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Jlocriooceno sxicms OOpowiHa i3 3epHA NWEHUYi, NPOPOWeH020 6 PO3UUHI
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YaockoHaneHHs TPaaUuLIMHUX TEXHOJOTIM KyJTiHApHOI MPOIYKITii
HUISIXOM BUKOPHUCTaHHS JOOABOK 03/10pOBYOI0O MPHU3HAUEHHS € aKTYyaJbHOIO
HAYKOBOIO Tpo0semMor0. BopomHo — HpoayKT MOBCAKIEHHOTO BXKHUTKY,
KUl Ma€ HUXK4YY XapyoBY M O10JOrIYHY LIHHICTH MOPIBHSHO 13 LLJIBHUM
3€pHOM, OCKUIBKM TIiJ] 4ac MOMENY BiJi 3€pHIBKH BIAAUISETHCS 30BHIITHS
o0oynoHKa, sika Oarata Ha MIHEpaJbHI PEUYOBUHHU, BITAMIHH, XapyoBi
BOJIOKHA.

[Ipobrema BUpOOHHUIITBA OOPOITHIHUX BUPOOIB MiABUIIEHOI Xapyo-
BOI I[IHHOCTI BUCBITJIeHa y HaykoBux mpaugx l. I1. bongapa, I'. B. [leiinu-
yenka, H. B. Bepemka, B. A. Mopryna Tta in. [1-4]. dns 1 BupimeHHs
BUKOPUCTOBYIOTh SIK HETPAIMIIIIIHY XapyoBY CHPOBHMHY, TaK 1 XapyoBi Ta
JieTHYH1 100aBKH. [11e oMHUM cOcOOOM MIABUIICHHS SKOCTI OOPOUTHSHOT
OPOAYKLIi € LiIecpsIMOBAaHE MPOPOLIYBAaHHS 3€pHA, OCKIIBKU IPU LOMY
BiIOYBa€ThCS KUIBKICHUNA 1 SIKICHUH MEpepo3Monil MOro OCHOBHHX Xap-
YOBUX pe4oBHH (OUIKIB, >KMPIB, BYIJICBOMIB) 3a PaXyHOK akTuBalli ¢ep-
MEHTIB, a BMICT BiTaMiHiB 3pocTae [5].

BaxnmuBuM 3aBHaHHAM OOpOIIHOMENBHOI Taly3l € TOJIMIIEHHS
MIHEpaJIbHOTO CKJaAay 3epHa micast 30opy. HaykoBusmu HVYXT [6]
PO3pO0IIEHO TEXHOJOT110 30araueHHs 3epHa UIIXOM MPOPOIIYBaHHS HOTO B
po3unHax coyie MmeTaniB. IlepcreKTHBHHM Tak0XX € 3aCTOCYBaHHS SK
CepeIoBHUIIA [Tl TPOPOLILYBAHHS 3€pHA PO3UMHIB MOPCHKOT XapuoBOi COJIi.

Merta poOOTH — BHU3HAYEHHS SKOCTI OOpOITHA 13 3€pHA MIICHHII],
IPOPOIIEHOT0 B PO3UHMHI MOPCHKOI Xap4yoBOi COJI.

OO0’€eKT TOCTIHKEHHSI — aMIHOKMCIIOTHUH, KUPHOKUCIOTHUHN, ByTJIe-
BOJIHUY Ta MIHEpAJbHUN CKJIaJ JTOCIITHUX 3pa3KiB OOpOIITHA.

[IpeameT mocaimkeHHsT — IPOPOIINEHE 3ePHO MIICHUIl copTy Odecw-
ka (Bpoxait 2011 p.) B po3unHi MOpchKoi xap4oBoi comi TM Salute di Mare
[7], sixa mupoKo mpeacTaBlieHa HAa PUHKY YKpaiHu. Bucokwuii BMicT Makpo-
Ta MIKPOEJIEMEHTIB Ja€ 3MOTYy PO3TJSIaTH ii SK ajbTepHATUBY KYXOHHIN
coni (maba. 1).

gILMATO0OdI XHh9d0dOUEO

Tabnuysa 1
MinepanbHuii ckjaa Mopcbkoi xap4oBoi coui TM Salute di Mare (na 1 r)
Mopceka MakpoesieMeHTH, MT MiKpOeIeMEeHTH, MKT
Xap4oBa .o .o .o .o . .
CiJ'IB HaTpin Mardi | KaJbI[11 KaJIlnu 341130 IIUHK M1Ib
M Salute di 306 97 64 48 360 88 75
Mare

[TonepeaHiMu AOCHIIKEHHSIMH BCTAaHOBJICHO [8], 10 pailioHalbHA
KOHIIEHTpAIlisl COJIl B PO3UMHI CTaHOBUTH 2 %, MpPH I[bOMY €HEPris Mpo-
pOLIYBaHHSI 3€pHA (BIIHOWIEHHS KUIBKOCTI MPOPOLICHUX 0 KIJIBKOCTI
3amMoueHux 3epeH) — 93.9 %, cryninp HaOpsakaHHs — 41.6 %. {ns otpumy-
BaHHS OOpOIITHA TPOPOIIEHE 36pPHO BUKJIAAINA HA CHTA i BUCYIITYBalIH TpU
temmeparypi 6570 °C y Bonoromipi Ineuz-2C 1o Bmicty Bosioru 14.5 %,
HOTIM MOAPIOHIOBAIM HOro Ha YaCTUHKHU po3mipoM 40—60 MKM 1 pOCIFOBAIH.

IIJOVOHXJd..L IHLIA0OH
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YacTka aMiHOKICIIOT, %
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JlocnikeHo aMIHOKHCIIOTHUN CKJIa] OOpOIIHA 3 MTPOPOIIIEHOTO 3ep-
Ha mieHuI. YacTka He3aMiHHUX aMIHOKHCIIOT Y HbOMY 3pocia Ha 5.7 %
BiJ] 3araJbHOTO iX BMICTY MOPIBHSHO 3 MIIEHUYHUM OOPOIIHOM (puc. 1).
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M He3zaminHi aMiHokuciaoTd  E 3amMiHHHI aMiHOKHCIIOTH

Puc. 1. YacTka He3aMIHHMX 1 3aMIHHUX aMiHOKHCJIOT:
1 — 60pOIIHO MIIEHNYHE; 2 — GOPOIIHO 3 MPOPOLICHOTO 3epHa MIISHHULI

YacTka HACHYCHUX 1| MOHOHEHACHYCHUX JKUPHUX KUCJIOT Bij 3arajib-
HOTO iX BMICTY B OOpOIIHI 3 MPOPOIIECHOTO 3€pHA IIIEHUIl 3pocia
MOPIBHIHO 3 TPAAUILIIHHUM npoaykToMm Ha 7.7 1 5.0 % BianoBigHoO (puc. 2).

YacTka MpHUX KUCIOT, %

70
60
50
40
30
20
10

0

DOOE
- I ESENEN
NN ralalele
I ]
NN ralalele
I ]
i I ralalele
I ]
NN ralalele
I ]
NN ralalele
I ]
- NN ralalele
I ]
NN ralalele
I ]
NN ralalele
i ERESERENE ]
NN ralalele
I ]
NN 21.83 ralalele
. 16.22 [.=.5.70%.1 - 17.03 |ierered
. I . BN
- I r ]
NN ralalele
I ]
ottt e ey ERIE R NS
ATATavavay BN ey BEIEIE I
ATATavavay AN ey ERIE R NS
ATATavavay BN ey BEIEIE I
ATATavavay AN ey ERIE R NS
ATATavavay BN ey BEIEIE I
ATATavavay AN ey ERIE R NS
AATarava I sy IENEREIE]

Hacwuueni >xup Hi KHCIIOTH

E] M oHOHEHaCHYEH] YKUP Hi KUCTIOTH

[ ITonineHacH4eHi >KApP Hi KUCIIOTH

Puc. 2. CiBBIZHOIIEHHS HACHYEHNX, MOHOHEHACUYECHHUX
1 MOJTIHEHACUYEHUX JKUPHUX KHUCIIOT:
1 — 6opourHo mieHnYHe; 2 — GOPOITHO 3 MPOPOIIEHOTO 3€pHA MIICHUIT

Bmict kpoxmainto B JOCHITHOMY NpOAYKTI 3HU3MBCS Ha 4.8 %, a
MOHO- Ta JUCAXapHiB 1 XapyOBHX BOJOKOH 3piC MOPIBHSHO 3 MIIEHUYHUM
o6opomHoM y 3.8 1 12.3 pasa BiANoBiAHO (puc. 3).
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B Kpoxmane @ MoHo- Ta qucaxapumy B Xap4oBi BOJIOKHA|

Puc. 3. CriiBBiTHOIIIEHHSI KPOXMAJIIO, MOHO- Ta AUCAXapHIiB 1 XapUOBHUX BOJOKOH:
1 — GopoIIHO MIIeHHYHE; 2 — OOPOIIHO 3 MPOPOIICHOTO 3epHA MIIECHUII

3acTocyBaHHS y TEXHOJIOTIi MPOPOIITYBAaHHS 3€pPHA COJIbOBOTO PO3UH-
HY JaJI0 3MOTY 30araTuTu MiHEpaJIbHUN CKJIaJ PO3pOOJICHOTO MPOIYKTY:
BMICT MarHiro, KajbIlifo, Kaiiro, 3ajli3a, MUHKY, Midi 3pic y 14.8, 7.5, 3.0,
4.7,4.2, 6.3 paza BIANOBITHO (maba. 2).

Tabnuys 2

MinepaabHuii CKJIaJ MIIEHUYHOro 00OPOIIHA i OOpOIIHA
i3 3epHa NuIeHn i, MPOPOIIEHOr0 y coJibOBOMY po3uuHi (Ha 100 r)

MinepanpHi BopormHo Bopormrso 3 TPOPOIIEHOTO Pismis, %
pPEUOBHHU MIICHIYHE 3epHa MIISHHIT
Maxkpoenemenmu, Mr
Marsiii 13 192 1376.92
Kanpmiit 15 113 653.33
Kamiii 118 358 203.39
Mixpoenemenmu, MKT
3amizo 1160 5480 372.41
unk 670 2 830 322.39
Minp 90 570 533.33

ExcrieppumMeHTaIbBHUMH JTOCTHDKEHHSIMH BCTaHOBJIEHO, IO PO3YMHU
MOPCBKOi Xap4oBOi COJIi MOXHa BHUKOPHUCTOBYBAaTH SIK CEPEIOBHIIC IS
MPOPOIIYBaHHS MIIEHUIIl 3 METOI MIJABUIIECHHS Xap4yoBOi Ta 010J0TIYHOT
I[IHHOCT1 BUTOTOBJICHOTO 3 3epHa OopornHa. /[oBeneHo, Mo Take OOpOITHO
MICTUTH O1IbIIIE aMIHOKUCIIOT, HEHACUUCHUX >KHUPHHUX KUCIOT 1 MIHEpasb-
HUX PEYOBUH TOPIBHAHO 3 MIIEHUYHUM. L[e MOSCHIOETBhCS aKTUBHICTIO
dbepMeHTIB 3epHa, K1 PO3IICTUIIOIOTh CKJIaJHI Xap4yoBl peyoBUHU (O1JIKH,
JKUPH, BYTJICBOJM) JJIS KUBIIEHHS MapocTKa. BUKOpHUCTaHHS yCiX aHaTo-
MIYHHUX YaCTHH 3€pHIBKH, 30KpeMa 30BHIIIHBOI OOOJIOHKH, YMOMJIHBIIOE
MiIBUIIICHHS BMICTY Xapu4OBUX BOJIOKOH Y OOPOIITHI 3 TPOPOIIEHOTO 3epHA.

O1xe, Takuil crmocid MpOpPOIIyBaHHs 3€pHA MOXXKHA PEKOMEHyBaTH
JI0 BIIPOBA/KEHHS Ha MIANPHUEMCTBAX 3€pHONEPEPOOHOI Traiy3i A OTpH-
MaHHsI OOpOIIIHA MiABUIIEHOI Xap4OBOi IIIHHOCTI.

gILMATO0OdI XHh9d0dOUEO

IIJOVOHXJd..L IHLIA0OH
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Kpageuenko M., Kpusopyuko M., Ilon T. Kauecmeo myxku u3 3epna nuenuyoi,
nPOpauieHHOIl 8 pacmeope MOpPCKoil nuuieeoil coau. Hccnedogano xavecmeo MyKu u3
3epHa nuieHUYbl, NPOPAUIEHHO20 8 PACmEope MOPCKol nuweeou conu. Onpedenenvl oc-
HOGHblE NOKA3AMENU XUMUYECKO20 COCMABA MO MYKU U YCMAHOGIeHA 6oee biCOKas
nUWeBas YeHHOCMb HO CPABHEHUIO C MPAOUYUOHHBIM AHATIOZOM.

Kniouesnvie cnosa: MYyKa, CTCIICHb Ha6yxaHH$[, MOpCKas IuIIeBas COJib, SHEPIUAa
npopanuBaHus, MAMEBas HEHHOCTb.

Kravchenko M., Kryvoruchko M., Pop T. The quality of flour made of wheat
germinated in sea salt solution. Improvement of traditional technologies of culinary
products by means of use of functionally purposed additives is an actual scientific
problem. Flour is an everyday-used product, which has a lower nutritive and biological
value in comparison with whole grains. It happens because outer grain shell which is
rich in minerals, vitamins and dietary fibers, is separated during grinding process.
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The problem of flour products with higher nutritional value is highlighted in a
number of scientific publications. An important task of the milling industry is also an
improvement of mineral content of grain after harvest.

The purpose of the scientific work is quality assessment of wheat flour,
germinated in a sea salt solution.

Previous studies have established that rational concentration of salt in the
solution is 2 % (grain germination energy is 93.9 %, swelling degree — 41.6 %). To
receive flour, germinated grains were laid out on sieves and dried at a temperature of
65-70 °C in a moisture tester Elviz-2C in a hygrometer till grain moisture content is
14.5 %, then it was ground to a particle size of 40—-60 microns and sieved.

Amino acid, fatty acid and carbohydrate content of germinated wheat flour were
assessed. It is found that the fraction of essential amino acids increased by 5.7 % of their
total content relatively to the control grain. The fraction of saturated and
monounsaturated fatty acids increased by 7.7 and 5.0 % of their total content in the
germinated grain flour in comparison with the traditional product, respectively. Starch
content in the experimental product decreased by 4.8 %, but mono- and disaccharides
and dietary fibers —increased by 3.8 and 12.3 times in comparison with wheat flour,
respectively. The use of sea salt solution in the technology for grain germination allowed
to enrich the mineral content of the developed product: the content of magnesium,
calcium, potassium, iron, zinc, copper increased by 14.8, 7.5, 3.0, 4.7, 4.2, 6.3 times,
respectively.

Experimental studies have established that sea salt solutions can be used as an
environment for wheat germination in order to increase nutritional and biological value
of whole grain flour. It is set that this flour contains more amino acids, fatty acids and
minerals in comparison with a traditional product. The proposed method of grain
germination can be recommended for implementation in grain processing industry
enterprises to obtain flour of higher nutritional value.

Key words: flour, edible sea salt, germination energy, nutritional value.
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