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AHOTALIA Y cmammi posenanymo o0cobaugocmi XiMiuHO2o CKAady, QYHKYIOHATbHO-MEXHOIOSIUHUX 6elacmugocmell ma
bionoeiunoi axmusHocmi HempaouyiliHoi 01 XAi6ONeKapcbKo2o BUPOOHUYMEA CUPOBUHU, d CaMe aMaApaHmogo2o 6opouHa,
amMapaHmosux UCi8oK, amapanmosoi oaii i uia, AKi GIOHOCAMbCA 00 XAPUOBUX KOMHOHEHMIS8, WO MICMAMb 3HAYHY KITbKiCMb
NOJNCUBHUX | DIONIO2IYHO AKMUBHUX PeyosuH. Buznaueno, wo acopmumenm xai6a 0300po6u020 NPU3HAUEHHs HA YKPATHCbKOMY DUHKY
€ documv 0OMedCeHuM, Momy 1020 30a2ayenHs OIONO2IYHO AKMUBHUMU DPEYOSUHAMU NPUPOOHBLO2O NOXO0OMNCEHHS. Oyde Cnpusimu
PO3UUPeERHIO NPOOYKYIi PYHKYIOHATbHO20 npusHayenns. Bemanosneno, wo amapanmose bopowno mae nioguwenuii emicm 6inka
(15 %) ma knimxosunu (4,4 %) nopiensano 3 nuenuunum. Buseneno ocobausocmi HCupoKUCIOMHO20 CKIA0Y AMApanmosoi oiii,
o0epoicanoi memooom eakyymuoi excmpaxyii, 90 % axoi cmanosums ninonesa, oneinosa, apaxiooHosa i NAILMIMUHOBA KUCIOMU.
Bcemanosneno sucokuii emicm 6 amapanmosii onii ninonegoi (41 %) ma apxioonoeoi (16 %) xucnom, AKi € He3amiHHUMU ma
60100i10Mb  8UCOKOI bion02iuHo akmuenicmio. Busgneno ocobausocmi enaugy npoOoykmie nepepobku amapanmy i 4ia Ha
Gopmyeanns akocmi nuieHuuHo20 Xaiba. 3acmocysanna npoOyKmie nepepoOKu amapaumy — OOPouwHA i GUCIBOK — CYMMEBO He
NO3HAYAEMbCS HA NOSIPUIEHH] CHOMCUBYUX XAPAKMEPUCIMUK NpU ix 66e0eHHI y peyenmypy 6 Kinvkocmi 5—10 % 0o macu 6opowna, a
sacmocyeannsn 2—6 % amaparmogoi onii y ck1adi peyenmypu NUeHUYHO20 Xaiba € HedoyinbHuM. /00aganHs uia SIK CUPOBUHU 3
BUPAXHCEHUMU PYHKYIOHANLHUMU BIACIUBOCMAMU Y KiNbKOCII 5—15 % 00 Macu nuenuuno2o 6GOpowHa NO3UMUEHO NO3HAYAEMbCA HA
006’emHOMY 8UX00i NPOOYKMY Md OP2AHONENMUYHUX racmueocmax xiaioa. Jloeedeno, wo 68e0eHHs aMapanmogozo 60powHa y
peyenmypy xniba 3a6e3neuye noninueHHs MiHeparbHo20 cKIady npooyKmy, a came 1o2o 36azauenus yunkom, gocghopom i kanvyicm
v 1,5-2,5 pazu nopisuano 3 nuwenuunum xaibom 6e3 006aeox. Ilpu 6dxcusanui nuleHU4YHO20 Xaiba, 8U20MOBIEH020 i3 000A8AHHAM
HACIHHA Yia, OpeaHizm 100UuHU 6yde 000amKo8o 3abe3neueHutl Kaivyiem, hocgopom, mioorw, Kinbkicms akux 3pocmae y 2 i 10 pasis
8i0n06I0H0. Bemaroesneno, wjo 8xcusanHs nueHuyHo20 Xaiba iz 000a8aHHAM aMapanmoso2o OOpowHa i uia 3abe3neuye xapyosumu
6on0KkHamu Ha 54 % 6i0 0060601 nompebu, a MaKkoic CNpUse NOTINUEHHIO AMIHOKUCIOMHO20 CKIAOY 8UPOOI8 3a PAXYHOK 3DOCMAHHS
8MICHY He3AMIHHUX AMIHOKUCIOM.

Knwouogi cnosa: amapanmose 6opowino; amapanmosi 6UCi6KU; AMAPAHMOBA ONisl;, HACIHHA uid; NuweHuyHe OOPOWIHO; XAi6;
bionociuna yinHicmo

EFFECT OF AMARANTH PRODUCTS AND CHIA ON BREAD QUALITY
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ABSTRACT The article deals with the features of chemical composition, functional, technological properties and biological activity
of non-traditional baking raw materials such as amaranth flour, amaranth bran, amaranth oil and chia seeds, which are related to
food components containing a significant amount of nutrients and biologically active substances. It is determined that the range of
health-improving breads on the Ukrainian market is quite limited; therefore its enrichment with biologically active substances of
natural origin will promote the expansion of functional products. Amaranth flour has been found to have high protein (15%) and
fiber (4.4%) content compared to wheat one. The fatty acid composition of amaranth oil obtained by vacuum extraction is revealed
and 90% of it consists of linoleic, oleic, arachidonic and palmitic acids. In amaranth oil high content of linoleic (41%) and aridecon
(16%) acids has found, which are essential and have high biological activity. The peculiarities of influence of amaranth processed
products and chia on the formation of wheat bread quality are determinate. The use of processed amaranth products - flour and bran
- does not significantly impact on deterioration of consumer characteristics when they are introduced into the formulation in the
amount of 5-10% by weight of wheat flour, and the use of 2-6% amaranth oil in the formulation of wheat bread is inappropriate. The
addition of chia as a raw material with high biological value in the amount of 5-15% to the weight of wheat flour positively affects
the bulk output of the product and organoleptic properties of the bread. It is proved that the introduction of amaranth flour into the
bread formulation improves the mineral composition of the product due to its enrichment with zinc, phosphorus and calcium in 1,5-
2,5 times in comparison with wheat bread without additives. When consuming wheat bread made with the addition of chia seeds, the
human body will be additionally provided with calcium, phosphorus, copper, whose quantity increases by 2 and 10 times,
respectively. It has been established that the use of wheat bread with the addition of amaranth flour and chia provides food fibers by
54% of daily needs, and also contributes to the improvement of amino acid composition of products due to essential amino acids
content growth.
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Beryn TEHJICHLISIMHA — 3POCTAE KUIbKICTh aJliMEHTapHO 3aJEeXKHUX

3aXBOPIOBaHb (CEpIEBO-CYJMHHI, OXHUpiHHS, Jialer,

OcTaHHIM dYacoM JWHAMiKa CTaHy 3J0pOB’S  TOPYIIEHHS OIMOPHO-PYXOBOro amapary Tomo) [1]. To6To
HAceNleHHs YKpaiHW XapaKTepU3YeTbCs HETaTUBHUMH  3[0POB’S IIOJMHHW 3HAYHOIO MIpOI0 3aleXUTh Bim i
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Xap4yBaHHS,  30KpeMa  CTYIeHi  3a0e3MeueHOCTi
OpraHi3aMy HEOOXiTHHMH Xap4OBUMH pPEYOBHHAMH Ta
eHepriero. ChOroHI HAYKOBII B YCHOMY CBITi IIPaIIOIOTh
HaJl CTBOPEHHSM XapyoOBHX NPOJYKTIB, sKi Oymun O
OaraTuMy 1 30aTaHCOBAaHUMHM 32 BiTaMiHHO-MiHEpAJIbHUM
CKJIAJIOM.

OnuuM 3 eeKTUBHHX CHOCO0IB IMOKpalieHHs
XapuoBOT'0 CTATyCy HAaceJIeHHS € 30aradeHHs MpPOIYyKTiB
XapuyBaHHS, 110 BXKHMBAIOTHCS Haifuacrimie, ¢iziosoriaHo
OiHHUMH iHTpenieHTamMu [2—5]. XmiboOynmouHi BHpOOH
HaJISXaTh 10 TMPOAYKTIB PETYISIPHOTO CHOXXHUBAHHSA, IO
poOuTh iX TEpCIeKTUBHUM O00’€KTOM i3 TOYKH 30py
KOpETyBaHHS XIMIYHOTO CKJIay.

3epHO amMapaHTy 1 MPOAYKTH HOTO MEpepoOKH, 110
BOJIOMIIOTH OI10NOTIYHOIO I[iHHICTIO, MICTATh IIUPOKHUIT
crekTp (i3ionorivHo  (YHKIIOHAJIBHUX PEYOBHH, LIO
BU3HAYa€ TEPCHEKTHBU IX BUKOPHUCTAHHS B TEXHOJIOTII
XapuoBHX MPOIYKTIB [5, 6].

B  Vkpaimi 1 cBiTi Bce Oimblie 3poctae
3alliKaBJICHICTh HACEJICHHS [0 HETPaAMLIHUX BUJIB
oniffHOrO0 HaciHHf, 30KpeMa HaciHHi uia (Salvia
hispanica) [7-9] sx mpomaykTy, IO Mae TEBHI KOPHUCHI
BIIACTHBOCTI JUTSL OPTaHi3My JIFOIUHH.

Kinpkictes x11i600yn09YHNX BHPOOIB, 30aradyeHnx
010JIOTIYHO aKTUBHUMH PEYOBHHAMH, Ha YKPaiHCEKOMY
PUHKY € OOMEexeHO 1 He mnepeBuinye 2-5% Bix
3arajJbHOTO ACOPTHMEHTY MpOAYyKIii. 3Bakarouud Ha
(YHKIIOHATBHI ~ BIACTMBOCTI  MPOAYKTIB  HEepepoOKH
aMapaHTy 1 Yia aKTyaJbHUMH € JOCIIIKSHHS MOYJIMBOCTI
iX 3aCTOCYBaHHSA y TEXHOJIOTII XJIIOOOYJIOYHUX BUPOOIB,

0, CBOEK  4YEPro, CIOPUITHME  PO3UIHMPCHHIO
ACOPTHMEHTY 03JI0POBYOI MPOJTYKIIIL.
Meta po6oTun

Meroro maHoi  pobotu € TIOCITIIDKEHHS

(HYHKIIOHATEHO-TEXHOJIOT1YHIX BIIACTUBOCTEH MPOIYKTIB
mepepoOKM amapaHty i 4ia 3 orjasmy Ha (QOpMyBaHHS

SKOCTI IIIEHWYHOTO Xjiba Ta IONINIIEHHS HOro
(YHKI[IOHAJILHOTO CTATYCY.
Buxkiiax 0CHOBHOro MartepiaJy
[lepmoyeproBuM  3aBmaHHSAM B OJACpKaHHI
(hyHKIIOHATFHOTO XJTi0a € MiABHUICHHS HOTO 01070Ti9HOT
migHocTi.  nms  mpoBemeHHS — JOCHIDKEHB  OyIo

BHKOpHCTaHA HACTYIHA XapdoBa CHUPOBHHA: IPOIYKTH
mepepoOku amapanty (POII IIpuctpomxo M. II.) —
amapaHToBe OopomrHo (mpoxin cura 0,45, cxim 3 cuta
0,25), amapanroBi BuciBku (cxig cuta 0,45), amapanToBa
OJIisl, OTPMMaHa METOJIOM BaKyyMHOI €KCTpaKIlii; HaCiHHS
yia (4opHe, KpaiHa TMOXOIKEHHS MeKCHKa); MIICHHUYHEe
6opomrHo Buioro copty TOB «/Iainpomiuay» (BOJOTICTH
12,6 % , BmicT cupoi kiitkoBuan 2 % , BJIK 60 ox. mp.;
MOKa3HUK 4yucna  MaliHHA 325¢.); JIPIKIDKI
xyibonekapceki  mpecoBaHi TM  «JIbBiBCBKi», clib
KyXOHHa XapyoBa.

Boutorictes  nociiaKyBaHOT CHPOBHHHM BH3HAYalId
tepMorpaBimerpuaanM MetomoMm (JCTY ISO 21415-

2:2009). JXupHOKHCIOTHHHA CKJIaZ, aMapaHTOBOi OJii
BH3HAYaIM MeTonoM Ta3oBoi xpomarorpadii (I'OCT

3041-96); BMICT TOKCHYHUX €IEMEHTIB — MUISIXOM
aTOMHO-ajicopOIiiHoro  aHamizy. Jlns  BU3HAuUCHHS
BIUIUBY TPOAYKTIB TIEPepoOKH amapaHTy 1 4ia Ha

XJ1I00TIEKapChKi BIACTUBOCTI MIIEHHYHOTO OOpOIIHa 0YJ10
NpoBeJeHO MpoOHI 7abopaTOpHI BUITIKAHHS 32 YMOBH
Oe3omapHOro mpuroTyBaHHs Ticta. TicTo 3amimryBanu
BpY4HY, OpOIiHHS 3IilicHIOBaIM 3a Temreparypamu 30—
32°C. Xni6 Bumikamu B J1abopaTopHili Tmmewi 3a
temmepatypu 220-240 °C. KomIuiekcHy OLIHKY SKOCTI
MPOBOMMINA 3a 0alloBOI0 MeToankoro. Di3mko-XiMidHi
noka3Huku Bu3Havyaiu 3a JJCTY 7045:2009. BuznaueHs
MTOKA3HHUKIB 0i0J70TiYHOI WiHHOCTI BHPOOIB 3a BMIiCTOM
BiTaMiHIB, MiHEpaJbHUX PEUYOBHH, XapUOBHX BOJOKOH,
HEe3aMiHHMX aMIHOKHCIOT y CHpPOBHHI IPOBOAMIN
PO3paxyHKOBHM MeTOI0M y cepenopuii MS Excel.

Byno BH3HauYeHO 0COONMBOCTI XIMIYHOI'O CKIaIy
6opomrna (tabm. 1).

Tabmumst 1 — Di3uKo-XiMIUHI MOKAa3HUKU SIKOCTI
Ooporraa

Bun 6opomrHa
Iloxazuuk
Ilmennune | AmapaHroBe
Bounoricts, % 12,6 15,2
Cupuii ipotein, % 11,5 14,80
Cupwii xup, % 1,2 1,79
Cupa KITiTKOBHHA, % 1,9 4,34
Cupa 3011a, % 1,6 2,73

SAx BugHO 3 Tabm. 1, BMICT KIITKOBHHH, XHPY,
MpOTeiHy Ta 307U OUTHIINIA B aMapaHTOBOMY OOpOIIHI
MTOPIBHSHO 3 MIICHUYHUM. TaK0X BCTAHOBJICHO, 110 BMICT
IUTiICHABUX TpuOiB y 6opormrHi craHoBUTH 810 KYO/T, mo
BIJINIOBIJIa€ IMOKa3HMKAM OE3IEKH, SKi BHCYBAIOTHCS [0
OOpPOIIHSIHOT CHPOBUHH.

Bimomo, 1110 amMmapaHTOBe OOPOIIHO Oarate TAKUMHU
MiHEepaJbHUMH PEUOBHHAMU SK 3aJ1i30, KaJbIIil, Kamii Ta
BiTamiHamu (Tabi. 2) [9].

Tabmums 2 — BMicT BiTaMiHIB Ta MiHEpaTbHUX B
aMapaHTOBOMY OOpOIITHi

Bitamiau Bwicr, % Minepaibhi Bwict, %
pEUOBHHH

Bitamin C 3,0-7,1 Kanp1ii 215-650
Bitamin E 1,5-1,8 Miap 14
Biramin By 42-44 3aiizo 21-104
Biramin PP 1,0-1,5 Marnii 300-340
Bitamin B, 0,19-0,22 | Mapraneup 3-5
Biramin B, 0,10-0,14 Kauiit 520-564
Biramin A 0,02-0,14 Harpiii 22-26
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OmHEM i3 OCHOBHHX TIPOOYKTiB MEpepoOKH
aMapaHTy € aMapaHTOBa OJIis, 1[0 BUCTYMAE JHKEPEIOM
CKBaJIEHy, sIKHH Bosomie psiaoM (apMaKoIOTi4HUX
BJIACTUBOCTEH, 30KpeMa, TIIOJIIT AEMIYHOIO,
rernaTonpoTeKTOPHOIO, aHTHOKCHIaHTHOIO aieto [10]. Ha
puc. 1 BiioOpaxxeHO SKUPHOKHUCIIOTHHUH CKJIaz
JIOCJTIIKYBaHOI aMapaHTOBOI OJIil.

1%

-

1%
3%
15%

1%

® JliHonmesa

B OneiHoBa

¥ ApaxinoHoBa

B [TaneMiTHHOBA

B CTeapHHOBA

® JliHONMEeHOBa

= EpykoBa
Apaxizosa

THIT KHCIIOTH

Puc. 1 — )Kuprokucromuuii cknad amapanmosoi onii

BcTaHOBIIGHO, IO aMapaHTOBa OJis MiCTHTb
Haiioineme (41 %) miHoneBoi kuciaoTH. Takox 3HAYHY
YaCTKy JKMPHOKUCIIOTHOTO CKJaJy CTaHOBHUTH OJICTHOBA,
apaxiIoHoBa i manbeMiTHHOBA KUcTIOTH (15-18 %).

st BU3HAUCHHS BIUIMBY IIEpPEpPOOKH aMapaHTy Ha
XJTi0OTIeKapChKi BIACTHBOCTI MIIEHUYHOTO OOPOIIHA, iX

Oyll0 BBEACHO [0 pEICNTypHd MIICHHYHOrO XJ1iba
(tabm. 3).
Tabmuns 3 — BmiuuB  npoaykTiB — nepepoOKu
aMapaHTy Ha SKICTh XJ1i0a
CupoBuHa, % IMutomuit KommuiekcHa
IO TIIIICHUYHOTO 00’em xJ1i04a, OIliHKA SKOCTI,
GopomiHa r/em’ Oauis
0 (xoHTpOIIB) 2,76 79
AmapaHTOBE OOPOIITHO
5 2,49 71
10 2,48 71
15 2,42 70
AMapaHTOBI BUCIBKU
5 2,35 76
10 2,31 74
15 2,28 74
AMapaHTOBa OJIist
2 2,49 70
2,26 68
6 2,30 65

Sk BHAHO 3 NPENCTAaBICHUX JAHUX, BBEICHHIT
NPOAYKTIB TMEPEePOOKH aMapaHTy BHUKIMKAE 3HHKCHHS
00’emHOro Bruxony xJyida Ha 10-18 %. 3 ornsuy Ha 3MiHY
NUTOMOTO 00’€My BHPOOIB Ta X KOMIUIEKCHOI OLIHKH
HaiMEHIIMH BIUIMB Ma€ BBEJCHHS aMapaHTOBOTO

OopomHa Ta BHCIBOK y KimbkocTi 5-10% mo macm
MIIEHUYIHOTO OoporrHa. 3 BpaxyBaHHSIM
OpPraHOJICNTHYHOI OIIHKH, BBEICHHS aMapaHTOBOI OJIii,
OTPHMaHOI LUIIXOM BaKyyMHOI €KCTpaKLii, y KiIbKOCTI
2—6 % 1o MacH TIIEHUYHOTO OOPOIIHA € HEIOLIIBHUM.
HaciHHS 4ia € TEepCreKTHBHOIO CHPOBUHOIO IS
30araueHHsl CKJaqy KOHIMTEPCHKUX 1 XJi000yIouHMX
BupoOiB [11]. BcraHoBieHO BIUIMB J00aBKH Ha
¢dopmMyBaHHS ~ sKOCTi  X1i0a,  BHTOTOBICHOTO i3
MIIEHUYHOTO OOPOIITHA BUIIOTO COPTY (Tabm. 4).

Tabmuns 4 — Brmis HaciHHA 9ia Ha AKICTb XJ1i0a

Cuposuna, % 110 [Tutommii KommnekcHa
MIIIEHUYHOTO 00’em x1104a, OI[iHKA SIKOCTI,
GopomuHa r/em? Oaris
0 (kOHTpPOIB) 2,76 79
5 2,98 85
10 2,98 87
15 2,72 84
OdeBHIHO, IO BBEICHHA 4Yia JO pPELHENTypH

MIICHUYHOro XJiba MO3MTHBHO IO3HAYAEThCS Ha HOTO
IUTOMOMY 00’€Mi, SIKHH 3pocTae y ceperHpoMy Ha 8 % Ta
KOMILUTEKCHIH omiHmi sikocTi (5—8 6Gami). [Ipote, 5K 1y
BHIAJAKYy 3 aMapaHTOBHM OOpOIIHOM 1 BHCIBKaMH,
KUTBKICTh 3ApiOHEHOTO Yia HE IOBUHHA IIEPEBHUIYBAaTH 5—
10 % 1o MacH MIIEHUYHOTO OOPOTITHA.

30inblIeHHs YacTKH (YHKI[IOHAIBHOT CHPOBHHU Y
peuentypi  Oysae  CHpPHUSTH  HaJaHHIO  HPOJYKTY
037I0POBYMX  BJIACTHBOCTEH. Y  Tabm. 6 HaBemeHa
XapaKTEepUCTHKA OPraHOJICNTUYHOI OLIHKK Ta (i3HKO-
XIMIYHAX TOKa3HHUKIB SIKOCTI BHPOOIB, BUTOTOBJICHHX 3
nonaBanssM 10 % amapaHTOBOr0 GopoIHa 1 via (Tadi. 5).

Conig BiI3HAYHUTH, )1 (6) npu JI0JaBaHH1
amapaHToBOro OopoImIHa BHPIO Mae MPUBAOIMBHHA KOJIIp
CKOPMHKH{, HE3HauHy IIOPCTKYBAaTy MOBEPXHIO, M SIKY,
aje Memo YHIUTBHEHY M AKYIIKY, Ta I00pe BHpaskeHHH
CMakK BJIACTUBHII JTaHOMY XJIi0y, 3 HE3HAUHHM IIPHCMaKOM
amapanToBoro Ooporrsa (puc. 2). Ilpu nogasanni 10 %
HaCiHHs Yia BHPOOM MaloTh NpaBWbHY (opMmy, riaaky
MOBEPXHIO, IPUEMHUIA 3arax Ta CMak, aje Mae cipyBaTHi
KOJIip M’SIKYIIKH 3 TMOMITHUMH YacCTHHKaMH OOOJIOHOK.
[Ipore 3arajxom OpraHoJeNTHYHI ITOKa3HUKUA IaHOTO
BUpPOOY € HAMOUTBII TPUHHATHUMH.

OO0roBoproBaHHs pe3yJbTATIB

Hacigast ~ amapanty ~ Oarate  KOMIDIEKCOM
MOJIHEHACUYCHHUX JKUPHHUX KHUCIOT, MPUYOMY iX BMiCT
ckimamae 77 %, a 3HaYHA 4YaCTKa >KHPHOKUCIOTHOTO
CKJaJly  HaJeXWTh JIHOJEBIH  KHCIOTi, 3  sKOI
CHUHTE3YEThCS apaxiJIOHOBa KUCIIOTA, IO € MICTABOKO IS
CHUHTE3y  NpOCTarlaHgWHIB B opranizmi  [12].
BcraHoBneHo, 10 y [OCHIIKyBaHii amapaHTOBiW ol
OCHOBHHMH XUPHUMH KUCIIOTaMH € JiiHojeBa (41 %), ska
3a0e3mnedye 3pOCTaHHSA M S30BUX KJIITHH B OpraHi3mi

BICHUK HTVY "XIII" Ne 5 (1330)

147



CEPIA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX"

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

moauaM. OJeiHOBa KHMCIIOTa, SKa ckiafgae 18 %, akTUBHO
BIUIMBA€ Ha CTIHKKM CyAWH, 3MIOHIOIOYH iX i
3a0e3neuyroud HeoOXiHUI TOHyC. ApaxiJIoHOBa KHCIIOTa
(16 %) mepenye yTBOPSHHIO PEYOBHUH, 1110 OCPyTh y4acTh
B perymsmii 0araTbOX TPOIECIB KUTTEMISUIBHOCTI
TPOMOOIMTIB 1 IHIIMX EJEMEHTIB, aje O0COOJMBO
MIPOCTarjIaH/ANHIB, SIKi MalOTh BEJIHMKE 3HA4YEHHA SK
peJoBHHAM HalBHIIOi 0i0JIOTTYHOT aKTHBHOCTI.

Tabmuis 5 — Skicte Xmi0a, BUTOTOBJICHOrO 13
JIOJJaBaHHSM aMapaHTOBOTO OOpOITHA i ia

XapakTepucTHKa IPU BBEICHH] y

eLeITYpY:
Ioxa3Huk 4 Py
aMapaHTOBOTO .
Tia
6opormiHa
OpraHoJienTHYHA OI[IHKA
Cipysarwuii 3
Koui Binmmii 3 cipyBaTuM TTOMiTHUMH
P BiATIHKOM YaCTHHKaAMH
000J104€eK
I'manka, € He3HAuHA
IloBepxHs AKa, . I'manka
HIOPCTKYBATICTh
®dopma IIpaBunbHa IIpaBunbHa
[pucytHiit
. [pucyTHiii 3amax i JIETKHI
CwMmak 1 3anax .
MIPUCMAaK aMapaHTy TIPUEMHHUH

MIpUCMaK Jia

BinuyBaerbcs
I'pyaxyBanus Ly
: HE3HAYHE .
m1J1 yac . Bincythe
IpyIKyBaHHS i
PO3KOBYBaHHS
4ac PO3)KOBYBaHHS
Di3UK0-XIMIUHI TOKA3HUKHU
Bogoricts, % 40 40
Kucnoraicts
i 1,4 1,4
rpa.
[opucricts, % 69 72

BIIACTHBOCTi

CTPYKTYpa
TOPHCTOCTI

Osacisng gia 10%
O xoHTpONBHNI
DamaparTose bopomso 10%

Puc. 2 — Komnnexcuna oyinka skocmi xnioa,
BU20MOBIEHO20 3 O0OABAHHAM AMAPAHMOBO20
bopowna i uia

Bucokoro 010JIOTIYHOIO IIIHHICTIO BOJOLIE 1
amapaHToBe OOpOIIHO, 1110 YHHUTh 3arajbHO3MILHIOKYY i
03/I0pOBYY 0 Ha opraHiam JoauHd  [6, 13].
BukopucranHst 6opoliHa i BUCIBOK 3 aMapaHTy B SIKOCTI
CHUPOBHUHHM 11 BUPOOHUIITBA XJ1i0a T03BOJIUTH 30araTuTH
XJ1i0 OIOJIOTIYHO aKTHBHUMH pPEUOBHHAMH. [limBUINCHUI
BMICT XapuoBHX BOJIOKOH CIIpHS€ BHBEICHHIO 3
OpraHi3My TOKCHYHHMX (DaKTOpiB, HPOIYKTIB OOMIHY
PCYOBHMH, 3HI)KCHHS pIBHA XOJIECTCPUHY B KpOBI.
PerynsipHe BBEJICHHS aMapaHTOBOTO OOpOIIHA y PalliOH
CIpWs€ 3MINHCHHIO IMYHITETy JIFOIWHH, TIOJNIIIIIYE
POOOTY UTYHKOBO-KHIIIKOBOTO TPAKTY.

Bimomo [11], mo mo6aBka po3MeIEHOTO HACIHHSI
gia, TOPIBHSHO 3 IIIMM, MPOTITOM MJECATH THKHIB
BXKMBaHHA NPU3BOAWUTH [0 3a0e3MEUeHHS OpTaHi3My
JIIOJMHU OUTBIII BHCOKAM BMICTOM OMera-3 KHCIIOT. Y
poboti [14,15] BH3HAuYeHO, IO BMICT OUIKIB, KHPIB,
BYIJIEBOJIB, Xap4yOBUX BOJIOKOH, 30JM HAcCiHHA dia
KoJMBaeThes Big 15 1o 25%, 30-33%, 41%, 18-30%, 4—
5% BIANOBIAHO, a TaKOX HaciHHA uia Oarare Ha
nosigeHony.

Oco0mmBe 3HAYCHHS B OpPTaHi3Mi JIIOJUHH MAroTh

He3aMiHHI aMiHOKHCIIOTH, iX JAe(iluT BIUIMBAaE Ha
pereneparito 6inkiB. Y Tabn. 6 mokazaHO 3MiHY
aMiHOKHCJIOTHOTO CKJIaAy NIIeHHYHOro xjiba mpwu

BBEJICHI y PEIENITYpy aMapaHTOBOTO OOPOIIHA Ta dia.

Tabmuis 6 — AMIHOKUCIOTHMM cKiag XJi0a,
BUTOTOBJICHUX 3 0JaBaHHsIM aMapaHTOBOTO OOPOIIHA Ta
HACiHHSA Jia

Jlo6oBa aMfﬂiio_ X6 3

AMmiHOKHCTIOTH | TOTpeOa, é)HM HaCiHHIM
MT Jia
OopomrHOM
Banin 1638 315 340
I3oneitun 1260 286 306
Jletinuua 2460 509 554
Jlizun 1890 211 231
Meruonint 655 103 136
UCTEH
Tpeonin 945 224 235
Tpunrodan 252 71 95
®eHutananii+ 1575 315 356
TUPO3UH
Cyma
HE3aMiHHHX 10675 2032 2252
aMIHOKHCJIOT
Hait6inbmm BMICTOM aMIHOKHUCIIOT

XapaKTepH3yeThCs XJI0 3 J0JaBaHHAM HaciHHS 4ia (Ha 12 %
OUTbIIE TIOPIBHAHO 3 KOHTpoJeM). Y pa3i JofaBaHHS
AMapaHTOBOr0 OOpPOIIIHA TAKOX BIAJIOCS MOKPAILATH CKIIAJ
He3aMiHHUX aMiHOKHCJIOT Ta 30iUIbmmMTH iX BMicT Ha 4 %.
[MpuBeprae yBary Te, 110 BMICT JI3MHY IOpPIBHSHO 3
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KOHTPOJIEM 3aBIISIKH BBEICHHIO T00ABOK 301IBIIICHO HA 26—
39%. Bamig, neduMH Ta  130JICMIMH  BBaAXAIOTHCS
OCHOBHMM €HEPreTHYHHM MarepiaioM i M’S3iB 1
CKJIa[Ial0Th TOJIOBHUHY CIIOKUTOTO MIOACHHOrO Oinka. Y
3pasKy 13 JOJaBaHHAM HACiHHSA dYia YacTKa BaliHy,
JICHIMHY Ta 130JIeHIMHY 3pocia Ha 8 %, TPEOHIHy — Ha
12%. VY 3pa3ky i3 amapaHTOBUM OOpOLIHOM 4YacTKa
BaJTiHY, JII3UHY Ta 130JIeHIMHY 3pocTtac Ha 3 %o.

[Ipu BxuBaHHI xJ1iba 3 4ia moTpeba y i30eHIMHI,
aAMIHOKHCIIOTI, O Oepe yJacTb y eHepreTHIHOMY OOMIiHi,
3aI0BONTBHAETHCA Ha 63 % Bia 10OOBOT MOTPEOH JIFOTMHH.

Xmi6 3 amapantoBuM OopomHOM Ha 90 %
3a[I0BOJIBHSE TTOTPEOM OpPraHi3My JIOAWHHU y TpunTodaHi,
KA perymoe (yHKIiI €HOOKPUHHOI CHCTEMH Ta Mae
AHTHIETIPECHUBHY JIiIO.

BaxnuBuMm € 30araueHHst xiyiba OinkoM: TpHU
JIOJIaBaHHI Yia y XJ1i0 BMicT Oinka 30i1bmIyeThest Ha 7 %o,
amapaHToBoro Oopomuo — Ha 60 % (puc. 3, 4). Ilpu
EOMY KaJlopiiiHicTh xmiba BuUpoOiB Oyme 3pocratu 3 207
0 266 Kkai, [0 MakKCHMajibHa JUIs Xiiba 3 dia 3a
paxyHOK 30UIbIIEHHS] KUTBKOCTI KHPY B CKJIaJli IPOAYKTY.

= Bk, 1
= Xapuosi ponokHa, 1

® PuGodnasin (B2), Mr

Hiamm (PP), mr
= Docdop (1), mr
o Kanifi (K), mr

Mariit (Mg), mr
® Kauiit (Ca), wr

X6 mmenmannit LlnHk (Zn), mr

Gen mikopicTaNA

noGaBok = Tpuirrodan
oBanok

Puc. 3 — 3mina 6ionociunoi yinnocmi xniba npu
BUKOPUCMAHHI HACIHHA Yid

® bk, 1
= Xapiosi Bonoki, T
® PuGodmasin (B2), Mr

Xmi i3 ronaBanHsM
10 % amapaHTOROTO

Gopomua X
Himma (PP), wr

u Qocdop (P), Mr
w Kaiii (K), mr
Marsiit (Mg), nr
o Kanpiit (Ca), M1
Xoni6 nuensysdi
Oea BUKOpHCTAHHS
JI0DABOK

Lk (Zn), Mr

u Tpurodan

Puc. 4 — 3mina 6ionociunoi yinnocmi xniba npu
BUKOPUCMAHHI AMAPAHMOB020 6OPOULHA

BpaxoByroun ~ XiMIYHMH ~ CKJIaJi ~ TPOIYKTIiB
MepepoOKu aMapaHTy 1 4ia, X0, BUTOTOBJICHHH 3 iX
BUKOpDHCTaHHSIM, Oyne 30araueHuid  MiHEpalbHUMH
peyoBMHAMHU. BBeIeHHS HACiHHS dYia y peuentypy
30UIBIIye BMICT TaKnX MiHEpaJIbHUX PEHUOBHH, SIK MarHiw,
HATpii Ta IMHK y 2 pa3dW Ta IMOKPWUBAE IOOOBY IOTPeOy
opranisMy momuan Ha 20-40%. Minp momomorae
pEryJIoBaTH MpolecH 3a0e3MEeUYCeHHs KIITHH OpraHizmy
KHCHEM 1 JO0moMarae KiCTKOBOMY MO3KY 3AiHCHIOBAaTH
Horo KpoBOTBOPHY (YHKI[iO, B JaHOMY BHUIIIKy BMiCT
ObOro MiKpoesneMeHTy 30utbieHo y 10 paziB mpu
JI0JlaBaHHI HACIHHA yia.

AMapaHTOBe OOpPOLIHO TaKOX XapaKTepU3yETHCS
BHCOKHM BMICTOM MiHEpaJIbHUX PEYOBHMH, HANpUKIAL,
BMICT Kalblifo y XJi0i 32 yYMOBM JIOJIaBaHHS TaKOTO
boporrna  30ueieHo Ha 37 %. Kanpmiidi BruiMBae Ha
BHYTPIIIHBOKIIITHHHI TpoliecH, (GopMyBaHHS KICTOK Ta
MiHepaizaiio 3y0iB, Oepe ydacTh y 3rOpTaHHI KpOBI.
BMmicT MarHiro y IOCTiIXKyBaHUX 3pa3KaxX 3pocTae y 2
pasu. JloOpa 3abe3nedeHicTh OpraHi3aMy MarHieM CHpHsie
Kpauiiii mpoTuzii crpecoiii curyauii ta aenpecii. [nHk
SBJIIETHCS BYKIUBUM MIKpOENIEMEHTa, KU HeOoOXiTHUM
IUTT  HOpPMaNbHOI (YHKII TOPMOHIB, y 3pa3Ky 3
JOJaBaHHIM aMapaHTOBOro OopomHa iforo BMicT Oyio
36i1bmeHo Ha 2 %. Dochopy HaNEKUTh MIPOBiIHA POIb Y
(YHKIIOHYBaHHI IEHTPAJbHOI HEPBOBOi CHCTEMH, Y
Iporecy OOMiHy pedoBUH Y M’si3aX, KUIBKICTh pochopy y
JOCTITHUX 3pa3Kkax Oyia 30unblieHa Ha 55 %.

Omxe po3poOiieHi BUPOOHM € MOCTavalbHUKAMH
010JIOTIYHO aKTUBHUX PEUOBHMH. MOJXKHA BiJ3HAYHMTH, IO
JaHi xJy1i600yno4YHi BUpOOM MaroTh MiJBUIIEHY XapyoBi
LIHHICTh 3a paxyHOK 30aradeHHs IX MOXHBHUMH
pEYOBMHAMH 1 NAIOTh MOXKIIMBICTH YPi3HOMAaHITHIOBaTH
aCOPTHMEHT BHPOOIB (PYHKITIOHATEHOTO TIPU3HAYCHHS.

BucHoBkH

X110 € IPOAYKTOM MacOBOTO CIIOKHBAaHHSI, TOMY
Horo 30aradeHHsi 0iOJIOTiYHO AKTHBHUMH PEUYOBHHAMHU €
aKTyaJIbHUM HAnpsMKOM PO3LIMPEHHS aCOPTUMEHTY
XJ11000yI0YHUX BUPOOIB (YHKIIIOHATTBHOTO
NIPU3HAYCHHS, KUIBKICTh SIKUX Ha YKPalHCHKOMY PHHKY €
oOmexxenor. Ilpomyktn  mepepoOkm  amapaHty —
0OpOIIHO, BUCIBKHU, OJisl — BUCTYNAIOTh JDKEPETIOM DSy
¢hi31070TIYHO  aKTMBHUX CHOJNYK. BcTaHOBiEHO, mIO
JKUPOKHCIIOTHUH CKJIQJ aMapaHToBOi oJIii BiAPi3HIETHCS
BMICTOM TaKHMX >XHPHHX KHCJIOT SIK JiiHoieBa (41 %) ta
apaximonoBa (16 %), sKi BiTHOCATBCS IO PEYOBUH 3
BHCOKOIO  OIONIOTIYHOIO  aKTUBHICTIO.  AMapaHTOBE
OOpOIIIHO BHCTYIIA€ JDKEPETIOM JOCTYITHOTO POCIMHHOTO
oinka (15 %). 3acrocyBaHHS NPOIYKTIB MEPepoOOKH
amMapaHTy — OOpoOIIHa 1 BHCIBOK — CYTTEBO HE
MO3HAYAETHCS Ha TOTIPIICHH] CIIOKUBUUX XapPaKTEPUCTUK
npu ix BBemeHHI y peuentypy B kinmbkocti 5-10 % no
Macu OoporiHa. BukopucranHs y ckiami xiiba gia sk
CHUPOBHHHU 3 BUPaXEHIMHU (YHKIIIOHATIBHUMH
BJIACTHBOCTSIMH MO3UTHBHO MO3HAYAETHCS HA 00’ €MHOMY
BUXONi, SKHH 3pocTae B cepenHboMy Ha 8 %, Ta
OpPTaHOJIENTHYHHUX TOKa3HHUKAX SIKOCTI BUPOOIB, aie XJib
HaOyBae cnenu(igHOTO CipyBaTOro BiATIHKY.

BBenmennst amapanToBoro OOpoIIHa y KUTBKOCTI
10% mo wMacu TIIEHHYHOro OopolHa 3a0e3mnedye
30UIbIIeHHsT BMICTY LMHKY 1 docdopy y 1,2-1,5 pasm,
KaJblilo — y 2,4 pa3u MOPIBHSIHO 3 MIICHUYHUM XJIOOM
0e3 mobaBok. I[Ipw BXKHMBaHHI MIICHWYHOTO XJi0a,
BUTOTOBJICHOTO 13 JIOJABaHHSIM HACIHHS Yia y KUIBKOCTI
10%, oprani3m moauHA Oyae I0AaTKOBO 3a0e3IeucHHA
KaybLieM, GocopoM, MiJUI0, KUIBKICTh SIKUX 3pOCTaE y 2
i 10 pasiB BiamoBigHOo. BuKopucTaHHS amMapaHTOBOTO
Oopomrna i gia 30arauye X110 Xap4OBHMMH BOJIOKHAMH Ha
54 % Bim 1000BOi TmOTPeOWM, a TaKOX MOJIMNIIye
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aMIHOKHUCJIOTHHH CKJIaJl IPOJYKTY 32 PaXyHOK 3POCTaHHS
BMICTY JIeWIMHYy, BalliHy, i30yeiiuuHy, (QeHinanaHiny,
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Ouonoeuueckas aKmu6HOCMb HeMpPAOUYUOHHO20 OJid X1eDONeKapHO20 NPOU3B0OCMEA Cbipbsi, 4 UMEHHO aMApaHmosou MyKu,
amapanmogulx ompybet, amapanmogo2o Macia U 4ud, KOmopsle OMHOCAMCA K NUWEGbIM KOMNOHEHMAM, KOmOopble CO0eplcam
3HAuUUMenvHOe KONUYECHE0 NUMAmenbHblX U Ouonocuuecku axkmusHwvlx eeujecms. Onpedeneno, umo accopmumenm xneba
0300p0BUMENbHO20 HAZHAYEHUS HA YKPAUHCKOM PbIHKE AGIACMCs 6eCbMA 02PANUYEHHbIM, NOIMOMY €20 0bo2aujeHue 6UON02ULeCKU
AKMUBHLIMU  8eujecmeamu NPUpPoOOHO20 NPOUCXOdCOeHUs Oydem CnocobCmeosams pacuuperuio npoOyKyuu @GyHKYUOHATbHO20
HasHaueHus. Ycmanosneno, 4mo amapanmosds MyKa umeem nogvluieHHoe cooepiicanue benka (15 %) u kaemuamxu (4,4 %) no
cpasHenuio ¢ nuenuyHoll. Buisgnenvl ocobeHHoCmu JHCUPOKUCIOMHO20 COCMABY AMAPAHMOB020 MACAA, NOIYYEHHO20 MemOOOM
sakyymnotl sxcmpaxyuy, 90% KOmMopo2o cocmaguAiom JUHONE6AA, ONeUHO6As, APAXUOOHO6AsA U NANbMUMUHOBAS KUCIOMDbL.
Yemanoeneno svicoxoe cooeporcanue 6 amapanmosom macie aunonesot (41 %) u apxuoonosoii (16 %) kuciom, komopowie s67110MCs
He3aMeHUMbIMU U 00IA0AI0M BbICOKOU OUONO2UNECKOU aKMUBHOCMbIO. Buiasnensl ocobennocmu eausHus npoOyKmos nepepadomxu
amapanma u wua Ha Gopmuposanue Kavecmea nuieHuyHozo xaeba. Ilpumenenue npoOykmos nepepabomku amMapanma - MyKu u
ompybeil - cyujecmgeHHo He CKaA3bleaemcs HA YXyOuileHuu nompeOUmenscKux Xapakmepucmuk npu ux 66e0eHuu 8 peyenmypy 6
xonuuecmee 5—10 % k macce myku, a npumenenue 2—6 % amapanmogozo macia @ cocmage peyenmypbl NUEHUYHO20 Xaeba
Heyenecoobpasno. [lobasnenue uua Kax colpbs C BbIPANCEHHBIMU QYHKYUOHATLHLIMU C8OLicmeamu 8 Koauuecmse 5—15 % k macce
NUEHUYHOU MYKU NOJIOJICUMENbHO CKA3bIBAEMCs HA O00beMHOM 6biXx00e NPOOYKMA U Op2aHONenmuyeckux ceolcmeax xnebad.
Hokasano, umo sedenue amapanmosol MyKu 6 peyenmypy xieba obecnewugaem yiyyuieHue MUHEPATbHO20 COCMABA NPOOYKMaA, a
UMEHHO e20 obozaujerHue YuHkom, gocgopom u karvyuem 6 1,5-2,5 pasa no cpasuenuio ¢ nuieHuuHviM Xiebom 6e3 dobasok. Ilpu
yhompeOaenuu NueHUYHo20 Xieba, U320MO6IeHHO20 ¢ 000A6NeHUeM CeMAH Hud, Opeanusm uenoseka 0Oyoem OONOIHUMENbHO
obecneyen kanvyuem, gocghopom, meodvio, Koruwecmso komopuvix eozpacmaem 6 2 u 10 paz coomeemcmeenuo. Ycmanosneno, umo
ynompebienue nueHuuHo2o xaeba c 00basneHueM amapaHmogo2o Myku u yua obecnevugaem nuuegvimMu 8o1okHamu na 54 % om
cymounou nompebHocmu, a makxdlice CHOCOOCMEYem YIYHUEHUI0 AMUHOKUCTOMHO20 COCMABA U30enull 3a cuem NO6blUeHUs
CO0epIACANUS He3AMEHUMBIX AMUHOKUCTOM.

Knrouosvle cnoea: amapanmosas myka, amapanmosvie Ompyou; amapanmosoe MAcio; CeMeHd Hud;, NUleHUYHAas MyKa, xied;
Ouonozuueckas yeHHoCcmo
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