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3'SICYBAHHSI 3AJIEXKHOCTI MIDK CIIOCOBAMH TEPMIYHOI OBPOBKM 3EPHA
KYKYPY3U LHYKPOBOI I HOI'O KOJIBOPOM

A. O. IIcvonosa
lepocasna yemanosa Incmumym 3eprosux kyaemyp HAAH, éyn. Borooumupa Bepuadcwkoeo, 14,
M. [Jninpo, 49027, Vkpaina

3’sicosano ocobausocmi eniugy pisHux cnocobie mepMmiuHoi KyninapHoi 00pobKu (8apinHa y 36udall-
Hill 6001 6npo006c 15 x6.; 6apinHa y 36uuaiiniil 600i 3 0ooasanusam 1 yaiinoi noxcku 9 Yo-noeo oymy na 1 1
600u, 15 xe.; 3anixanns 6 rabopamopniu xaibonexapcoxiv wagi KK-3 npu 180 °C, 40 xs.) na xonip, cmax i
meKcmypy 3epHa KyKypyosu yykposeoi eenomuny CE401XYoprocmebnosa noxoninua F,. Buseneno 3anedic-
HiCcmb MidC cnocobamu mepmiyHoi KyniHapHoi 06poOKuU i KOTbOpOM ma meKCcmypoio 3epHa. Bcmanoeneno, 3a
AKUX YMOB 3€PHO KYKYpYO3U YYKpOB0oi Matidce He 3MIHIOE c8o2o Koavopy. Ceped mpbox cnocobie mep-
Miunoil KyniHapHoi 00pobku 3epua eenomuny CE40I1XYoprnocmebnosa kpawum 6UABUIOCH 3ANIKAHHA KAYd-
Hig 6 1abopamopuiil xaioonexapcoiin wagi KK-3 npu memnepamypi 180 °C npomsieom 40 xe., mexcmypa i
bazpsaHull KOip 3epHa 3anumanucs 6es smin. Ilpu eapinui xauanie y 36uyatiniti 800i KOIIp 3epHA NO2IpULY-
6ascs, a 6 niokucieHitl 9 Y%o-num oymom, xoua i Oy8 Oewjo Kpawjum, npome IHMEHCUBHICMb 3a0apEIeHHs.
3MEHULY8ANACh, A 3ePHO CMABAN0 OiNbUlL KPUXKUM.

Knrouoei cnosa: Zea mays L., kyxypyosa yyxkposa, 3epHo, aHmoyianu, Koaip, mepmiuHa oopooka.

Kykypyn3a mykposa (Zea mays L.) Bimoma
moactBy 3 1779 p. 3'aBunacs BoHa B pe3yJbTari
MyTalii 3yOOBUAHUX 1 KPEMEHUCTHX COPTIB KY-
Kypymsu [1]. Pi3HOMaHITHICTH cHOCOOIB BHUKO-
PHUCTaHHS Ta METOAIB NPUTOTOBIISHHSA KyKYpya-
3 IYKPOBOi 3yMOBJIEHA BHUCOKHUM ITOIIUTOM Ha
Leil IpOXYKT XapuyBaHHS Ha CBITOBUX PHUHKaX,
a HACHYCHICTh BEIMKOIO KUIBKICTIO BiTaMiHIB
(B1, B, B3, B1p, C, E, PP) i mikpoenemeHTaMmu,
Maiike YeTBepTa YaCTHHA NEePIOIUIHOT CUCTEMHU
J. I. MeHneneeBa, yMOXKIIMBIIIOE PO3TIIAAATH KY-
Kypya3y Kk ¢yHkuioHanbHy DKy [1-5]. 3epHO
0arpsiHOro0 KOJIbOPY MICTUTh 3HAYHY KUIBKICTh
a”TouiaHiB. lle Benmka rpyma BOJOPO3YMHHUX
MIrMEHTIB, K1 HAJEXaTh 0 Kiacy (hJIaBOHOIIIB
1 K1 HaJar0Th 3a0apBJICHHS 3epHY — BiJ ITOMa-
paH4YeBO-UYE€PBOHOTO J0 YOpHO-(ioneToBoro [6].
[TlirMeHTH BHUKOHYIOTh TaKOX (YHKIIIFO aHTHOK-
cunanTis [3].

AKTyaJbHUM € CTBOPEHHS KYKYpPYI3H
IIYKPOBOI 13 36pHOM OarpstHOro KoJibopy, BUCO-
KHM BMICTOM aHTHOKCHUJAHTIB 1 BiTamiHy P.

AHTOIIaHN 3MIHIOIOTH BIATIHOK Ta 1HTEH-
CUBHICTh 3a0apBICHHS B CEpEAOBHUINAX 13 Pi3-
HUM 3Ha4YeHHsM PH, 3a pi3HOi TemmepaTypu To-
mo [7-10]. Tomy nyke BakjHBO, 100 MpUBa0-
JUBUN OarpsHUM KoJIip HE 3MIHIOBaBCS B IPO-
1eci TepMiuHOi KyliHapHOT 0OpOOKM KayaHiB

Indopmanis npo aBTopa:

KyKypYy/I3U I[yKpOBOi.

Mema 0ocnidxncenna — NOCHITATH K 3Mi-
HIOETbCS KOJIIp 3€pHA KYKYPYA3H LIYKpOBOi 3a-
JISKHO BiJ] TEPMIYHOI KyJIiHapHOT 0OpOOKH.

Mamepianu i memoou 00CHiOHCEHHA.
JocmikenHs: mpoBoauiuch B JlepkaBHild ycra-
HoB1 [HCcTUTYT 3epHOBUX KynbTYyp HAAH B na-
Ooparopii OGioTexHoiorii. ExcriepuMeHTaIsHIM
MaTepiajaoM Oynu KayaHW KyKypyI3H MOMYJsIii
F4 (CE401xYopHocTebioBa).

I'enotunu  CE401 Tta YopHocTebioBa
ojnepxaHi B yMoBax CHHEITbHUKOBCHKOI CeJeK-
uiHo-mocmiaHoi cranuii. [Tomynsis Fs (CE401
xYopHocTeOn0Ba) 3'aBuiiacs B X011 TiOpuausa-
mil Ta caMO3anIeHHs.

JUis gocnipkeHHsT BUKOPUCTOBYBAIM Ka-
YaHU 3 36pHOM OarpstHoro Koiabopy — ¢aza mMo-
J04YHOi cTUTIOCTI, Ha 21-23-Tr0 A00Y micis ca-
Mo3anuieHHsd. Po3risganu Tpu CrocoOu Tep-
Mi4HOT 00poOKHM KauaHiB: 1) BapiHHS y 3BUYAMi-
HI BOJI; 2) BapiHHS Y 3BUYaNHIN MIAKUCIEHIN
BO/i; 3) 3amikaHHA B ooropTkax. KoxHuii kauan
OyB MOJUIEHUH Ha TPU YACTUHU: BEPXHIO, Ce-
PEIHIO 1 HIKHIO. BepXHIO 4YacTHHY KOXKHOTO Ka-
yaHa BapWIM MpOTAroM 15 XB. y 3BU4aliHii BO-
I, CepeIHIO — y 3BUYANHINA BOMI 3 JI0JIaBaHHAM
1 gaiinoi jnoxku 9 %-Horo oury Ha 1 1 Bomm —
15 XB. micns 3aKUMaHHsA, HWXKHIO — IIUIBHO 3a-
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Puc. Bnaue mepmiunoi 06pooku i konip 3epra KyKypyosu uykpoeoi cenomuny F,(CE401xYopnocmeodnosa):
(1) — kauanu 6e3 mepmiunoi 06pooku; (2—4) — kauanu ¢ npoueci mepmiunoi 0opooxu; (5-7) — nicns mepmiunoi 06pooku; (2, 5) — eapinns y 36uuatinii
600i, 15 xe6.; (3, 6) — éapinns y 36uuaiiniii 600i 3 dooasannsam 1 uaitnoi noxncxku 9 %-nozo oymy na 1.1 60ou, 15 xe.;
(4, 7) — 3anixanns ¢ wagi nabopamopnin xnioonexapcoxin KK-3 npu 180°C, 40 xs.

3eprosi kyromypu. Tom 3. Ne 1. 2019. C. 26-30 https://doi.org/10.31867/2523-4544/0056 27



rOpTalIM y JIUCTKOBI OOTOPTKH 1 MEpeB's3yBaIn
0aBOBHSHMUMH HUTKaMH, a IMOTIM 3aIliKaJid B Jy-
xoBiit magi npu temneparypi 180 °C mporarom
40 xB. B KOHTpOJIBHOMY BapiaHTi TepMivyHA 00-
poOka Oyna BiZICYTHS, OLIHIOBAIM KauyaHU B CH-
pOMY BUTJISII.

[To 3akiHUEHHIO TEPMiIUYHOI OOPOOKHU 3pa3-
KM KadaHiB OXOJIO/)KYBaJIH 10 KIMHATHOI TeMIIe-
patypu Ta aHali3yBaJIH 3a CMAaKOBHUMH SKOCTSIMH
1 30BHIIHIM BHUTIIA0M. OIIHKY CMaKOBUX SKOC-
Tei MPOBOAMIIM 3T1THO 3 J1arHOCTUKOIO 3a 5-0a-
JIBHOIO IIKaJIo10, e 1 0an — HalHMKYI CMaKoOBI
sKkocTi, a 5 OamiB — HauBumi [11]. Komip i
CTPYKTYpPY 3€pHa OIlIHIOBAJIM TaKOX 3a 5-0aib-
HOIO IIKAJIOI0, e 1 6anm — HenmpuBaOIUBUH CTaH,
a 5 GaxiB — HaOUIBII ipuBabMBHUE. [[o TOTO XK
aHaITI3yBaJIM KOJIIp BOJIH, B SIKI BaprJId KadaHH.

Pezynomamu oocnioxncenna. Pesynpratu
TEPMIYHOI KyJIiHapHOT 00POOKH KYKYpYA3H IyK-
poBoi renotuny Fs; (CE401xYopHocTebioBa)
M0JIaHi Ha PUCYHKY.

3epHO B KOHTPOJIBHOMY BapiaHTi (0e3 Tep-
Mi4HOT OOpOOKH), BiA3HAYAIOCS IHTEHCHUBHHUM
OarpstHUM KOJBOPOM 1 HIUIBHOIO CTPYKTYpPOIO
(muB. puc. (1)). Kauanu B KOHTPOJILHOMY Bapi-
aHTi Oynu HaiOLIbII MpuBabIuBUMU (5 6aiB).
Ha cmak 3epHo Oyno conojkuM, a Moro CTpyk-
Typa — Hb)KHa Ta COKOBHTA, MPOTE Yepe3 BIACYT-
HICTh TepMI4HOI OOpOOKH CMaKoOBi SIKOCTI 3ep-
Ha CTaHOBWIH 4 Oamu.

[Ipu BapiHHI B 3BHYaiiHIN HE MiJKUCIEHIN
BOJIl 3€pHO BTpayaylo KOJIp 1 CTaBalo 3€JleHY-
BaTo-cipuM puc. (2-5). Moro cran ouinOBaBcs B
1 Oajt. 3HayHa KiABKICTh AHTOIIAHIB, SIKI MICTH-
JIUCH B 3€pHI, IIPH BapiHHI BUMUBAJIACh BOJOIO 1
ocTaHHs HaOyBana IHTEHCHUBHOTO 3€lIEHYBaToO-
ciporo koibopy. CMakoBi SIKOCTI 3€pHa B JJaHO-
My BapiaHTi BiAmoBiganu OanbHii owmiHli 4.
3epHo Oyio cojoAKyBaTe, 0€3 KHCIOTro mpucMa-
Ky, alle — KPUXKHUM.

[Mpu BapinHi kavaniB (puc. (3), (6)) B mia-
KHCIIEHI! BOJI1 3epHO BTpaydaso KOJip JIUIIe Jac-
TKOBO, OCKUIBKM MITMEHTH OLibIl CTaOUIbHI y
KHCIIOMY CEepEIOBUII, HIX Yy HEHTpaIpbHOMY [8—
10]. Komip kayaniB OyB omineHnuit B 4 6amu. Lle
MOB’SI3aHO 3 TUM, 1110 YaCTHHA MITMEHTIB i3 3ep-
Ha BUMHBAETHCS BOJOIO 1 BOHA cTae OarpsHO-
pokeBoro. CMaKoBi SKOCTI IOYATKiB B I[bOMY
BapiaHTi BiAmoBigamm 3-M Oanmam: 3epHO OYyII0
COJIOJIKYBaTe, ajie 3 BIIYYTHUM MPUCMAKOM KHC-
JIOTH 1 HIUIBHIIIE, HIXK Y IONIEpEAHbOMY BapiaH-

28 3epnosi kynomypu. Tom 3. Ne 1. 2019. C. 26-30

Ti.

[Ticns 3amikaHHs KyKypyA3SHOTO KayaHa B
nyxoBiit magdi mpu temnepatypi 180 °C xomip
3epHa OyB HaWKpalmUM IOPIBHSAHO 3 IHIIUMU
JOCTIPKYBAaHUMHU HAaMU BapiaHTaMH KyJiHAPHOI
06po6ku (puc. (4), (7). Moro ouiHka cTaHOBH-
na 5 Gani, 1 BiH 3anumancs 6e3 3MiH. IMoBipHO,
1€ 3yMOBJICHO THM, IO aHTOLIaHU € BOJOPO3-
YHHHUMH ITIT'MEHTaMH, SIKi BAMUBAIOTHCS BOJIOIO
IpU BapiHHS, SK pe3ylbTaT — 3€pHO 3HeOapB-
moeThest [6]. [Ipu 3amikaHHI KOHTakT 3 BOJOIO
BIICYTHIH 1 KOJIp HITMEHTIB HE 3MIHIOETHCA.
CMmaxkoBi sIKOCTI 3epHa B I[bOMY BapiaHTi BiJIO-
Bilanu OanbHIN OIiHINI 5/5: 3epHO — coJylofKe,
HEKHCJIe, CTPYKTypa 3€pHa — JEHI0 MIUIHHIIIA,
HDK y 3BapeHUX Yy 3BHUYANHIN BO/1 KayaHiB.

OCKUTBKH KYKYpYyI3y IIHPOKO BHKOPHC-
TOBYIOTH B XapuOBill MPOMHUCIOBOCTI, OYyJ0 mpo-
BEJICHO TOPIBHSHHS OJIEPKAHUX HAMH PE3YIb-
TaTiB B JOCHiJaX 3 JAHUMU OPTaHOJENTUYHOTO
aHamizy KykypymssHoi kpynu copry HKC4685
Y1390 H. M. Ocokinoi i K. B. Kocrenpkoi [12].
Kontponem Oyma KyKypya3sHa Kpyma InIigo-
BaHa Ne 5 (I'OCT6002-69). Kpymna, ogepxana i3
3epHa renoruny JAKC4685U1390, mae sckpaBo-
JKOBTHH KOJIIp 1 BIACTUBUHN KYKYpYA3SHUM Kpy-
naMm 3amax. BiTHOCHO cMaky, BiH TPOSIBIISIBCS
cmabo i OyB, XapakTepHUU AN KYKYpYI3STHUX
Kpyn. OpraHojienTu4Ha OIliHKA SIKOCTI KpyNu
CBIIYWTH, IO BOHA BIANOBIJA€ BCTAHOBJIEHHUM
HOopMaM 3a BciMa nokasHukamu ['OCTy 6002-
69. 3epHO TEHOTHIYy KYKypyI3u LYKpoBoi F4
(CE401xYopuocTtebnoBa) Big3HAYaIoch Oarpsi-
HUM KOJIbOPOM, MPUEMHMM, COJIOJKYBATUM 3a-
MaxoM, SIKHU{ BJIACTUBMM KYKYpYZI31 LIYKpOBIi,
aJle CMaKOBl1 SKOCTI PI3HWIKCS 3aJIeKHO BiJl
crioco0y TepmiuHOi 00poOku. B ycix mocmin-
’KYBaHUX 3pa3KiB BIAXWIEHHS BiJi HOPMaJIbHOTO
CMaKy He 0yJ0, II0 € OCHOBHOIO BHMOTOIO JIsI
KYKypyJI3U XapuOBOI'O HAINpPSIMKY BHUKOPUCTAH-
Ha. ToOTO € mijicTaBu BBaXKaTH, MO KYKYPYI3y
ykpoBy reHorumny F4 (CE401xYopHocTeba0Ba)
JIOLIJTPHO BUKOPUCTOBYBAaTH 3 METOIO 3aJ]]0BO-
JIeHHA NoTpe0 HAceleHHs y MPOAYKTax Xapuy-
BaHHS.

Bucnoeku. 3anexxHo BiJ criocody Tepmiy-
HO1 OOpOOKH 3€pHO KYKYypYA3U ITyKPOBOi T'€HO-
tuny Fs (CE401xYopHocTeOn0Ba) 3MiHIOBAJIO
KoJip 1 cTpyKTypy. Halikpamii pe3yiabtatu onep-
JKaHl TpHU 3alliKaHHI KadaHiB y AyXOBill madi
npu Temreparypi 180 °C, ctpykrypa i 6arpsHuit
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KOJIIp 3€pHa 3aIMIIaauch Maibke 6e3 3MmiH. [Ipu
BapiHHI KayaHIB y 3BUYAWHIA BOMAI KOJIp 3€pHA
noripuryBascs, a B migkucieHid 9 %-num on-
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12.
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caxapuoii u e2o ugemom. 3eprosvie kyromypol. 2019. T. 3. Ne 1. C. 26-30.

Tocyoapcmeennoe yupesicoenue Hncmumym 3eproswix Kynomyp HAAH, yn. Biaoumupa Bepraockoeo, 14,

2. Huenp, 49027, Yxkpauna

Yemanosnenvt ocobennocmu 6nusnus pasHvlx cnocob08 mepmMudecKkoll KymuHapHoi oopabomku (6a-
perue 8 00bIUHOU 800€ HA NPomsdiceHuu 15 mun.; sapenue 6 0ObIuHOU 800e ¢ dobasnenuem 1 4aliHOU T0JHCKU
9 %-rnoeo yrcyca nHa 1 n 600bl, 15 mun.; 3anexanue 6 iabopamopunom Xxiebonexapnom wkagy KK-3 npu
180 °C, 40 mun.) na ysem, exyc u mexkcmypy 3epna Kykypysvl caxaproi cenomuna CE401xYoprnocmebnosa
nokonenus Fy. Bvisignena 3agucumocmo medncoy cnocooamu mepmMudeckol KyIuHapHou 06pabomku, yeemom
U MeKCmypou 3epHa. Ycmanoeneno, npu Kakux yCiosusx 3epHO KyKVpY3bl CAXAPHOU NOYMU He U3MeHsem
ceoezo yeema. Cpedu mpex cnocobos mepmuyeckoll Kyniunaprou oopabomku 3epra cenomuna CE40I1xYop-
HOCMeb106a IYUUUM OKA3ALOCH 3aneKanue novamrkos 6 iabopamopruom xaebonexaprom wragyy KC-3 npu
memnepamype 180 °C na npomsicenuu 40 mun., mekemypa u 6a2posulil yeem 3epHa OCMABAIUCH 0e3
usmenenutl. Ilpu eapenuu nouamrkos 6 0ObIKHOBEHHOU 800€ YBem 3epHA YXyoulaics, a 8 nookucienHou 9 %-
HBIM YKCYCOM, XOMsL U ObLT HECKOILKO JIyUule, 00OHAKO UHMEHCUBHOCTNb OKPAWUBAHUSL YMEHbULALACH, 4 3EPHO
CIMAHOBUNOCH OOIee XPYIKUM.

Knwwuesvie cnosa: Zea mays L., kykypysa caxapuas, 3epHO, AHMOYUAHDL, YGem, MEPMUYECKAs]
obpabomka.
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Psiolova A. O. Elucidation of the dependence between the methods of heat treatment of sweet corn grains
and their color. Grain Crops, 2019, 3 (1). 26-30.

SE Institute of Grain Crops of National Academy of Agrarian Sciences, 14 Volodymyr Vernadskyi Str.,

Dnipro, 49027, Ukraine

It is topical to develop the sweet corn with the red-colored grain, high content of antioxidants and of
vitamin P.

Anthocyanins change the hue and intensity of coloration in media with different pH values, at different
temperatures, etc. Therefore, it is very important that the attractive red color does not change during the heat
treatment process of sweet corn cobs.

The purpose of the study is to investigate how the color of sweet corn grains varies depending on the
heat cooking. The studies were conducted at the State Enterprise Institute of Grain Crops of the NAAS in the
Laboratory of Biotechnology. The experimental material were the cobs of maize of the F, population
(CE401xChornosteblova).

For research, the cobs with the red-colored grain on a kernel milk stage were used, on the 21-23-rd
day after self-pollination. Three ways of heat treatment of cobs were considered: 1) boiling in plain water; 2)
boiling in ordinary acidified water; 3) baking in husks. The grain in the control version (without heat tre-
atment) was characterized by intense red color and dense structure. The cobs in the control version were the
most attractive (5 points). The grain tasted sweet and its structure was tender and succulent, but due to the
lack of heat treatment, the grain's taste was 4 points. When boiled in plain non-acidified water, the grain lost
its color and became a greenish-gray. Its condition was estimated at 1 point. A considerable amount of
anthocyanins contained in the grain were washed out with water during cooking and the water became
intense greenish-gray. During cooking of cobs in acidified water, the grain lost its color only partially beca-
use the pigments are more stable in acidic environment than in neutral. The color of the cobs was rated 4
points. This is due to the fact that some of the pigments from the grain are washed out with water and the
latter turns reddish-pink. The taste qualities of the cobs in this version corresponded to 3 points: the grain
was sweet, but with a tangy taste of acid and denser than in the previous version.

After baking the sweet corn cob in the oven at 180 °C the grain color was the best, compared to other
variants of culinary processing we studied. Its score was 5 points and it remained unchanged. This is
probably due to the fact that anthocyanins are water-soluble pigments that are washed out by water during
cooking, as a result — the grain is discolored. When baking, contact with water is absent and the color of
pigments does not change. The taste qualities of the grain in this version corresponded to a score of 5/5:
grain was sweet, non-acidic, the grain structure was slightly denser than that of cobs boiled in plain water.

Depending on the method of heat treatment, the grain of sweet corn of genotype F,
(CE401xChornosteblova) changed color and structure. The best results were obtained when baking the cobs
in the oven at 180 °C, the structure and red color of the grain remained almost unchanged. When boiling cobs
in the plain water, the color of the grain deteriorated and in the water acidified with 9 % vinegar, although it
was slightly better, however, the intensity of color decreased and the grain became more brittle.

Key words: Zea mays L., sweet corn, grain, anthocyanins, color, heat treatment.
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