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Hayionanvnuii ynisepcumem 6iopecypcie i npupoodokopucmysanus Ykpainu
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Hayionanvnuii ynisepcumem 6iopecypcie i npupoodokopucmysanus Ykpainu

BIOXIMIYHHH CKJIAJ IIEPTH JIICOCTEITY YKPATHH

Jocniosxceno OGioximiunuil CK1a0 nepeu OMpPUMAHOI 3a PIZHUX Med0300pi8 6 YM0o8ax
Jlicocmeny Yxpainu. Bcmanoeneno, wo 6ioximiunull ckiao nepeu npedcmasieHutl, KiimKo8UHOW
(53,7-58,2%), binkom (27,5-28,2%,), srcupom (8,9-9,8%), eyeneeooamu (3,0-3,5%) ma 301010 (3,1-
3,3%). Kuposa cxknadosa npooykmy micmuna 58,1-60,8% nacuuenux, mononenacuuenux — 11,3-
11,6% i 11,7-13,1% noninenacuuenux HCuprux Kuciom. Y 0oCciioHux 3paskax eusneieHo imamin E
— 26,7-31,2 me/ke, bema-kapomun — 15,8-17,3, niayun — 11,3-12,2, puboghnasin 9,1-10,5 me/xe.

Knrwouoei cnosa: nepea, 6ioximiunuil cknaod, nepioo ce30Hy, O0HCOIUHA CiM 5

Tao6u. 1. JliT. 11.

IlocTanoBka mnpo6aemu. ®diaopa YkpaiHU OXOIUTIOE BEIUKE PI3ZHOMAHITTS
MEJOHOCHUX POCJIHUH. 3aBISKH I[bOMY MEJOHOCHI OJKOJIM MarOTh MOMKJIUBICTh Y
BUOIPKOBOCTI 3aroTiB/Ii HEKTapy 1 MUJIKY 3 TUX YU 1HIIMX BUIIB pociauH. Bigomo [1,
2, 11], mo y mpomeci Ab0THO30MpaIbHOI POOOTH, 3AJIEKHO Bi MOTPed ciM’i B
MOKUBHUX PEYOBHHAX, MEJ030IpHUX YMOB Ta 0araThOX IHIIMX YMHHHUKIB, OJKOIH
XapaKTEePU3YIOThCA PI3HOK IHTCHCUBHICTIO (Quiopomirparii. 3a3Buuail y mporueci
BereTalli OUTbIIICTh POCHUH (ha3y LBITIHHSA NPOXOAAThH Yy NEPIIii MOJOBUHI BECHIHO-
JITHBOTO TepioAy, a 3 JHUMHS M 10 OCeHl iX BUIOBE PI3HOMAHITTS MOCTYIOBO
3MeHIyeThes [3, 4]. Tomy Men, OOHDKKS Ta mepra, ki OTpUMYIOTh Bl OJIK1T MatOTh
BUpaXeHy MOJ1(DIOPHICTh y NEPILiA TOJOBHUHI CE30HY, @ MOHO(DIIOPHICTH — 13 APYroi
nosioBuHu Jdita. [lonidaopuuil Men uu mepra mMaroTh OUIBILY KUIBKICTh MOKMBHHX
PEYOBUH, IIUPIIUNA CIIEKTP OPraHOJENTUYHUX 03HAK HIK MOHO(MIIOpHA MPOTYKILis.

Onnak, 10 HUHI HE JOCTaTHHO JOCHTIIKEHO IOKUBHICTh BYIJICBOJHHUX 1
OUTKOBMX KOpPMIB, XO04a B HAyKOBIH JiTepaTypl NPEACTaBICHO HIMPOKHM CHEKTp
myOJiKaliil BIIHOCHO 3aroTiBili, epepoOKku Ta ix croxuBaHHs [1-7]. [lepmr 3a Bce e
CTOCYETBCS MIEPTH.

3aroToBIAOYM MUJIOK OJUKOJIM TMPUHOCATH OOHDKXKS, SK€ 3a BHIOBUM
CIIBBIJHOIICHHSM BIAPI3HIEThCA. [1moTeTHYHO 1€ MOXKe OyTH TOB’S3aHO 3
MO>KJIMBICTIO PErYJIIOBaHHs Mpolecy (popMyBaHHS 3amaciB MEpru i3 OOHDKKS THX
BU/IIB POCJIHH, SIK1 MPOAYKYIOTh TaMeTO(]ITH, 110 MICTATh HEOOX1IHI A1t OXKOIMHUX
ciMeli MOoXuBHI pedyoBUHU. OCKUIbKM eHTOMOGUIbHA pocauHHICTH JlicocTemy
VYkpaiHu 10CUTh pi3HOMaHITHA, TO BaXKJIMBO HE JIMIIE 3HATU OOTaHIYHE MOXOJKEHHS
nepru, ane u ii OloximiyHuil cknazn. L{i maHi cipusSTUMYTh CYTTEBOMY JOMOBHEHHIO
TEOPETUYHUX 3HAHb 3 NMUTaHb KUBJICHHS OKLUJI, MOKUBHOCTI MEPru, ii NEpPBUHHOT
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00pOoOKH, BAKOPUCTAHHSI TOLIO.

HocnimkeHHss O10XIMIYHOTO CKIIaly MEprH, sIKy 3aroTOBISIOTH OJKOIHU €
BOXJIMBUM HANPSIMOM JAOCHIIDKEHb Y OJKUIBHULTBI. PO3MIMpEHHS TEOpeTUUHHUX
3HaHb MOKMBHOCTI MEPrH OTPUMAaHOI 3a PI3HUX YMOB MeA0300py CHpUATHME
BJIOCKOHQJICHHIO CHUCTEMHU YTpUMaHHS OJDKUI, MOMIMIICHHIO SKOCTI MPOAYKIIi, SKY
OJIEPKYIOTh BiJl HUX.

3BakaroyM Ha 1€ MeTO HAIIUX AOCTiIKeHb OyI0 MpoBeeHHs 010XIMIYHOTO
aHai3y rnepru OTpUMaHoi 3a Pi3HUX MeA0300piB B yMoBax Jlicocteny Ykpainu.

O0’ekTH TAa MeTOAMKA JoCHifxKeHHsl. [l jgocarHeHHs MeTH Oylo
MOCTABJICHO 3aBAaHHsS: BiAIOpaTH Bl OJ/IKOIMHMX CIMEH 3pa3ku Meprd B pi3HI
MepioAr MaciYHOTO CEe30HY (BeCHa, MepIiia 1 Japyra IMOJIOBHUHA JIiTAa), BU3HAUYUTH
010XIMIYHUHN CKJIaJ] TEpTH.

YopoaoBx ce30Hy BiJ CiMe TpbOX Macik pi3HUX obnactedt (M. Mupropon,
[TontaBchka 0011.; ["onociiBcbka HaBuanbHO-AocaiHa nacika HYBill Ykpainu /30na
kouiBlli — PokuTHsHChKMM paiioH, KuiBckka 00:1.; cMmT. BpaniiBka, MukosnaiBcbka
0071.) BiAOMpany 3pa3Ku MEepru HUISIXOM BHUPI3aHHS JUISHOK CTUIBHUKIB, A€ OJKOJIU
30cepe/KyBainu 1eil kopMm. BinOip mpoO 3aificHIOBaid TpHU4i: BECHOIO Yy MEPioa
LBITIHHS TI00BUX; BIITKY — [-II nekama depBHsA Ta B numHI Ha Yac Meno300py i3
COHSIIIIHMKA. 3pa3ku 30epiraiv y XOJOJWIBHUKY, a IMOTIM 13 KOMIPOK BUAAQISIIN
IpaHyJIH MEPri.

Bin xoxHOro oTprimanoro 3paska (3rigHo 3 JICTY 7074-2009 Ilepra. Texuiuni
ymoBu) BinOupanu 10 rpanyn nepru [8]. KopucTtyrouuch 3araibHOMPUHHATUMHU
METOJMKAMHU TIPOBEJM TiApoJii3 3pa3KiB, a MOTIM JOCHIAWIM iX 3a O10XIMIYHUM
ckianom y akpenutoBaHii Ekologicke laboratoria SNAS CrnoBaipkoro arpapHoro
yHiBepcuTeTy B M. Hitpa.

HocnimkeHHss O10XIMIYHOTO CKJIaay 3pa3KiB MPOBEJIM Ha XpOMarTo-macc-
cniekTpoMeTpiuHii cuctemi Agilen 6890N / 5973 inepTtHa (kosnonka PB-225, 30 m x
0,25 mm x 0,25 HM, a3 HOCIH — reqii) [9, 10].

Inentudikamniro pevyoBUH BHU3HAYAIM, TOPIBHIOIOUM 4Yac BHMXOJAY alleTaTiB
MOJI10J1 AOCTIPKYBaHUX 3pa3KiB 13 crangapToM. KiibKicHE CIIBBIAHOIIEHHS PEYOBUH
BH3HAYaJIU B MPOLEHTAX JI0 3arajibHOi CyMM IUIOII MIKiB, @ TAKOX 3 BUKOPUCTAHHSIM
KoM 'torepHoi 6a3u nanux ChemStation.

OcHOBHI pe3ybTaTu A0CTiIAKeHHs. BiAMOBITHO 10 MPOBEACHUX TOCITIIKEHb
OyJ10 OTpUMaHO JaHi, sIKi miciist 6loMeTpuuHOT 00OpOOKH 3BEICHO Ta MOAaHO B TabmuIll 1.

BizyanbHo 3pa3ku mepru, gki Oyjio OTpUMaHO Bi CIMEW y BECHSHUN mepiof,
BIJIPI3HAJIACHh BiJl IHIIMX BHPAXEHOI MapMYpOBICTIO 3ayiAraHHsa (pakiiil muiky
PI3HOTO KOJILOPY, IO BKa3yBajo Ha ii monaidaopHicTs. [1IBuaie 3a Bce B 0uH 1 TOM
e mepiof] OJKOJIM MPUHOCUIIM A0 CBOIX THI3J OOHDAKKS 3 PI3HUX BUAIB POCIUH. 3a
pe3ynbTaTaMy 010XIMIYHUX JOCIIIKEHb BCTAHOBJICHO, IO Y MEp31 BECHSIHOTO 300py
KUIBKICHUIM BMICT CyX0i pe4oBuHU cTaHoBUB 72,955 /100 r nmpoaykty. Kpim Toro y
3paskax 1miei nepru BusBaeHo 20,31% Oinka, 7,1% xupy, 2,31% 30mu, 39,15%
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KIiTkoBUHM Ta 2,23% ByraeBoniB. VIMOBIpHO, 10 BHUCOKUH BMICT KIITKOBUHH
3YMOBJICHH POCIWHHHUM TIOXOJ/KEHHSIM CHPOBHHMU (KBITKOBOTO MHIIKY) 3 SKO1
O/1)KOJTM BUTOTOBJISIIOTH TIEPTY.

Tabnuys 1
BioxiMiuHuMii ckJIaJ nepru OTpMMAHOI y pi3Hi nepioaun ce3ony*, n=3
Ilepion 300py
MoKkasHiK MCTOI{ Mexa TpaBeHb I-I1 nexana III nexanma
JOOCIHIIKCHHA BUABJICHHA T-ICpBHfI JINITHA
M=Etm M=Etm M=Etm
Sg’ég 1;“03“‘““ GA 0,100 72,95+0,104 | 70,05+1,169 | 69.45+0,970
Binok, /100 T Kjeldahl 0,100 20,31£0211 | 19,74+0.250 | 19,08+0,335
Kup, /100 T GA 0,020 7.11£0,110 | 6,230,088 | 6,23+0,120
Hacuraeni xmnpHi GC/FID 0,001 432+0,104 | 3,620,147 | 3,72+0,168
kucinoty, /100 T
MOHOHEHACUYEHI
JKMPHi KHCTOTH, GC/FID 0,001 0,80£0,012 | 0,71£0,023 | 0,72+0,013
/100 T
[TosiHeHacu4YeH1
JKMPHI KHCTOTH, GC/FID 0,001 0,83£0,012 | 0,78+0,012 | 0,820,011
/100 T
3oma, /100 r GA 0,020 231+0,143 | 2,18£0,073 | 2,32+0,146
Kritkosnna, /100 | GA enzyme. 0,100 39,15+0,087 | 40,65+0229 | 40.45+0,087
kk
Byrnesom*, . _ 2.23+0,119 | 2,48+0,061 | 2,38+0,117
/100 T
Biramin A HPLC 0.5 1,020,005 <1 <0,5
(petuHoJ), MI/KT
Biramin E HPLC 0.5 31,20+0,987 | 29,10+1,069 | 26,70+0,850
(Toxodepo), Mr/kr
Biramin C, Mr/kr HPLC 1,0 <1 <1 <1
Bera-kapotnn, mr/kr|  UV-VIS 1.0 17,30+0,458 | 15,80+0,379 | 15,90+0,306
Biramin PP, Mr/kr HPLC 0.5 12,20+0,153 | 11,60+0,115 | 11,30£0,115
Biramia By HPLC 0.5 10,5040,115 | 9,80+0.208 | 9.10+0,153
(puboduaBin), Mr/Kr

Ipumimxa: *6ipocionoi pizHUYi Midc NOKAZHUKAMU KOHMPOTIbHUX | OOCTIOHUX 3DA3KIE He

8CMAHOBNIEHO, **eU3HAUEHHSI NOKA3HUKA NPOBOOUNU He AMecmo8aHol 8
1a60pamopHux yMo8ax 00CHiOHOI MEeMOOUKOI

JlOCHIKYIOUM  KUPHO-KUCIOTHUM CKJIaJl MPOAYKTY BHUSBIEHO HAacHUYeH1
KHUCIIOTH y KUIbKOCTI — 60,8% Bin 3arajibHOro >kupy, MoHOHeHacuyeHi — 11,3% 1
noyineHacuueHi — 11,7%. 3a mporo, y JOCHIIKYyBaHUX 3pa3kax BCTAHOBHWIIU
HasIBHICTh HE3aMIHHUX OMEra-3 MOJIHEHACUYEHUX KUPHUX KUCIOT, IO MIATBEPIKYE
LIHHICTh Tepru, sk O10J0r1YHO AaKTUBHOTO MPOJYKTY Ta BUMAara€ yAOCKOHAJICHHS
TEXHOJIOT1i Horo 0OpoOKH.
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BceranoBneno, 1o y mmMx 3paskax Nnepru HaOuIbIly YacTKy cepell BITaMiHIB
3aiimaB BitamiH E (Toxodepon) 31,2 mr/kr, 6era-kapotus 1 niatua (PP) — 17,3 1
12,2 mr/kr BiANOBiZHO. Jlemo MeHIIUM y IOCHIIKYBaHIM Tep3l BUSBHUBCS BMICT
pubodnaBiny Tta peTuHoNy. Bu3HaueHo, 10 iX KUIBKICTh y NEp3l HE MEepeBUIIyBaa
10,5 1 1,02 mr/kr. Cepen inmux BitamiH C OyB HMKYE MEX1 BUSBICHHS, TOOTO
ctaHOBUB MeHIIe | Mr/kr. OkpiM TOro, y mnep3i BH3HAUYEHO HAABHICTh W IHIIMX
BitamiHiB (Bj, Bs, By, H, K), ognak iX ki1bKicTh Oysia HUXK4a MEK1 BUSBICHHS.

bioximiyHuil ckiag mnepru onep:kaHoi BiAg OJKOJMHUX ciMell y mnepirii
MOJIOBHHI JIiTa JCIIO BIAPI3HABCSA 3a OIOXIMIYHMM CKJIQJOM BiJ JTOCHIAHUX 3pa3KiB
BECHSHOTO 300py (Tadm. 1).

VY mep3i 3arotoBieHid OJK0oiMaMH B UYEPBHI MICSII BMICT CyXOi PEYOBHHH
ctanoBuTh 70,05 /100 r mpoaykTy, mo Maiike Ha 4% (2,9 r/100 r) MeHie Hix Oyio
BUSBIICHO Yy 3pa3kax BIiIIOpaHMX B CIMEH BECHOI0. 3a KUIBKICTIO OCHOBHHX
CKJIQJIOBHX MEpra, sKy OTpUMAaJd y YEepPBHI TEX BIAPIZHSANACH BiJ BECHSIHOI. Y LHX
3pa3kax BMicT Outka OyB Ha piBH1 19,74 /100 r, mo cranoBusio 28,2% B po3paxyHKy
10 cyxoi pedoBuHH. [IOpIBHSIHO 10 TaHUX OTPUMAHMX 3a JIOCTIIXKEHHA 3pa3KiB Nepru
BECHSHOTO 300py y uX npobax O6uika Oyno menmie Ha 2,8%. lllomo BMicTy 1HIIHUX
MOKUBHUX PEUYOBUH, TO 3arajbHa KUIBKICTh >KHpPY B T€p3l OTPUMAaHOI y YEpBHI
cranoBuia 6,23 r/100 r a6o 8,9% 10 cyxoi pedoBUHH, BYIJIeBOAIB — 3,54, 301u — 3,1,
a kimitkoBuHU 58,03%. 3rigHO NMpPOBENEHUX PO3PAXYHKIB IS Mepra, MOPIBHSIHO /0
OTpUMaHO1 B TpaBHI, Mana Ha 2,4% MeHIIe Xupy, a Takox 3014 Ha 5,6%. Illo
CTOCY€EThCSI BYTJIEBOJIB 1 KIIITKOBUHH, TO iX KUIBKICTH 301UIbIMIack Ha 11,2 1 3,8 %
BIJIIIOBIIHO.

3a KUPHO-KUCIOTHUM CKJIAJOM Yy MPOAYKTI BUSBICHO HACHMUYEHUX KHUCIOT Y
kimbkocTi — 58,1% Big 3arajJibHOTO JKHpPY, MOHOHEHacuueHux maibke 11,3 1
MoJIIHEHACUYEHHUX BIANOBIAHO 12,6%. dakTUYHO 3a >KUPHOKUCIOTHUM CKJIAIOM Y
i mep3i, Ha BIAMIHY 10 MNPOAYKTY OJIEpKAHOTO BECHOIO, 3MEHIIMBCS BMICT
HACUYEHUX KHUCJIOT, a MOJIHEHACUYEHUX JIe10 30UIbIIKBCS. SIK 1 B mep31 BECHSIHOIO
300py y LMX JOCIIKYBaHUX 3pa3KaxX TEX BUSBWIM HAasSBHICTh HE3aMIHHUX OoMera-3
MOJIIHEHACUYEHUX YKUPHUX KUCTIOT.

o cTocyeThCs BITAMIHHOTO CKJIay, TO Y 3pa3Kax Mepru OTPUMAHOI y NepIii
MOJIOBHHI JiiTa BMICT BiTaMiHy E ctanoBuB 29,1 mr/kr, Oera-kapotuny — 15,8,
niauuny (PP) — 11,6 1 pubodnasiny 9,8 mr/kr BianoBigHo. [HIINX, a came peTUHOMY 1
Bitaminy C y mpoaykTi 0yso meniue 1 mr/kr, a HasBHICTh 1HIIUX (B}, Bs, By, H, K) ne
BCTAHOBJIEHO, OCKUIBKH 1X KUIBKICTh BUSIBUJIACH HIXKUE MEXK1 BUSBICHHS.

OxpiM 1MX 3pa3kiB HaMH OyJI0 TPOBEIECHO aHaji3 MepPru OTPUMAaHOI Bij
OJI>KOJIMHUX CIMEH y IPYTii MOJIOBUHI BECHSAHO-JIITHBOTO niepioay (tadm. 1).

Ha migcraBi npoBeieHOro 610XiMIYHOTO aHaji3y BCTAHOBIICHO, 110 KUTbKICHUM
BMICT CyXOi PEHYOBMHM Yy Te€p31 3aroTOBJEHIA OJKOJIaMHU y JAPYTid MOJIOBUHI JIiTa
ctaHoBuB 69,45 1/100 r npoaykry. DakTUYHO, SIKIIO CHIBCTABUTH LIEW MOKA3HHK 13
pe3yibTaTaMy OTPUMAHMMHM TPU aHali31l MEpPru BECHSHOTO 300py Ta Ti€i, Ky
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oJIep)Kajau y TEpIIiil MOJIOBUHI JiTa, TO BUSBUTHCS, IO KUIBKICHUH BMICT CyXOi
PEUYOBUHM TIOCTYIOBO 3HIKYBaBCS. Tak, MOPIBHSHO A0 BECHSHOTO MEpIioAy B Lii
nep3l KUIbKICTh CyXoi pedoBuUHU Oyna meHmioro Ha 4,8%, a BIZHOCHO 3pa3KiB
OTpUMaHUX y mepirii mosoBuHi jita Ha 0,9% (Ttabn. 1). 3HM)KEHHS BMICTY CyXOi
PEUYOBHUHHU Y Tep31 KOKHOTO MOCTIAYIOUOro Mepioay 3aroTiBil Mir OyTH MOB’g3aHuH 13
MIJBUIICHHSIM KUTBKOCT1 BOJIM Y TIPOAYKTI. Tak, HAMU MOMIYEHO, 1110 32 aKTUBHIIIOT
3aroTiBii 0[KOJIaMH HEKTapy OOHDKKS M0 THI3J CIMEH HaJIXOAWTh OUIBII BOTKe. Sk
pE3yNbTaT, Ta ¥ CyJIA4M 13 KIJIBKOCTI CyXO1 PEUOBHMHU B MPOJYKTI, O)KOIU (GOPMYIOTh
3amacu OUTKOBOT'O KOPMY, Jie BMICT BOAM Yy nep3i gocsrae 29,1-30,5%.

BusnaveHo, 1110 3a BMICTOM NOKMBHUX PEUOBUH Y MpoOaX Mepru OTpUMaHoi y
ApYTii MOJOBUHI JITHBOTO NEpioay Ha 010K mpuxoaunoch 27,47%, xupu — 8,97,
ByriieBoau — 3,43%. 3HauHy 4acTKy, SIK 1 B MOTMIEPEAHIX 3pa3Kax, y Iii mep3i 0yio
BUSIBJICHO KJIITKOBUHU — 58,2% 110 BMICTY CyXOi PEYOBHHH, a 30Jia 3aiiMajia BChOT'O
quire 3,3%.

AHaNI3yI0un KUPHOKUCIOTHUHN CKJIaJ BCTAHOBJIEHO, IO Y MPOAYKTI MICTUIIOCH
HACUYEHUX KHUCIOT Yy KUTBKOCTI — 59,6% BiJ 3arajibHOTO KUPY, MOHOHEHACUUYEHUX —
11,6 1 moninenacudeni — 13,1%. 3a BMicTOM BiTaMmiHIB y mpoOax Iiei mepru Oyio
BUABIIEHO TOKo(depoiy — 26,7 mr/kr, Oera-kaporuny — 15,9, nianmuny (PP) — 11,3 1
pubodnasiny 9,1 mr/kr BiamoBimHO. BMicT peTmHONYy B LHX 3pa3kax OyB Mexi
BusiBjicHH: 0,5 mr/kr, a BitaMmid C — HK4e 1 MI/Kr.

BucHOBKM Ta mNepPCHeKTHBH NOJAJBIIMX AOCHIIKEeHb. Y3arajJbHIOYHU
pe3yabTaTu AOCIIPKeHh MOXKHA JIATH TaKOTO BHCHOBKY. 3a O10XIMIYHUM CKJIaJIOM
nepra oTpuMaHa y pi3HI mepiogu Meno30ipHoro ce3oHy B ymoBax Jlicocremy
VYkpaiHu HeOogHOpigHA, WI0 OOYMOBJIEHO HASBHICTIO B HIA NHUJIKY pPI3HOTO
00TaHIYHOTO MOXOKEeHHS. bloXIMIUHUI CKJIaa mepru NpecTaBIeHUN, KIITKOBUHOIO
(53,7-58,2%), 6inkom (27,5-28,2%), »xupom (8,9-9,8%), Byrnesomamu (3,0-3,5%) ta
3omot0 (3,1-3,3%). Kuposa ckianoBa npoaykty mictuia 58,1-60,8% HacuueHHX,
MoHoHeHacuueHnx — 11,3-11,6% 1 11,7-13,1% nosiiHeHaCHYEHUX KUPHUX KUCTOT. Y
JOCHIIIHUX 3pa3kax BHsABIeHO BiTamMiH E — 26,7-31,2 mr/kr, 6eta-kapotun — 15,8-
17,3, mianuu — 11,3-12,2, pubodnasin 9,1-10,5 mr/kr.

VY nepcnekTuBi MOAaiblli JOCHIKEHHS] 010XIMIYHOTO CKJIaAy MEePrd MOXKYTh
OyTH pealli3oBaHi NPH YAOCKOHAJICHHI CHUCTEM YTPUMAaHHS CIMEH, METOJIB OI[IHKH
KOPMOBHUX PeCypcCiB, MOTIUOJICHHI TEOPETUYHUX 3HAHb 13 O10J0T1l KUTTETISIIBHOCTI
01K 1.
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AHHOTALIAA
BHOXHMWYECKHH COCTAB IMTEPTH JECOCTEITH YKPAHHBI

bposapckuit B./l., ooxmop c.-x. Hayk, npogeccop

Hayuonanvnolii ynusepcumem duopecypcos u npupooononb308anus YKpaunsl
3omuoko H.A., kanouoam 6uonocutecKux Hayk, OOYeHm

Bunnuyxuu nayuonanvusii acpapHuli ynugepcumem

Tkauenko O.I1., acnupanm

Hayuonanvnulil ynusepcumem duopecypcos u npupo0oononb3o8anus YKpaunsl

Hccneoosan o6uoxumuveckuii cocmag nepeu NOJNYYEHHOU HPpU pPA3IUYHBIX Medocbopax 6
yenosusix Jlecocmenu Ykpaunvl. Yemanoeneno, umo buoxumuueckuii cocmas nepau npeocmasiien,
knemyamxou (53,7-58,2%), oenxom (27,5-28,2%), acupom (8,9-9,8%), yenesooamu (3,0-3,5%) u
sonou (3,1-3,3%). Kuposas cocmasnaiowas npooykma cooepxcara 58,1-60,8% nacviuyennwix,
MoOHOHeHacviwennvlx - 11,3-11,6% u 11,7-13,1% nonunenacvluyeHHblX JHCUPHBIX Kuciom. B
onvImubIX 0bpazyax oonapyicern eumamun E - 26,7-31,2 me/ke, bema-kapomun - 15,8-17,3, nuayun
-11,3-12,2, pubognasun 9,1-10,5 me/ke.

Knrouegvle cnosa: nepea, buoxumuyeckutl cocmas, nepuoo ce30Hd, NYeiuHdas Cemvs
Taoua. 1. JIut. 11.

ANNOTATION
BIOCHEMICAL COMPOSITION BEEBREAD FOREST-STEPPE OF UKRAINE

Brovarskiy V.D., Doctor of Agricultural Science, Professor
National University of life and Prirodoispolzovanija Ukraine
Zotko N.A., Candidate of Biological Sciences, Associate Professor
Vinnytsia National Agrarian University

Tkachenko E.P., Postgraduate Student

National University of life and Prirodoispolzovanija Ukraine

Introduction. Investigation of the biochemical composition of the beebread, which bees are
harvested, is an important area of research in beekeeping. Extension of theoretical knowledge of
beebread nutrition obtained under different conditions of honey collection will contribute to
improving the system of keeping bees, improving the quality of products derived from them.

In view of this, the purpose of the research was to conduct a biochemical analysis of
beebread obtained in various medical collections under the conditions of the forest-steppe of
Ukraine.

Materials and methods of research. Objectives of research: to select samples of beebread

from bee colonies in different periods of the beekeeping season (spring, first and second half of
summer), determine the biochemical composition of the beebread.
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During the season, samples of beebread were taken from colonies of three apiaries in
different areas.

In accordance with the accepted methods, hydrolysis of samples was performed, and then
they were examined for biochemical composition.

Investigation of the biochemical composition of samples was carried out on a
chromatographic mass spectrometric system of Agilen 6890N/5973 inert (column PB-225, 30 m x
0.25 mm x 0.25 nm, gas carrier — helium).

Identification of the substances was determined by comparing the time of release of the
polyol acetates of the samples under study with the standard. The quantitative ratio of substances
was determined as a percentage of the total sum of peak areas, as well as using the computer
database of ChemStation.

Results of research and discussion. It was established that in the spring beebread the
quantitative content of the dry matter was 72,955 g/100 g of the product. In addition, samples of
this beebread found 20,31% protein, 7,1% fat, 2,31% ash, 39,15% fiber and 2,23% carbohydrates.

The product contains saturated acids in the amount of 60.8% of the total fat,
monounsaturated — 11.3% and polyunsaturated — 11.7%. For this, in the studied samples found the
presence of essential omega-3 polyunsaturated fatty acids.

In these samples of beebread, the largest share of vitamins was occupied by vitamin E
(tocopherol) 31,2 mg / kg, beta-carotene and niacin (PP) — 17,3 and 12,2 mg/kg, respectively. The
content of riboflavin and retinol was slightly lower, and did not exceed 10,5 and 1,02 mg/kg.
Vitamin C, B;, Bs, By, H, K were determined in the beebread, but their number was lower than the
detection limits.

In the beebread harvested by bees in June, the dry matter content is 70,05 g/100 g of
product. In these samples, the protein content was 19,74 g/100 g, which was 28,2% in dry matter.
The total amount of fat in a beebread was 6,23 g/100 g or 8,9% for dry matter, carbohydrates —
3,54, ash — 3,1, and fiber 58,03%.

The fatty acid content of the product revealed saturated acids in the amount of 58,1% of the
total fat, monosubstituted with almost 11,3 and polyunsaturated 12,6% respectively. In beebread,
the presence of essential omega-3 polyunsaturated fatty acids was found, vitamin E content was
29,1 mg/kg, beta-carotene was 15,8, niacin (PP) — 11,6 and riboflavin 9,8 mg/kg, respectively.
Retinol and vitamin C in the product were less than 1 mg/kg, and the presence of others (B, Bs, By,
H, K) was not established.

The quantity of dry matter in the beebread harvested by bees in the second half of the
summer was 069,45 g/100 g of product. The protein accounted for 27,47%, fats — 8,97,
carbohydrates — 3,43%. A significant proportion of beebread was found in fiber — 58,2% to the
content of dry matter, and ash occupied only 3,3%.

The product detected saturated acids in the amount of 59,6% of total fat, monosubstituted —
11,6 and polyunsaturated — 13,1%. The content of vitamins in samples revealed tocopherol — 26,7
mg/kg, beta-carotene — 15,9, niacin (PP) — 11,3 and riboflavin 9,1 mg/kg, respectively. The content
of retinol in these samples had a detection limit of 0,5 mg/kg, and vitamin C — below 1 mg/kg.

Conclusions and prospects for further research. According to the biochemical composition
of beebread obtained in different periods of the honey-gathering season in the conditions of the
forest-steppe of Ukraine is heterogeneous, due to the presence in it of pollen of different botanical
origin.

Keywords: beebread, biochemical composition, season period, bee colony

Tab. 1. Ref. 11.
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