THEORY AND PRACTICE OF MEAT PROCESSING N24 | 2018

VIK /UDC: 615.324:616.153.915:57.084.1 DOI10.21323/2414-438X-2018-3-4-16-22

OpuZL{H(l/ZbHaH Hay4iHas cmamos
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Annomauus

B cmampve npusedenvt pesynvmamot onpedeneHus undekca amepoeenrnocmu (VIA) coi6opomki Kposu Kpvic ¢ MOOenvio 2unep-
JIUNUOeMUl HA 0CHOBE ee HUPHOKUCTIOMHO20 cocmasa. Obvekmamu Uccned08aHUs A6IANUCH KOMMePUecKas 006a6Ka K nuuje
(BAIL), codeprcausas cmeco nenmudos, 8bl0eseHHbIX U3 COCYO06 CelbCKOX03ALCMBeHHbIX HusomHulx (Hayuno-npouzsoocmeen-
HoLil yenmp pesumanusavuu u 300poevst (HIILIPu3), Poccus), Huskomonekynsapruiii ynompagpunompam (HMYD, Mm<5 klla)
u cpeonemonexynapHouti ynompapunvmpam (CMYD, Mm 5-30 klla) sxcmpakma aopmot céuneil. Y kpoic-camuoe cmoxa Wistar
MOOeUPOBATIYL FKCHEPUMEHINATIDHYIO 2UNEPAUNUOEMUIO, NO OKOHUAHUYU MOOENUPOBAHUS HU8omMHbIM 2 epynnvt 8600unu 0,9 %
pacmeop Hampus xnopuoa, 3 epynnvt — BAJl, 4 epynnot — HMY®, 5 epynnot — CMY®, 1 2pynna cocmoana us uHmakmHolx
KPbIC, CO0ePIAUsUXCT NPU CXOOHBIX Ycrosusix. Bee uccnedyemvie 00pasubl 8600unuce per os u3 pacuema 0,3 me benka/xe maccol
mena Ha npomsiienuu 14 cymox. B pesynvmame nposedeHHo2o UCCned08aHus Obisi0 OmmeueHo, 4mo y Kpoic, nonyuasuux BAJI,
HaOmM00asnoch ysenuuenue 00y nonuHeHacoeHHvix scuprvix xucnom (IIHKK) na 67,2 % (P<0,05) na ¢one cHuscerust 00mu
MoHoHeHacviuerHbix scuprolx kucnom (MHXXK) na 29,5 % (P<0,05) no cpasHenuio ¢ koHmposnem, 00Haxko VIA He usmensi-
cs1. Buympuoenydouroe seedenue HMYD evizvieano noxoxnuit apgexm, umo u BAl: nabmodanoce ysenuuenue donu ITHXKK
6 2,5 pasa (P<0,05) no cpasreruio ¢ konmponem Ha pore cHusxcenus oonu MHKK na 39,7 % (P<0,05), npeumyuiecmeeno, 3a
cuerm CHUKEeHUS 01eUH0B01L Kucnomul Ha 66,3 % (P<0,05); omHocumenvHoe codepicarue HacviuerHbix supHoix kucnom (HXKK)
cHusunocy Ha 27,8 % (P<0,05), 8 0cHOBHOM 34 cuem ymeHbueHUsI COOePHAHUS NaTbMUumuHosoti kucnomot Ha 45,3 % (P<0,05)
10 CPABHEHUI0 C KOHMPOTIEM, 4O CROCOOCB06a10 cHuMceHUt0 VA coisopomku kposu Ha 56,4 % (P<0,05). Buympusicenyoouroe
ssederue CMYD He oxasvieano enusHus Ha omuocumenvroe cooepicanue MHXKXK, xomv u donst oneurnosoil Kucnomot 6vina
cHuena Ha 48,0 % (P<0,05), maxie ommeuanoce ysenuuenue oonu ITHKK na 85,8 % (P<0,05) no cpasHeruto ¢ Koumporsnem,
VLA coisopomku kposu cHusuncs Ha 76,9 % (P<0,05) no cpasHenuto ¢ KOHMPOALHOL 2PYNNOL MAKIHe 3a cHem yMeHbUuleHUS 00U
NazbMUmuHosotl kuciomot Ha 78,2 % (P<0,05).
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Abstract

Based on results of fatty acid composition in serum of hyperlipidemic rats atherogenic index (AI) was calculated. The objects of
the study were a commercial bioactive additive (BAA) containing a mixture of peptides isolated from the vessels of farm animals
(Scientific and Production center of Revitalization and Health (SPRH), Russia), low molecular weight (LMUF), Mm<5kDa) and
medium molecular weight (MMUF), Mm 5-30 kDa) ultrafiltrates of porcine aorta extract. Experimental hyperlipidemia was
stimulated in male Wistar rats. After modeling animals in group 2 consumed 0.9 % sodium chloride solution, 3 groups — BAA,
4 groups — LMUE 5 groups — MMUE 1 group consisted of intact rats, contained under similar conditions. All studied samples
were administered per os in a quantity of 0.3 mg protein / kg body weight for 14 days. As a result of the study, it was noted that
in serum of rats treated with BAA there was polyunsaturated fatty acids (PUFA) increase by 67.2% (P<0.05), while monoun-
saturated fatty acids (MUFA) was decreased by 29.5 % (P<0.05) compared to the control, but there was no change in AL Per os
administration of LMUF caused a similar effect as BAA: there was an increase in the proportion of PUFA by 2.5 times (p<0.05)
compared with control, while MUFA decreased by 39.7 % (P<0.05), mainly due to a reduction of oleic acid by 66.3 % (P<0.05). The
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relative content of saturated fatty acids (SFA) decreased by 27.8 % (P<0.05), mainly due to reduction of palmitic acid content by
45.3% (P<0.05) compared to the control, which contributed to a decrease in serum Al by 56.4 % (P<0.05). Per os administration
of MMUF did not impact on relative content of MUFA, although the share of oleic acid was reduced by 48.0 % (P<0.05), there was
also an increase of PUFA content by 85.8 % (P<0.05) compared with the control, serum Al reduced by 76.9 % (P<0.05) compared
with the control group also due to a decrease of palmitic acid by 78.2 % (P<0.05).

BBenenue

Ceppeuno-cocyauctole 3aboneBanns (CC3) mpopon-
KAIOT 3aHMMATh MUAVPYIOIIYIO TO3ULINIO B MUpPe KaK IO
CMEPTHOCTH, TaK U 10 MHBAUU3aLNN HacelleHns. Bomb-
mmHCcTBO naronornit CC3 sABIAIOTCA ClecTBYEM BOBpe-
M He BBIABJIEHHBIX HapyLIEHNII TAIINHOTO U 6€IKOBOTO
oOMeHa, IT039TOMY K/II04eBbIM 3BeHOM 60pb6bI ¢ CC3 sB-
JIAeTCSL BOCCTAaHOBJIEH e 9TUX MeTabommdeckux cboes [1].

B HacTosmmit MOMEHT pa3paboTaHbl OMOIOTUYECKN
aKTVMBHbIE MOJY/IN, COJeprKalljyie PaCTUTEeIbHbIe BOTOK-
Ha, NPUPOJHbIE AaHTMOKCUJAHTBI, NMOMUQEHONbI, MOJIN-
HeHacblll[eHHbIe >KMPHble KUCIOTH 1 1p. [2,3,4]. B ka-
yecTBe (PYHKIMOHAJIBHBIX J0OABOK K ININe MOCTefHee
BpeMsl CTalnyi PacCMAaTPUBATh U IENTUIBI )KMBOTHOTO
HPOUCXOXK/IEHNsI, HATUBHbIE MM IIOTyYeHHbIe C [IOMO-
mbio GepMeHTONMM3a OETKOB MONIOKA U Msica, obmaza-
Jole TUIOTEH3UBHBIM, AHTUOKCUJIAHTHBIM, aHTUMIU-
KPOOHBIM, IIPOTMBOOIIYXO/IEBBIM, AHTUTPOMOO3HBIM,
TUMATOCHIDKAIOIMM, OIMMOUIHBIM HENCTBUSAMU, HPU
3TOM Haubosee M3y4eHHBIMU OCTAIOTCS HMENTUBI TUIIO-
TeH3MBHOI HampaBeHHOCTH [5,6,7]. OfHAKO 10 CUX TTOP
JIOCTaTOYHO MAajI0 WU3Y4alTCA UM UAEHTUPUUUPYIOTCH
TKaHecIlelpUYHbIe BeljecTBa 6eTKOBON ¥ IENTU/HO
IPUPOJBI, COREPKALINXCA B COOTBETCTBYIOLINX CYOIIpO-
AYKTax y0os.

Panee aBTOpamu B aopTe cBUHeIl ObIT 0OHAPYXKEH AL
TKaHeCHeIVI(PUIHBIX O€KOB U IMEeNTUO0B C MOJIEKYIAP-
HoiT Maccoil MeHee 30k/la, Takke OBIZIO IOKAa3aHO, YTO
Hanobonpbirenl 3QpPeKTMBHOCTBIO O0Mafana BblJeNTeHHas
U3 Q0PT CBMHelT 6eKOBO-IenTyAHast PpaKIysa ¢ MOJIEKY-
nsipHoit Maccoit (Mm) menee 30 x[la [8], koTopast Takxe
CTUMY/IMPOBaa BOCCTAaHOBIEHME (YHKUMIT SHIOTEIN-
aJIBHOTO /1051 COCYAOB [9]. B manbHeriem 66110 BbIABIIE-
HO, YTO BEIIeCTBA C MOJIEKYNAPHOI Maccoli oT 5 o 30 k[la
obnmajjany BBIPQXEHHBIM TUIOMAINIEMUYECKUM JIefiCT-
BIU€M, B TO BpeM: KaK CMeChb IeNITUIOB C MOJIEKY/LIPHOII
Maccoit MeHee 5 k/]a mposiBysina 60ee UHTEHCUBHYIO pe-
TY/IATOPHYIO aKTMBHOCTB [10].

CTOoUT OTMETUTD, YTO IIPU OLIEHKE TSDKECTU U ITyOu-
HBI TUITUIHBIX COOEB B KaueCTBE MaPKEPOB TPATUIIIOHHO
OIIpefeTIII0T TaKue I0Ka3aTe/y, KaK KOHLEHTPaLMsl B ChbI-
BopoTKe KpoBu xonecrepuna (XC), rpurmunepunos (TT),
JIUTIOIIPOTENHOB BBICOKOM M Hm3Koi tnoTHocTu (JITIBIT
n JITTHII), napexc areporenHoctu (VIA) [11,12]. Mi3BecTHO,
uto comepxkanue o6uero XC u TT MOI'YT He OTAMNYATbCS
OT HOPMJIbHBIX, OffHaKo cooTHoueHue JIII, B yacTHOCTH,
IpeBa/IMpPOBaHye aTePOTeHHBbIX (PAKINil, CIOCOOCTBYET
pasButnio atepockineposa. Kpome Toro, cam cocras TT,
a IMEHHO Ipeo6yafiaHue olpefeNleHHbIX )KUPHBIX KIC/IOT,
B YaCTHOCTY, ITa/IbMUTUHOBOI, MOYKET TaK)Ke CII0COOCT-
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BOBATh YBEMYEHNUIO PICKA Pa3BUTHS aTepOCKIepPO3a Ha
¢dbone o6bmieit runepnunupemun [14]. Takum o6pasom,
0CO0BIT MHTEpeC MOXeT NPECTAB/IATh U3ydeHVe MOIM-
(uKaIyit >XMPHOKMCIOTHOTO COCTaBa CBIBOPOTKY KPOBMU
IpY pa3BUTHUU TUIIEPINIUAEMIA, YTO OTOOPAXKEHO B ITy-
O6MMKaUMAX TOCTAETHUX JIET U ABJIAETCSA BECbMa 3HAUYMMbIM
MmoKasaTerleM PIUCKa PasBUTHUSA JTUIMUAHBIX cO6oeB [13,14].
[TosaToMy Lielbl0 HacTOsAIIEH PabOThI OBIIO OLEHUTH U3-
menenne KK coctaBa cbIBOPOTKM KPOBM KPBIC C MOJIENTBIO
QIMMEHTAPHON TMIeP/IUIIEMUN, KOTOPbIE 3aTeM B Tede-
Hue 14 cyTok momyyanyu TKaHecrenyguyHble 61oIornye-
CKIf aKTVBHbIE BEI[eCTBA.

OO0'BEKTHI I METOIbI

O6bekTaMu MCCIefOBaHNsA ABJLSIINCh KOMMepYecKast
nobaska k muite (BAJI), comeprkaiias cMech MENTHUIOB,
BBIJIeJICHHBIX U3 COCY/I0B CE/TbCKOX03SICTBEHHBIX )KIBOT-
Hbix (HIII[Pu3, Poccus), Huskomonekynsapusit (HMY®,
MMm<5 x[la) u cpegHemonekynapHbit (CMY®, MM
5-30 x/la) ynbprpadmnbTpaThl 9KCTPaKTa aOpThl CBUHEI
B 0,9 % pactBope HaTpus xyopuza (KOHI[eHTpauys 6enka
0,9+0,11/n).

[ oueHky 3¢ PeKTUBHOCTY NCCTIEyeMbIX 00 BeKTOB
Ha 40 KpbpIcax-camuax croka Wistar maccoit 35020 T,
IIPOVM3BOJIBHO pasfie/IeHHBIX Ha 4 IPYIIIIbI, MOJETNPOBA/IN
9KCIIepYIMEHTA/IbHYI0 IunepanmgeMuio [15], mo okoHda-
HUY MOJI/IMPOBAHNS >KMBOTHBIM 2 TPYIIbI (KOHTPOJIb,
n=10) BBogmm 0,9 % pacTBOp HATpUA XJIOPUAQ, 3 TPYI-
sl — BAJl (n=10), 4 rpynnsr — HMY® (n=10), 5 rpyn-
npl — CMY® (n=10). 1 rpynma cocTosiia U3 MHTaKTHBIX
KpbIC (n=10), comepKalUXCA IPU CXOLHBIX YCIOBUAX.
Bce nccnenyemble 06pasipl BBOAWINCDH per 0S U3 pacye-
ta 0,3 Mr 6e/1Ka/Kr Macchl Te/la Ha MPOTKeHnN 14 CyToK.
[To ucTedeHNy 9KCIIEPUMEHTA >KMBOTHBIX YCBIITJLAMN B Ka-
mepe ms oranasun (VETtech, Benukobpuranus), mpo-
BOJV/IY 3260 KPOBU /151 OMOXMMUYECKIX UCCIIeTOBaHMIT
U OTpefieNieHNs] XUPHOKNCITOTHOTO COCTaBa ChIBOPOTKMU
KpPOBH.

Copepxxanne XC n TI' onpepmensann Ha aBTOMaTuye-
ckoM aHanmmsarope BioChem FC-360 (HTI, CIIIA) B coot-
BETCTBUM C METOJUKaMU, IIPYIOKEHHBIMY K peaKT/UBaM
(HTL, CIIIA).

Boifenenne minmoB U3 CBIBOPOTKY KPOBM OCYIIECTB-
IS 9KCTpaKuyeil XI10podopM/MeTaHONIOM II0 METORY
®omrya. YncToTy BBIJIe/IEHHBIX JIMINIOB IPOBEPSIIN Me-
TOJIOM TOHKOCJIONHOM Xpomarorpadpum. OmnpeneneHue
COCTaBa XMPHBIX KUCIOT MIPOBOAIM/IN Ha Ta30BOM XpOMa-
torpade HP 6890 ¢pupmer «Hewlett Packard». Onmcanue
METOJJOB U3JIO’KEHO B «PyKOBOACTBE II0 METOAAM aHa/M-
3a KayecTBa M 6€30MacHOCTY MMIIEBbIX IPOJYKTOB» [16],
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a TaKke B MOHOTrpadum «MeTofibl MPaKTUIECKOIT OMOTeX-
HO/TOrMM. AHa/IM3 KOMIIOHEHTOB U MUKPOIIPMMeceii B MsIC-
HBIX U IPYTUX OUIIEBBIX IpoayKTax» [17]. [To momy4yeHHbIM
pe3y/ibTaTaM OIpefie/IA/I COflepXKaHue MaIbMUTUHOBOI
U OJIEMHOBOI KUCIOT, KonndecTBo HachimeHHbix (HXKK),
moHo- (MHIKK) n nommnuenacsimennsix (ITHXKK) sxup-
HBIX KUCIOT. Pacuer nnpaekc areporeHHoctu (VMA) ceiBo-
POTKM KPOBM OCYLIECTB/ISN 110 GopMyIie, IpUBeIeHHO
Ulbriht T.L.V. n Southgate D.A.T., (1991) [18]:

VA =(C12+Cl4 + C16 + Tpanc JKK) :
(ITHXXK + C18:1 + npyrue MHKK)

CrarucTudeckuil aHaIM3 IPOBOAVIN C MCIO/NIb30Ba-
Huem nporpammbl STATISTICA 10. Pesynbrarhl npepn-
CTaB/SUIUCh B BUJIe «CpefiHee 3HaueHIe+ cpefiHee KBa-
#parnyeckoe oTkaoHeHume» (M=£SD). Cratuctmdeckas
JTOCTOBEPHOCTb PAaCCUMTHIBAIACh C IIPUMEHEHUEM OJJHO-
napameTrpuyeckoro ANOVA TecTa ¢ mpuMeHeHNeM KpH-
tepus Tbioky mpu yposHe 3HaunMocTu 0,05.

PesynpraTsl u 06CyKeHne

ITo pesynbraTaM GMOXMMUYECKUX MCCIETOBAHUI KPO-
BU, Haubosbiee cHikeHne XC Ha6IIO[ANOCh y KMBOT-
HBIX, nomy4yasmnx CMY® (rpynna 5) n gocturasno 30,1%
(P<0,05) mo cpaBHeHmio ¢ KoHTposeM (rpymma 2). Kon-
neHtpaunsa TT Bo BceX ONBITHBIX TPYIIAX 3HAYUTENTBHO
IpeBbIlIa/la MHTAKTHBII ypoBeHb Oolee 4eM B 2 pasa
(P<0,05).

Pe3ynbrarhl onpeneneHns XUPHOKICIOTHOTO COCTaBa
CBIBOPOTKM KPOBMU KpbIC IpuBefeHsl B Taoi. 1. HecmoTps
Ha [TUTeNbHOE COTep>KaHMe KMBOTHBIX Ha TPOATepOTeH-
HOJI iMeTe, y )KMBOTHBIX KOHTPOJIBLHON IPYNIBI (IpyIma
2) He HAOIIOMANIOCHh M3MEHEHUI 10 BCEM OI[€HMBAEMbIM
mokasaternsM (Cofiep)KaHue MaTbMUTUHOBOW U OJNEUHO-
Boit kucnot, H)KK, MHXXK, ITHXXK u VIA) B cpaBHeHNn
C MHTAKTHOI rpynmoii (rpymma 1).

Buyrpmxenymounoe BpeneHnue BAJl He mpusomumio
k cHipkeHmio VA, copepskanme HXKK kak 1 mampMutuHoO-
BOJf KICTIOTBI OCTaBaIOCh TaK)Ke Ha ypoBHe rpymnm 1 (uH-
TakT) 1 2 (KOHTPOJIb), OHAKO HAOMIONAIOCh YBeIMYeHe
momu ITHOKK na 67,2% (P <0,05) mo cpaBHeHuIo ¢ rpyn-
noit 2 (koHTponp) Ha ¢one cHmxenus gomu MHIKK Ha
29,5% (P <0,05), mpenMyIIeCTBEHHO, 32 CUeT CHVDKEHUA
0JIEMHOBOJ K1coThl Ha 32,3 % (P <0,05).

Y >XMBOTHBIX, KOTOpbIM BBOAWIM HMY® (rpymnna 4)
u CMY® (rpynma 5) 6610 OTMeYeHO 3HAYNUTENbHOE CHIU-
>kerue oy HXKK na 27,8 % (P <0,05) n 34,3% (P <0,05),
COOTBETCTBEHHO, II0 CPaBHEHMIO C KOHTpoJeM (rpymma
2), DO MaJbMUTUHOBOM KMCIOThI ObI/Ia TAKKE CHIUKEHA
Ha 45,3% (P<0,05) u 78,2% (P<0,05), COOTBETCTBEHHO.
Buytpikenygounoe Befienrie HMY® (rpymma 4) BbI3bI-
Bajio Moxoxxmit addext, uro u BA]l (rpynma 3): Habmo-
nanocs yeemdenne gomu ITHXKK B 2,5 pasa (P <0,05) o
CpaBHEHUIO ¢ Tpynmoit 2 (KOHTPO/Ib) Ha (POHe CHIKEHNS
nom MHJKK Ha 39,7 % (P <0,05), nmpenmyIecTBeHHO, 3a
CYeT CHIVDKEHM OJIEMHOBOI KIUCIOTH Ha 66,3 % (P <0,05).
Buyrpwxkenygounoe BBefenue CMY® (rpymma 5) He
OKa3bIBa/Ji0 BIMSIHUS Ha OTHOCUTENbHOE COfiep)KaHue
MHJXK, XOTb ¥ 071 0JIEMHOBOI KJC/IOTBI Obl/Ia CHIKEHA
Ha 48,0 % (P <0,05), Tak)Ke OTMe4aIoCh YBeIMYeHUe O
IMTHXKK Ha 85,8% (P <0,05) o cpaBHEHUIO C KOHTPOJIEM
(rpymma 2).

Otmeuennble nsMmeHenns B JKK cocraBe cbIBOPOTKHU
KPOBM He NPUBOAMIN K CHIDKeHMIO VIA CBIBOPOTKM Kpo-
BU KpbIC, TonydaBmmx bAJ] (rpynma 3). Hanpotus, BHy-
TpukenynouHoe BeefieHne HMY® (rpynma 4) u CMY®
(rpynma 5) mpmBogwio K cHIDKeHmio VIA Ha 56,4 %
(P<0,05) 176,9% (P <0,05), cOOTBETCTBEHHO, 110 CPaBHe-
HUIO C KOHTPOJIbHOJI TpymIIo (rpymma 2).

[Tpu ananmnse cootnouenus HXXK:(MH>KK+ITHXXK),
ObUIM TIONy4eHBI Ciefylolye 3HadeHus: rpynma 1 (uH-
takT) — L:L15; rpynma 2 (koHTponb) — 1:1,17; rpynma 3
(bAl) — 1:1,23; rpynna 4 (HMY®) — 1:2; rpynma 5
(CMY®) — 1:2,3. Tlpu mopcuere cootnomennss HXKK:
MHJKK 6bU1i omydeHsl CIefyonie 3Ha4eHNA: TPyIIa
1 (unrakt) — 1:0,73; rpymnmna 2 (kouTpons) — 1:0,79; rpyn-
na 3 (bAJl) — 1:0,57; rpynma 4 (HMY®) — 1:0,66; rpyn-
na 5 (CMY®) — 1:1,19. Takum 06pa3om, OCHOBHOI BK/Iaf
B CHIDKeHMe VIA BHOCUIO yMeHbIIeHVe OV TTaTbMUTI -
HOBOJT KVMIC/TOTBI B CBIBOPOTKE KPOBM OTIBITHBIX )KUBOTHBIX
Ha ¢one yBemmuenns [THXXK.

3akiaouyeHne

B pesynbrare NIpOBEJEHHOTO MCCIENOBAHUA OBLIO
OTMEYEHO, YTO JJIUTe/IbHOE COfiep)KaHMe >KMBOTHBIX Ha
MIPOATEPOTEHHON [yeTe He INPUBOAMIO K WM3MEHEHMIO
JKMPHOKMC/IOTHOTO COCTaBa ChIBOPOTKM KPOBM, OJHAKO
BHYTPIDKETYJOYHOE BBeIeHNe OMOIOTMYeCK) aKTUBHBIX

Ta6muua 1. Pesynbrarsl onperneneHs >KUPHOKUCIOTHOTO COCTaBa ChIBOPOTKY KPOBY SKCHEPIUMEHTATbHBIX KPBIC

Ha 14 cyTKu 3KcrepumMenTa

% oT cymMMbI ugeHTHUIMpoBaHHBIX JKK

Ne rpynmsr Bcero, /100 r nA
Cl16:0 C18:1n9c HXK MHXK ITHXK
1 69,7 +1,2%® 19,8 +0,5%" 29,8+0,4%5¢ 45,5+0,5%" 34,2+0,3%" 19,2+0,3%5¢ 0,40+0,015"
2 73,6 +0,3° 19,0£0,1°" 29,4+0,4%5¢ 46,1+0,5%" 36,3+0,4%" 17,7 £0,5%5¢ 0,39+0,015"
3 79,9 £2,95" 19,5+ 0,6%" 19,9+ 0,6%"¢ 44,8 +2,05" 25,6+1,3* 29,6 £2,2>" 0,39+0,035"
4 58,9+1,9* 10,4+1,1*>" 9,9 +0,5%=¢ 33,3+1,1* 21,9+1,8° 44,7 +1,45>¢ 0,17 £0,02*"
5 74,7 +£1,3° 4,1+0,3%® 15,3+0,33%54 30,3£0,5" 36,8+0,5%" 32,9+0,4%* 0,09+0,01%*

*6»bie _ 1oCTOBEPHBIE OTIIYNS MEX/Y IKCIIepuMeHTanbHbIMuy rpynmamu (P <0,05)
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BeIllleCTB, HANPOTUB, CIIOCOOCTBOBAIO MOAMbUKALNK
COOTHOUIEHMI K/IACCOB JKMPHBIX KUCTIOT y)Ke 10 McCTede-
HuM 14 CyTOK 3KcmepuMeHTa. Tak, y KpbIC, OMTyYaBIINX
KOMMepYecKyk 06aBKy K INIIe, OTMeYanoch yBeamye-
Hue gomm ITHXKK Ha 67,2% (P <0,05) Ha ¢poHe cHVDKeHuA
momt MHIKK na 29,5 % (P <0,05) o cpaBHEeHUIO ¢ KOHTp-
oneM, ogHako VIA He msMeHsnca. BHyTpipkenymodHoe
BBeJIeHNE HM3KOMOJIEKY/IAPHOTO YIbTpaduIbTpaTa IKC-
TpakTa aopThl cBUHeN (MM <5 k]]a) BBI3BIBAIO TTOXOXKMIT
a¢dexr, uTo u BAJI, 4TO 06YCIOBIEHO CXOXKECTHIO COCTA-
Ba: 00e M00aBKM HPECTAB/ISIOT CMECh MENTUIOB, BbIfie-
JICHHBIX 13 COCY/IOB CE/TbCKOXO3ACTBEHHBIX KMBOTHBDIX.
OpnHako B ciry4ae HU3KOMOJIEKY/LIPHOTO YIbTpauIbTpa-
Ta OTMEYAJIOCh CHIVDKEHUE JIONN ITaIbMUTIHOBOI KICTIO-
ThI Ha 45,3 % (P <0,05) 110 cpaBHEHUIO C KOHTPOJIEM, YTO
CII0COOCTBOBAIO YMEHbIIEHNI0 VIA CBIBOPOTKM KPOBU
Ha 56,4 % (P <0,05). CpegHeMOneKy/IApHbII yIbTpaduiib-
TPaT CHOCOOCTBOBAN MOAUPUKALNU >KMPHOKUCTIOTHOTO
COCTaBa CHIBOPOTKM KPOBY OIBITHBIX KPBIC MHBIM 00Opa-
3oM: oTHOocuTenbHOe copepkanre MHIKK ne mamens-
JI0OCh, XOTb ¥ JOJI OJIEMHOBOJ KUCTIOTBI ObLIa CHIDKe-

Introduction

Cardiovascular diseases (CVD) continue to occupy the
leading position in the world in terms of both mortality
and disability. The majority of CVD cases are the result of
promptly undetectable disorders of lipid and protein me-
tabolism, therefore the key aspect of CVD prevention is
the recovery of these metabolic failures [1].

At the moment modern biologically active modules
were developed, which contain plant fibers, natural an-
tioxidants, polyphenols, polyunsaturated fatty acids and
etc. [2,3,4]. Recently, peptides of an animal origin, native
or obtained by anzymina hydrolysis of milk and meat
proteins, possessing hypotensive, antioxidant, antimicro-
bial, antitumor, antithrombotic, lipid-lowering, opioid
actions, have been considered as functional additives to
food, while the most studied peptides are hypotensive
[5,6,7]. However, tissue-specific substances of protein
and peptide nature contained in slaughter by-products
are still not well-studied.

Previously, the authors found a number of tissue-specif-
ic proteins and peptides with molecular weight less than 30
kDa in the aorta of pigs, also it was shown that the protein-
peptide fraction isolated from the aorta of pigs with mo-
lecular weight (MW) less than 30 kDa [8] demonstrated
the highest efficiency and also stimulated the restoration of
endothelial layer in vessels [9]. Further it was found, that
substances with a molecular weight from 5 to 30 kDa had
a pronounced lipid-lowering effect, while mixture of pep-
tides with a molecular weight less than 5 kDa showed more
intense regulatory activity [10].

It should be noted that for assessment of the severity
and depth of lipid failures, such indicators as the concen-
tration of cholesterol (CL), triglycerides (TG), high and
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Ha Ha 48,0% (P <0,05), [THXXK yBemmummmce Ha 85,8 %
(P<0,05) mo cpaBHeHmio ¢ koHTponeM. B nrore VA cbI-
BOPOTKM KpOBMU CHM3WICA Ha 76,9 % (P <0,05) o cpaBHe-
HUIO C KOHTPOJIBHOJI TPYIIIION TaKXe 3a CYeT YMEHbIIle-
HUA [OAY TaTbMUTUHOBON KMCIOTHI Ha 78,2 % (P <0,05).
CormacHo pesynbrataM nccinefoanusa Turosa B.H. (2012)
OTMEYasIoCh, YTO U30(POPMBI TPUIIULIEPUIOB, COTEpPIKa-
I[VIX MHOTO ITaJIbMUTUHOBO KMC/IOTBI, CHOCOOCTBYIOT X
HAaKOIUICHMIO B aJIUIIOINTAX, YTO, B CBOI0 OYepelb, BefeT
K YBEMYEHNIO B KPOBY Oe3/IMIaH/HBIX U BBICOKOATEPO-
rersbIx JITTHIT ¢ mnotrocTeio JIIIOHII (mumonporenHs
O4YeHb HM3KOW IIOTHOCTM) [14]. B mpoBemenHOM Hamm
VICC/IeJOBAaHNM OTMEYA/IOCh, YTO BHY TPVDKETYIOYHOE BBe-
JieHJe BelLeCTB, BbIJIe/IeHHbIX 13 COCY[0B CBIMHE, B ina-
ITa30He MOJIEKY/IAPHBIX Macc oT 5 1o 30 x/Ja cmoco6cTByeT
CHIDKEHUIO MHJIEKCA aTePOTeHHOCTH ChIBOPOTKU KPOBMU
MMEHHO 3a CYeT YMeHbIeHUs MaJTbMUTUHOBON >XKUPHOII
KJC/IOTBI, YTO IO3BO/ISIET PAacCMAaTPMBATh OTMEYEHHBIX
0€/IKOBO-IIENITUIHBI KOMIIIEKC KaK IepCIIeKTUBHBIN s
paspaboTKy Ha ero OCHOBe MMIIEBOI HOOABKM JIsl /NI,
CTPajAoLINX OT IMINMAHOTO AucbamaHca.

low density lipoproteins (HDL and LDL), atherogenic in-
dex (AI) are traditionally determined as markers [11,12].
It is known that the content of total CL and TG may not
differ from the normal, but the ratio of LP, especially the
prevalence of its atherogenic fractions, contributes to the
development of atherosclerosis. In addition, the composi-
tion of TG, particularly the predominance of certain fatty
acids, especially, palmitic acid, may also increase the risk
of atherosclerosis on the background of general hyperlip-
idemia development [14]. Thus, the study of modifications
of serum fatty acid composition is in interest during the
hyperlipidemia development. This investigation area is re-
flected in the publications of recent years as a very signifi-
cant indicator of the risk of lipid failure [13,14]. Therefore,
the aim of this work was to assess the change in the fatty
acids (FA) composition in serum of hyperlipidemic rats,
which then received tissue-specific biologically active sub-
stances within 14 days.

Objects and methods

The objects of the study were a commercial food bio-
active additive (BAA) containing a mixture of peptides
isolated from the vessels of farm animals (Scientific and
Production center of Revitalization and Health (SPRH),
Russia), low molecular weight (LMUE, MW <5 kDa) and
medium molecular weight (MMUE, MW =5-30 kDa) ul-
trafiltrates of pig aorta extract in 0.9% sodium chloride
solution (protein concentration 0.9+0.1 g/L).

40 male Wistar rats with body mass of 350+20 g were
randomly divided into 4 groups and stimulated hyper-
lipidemia [15]. At the end of modeling animals of group
2 (control, n=10) were administered 0.9 % solution of so-
dium chloride, 3 groups — food additive (BAA) (n=10),
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group 4 — LMUF (n=10), 5 groups — MMUF (n=10).
Group 1 consisted of intact rats (n=10) kept under similar
conditions. All samples were administered per os in dose
0.3 mg protein / kg body weight for 14 days. After the ex-
periment, the animals were euthanized (VETtech, UK),
blood samples for biochemical studies and determination
of fatty acid composition were taked

The content of CL and TG was determined on automat-
ic analyzer BioChem FC-360 (HTI, USA) in accordance
with the methods applied to the reagents (HTI, USA).

Serum lipids were isolated by chloroform/methanol
extraction by the Folch method. The purity of the iso-
lated lipids was tested by thin-layer chromatography. De-
termination of the composition of fatty acids was carried
out on a gas chromatograph HP 6890 company «Hewlett
Packard». The description of methods is stated in the
«Manual on methods of analysis of quality and safety of
food products» [16], as well as in the monograph «Meth-
ods of practical biotechnology. Analysis of components
and micro-impurities in meat and other food products»
[17]. Contents of palmitic and oleic acids, amounts of
saturated (SFA), mono- (MUFA) and polyunsaturated
(PUFA) fatty acids were determined. Calculation of ath-
erogenic index (AI) of serum was performed according to
the formula given Ulbriht T. L. V. and Southgate D. A. T,,
(1991) [18]:

AI=(C12 + C14 + C16 + TRANS FA) :
(PUFA + CI18:1 + other MUFA)

Statistical analysis was performed using the pro-
gram STATISTICA 10. The results were presented as
«mean + standard deviation» (M +SD). Statistical validity
was calculated using a one-parameter ANOVA test using
the Tukey test at a significance level of 0.05.

Results and discussion

According to the results of biochemical analysis, the
greatest decrease of serum CL was observed in animals
treated with MMUF (group 5) and reached 30.1% (P < 0.05)
compared with the control (group 2). The concentration of
TG in all experimental groups significantly exceeded the
intact level by more than 2 times (P <0.05).

The results of determination of fatty acid composition
of rat serum are given in Table 1. Despite on the long-term

consumption of proatherogenic diet, in animals of the
control group (group 2) there were no changes in all esti-
mated parameters (the content of palmitic and oleic acids,
SFA, MUFA, PUFA and Al) in comparison with the intact
group (group 1).

Per os administration of BAA did not lead to a Al
decrease, the content of SFA as well as palmitic acid re-
mained also at the level of groups 1 (intact) and 2 (control),
but there was an increase in the share of PUFA by 67.2%
(P<0.05) compared to group 2 (control), while the share
of MUFA decreased by 29.5% (P <0.05), mainly due to a
reduction of oleic acid by 32.3% (P <0.05).

Administration of LMUF (group 4) and MMUF
(group 5) led to a significant decrease in the proportion
of SFA by 27.8% (P <0.05) and 34.3% (P <0.05), respec-
tively, compared with the control (group 2), the propor-
tion of palmitic acid was also reduced by 45.3 % (P <0.05)
and 78.2% (P <0.05), respectively. Per os administration
of LMUF (group 4) caused a similar effect as BAA (group
3): there was an increase in the share of PUFA by 2.5 times
(P<0.05) compared to group 2 (control), while the share
of MUFA decreased by 39.7 % (P <0.05), mainly due to a
reduction of oleic acid by 66.3 % (P <0.05). Per os admin-
istration of MMUF (group 5) had no effect on the relative
content of MUFA, although the share of oleic acid was
reduced by 48.0% (P <0.05), there was also an increase
in rate of PUFA by 85.8% (P <0.05) compared with the
control (group 2).

Marked changes in FA serum composition of rats re-
ceiving BAA (group 3) did not led to decrease of Al. On
the contrary, per os administration of LMUF (group 4) and
MMUF (group 5) resulted in reduction of AI by 56.4 %
(P<0.05) and 76.9% (P <0.05), respectively, compared to
the control group (group 2).

The following values were obtained when analyzing
the ratio of SFA: (MUFA + PUFA) : group 1 (intact) —
1:1.15; group 2 (control) — 1:1.17; group 3 (BAA) — 1:1.23;
group 4 (LMUF) — 1:2; group 5 (MMUF) — 1: 2.3. The
ratios of SFA: MUFA were calculated: group 1 (intact) —
1:0.73; group 2 (control) — 1:0.79; group 3 (BAA) — 1:0.57;
group 4 (LMUF) — 1:0.66; group 5 (MMUF) — 1:1.19.
Thus, a decrease in the proportion of palmitic acid in rat
serum made the main contribution to the reduction of se-
rum Al as well as increasing of PUFA.

Table 1. Results of fatty acid composition determination in rat serum on the 14th day of the experiment

% from the amount identified FA

Ne group Total, g/100 g
C16:0 C18:1n9c
1 69.7 +1.2>¢ 19.8 £0.5¢ 29.8+0.4>%f
2 73.6+0.3° 19.0+0.1>¢ 29,4+0.4>f
3 79.9+2.9%4 19.5+0.6>¢ 19.9+0.6%%f
4 58.9+1.9° 10.4+1.1%¢ 9.9+0.5><f
5 74.7+1.3° 4.1+0.3>¢ 15.3+£0.33%%¢

Al
SFA MUFA PUFA
45.5+0.5>¢ 34.2+0.3%¢ 19.2£0.3%%f 0.40+0.01>¢
46.1+0.5¢ 36.3+0.4>¢ 17.7 £0.5>%f 0.39+0.01>¢
44.8+2.0>¢ 25.6+1.3* 29.6+2.2%4 0.39+0.03>¢
33.3+1.1° 21.9+1.8° 44.7 +1.4%f 0.17 £0.02~¢
30.3+£0.5¢ 36.8+0.5>¢ 32.9+0.4%¢ 0.09+0.01>¢

abed e f_sjgnificant differences between the experimental groups (P <0.05)
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Conclusion

As a result of the study, it was noted that the long-term
consumption of proatherogenic diet did not lead to a change
in the serum fatty acid composition, but per os administra-
tion of biologically active substances, on the contrary, con-
tributed to the modification of the ratio of fatty acid types
after 14 days of the experiment. Thus, in rats receiving a
commercial food additive, there was an increase in the share
of PUFA by 67.2% (P <0.05), while the share of MUFA was
reduced by 29.5% (P <0.05) compared with the control, but
the AI did not change. Per os administration of low molec-
ular weight ultrafiltrate of pig aorta extract (Mm <5 kDa)
caused a similar effect as dietary BAA, due to the similarity
of the composition: both additives are a mixture of peptides
isolated from the vessels of farm animals. However, in case
of low molecular weight ultrafiltrate (LMUF) there was a de-
crease in the proportion of palmitic acid by 45.3 % (P <0.05)
compared with the control, which contributed to a decrease
in serum AI by 56.4% (P<0.05). The medium-molecular
weight ultrafiltrate (MMUF) contributed to the modifica-

tion of the fatty acid composition of rat serum in a different
way: the relative content of MUFA did not change, although
the share of oleic acid was reduced by 48.0% (P<0.05),
PUFA increased by 85.8% (P<0.05) compared with the
control. As a result, serum Al decreased by 76.9 % (P <0.05)
compared to the control group also due to a decrease in the
proportion of palmitic acid by 78.2% (P <0.05). According
to the results of the study Titova V.N. (2012) it was noted
that the isoforms of triglycerides containing a lot of palmitic
acid contribute to their accumulation in adipocytes, which
leads to an increase in the blood of non-ligand and high-
atherogenic LDL with a density of VLDL (very low density
lipoproteins) [14]. In our study, it was noted that per os ad-
ministration of substances isolated from pig vessels in the
range of molecular weights from 5 to 30 kDa contributes to
a decrease in the serum atherogenicity index mainly due to
reduction of palmitic fatty acid. This observation allows us
to consider the noted protein-peptide complex as a promis-
ing for the development on its basis a food additive for per-
sons suffering from lipid disorders.
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