ISSN 1998-2666. Tosapu i punxu. 2021. Ne3

e
........................................................................................................................................ Seceee

YIOK 641.1:613.2.032.33 DOI: https://doi.org/10.31617 /tr.knute.2021(39)09

Amurpo AHTIOIIIKO KaHAUAAT TEXHIYHUX HAYK, JOLEHT, NOLIEHT Kadeapu
{ TOBApPO3HABCTBA, YIIPABAIHHS GE3IIEYHICTIO Ta SIKICTIO
{ KHiBCBKOTO HAIliOHAABHOIO
E-mail: d.antiushko@knute.edu.ua TOPTOBEABHO-EKOHOMIYHOTI'O YHIBEPCUTETY
ORCID: 0000-0002-4135-6439 | Bya. Kioto, 19, m. Kuis, 02156, Ykpaina

BITAMIHHA IIHHICTB ITPOOAYKTY
AASA EHTEPAABHOI'O XAPYYBAHHS
TEPOAIETHUYIHOI'O ITPUSHAYEHHSA

Hocniooxceno simaminHy yinHiCmb PO3POOIEHO20 CYX020 POZUUHHOZO RPOOYKHMLY
0Jis1 eHMePAIbHO20 XAPYY8AHHA 2epodiemuuHo20 npusnavenHs. llpoauanizosano opieH-
MosHUll pieHb 3abe3neuents y3azaivbienol 000080 nompebu ocib, aKi Hanedcams 00
cmapuioi’ 8iKogoi kamezopii, 6 OCHOGHUX BIMAMIHAX NPU CHONCUBAHHI PO3POOIEHO20
8UPOOY 8 NIO20MOBIEHOM) PIOKOMY CHAH.

Kniouoei crnoea: BiTaMiHHA WIHHICTB, MPOAYKT Uil EHTEPAILHOTO Xap4yBaHHS
TePOJIIETUYHOTO MPU3HAYCHHS, BiTaMiHHE 30araueHHs, )KUPO- Ta BOJOPO3UMHHI BiTaMiHH,
AHTHOKCHJIAHTH, PIBEHb 33JI0BOJICHHS, pEKOMEHIOBaHa 1000Ba MoTpeda.

IlocTtanoBka nmpoOJieMu. AHani3 HUHIMIHBOI 1eMOrpadiuHoi CTpyK-
TypU HACeJIEHHs SIK CBITY 3arajiom, Tak 1 Hallloi Jep:KaBH 30KpeMa JaioTh
MiJCTaBH KOHCTaTyBaTH JOCHTh 3HA4yHE 30LIBIIEHHS KUIBKOCTI 0cCi0, sKi
HaJeXaTh J0 CTapmuxX BikoBuUX rpyn. IliaTBepmkeHHSM 1bOro (akty €
BiIoMOCTI BcecBiTHBOI opranizaiiii 0XopoHu 3/10poB’st [1] mpo Te, 1mo Bi-
MOBITHO 70 MPOTHO3IB 1i cremiamictiB y 2025 p. yacTka JroJed BIKOM
crapie 3a 60 pokiB 3HaYHO 3pocTe 1 Oyne cranoButu 61K3bK0 20 % Hace-
nenHs 3emuti. JlonaTKOBUM CBIIYEHHSIM IILOTO € TaKOX 1 MPOTHO3 (DaxiBIliB
Opranizarii 00’eqnanux Haiii [2], 3rigHo 3 skuM y 2050 p. 3aranbHa Kijb-
KICTh 0Ci0, 10 HalekXaTh JO JIOJEH JITHBOTO, MOXHJIOIO BIKYy Ta JOBIO-
KUTENB, cTaHoBUTHME Maibke 30 %, 110 OpIEHTOBHO BIAMOBiA€E TBOM
MUIbSIp/IaM MPEACTABHUKIB.

Excrpanomnioroun Taky CHUTyallll0 Ha HalllOHAJIbHUM PiBEHb, BapTO
3a3HAYMTH, IO JUIS HAIIOI Jep’KaBH CTapiHHS HaceleHHsT HaOyBae Iie
Buloro piBHA. Tak, 3rigHO 3 JaHuMuU Jlep:kaBHOI ciyKOM CTaTUCTHKU
VYkpainu [3] Ha moyaTok 2021 p. 3arajgbHa KIIBKICTh JIOJEH, cTapiiux 3a 60
pOKiB, cTaHOBUTH Ounbie HiX 10 muH (24.44 %). Cnig TakoX 3ayBakUTH,
M0 3a TEeMIAMU CTApIHHS HACEJICHHS W 3arajJbHOI0 JUHAMIKOK I[HOTO
nokasHuka YKpaina nocigae 10 Miciie y cBITOBUX pedTuHrax [4].

3araJbHOBHM3HAHO, 110 MOBHOIIIHHE Xap4yBaHHS, siKe OyJie BiIMOBI-
natu cnenr@iti MeTaboIIuHUX MPOIIECIB OpraHi3My, 3HAYHOIO MIpOI0 3a0e3-
revye HaJICKHI YMOBU ISl KUTTEAISUIBHOCTI JIIOAUHU. OCOOIMBO BaXKIIU-
BOT'0O 3HAUEHHS BIJATMOBIIHICTH XapuyBaHHs MeTaOOIIYHUM MOTpedaM HaOyBae
3a MiJBUIICHUX (I3WYHUX W EMOIIMHMX HABaHTAKEHb, IS 3aroOiraHHs
BUHUKHEHHIO 3aXBOPIOBaHb 1 TpaBM, 30KpeMa W MPOTUAIl MOIIUPEHHIO
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kopoHaBipycHoi iHbekmii COVID-19 min yac JiKyBaHHS YpaKeHb, BiJI-
HOBJICHHS Ta peadimiTauii micis xBopoou. OaHuM 13 3ac001B 3a0e3neUeHHs
noTpe® OpraHi3My JIOJUHM B HEOOXIIHMX IMOXHUBHHX PEUOBHHAX € BIKHU-
BaHHA (BUKOPUCTAHHS) MPOAYKTIB JJIsI EHTEPAIILHOTO XapuyBaHHS. 3aBISKU
CBOEMY CIICIIAIbHO HAYKOBO OOIPYHTOBAHOMY 1 3MOJIETHOBAHOMY KOMIIO-
3UIIIHHOMY CKJIady, MPOCTOTI Ta 3pYYHOCTI MPUTOTYBaHHS 10 CTIOKUBAHHS
[l TPOYKTH CTAJU IMHUPOKOBKUBAHUMHU Y CY4aCHOMY CBITI.

[Ipouecu crapinns, ski BiOyBalOTHCS B OpPraHi3Mi JIIOJWHU, Xapak-
TEPU3YIOThCSA MEBHOIO cHenu(iko MeTadoii3My, L0 3YMOBIIOE Bpaxy-
BaHHSI mpu 3abe3neueHHi xapuyoBux mNoTped. OcoOIMBO BaXXIWBO, 1100
HYTPUTUBHA MiJITPUMKA MPEICTABHUKIB CTapIIUX BIKOBUX TPYI, 30KpemMa
TUX, SIK1 MAIOTh MiABUIIEHI (PI3UYHI i €MOIIiiTHI HABAaHTAXXEHHS, IEPEHOCITh
3aXBOPIOBAHHS YU TPAaBMH, HAMPUKIAJ COMATHUYHI, BITHOBIIOKOTHCS MICIs
HUX, JaBaja 3MOTY MOBHOIIIHHO 3a0e3ledyyBaTH OpraHi3M BiJMOBITHUMU
IUTACTUYHUMHU W €HEePTeTUYHHMHU PECypCcaMM BIATOBITHO 10 BIKOBHUX 3MiH
3 ypaxyBaHHSIM IepojaieTHyHUX npuHuumiB. CyyacHui J0CBiA 110110 3a0e3-
MEYEHHs XapyoBHX MOTPeO, 0COOIMBO 3a HaJI3BUYAWHUX CHUTYaIlid, TOBO-
JIUTh, 1110 OJHHUM 13 HaAIMHHUX 1 BU3HAHUX 3aC001B JOCITHEHHS L[LOT'O € CIIO-
YKUBaHHS CIIELIAJBHO PO3pPOOIEHUX MPOAYKTIB JUIsl €HTEPAIbHOIO Xapuy-
BaHHS, sIKI BpaXOBYIOTh BIKOB1 OCOOTMBOCTI.

HuHimHii cTaH cBITOBOrO pUHKY MPOAYKTIB JJI €HTEPAIbHOTO Xap-
YyBaHHS XapaKTEPU3y€EThCS AUHAMIYHUM PO3BUTKOM. lle miaTBepKyeThes
CTaTUCTUYHUMH JaHUMH [5—8] mpo 0O0CAT 1IBOTO CETMEHTA PHUHKY, IO
HaIPUKIHI[I MUHYJIOTO POKY mepeBUIIuB 3.98 Miapa eBpo, a 'y 2025 p. Mae
3poct 10 6.05 Mup €BpoO, 3 MIOPIYHUMHU TEMIIAMU MPUPOCTY YMIPOIOBK
2015-2020 p. B cepeauboMy 12 %. BonHodac yKpaiHCBKMH PHHOK IIi€l
OpoayKIii cTtaHOBUTH MeHIIe HiK 0,5 % cBiTOBOro Ta 3arajoM IMpej-
CTaBJICHUI MPOIYKIIIEI0 3aKOpAOHHOTO BUupoOHuiTBa [9; 10]. Takox BapTo
3a3HAYUTH, IO TMPOAYKTIB BITYM3HSHOTO BUPOOHUIITBA IyKE€ Majo Ha
YKpPaiHCbKOMY PHMHKY, a 3aKOPAOHHI MarOTh JOCHUTh BHCOKY BapTICTh 1 oOMe-
JKeHU acopTuMeHT. [liIcyMKOBUM pe3yslbTaToM € OOMEXKEHICTh HaIlio-
HAJIBHOTO PUHKY BUPOOIB /Uil eHTEPAIBHOTO XapuyBaHHS.

3 METOI0 CTBOPEHHS HAJICKHUX YMOB JJISi 33J0BOJICHHS HYTpPH-
TUBHUX MOTpeO, Hacammepes MPEeACTaBHUKIB CTaplIuX TPyM, 30Kpema 3a
HiABUIICHUX (PI3UYHUX 1 E€MOIIHUX HaBaHTaXXEHb, YIPOJOBXK MEPIOJIiB
JIKyBaHHS 3aXBOPIOBAHb 1 TPABM, MEPII 32 BCE COMAaTUYHUX, Ta peadimirarii
HiCAsl HUX Ha OCHOBI Cy4YaCHUX HAYKOBO OOIDYHTOBAaHUX BIJOMOCTEH
1 qaaux [11-20], npeacraBarkamu KuiBChbKOro HaIlOHATBHOTO TOPTOBEIHLHO-
€KOHOMIYHOTO yHiBepcutery Ta [lep:kaBHOi ycTaHoBu "[HCTHTYT TepoH-
tosiorii iMeH1 [[. @. UebotappoBa HAMH VYkpainu" po3pobieHo BiTums3-
HSHHUM CyXWUW PO3YMHHHMK TMPOIYKT JIJIsi €eHTEPATIbHOTO XapuyBaHHs repo/iie-
TUYHOTO TIpu3HadYeHHs [21].

BaxxnuBruM mokasHHMKOM, MIO 3a0e3leduye Xap4yoBy, 30Kpema 0i0Jo-
FIYHY, [IHHICTh XapuyOBUX MPOAYKTIB, € IXHS BITaMIHHICTb. J1JI1 MOBHOLIIH-
HOTO 3a0e3rnedeHHs] METa0OJIYHUX MOTPed JIOAMHM 11 MIKPOHYTPIEHTH

..... % ecesesesesssscscse



ISSN 1998-2666. Tosapu i punxu. 2021. Ne3

e
........................................................................................................................................ Seceee

MaroTh OyTH 30aJaHCOBAHO MPEJCTABICHI B XapuoBoMY pailioHi. Oco6ImBo
e aKTyaJbHO JUIsl OCi0, SIKI HajeXaTh J0 CTaplIMX BIKOBUX Ipyn abo
nepeOyBaroTh B eKCTpeMaibHUX cutyanisix. Lle, cBoero yeproro, 3yMOBIEHO
HEOOX1THICTIO SKHAWIIIBHU/IIIOI ONTHMI3allii OLIKOBOTO, JIIITHOTO Ta ByTJIe-
BOJHOIO0 OOMIHY, MJIACTUYHUX IPOLECIB, 3HUKEHHS CTYIEHS aKTUBHOCTI
00JIBOBOTO CHUHJIIPOMY, MPOIIECIB BUIBHOPAIUKATHLHOTO OKWCHEHHS, MiIBHU-
IICHHS PiBHA TKaHUHHOTO nuxaHHs [20; 22]. BapTo Takox 3ayBakKUTH, 1110
HiBUIICH] TOTpedu JoJiel y BiTaMiHaX TAaKOXX BUKIIMKAHI 1X HASBHICTIO
y ckJaai GepMEeHTIB, 10 MOKPAIIYIOTh METa0O0T13M, MiJBUINYIOTh 3aXUCHI
BJIACTUBOCTI OpPraHi3My, HOTO CTIMKICTh /10 3aXBOPIOBaHb 1 ypakeHb, pealdi-
JiTaiiitny 3aatHicts [20; 23].

AHaNi3 ocTaHHIX gociaigkeHb i myOuaikamil. Baromuii BHecok
y po3po0Ky ¥ (hopMyBaHHS MPUHITUITIB TEPOAIETUYHOTO XapUyBaHHs Ta TXHIN
PO3BHTOK 3pOOMIM BITYM3HSIHI Ta 3akopaoHHi BueHi: [[. Ueborapros,
IO. I'puropos, HO. T'aBanko, M. Pomanenko [18], II. Kapnenko [15],
B. Strasser [11], D. Azzolino [12], S. Kritchevsky [14], D. Corella [16],
J. Ordovas [17] Ta iH.

BuBuennss morpe® mronel cTapiivx BIKOBUX TPyl y BiTaMiHax,
BHU3HAUYEHHS BITAMIHHOI I[IHHOCTI MPOJYKTIB T€POAIETUYHOrO NMPU3HAYEHHS
3aivicaroBanucs BueHuMH JI. Cuneok [18], I'. Cimaxina [23], K. Johnson,
M. Bernard [20], B. Ames [22] Ta iH.

Mema cmammi — TOCIIKEHHS BITAMIHHOI IIIHHOCTI CyXOT'O PO3YHH-
HOTO TIPOJYKTY JJIsi CHTEPAIBHOTO XapuyBaHHS T'e€POIETUYHOTO IMPU3HA-
YeHHS ¥ aHaji3 CepeHBOTO PIBHS 3aJI0BOJICHHS PEKOMEHAOBaHOI J000BOi
noTpedu ocid cTapuivxX BIKOBUX TPYI y BiTamiHax BiJl BXKHBaHHS BHUPOOY
B TOTOBOMY JUISI CTIOKMBAHHS P1IKOMY CTaHI.

Marepiaau ta metoan. O6’€KTOM JOCTIIKEHHS € pO3pOOJICHUH Tepo-
JTIETUYHUN CYyXUN PO3UYMHHUN MPOIYKT JJIsi EHTEPATbHOTO XapuyBaHHs [21].
Kontponem obpano BupiO aHanoriuHoro mpusHayeHHs Peptamen 3axkop-
JOHHOTO BUpoOHUITBA KoMiaHii Nestle (IIBetinapis). Binbip npo6 3pa3kis
BUPOOIB JUIs TOCTIKEHB TTpoBeieHO 3rigHo 3 ISO 707:2008 [24].

Jns AOCHiKEHHS 8imAaMIHHOI YiHHOCMI TIPOAYKTIB JJIi €HTEpaslb-
HOTO XapyyBaHHS, a caMe PETHUHOIy, aCKOpPOIHOBOI KHCIIOTH Ta KaJbIIU-
dbepony, TiaMiHy, pubodIaBiHy, HiallUHY, TAHTOTEHOBOT KUCJIOTH, MIPUI0K-
CUHY 1 (OJIIEBOI KUCIIOTH, L1aHOKOOAIaMiHy, 3aCTOCOBAHO METOJI BUCOKO-
edexkTuBHOI PIAMHHOT Xpomarorpadii 3 BHUKOpHUCTaHHSIM XpomaTtorpada
"JIromaxpom" 13 XxpomaTorpadivHOO KOJIOHKOIO i MEePeIKOIOHKOI0, 3aMOB-
HeHUMH 00epHeHO-(hazoBuM copoenToM "Kpomacun C18" [25-30]. B-kapoTun
BHU3HAYCHO CIEKTPO(POTOMETPHYHUM METOJIOM 3a IOMOMOTOI0 CHEKTpO-
dbotometpa Specord 210 [31].

[lin yac mpoBeAeHHS OCIHIKEHHS 3aCTOCOBAHO I ITUKPATHY MOB-
TOPIOBAHICTh JOCTIAIB 1 TPUKpaATHY aHami3iB. MaTtemaTuko- -CTaTHCTHIHY
00poOKy pe3ynbTaTiB mpoBeneHo 3 BUKopuctaHHsM EOM y cepenoBuii
MS Excel. BuznaueHa BipOT1AHICTb BIAXUJIEHHS OJIEpKAHUX PE3ybTaTiB HE
nepesuirye 0.03.
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- Pe3yabTaTn mociixkeHHs. 3arajJbHOBIIOMO, IO BiTaMiHu (Bij JaT.

R y

O ; vita — KUTTS) MalOTh MOCTIHHO HAJIXOIWTH B OpPraHI3M JIFOJUHHU, OCKUIBKH

O X ! MOKpalylOTh OOMiH PEYOBHUH, € Karaji3aTopamu 0araTboX MeTaOOJiuHUX

ﬁ 2 ! mpoIleciB, MiJBUINYIOTh PE3UCTEHTHICTh JI0 3aXBOPIOBAaHb, 0aIbOPICThH

. O i 1BUKOHYIOTH OaraTo iHIUX (QyHKIIH. BaxinBoro 3HaueHHs! iX TOBHOLIIHHE

i g ! 1ocTauaHHd HaOyBae MiJ 4Yac 3a0€3MEUCHHs IPOLECIB JKUTTEAISIIBHOCTI

) o i YIOPOJOBX CTapiHHS, 0COOIMBO 3a MiJABHMICHUX HAaBAaHTAKEHb, TIPH 3aXBO-

; =t ! PIOBaHHSX 1 TpaBMax, 30KpeMa COMaTUYHUX.

= 8 Y mabnruyi MpeacTaBiIeHO Pe3yiabTaTH IMPOBEACHOTO JIOCTIIHKCHHS

— g {  OCHOBHOTO BITaMIHHOTO CKJIaqy 3pa3KiB KOHTPOJBHOTO Ta pO3pOOJIEHOTrO

S A, i CyXHX PO3YMHHHUX HPOIYKTIB JUISl CHTEPAIBHOTO XapuyBaHHS.

< . . .. .
S[ M BiramMiHHA WiIHHICTH MPOAYKTIB /151 €HTEPAILHOI0 XapuyBaHHS
: n=15; P> 0.97
Bwict, Mr/100 r cyXoro po34MHHOTO ITPOIYKTY
Bitamin
KOHTPOJIb PO3po0IeHUI POAYKT

B-kapoTuH — 5.024+0.01
Perunon (A) 0.057 +0.001 0.012 +0.001
Tiamin (B1) 0.928 + 0.001 1.064 % 0.001
Pubodnasin (B) 1.098 % 0.001 1.240 % 0.001
Hianun (B;) 1.026 = 0.001 0.884 +0.001
[TanToTeHoBa kuciuora (Bs) 0.865 +0.001 0.958 £0.001
Mipuzoxent (Be) 1.862 +0.001 2.021 +0.001
®domieBa kucnora (Bo) 0.054 £ 0.0001 0.032 +0.001
Ilianoko6anamin (B2) 0.00142 £ 0.00005 0.00214 £ 0.00006
Ackop6iHoBa kucnora (C) 65.1+£0.1 250.9+0.1
Kanbuudepor (Ds) 0.0031 +0.0001 0.0060 + 0.0001

3a pe3ysbTaTaMu JOCTIKEHb €KCIIEPUMEHTAIIBHO BCTAHOBIICHO, 110
OpPOTH KOHTPOJBHOTO 3pazka 100 T po3po0ieHoro MpoAyKTy MICTUTH
ounpme Tiaminy (Ha 14.6 %), pubodnasiny (Ha 12.9 %), maHTOTEHOBOI
kucnotu (Ha 10.7 %), nipugokcuny (Ha 8.5 %), ackop6iHOBOI KHCIOTH (Ha
385 %), xanbiudepony (Ha 48.3 %) Ta 3 ypaxyBaHHSM €KBIBaJIEHTHOCTI
BHECEHOTO [-KapoTuHY (BXKHUBaHHS 6 MI' SIKOTO €KBIBaJEHTHO | MT' peTu-
HOJly) BiTaminy A (maibke B 14.5 pa3a). BogHouac, sk MOPiBHSITH 3 KOHT-
poneMm, 100 r po3poO6sIeHOTO MPOAYKTY XapaKTEPHU3yE€ThCS MEHIIHUM BMiC-
oM HiaHy (Ha 16.0 %) 1 donieBoi kucnotu (Ha 68.7 %).

OTpuMaHi eKCriepUMeHTalIbHI pe3yJbTaTH Jal0Th 3MOT'Y KOHCTATy-
BaTH, IO BHECEHHS Y pO3pOOJEHUN CyXWil PO3YMHHUN TMPOAYKT ISt
EHTEPATILHOTO Xap4yyBaHHS T'€POAIETUYHOIO MPU3HAUEHHS KOHIIEHTpaTy Oijl-
KOBOTO 3 MOJIOYHOI CHPOBATKU CHPHSUIO 3a0€3MEeUeHHI0 BUCOKOI 010J10-
rigHO1 IIHHOCTI, 30KpeMa IJABUIICHHIO BMICTY HiallMHy, MMaHTOTEHOBOI
KUCTOTH, pubOoQIaBiHy, PETUHOMY, TiaMiHy, MIPUIOKCHUHY, acKOpOiHOBOT
kucnotu. JlogaTkoBe 30araueHHsi BUPOOy 3aBAsku B-kapoTuHy (Oepyuu 10
yBaru MOro BIJMOBIJHY €KBIBAJIEHTHICTh PETHUHOINY), TiaMiHy, puboda-
BiHy, HIPUJIOKCUHY Ta KaJlbLU(Epoly YMOMKIUBHIO ICTOTHO ITiABUIIUTH
BITaMiHHY I[IHHICTH BUPOOY.
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3BakaloyM Ha BIJJOMOCTI MPO CEepelHi 3HAYEHHS PEKOMEHIOBAaHUX
n000BUX MOTPeO y BiTaMiHaX MPEJCTaBHUKIB CTapIIMX BIKOBUX KaTeropin
[11-14; 17-20; 23], Bu3Haue€HO OPIEHTOBHUU PIBEHb 3aJ0BOJICHHS IXHIX
notpe0, 110 Moxe OyTH oepKaHUM 3a CHOXKUBAHHS MOPLIi €HTEPATHLHOTO
xapuyBaHHS, eKBIBaJIEHTHOT 100 I CyXuX po3UMHHHUX CYyMIIIEH (PUCYHOK).

Ackop6iHoBa KICIOTa 57
Kansuudepon
Peturon

Tiamiz

B 7 A A A A Y,

IlanTOTEHOBA KHCIOTA

Bitamin

Hianms

O C I )

Doriepa KICIOTa

Ilianxobamamin

[ 10 20 30 40 50 60 70 80 90
OpieHTOBHHIT PiBeHE 3aJ0BOMIEHHA NOTpe6H Y BiTaMiHax, %

E Po3po0iIeHIiT TPOIyKT KoHTponBHHIT 3pa3oK

OpienToBHUH piBEHBb 3a0€3MeUYEHHS y3aralbHEHO1 1000BOi MOTpedn
y BiTamiHax Bij crioskuBaHHs 100 I cyXUX pO3UMHHHX MPOIYKTIB
y MiATOTOBJICHOMY PiAKOMY CTaHi, %

AHai3 npejCTaBICHUX JAaHUX Ja€ 3MOTY PE3OMYBATH, L0 CIOXKH-
BaHHS (BUKOPHUCTAHHS) PO3POOJIIEHOTO BUPOOY TE€POMIETUYHOTO IPHU3HA-
YEHHS 3HAYHOIO MIpPOIO CIPHUSE HATXOHKCHHIO PETHHOMY (3 ypaxyBaHHSIM
BHECEHOTO P-KapoTHHY) — 1000Ba motpeda qocsraeTbes mMaibxe Ha 83.4 %,
nipunokcuny — Ha 80.8 %, pubodnasiny — Ha 72.9 %, Tiaminy — Ha 66.5 %,
kanbiudepony — Ha 40.0 %, ackopbiHOBOi Kuciaotu — Ha 25.1 %, maHTO-
TeHOBOI KUcHIOoTH — Ha 19.2 %. MeHii 3Ha4eHHs] OTpUMaHo Juist (Hoi€Boi
KUCIIOTH — J100oBa morpedba mokpuBaetrbest Ha 10.7 %, 1me meHme ams
Hiaruay (Ha 5.9 %), 1 Maibke He 3a0e3nedyerbcs moTpeda y IiaHOKO-
Oanamini — numie Ha 0.06 %.

BapTo Takox 3ayBa)KuWTH, IO ISl KOHTPOJIBHOTO MPOAYKTY Il 3Ha-
YEeHHsI, 38 BUKIIOUEHHSIM (DOJTI€EBOT KMCIIOTH Ta HILIMHY, Y IKMX OPIEHTOBHUMN
pIBEHb 3a/10BOJIEHHS 1000BOi motpedu ctanoButh 18.0 % 1 6.8 % Biamo-
BIJIHO, € HIDKYMMHU Ta 3arajoM KOJIMBAaIOThbCS B Mexax 5.7-74.5%, a 'y
iagokoOazaMmidi € 30BciM He3HauHuM — e 0.01 %.

BucHoBku. Po3polGiienuii cyxuil po3uyMHHMNA TPOIYKT AJsI €HTe-
PATBHOTO XapuyBaHHS TEPOMIETMYHOTO TPHU3HAYCHHS XapaKTEPHU3YyEThCS
MIJBUIICHOIO BITAMIHHOIO IIHHICTIO Ta JOCHUTh BHCOKHM pIBHEM 3a0e€3-
NEYCHHsI y3arajibHEeHOi J000BOi MOTpeOu B HUX /ISl 0cCi0, sIKI HAJIEXaTh /10
cTapiioi BikoBoi kateropii. OcoONMBO BaXJIMBO II€ 3a MiJBUIICHUX (Pi3uy-
HUX ¥ eMOLIMHUX HaBaHTaXKeHb, MPU 3aXBOPIOBAHHAX 1 TpaBMax, 30KpemMa
COMATHYHUX, BHACHIOK crioxuBaHHs 100 r cyXxoro po34MHHOTO MPOIYKTY
B P1IKOMY MIATOTOBJICHOMY BHIJISIII.
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[TepcniekTHBOIO TONANBIIMX JOCTIKEHb € KIIHIYHUN aHalli3 PiBHA
MeTa0O0JIIYHOT0 3aCBOEHHS BITAMIHIB, SIKI MICTATHCS B PO3pOOJIECHOMY TIPO-
TyKTI TePOMIETUYHOTO MPU3HAYEHHS, Ta OLIBII JCTalbHE BUBYCHHS HOTO
CIOKUBHHX BJIACTUBOCTEH.
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Antiushko D. Vitamin value of the gerodietetic product for enteral nutrition.

Background. The analysis of the current demographic structure of the world and
Ukrainian population gives reasons to state a rather significant increase in the number of
older age groups representatives. At the beginning of 2021, the total number of people over
60 in Ukraine is more than 10 million and is 24.44 %. According to the rate of population
aging and the general dynamics of this indicator, Ukraine ranks 10-th in world rankings

In order to create appropriate conditions to meet the nutritional needs, especially
of elder aging groups representatives, including with increased physical and emotional
loads, during periods of diseases and injuries treatment, primarily somatic, and reha-
bilitation after them, a Ukrainian gerodietetic dry powdery product for enteral nutrition
has been developed

The aim of the work is to research the vitamin value of gerodietetic dry soluble
product for enteral nutrition and to analyze the average satisfaction level of the recom-
mended daily requirement for the elderly persons in presented vitamins after product’s
consumption in a ready liquid form.

Materials and methods. The research’s object was the developed gerodietetic dry
soluble product for enteral nutrition. Dry soluble product for enteral nutrition Peptamen,
produced by the Nestle company (Switzerland), was selected as a control sample.

The following methods were used to research the vitamin value: high-
performance liquid chromatography using the liquid chromatograph "Lumachrom" with
a chromatographic column and a pre-column, filled with an inverted-phase sorbent
"Kromasil C18", and spectrophotometric, using a spectrophotometer "Specord 210".

While holding the research five-fold replicate experiments and three-fold
analyzes were used. Mathematical and statistical processing of the results was performed
using a computer in MS Excel. The determined reliability of the deviation of the obtained
results does not exceed 0.03.

Results. The obtained experimental results allow to state that the addition
of whey protein concentrate into the developed gerodietetic powdery product for enteral
nutrition contributed to the provision of high biological value, in particular to increase the
content of niacin, pantothenic acid, riboflavin, retinol, thiamine, pyridoxine, ascorbic
acid. Additional enrichment of the product by the B-carotene (taking into account its
corresponding retinol equivalence), thiamine, riboflavin, pyridoxine and calciferol
allowed to increase the vitamin value of the product significantly.

It was established, that consumption (usage) of the developed gerodietetic
product for hereditary purposes significantly contributes to the intake of retinol (including
B-carotene) — the daily requirement is achieved by almost 83.45 %, thiamine — by
66.53 %, riboflavin — by 2.94 %, pyridoxine — by 80.84 %, ascorbic acid — by 25.09%,
less for niacin — by 5.89 %, pantothenic acid — by 19.16 %, folic acid — by 10.67 % and
almost does not meet the needs of cyanocobalamin — only 0.06 %, calciferol — by 0.04 %,
other vitamins.
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Conclusion. The developed gerodietetic dry soluble product for enteral nutrition
is characterized by increased vitamin value and rather high level of ensuring the gene-
ralized daily needs of persons belonging to the older age category in vitamins, in par-
ticular with increased physical and emotional loads, diseases and injuries, including
somatic, due to the consumption of 100 g of dry soluble product in liquid prepared form.

The prospect of further research is the clinical analysis of vitamins, that are
presented in the developed product, metabolic absorption level and a more detailed study
of product’s consumer properties.

Keywords: vitamin value, gerodietetic product for enteral nutrition, vitamin
enrichment, fat- and water-soluble vitamins, antioxidants, satisfaction level, recommen-
ded daily requirement.

REFERENCES

1. Ageing and health. World Health Organization. Retrieved from https://www.who.int/
news-room/fact-sheets/detail/ageing-and-health [in English].

2. World Population Ageing 2017 Highlights. Retrieved from https://www.un.org/en/
development/desa/population/publications/pdf/ageing/WPA2017 Highlights.pdf [in English].

3. Rozpodil postijnogo naselennja Ukrai’ny za stattju ta vikom na 1 sichnja 2021 roku
[Distribution of the permanent population of Ukraine by sex and age as of Januaryl, 2021].
Retrieved from http://www.ukrstat.gov.ua/druk/publicat/kat 1/2021/zb/06/zb rpn21 ue.pdf
[in Ukrainian].

4. Ukrai’'na — sered svitovyh lideriv za tempamy "starinnja" naselennja [Ukraine is
among the world leaders in the rate of "aging" of the population]. Retrieved from
https://www.ukrinform.ua/rubric-society/2391914-ukraina-sered-svitovih-lideriv-za-
tempami-starinna-naselenna.html [in Ukrainian].

5. Global Clinical Nutrition Products Market 2020-2025 — Shift Towards Home Care Boosts
Demand. Retrieved from https://www.businesswire.com/news/home/20200521005460/
en/Global-Clinical-Nutrition-Products-Market-2020-2025---Shift-Towards-Home-
Care-Boosts-Demand---ResearchAndMarkets.com [in English].

6. Enteral Nutrition Market Research Report by Product, by Application, by End User,
by Distribution Channel — Global Forecast to 2025 — Cumulative Impact of COVID—19.
Retrieved from https://www.globenewswire.com/fr/news-release/2021/01/14/2158477/0/
en/Enteral-Nutrition-Market-Research-Report-by-Product-by-Application-by-End-User-by-
Distribution-Channel-Global-Forecast-to-2025-Cumulative-Impact-of-COVID-19.html
[in English].

7. Worldwide Enteral Nutrition Industry to 2027 — Growth in Incidence of Chronic
Diseases is Driving the Market. Retrieved from https://www.businesswire.com/
news/home/20210611005334/en/Worldwide-Enteral-Nutrition-Industry-to-2027---Growth-
in-Incidence-of-Chronic-Diseases-is-Driving-the-Market---ResearchAndMarkets.com
[in English].

8. Antiushko, D. (2020). Evaluation of gerodietetic product’s for enteral nutrition
protein value. Journal of chemistry and technologies, 28 (2), 161-167 [in English].

9. Europe Enteral Feeding Formulas Market Research Report — Segmented By Product,
Stage, Application, End User and Country (UK, France, Spain, Germany, Italy, Russia,
Sweden, Denmark, Switzerland, Netherlands, Turkey, Czech Republic and Rest of
Europe) — Industry Analysis, Size, Share, Trends and Growth Forecast (2021 to 2026).
Retrieved from https://www.marketdataforecast.com/market-reports/europe-enteral-
feeding-formulas-devices-market [in English].

gILMATOdI XHIdORhdVX

ILOOME BEHHAXIIVOOY



600000000000 000000000000000000000000000000000000000000000000000000000000000000s0s0sssscscscsossssssssbossesesctoscccccsscscsccccccscscccccccncs

11.

12.

13.

14.

JOCAIAXEHHSA AKOCTI
XAPYOBHX IIPOAOYKTIB

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

..... % esescscsese

. Antiushko, D. (2021). The elements composition of gerodietetic product for enteral

nutrition. Mizhnarodnyj naukovo-praktychnyj zhurnal "Tovary i rynky" — Interna-
tional Scientific and Practical Journal "Commodities and Markets", 2 (38), 63-69.
DOI: 10.31617/tr.knute.2021(38)06 [in Ukrainian].

Strasser, B., Pesta, D., Rittweger, J., Burtscher, J., & Burtscher, M. (2021). Nutrition
for Older Athletes: Focus on Sex-Differences. Nutrients, 13 (5), 1409 [in English].
Azzolino, D., Saporiti, E., Proietti, M., & Cesari, M. (2020). Nutritional
Considerations in Frail Older Patients with COVID-19. J Nutr Health Aging, 24 (7),
696-698 [in English].

Ekmekcioglu, C. (2020). Nutrition and longevity — from mechanisms to uncertainties.
Critical Reviev Food Science Nutrition, 60, 3063-3082 [in English].

Kritchevsky, S. B. (2016). Nutrition and Healthy Aging. J Gerontol A Biol Sci. Med
Sci, 71, 1303-1305 [in English].

Antjushko, D. P., & Karpenko, P. O. (2016). Perspektyvy vykorystannja produktiv
dlja enteral’nogo harchuvannja v gerodijetychnij praktyci. Mezhdunarodnyj nauchno-
prakticheskij zhurnal "Problemy starenija i dolgoletija" — International scientific and
practical journal "Problems of Aging and Longevity". Vol. 25, 2, 215-221 [in Ukrainian].
Corella, D., Barragan, R., Ordovis, J., & Coltell, O. (2018). Nutrigenética, nutrige-
némica y dieta mediterranea: una nueva vision para la gastronomia (Nutrigenetics,
nutrigenomics and Mediterranean diet: a new vision for gastronomy). Nutr Hosp, 35,
19-27 [in Spanish & in English].

Ordovas, J. M., & Berciano, S. (2020). Personalized nutrition and healthy aging. Nutr
Rev, 78 (12), 58-65 [in English].

Gavalko, Ju. V., Romanenko, M. S., Synjeok, L. L., Fus, S. V., Gorobec’, L. V.,
Zhevaga, L. M. et al. (2016). Stan zabezpechenosti makro- i mikroelementamy u prak-
tychno zdorovyh ljudej riznogo viku [The state of provision with macro- and micro-
elements among almost healthy people of different ages]. Mezhdunarodnyj nauchno-
prakticheskij zhurnal "Problemy starenija i dolgoletija”. Vol.25, 3-4,266-278
[in Ukrainian].

Prytul’s’ka, N., & Antjushko, D. (2016). Kryterii’ rozrobky harchovyh produktiv
gerodijetychnogo pryznachennja [Criteria for the development of food products for
herodietic purposes]. Mizhnarodnyj naukovo-praktychnyj zhurnal "Tovary i rynky" —
International Scientific and Practical Journal "Commodities and Markets", 2, 83-92
[in Ukrainian].

Johnson, K. A., Bernard, M. A., & Funderburg, K. (2002). Vitamin nutrition in older
adults. Clin Geriatr Med, 18 (4), 773-799 [in English].

Prytul’s’ka, N. V., Karpenko, P. O., Antjushko, D. P., & Gavalko, Ju. V. Sumish dlja
enteral’nogo harchuvannja gerodijetychnogo pryznachennja [Mixture for enteral
nutrition for herodietic purposes]. Patent UA, N 116754 [in Ukrainian].

Ames, B. N. (2018). Prolonging healthy aging: Longevity vitamins and proteins.
Proc Natl Acad Sci U S A, 115 (43), 10836-10844 [in English].

Simahina, G. O., & Naumenko, N. V. (2016). Harchuvannja jak osnovnyj chynnyk
zberezhennja zdorov’ja naselennja [Nutrition as a major factor in maintaining the
health of the population]. Mezhdunarodnyj nauchno-prakticheskij zhurnal "Problemy
starenija i dolgoletija" — International scientific and practical journal "Problems
of Aging and Longevity". Vol. 25, 2, 204-214 [in Ukrainian].

Milk and milk products — Guidance on sampling. /SO 707:2008. Retrieved from
https://www.iso.org/obp/ui/#iso:std:iso:707:en [in English].

Infant formula and adult nutritionals — Determination of vitamin E and vitamin A by
normal phase high performance liquid chromatography. /SO 20633:2015. Retrieved
from https://www.iso.org/obp/ui/#iso:std:is0:20633:ed-1:v1:en [in English].

.......



ISSN 1998-2666. Tosapu i punxu. 2021. Ne3

e
........................................................................................................................................ Seceee

26.

27.

28.

29.

30.

31.

Infant formula and adult nutritionals — Determination of vitamin C by (ultra) high
performance liquid chromatography with ultraviolet detection (U)HPLC-UV). ISO
20635:2018. Retrieved from https://www.iso.org/obp/ui/#iso:std:68604:en [in English].
Dried skimmed milk — Determination of vitamin D content using high-performance
liquid chromatography. ISO 14892:2002. Retrieved from https://www.iso.org/obp/ui/
#iso:std:is0:14892:ed-1:v1:en [in English].

Infant formula and adult nutritionals — Simultaneous determination of total vitamins
B1, B2, B3 and B6 — Enzymatic digestion and LC-MS/MS. ISO 21470:2020. Retrieved
from https://dgn.isolutions.iso.org/obp/ui#iso:std:is0:21470:ed-1:v1:en [in English].
Food products — Guidance on how to express vitamins and their vitamers content.
ISO/TR 23304:2021. Retrieved from
https://www.iso.org/obp/ui/fr/#iso:std:iso:tr:23304:ed-1:v1:en [in English].

Infant formula and adult nutritionals — Determination of vitamin B12 by reversed
phase high performance liquid chromatography (RP-HPLC). ISO 20634:2015.
Retrieved from https://www.iso.org/obp/ui/#iso:std:is0:20634:ed-1:v1:en [in English].
Palm oil — Determination of the deterioration of bleachability index (DOBI) and
carotene content. ISO 17932:2011. Retrieved from https://www.iso.org/obp/ui/
#is0:std:54401:en [in English].

gILMATOdI XHIdORhdVX

ILOOME BEHHAXIIVOOY




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


