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KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KadeCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3JaH YacTHbIM bnarorBoputenbHblid GoHa «Xaiblk». 3a rojbl CBOSH IesITeIbHOCTH
Ha peaju3aluio OJaroTBOPUTENILHBIX NMPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooXpaHeHus u cnopra, Ponp Boyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBoputenbHbIH GoHT «XabIK» ynenseT 00pa3oBaTeIbHbIM
IporpaMmam, C4MTas 3TO HaIlpaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH IEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa3oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem camMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTaim MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOpBI MOMOTraeT pa3BUBAaTh HEOOXOOUMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha coOmelCTBHE MajoMy OHM3HECY IMIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TaJaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHT HEOAHOKPATHO BBIACISUT TPaHThI HAa 00yueHue B MexXTyHapOJHOH IIKOoJIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT 10 MIPEAMETY
«OCHOBBI TIpeANpUHUMATENLCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKMX ILIKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(HUKAIWU IIE€AaroroB,
COBEpIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAaHUM OyoyIIMX MOKOJEHHH KazaxcTaHueB. [Ipu mognepxke Donna
«XanplK» B IOKHOH cTonuie ObUI OpPraHW30BaH €XKEroJHbI TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHOll MHHMLMATUBOW CTall pealn3yeMblii MPOEKT MO OOYYEeHHIO OCHOBAM
(uHAHCOBOM TPaMOTHOCTH Tpernoaasareield n3 BochkMH obnactedl Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHWE (PMHAHCOBOW ITPAMOTHOCTH H
MpEeINPUHUMATEIBCKOTO MBIIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaXAaH CTPaHBI.

HeoOxonumyro nmomors @oHx «Xaiblk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax counanabHON 3allUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS



paboTa 1o TOAJEPKKE NIETeH, OCTABIIMXCS 03 pOIUTENCH, JeTell W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOE€B HACEJICHHUS, JIFOJEN C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00€CIICUCHUIO HYK/IAIOIIMXCSI COLUATBHBIM KHIIbEM, CTPOUTEILCTBY COIIMATBLHO
BaXHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, JCTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTENIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xaiablk» MOXKHO JOOAaBUTh OKa3aHUE ITOMOIIH
JICTCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTHU JIETCKOTO PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO BaKHYIO TIOMOIIL biaroTBopuTeNbHBIN QOHI «XaIbIKy»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemuu COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpyCcHOH nHpeknuerd Donx Beiaenui cBbime 11
MUJTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO O0O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MeEIMIIMHCKON
TIOMOIUIH U CPENICTB 3aLIUThI, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEIUIIUHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c IOpYyrMMH TPOCKTaMH, HALCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUSL Ka3aXCTaHCKUX TpaxkaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISICTCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS TOCY1apCTBA.

[onnepxkka @oHAOM BbIMycKa >XKypHajaoB HamuonanbHOM AkageMuu Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MeEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MaruCTPaHTOB, a TaK)Ke HAYYHBIX COTPYJAHHUKOB BBICHIMX YYEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENIbLCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYUMBIM
BKu1ajjoM DOH/Ia B pa3BUTHE Ka3aXCTAaHCKOTO OOIIIeCTBA.

C yBakeHnuem,
baarorsopurebHbiil @®oHA «XaJBIK»
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JK¥PBIHOB Mypat JKypbIHYJIbI, XUMHS FEUIBIMAAPEIHBIH TOKTOPHI, ipodeccop, KP ¥FA akanemuri,
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OTBIH, KaTaJIN3 JKOHE HJIEKTPOXUMHUSI HHCTUTYTHIHBIHY Oac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus ankacwl:

9JIEKEHOB Cepra3sl MbIin:kacapyJibl (6ac pefakTOpabIH OPEIHOACAPET), XUMHS FHIIBIMIAPEIHBIH
JIOKTOpHL, mpodeccop, KP ¥FA akagemuri, «PuToxumusy XaablKapaiblK FEUTBIMA-OHAIPICTIK XOIIUHT1HIH
nmupekrtopsl (Kaparannel, Kazakcran) H = 11

ATABEKOB Baamumup EnoxoBmu (0ac pemakTopIblH OpbIHOACAPhI), XUMHS FHUIBIMIAPBIHBIH
JIOKTOpEL, ipodeccop, benapycs ¥FA akamemuri, XKana matepuangap XuMHACH! HHCTUTYTBIHBIH KYPMETTI
nupexrops! (MuHck, benapycs) H =13

CTPHAJ MupocaaB, npodeccop, Uexus FBUIBIM aKaJeMUSCHIHBIH JKCIICPUMEHTTIK OOTaHMKA
WHCTUTYTHIHBIH 3epTXaHa MeHrepymrici (Onomoyn, Yexus) H = 66

BYPKITBAEB Myxam6eTKaJu, XuMust FbUIBIMAAPBIHBIH JOKTOPSL, podeccop, KP ¥YFA axanemuri,
an-®apadu arernars! Kaz¥Y Y-abiH Gipinmi npopextops! (Amvarst, Kasakcran) H = 11

XOXMAHH J[xymut, Ceren ynuBepcureTiHiH DapmaneBTrka ¢(akyasreTiHiH DapMakorHO3Us
kaderpachiHblH MeHrepyuiici, YKapaTbuiblcTaHy FHUIBIMIAPBIHBIH TISHAPAIBIK OPTAJIBIFBIHBIH JAUPEKTOPBI
(Ceren, Benrpus) H =38

POCC Camup, PhD nokropbl, Muccucunu yHUBEPCUTETIHIH OCIMIIK OHIMICPIH FRUIBIMU 3€PTTEY
YITTBIK opTanbirbl, Dapmanust Mektebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPIHCKWAW Burtammii, pmiocopus mokrops (PhD, dapmariesr), PequHT yHHBEpCHTETIiHIH
npodeccops! (Peaunr, Aurmms) H = 40

TEJTAEB Barnar Bypxan6aiiyiabl, TexHHKa FbUIBIMIAPBIHBIH JOKTOpBI, mpodeccop, KP ¥YFA
xoppecrnionaent-mymreci, Kasakcran PecrmyOmukacer Wupgyctpust skoHe MH(PAKYPBUIBIMABIK —J1aMy
MuHHCTpIITI (AnMarsel, Kazakcran) H = 13
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(baky, O3ipbaitkan) H =13
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I'naBHbII perakTop:
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(Munck, benapycs) H= 13

CTPHA/I Mupocaas, npodeccop, 3aBeayroiinii labopatopueii HHCTUTYTa DKCICPUMEHTAIBHON
6orannkn Yermickoit akanemun Hayk (Omomoyn, Yexwst) H = 66

BYPKUTBAEB MyxameTkaiaun, TOKTOp XMMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
[epssrit mpopektop KasHY nmenn anp-dapadu (Anmarsl, Kazaxcran) H= 11

XOXMAHH [xyaut, 3aBenyrommii kadenpoit dapmakorano3nn dapManeBTHUECKOTO (haKynbTeTa
YauBepcureta Cerena, TUPEKTOp MEKAUCIMIUIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpus)
H=38

POCC Camup, noxrop PhD, mpodeccop Ilkomsr ®Papmanuy HaIMOHAILHOTO IIEHTPA HAyIHBIX
HCCIIeJOBAaHUH PACTUTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CLHIA) H =35

XYTOPSHCKHUM Burannii, noxrop dunocopun (Ph.D, papmauerr), npodeccop Yuupepcurera
Penunra (Pepuar, Aurms) H = 40
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Kazaxcran) H=13
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¢axynsrer Boctounoit Mmennumubl yausepeutera Xamuapna (Kapaun, [Takucran) H =21

DA3bIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHUTENb JUPEKTOpa Mo Hay4yHOH paboTe MHCTUTYTa opranuyeckoro cuuTesa u yrexumuu (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Illapuna Kopo0exoBHa, TOKTOp XMMHUIECKUX HayK, Ipodeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumudeckoit Texnonornd HAH KP (bumukek, Keipreizeran) H = 4

XAJIMKOB [Ixxypa6aii XaJaumkoBH4Y, JOKTOp XHMHYECKHX HayK, npodeccop, axkagemuk AH
Tamxukucrana, Uactutyt xumun umenu B.M. Hukntira AH PT (dyman6e, Tamkukucran) H = 6

DAP3A/IMEB Barug Memkua oribl, JOKTOp XMMHYECKHX Hayk, mpogeccop, akanemuk HAHA
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Abstract. In this article, the compositions of fatty acids from wool fat and products
of'its alkaline hydrolysis are considered. The fatty acid composition of methyl alcohols
obtained from wool fat and from sodium salts of hydrolysis products practically coincided.
The composition of fatty acid methyl esters was determined by chromatography on a
“Gas chromatograph GC 2010 Plus, Shimadzu” (Japan). The composition of wool fat
contains 18 fatty acids, seven of which have a limiting fatty acid radical, the rest have
unsaturated bonds from 1 to 5. The maximum amount is noted for eicosapentaenoic
acid, the sum of isomers of which is 32.6 %, followed by linolenic acid at 14.9 % and
selacholeic acid at 13.9 %. All certain unsaturated fatty acids in the composition of wool
fat play an important role in human and animal life. The above acids belong to the group
of essential acids, from which lipids necessary for the functioning of a living organism
are synthesized. Wool fat can serve as a raw material for the production of essential fatty
acids used as medicines and biologically active additives.
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Annorauusi. Byn Makanaga kyH MaiblHaH ajbIHFAH Mal KbIIIKbUIAAPBIHBIH
JKOHE OHBIH CUITUII TMIAPONN3 OHIMACPIHIH KypaMbl KapacTblpbUiraH. JKyH MaiibiHaH
KOHE THAPONN3 OHIMACPIHIH HAaTpUH Ty3AapblHaH alblHFaH METHI CIUPTTEPiHIH
Mail KpIIIKBUIABIK KYPaMbl ic jKy3iHIe coiikec Keiai. Mal KbIIKbUIAAPBIHBIH METHIT
a¢upnepinin Kypambl “Gas chromatograph GC 2010 Plus, Shimadzu” (PKanonwus)
KypajiblHIa XpoMaTrorpadusuIbIK SaiciieH aHbIKTanabl. JKyH MalbIHBIH KypaMbiHaa 18
Mail KBIIKBUIBI 0ap, OHBIH KeTeyl Mail KBIIIKbUIbI paJuKalbMeH, KaJraHaapbl 1-neH
5-Ke eiiiH KaHbIKaFaH OaiansicTapra ue. [ uaponans eHiMi KypaMbIHIa SiiKo3arneHTaeH
KBIILIKBLTBI YIIIH MAKCUMAaJIbl MOJIILIEpPi OeNrineHe i, OHbIH H30MEPIIEPiHiH KOCHIHIBICHI
32,6 %, omaH KeiiH JUHONEH KBIIKBLIBI 14,9 % skoHe cemaxon KbIIKBUIEL 13,9 %
Kypaiabl. )KyH MailbIHBIH KYpaMbIHAAFbl OapiiblK Oenriii Oip Mail KbIIIKbIIIAPhl aJam
MeH >KaHyapJapIblH TIpIILTri YIOIIH MaHbBI3ABl pei aTkapaabl. JKorapbina aranraH
KBILIKBIUIAAP Tipi aF3aHbIHH JKYMBIC icTEyl YIIIH KaKeTTi JHMIUATED CHHTE3ICNICTIH
MaHBI3/Ibl KBILKbUIAAp TOOBbIHA *aTaabl. JKYH Maibl IOpiTiK 3aTTap MEH JAHUETAIBIK
Kocranap peTiHAe KOJAaHbLIaThIH MaHbI3/Ibl Mail KBIIIKBUIIAPBIH ajly YIIiH IIUKi3aT
peTiHAe KONAaHbIIa bl

Tyiiin ce3mep: Koil >KyHiIHIH Maiibl, JIAaHONMH, Mai KBIIIKBUIZAPHI, CTEPOUI,
XOJIECTEPHH, CITUPT, XPOMOTOrpapHsITBIK Tangay
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AnHOTaumMs. B HacTosmieil crarbe paccMOTPEHBI COCTABbl JKUPHBIX KUCIOT M3
IIEPCTHOTO KHpa W MPOAYKTOB €ro IIEJIOYHOTo TUApoiu3a. JKUpOHOKHCIOTHBIN
COCTaB METHJIOBBIX CIIUPTOB, ITOMyUYEHHBIX U3 MIEPCTHOTO JKHPA U U3 HATPUEBBIX COJNEH
MIPOAYKTOB TUAPOIN3a, MPAKTUIECKU coBMaiu. COCTaB METUIIOBBIX 3(DUPOB KUPHBIX
KHCJIOT OIIpeessuin XpoMaTrorpaduaeckuM MeTogoM Ha npudope «Gas chromotograph
GC 2010 Plus, Shimadzu» (Snonwms). B cocraBe mepcrtHoro >xupa comepkutrcs 18
JKUPHBIX KHUCJIOT, U3 KOTOPBIX CEMb C MPEACTbHBIM JKHPHOOKUCIOTHBIM PaJIHKaJIOM,
OCTaJIbHbIe MMEIOT HempejesbHble CBsi3u oT 1 10 5. MakcuMalibHOE KOJIMYeCTBO
OTMEYaeTCsl JJIs1 SUKO3aIIEeHTAaeHOBOM KUCIIOTHI, CyMMa H30MEPOB KOTOPBIX COCTABIISIET
32,6 %, nanee cnemyeT nuHOJeHOBas kucinoTta 14,9 % u cemaxonesas kuciora 13,9
%. Bce ompeneneHHble HEMpEACIbHBIE >KUPHBIE KUCIOTHI B COCTaBE IIEPCTHOTO
JKUpa WrPAOT BaXXHOE 3HAYCHUE B JKUHEACATEIHPHOCTH YEIOBEKA U >KUBOTHBIX.
BrimenpuBeneHHbIE KUCTIOTEI OTHOCSTCS K TPYIIIIE HE3aMEHUMBIX KUCIIOT, U3 KOTOPBIX
CUHTE3UPYIOTCS JIUMHIBI, HEOOXOAUMBIE U (DYHKIIMOHUPOBAHUS KUBOTO OPTaHNU3MA.
[llepcTHBIN KUP MOXKET CIIY’)KUTh CHIPbEM JUIsl TIOTYYeHHS HE3aMEHHMBIX JKHPHBIX
KHCJIOT, UCTOJB3YEMbIX KaK JICKAPCTBCHHBIC CPEICTBA U OHMOIIOTUYECKU aAKTHBHBIC
JI00aBKH.

KuoueBble €J10Ba: IIEPCTHBIA KU, JAHOJIWH, JKUPHBIC KHUCJIOTBI, CTEPOUIBI,
XOJIECTEPUH, CIIUPT, XpOMaTorpaduuecKuii aHaau3
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brazooapuocmu. Asmopul bnazooapsim compyOHUKos Qupmvl « AHmueerny, komopwie
OKA3AIU CYUWECTNBEHHYIO NOMOWb 8 ONPEOeleHUU COCTNABA HCUPHBIX KUCTOM.

Introduction

Wool fat is the raw material for the production of lanolin, which is an ideal ointment
base. The usefulness of wool fat for human life has been known since ancient times
and its composition should include polyunsaturated fatty acids, which play a crucial
role in human life, in ordinary life they are called omega-3, omega-6, and omega-9.
The numbers indicate the location of the double bond in the hydrocarbon chain of the
fatty acid radical (Guidelines, 2016). These compounds enter the human body with
food, they are especially abundant in meat and fish, so they must be contained in wool
fat. It is known that wool fat is a complex mixture of esters of various fatty acids with
three groups of alcohols: aliphatic, terpene, and sterol. In the work (Konuspayev et al.,
2018) alkaline hydrolysis of wool was carried out and a mixture of the above alcohols
and sodium salts of fatty acids was obtained by us. Among these alcohols, the most
valuable are sterols, from which steroid drugs are produced; the simplest representative
of these alcohols, cholesterol, is known to the general public. Previously, in our works
(Konuspayev et al., 2015, 2016, 2019; Duzelbayeva et al., 2022), we carried out
comprehensive studies on the extraction of wool fat from the wool wash water and
the preparation of pharmacopoeial lanolin from it. There is no information about the
composition of fatty acids that constitute wool fat in the literature.

This work is a continuation of investigations (Konuspayev et al., 2015, 2016, 2019;
Duzelbayeva et al., 2022) and is devoted to establishing the composition of fatty acids
that are part of wool fat.

Research Material and methods

The fatty acid composition of wool fat was analyzed according to GOST 32916-2014
“Determination of the fatty acid composition of the fatty phase by gas chromatography”.
The technique is based on the production and gas chromatographic analysis of fatty acid
methyl esters from wool fat by transesterification with a methanolic solution of sodium
methoxide.

The preparation of methyl esters of fatty acids was carried out according to GOST
31665-2012 “Obtaining methyl esters of fatty acids”. A weighed portion of wool fat
weighing 0.1 g was placed into a 50 mL centrifuge tube and 2 mL of hexane and 0.1 mL
of a solution of sodium methoxide in methanol with a concentration of 2 mol/dm* were
added. The tube was tightly stoppered and vigorously stirred for 2 min. After stirring,
the reaction mixture was allowed to stand for 5 minutes and the upper layer containing
methyl esters was filtered through a filter paper. The obtained solution was used for
testing.

Chromatographic analysis of the composition of fatty acids of wool fat was
carried out on the device “Gas chromatograph GC 2010 Plus, Shimadzu” (Japan)
in the following modes: capillary column polymethylsiloxane HP-88 100 m long
(100mme0.25mme<0.2mm serial number 112-88A7 Agilent); column thermostat mode:
100°C=5 min; 4 °C/min—240°-8 min; total analysis time — 48 minutes; evaporator
260°C; flame ionization detector (240°C); carrier gas is nitrogen (purity 0.9995); flow
rate of nitrogen gases is 30, of hydrogen is 30 and of air is 400 mL/min.
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Hydrolysis of wool fat was carried out in a solution of 20 % sodium hydroxide in
40 % ethanol. In the hydrolysis products of wool fat, fatty acids formed sodium salts,
which are highly soluble in water. The conversion of wool fat was determined by the
value of the ester value. To increase the conversion of wool fat, hexane or benzene was
added to the reactor in amounts not exceeding 2 % of the total mass of reactants in the
reactor.

Results and their discussion

The composition of fatty acids was determined from two samples: in the first case,
directly from wool fat (Table 1), in the second case, from the products of hydrolysis of
wool fat (Table 2) obtained according to the method [2], in both cases almost the same
results were obtained. The type of chromatograms in both cases is the same, a typical
chromatogram is shown in Figure 1.
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Figure 1. Chromatogram of methyl esters of fatty acids isolated from sheep's wool fat

It can be seen from the chromatogram that the fatty acid composition of wool fat
is complex and contains almost all known fatty acids from C, to C,,, and besides in
the composition, both saturated and unsaturated. Table 1 shows the composition of
methyl esters of fatty acid obtained directly from wool fat according to the indicated

experimental procedure.

Table 1. The composition of fatty acids that are in wool fat of sheep's wool

No. Names of acids Output time, min %, content
1 Butyric (C, ) 9.904 0.7
2 Caproic (C, ) 10.059 2.9
3 Caprylic (C, ) 11.815 2.2
4 Lauric (C ,,) 16.140 2.3
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5 |Palmitic (C,,,) 21.134 1.8
6 Margaric (C,,) 26.379 0.7
7 |Oleic(C,,,,) 27.778 0.8
8 Linoleic (C g, ) 28.887 22
9 Linolenic (C,g, ) 28.961 0.6
y- Linolenic (C g, ) 30.375 3.9
a- Linolenic (C g, ) 31.149 35 > 149
a- Linolenic (C g, ) 31.253 6.3
a- Linolenic (C g, ) 31.445 0.6
10 | Eicosenoic (C, ) 30.937 5.0
11 | Behenic (C,,) 31.999 1.4
12 | Eicosadienoic (C, ). 32.994 6.5
13 | Erucic (C,,,,,) 34.616 2.9
14 | Eicosatrienoic (C,), | ) 34.956 5.7
15 | Arachidonic (C,,, , ) 35.809 1.1
16 | Docosadienoic (C,, ) 36.722 2.4
17 | Eicosapentaenoic(C, ) 37.731 5.6
Eicosapentaenoic(C,,; ;) 37.861 9.8
Eicosapentaenoic(C,,; ;) 38.519 3.6
Eicosapentaenoic(C,,; ;) 38.743 8.8 > 326
Eicosapentaenoic(C,,; ;) 38.911 2.4
Eicosapentaenoic(C,,; ;) 39.262 1.8
Eicosapentaenoic(C,, n_3) 39.756 0.6
18 | Selaholeic (C,, ). 42.396 13.9
Total 100.0

Table 2 shows the composition of methyl esters of fatty acid obtained from hydrolysis
products obtained by us in the work (Konuspayev et al., 2018), although fatty acids are
found in the hydrolysis products of wool fat in the form of sodium salts.

The fatty acid composition in both cases is practically the same, which indicates the
reliability of the obtained results, so a discussion of the composition of fatty acids in

wool fat will be according to Table 1.

Table 2. The composition of fatty acids that are in the products of hydrolysis of wool fat

No. Names of acids Output time %, content
1 Butyric (C, ) 9.904 0.7
2 Caproic (C, ) 10.059 2.9
3 Caprylic (C, ) 11.815 2.2
4 Lauric (C , ) 16.140 2.3
5 Palmitic (C ;) 21.134 1.8
6 Margaric (C . ) 26.379 0.7
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7 Oleic (C,g, ) 27.778 0.8
8 Linoleic (C, ) 28.887 3.5
9 Linolenic (C,g, . ) 28.961 2.8
10 y-Linolenic (C ¢, ) 30.375 39
11 a-Linolenic (C ¢, ) 31.445 6,9
12 Eicosenoic (C,; ) 30.937 5.0
13 Eicosadienoic (C, ) 32.994 6.5
14 Eicosatrienoic (C,, , ) 34.956 5.7
15 Arachidonic (C,, ) 35.809 1.1
16 Behenic (C, ) 31.999 1.4
17 Eicosapentaenoic (C,); ) 39.756 32.6
18 Erucic (C,,,, ) 34.616 2.9
19 Docosadienoic (C,,,,) 36.722 2.4
20 Selacholeic (C,, ) 42.396 13.9
Total 100.0

In wool fat, eicosapentaenoic acid is found most of all, the total content of which is
32.6 % (Table 1). On the chromatogram, it corresponds to 7 peaks. These are isomers
and stereoisomers of eicosapentaenoic acid. Figure 2 shows the structural formula of
this acid. The general formula is C, H, O,, an unsaturated acid contains five unsaturated
bonds in the hydrocarbon radical and belongs to omega-3 fatty acids.

O ®
HO 5 8 11 14 17 20

Figure 2. Structural formula of (cis-5,8,11,14,17) eicosapentaenoic acid

Eicosapentaenoic acid (EPA) or thymnodonic acid (Goodnight et al., 1982; Von
Schacky et al.,, 1999) is an omega-3 polyunsaturated fatty acid (PUFA) that is a
component of lipids in most animal tissues and belongs to essential fatty acids. It is
one of the main components of complex lipids. A large amount of EPA is found in fish
oils, marine molluscs, diatoms, and brown algae. EPA enters the human diet with fatty
fish (herring, mackerel, salmon, sardines, or cod liver), edible seaweed, and is found in
breast milk.

The second largest content in wool fat is linolenic acid (Table 1), on the chromatogram,
it appears as five peaks corresponding to its five stereoisomers, y-linolenic acid two
peaks, a-linolenic acid 3 peaks (Fig. 1).

Alpha-linolenic acid (cis,cis,cis-9,12,15-octadecatrienoic) with three isolated double
bonds, rational formula C,,H,,COOH, there are two o- and y-isomers, which exhibit
different physiological effects on a living organism. Figure 3 shows the structural
formula of a-linolenic acid.
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An isomer of a-linolenic acid y-linolenic acid (cis,cis,cis-6,9,12-octadecatrienoic
acid) differs from it in the different positions of double bonds in the hydrocarbon radical,
therefore it is sometimes called gamolenic acid.

Alpha-linolenic acid belongs to the so-called essential fatty acids and belongs to the
class of omega-3-unsaturated fatty acids, so it must be ingested with food.

9]
9 5 3 1
HO" g 12 15 18

Figure 3. Structural formula of a-linolenic acid (cis- 9,12, 15)

Gamma-linolenic acid (cis, cis, cis-6,9,12 octadecatrienoic), abbreviated as GLA, is
one of the two main types of essential fatty acids (Severina 2003; Seitov 2000). GLA is an
omega-6 fatty acid. The human body uses essential fatty acids to produce prostaglandins
and leukotrienes. These substances affect the process of inflammation and pain; some
of them increase these symptoms and some reduce them. Taking GLA can change the
balance towards a more favorable effect of prostaglandins and leukotrienes, making it
useful for treating diseases that are associated with inflammation. There is evidence
that GLA may be useful in the treatment of diabetic neuropathy. The supplement is
widely used in the UK and other European countries for the treatment of eczema and
cyclic mastalgia (a condition characterized by chest pain associated with the menstrual
cycle). However, there is data that shows that gamma-linolenic acid does not have a
beneficial effect in this case. There are many other alleged uses of GLA based on rather
weak evidence. Linolenic isomers mixed with linoleic and arachidonic acids are called
vitamin F, without which human life is impossible.

The third largest content in wool fat is selacholeic or nervonic acid, the content of
which is 13.9 % (Table 1). The general formula is C,,H,O,, rational is CH,-(CH,).-

247746 722

CH=CH-(CH,) ,-COOH, structural is shown in Figure 3.

~

Figure 3. Structural formula of (cis-17) selacholeic (nervonic) acid

The cis-15 position contains a double bond. Omega-9-unsaturated fatty acid, part of
the sphingolipids of the white matter of the human brain, is involved in the biosynthesis
of myelin. It is contained in small amounts in the fats of marine animals and fish
(salmon), and even less is found in the seeds of industrial crops.

In addition to the above acids, the following were found in the composition of wool
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fat: eicosenoic acid in an amount of 5.0 %; eicosadienoic is 6.5 %; eicosatrienoic i1s 5.7
% (Table 1). 18 fatty acids were found in total in the composition of wool fat, 9 of which
do not have unsaturated bonds in the hydrocarbon radical. The remaining fatty acids
have from one to five unsaturated bonds in the hydrocarbon radical, and all of them are
important in the life of humans and animals (Severina 2003; Seitov 2000).

In wool fat, these acids form esters with aliphatic, terpene, and sterol alcohols.
Previously, it was shown (Konuspayev et al., 2018) that up to about 25 % of these
acids form esters with cholesterol and its homologs; in addition, it contains other
physiologically active compounds. Wool fat and lanolin obtained from it belong to wax
(Severina 2003; Seitov 2000; Tarkovska 2019).

In wool fat, among unsaturated fatty acids, the maximum amount is noted for
eicosapentaenoic acid 32.6 % (hereinafter EPA) (Table 1), which can serve as a
raw material for obtaining this acid. Eicosapentaenoic acid is currently produced
by microorganisms that specifically synthesize EPA lipids. The process is very long
and expensive because the microorganisms need an appropriate environment and the
concentration in the final solution does not exceed 550 mg/L. Isolation from such a
dilute solution presents technological difficulties. In our case, the raw material is wool
fat, which at present in Kazakhstan simply flows into the sewer along with the wool
wash water. Pure EPA is a very valuable drug and biologically active additive.

Such valuable preparations are pure linolenic and selacholeic acids, the content of
which is 14.9 and 13.9 % (Table 1). They are essential acids and must be ingested with
food.

If we in the work (Konuspayev et al., 2018) focused on the production of sterols,
then the composition of unsaturated fatty acids in wool fat is no less valuable than the
alcohol part of the hydrolysis products.

Conclusions

For the first time, the composition of fatty acids in wool fat has been established, 18
fatty acids have been found and quantified, 7 of which are acids that have a saturated
hydrocarbon radical, and the rest have from one to five unsaturated bonds in the
hydrocarbon radical.

1.  The maximum content of 32.6 % for isomers of eicosapentaenoic acid, which
is involved in the formation of lipids, without which a living organism cannot function.

2. The content of linolenic acid is 14.9 % and selacholeic acid 1s 13.9 %, essential
acids for the body. All other acids found in wool fat are needed for the functioning of a
living organism called omega-3, omega-6, and omega-9.
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