBIIIFOTCS TIOTCHUUAIBHO OHOAOCTYITHBIMH U CIIO-
COOHBIMHU OKa3bIBaTh UX OmaronpustHeie >(dek-
o1 [13-15, 21].

Bmecte ¢ Tem, cymectByeT pan mpoOieM
ucnone3oBanus BAB, B Tom uncne ¢nasonou-
HOTO psiAa, Aasi OOOTalCHHUsI MPOAYKTOB MHTA-
HUSI, CBI3aHHBIM C UX HU3KOU pacTBOPUMOCTBIO B
BOJE, BBICOKOU TEMIEPATypoM ILIABICHUS, IUIO-
XOM XUMHUYCCKON CTaOUIBHOCTHIO M HU3KOU OHO-
JOCTYMHOCThEO. s permeHus sTod mpobGreMbl
Tpedyercst pa3paboTKa Pa3IUYHBIX TOIXO0B, B
TOM YHC]IC KOHCTPYHPOBAHUC CHCTCMBI MTHINEBO-
IO MAaTPHKCA, MO3BOJIOIIETO OOCCICUUTh IO-
BhiicHue Ounoxoctymuoctd BAB. Ve cerogms
AKTUBHO HCHONB3YIOTCA TAKHE CHCTCMBI, Kak
MHUKPO3IMY JIbCHH, JTHIIOCOMBI, MUKPOTC/IH, HAHO-
3MYJIbCHUH, KOHBIOTATHI, MUKPOKJIACTCPHl U T. 1.
[12, 15-19, 22].

Kaxgas w3 3TUX CHCTEM HMMEET CBOH Mpe-
MMYINECTBA M HEAOCTATKH, KOTOPBIC CICAYCT
VUIUTHIBATH, MO3TOMY HX MPUMCHHMOCTh B Kax¢-
cTBe cuctembl goctaBku BAB TpeOyer Timaresns-
HOT'O H3VYCHHSI C VUETOM CICAYIOUINX TpeOOoBa-
HUI:

— cUCTEeMA J0JKHA OBITh CO3JaHA U3 UHTPE-
JUCHTOB U C UCOb30BAHUEM METOIOB 00paboT-
KH, KOTOPBIC SIBJSIFOTCH FOPUAMUYCCKU MPHEMIIC-
MBIM U 3KOHOMHUYCCKHU KU3HECCITOCOOHBIM;

— CHUCTEMA JMOCTABKH JOJIKHA OBITh COBMEC-
TUMA C MUAMICBONH MATPUIICH, T. €. OHA HE JOKHA
OTPHULATCIFHO MOBIUATh, BHCIIHUN BHI, PCOJIO-
THYCCKHUE CBOWMCTBA, WU BKYC U CPOK XPAHCHHUS,

— cucTeMa JOCTaBKH JOJDKHA OCTaBaThCS
CTaOUIBHONM U COXPaHATh CBOK (DYHKIMOHAIb-
HOCTb MNpHU BO3ACHCTBUH H3MCHCHHUH YCIOBHU
OKPY3KAIOIICH CPEapl B MPEASIax MUINECBOH Mar-
puusl, Hanpumep, u3MmeHeHus pH, uHrpeaueHT
B3aMMOJCHUCTBU, OXIAXKICHHE, HAarpeB, 00e3BO-
JKUBAHUC M MEXAHUYICCKOS TICPEMEIIUBAHNE,

— CHUCTEMa MOCTAaBKH JO/KHA HUMETh (DYHK-
LUOHATIBHBIC XAPAKTCPUCTUKHU, MOIXOASINC AJIS
KOHKPETHOTO MPOAYKTA, KOTOPBIC MOTYT H3ME-
HATBCS, U BKJIKOYACT B CEOsl TaKWE XapakTepu-
CTUKH, KaK VIYYIICHHE MUCICPTHPYCMOCTH, 3a-
ATy OT XUMHYECKOM Jerpajalvy, BKYCOBOH
MACKHUPOBKH, YBCIHYCHUS OHOJOTHYCCKON J0C-
TYHMHOCTH, WK YMPABJICHHH MPOQUIEM BBICBO-
ooxnaenus [14, 16, 19, 22].

Ecnu cuctema 10CTaBKH HYTPUCHTOB BHE-
JPSICTCS B IIHPOKOC HCIMOJb30BAHUC B MHINCBOM
MPOMBIIIJICHHOCTH, TO BAXKHO, YTOOBI 3TH (haKTO-
pPBl TIIATEIPHO PACCMATPUBANIKUCH HA KAKIOM

JTane mpouecca MPOCKTHPOBAHUS U Pa3padOTKH.
B cBa3u ¢ ueM HEOOXOOMMO YCTAHOBHTH H H3Y-
YUTh MEXAHH3Mbl XMUMUYCCKUX NpPeoOpazoBaHu
BO BCEX CTPYKTYPHBIX BIEMEHTaX MOIUPHULIHPO-
BaHHOH NUIIEBOI MaTPHULBI HA 3Tanax OT MPOU3-
BOJCTBA MPOAYKTA A0 €ro MOTPEONCHU, a 3aTeM
Tpancnopta BAB uepe3 knmetouHele MeMOpaHbI.
Pesynprar 3¢ dexkTuBHOCTH NPEATONKECHHBIX MO~
XOJOB JAOJDKCH OBITh JOKAa3aH.

Hecmotps Ha mmveromuiics MaccHB JaHHBIX,
CBSI3AHHBIX C MONYYCHUEM U M3YUCHHCM Pa3iud-
HBIX CHCTCM JOCTaBKH, B OONBIICH 4YacTH OHH
OPHUCHTUPOBAHBI HA HCCICAOBAHHUE MX MPUMCHE-
Hust aast qoctaBku BAB B ycTOHYHMBOM COCTOSI-
HUH OHOAKTUBHOCTH. | IpakTHUECKH OTCYTCTBYIOT
JAHHBIC PUMCHEHHS CHCTEM AOCTABKH C WHKAII-
cymuposanHeiMH BAB B TexHomorum oboraine-
HUSl MUY, HE OMUCAHBI MEXAHU3MbI XUMHIICCKHX
npeoOpa3oBaHuil NPU BCTPAMBAHHM WHKAICYJIH-
poBannbix BAB B nmmieBoit matpukc. Ocrarorcs
HEPCIICHHBIMU TPOOJEMBl TPAHCISILIMKA HHKAII-
CYIMUPOBAaHHBIX B MUIeBol Marpukc BAB B kie-
TOYHBIC CUCTEMBI OPraHH3Ma YeJIOBEKa, UX yda-
CTHC B METAOOIHMUYCCKUX MPOLIECCax.

HsBecTHO, 9TO TIpekae 4eM OKa3aTb KaKoe-
aubo dusnonoruueckoe actictere, bAB a0mKHBI
CHauana BBIACPKATh BECh IPOLIECC JKEIYAOUHO-
kumevHoro nepesapusanud [13, 20]. s mydrme-
IO MOHUMAaHHS TOTCHLMATBHBIX MMOJIOXHUTECIBHBIX
3¢ (dexToB OCHOMOTMYCCKHM AKTHUBHBIX BCINSCTB HA
3/I0POBBE UENIOBEKA, BAXKHO OTIPEACINTD, KaK Ipo-
LecC MULICBAPEHHS BIMACT HA UX CTaOUIBHOCTD U
JaneHeMmee mornomenue [12]. Hma pemeHms
3THX 33424 IHPOKO MPUMEHSIOTCS MOJCTH TIHIIC-
BapPCHUS i1 Vilro, Komopule YOOOHO UCHONb3060HIb
JUTSI TPOTHO3UPOBAHUS OHOJOCTYITHOCTH H OHOAK-
tuBHOCTH BAB, mOCKOIBKY OHM OTAHYAOTCS TIPO-
CTOTOM HUCHOJHEHUA, SKOHOMHUYECKOM AOCTYITHO-
CTBIO M OTHYECKOH COCTaBIIIONICH B CPAaBHEHHH C
MeToxamu in vivo [14, 16].

[Ipu nposeacHnu oOoraimeHuUs MyTEM TEX-
HOJIOTMYECKOH MOIU(HKALMN MPOAYKTA, 3aMe-
HsIS1 OHU WHTPEIUCHTH JPYTHMH WK BBOAS HO-
BBIC, HETHIIMYHBIE COCTABIIAIONINE, CICAYET OCO-
06oc BHHUMaHHE obpamarbh Ha BO3MOXKHOC H3Me-
HEHHE TOTPEOUTENBCKUX CBOHCTB mpoaykra. B
CBSI3U C 3THM NPOBEICHUC TEXHOJIOTUYCCKOH MO-
JUpHUKALNN CIEAYECT PacCMATPHBATh KaK CIOXK-
HBIM MHOTOIUIAHOBBIM MPOLIECC KOHCTPYHPOBA-
HUS TIPOAYKTA, KOTOPBIH AOMKEH obnazare 3a-
JAHHBIMH TIOJIC3HBIMH CBOMCTBAMH, H B TO K€
BpEMsI COXPAHATh TPAIHLIMOHHBIC MOTPCOUTEIh-
CKHE XapaKTCPUCTHKH HIIU MPUOOPETATh HOBBIC,
COOTBCTCTBYIOIIKC OKHUaacMeiM [4, 5,7, 9, 10].
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[Ipu pazpaboTke OOOraINEHHBIX MHINEBBIX
MPOJYKTOB HEC MCHEC BAYKHO YUHUTHIBATH BOCIIPH-
STHC TOTPEOUTE/IIMH TaKUX MPOJAYKTOB, TCXHO-
JOTUYECKYIO JOCTYIHOCTh HMX TONYYCHUS, pe-
CYPCHOE OOCCIICUCHHUE H T. 1.

Ha ocHoBanun anannsa Hay4HOH murepary-
PBl Hamu OBLJIa MPENPHHATA HOMBITKA CHOPMH-
pOBaTh METOJONOTHIO paspaboTKH MPOIYKTA,
oboramennoro BAB ¢ nokazannoii 3¢ dexTHBHO-
cthio (eM. pucyHoK) [17, 19, 22].

CTpemsch ONTUMH3UPOBATh PALIMOHBEI Hace-
JICHHSI, UCTIONB3YSI TC WM WHBIC HMHHOBALIMOHHBIC
MOAXOABl B TCXHOJOTHSX MMPOH3BOACTBA MPOIYK-
TOB NMUTAHUS, HCOOXOANMO OCYILECTBIATh KECT-
KHH KOHTPOIIb UX OHOJOCTYITHOCTH H OHOAKTHB-
HOCTH, OTCJCKHBATh IYTH BO3MOXKHOH MOTEpH
(YHKLIMOHABHBIX CBOWCTB U MHHHUMH3HPOBATH
PHUCKH HAa HAYATBHOM 3TaIle.

Paspaborka oborameHHBIX MPOAYKTOB, IO-
JAY4acMbIX MYTEM HCMOIb30BAHUS TCXHOJIOTHYC-
CKOM MoTu(HUKAINH, NOMKHA OCHOBBIBATHCS HA
pe3yabTaTax MOACTHPOBAHHS WX MPOJBHKCHUS
Ha pbiHKe. [Ipu 3TOM Ka4eCTBO TAKUX MPOLYKTOB
JOJDKHO BBICTYIIATh PCLIAIOIIHM MAPaMETPOM,
00eCTICUNBAIOINM HUX VCTOHYMBOCTE Ha MHOTpe-
outenbckoM peiHKE. Mcnonp3oBanue mnpenio-
JKCHHOW METOJOJOTHH M WHCTPYMCHTApHS K €€
peanuzanyy, Ha HaID B3rJ44, MO3BOJSCT IOJI-
TBCPAUTD MOJIYUICHHE MPOAYKTA, KOTOPBIH MOXKET
ObITh TIO3WIHOHHPOBAH KaK MPOAYKT 3J0POBOrO
MUTAHMS, MIPEAHAZHAYCHHBIN i1 MACCOBOTO IIO-
TpeOacHus.  IPPEKTUBHOCTH  HCMONB30BAHUS
FAB B TeXHOIOTMH MHUIIECBBIX MPOAYKTOB IS
00OTaINECHAS MOKET OBITh JOCTHTHYTA TOJBKO HA
OCHOBE KOMILTICKCHOTO noaxoaa [1, 5, 6, 8, 11].

Takum o6pasom, pazpaboTka MUINEBHIX HPO-
aykToB, oboramennbix BAB, sBnsercs 3agaucii
MHOTO(AKTOPHOH M MHOTOMEPHOM, TPEOYOIIECH
HHTCIPUPOBAHHOTO M 3aYacTyI0 MEXKIHUCLUIITH-
HAPHOTO MOAX0]A K €€ PCIICHHIO.

B 1uenom, cosgamme oOOTAICHHBIX, B TOM
ynucie (PYHKUHOHATBHBIX MHINCBBIX MPOLYKTOB
JOJDKHO MPEAYCMATPUBATE PELICHUE CIICIYFOLTHX
3agadq:

— ofecreueHue XUMHUCCKOW H (HH3HONOTH-
YECKOH COBMECTHMMOCTH BCEX HHIPCIUCHTOB
KOMITO3ULIHH;

— o0ccreueHUe  3aJaHHOTO  KOJIMYECTBA
(YHKLMOHAIBHOTO THINCBOrO HHIPSAUCHTA B
TOTOBOM MPOAYKTE B TCUCHHE BCETO CPOKA TOJ-
HOCTH;

— ofecrieueHUe MPOSIBICHUI 33JaHHBIX (u-
3UOJIOTHYCCKH AKTHBHBIX CBOWCTB MPOAYKTA B
TCUCHHUE BCETO CPOKA FOTHOCTH;

- obecrnicucHue Mmertabonmu3mMa U OuoTpac-
(dopMaLH B OpraHu3Me;

— 00eCreueHHE LICHOBOW JOCTYIIHOCTH MPO-
JYKTa J71 ITHAPOKUX CIOEB HACETICHUSL.

Crarbsi BbhITIOsIHEHA Tpu noajepxke IlpaBm-
TeascTBa  P®  (IHocramomiaenme  Ne21l ot
16.03.2013 r.), coriamenne Ne 02,.A03.21.0011, npn
(GUHAHCOBOH MOJICPIKKE TOCYAAPCTBEHHOIO 3a4a-
st Ne 40.8095.2017/BY  (2017123-I'3) m rpanrta
POD®H 18-53-45015.

Jumepamypa

1. bopucenro, A.A. Ilpoexmupoeanue coa-
JAHCUPOBAHHBIX  NOJUKOMIOHEHMHBIX  NULYEEDIX
HPOOYKHO8 HA OCHOGE UX HYMPUEHMHO20 COCHA-
ea / A.A. bopucenrxo, I' H. Kacvanos, A.A. bopu-
cenxo (ma.), A.A. 3anopoxccxuii // Hzsecmusa 8y-
306. Tuwesas mexnonocus. — 2005. — No 2-3. —
C. 106-107.

2. Jlunamoe, H.H. Memooonozuueckue noo-
X00bl K NPOCKMUPOSAHUIO Deyenmyp MHOSOKOM-
nNOHeHMHBIX nuuesvix npodykmos Il noxorenus /
H.H. Jlunamoe // Paspabomxa npoyeccoé noiuy-
YeHUs: KOMOUHUPOBAHHBIX NPOOYKMO8 NUMAHUL:
mamepuanwvt Beec. mayuno-mexu. rxoug. — M.,
1988 — C. 10-11.

3. Jlunamos, H.H. Memodonozcusa npoexmu-
POGaHUA NPOOYKMO8 NUMAHUL ¢ mpedyembim
KOMANIEKCOM NOKA3Amenetll nuyesotl yeHHocmu /
H.H. Jlunamoe, H.A. Pocoe // H3secmus 8)y308.
Thayesas mexnonocus. — 1987. —Ne 2. — C. 9-15.

4. Jlunamos, H.H. Ilpunyunvi u memoodovi
HPOEeKMUPOBAHUS Deyenmyp NUleevlx NpoOYK-
moe danancupyrowux payuorvl numanus / H.H.
Junamoe // Hzeecmus 6yso6. Iluweeas mexuono-
eust. — 1990. —Ne 6. — C. 5-11.

5. llomopoxo, HIFO. Anmuoxcudanmuwvie
CEOUCMBA (PYHKYUOHANBHBIX NUWEELIX UHSPeOU-
eHMO08, UCHONLIVeMbIX NP NPOU3E0OCHEe X1ebo-
OVI0UHBIX U MOJOYHBIX NPOOYKMOS, UX GIUAHUE HA
Kauecmeo u coxpausemocmv npodyryuu / H.IO.
Ilomopoxo, A.B. Iatimynuna, J[1". Ycrkoea u op. //
Becemnux BI'VUT. — 2017. - T. 79, N 4. — C. 143~
151. DOI:10.20914/2310-1202-2017-4-143-151

6. Tymenvan, B.A. Hayuuvie ocroewt 300po-
6020 numanus / B.A. Tymenvan u op. — M.: H3-
damenvckuii oom «llanopamay, 2010. — 816 c.

7. Tymenvan, B.A. Ilumanue — smo pwiuae,
rxomopwiti ynpaeniem mupom / B.A. Tymenvan. —
http://medbook.ru/news/5809.

8. Tymenvan, B.A. Ilpuopumemur zocyoap-
CHGEHHOI NOTUMUKI 300P06020 NUMAHUS HACe-
nenus Poccuu Ha gheOepaibHOM U peSUOHANbHOM

BecTHuK OYpIY. Cepusa «MuweBbie U GUOTEXHONOMMU».

2019.T.7,Ne 1. C. 5-11

7


http://medbook.ru/news/5809
http://medbook.ru/news/5809

11— "dd ‘| "ou ‘; "|oA ‘6102 "ABojouyosajolg pue poo4 "I9S

"A)is1aAlun d)e)S lein UINOS dY} Jo undjing

bazoentii aiazopumm

3tan 1: Beidop OHOAKTHBHOIO
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CBOHCTB
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NpOIYKTA

3tan  3: Beidop CHCTeMEI
JOCTABKH / TeXHOJOTHYEKOI0
moaxona MmogupHKanHH BAB
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» |u OmoakTHBHOCTH BAB B CHCTeMe
NpOIYKTA

1 ~ |2T1an 5: Onenxa GHONOCTYNHOCTH

3Tan 6: Annpodanusa

3T1an 7: ONTHEHMH3ZAIHA

Bo3moexcHbtil uncmpyMeHmapui

N\

® PacmeopuMocie & 8008 U OPSaHUHMECKUY PAcme0 PUMETRX,

® Pazymep wacmuy;

o [IponuyaeMocms yepes Mevtpanel (log P);

* FuodocMVHHOCHE U OUOAKMUSHOCHE 8 MOOEIL HUesqpeHlR
in vitro;

s Hecnedosanue in Vitro Ha Modemu KI1eMoiHEX KVIEMYD,

» Monexynaproe Modenuposanue ceoticme (in silica) /)

o Anaiuz Modeiu nompebumeTbCKos0 HOSedeHUA;
® Anaius obveuos npoussodcmea u nompebienus

//-’ PacmeopuMocie 8 8008 U OP2ARUMECKUY PACHE0PUMETAX, \\
» Pasyep wacmuy;
» [Tponuyaevocms wepes Menbpanel (log P);
* BuodocMyNHOCHE U OUOGKMUSHOCHE 8 MOOGIL HUWesaPeHlA
in vitro;
» Hecnedosanue in Vitro Ha Modeiu KISMOYHEX KVIEMYD,
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METHODOLOGICAL APPROACHES TO CREATION
OF ENRICHED FOOD PRODUCTS WITH PROVEN EFFICIENCY

I.V. Kalinina, I.Yu. Potoroko
South Ural State University, Chelyabinsk, Russian Federation

The work suggests a methodology for obtaining healthy diet food products with proven effec-
tiveness. In recent years, the production of food products enriched with biologically active sub-
stances is one of the most popular areas in various fields of the food industry. At the same time,
there is a necessity to confirm the declared beneficial effects of food product enrichment. The or-
ganization of clinical research, as a rule, is associated with significant financial, time and labour
costs. In this connection, there appears a necessity to develop an adequate pre-clinical research al-
gorithm for the effectiveness of food products enriched with biologically active substances. Devel-
opment of a food matrix and development of systems for biologically active substances delivery,
such as microemulsions, liposomes, microgels, nano-emulsions, conjugates, microclusters, and oth-
ers, take a special place in the confirmation of an enriched food product effectiveness. In spite of the
array of data related to the study of various delivery systems, the problems of determining the
mechanisms of chemical transformations when embedding encapsulated biologically active sub-
stances in the food matrix, their translation into the cellular systems of the human body, and partici-
pation in metabolic processes remain unsolved. The abovementioned should be taken into account
when assessing the enriched food product effectiveness. It is equally important to analyze the con-
sumer perception of enriched food, assess the technological accessibility of their production, the
sufficiency of resource provision. On the basis of scientific literature analysis, there is taken an at-
tempt to formulate a methodology for the development of the product, enriched with biologically ac-
tive substances, with proven effectiveness, which grounds on a comprehensive, interdisciplinary ap-
proach to the organization of pre-clinical studies, including in vitro, in silico, and in vivo methods.

Keywords: methodology, biologically active substances, enriched food products, proven ef-
ficiency.

References

1. Borisenko A.A., Kas'vanov G.I., Borisenko A.A. (ml.), Zaporozhskiy A.A. [Development of Bal-
anced Multicomponent Food Products Based on Their Nutrient Composition]. Izvestiva vuzov.
Pishchevaya tekhnologiva [News of Institutes of Higher Education. Food Technology], 2005, no. 2-3, pp.
106-107. (in Russ.)

2. Lipatov N.N. [Methodological Approaches to the Development of Third-Generation Multicompo-
nent Food Recipes]. Razrabotka protsessov polucheniya kombinirovannykh produktov pitaniya: materialy
Vses. nauchno-tekhn. konf. |Development of Processes for the Production of Combined Food Products:
Materials of All-Union Scientific and Engineering Conference]. Moscow, 1988, pp. 10-11.

3. Lipatov N.N., Rogov I.A. [Methodology of Development of Food Products with the Required Set
of Nutritional Value Indicators]. Izvestiva vuzov. Pishchevaya tekhnologiya [News of Institutes of Higher
Education. Food Technology], 1987, no. 2, pp. 9—135. (in Russ.)

4. Lipatov N.N. [Principles and Methods for the Development of Recipes of Balancing Diet Food
Products]. Izvestiva vuzov. Pishchevaya tekhnologiva [News of Institutes of Higher Education. Food
Technology], 1990, no. 6, pp. 5-11. (in Russ.)

5. Potoroko .Y, Paimulina A.V., Uskova D.G., Kalinina I.V., Popova N.V_, Shirish S. The antioxidant
properties of functional food ingredients used in the production of bakery and dairy products, their impact on
quality and storageability of the product. Proceedings of the Voronezh State University of Engineering
Technologies, 2017, vol. 79(4), pp. 143-151. (in Russ.) DOI: 10.20914/2310-1202-2017-4-143-151

6. Tutel'van V.A. et al. Nauchnye osnovy zdorovogo pitaniya |Scientific Basis for Healthy Diet].
Moscow, 2010. 816 p.

7. Tutel'van V.A. Pitanie — eto rychag, kotoryy upraviyaet mirom |Diet is the Lever that Drives the
World]. Available at: http://medbook.ru/news/5809.

8. Tutel'van V.A. Prioritety gosudarstvennoy politiki zdorovogo pitaniva naseleniva Rossii na federal'nom
i regional’nom urovnyakh |Priorities of the State Policy of Healthy Diet of the Russian Population at the Feder-
al and Regional Levels] Available at: http://pfcop.opitanii.ru/articles/state_feed prioritets.shtml.

Bulletin of the South Ural State University.
10 Ser. Food and Biotechnology. 2019, vol. 7, no. 1, pp. 511


http://medbook.ru/news/5809
http://pfcop.opitanii.ru/articles/state_feed_prioritets.shtml

KanuHuHa U.B., lMTomopoko U.10. Memodonozaudeckue nodxodbi co3daHusi 0602alyeHHbIX
npodykmoe numanusi ¢ doka3zaHHol aghhekmueHOCMbIO

9. Chernukha I.M. [Healthy Food Products: Analysis of Classification Criterions and Methodological
Basis of Classification]. Vse o myase [All about the Meat], 2009, no. 1, pp. 24-28. (in Russ.)

10. Shazzo R.1., Kas'vanov G.1. Funktsional'nye produkty pitaniya [Functional Food Products]. Mos-
cow, 2010. 248 p.

11. Mayurnikova L.A. et al. Fkspertiza spetsializirovannykh pishchevykh produktov. Kachestvo i
bezopasnost’ |[Examination of Specialized Foods. Quality and Safety]. St. Petersburg, 2016. 448 p.

12. Bermudez-Soto M.-J., Tomas-Barberan F.-A., Garcia-Conesa M.-T. Stability of polyphenols in
chokeberry (Aronia melanocarpa) subjected to in vitro gastric and pancreatic digestion. Food Chemistry,
2007, v. 102 (3), pp. 865-874. DOI: 10.1016/j.foodchem.2006.06.025

13. Bouayed J., Deufer H., Hoffmann L., Bohn T. Bioaccessible and dialysable polyphenols in select-
ed apple varieties following in vitro digestionvs. their native patterns. Food Chemistry, 2012, v. 131 (4),
pp. 1466-1472. DOI: 10.1016/j.foodchem.2011.10.030

14. Carbonell-Capella J.M., Buniowska M., Barba F.J., Esteve M.J., Frigola A. Analytical methods for
determining bioavailability and bioaccessibility of bioactive compounds from fruits and vegetables: A re-
view. Comprehensive Reviews in Food Science and Food Safety, 2014, v. 13 (2), pp. 155-171. DOL:
10.1111/1541-4337.12049

15. David Julian, McClements. Enhancing nutraceutical bioavailability through food matrix design.
Current Opinion in Food Science, August 2015, vo. 4, pp. 1-6. DOIL: 10.1016/j.cofs.2014.12.008

16. Hur S.J., Lim B.O., Decker E.A., McClements D.J. In vitro human digestion models for food ap-
plications. Food Chemistry, 2011, v. 125 (1), pp. 1-12. DOIL: 10.1016/j.foodchem.2010.08.036

17. McClements D.J. Recent developments in encapsulation and release of functional food ingredients:
delivery by design. Current Opinion in Food Science, 2018, v. 23, pp. 80-84. DOI:
10.1016/j.cofs.2018.06.008

18. McClements D.J. Advances in fabrication of emulsions with enhanced functionality using structur-
al design principles. Current Opinion in Colloid & Interface Science, 2012, v. 17, pp. 235-245. DOL:
10.1016/j.cocis.2012.06.002

19. McClements D.J., Xiao H. Excipient foods: designing food matrices that improve the oral bioa-
vailability of pharmaceuticals and nutraceuticals. Food Funct, 2014, v.5, pp. 1320-1333. DOI:
10.1039/C4FO00100A

20. Potoroko I.Yu., Kalinina 1.V., Naumenko N.V., Fatkullin R.I., Nenasheva A.V., Uskova D.G.,
Sonawane S.H., Ivanova D.G., Velyamov M.T. Sonochemical Micronization of Taxifolin Aimed at Im-
proving Its Bioavailability in Drinks for Athletes. Human. Sport. Medicine, 2018, vol. 18, no. 3, pp. 90—
100. DOI: 10.14529/hsm 180309

21. Tagliazucchi D., Verzelloni E., Bertolini D., Conte A. In vitro bio-accessibility and antioxidant ac-
tivity of grape polyphenols. Food Chemistry, 2010, v. 120 (2), pp. 399-606. DOI:
10.1016/j.foodchem.2009.10.030

22. Yada RY. , Buck N., Canady R., DeMerlis C., Duncan T., Janer G., Junegja L., Lin M.S,,
McClements J., Noonan G. et al. Engineered nanoscale food ingredients: evaluation of current knowledge
on material characteristics relevant to uptake from the gastrointestinal tract. Comprehensive Reviews in
Food Science and Food Safety, 2014, v. 13, pp. 730-744. DOL: 10.1111/1541-4337.12076

Irina Yu. Kalinina, Candidate of Sciences (Engineering), Associate Professor of the Department of
Food Technology and Biotechnology, South Ural State University, Chelyabinsk, kalininaiv(@susu.ru.

Irina Yu. Potoroko, Doctor of Sciences (Engineering), Professor, Head of the Department of Food
Technology and Biotechnology, South Ural State University, Chelyabinsk, irina_potoroko@mail.ru

Received January 7, 2019

OBPA3EII IINTUPOBAHUA FOR CITATION
Kamrvma, V1.B. MeToommoruueckue moaxo bl co3/a- Kalinina I.V., Potoroko I.Yu. Methodological Ap-
HUSL OOOTAIlCHHBIX TIPOYKTOB TMTAHKS C JIOKA3aHHOU proaches to Creation of Enriched Food Products with Prov-
s¢pdextuBHOCTRIO / U.B. Kanmmmmma, M.1O0. I[lotopoko // en Efficiency. Bulletin of the South Ural State University.
Bectruk I0OVYpl'Y. Cepust «llmmeBble u GHOTEXHOIOTHID). Ser. Food and Biotechnology, 2019, vol. 7, no. 1, pp. 5—
—2019.-T.7,Ne 1. - C. 5-11. DOIL: 10.14529/fo0d190101 11. (in Russ.) DOIL: 10.14529/fo0od190101

BecTHuK OYpIY. Cepusa «MuweBbie U GUOTEXHONOMMU».
2019.T.7,Ne 1. C. 5-11 1


mailto:kalininaiv@susu.ru
mailto:irina_potoroko@mail.ru

