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Lenpto TaHHOTO MCCIIE0BAHUS OBLIO N3YYHUTh
BJIMSIHUE 100ABOK K PallMOHY OBLIEMAaTOK PA3JINYHbIX
KOHLCHTPALWMii HenbHBIX ceMsiH xmondatauka (CX) u
CBIpBIX coeBbix 00008 (CCB) Ha mpoduib KUPHBIX
KHCJIOT U COJIepKaHNuEe KOHBIOTUPOBAHHOM JIMHOJIEBOM
KUCIIOTHI OBell. [TomydeHHbIe pe3ysbTaThl
CBHACTEIBCTBYIOT, YTO JUISl TOBBIIICHHS YPOBHS LIHC-
9, Tpanc-11 u3oMepa JIMHOIEBOH KUCIOTHI B MOJIOKE
IpH 00eX panroHax IPeIIOYTHTEILHO IPUMEHEHUE
BTOpO# KoHLeHTpauun (28%npu CX u 20%npu
CCB). B coaepsxanuu tpanc-10, uc-12 u muc-9, nuc-
11 u3omepoB B 00eux cirydasx HUKaKUX U3MEHEHHH He
PErHCTPUPOBANIOCH.
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The objective of the present study was to invetgiga
the supplementation effect of different treatmexits
whole cottonseed and full fat soybean on the diet o
dairy ewes and the milk fatty acid profile and
conjugated linoleic acid (CLA) content. The results
indicate for both diets it is most suitable to thse
second treatment in order to increase the leveisof
9,trans-11 CLA isomer in milk. In the level of ten
10,cis-12 and cis-9, cis-11 no changes were obderve
in neither of the diets.

Key words: CONJUGATED LINOLEIC ACID, FULL
FAT SOYBEAN, WHOLE COTTONSEED.

YCTaHOBJ'IeHO, 4dTO KOHBIOIMPOBAaHHAA JIMHOJICBAsA KHCJIIOTA 06naz[aeT

MHOTHMH MOJIE3HBIMM CBOMCTBaMH. Bo3pacTaromuii MHTEPEC K MOBBIIMIEHUIO
COZIepKaHUsl JIMHOJIEBOW KHUCJIOTHI B MOJIOKE W JIPYTUX MHUIIEBBIX MPOIYKTaX
00BsCHSIETCS eé MOTEHITNATbHBIMA MIPOTUBOOITYXOJIEBBIMH,
MPOTUBOINAOETUIECKUMU, TTPOTUBOATEPOTCHHBIMU, UMMYHOMOTYJIATOPHBIMHA H
JUNOTPONHBIMU  (PYHKIUSMU Ha SKCIEPUMEHTAIBHBIX MOJENSIX KUBOTHBIX.
KonbrorupoBanHas nuHojieBas kuciora (umc-9, tpanc-11 C 18:2),xotopas B
€CTECTBEHHOM BHJI€ HAXOAMUTCS B TMHIIEBBIX MPOIYKTaX, MOJYYEHHBIX OT
KBAYHBIX, OTHOCUTCS K CMECHU TMO3UIMOHHBIX U TE€OMETPUYECKUX H30MEPOB
JIMHOJIEBOM KHUCJIOTHI C JBYMSI KOHBIOTMPOBAHHBIMU JIBOWHBIMHU CBSI3IMH B
Pa3HbIX MOJOXKEHUAX LIEMH XKUPHBIX KUCIOT. Llenpio qaHHOrO HcciegoBaHUs
ObLJI0O M3Y4YUTh BIMSHUE J00ABOK K palMOHY  OBIEMATOK pPAa3iIHYHbIX
KOHIICHTpAIMH [eabHBIX ceMsH xjomdaTHuKa (CX) M CBIPBIX COEBBIX 0000B
(CChb) Ha mnpoduib XUPHBIX KHCIOT UM COJAEPKaHUE KOHBIOTUPOBAHHON
JMHOJIEBOM KHUCIOTHI oBer. OOpasmpl Moioka Opanu mATh pa3 B TedueHue 2.5
MECSIICB JAKTaIMOHHOTO nepuoIa. [Tomy4yeHubIC pEe3yNbTaThI
CBUJICTEIILCTBYIOT, YTO ISl TIOBBIIEHWS YpoBHS Imc-9, Tpanc-11 m3omepa
JIMHOJIEBOM KHCIIOTHI B MOJIOKE TIpH OO0EWX palroHaX MPEANOYTUTEIHLHO
npuMeHenrne BTopoi konueHntpanuu (28% npu CX m 20% npu CCB). B
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coaepxxanuu Tpanc-10, muc-12 u muc-9, nuc-11 uzoMepoB B 00eux ciydasx
HUKAaKMX MU3MEHEHHUH HE perucTpUpoBaiochk. C 1ejbi0 MOBBIMICHUS YPOBHS LIKC-
9, Tpanc-11 wu3omepa JUHOJEBOM KHUCIOTHI B MOJOKE OBEL, BO3MOXHO
IMOHAA00ATCS JONMOJHHUTEIBHBIE HMCCIIENOBAHUS, C HCIOJIL30BAHUEM OOJBIINX
KOHIIEHTpaIui J00aBOK.

Beenenne

Momioko ¥ MOJIOUHBIE MPOAYKTHI, HUIPAIOT CYIIECTBEHHYIO pOJb B
NUTAaHUM 4YeJIOBeKa. PallMOH JKBAaYHBIX COJEPKUT OTHOCHUTEIIBHO Mayoe
KOJIMYECTBO TUNUAOB. VccienoBanusi, MpOBEICHHBIE HAa KUBOTHBIX MO3BOJIMIN
YCTaHOBUTH, YTO JO0OABICHHUE JUMHIOB B PAllMOH BIUSET Ha KOHIEHTPAIUIO U
COCTaB YKUPHBIX KKCIIOT B pyOIie [17].

YcraHoBieHo, 4to coctaB kupHbIX kuciaoT (OKK), Bxozasmux B cocta
IUIIK MOXET BIUSATh HA 0OMEH BEIECTB U 310pOBbe uesnoBeka [8,19. [Tuiessie
KHUPBI KBAa4HBIX 0COOeHHO Ooratel HackimeHHbiMu KK Omaromaps
HKCTEHCUBHOW MUKPOOHOM THAPOTCHU3AINH TUETUIECKIX MOJIMHEHACHIIIEHHBIX
xupHbIX kucnot (ITHHXK) B pyOre. Tem He MeHee, n30MepU3aIis 1 HEMOTHAsI
ruaporenuzanus [THHXK B pybue Ttaxke cmocoOCTBYIOT 0Opa3oBaHHUIO
U30MEPOB OKTAJEIICHOBBIX, OKTA/IEKaIUEHOBBIX U OKTAJCKATPHUCHOBBIX KUCIIOT
[2], HekoTOpble M3 KOTOPBIX HAJCICHBI BBIPAKECHHBIMH OHOJOTHYCCKUMHU
cBoiictBamu [14]. Takue n30Mepsl JTUHOJICBOM KHCIOTHI, Kak Hampumep, C18:2
uc-9, tpanc 11u C18:2tpanc-10, uc-12 6p11u MHUPOKO U3YUEHBI.

VYcTaHOBNIEHO, YTO KOHBIOTMPOBAHHAS JIMHOJEBAas KHUCIOTa OOiagaer
IMIMPOKUM CIIEKTPOM TIOJE3HBIX CBOWUCTB [16). MosoKko, MSCO W MOJIOYHBIC
IPOAYKTHI OT )KBAYHBIX SIBJISTFOTCSI OCHOBHBIM UCTOYHHKOM JIMHOJICBON KHCIIOTHI
B palMoHe uesoBeka. [12].

KonbrorupoBaHHasi TUHOJEBAsT KUCIOTA, KOTOpas B €CTECTBEHHOM BHJIC
HAXOAWTCS B MUIIEBBIX MPOIYKTaX KBAYHBIX, OTHOCHUTCS K Py MO3HIIMOHHBIX
U T€OMETPUYCSCKUX M30MEPOB JIMHOJIEBOM KHCIOThI (1mc-9, tpanc-12, C18:2)c
JIBYMsI KOHBIOTHPOBAHHBIMHU JBOWHBIMH CBSI3IMU B Pa3IUYHBIX IOJIOKCHHUSIX
nenu OkupHbIX KucinoT [11]. KoHblormpoBaHHasi JUHOJNEBAas KHUCIIOTA,
HAXOJSIIAsACs B MOJIOYHOM M MSCHOM JKHpE XKBAUHBIX, MPOUCXOAUT U3 ABYX
UCTOYHUKOB. [lepBblii - OMOrHApOreHn3anrs JUHOIEBOM KUCIOTHI TOCPEACTBOM
Butyrivibrio fibrisolvens. Bropoii wucrounuk - cuHTE3upyemas TKaHSIMH
#*uBOTHBIX U3 Tpanc-11 C18:1 (TVA)u npyrux nmpoMeKyTOYHBIX METaOOIHTOB
B IIpoliecce Onoruaporenn3anuu, ¢ yaactuem A9 necarypassl [20].

C 18:2 uuc-9;panc-11 wuzomep JMHOJEBOM KHUCOTHI, KOTOPBIM B
HE3HAYUTENbHBIX KOJHMYECTBaX BbIpabaThiBaeTCsi B pydOlle, © B OCHOBHOM
NPUCYTCTBYET B TKAaHIX WM CEKPETUPYETCS B MOJIOKO, BbIpabaThIBaeTCs
SHJIOTEHHBIM TyTEM TocpencTtBoM A9 necaTypaiuy BaKIIEHOBOW KUCIOTHI [15].
BaknenoBast kucimora (C18:1 tpanc-11) Takke BbIpabaThIBae€TCs MOCPEICTBOM
ouornnporenuzanun [THHXK, a e€ oOpa3oBanue MOXeT ObITh 3HAYMMBIM TIPH
CHEIU(PUICCKUX YCIOBUSAX KopMiteHus| 2].
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beuto  ycranoBneHo, uTo 1mc-9,rpaHc-11, sBASIOMMICS OCHOBHBIM
U30MEPOM JIMHOJIEBOM KHUCJIOTHI, MPEJOTBpAIlaeT M 3aMeajsieT oOpa3oBaHHE
omnpenen€HHBIX BUJOB OIMyXoJiel, nuabera, aTepocKiepo3a, OKUPEHHUs, pocTa
KocTel. bBbuIo Takke BBISIBIEHO, 4YTO BaKIEHOBAas KHUCIIOTa JEHCTBYET
OJIMHAKOBO A (EKTUBHO MpPH TMOAABICHUH TPEAOMYXOJIEBbIX IOPAXKECHUN B
MOJIOYHBIX JK€JIe3aX KPBIC, PaKa TOJICTOW KHUIIKHA U MOJIOYHOM JKEJIe3bl YeIIOBEKa
nocpeacTBoM 1uc-9, tpanc-11 C18:2u3zomepa.

[Tonesnsie Bo3nericTBus Tpanc-11 C18:1 TVAwu uuc-9, tpanc-11 C 18:2
B OCHOBHOM IIPOSIBIISUTHChH Y )KHBOTHBIX U IN VItrO B KJIETOYHBIX KyJIbTypax [3].
Takum oOpa3oMm, BO3pacTarOIIMi HHTEpEC K TOBBIMICHUIO COJCPXKAHUA
KOHBIOTUPOBAaHHON JIMHOJIEBOM KHUCJIOTBI B MOJIOKE U MACE JKBAYHBIX
OOBsICHSETCS  BbIIIEYKa3aHHbBIMH ~ (pyHKIusAMH. CyIIecTByeT MHOKECTBO
(akTOpOB, BIMSAIOUMX HA YPOBEHb JIMHOJIUEBOW KHUCIOTHI B MPOAYKTaX,
MOJYYEHHBIX OT KBaYHBIX, OJTHAKO JOMUHUPYIOIIUM SIBISETCS (aKkTOp palroHa.

BocnonHeHne panuoHa KHBOTHBIX PACTHTEIBHBIMH KOpMaMu (COEBbIC
000bI, ceMeHa XJIOMMYAaTHUKA, IMOJCONHYX, KyKypy3a) [5,18,], macrOumHbIM
KopMiIeHHEM [4], U yMEHBIICHHE KOJUYECTBA KOHICHTPHUPOBAHHBIX KOPMOB
CHOCOOCTBYET YBEIMYEHHIO BBIPAOOTKM pyOLIOM JIMHOJIEBOM KHCIOTHI U €€
BBIJICJICHUIO B MOJIOYHBIH JKHP.

Takum o00pazom, IHENblO0 JAaHHOTO HCCIEAOBAaHHS SBUIOCH H3y4YCHHE,
BO3/ICUCTBUS Pa3IMYHBIX KOHIIEHTPALUNA CEMSH XJIOMYAaTHUKA U CHIPBIX COEBBIX
0000B B palioHe OBEIl HA KUPHOKUCIOTHBIA COCTaB MOJIOKA M KOHIICHTPAIUIO
M30MEPOB JINHOJIEBOM KUCIIOTHI.

Matepuas ¥ MeTOAbI HCCIACA0OBAHUM

[Ton omeiTom Haxogwiuch 48 r0N0B oOBHEMaToOK Tuma boyrcuko,
pa3BOIMMBIX B OBIeBOgUYecKoi (pepme cenma Bmactu, pacmonokennoit Ha 170
KM. K poro-3amany ot ropona Camonwku (['peums). JKuBoTHble ObUIH
noJipa3ziesieHbl Ha 2 TPYNIMbI 0 24 TOJIOBHI, a KaXKJaas TPpyIa B CBOIO O4Yepehb
Ha 3 moarpymnmsl ( o 8 rosos). [lepBbie MOATPYIIBI OBIIEMATOK 00EUX TPYIIIT —
3TO KOHTPOJIbHBIE JKMBOTHBIC, & JIB€ — MOJOMBITHBIE. B panmoH oBel nmepBoi
IPYIIb TOMUMO MACTOUIIIHOTO KOpMIIeHHs 100aBiisiin 14 @Topas moarpymnma)
u 28% (rpetbs moarpymnmna) cemstH xjomdarauka (CX), a Bo Bropyio — 10u 20%
coIpbIX corieBbix 0000B (CCB) cooTBeTcTBEHHO (parvioH MpUBOAMTCS B Tada. 1
u2).
[IpoOb1 Monoka Opaim msATh pa3 (pa3 B JBE HENENW) B TeUeHHE 2,5 MecsieB
JTaKTalMOHHOTO Meproa (armpeb-uioHb).

OBuemarok nownn npudanuteasHo B 08:30ytpa u B 18:30Beuepa

B JIOWIBHBIX TyHKTax. JKWUpHBIE KHCIOTBI MOJIOKA ONpPENeTsIn B
KOMOMHHMPOBAHHBIX 00pa3liax yTpEeHHUX U BeuepHUx yaoeB. [IpoObr 10
MIPOBEJICHUSI aHaIM3a XpaHuIuch rnpu temneparype 80 °C.
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JlanHast cepus WccleIoBaHWN Oblla TpPOBEAEHA TIPH  COACHCTBHUH
COTPYJIHUKOB JemapTtameHTa >xuBoTHoBojacTBa A.T.E.l u YHupepcurera um.
Apucrorens (CaaoHUKH).

Ta6mima 1. COCTAB TTEPBOI'O PALIMOHA (LIEJIBHBIE CEMEHA XJIOITYATHUKA —
CX)

Parrion (3HEpreTuueckoe cOOTHOIIeHHE, %0)
1 (xouTp.) 2 3
Cemena xjmomuatauka (CX) | --------- 14,00 28,00
[TiernyHas coioma 10,00 10,00 10,00
JlrouiepHOBOE CEHO 30,00 30,00 30,00
3epHO sTuYMeHs 10,00 10,00 10,00
3epHO KyKypYy3bl 37,70 29,20 20,70
Myka coeBbix 6000B 11,00 550 |  —meee-
BuTtamuHbI 1 MUHEpaJIbI 1,00 1,00 1,00
CoJb 0,30 0,30 0,30
CymmapHoe 100,00 100,00 100,00

Tabmauua 2. COCTAB BTOPOI'O PAIITMOHA (CBIPBIE COEBBIE BOBbI - CCB)

Parnon (sHepreTuyeckoe cootHomeHue, %)
1 koutp.) 2 3
CeIpele coeBble 600BI | =m=-m-m-- 10,00 20,00
[MirernyHasa cosoma 20,00 20,00 20,00
JlrorilepHOBOE CEHO 20,00 20,00 20,00
3epHO sTUYMEHs 16,00 17,00 18,00
3epHO KyKypy3bl 26,70 23,70 20,70
Myka coeBbix 6000B 16,00 800 | —mmmeee-
BurtamuHbI 1 MUHEpAIIBI 1,00 1,00 1,00
Coub 0,30 0,30 0,30
CymmapHoe 100,00 100,00 100,00

Kupnoxucaornsiii CoctaB Mosoka
JKupHOKMCTIOTHBIN COCTaB MOJIOKA OBEII OMPEACIISIN Ta30BOM XxpomaTorpadueit
GC Analysis Hewllett Packard 589&pun (Waldbronn, Germany)kanu6p
kooHok DB23, mmuroit 60m (Folsom, CA, USA)Mcnons3yemblii ra3 - Tenui
co ckopocteio moToka 0,93wr/mMun (50°C). DkcTpakiuio xupa u3 00pas3ioB
mosoka (50ul) mpoBoammm meranon-xnopodopmom (2:1) mo ®omuy [7] mocnae
nobaByieHus: METUIIOBOTO 3¢dupa B kKauectBe cranaapta [9]. CraTtuctuyeckas
00paboTKa TOJYYCHHBIX OSKCIIEPHUMEHTAIBHBIX JaHHBIX TMPOBOJMIACH C
UCII0JIb30BaHHEM KoMIlbloTepHoi mporpammel SPSS MIXED Analysis of SAS
and REML [13).
PesyabTaThl u O0Cy:KI1eHus1

B rtabnuue 3 npuBoautcs coctaB HHXXK monoka oBiiemaTtok, KOTOPHIM B
palyoH B Pa3HBIX KOHIICHTPALMUSAX NOOABISLIN ILEIbHBIE CEMEHA XJIOMMYaTHHKA
(CX) wu ceIpbie coeBbie OOOBDL.
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Kak BHIHO W3 JaHHBIX, B ciiydae BBeleHUs B panuoH CX Habmomaercs
3HAUUTENbHOE TOHWXEHUE COAEpPKaHUSA CIEIYIOUUX MOHOHEHACHIIIEHHBIX
xupHbix kuciaor (MHHXKK): 10:1; 14:1w9; 16:1 w7; 17wl7; 18:1w7Ckucior.

UYro kacaercs yporas 18:1 w 9t (P<0,005; P<0,002)18:1w9c(P<0,001;
P<0,04)MHHXK, To 31ech peructpupyercsi JOCTOBEpPHOE TOBHIIIICHHE.

Cnegyer OTMETHTH, YTO AaHAJIOTMYHAs JWHAMHKA HAOJII0Janach B cliydae
n00aBJICHHS B PAIMOH CHIPBIX corieBbIx 0000B. Comeprxkanue 18:1w9tu 18:1w9c
MHHXK c¢ yBenmnuenuem koHuentpauuun CCb B panmoHe JOCTOBEPHO
noBbIIaeTcs, a kouueHTparus octanbHbix MHHKK (kpome 17:1)noHunxaercs.
Pe3ynbTaThl SKCIIEpUMEHTa YKa3bIBaIOT Ha TO, 4TO ypoBeHb 18:2w6tu 18:2w6Ce
KHCJIOT B CIydae MepBoro pamuoHa gocroBepHo moseimaetcs (P<0,001; P<0,05
COOTBETCBEHHO). M1 HA00OpOT, ¢ yBeiIMueHHEM B paimoHe KoHueHTparuun CX
ypoBeHb 18:3 W3 skupHBIX KHCIOT gocToBepHO moHmkaercs (P<0,05).Yro
kacaetcs octanbHbix [THHXK, To mpu gobGanenun B parumon nenbHbix CX,
JIOCTOBEPHBIX U3MEHEHUH HE PETUCTPUPOBATIOCH.

Ta6muma 3. BJIMSIHUE PAITMOHA HA YPOBEHD JKMPHBIX MOJIOKA (/100 MJI
MOJIOKA)

Parmon

HH)KK CX CCBb
1 2 3 1 2 3
10:1 0,028 0,017 0,009 0,032 0,022 0,021
14:109 0,018 0,011 0,008 0,021 0,016 0,016
16:107 0,063 0,045 0,043 0,074 0,056 0,057
18: 19t 0,026 0,037 0,049 0,024 0,028 0,035
18: 17t 0,031 0,028 0,019 0,039 0,03 0,028
18:109C 0,931 1,113 1,331 1,05 1,298 1,537
18:107C 0,027 0,022 0,027 0,027 0,021 0,024
18: 206t 0,014 0,031 0,04 0,015 0,023 0,031
18:2m6C 0,131 0,154 0,204 0,139 0,148 0,209
18:3m6 0,005 0,004 0,004 0,006 0,004 0,005
18:303 0,022 0,017 0,017 0,021 0,023 0,03
nc-9,tpanc-11 0,037 0,032 0,053 0,023 0,023 0,053
Tpanc-10,uuc-12 0,001 0,001 0,001 0,001 0,001 0,001
uuc-9,muc-11 0,001 0,001 0,001 0,001 0,001 0,001
18:04 0,002 0,002 0,002 0,002 0,002 0,002
20:3w6 0,002 0,003 0,003 0,003 0,003 0,003
20:406 0,003 0,003 0,004 0,004 0,004 0,004
20:503 0,005 0,006 0,007 0,007 0,008 0,008
22: 406 0,003 0,003 0,004 0,004 0,004 0,004
22:506 0,003 0,003 0,004 0,003 0,004 0,004
22:503 0,003 0,003 0,004 0,004 0,004 0,004
22:603 0,007 0,005 0,006 0,007 0,007 0,007
17:1 0,013 0,008 0,008 0,015 0,01 0,01

[Iponomxkenne TadauIBl 3
Panuon
HH>KK CX CChb
10:1 2** —»3(P<0,001) H/11
14:19 2—3**(P<0,02) 12 (P<0,03);1—3(P<0,02)
16:1w7 1*—2 (P<0,003);1—3(P<0,001) 1-2(P<0,04)
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17:1 H/n u/n
18: 109t 1-2 (P<0,05);2—3(P<0,02) 1-2(P<0,001)
18: 107t 2—3(P<0,02) +2(P<0,001)
18:109C 1—3 (P<0,001);2—3(P<0,04) 1—2(P<0,003); 2—3(P<0,004)
18:107C 1-2(P<0,04) 12(P<0,003)
18: 206t 2—3(P<0,001) H/1
18:206C 1—-2(P<0,05) u/n
18:306 u/ 1 u/n
18:303 1—-2(P<0,05) 2>3(P<0,003)
nuc-9,TpaHc-
11 2—3(P<0,03) u/n

*no3a 1; **no3a 2;***no3a 3; H/1 —He JOCTOBEPHO

[To cpaBHEHHIO C TIEPBBIM PAIMOHOM, TIPU BKIIOYEHUU B PAITMOH CHIPHIX
COEBBIX OO0OOB JOCTOBEPHOE YBEJIWYEHHE peructpupyercs Ha ypoHe 18:3 w3
KUPHBIX KHUCJIOT. OTHOCUTEIHLHO OCTaJbHBIX KHUCJIOT HUKAKMX W3MEHEHUU He
OTMeEYacTCsl.

Urto xe KacaeTcss U30MEPOB JIMHOJIEBON KHUCJIOTHI, TO IPU J0OABJICHUU B
pauron oBuemMaTok CX  J0CTOBEpPHO TIOBBIIIAETCS TOJIBKO  YPOBEHB
JOMHHHpYIomEero - 1uc-9, trans-1lusomepa nunoneBoit kuciaorel (P<0,03),8
TO BpeMs KakK B COJEpKaHUU JIBYX JPyTruX uzoMepoB Tpanc-10, muc-12 u nuc-9,
nuc-11 caBuru He perucTpUPYOTCS.

AHanmu3upysi TOJyYEeHHbIE HAaMH B TEYEHHWM BCETO  Mepuoja
IKCIIEPUMEHTOB pe3yibTarhl (Tabimia 4), MOXXHO OTMETUTh, YTO BKJIFOUCHHUE B
paIMoH METBHBIX CEMSH XJIOMYAaTHUKA CITOCOOCTBYET YBETUUCHUIO COJIEPIKAHUS
MHHXK. MunumanesHas pasHuma orMedanach B KoHneHtparuu 10:1u 17:1
kucnot. Cieayer OTMETUTh JOCTOBEPHOE MoBbIlieHne ypoBHa 14:1w9; 16:1w/7;
18:1w7tu 18:1wW9CKucIoT B TEUCHHUE MOCICIHUX TPEX HEICTbh MCCIICIOBAHUS.
Uto kacaercs 18:1wO9t kucnoTel, TO €€ ypOBE€Hb B TEUCHHH BTOPOU HEIENU
UCCIIEIOBAHUS TTIOHUXKAETCSI, TIOCJIE Yero CEAyeT AOCTOBEPHOE MOBBIIICHUE O
YETBEPTOU HEJIEIM U BHOBb IIOHWKEHUE K IISITOM HEJEIIE UCCIICIOBAHUN.

[Ipu BKIIOUEHHH B pariioH MoAONBITHBIX XKUBOTHBIX CCB ypoBens 10:1;
14:1; 16:1w7/t; 18:1w7/t; 18:1w9aicnoT MOCTEeNeHHO MOBHIIIAETCS, B TO BpeMs
KaKk B copepkaHuu 17:1KucaoThl HUKAKUX CABUTOB HE OTMEYAJIOCH.

Heckonbko wHas kaptuHa  HaOmromaercs B coiepxkanum 18:1w7c
KHUCJIOTHI. B reproa BTOpOU HEAEIn UCCIIENOBAHUS €€ COAECP/KAHUE TOCTOBEPHO
MOHIKAETCSI, 3aTeM B TCUCHHE TPEThEH W YETBEPTON HENENb - MOBBIMIACTCS H
y)K€ K KOHIIy MPAKTHYECKU BBIPABHHUBACTCS C PE3yJIbTaTaMH TEPBON HEIETH
HCCJIEIOBAHHS.

AHanmu3upysi NUHAMHUKY KOJEOAHW HW30MEpPOB JIMHOJEBOU KHCIIOTHI,
clemyeT OTMETUTh, 4YTO TMpu BKIOYeHWH B pamuoH CX, J0CTOBEPHO
MOBBINIAETCA TOJIBKO KOHIIEHTpalus JOMHUHHUpYroHero 1uc-9, tpanc-11
H30Mepa, B TO BpeMs KaK YPOBEHb OCTabHBIX TpaHc-10; muc-12, nuc-9; nuc-11
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MU30MEPOB MPAKTUYECKU HE MOJABEPraeTcs N3MEHEHUSIM -HU TIPH TIEPBOM HU TPHU
BTOPOM paIlMOHAX.
[IpencraBnseT uHTEpEeC KojiebaHue cojepxkanus 1uc-9, tpanc-11 uzomepa npu
BKIIFOUEHUU B PAIlMOH CBIPBIX COEBBIX 0000B. Pe3ymbrarhl HccnemoBaHuit
CBUJICTEIHLCTBYIOT, YTO B TIEPUOJ BTOPOH HEAENTU IKCIEPUMEHTa COJEp’KaHue
ATOTO U30MEpa HECKOJIBKO TTOHIKAETCSI, B TCUCHUH TOCICIYIONINX - TPEThed U
4eTBEPTON HEJEIh - MOBHIIIACTCS, a K KOHITY OTSITh HAOII0AaeTCs IOHMKEHUE.

Tabmuua 4. COCTAB XXUPHbBIX KUCJIOT MOJIOKA OBELl B TEHEHWHU 5 [TEPUOJIOB
NCCJIEAOBAHNU B 3BABUCUMOCTHU OT PAITMOHA (I'/100MJI MOJIOKA)

Henenu
HHXK CX CCBb
1 2 3 4 5 1 2 3 4 5
10:1 0,018 | 0,018 | 0,017 0,018 0,019 0.021 | 0.021 | 0.028 0.029 0.025
14: 109 0,010 | 0,010 | 0,012 0,014 0,016 0.012 | 0.014 | 0.018 0.023 0.022
16: 17 0,045 | 0,044 | 0,046 0,059 0,059 0.047 | 0.051 | 0.064 0.079 0.071
17:1 0,010 | 0,008 | 0,008 0,012 0,012 0.010 | 0.009 | 0.010 0.014 0.014
18: 1wt 0,039 | 0,033 | 0,034 0,044 0,036 0.030 | 0.025 | 0.027 0.033 0.030
18: 17t 0,043 | 0,046 | 0,052 0,058 0,058 0,032 | 0,027 | 0,029 | 0,033 0,036
18:1»9C 1,108 | 0,946 | 0,996 1,348 1,227 1,250 | 1,084 | 1,271 1,596 1,273
18:1w7C 0,026 | 0,020 | 0,022 0,029 0,030 0.023 | 0.020 | 0.024 0.028 0.024s
18:2mw6t 0,033 | 0,026 | 0,024 0,030 0,28 0.026 | 0.020 | 0.019 0.026 0.023
18:206C 0,186 | 0,139 | 0,140 0,176 0,172 0.182 | 0.146 | 0.158 0.184 0.157
18:30w6 0,004 | 0,004 | 0,014 0,004 0,005 0.004 | 0.003 | 0.004 0.007 0.006
18:33 0,023 | 0,017 | 0,014 0,019 0,020 0.027 | 0.022 | 0.022 0.027 0.025
uuc-9, tpanc-11) | 0,040 | 0,030 | 0,038 0,049 0,048 0.037 | 0.028 | 0.043 0.055 0.027
Tpanc-10,umcl2) | 0,002 | 0,001 | 0,001 0,001 0,001 0.002 | 0.001 | 0.001 0.001 0.001
nuc-9, muc-11) 0,001 | 0,001 | 0,001 0,001 0,001 0.001 | 0.001 | 0.001 0.001 0.001
18:4 0,002 | 0,002 | 0,002 0,002 0,001 0.002 | 0.002 | 0.002 0.001 0.002
20:306 0,001 | 0,001 | 0,001 0,004 0,005 0.002 | 0.001 | 0.001 0.005 0.006
20:406 0,003 | 0,002 | 0,003 0,004 0,005 0.003 | 0.002 | 0.003 0.005 0.006
20:503 0,006 | 0,005 | 0,004 0,008 0,008 0.007 | 0.006 | 0.006 | 0.0011 0.009
22:406 0,002 | 0,002 | 0,003 0,005 0,005 0.002 | 0.002 | 0.003 0.006 0.006
22:5m6 0,002 | 0,002 | 0,003 0,003 0,004 0.003 | 0.004 | 0.004 0.006 0.006
22:5m3 0,003 | 0,002 | 0,003 0,004 0,005 0.003 | 0.002 | 0.003 0.006 0.006
22:6m3 0,007 | 0,005 | 0,005 0,007 0,007 0.007 | 0.005 | 0.005 0.009 0.008
[Tponomxenne Tadauisr 4
HHJ)KK Henenu
CX, 10CTOBEpPHOCTh CCBb, 10CTOBEPHOCTH
10:1 n/n 4—5 (P<0,004)
14:109 ek 4rnkn(P<(),04);3—> 55 5(P<0,001) 12 (P<0,03)
16:107 1*—4 (P<0,001);1—5(P<0,006) 34 (P<0,002);4—5(P<0,04)
2% 55 (P<0,002);3—4(P<0,003)
35 (P<0,01)
17:1 12 (P<0,01);1>3(P<0,01) u/n
18:109t 24 (P<0,001);4—5(P<0,01) 1—4 (P<0,02);3—4(P<0,001)
35 (P<0,02);4—5(P<0,04)
18:107t 14 (P<0,001);1—5(P<0,002) u/n
18:109C 12 (P<0,01);1—4(P<0,005) 2—4 (P<0,002)
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18:107C 12 (P<0,001);1—3(P<0,02) 1—2 (P<0,01);2—3(P<0,004)
25 (P<0,005);3—4(P<0,03) 3—4 (P<0,002);4—5(P<0,003)
18:206t 12 (P<0,009);1—3(P<0,001) 15 (P<0,001);4—5(P<0,009)
254 (P<0,02):3—4(P<0,003)
18:206C 13 (P<0,001);2—4(P<0,005) 13 (P<0,004);3—4(P<0,008)
3—4(P<0,01) 4-5 (P<0,003)
18:303 12 (P<0,01);1—4(P<0,04) 15 (P<0,002);2>4(P<0,001)
253 (P<0,02):3—5(P<0,003) 25 (P<0,002);3-5(P<0,006)
1mc-9, 24 (P<0,01);2—5(P<0,02) w/n
Tpanc-11
20:503 14 (P<0,003);1—5(P<0,003) win
22:603 12 (P<0,003);1—3(P<0,003) w/n

*1-as’ * 2-as ok 3-q SRKRX [ g KRRk D

ast HeeJIM UCCIIeIOBaHu I

OtnocutensHo ITHHXK cnenyer oTmeruTh, uTO mpu J100aBICHUH B
pallMOH ILEJNBHBIX CEMSH XJom4aTHuka B coaepkanuu 18:3w6; 18:4; 20:3w6;
20:4w6; 22:4W6; 22:4wW6; 22:5W6; 22:5WIBPHBIX KUCIOT HUKAKON Pa3HUIIBI
He ObL10 BBIABIEHO. UTO Kacaerca 18:2 wbt, 18:2wbar 18:3w3 kucior, 10 K
MATON HEJleJIe UCCIIeIOBaHMS ObLT OTMEUEH ONPEACIEHHBIN CIIaj] 0 CPAHEHHUIO C
MIEPBOU.

Uro xe kacaercs 20:5W3 m 22:6wW3 KuCIOT, TO HUX COJAEpNKAHUE
IIOHMKAETCsl B TEUYEHHE BTOPOM M TPETbEHM HENEIM MCCIENOBaHUM, Aajee
nocroBepHo TmoBbImaeTcss ypoBeHb 20:5w3 kucnoter (P<0,03), a 22:6w3
KHCJIOTa MPAKTHYECH BHIPABHUBACTCS C YPOBHEM NIEPBOM HEJIETH IKCIIEPUMEHTA.

[Tpu wmcmosib3oBaHMM BTOporo pamnuoHa (Tabmuma 4) 3HAYUTENBHBIC
W3MEHEHHUSI OTMEYAIOTCS TOJBKO B coiepkanunu 18:2w6t; 18:2w6cu 18:3w3
KHUCJIOT; OoJiee TOTrO, UX ypPOBEHBb CJIErKa IOBBIIMIACTCS K YETBEPTOM Hezene
AKCTIEPUMEHTA, a 3aTeM CJIeAYyeT JajbHeHIlee MOHKEHHE.

AHanu3upys JTaHHbIe TaOJMIIBI 5, TJIe TPUBOIATCS PE3yIbTaThl BIMSHUS
palMoHa Ha YPOBEHb KHCIOT B TEUEHHE BCEro IMepuojia IKCIEPUMEHTAa, MbI
NPUXOJUM K 3aKJIIYEHHI0, YTO B CJlydae BBEJICHHS B PAIMOH OIEMAaTOK
HEJTbHBIX CeMsH xjomdaTHuka, ypoBeHb 10:1; 14: w9: 16:1 w/kucmor c
yBEJIMYEHUEM KOHIIEHTpAIlMU J00aBOK B OCHOBHOM TOHMXaeTcs. UTo kacaetcs
17:1, T0 ee ypoBEeHb B T€UEHHUE MEPBBIX TPEX HEAENb MOJABEPraeTcs cnauy, a
manee B TEUYCHHE YETBEPTOM W TMATOM HENETW OKCIEPUMEHTa ClerKa
MOBBINIACTCA. YPOBEHb OCTAIBHBIX MOHOHEHACHIIIICHHBIX KHCIOT B MOJIOKE
MOBBIIIAETCS TapajeIbHO YBEIMYCHUIO KOHIICHTpAIMU J100aBOK B paIlMOHE B
TEUEHUE BCETo MepUoia UCCISIOBAHUMN.

[Ipy BBeaeHWH B PpalMOH CHIPBIX CoeBbIX 0000B (TabOmuma b5)

Ha0JII0/1a71ach MPAKTUYECKU aHAJIOTHYHAsS TIEPBOMY PAIlMOHY JUHAMUKA, TO €CTh
yBenuuenue koHieHtpanuii CCbhb B panmoHe, COMPOBOXKIAIOCh YMEHBIIEHUEM
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coaepxkanust 10:1, 14:1 w9 kucnor. YpoBerb 18:1 W/tKHCIOTBI KaKk U MHpH
NIEPBOM PAIIOHE MOBBIIIAETCS B TEUEHUE BCEX IMSATH HEAeNb ucciaeaoBaHus. Yto
kacaetcs 16:1wW7,70 MOXXHO OTMETHUTH, YTO ¢ yBeauueHneM KoHueHTpamnuu CCh
B pallMOHE, YPOBEHb KUCIOTHI B TEUEHUE TIEPBOM U MATON HEJEIH SKCIIEPUMEHTA
MOHM)KAETCSI, B TO BPEMsI KaK B OCTAJIbHbIE TIEPUO/IbI UCCIEIOBAHUN YBEIMUYCHHE
KOHIIGHTpAIuu  J00aBOK  COMPOBOXKIAJIOCH  TMOBBIIMICHUEM  COJCPIKAHUS
BBIIICYKA3aHHBIX JKUPHBIX KHUCIOT. YpoBeHb17:1l KMCIOTBI NpU MOBBIIEHUH
koHUeHTpauuu CCB B palMoHe IO CpPaBHEHUIO C KOHTPOJIEM IOHWXAETCS B
NEepUOJ MEpPBbIX JABYX Henenb. Benenue pasHbix koHueHTpauuii CCb He
COMPOBAXKIAETCS BIPAKEHHBIMU CABUTAMH, TOJIBKO JIMILIb B TEYEHUE TTOCIICTHUX
TpEX HeAelb 3KcnepuMeHTa conaepxkanHue 17:1 KUCIOTHI MOBBIMIACTCS C
yBenuuenrem koHueHTpauuu CCh B painmone.

Yro kacaeTcs wu30MepoB JiMHOJeBOW kuchaotel (Tabmuma 5), To
pe3ynbTaThl HKCIIEPUMEHTA MOKA3bIBAIOT, YTO MPU NEPBOM pAI[MOHE B TEUEHUE
MEPBBIX JIBYX HEAENb SKCIEPUMEHTA YPOBEHb MPEBATMPYIONMIETO Inc-9, TpaHc-
11 uzomepa npu kouueHTtpauuu 14% CX 1o cpaBHEHHIO C KOHTPOJIEM
MOHIKAaeTCsl. B TedeHne ocTambHBIX TPEX HENENTh AKCICPUMEHTA yBEIMYCHHE
KOHIICHTpaIuii 100aBOK B paIllMOHE COIMPOBOXKIACTCS MOBBIIMICHUEM YPOBHS
muc-9 Tpanc-11 wu3omepa NHMHONEBON KHUCIOTHI. AHaJIOTWYHAsS KapTHUHA
peructpupyercs u rnpu BeeneHuu B paunon CCh.

B comepxanun OCTIBHBIX M30MEPOB KOHBIOTMPOBAHHOM JIMHOJIEBOU
KUCIOTHI -  TpaHc-10, muc-12 m muc-9, muc-11 HUKakuxX HW3MEHEHHH He
PEruCTpUPOBATIOCH HU MIPU OJTHOM U3 PAIMOHOB.

AHanu3upysi BO3JEHCTBUE pallMOHA Ha YPOBEHb MOJMHEHACHIIICHHBIX
KUPHBIX KHUCJIOT NMPH Pa3HBIX KOHIEHTparusx no0aBok (Tabmuma 5) mMoxHO
OTMETHUTH, YTO MOIMOJHEHHE pallMOHa KaK IIeJIbHBIMA CEMEHAMHU XJIOMYaTHUKA,
TaK U CBHIPBIMH COMEBBIMU 000aMH B 3aBUCUMOCTH OT HUX KOHIICHTpAlUi HE
COTIPOBOXKIACTCSI HUKAKUMH HW3MeHeHusiMu B cojepxkannu 18:4w3; 20:3w6;
20:4w6; 22:4wW6; 22:5wW3; 22:5W6; 22:6WERcoT.

[Ipy mepBoM panyoHE OYEBUIHBIE W3MEHEHUS HAOMIOMA0TCS B
comepxkannn  18:2w6t; 18:2wec; 18:3w3u  20:5w3 kucnor. [lo mepe
MOBBINICHUS KOHIIEHTPAIM T00aBOK B PaIMOHE, COACPKAHUE BHIIICYKA3aHHBIX
KUPHBIX KHUCJIOT TOBBINACTCS, U TOJBKO KOIMuecTBo18:3W6 KucioTsl —
MOHI)KAETCA. B TeueHnn TpeTher HENeNn SKCIEPUMEHTAa HUKAKUX W3MEHECHHUMN
He peructpupoBaioch. KomumdyectBo 20:5W3 KHUCIOTBI HE MOABEPrajioch
M3MEHEHUSIM B MIEPUO]T BTOPOU HEJIETIN HCCIICIOBAHUS.

B cnyuae BBemenuss B panmon CCb, komuuectBo 18:2w6t; 18:2w6C;
18:3w3 KuCIOT TOBBIIMIACTCSA TMApaUICIbHO YBEJIMYCHHIO KOHIICHTpAIUU
n00aBOK B pallMOHE B TEUEHHME BCEro mnepuoaa skcrnepumenta. Konebanus
20:5W3 KHCIIOTHI HE JOCTOBEpHBIC, a Ha TPEThEH HEAeNe JKCIEPUMEHTa €e
YPOBEHb OCTAETCsl HEM3MEHHBIM. UTO ke kacaercs 18:3WOKHUCIOTHI, TO B 3TOM
cinydae HaOmomaeTcs OOpaTHBIA TPOILECC -C YBEIMYEHWEM B  paIlMOHE
koHieHTpaiuii CCh conepskanue KUCIOThl HECKOJIBKO MOHUKAETCS.
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Tabmuua 5. YPOBEHb OTJEJIBHBIX JKMPHBIX KHCJIOT B MOJIOKE OBEIL] B
TEYEHUU 2,5MECSLA JIAKTAIMU B 3ABUCUMOCTHU OT PALIMOHA

HHXK PAIITMOH
/100w CX CCb
MOJIOKA Henenn JHo3za M Hepnenn Jo3a M
1 0,028 1 0,027
1 2 0,016 1 2 0,019
3 0,009 3 0,016
1 0,027 1 0,027
2 2 0,017 2 2 0,020
3 0,009 3 0,017
1 0,026 1 0,036
10:1 3 2 0,017 3 2 0,022
3 0,009 3 0,017
1 0,030 1 0,036
4 2 0,016 4 2 0,024
3 0,009 3 0,025
1 0,028 1 0,031
5 2 0,018 5 2 0,025
3 0,011 3 0,020
1 0,690 1 0,685
1 2 0,540 1 2 0,577
3 0,474 3 0,512
1 0,657 1 0,626
2 2 0,527 2 2 0,536
3 0,411 3 0,489
1 0,616 1 0,810
14:1w9 3 2 0,533 3 2 0,591
3 0,460 3 0,607
1 0,808 1 0,849
4 2 0,574 4 2 0,654
3 0,499 3 0,703
1 0,718 1 0,741
5 2 0,572 5 2 0,625
3 0,498 3 0,554
1 0,059 1 0,0%
1 2 0,037 1 2 0,045
3 0,038 3 0,040
1 0,054 1 0,03
2 2 0,042 2 2 0,046
3 0,035 3 0,048
1 0,055 1 0,078
16:1w7 3 2 0,043 3 2 0,054
3 0,040 3 0,061
1 0,078 1 0,092
4 2 0,050 4 2 0,069
3 0,050 3 0,077
1 0,072 1 0,084
5 2 0,053 5 2 0,068
3 0,052 3 0,061
1 0,014 1 0,027
1 2 0,009 1 2 0,024
3 0,008 3 0,025
1 0,010 1 0,023
2 2 0,008 2 2 0,021
3 0,006 3 0,022
1 0,010 1 0,028
17:1w7 3 2 0,007 3 2 0,021
3 0,007 3 0,023
1 0,015 1 0,031
4 2 0,009 4 2 0,030
3 0,010 3 0,033
1 0,015 1 0,027
5 2 0,009 5 2 0,027
3 0,010 3 0,026
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HHXK PAIITMOH
/100w CX CCb
MOJIOKa Henenn Ho3za M Henenn Hoza M
1 0,026 1 0,024
1 2 0,035 1 2 0,029
3 0,056 3 0,035
1 0,026 1 0,019
2 2 0,033 2 2 0,024
3 0,040 3 0,032
1 0,021 1 0,024
18:1wot 3 2 0,033 3 2 0,025
3 0,049 3 0,029
1 0,030 1 0,029
4 2 0,042 4 2 0,032
3 0,059 3 0,038
1 0,026 1 0,023
5 2 0,041 5 2 0,029
3 0,043 3 0,038
1 0,027 1 0,023
1 2 0,031 1 2 0,030
3 0,049 3 0,030
1 0,024 1 0,018
2 2 0,033 2 2 0,025
3 0,054 3 0,029
1 0,024 1 0,024
3 2 0,034 3 2 0,031
18:1w7t 3 0,056 3 0,032
1 0,021 1 0,029
4 2 0,040 4 2 0,034
3 0,040 3 0,039
1 0,026 1 0,029
5 2 0,049 5 2 0,038
3 0,052 3 0,038
1 1,017 1 0,989
1 2 1,104 1 2 1,284
3 1,205 3 1,478
1 0,805 1 0,858
2 2 1,020 2 2 1,130
3 1,012 3 1,264
1 0,781 1 1,139
18:1w9c 3 2 1,004 3 2 1,196
3 1,203 3 1,479
1 1,196 1 0,277
4 2 1,309 4 2 1,563
3 1,539 3 1,949
1 0,856 1 0,986
5 2 1,127 5 2 1,316
3 1,697 3 1,516
1 0,026 1 0,025
1 2 0,022 1 2 0,021
3 0,031 3 0,022
1 0,023 1 0,023
2 2 0,018 2 2 0,017
3 0,019 3 0,021
1 0,022 1 0,029
18:1w7c 3 2 0,021 3 2 0,019
3 0,022 3 0,022
1 0,034 1 0,033
4 2 0,021 4 2 0,023
3 0,032 3 0,029
1 0,033 1 0,027
5 2 0,027 5 2 0,023
3 0,030 3 0,023
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HHXK PAIITMOH
/100w CX CCb
MOJIOKa Henenn Ho3za M Henenn Hoza M
1 0,015 1 0,016
1 2 0,034 1 2 0,027
3 0,048 3 0,036
1 0,015 1 0,012
2 2 0,029 2 2 0,020
3 0,035 3 0,027
1 0,012 1 0,014
18:2w6t 3 2 0,026 3 2 0,019
3 0,034 3 0,025
1 0,017 1 0,018
4 2 0,032 4 2 0,026
3 0,042 3 0,034
1 0,013 1 0,014
5 2 0,031 5 2 0,023
3 0,040 3 0,032
1 0,171 1 0,148
1 2 0,174 1 2 0,163
3 0,215 3 0,235
1 0,116 1 0,110
2 2 0,145 2 2 0,133
3 0,157 3 0,194
1 0,102 1 0,149
18:1w6ce 3 2 0,139 3 2 0,140
3 0,179 3 0,186
1 0,141 1 0,154
4 2 0,156 4 2 0,164
3 0,231 3 0,234
1 0,123 1 0,134
5 2 0,155 5 2 0,142
3 0,238 3 0,196
1 0,005 1 0,005
1 2 0,004 1 2 0,003
3 0,004 3 0,003
1 0,004 1 0,004
2 2 0,004 2 2 0,003
3 0,003 3 0,003
1 0,004 1 0,006
18:3w6b 3 2 0,004 3 2 0,003
3 0,004 3 0,004
1 0,006 1 0,008
4 2 0,005 4 2 0,006
3 0,004 3 0,007
1 0,006 1 0,008
5 2 0,006 5 2 0,006
3 0,005 3 0,006
1 0,030 1 0,023
1 2 0,020 1 2 0,025
3 0,019 3 0,034
1 0,020 1 0,017
2 2 0,017 2 2 0,021
3 0,014 3 0,029
1 0,015 1 0,021
18:3w3 3 2 0,013 3 2 0,019
3 0,012 3 0,024
1 0,023 1 0,022
4 2 0,016 4 2 0,026
3 0,017 3 0,033
1 0,021 1 0,021
5 2 0,018 5 2 0,024
3 0,023 3 0,030
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HHXK PAIITMOH
/100w CX CCb
MOJIOKa Henenn Jlo3a M Henmemn Jlo3a M
1 0,047 1 0,021
1 2 0,031 1 2 0,031
3 0,043 3 0,043
1 0,033 1 0,015
2 2 0,024 2 2 0,024
3 0,033 3 0,033
1 0,026 1 0,027
nuce 3 2 0,027 3 2 0,027
9,rpanc-11 3 0.059 3 0,059
1 0,037 1 0,026
4 2 0,036 4 2 0,036
3 0,074 3 0,074
1 0,044 1 0,028
5 2 0,041 5 2 0,003
3 0,057 3 0,057
1 0,002 1 0,002
1 2 0,002 1 2 0,002
3 0,002 3 0,002
1 0,002 1 0,002
2 2 0,002 2 2 0,002
3 0,001 3 0,001
1 0,001 1 0,001
TpaHe 3 2 0,001 3 2 0,001
10uc-12 3 0,001 3 0,001
1 0,001 1 0,001
4 2 0,001 4 2 0,001
3 0,001 3 0,001
1 0,001 1 0,001
5 2 0,001 5 2 0,001
3 0,001 3 0,001
1 0,001 1 0,002
1 2 0,001 1 2 0,001
3 0,001 3 0,001
1 0,001 1 0,001
2 2 0,001 2 2 0,001
3 0,001 3 0,001
1 0,001 1 0,001
nuc-9.uuc 3 2 0,001 3 2 0,001
11 3 0,001 3 0,001
1 0,001 1 0,001
4 2 0,001 4 2 0,001
3 0,001 3 0,001
1 0,001 1 0,001
5 2 0,001 5 2 0,001
3 0,001 3 0,001
1 0,002 1 0,002
1 2 0,002 1 2 0,002
3 0,002 3 0,002
1 0,002 1 0,002
2 2 0,002 2 2 0,002
3 0,002 3 0,002
1 0,002 1 0,002
18:4w3 3 2 0,002 3 2 0,002
3 0,002 3 0,002
1 0,002 1 0,002
4 2 0,002 4 2 0,001
3 0,002 3 0,001
1 0,001 1 0,002
5 2 0,001 5 2 0,002
3 0,001 3 0,002
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HHXK PAIITMOH
/100w CX CCb
MOJIOKa Henenn Ho3za M Henenn Hoza M
1 0,001 1 0,002
1 2 0,001 1 2 0,001
3 0,002 3 0,001
1 0,001 1 0,002
2 2 0,001 2 2 0,001
3 0,001 3 0,001
1 0,001 1 0,002
20:3w6 3 2 0,002 3 2 0,001
3 0,002 3 0,001
1 0,004 1 0,005
4 2 0,004 4 2 0,006
3 0,005 3 0,005
1 0,004 1 0,006
5 2 0,005 5 2 0,005
3 0,006 3 0,006
1 0,003 1 0,003
1 2 0,003 1 2 0,003
3 0,003 3 0,003
1 0,002 1 0,002
2 2 0,002 2 2 0,002
3 0,003 3 0,002
1 0,002 1 0,003
20:4w6 3 2 0,002 3 2 0,002
3 0,003 3 0,003
1 0,004 1 0,005
4 2 0,004 4 2 0,006
3 0,005 3 0,005
1 0,004 1 0,006
5 2 0,005 5 2 0,005
3 0,006 3 0,006
1 0,005 1 0,005
1 2 0,005 1 2 0,008
3 0,007 3 0,007
1 0,005 1 0,005
2 2 0,005 2 2 0,006
3 0,005 3 0,006
1 0,004 1 0,006
20:5w3 3 2 0,004 3 2 0,006
3 0,006 3 0,006
1 0,007 1 0,009
4 2 0,007 4 2 0,011
3 0,009 3 0,011
1 0,007 1 0,008
5 2 0,071 5 2 0,010
3 0,008 3 0,010
1 0,002 1 0,003
1 2 0,002 1 2 0,002
3 0,003 3 0,002
1 0,002 1 0,003
2 2 0,002 2 2 0,002
3 0,002 3 0,002
1 0,002 1 0,003
22:4W6 3 2 0,003 3 2 0,003
3 0,004 3 0,002
1 0,004 1 0,006
4 2 0,004 4 2 0,006
3 0,005 3 0,007
1 0,005 1 0,007
5 2 0,005 5 2 0,006
3 0,006 3 0,006
HHXK PAIITMOH
r/10Qvn CX | CCB
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MOJIOKa Henenn Hoza M Henenu Hoza M
1 0,009 1 0,007
1 2 0,006 1 2 0,006
3 0,006 3 0,007
1 0,006 1 0,005
2 2 0,004 2 2 0,005
3 0,004 3 0,005
1 0,004 1 0,006
22:6w3 3 2 0,005 3 2 0,005
3 0,005 3 0,005
1 0,008 1 0,010
4 2 0,006 4 2 0,009
3 0,008 3 0,010
1 0,008 1 0,008
5 2 0,006 5 2 0,008
3 0,007 3 0,009

3AK/IFOYUEHUE

PesynpTarhl mcciemoBaHUs MOKa3aid, 4TO J00AaBICHHE B PalOH OBEIl
KaK I[EeThHBIX CEMsIH XJIOMYAaTHUKA TaK W CBHIPBIX COEBHIX OOOOB MapaijieIbHO
YBEJIIMYCHUIO KOHIIGHTpAIlMK JOOABOK JOCTOBEPHO TMOBBIIIACTCS YpPOBEHBb
18:1w9t u 18:1w9C MOHOHEHACHIIIEHHBIX JKUPHBIX KHUCIOT. OTHOCHUTEIHLHO
MOJIMHEHACHIIIICHHBIX JKUPHBIX KHUCJIOT MPHU M00aBICHUHM CEMSH XJIOMYaTHHKA
KOHCTaTUPYeTCsl TOBBINICHUE cojaepkanus 18:2w6t u 18:2w6c kucnot. Ilo
CPaBHEHHIO C TMEPBBIM paIlMOHOM, mpu BBeAeHHH B parmuon CCb oTmeuaercs
3HaYuTeNbHOEe TOBBIMIEHHEe ypoBHA 18:3w3 kucmorel. B comepikanuu
OCTAJIbHBIX JKUPHBIX KHCIIOT U3MEHEHHUI HE PETUCTPUPOBAIOCH.

OTHOCHUTENIBHO HW30MEpPOB KOHBIOTMPOBAHHOW JIMHOJIEBOH KHCIIOTHI
OTMEYaeTCsl JOCTOBEPHOE TOBBIINIEHUE B COJACPIKAHHUH JIUIIh TOMUHUPYIOIIETO
muc-9, tpanc-11 u3zomepa mpu J00aBIEHWH B PAIMOH OBIEMATOK IICIBHBIX
CEMsH XJIOITYaTHUKA, B COACPIKAHWUU K€ JIBYX APYTHX H30MEpoB - TpaHc-10,
nrc-12 u nuc-9, nuc-11 Hukakux U3MEHEeHU He PerUCTPUPOBAJIOCH.

Pesromupyst naHHBIE B TCUCHHH BCETO IEPHOJIa DKCIEPUMEHTA CIIEIYeT
OTMETHTB, YTO BBEJICHHE B PAIIMOH IICJIBHBIX CEMSH XJIOIMYATHUKA CTIOCOOCTBYET
TTOBBIIIICHHUIO COJIEPIKaHMSI MOHOHEHACKIIIICHHBIX JKHPHBIX KHCIIOT.

B mepuwon mpoBeneHus WCCIIeIOBaHWN M3 BCEX HM3YYCHHBIX H30MEpPOB
KOHBIOTUPOBAHHOW JIMHOJIEBOM KHCIIOTHI JIMIIb YypOBeHb Inc-9, Tpanc-11
M30Mepa JOCTOBEPHO TMOBHINIACTCS MPU JOOABICHWN B PAIlMOH IEIBHBIX CEMSH
XJIOMTYATHUKA; B COJIEPKAHUU OCTAIBHBIX M30MEPOB M3MEHEHHUH MPAKTHYECCKU
HEe HA0JIF01AIOCh HY TIPU TTIEPBOM, HH TPY BTOPOM paIlMOHAX.

[Tpu BBeaeHuu B parmod 28% CX B mepuoja ABYyX HEAETb WCCICIOBAHHMA
HaOIrOMaeTCsl MOHMKEHUE ypoBHs Inc-9,rpanc-11 m3omepa Mo CpaBHEHUIO C
KOHTpOJIEM, B TO BpeMs, Kak B TMOCIEAYIOIMHNE TPU HEACIU IOBLIIICHUE
KOHIICHTpAaIMu J00aBOK COMPOBAXAAIOCh YBEIMYCHHEM COJICPKAHUS STOTO
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nzomepa. B ypoBue Tpanc-10, muc-12 u 1muc-9, muc-11 n3oMepoB HHUKAKUX
U3MEHEHUI He HaO01a710Ch HU MPU OJTHOM U3 PAIMOHOB.

B nenom 115 moBeilieHus YpoBHS Luc-9, Tpanc-11 uzomepa JMHONIEBOM
KHUCJIOTBI B MOJIOKE IIejecoo0pa3Ho mpuMeHeHue koHieHTpanuu 28% CX npu
nepBoM U 20% CCB npu Bropom parnnoHe. C 11e/1bi0 MOBBIIICHHs YPOBHS IIUC-9,
TpaHc-11 wu30Mepa JHMHOJIEBOM KHUCIOTBI B MOJIOKE OBELl, BO3MOYKHO
MOHAIO0SATCA JTOTIOJHUTEIbHBIC HMCCIIEIOBAHUS, C HMCIOJIb30BAaHUEM OOJIBIIINX
KOHIIEHTpaIui J00aBOK.

CITMCOK JIMTEPATYPHI

1. Abu-Ghazaleh, A.A., Schingoethe D.J., HippeR.A.and Kalscheur K.F. 2003.
Milk conjugated linoleic acid response to fish silpplementation of diets differing in fatty
acid profiles. J. Dairy Sci. 86:944-953.

2. Bessa R.J.B., Santos-Silva J., Ribeiro J.M.Rad aPortugal A.V.2000.
Reticulorumen biohydrogenation and the enrichménaminant edible products with linoleic
acid conjugated isomers. Livestock Production S®e63,201-211.

3. Crus-Hernandez C., Kramer J.K.G., Kennelly Jaimm D.R., Sorensen B.M.,
Okine E.K. Goo-Newarden L.A., and Weselake R.J.2@EYAluating the conjugated linoleic
acid and trans 18:1 isomers in milk fat of dairyvsdied increasing amounts of sunflower oil
and a constant level of fish oil. J. Dairy Sci.3{86-3801.

4. Dhiman T.R., Helmink E.D., Mc. Mahon D.J., FiReL., and Pariza M.W. 1999.
Conjugated linoleic acid content of milk and chefeeen cows fed extruded oilseeds. J. Dairy
Sci. 82:412-4109.

5. Dhiman T.R., Satter L.D., Pariza M.W., Galli M.Rlbright K., and Tolosa M.X.
2000. Conjugated linoleic acid (CLA) content of knfitom cows offered diets rich in linoleic
and linolenic acid. J. Dairy Sci. 83:1016-1027.

6. Felly L.M. and Bauman D.E. 1996. Conjugated Ibmo acid: A potent
anticarcinogen found in milk. Pages 68-74 in Pr@grnell Nutr. Conf., Syracuse, NY.
Cornell Univ., Ithaca, NY.

7. Folch J., Lees M., and Sloane-Stanley GH 195%indple method for the isolation
and purification of total lipids from animal tissu€). Biol. Chem. 226:497-509.

8. Givens D.l. 2005. The role of animal nutritionimproving the nutritive value of
animal-derived foods in relation to chronic diseaBeoceedings of the Nutrition Society,
64,395-402.

9. ISO. Milk fat. Preparation of fatty acid methadters. Int. Stand. ISO 15884, IDF.
Int. Dairy Fed. Brussels, Belgium, 2002.

10.Khanal R.C., 2004.Potentional health benefitsarfjugated linoleic acid. (CLA).
A review, Asian-Aust., J. Anim. Sci., Vol.17. No. 9

11. Khanal R.C. and Olson K.C., 2004. Factors &ffgcconjugated linoleic acid
(CLA) content in milk, meat and eggs: A Review, iB&n Journal of Nutrition 3(2):82-98.

12. Lawson R.E., Moss A.R., and Givens D.l. 200ke Tole of dairy products in
supplying conjugated linoleic acid to man’s dietreview Nutr. Res Rev. 14:153-172.

13. Littell R.C., Henry P.R., and Ammerman C.B. 89%tatistical Analysis of
Repeated Measures Data Using SAS Procedures. . Aai. 1998. 76:1216-1231.

14. Nagao K. and Yanagita T. 2005. Conjugated fatigs in food and their health
benefits. Journal of Bioscience and Bioengineerdif), 152-157.

http://ej.kubagro.ru/2013/09/pdf/115.pdf



Hayumnsiit sxypran KyoI'AY, Ne93(09), 2013 oxa 17

15. Palmquest D.L., St. Pierre N., and Mc.Clure .R&04. Tissue fatty acid profiles
can be used to quantify endogeneous rumenic agidbesis in lambs. Journal of Nutrition.
134, 2407-2414.

16. Parodi P.W. 1994. Conjugated linoleic acid.afticarcinogenic fatty acid present
in milk fat. Aust. J. Dairy Technol. 49:93-97.

17. Polan C.E., Mc.Neill J.J., Tove S.B. 1964. Bihogenation of unsaturated fatty
acids by rumen bacteria. J. Bacteriol; 88, 10564106

18. Ramaswamy N., Baer R.J., Schingoethe D.J.,d#ighR., Kasperson K.M., and
Whitlock L.A. 2001. Composition and flavor of miland butter from cows fed fish oil,
extruded soybeans, or their combination. J. Danly &1:2144-2151.

19. Ruxton C.H.S., Calder P.C., Reed S.C., angp$wm M.J.A. 2005. The impact of
long chain n-3 polyunsaturated fatty acids on hummaaith. Nutrition Research Reviews. 18,
113-129.

20. Teter B. and Tenkins T. 2006. Conjugated &mohcid synthesis within the Gut
Microbal ecosystem of ruminants. In. Advances injegated linoleic acid research., Vol.3,
ed.

21. Yagoob P. and Trison S. 2006. University eing, UK and Burdzi G.C. and
Calder P.C., University of Southampton, UK. Comjtegl linoleic acid (CLA) and health.

http://ej.kubagro.ru/2013/09/pdf/115.pdf



Hayumnsiit sxypran KyoI'AY, Ne93(09), 2013 oxa 18

The effect of cottonseed and soybean supplementation on CLA isomers and
other unsaturated fatty acids composition in sheep milk

Marmaryan Gayane Yurevna, PhD in Biochemistry
National Agrarian University of Armenia

Abstract

Conjugated linoleic acid (CLA) has been reported to have a wide range of
beneficial effects.

An increasing interest in enhancing the conjugated linoleic acids (CLA) content
in milk and food products is attributed to its potential anticarcinogenic, anti-
diabetic, anti-obesity, anti- atheroge-

nic, and immunomodulatory functions in experimental animal models. CLA
found naturally in food products from ruminants, refers to a mixture of
positional and geometric isomers of linoleic acid (cis-9,trans-11 C18:2) with two
conjugated double bonds at various carbon positions in the fatty acid chain.
The objective of the present study was to investigate the supplementation
effect of different treatments of whole cottonseed and full fat soybean on the
diet of dairy ewes and the milk fatty acid profile and conjugated linoleic acid
(CLA) content. Milk sampling was carried out during 2,5 months of the lactation
period five times. The results indicate for both diets it is most suitable to use
the second treatment in order to increase the level of cis-9,trans-11 CLA isomer
in milk. In the level of trans-10,cis-12 and cis-9, cis-11 no changes were
observed in neither of the diets. A necessity might arise to continue the
research which might require the use of other treatments of WCS and full fat
soybean with the aim of further increasing cis-9,trans-11 CLA isomer level.

Key words: conjugated linoleic acid, full fat soybean, whole cottonseed.
Introduction

Milk and dairy products from ruminants are important for proper human
nutrition.

Ruminant diets contain a relatively small amount of lipids. Animal studies
indicated that the supplementation of the diet with lipids influences the
concentration and types of fatty acids formed in the rumen [17].

It is well established that dietary fatty acid (FA) composition can affect human
metabolism and health [8, 19]. Ruminant edible fats are particularly rich in
saturated FA due to the extensive microbal hydrogenation of dietary
polyunsaturated fatty acids (PUFA) in the rumen. However, isomerisation and
incomplete hydrogenation of PUFA in the rumen also produce several of
octadecenoic, octadecadienoic and octadecatrienoic isomeric FA [2] and, at
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least some of them have powerful biological properties [14]. Conjugated
isomers of linoleic (CLA) such as rumenic acid (18:2 cis-9,trans11) and 18:2
trans-10,cis-12 have extensively studied.

Conjugated linoleic acid (CLA) has been reported to have a wide range of
beneficial effects [16]. Ruminant milk, meat and dairy products are the
predominant sources of CLA in the human diet [12].

Conjugated linolec acid, found naturally in food products from ruminants,
refers to a mixture of positional and geometric isomers of linoleic acid (cis-
9,trans-12 C18:2) with two conjugated double bonds at various carbon
positions in the fatty acid chain [11]. CLA found in milk and meat fat of
ruminants originates from two sources. One source is CLA formed during
ruminant biohydrogenation of linoleic acid by Butyrivibrio fibrisolvens. The
second source is the

CLA synthesized by the animals tissues from trans-11 C18:1 (TVA) and another
intermediate in the biohydrogenation by A9-desaturase [20].

Rumenic acid in the rumen is produced in minor quantities, and most present
in tissues or secreted in milk, is produced endogenously by A9-desaturation of
vaccenic acid [15]. Vaccenic acid (18:1 trans-11) is also produced by rumen
biohydrogenation of PUFA and its output can be considerable in specific dietary
conditions [2].

Rumenic acid, the major conjugated linoleic acid isomer present in milk and

meat fats of ruminants, has been reported to protect and moderate against
certain cancers, diabetes, immunity, atherosclerosis, obesity, bone growth.
Vaccenic acid has also been shown to be equally effective in suppressing
premalignant lesions in rat mammary glands and the growth of human
mammary and colon cancer lines because of its convertion to cis-9,trans-
11C18:2.
The beneficial effects of trans-11 C18:1 TVA and cis-9,trans-11 C18:2 have
generally been demonstrated in animal and in vitro cell culture models [3].
Thus, an increasing interest in enhancing the CLA content in milk and meat of
ruminants refers to its above mentioned functions. Many factors appear to
affect the CLA content in milk and meat from ruminants, but predominant is
the diet related factor.

Providing plant (soybean, cottonsed, sunflower, corn) in the diet [5,18,1],
pasture feeding [4], decreasing the forage-to-concentrate ratio, all increase
ruminal production of CLA and its secretion into milk fat.

Thus, the aim of the present study was to investigate the supplementation
effect of different treatments of cottonseed and full fat soybean on the diet of
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dairy sheep and the milk fatty acid profile and conjugated linoleic acid (CLA)
content.

Material and Methods

To perform this trial forty-eight dairy ewes were used. The experimental
animals (type Boutsico) were kept in a sheep-breeding farm in Vlasti, situated
about 170 km. south-west of Thessaloniki (Greece). For the diet purposes the
ewes were separated into two groups. Besides the fact that
animals grazed on pasture the diet of the first twenty-four ewes was
supplemented with the whole cottonseed (WCS), and that of the second group
— with soybean. Regarding the treatment
each twenty-four this turn was subdivided into three groups presented in Table
1,2. First lot was used as the control, and the other 2 received a diet
supplemented with different doses of WCS on the one hand and full fat
soybean on the other.

Milk sampling was carried out during 2,5 months of the lactation period
(April-June) five times (once in two weeks).

Table 1. Composition of first diet — whole cottonseed (WCS)

Diets (energetic ratio %)
A B C
Whole cotton seed (WCS) | ~  -—-—-—--- 14,00 28,00
Wheat Straw 10,00 10,00 10,00
Alfalfa hay 30,00 30,00 30,00
Barley grain 10,00 10,00 10,00
Maize grain 37,70 29,20 20,70
Soybean meal 11,00 550 | e
Vitamins and minerals 1,00 1,00 1,00
Salt 0,30 0,30 0,30
Total 100,00 100,00 100,00
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Table 2. Composition of second diet — full fat soybeans

Diets (energetic ratio %)
B C
A
Full fat soypean | = e 10,00 20,00
Wheat Straw 20,00 20,00 20,00
Alfalfa hay 20,00 20,00 20,00
Barley grain 16,00 17,00 18,00
Maize grain 26,70 23,70 20,70
Soybean meal 16,00 g§oo0 | -
Vitamins and minerals 1,00 1,00 1,00
Salt 0,30 0,30 0,30
Total 100,00 100,00 100,00

The ewes were milked at about 08:30 a.m. and 18:30 p.m. in a stall-milking
parlor. Milk FA determinations were conducted using the combined a.m. and
p.m. samples that were stored at -80°C until analyzed. The present series of
research studies has been conducted with the collaborators of A.T.E.L.Th.
animal production department and AUTH (Thessaloniki, Greece)

Milk fatty acid composition

The fatty acid composition of milk fat was determined by gas chromatography.
Fat was extracted from milk samples (50uL) with chloroform-methanol (2:1,
vol/vol) according to Folch et.al. [7] after the addition of methyl
heneicosanoate as an internal standard. Fatty acid methyl esters were
prepared by base-catalyzed methoanalysis of the milk fat (2N KOH in methanol)
according I1SO [9].

The fatty acid methyl esters thus produced were separated in a Hewlett
Packard 5890 Series gas chromatograph (Waldbronn, Germany) equipped with
a 60-m long DB23 capillary column from J and W Scientific (Folsom, CA, USA)
and a flame ionization detector. The carrier gas was helium at a flow rate of
0,93 mL min (at 50°C).

Methyl esters of individual fatty acids were identified in the chromatograms by
comparing their retention times to those of pure methyl esters from Supelco
and Sigma (St. Louis, MO, USA) and were quantified by comparing the area
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under their peaks to that of methyl heneicosanoate with the aid of the HP 3365
Chem Station software from Hewlett Packard.

Statistical Analysis

Statistical analysis on fatty acid profile of milk were carried out using MIXED
procedure of SAS and REML method for a completely randomized design with
repeated measures. The week was used as a repeated measure. The model
contained the effects of treatment, diet, week of treatment and the interaction
of treatment by week. The covariance structure that yields the smallest
Schwartz Bayesian criterion was considered to be the most suitable analysis
[13]. Differences were tested using the PDIFF option of SAS and were
considered significant at P<0,05.

Results and Discussion

Milk UFA (Unsaturated fatty Acids) Composition

Table 3 shows the UFA profile of the milk fat of ewes fed the diet
supplemented with the whole cottonseed (WCS) on the one hand and full fat
soybean on the other.

As can be seen, in case of supplementation into the diet of ewes with the

WCS, significant decreases in the content of the following monounsaturated
fatty acids (MUFA) were produced: 10:1; 14:1w9; 16:1w7; 17:1w7; 18: w7c.
Regarding the level 18:1w9t (P<0,005; P<0,002) and 18:1w9c(P<0,001; P<0,04)
MUFA a significant increase has occurred.
It is worth mentioning that the same dynamics was observed in case of
supplementation of the full fat soybean into the diets. The level of 18:1w9t and
18:1w9c MUFA increases parallel with the treatment significantly, and the
content of the rest of MUFA (except 17:1) significantly decreases.

The results of the experiment indicate that in case of the first diet the level
of 18:2wb6t and 18:2w6c fatty acids has resulted in the significant increase
(P<0,001; P<0,05 accordingly). In contrast, the level of 18:3 w3 fatty acid
significantly decreases (P<0,05) with the increase
of WCS treatment.

Summing up the results of the content of the rest of PUFA when WCS is added
into the diet we can say that no significant changes have been observed.

As compared with the first diet, when the diet is supplemented with full fat
soybean, a significant increase becomes evident in the level of 18:3w3 fatty
acid. As to the rest of fatty acids, no changes have been observed.

Regarding the CLA isomers, it is only the level of the CLA predominant isomer
cis-9, trans-11 that significantly increases (P<0,03) when the WCS is added into
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the diet of ewes with the treatment of 2-3, while no changes take place in the
content of the other two isomers trans-10,cis-12 and cis-9,cis-11.

Table 3
Dietary treatment effect on the content of fatty acids in milk (g/100mL of milk)
Treatments
UFA WCS Full fat soybean
1 2 3 1 2 3
10:1 0,028 0,017 0,009 0,032 0,022 0,021
14:1w9 0,018 0,011 0,008 0,021 0,016 0,016
16:1w7 0,063 0,045 0,043 0,074 0,056 0,057
18:1w9t 0,026 0,037 0,049 0,024 0,028 0,035
18:1w7t 0,031 0,028 0,019 0,039 0,03 0,028
18:1w9C 0,931 1,113 1,331 1,05 1,298 1,537
18:1w7C 0,027 0,022 0,027 0,027 0,021 0,024
18:2wb6t 0,014 0,031 0,04 0,015 0,023 0,031
18:2w6C 0,131 0,154 0,204 0,139 0,148 0,209
18:3w6 0,005 0,004 0,004 0,006 0,004 0,005
18:3w3 0,022 0,017 0,017 0,021 0,023 0,03
CLA(c-9,t-11) 0,037 0,032 0,053 0,023 0,023 0,053
CLA(t-10,c-12) 0,001 0,001 0,001 0,001 0,001 0,001
CLA(c-9,c-11) 0,001 0,001 0,001 0,001 0,001 0,001
18:04 0,002 0,002 0,002 0,002 0,002 0,002
20:3wb6 0,002 0,003 0,003 0,003 0,003 0,003
20:4w6 0,003 0,003 0,004 0,004 0,004 0,004
20:5w3 0,005 0,006 0,007 0,007 0,008 0,008
22:4w6 0,003 0,003 0,004 0,004 0,004 0,004
22:5w6 0,003 0,003 0,004 0,003 0,004 0,004
22:5w3 0,003 0,003 0,004 0,004 0,004 0,004
22:6w3 0,007 0,005 0,006 0,007 0,007 0,007
17:1 0,013 0,008 0,008 0,015 0,01 0,01
Continued in Table 3
Treatments
UFA W(CS significans (P<) Full fat soybean significans (P<)
10:1 2**>3(P<0,001) NS
14:1w9 2->3**(P<0,02) 152 (P<0,03);1->3(P<0,02)
16:1w7 1*-2 (P<0,003);1->3(P<0,001) 1->2(P<0,04)
17:1 NS NS
18:1w9t 1->2 (P<0,05);2->3(P<0,02) 1->2(P<0,001)
18:1w7t 2->3(P<0,02) 1->2(P<0,001)
18:1w9C 1->3 (P<0,001);2->3(P<0,04) 1->2(P<0,003); 2->3(P<0,004)
18:1w7C 1->2(P<0,04) 1->2(P<0,003)
18:2w6t 2->3(P<0,001) NS
18:2w6C 1->2(P<0,05) NS
18:3w6 NS NS
18:3w3 1->2(P<0,05) 2->3(P<0,003)
CLA(c-9,t-11) 2->3(P<0,03) NS
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*Treatment 1

**Treatment 2

***Treatment 3

NS = Non - significance

Note: the difference in the level of the rest of

the fatty acids not shown in the
table is non-significant

The diet within week (Table 4) shows that the supplementation of diet with
WCS contributes to the increase of MUFA content (monounsaturated fatty
acids) during a five-week research period. The least difference has been
observed in the level of 10:1 and 17:1 fatty acids. A significant increase of
14:1w9; 16:1w7; 18:1w7t and 18:1w9c fatty acids level during the last three
weeks of investigation is worth mentioning. Concerning the 18:1w9t acid
during the second research week its content decreases, afterwards it
significantly increases until the forth week, then a significant decrease takes
place.

When the ratio of experimental ruminants was supplemented with a full fat
soybean the following took place: the level of 10:1; 14:1; 16:1w7; 18:1w7t;
18:1w9c acids gradually increased, at the same time no significant increase
occurred in the level of 17:1.

The picture is slightly different in the level of 18:1w7c acid. During the

second week of the research its content significantly decreases, then it
increases during the third and fourth week of the research and by the end it
almost levels with the first week of the research.
Analyzing the dynamics of CLA isomers it should be mentioned that in case of
WCS inclusion into the diet it is only the level of the predominant cis-9, trans-
11 isomer that increases significantly, whereas the level of the remaining trans-
10,cis-12, cis-9,cis-11 isomers almost does not change-neither in the first diet
or the second diet.

It is interesting to observe the content of cis-9, trans-11 isomers in case of
full fat soybean inclusion into the diet: the research carried during the second
week indicates some decreases of the content of this isomer; during the
following third and forth weeks of the experiment the level of cis-9, trans-11
increased and by the end again a decrease was observed.

The findings of PUFA in case of the first diet indicate the following: when
the diet was supplemented with WCS, no difference was observed in the level
of 18:3w6; 18:4; 20:3w6;
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20:4w6; 22:4wb6; 22:5w6; 22:5w3 fatty acids. Regarding 18:2 w6t, 18:2w6c
and18:3w3 acids a certain decline occurred by the fifth week of the
investigation compared with the first week.

As to 20:5w3 and 22:6w3, their content decreases during the second and third
week of investigation and then significantly increases in case of 20:5w3 acid
(P<0,03) ; what refers to 22:6w3 after it is leveled to the concentration first
week of the experiment.

The following can be said about the second diet (Table 4): significant
changes are evident only in the content of 18:2w6t; 18:2w6c and 18:3w3 fatty
acids; moreover, their level slightly increases by the forth week of the
experiment, which is then followed by a decrease.

When analyzing Table 5 which shows the indices of the treatment within all
weeks of investigation we come to the conclusion that in case of WCS(diet 1)
inclusion into the diet of ewes the level of 10:1; 14: w 9; 16:1w7 acids basically
decreases with the increase of treatment. As to 17:1, its level decreases during
the first three weeks, but then slightly increases during the fourth and fifth
week of the week. As to the remaining MUFA, their level, proportionate to the
treatment within all the weeks, increases.

Table 4
THE CONTENT COMPOSITION OF FATTY ACIDS IN MILK WITHIN 2,5 WEEKS OF
LACTATION PERIOD DEPENDING ON THE DIET. (G/100ML OF MILK)

Week
UFA WCS Full fat soybean
1 2 3 4 5 1 2 3 4 5

10:1 0,018 | 0,018 | 0,017 0,018 0,019 0.021 | 0.021 | 0.028 | 0.029 | 0.025
14:1w9 0,010 | 0,010 | 0,012 0,014 0,016 0.012 | 0.014 | 0.018 | 0.023 | 0.022
16:1w7 0,045 | 0,044 | 0,046 0,059 0,059 0.047 | 0.051 | 0.064 | 0.079 | 0.071
17:1 0,010 | 0,008 | 0,008 0,012 0,012 0.010 | 0.009 | 0.010 | 0.014 | 0.014
18:1wot 0,039 | 0,033 | 0,034 0,044 0,036 0.030 | 0.025 | 0.027 | 0.033 | 0.030
18:1w7t 0,043 | 0,046 | 0,052 0,058 0,058 0,032 | 0,027 | 0,029 | 0,033 0,036
18:1w9C 1,108 | 0,946 | 0,996 1,348 1,227 1,250 | 1,084 | 1,271 | 1,596 | 1,273
18:1w7C 0,026 | 0,020 | 0,022 0,029 0,030 0.023 | 0.020 | 0.024 | 0.028 | 0.024s
18:2w6t 0,033 | 0,026 | 0,024 0,030 0,28 0.026 | 0.020 | 0.019 | 0.026 | 0.023
18:2w6C 0,186 | 0,139 | 0,140 0,176 0,172 0.182 | 0.146 | 0.158 | 0.184 | 0.157
18:3w6 0,004 | 0,004 | 0,014 0,004 0,005 0.004 | 0.003 | 0.004 | 0.007 | 0.006
18:3w3 0,023 | 0,017 | 0,014 0,019 0,020 0.027 | 0.022 | 0.022 | 0.027 | 0.025
CLA (c-9, t-11) 0,040 | 0,030 | 0,038 0,049 0,048 0.037 | 0.028 | 0.043 | 0.055 | 0.027
CLA (t-10,c-12) | 0,002 | 0,001 | 0,001 0,001 0,001 0.002 | 0.001 | 0.001 | 0.001 | 0.001
CLA (c-9,c-11) | 0,001 | 0,001 | 0,001 0,001 0,001 0.001 | 0.001 | 0.001 | 0.001 | 0.001
18:4 0,002 | 0,002 | 0,002 0,002 0,001 0.002 | 0.002 | 0.002 | 0.001 | 0.002
20:3w6 0,001 | 0,001 | 0,001 0,004 0,005 0.002 | 0.001 | 0.001 | 0.005 | 0.006
20:4w6 0,003 | 0,002 | 0,003 0,004 0,005 0.003 | 0.002 | 0.003 | 0.005 | 0.006
20:5w3 0,006 | 0,005 | 0,004 0,008 0,008 0.007 | 0.006 | 0.006 | 0.0011 | 0.009
22:4w6 0,002 | 0,002 | 0,003 0,005 0,005 0.002 | 0.002 | 0.003 | 0.006 | 0.006
22:5w6 0,002 | 0,002 | 0,003 0,003 0,004 0.003 | 0.004 | 0.004 | 0.006 | 0.006
22:5w3 0,003 | 0,002 | 0,003 0,004 0,005 0.003 | 0.002 | 0.003 | 0.006 | 0.006
22:6w3 0,007 | 0,005 | 0,005 0,007 0,007 0.007 | 0.005 | 0.005 | 0.009 | 0.008
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Continued in Table 4
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UFA Week
WCS Significance(P<) Full fat soybean significance (P<)
10:1 NS 4->5 (P<0,004)
14:1w9 JrEXSA****(P<0,04);3>5%****(P<0,001) 1->2 (P<0,03)
16:1w7 1*->4 (P<0,001);1->5(P<0,006) 3->4 (P<0,002);4->5(P<0,04)
2**3>5 (P<0,002);3->4(P<0,003)
3->5(P<0,01)
17:1 1->2 (P<0,01);1->3(P<0,01) NS
18:1w9t 2->4 (P<0,001);4->5(P<0,01) 1->4 (P<0,02);3->4(P<0,001)
3->5 (P<0,02);4->5(P<0,04)
18:1w7t 1-4 (P<0,001);1->5(P<0,002) NS
18:1w9C 1->2 (P<0,01);1->4(P<0,005) 2->4 (P<0,002)
18:1w7C 1->2 (P<0,001);1->3(P<0,02) 1->2 (P<0,01);2->3(P<0,004)
2->5 (P<0,005);3->4(P<0,03) 3->4 (P<0,002);4->5(P<0,003)
18:2w6t 1-2 (P<0,009);1->3(P<0,001) 1->5 (P<0,001);4->5(P<0,009)
2->4 (P<0,02);3->4(P<0,003)
18:2w6C 1-3 (P<0,001);2->4(P<0,005) 1->3 (P<0,004);3->4(P<0,008)
3-54(P<0,01) 4->5 (P<0,003)
18:3w3 1->2 (P<0,01);1->4(P<0,04) 1->5 (P<0,002);2->4(P<0,001)
2->3 (P<0,02);3->5(P<0,003) 2->5 (P<0,002);3->5(P<0,006)
CLA(c-9,t- 2->4 (P<0,01);2->5(P<0,02) NS
11)
20:5w3 1->4 (P<0,003);1->5(P<0,003) NS
22:6w3 1->2 (P<0,003);1->3(P<0,003) NS

* 1% research week
# 2" research week
wx 3 ragearch week

sk AN rasearch week

weoex 5 research week

When full fat soybean (diet 2) was added into the diet (Table 5) almost the
same dynamics was present as in diet 1,that is the increase of the treatment
was accompanied by the decrease of 10:1, 14:1w9, acids. The level of 18:1w7t
as in diet 1 increases during all five weeks of investigation. Regarding 16:1w7, it
can be said that when the treatment is increased, the level of the acid
decreases only during the first and fifth week of the experiment whereas
during the rest time of the experiment the increase of the treatment was
accompanied by the increase of the above-mentioned fatty acid. As to 17:1, its
level compared with the control decreases when the treatment is increased
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during the first two weeks. Moreover, there are no differences observed in the
second and third treatment. During the last three weeks of the experiment the
level of 17:1 increases parallel with the treatment.

Regarding the CLA isomers(table 5), the results of the experiment indicate that
in diet 1 (WCS) during the first two weeks of the investigation the level of
predominant cis-9 trans-11 isomer in treatment 2 decreases as compared with
the control . Whereas during the remaining three weeks of the experiment the
treatment increase is accompanied by the increase of cis-9 trans-11 CLA isomer
level. The same is true of diet 2.

In the level of the remaining CLA isomers trans-10, cis-12 and cis-9, cis-11 no
changes were observed in neither of the diets.

Analyzing the influence of the diet on the PUFA level, in case of different
treatments (Table 5) we can state that the supplementation of the diet with
both WCS and full fat soybean depending on the treatment is not accompanied
by any change in the level of 18:4w3; 20:3w6; 20:4w6; 22:4w6; 22:5w3;
22:5w6; 22:6w3 acids.

In case of diet 1 changes are evident in the level of 18:2w6t; 18:2w6c; 18:3w3,
and 20:5ws3.

Besides, basically with the increase of the treatment the content of the above
mentioned fatty acids increases, and only the level of 18:3w6 decreases;
whereas during the third week of the experiment no changes were observed.
The quantity of 20:5w3 did not fluctuate during the second week of the
experiment.

What refers to the full fat soybean supplementation, the quantity of
18:2wb6t; 18:2wbc; 18:3w3 increases parallel with the increase of the treatment
during all the weeks of the experiment. The changes in 20:5w3 are not
significant, and during the third week of the experiment it levels, in fact,
whereas the opposite takes place in the content of 18:3w6 acid-with the
increase of the treatment the content slightly decreases.

Table 5
THE CONTENT COMPARISON OF FATTY ACIDS IN
MILK WITHIN 2,5 MONTHS OF LACTATION PERIOD DEPENDING ON

THE TREATMENT.
UFA Diet
g/100mL WCS SOYBEAN

of milk Week Treatment Mean Week Treatment Mean
10:1 1 1 0,028 1 1 0,027
2 0,016 2 0,019
3 0,009 3 0,016
2 1 0,027 2 1 0,027
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2 0,017 2 0,020
3 0,009 3 0,017
3 1 0,026 3 1 0,036
2 0,017 2 0,022
3 0,009 3 0,025
4 1 0,030 4 1 0,036
2 0,016 2 0,024
3 0,009 3 0,025
5 1 0,028 5 1 0,031
2 0,018 2 0,025
3 0,011 3 0,020
14:1w9 1 1 0,690 1 1 0,685
2 0,540 2 0,577
3 0,474 3 0,512
2 1 0,657 2 1 0,626
2 0,527 2 0,536
3 0,411 3 0,489
3 1 0,616 3 1 0,810
2 0,533 2 0,591
3 0,460 3 0,607
4 1 0,808 4 1 0,849
2 0,574 2 0,654
3 0,499 3 0,703
5 1 0,718 5 1 0,741
2 0,572 2 0,625
3 0,498 3 0,554
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
16:1w7 1 1 0,059 1 1 0,056
2 0,037 2 0,045
3 0,038 3 0,04
2 1 0,054 2 1 0,059
2 0,042 2 0,046
3 0,035 3 0,048
3 1 0,055 3 1 0,078
2 0,043 2 0,054
3 0,040 3 0,061
4 1 0,078 4 1 0,092
2 0,050 2 0,069
3 0,050 3 0,077
5 1 0,072 5 1 0,084
2 0,053 2 0,068
3 0,052 3 0,061
17:1w7 1 1 0,014 1 1 0,027
2 0,009 2 0,024
3 0,008 3 0,025
2 1 0,010 2 1 0,023
2 0,008 2 0,021
3 0,006 3 0,022
3 1 0,010 3 1 0,028
2 0,007 2 0,021
3 0,007 3 0,023
4 1 0,015 4 1 0,031
2 0,009 2 0,030
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3 0,010 3 0,033
5 1 0,015 5 1 0,027
2 0,009 2 0,027
3 0,010 3 0,026
Continued in Table 5
Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
18:1wot 1 1 0,026 1 1 0,024
2 0,035 2 0,029
3 0,056 3 0,035
2 1 0,026 2 1 0,019
2 0,033 2 0,024
3 0,040 3 0,032
3 1 0,021 3 1 0,024
2 0,033 2 0,025
3 0,049 3 0,029
4 1 0,030 4 1 0,029
2 0,042 2 0,032
3 0,059 3 0,038
5 1 0,026 5 1 0,023
2 0,041 2 0,029
3 0,043 3 0,038
18:1w7t 1 1 0,027 1 1 0,023
2 0,031 2 0,030
3 0,049 3 0,030
2 1 0,024 2 1 0,018
2 0,033 2 0,025
3 0,054 3 0,029
3 1 0,024 3 1 0,024
2 0,034 2 0,031
3 0,056 3 0,032
4 1 0,021 4 1 0,029
2 0,040 2 0,034
3 0,040 3 0,039
5 1 0,026 5 1 0,029
2 0,049 2 0,038
3 0,052 3 0,038
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
18:1w9c 1 1 1,017 1 1 0,989
2 1,104 2 1,284
3 1,205 3 1,478
2 1 0,805 2 1 0,858
2 1,020 2 1,130
3 1,012 3 1,264
3 1 0,781 3 1 1,139
2 1,004 2 1,196
3 1,203 3 1,479
4 1 1,196 4 1 1,277
2 1,309 2 1,563
3 1,539 3 1,949
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5 1 0,856 5 1 0,986
2 1,127 2 1,316
3 1,697 3 1,516
18:1w7c 1 1 0,026 1 1 0,025
2 0,022 2 0,021
3 0,031 3 0,022
2 1 0,023 2 1 0,023
2 0,018 2 0,017
3 0,019 3 0,021
3 1 0,022 3 1 0,029
2 0,021 2 0,019
3 0,022 3 0,022
4 1 0,034 4 1 0,033
2 0,021 2 0,023
3 0,032 3 0,029
5 1 0,033 5 1 0,027
2 0,027 2 0,023
3 0,030 3 0,023
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
18:2w6t 1 1 0,015 1 1 0,016
2 0,034 2 0,027
3 0,048 3 0,036
2 1 0,015 2 1 0,012
2 0,029 2 0,020
3 0,035 3 0,027
3 1 0,012 3 1 0,014
2 0,026 2 0,019
3 0,034 3 0,025
4 1 0,017 4 1 0,018
2 0,032 2 0,026
3 0,042 3 0,034
5 1 0,013 5 1 0,014
2 0,031 2 0,023
3 0,040 3 0,032
18:2wb6c 1 1 0,171 1 1 0,148
2 0,174 2 0,163
3 0,215 3 0,235
2 1 0,116 2 1 0,110
2 0,145 2 0,133
3 0,157 3 0,194
3 1 0,102 3 1 0,149
2 0,139 2 0,140
3 0,179 3 0,186
4 1 0,141 4 1 0,154
2 0,156 2 0,164
3 0,231 3 0,234
5 1 0,123 5 1 0,134
2 0,155 2 0,142
3 0,238 3 0,196
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Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
18:3w6 1 1 0,005 1 1 0,005
2 0,004 2 0,003
3 0,004 3 0,003
2 1 0,004 2 1 0,004
2 0,004 2 0,003
3 0,003 3 0,003
3 1 0,004 3 1 0,006
2 0,004 2 0,003
3 0,004 3 0,004
4 1 0,006 4 1 0,008
2 0,005 2 0,006
3 0,004 3 0,007
5 1 0,006 5 1 0,008
2 0,006 2 0,006
3 0,005 3 0,006
18:3w3 1 1 0,030 1 1 0,023
2 0,020 2 0,025
3 0,019 3 0,034
2 1 0,020 2 1 0,017
2 0,017 2 0,021
3 0,014 3 0,029
3 1 0,015 3 1 0,021
2 0,013 2 0,019
3 0,012 3 0,024
4 1 0,023 4 1 0,022
2 0,016 2 0,026
3 0,017 3 0,033
5 1 0,021 5 1 0,021
2 0,018 2 0,024
3 0,023 3 0,030
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
CLA(c-9,
t-11)
1 1 0,047 1 1
2 0,031 2 0,031
3 0,043 3 0,043
2 1 0,033 2 1
2 0,024 2 0,024
3 0,033 3 0,033
3 1 0,026 3 1
2 0,027 2 0,027
3 0,059 3 0,059
4 1 0,037 4 1
2 0,036 2 0,036
3 0,074 3 0,074
5 1 0,044 5 1
2 0,041 2 0,003
3 0,057 3 0,057
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CLA(t-10,
c-12) 1 1 0,002 1 1 0,002
2 0,002 2 0,002
3 0,002 3 0,002
2 1 0,002 2 1 0,002
2 0,002 2 0,002
3 0,001 3 0,001
3 1 0,001 3 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
4 1 0,001 4 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
5 1 0,001 5 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
Continued in Table 5
Week Treatment Mean Week Treatment Mean
CLA c-9,c-11 1 1 0,001 1 1 0,002
2 0,001 2 0,001
3 0,001 3 0,001
2 1 0,001 2 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
3 1 0,001 3 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
4 1 0,001 4 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
5 1 0,001 5 1 0,001
2 0,001 2 0,001
3 0,001 3 0,001
18:4w3 1 1 0,002 1 1 0,002
2 0,002 2 0,002
3 0,002 3 0,002
2 1 0,002 2 1 0,002
2 0,002 2 0,002
3 0,002 3 0,002
3 1 0,002 3 1 0,002
2 0,002 2 0,002
3 0,002 3 0,002
4 1 0,002 4 1 0,002
2 0,002 2 0,001
3 0,002 3 0,001
5 1 0,001 5 1 0,002
2 0,001 2 0,002
3 0,001 3 0,002
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
20:3w6 1 1 0,001 1 1 0,002
2 0,001 2 0,001
3 0,002 3 0,001
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2 1 0,001 2 1 0,002
2 0,001 2 0,001
3 0,001 3 0,001
3 1 0,001 3 1 0,002
2 0,002 2 0,001
3 0,002 3 0,001
4 1 0,004 4 1 0,005
2 0,004 2 0,006
3 0,005 3 0,005
5 1 0,004 5 1 0,006
2 0,005 2 0,005
3 0,006 3 0,006
20:4w6 1 1 0,003 1 1 0,003
2 0,003 2 0,003
3 0,003 3 0,003
2 1 0,002 2 1 0,002
2 0,002 2 0,002
3 0,003 3 0,002
3 1 0,002 3 1 0,003
2 0,002 2 0,002
3 0,003 3 0,003
4 1 0,004 4 1 0,005
2 0,004 2 0,006
3 0,005 3 0,005
5 1 0,004 5 1 0,006
2 0,005 2 0,005
3 0,006 3 0,006
Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean WEEK Treatment Mean
20:5w3 1 1 0,005 1 1 0,005
2 0,005 2 0,008
3 0,007 3 0,007
2 1 0,005 2 1 0,005
2 0,005 2 0,006
3 0,005 3 0,006
3 1 0,004 3 1 0,006
2 0,004 2 0,006
3 0,006 3 0,006
4 1 0,007 4 1 0,009
2 0,007 2 0,011
3 0,009 3 0,011
5 1 0,007 5 1 0,008
2 0,007 2 0,010
3 0,008 3 0,010
22:4w6 1 1 0,002 1 1 0,003
2 0,002 2 0,002
3 0,003 3 0,002
2 1 0,002 2 1 0,003
2 0,002 2 0,002
3 0,002 3 0,002
3 1 0,002 3 1 0,003
2 0,003 2 0,003
3 0,004 3 0,002
4 1 0,004 4 1 0,006
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2 0,004 2 0,006

3 0,005 3 0,007

5 1 0,005 5 1 0,007

2 0,005 2 0,006

3 0,006 3 0,006

Continued in Table 5
UFA Diet
WCS SOYBEAN
Week Treatment Mean Week Treatment Mean
22:6w3 1 1 0,009 1 1 0,007
2 0,006 2 0,006
3 0,006 3 0,007
2 1 0,006 2 1 0,005
2 0,004 2 0,005
3 0,004 3 0,005
3 1 0,004 3 1 0,006
2 0,005 2 0,005
3 0,005 3 0,005
4 1 0,008 4 1 0,010
2 0,006 2 0,009
3 0,008 3 0,010
5 1 0,008 5 1 0,008
2 0,006 2 0,008
3 0,007 3 0,009
Conclusion

The results of this study showed that the supplementation of dairy sheep diet
with both WCS and full fat soybean significantly increased parallel with the
treatment the level 18:1w9t and 18:1w9c MUFA. Accordingly, the content of
PUFA in case of WCS supplementation the level of 18:2w6t and 18:2w6c fatty
acids ahs resulted in the significant increase. As compared with the first diet,
when the diet is supplemented with full fat soybean, a significant increase
becomes evident in the level of 18:3w3 fatty acid. As to the rest of fatty acids,
no changes have been observed.

Regarding the CLA isomers, it is only the level of the CLA predominant isomer
cis-9. trans-11, that significantly increases when the WCS is added into the diet
of ewes with the treatment of 2->3 , where no changes take place in the
content of the other two isomers trans-10, cis-12 and cis-9, cis-11.

The diet within the week shows that the supplementation of the diet with WCS
contributes to the increase of MUFA content during a five-week research
period.

During the five-week research on the treatment within the diet, of all CLA
isomers under study it was only the level of cis-9, trans-11 isomer that
increased significantly when the diet was supplemented with WCS; whereas
the level of the remaining CLA isomers almost did not change —neither in the
first diet nor in the second.
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Regarding the treatment within five weeks, during the first two weeks of the
investigation carried out in diet 1, the level of cis-9, trans-11 in treatment 2
decreased as compared with the content; whereas during the remaining three
weeks the treatment increase was accompanied by the increase of this isomer.
In the level of trans-10, cis-12 and cis-9, cis-11 no changes were observed in
neither of the diets.

Overall, for both diets it is most suitable to use the third treatment in order to
increase the level of cis-9, trans-11 CLA isomer in milk.

A necessity might arise to continue the research which might require the use of
other treatments of WCS and full fat soybean with the aim of further increasing
cis-9, trans-11 CLA isomer level.
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