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NOPIBHAJIbHUN AHAI3 EJIEMEHTHOTI'O CKJIAZY KOPU BEPE3W BOPOABYACTOI,
CYBCTAHLLII 3 HEI TATPYHTY

©0. C. Mana

HauioHanbHul papmayesmuyHul yHisepcumem

PE3FOME. 3a AOMNOMOrod aTOMHO-EMICIMHOI CNEKTPOMETPIi A0CNIAXKEHO MAKpO- Ta MIKPOE/IEMEHTHUIN CKag
I'PYHTY, KOopW 6epe3n 60poaBYaCTOl Ta BUIYYEHOrO 3 Hel ryCToro eKCTpakTy. BCTaHOB/IEHO AKICHWNI CKNaj, Ta KislbKiCHUI

BMICT 5 MakpoenemeHTiB Ta 19 MikpoesieMeHTiB.

KJIKOYOBI CJIOBA: enemeHTH, Kopa, 6epe3a 60poaByacTa, rycTuin eKCTpakT.

BcTyn. BionoriyHa akTMBHICTE Makpo- Ta MiKpo-
€/1eMEHTIB B OPraHi3mi JIIDANHN € BUCOKOIO Ta Pi3HO-
MaHITHO0. BoHM 6epyTb y4acTby dopMyBaHHi i 6yaoBi
TKaHWH OpraHiamy, B npoLecax yTBOPEHHA TKaHMHHO-
ro 6inka, y pyHKLiaX 6inblIoCTi GepMEHTHUX CUCTEM,
BXOAATb A0 CKNAaAy KANiTUH, GOPMYOTb ONTUMAJIbHI
COMbOBI CKNAAM | KNCIOTHO-NY)KHY PiBHOBAry pigvHu
OpraHi3my, BKJIIO4aOuM nia3My KpoBi, MaloTb BMJINB
Ha 3aXWMCHi peakLii opraHiaMy, B 3Ha4YHin Mipi 3abe3-
nevyyoTb MOro iMyHiteT. HopManbHa ¢yHKUIS Hep-
BOBOI, CEPLEBO-CYAMHHOI, TPABHOI Ta iHWMX CUCTEM
HEeMOXJIMBa 6€3 NPUCYTHOCTI MiHEPAIbHNX PEYOBUH
[5]. AediumT oaHOro 3 MiHepaniB MoXxe CPUYNHUTK
nopyLleHHss 0bMiHY peyYyoBWMH OPraHi3My JNOANHW.
Tak, Hanpukiag, KaabLin 6epe yyactb y GopmMyBaH-
Hi KiCTKOBOI TKQHWUHW, BXOAMTb A0 CKJ1AAy KAITUHHNX
CTPYKTYP, BiH € 060B'A3KOBNUM KOMMOHEHTOM CUCTe-
MW MiZTPUMAHHS KMCOTHO-IY>XKHOI PIBHOBArn BHYT-
pillHbOro cepepoBMLA opraHismy [10, 11]. MarHin
noTpibHWI ANS 3BiSIbHEHHS eHeprii Byrn1eBo4iB npu ix
OKWCHEHHI B OpraHi3mi, bepe y4actb B HopManisauii
36yaMBOCTi HEPBOBOI CUCTEMU, CMPUSTINBO A€ Ha
$YHKLiOHaNbHWMIA CTaH M'A3iB cepuda Ta MOro KpoBo-
NMOCTaYaHHS, MA€ aHTUCMACTUYHY Ta CYAMHOPO3LUK-
ptoBasibHy Aito. Migb 6epe yyacTb y npouecax 06MiHy
PEYOBWH Ta TKAHWHHOIO AMXaHHSA. LIMHK Ma€ 3Ha4veH-
HA ANA OianbHOCTI rinodisa, cTaTeBmx, HAAHNPKOBNX
335103, 6epe yyacTb y nNpoLecax KpOBOTBOPEHHS, 3a-
rO€HHA paH [7, 8].

OfHUM 3 IKepesTMiHEPaJIbHUX CMOJTYK € POC/IN-
HWU. TOMy BMBYEHHS MaKpO- Ta MiKPOE/IEMEHTHOTO
CKNaAy POC/IVH € aKTYasIbHUM Ta NEPCNeKTUBHUM,

Kopa 6epe3n 6opoaasyacToi (Betula verrucosa
Ehrh.) wnpoko BUKOPUCTOBYETHCS B HeodililHin
MeOMUNHI AK paHO3arolBasibHUN, aHTUCENTUYHUNA,
NpoTM3anasibHNIM 33cib, NpM XPOHIYHMX THINHUX pa-
Hax Ta TpodiYyHMX BMpasKax, NMPONEXHAX, CaAHaX
Towo [4, 5]. CTapoBWHHI TPaBHUKM NPOMNOHYOTL BU-
KOPMCTOBYBATM KOpY 6epe3n npu 3axBOPHBAHHAX
cnMcTeMmn KpoBoobiry, 3/10AKICHNMX HOBOYTBOPEHHSX,
3anaJiIeHHAX ceyocTaTeBoi cnctemm T1a JIOP-opraHis

[4].
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Wnpokni cnekTp ¢apMakonoriyHmx edekTiB
Kkopu 6epesn 6opoaaByacToi 06YMOBIEHUI HaAB-
HiCTIO 6i0/10TIYHO aKTUBHMX PEYOBMH | peYOBMH Nep-
BWMHHOIO CMHTE3Y — MaKpO- Ta MiKpOEJIEMEHTIB.

MeTolo AoCNiA>KEeHHA CTaNo AOCAiIAXEHHA Ma-
KpO- Ta MiKpoeJIeMeHTHOro ckaaay Kopu 6epesu 6o-
pOAABYACTOI, F'YCTOro eKCTPAKTY 3 Hely MOPiBHSAHHI 3
IPYHTOM.

MaTepiani MeToam pocnip>xeHHsa. O6’ekTamm
BMBYEHHA 6ynn Kopa 6epe3n 60poaaBYACTOl, FPYHT,
Ha SIKOMY 3pOCTajJIN POCJIMHK, Ta FYCTUN €KCTPaKT
Kopu 6epesun (ekcTpareHT 40 % CcnNUpPT eTUJIOBUN).
Kopy Ta rpyHT 36upanu Ha TepuTopii XapKiBCbKol
obnacTi B nepioa cokopyxy y 6epesHi. N'yctnn ekcr-
PaKT OTPMMYBAJIN 33 3arasibHONPUNHATUMWN METO-
avkamu [6].

JocnipKeHHs AKICHOro ckniagy Ta KiJibKiCHO-
ro BMiCTYy Makpo- Ta MiKpOeJIeMeHTIB NpoBOANAMN
MeTO0M aTOMHO-eMICiMHOT cnekTpoMeTpii Ha 6as3i
nabopatopii aHaniTMYHOT XiMii  dYHKLUiOHaNbHMX
MaTepianiB Ta 06’'eKTiB OTOYYOYOro cepeaoBMLLA
AHY HTK «IHCTUTYT MoHOoKpucTanis» HAH YkpaiHu
(M. XapkiB). KanibpyBanbHi rpadikun B iHTepBani Bu-
MipIOBaHMX KOHLEHTPALUil eneMeHTiB byayBann 3a
JOMOMOTOI0 CTaHAAPTHMX NPO6 pPO3UMHIB conen Me-
Tanis (ICOPM-23-27). InA po3YMHEHHS KYNpyMy BU-
KOPWCTOBYBAIN KMCJIOTY HIiTPaTHY KBanidikauii 4., a
Npw aHani3i iHWKX eNleMeHTIB — peakTUBM KBanidika-
Ljii X.4. T3 ABiYi ounLleHy Boay. Mpobu BMMNaptoBann
3 KpaTepiB rpadiToBMX eNeKTPoAiB Yy po3paai Ayru
3MIHHOIO CTpyMy cusioto 16 A npm ekcno3uuii 60; Ak
Oxepeno 36ya)KeHHS CnekTpiB BUMKOPMCTOBYBAN
IBC-28. PeecTpyBann cnekTpy Ha ¢doToniBui 33 Ao-
nomoroto cnektporpada APC-8 3 TpUNiH30BOIO CUC-
TEMOI0 OCBIT/IEHHSA WiNVHN Ta AP PaKLiAHO peLliT-
koto 600 wTp. / MM. doToMeTpyBanuM NiHil cnekTpiB
Npu AOBXWHI XBWAi Bif 230 40 347 HM. BUMIipIOBaHHA
iHTEHCMBHOCTI NiHiiy cNnekTpax AocNiAXyBaHMX Npob
Ta rpagyloBasibHUK 3pa3sKiB NpPOBOANAM 33 AOMOMO-
roto mikpodpotometrpa M®-1. BigHOCHe CTaHAApPTHE
BigXnneHHA (anS n'aTK napasiesibHUX BUMIpIB) He
nepesnwyBano 30 % npu BU3HAYEHHI YNCNOBUX MNO-
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Ka3HWKiB BMICTy eneMeHTiB. BiAHOCHe cTaHpapTHe
BiAXWMNEHHA AN1A 5 BMMiplOBaHb He NMepeBuLLYBaJ1o
30 % npuv BU3HAYEHi YNCIOBMX 3HAYEHb KOHLLEHTpPa-
uin enemenrTis [1-3].

Pe3ynbTaTn 1 06roBopeHHsa. Y pesynbraTi go-
CNigXeHHA BM3HA4YeHO 24 MiHepasibHUX eJleMeHTH.
Pe3synbTaTtv HaBedeHo y Tabnuui 1. BcTaHOBNEHO,
o Ans ycix o6'ekTiB 4OCNIAXEHHA MOXHA BCTaHO-

BUTW HACTYMHWUW PAL HAaKOMWYEHHA eJIeMEHTIB 3a
3MEHLIEHHAM iX BMIcTy. 119 KOpM — MaKpoeneMeH-
T Hakonn4yyBannca: Na>K>Si>Ca>Mg>P; mikpoene-
MeHTM — Al>Fe>Mn>Cu>Zn>Ni>Mo, ana rycroro
eKCTPaKTy MakpoenemeHTn: Na>Si>K> Ca>Mg>P;
MikpoenemeHTn — Fe>Al>Mn>Cu>Zn>Ni>Mo i gna
rpyHty — MakpoenemeHTtn: K>Na>Ca>Si>P>Mg;
MikpoenemeHTn — Fe>Al>Mn>Ni>Cu>Zn>Mo.

Tabnunus 1. Makpo- Ta MikpoeJsieMeHTHUI ckag kopu 6epesn 6opoaaByacToi
B NMOPIBHAHHI 3 N'YCTUM eKCTPAKTOM KOpPM Ta I'PYHTOM

CumBon BmicT enemeHTa, (yMr/1007T)

€JIEMEHTA Kopa* ryCTUN eKCTPaKT KOpu** FPYHT**

Na 3200,00 2100,00 1100,00

K 1360,00 540,00 1760,00

Ca 260,00 110,00 570,00
Mg 175,00 39,00 91,00

P 20,00 8,00 100,00

Al 26,00 4,70 680,00

Mn 7,00 0,90 130,00

Fe 15,00 7,00 3400,00
Ni 0,04 0,02 6,00
Cu 0,70 0,28 3,00
Zn 0,15 0,03 1,00
Mo 0,03 0,01 0,05

Si 320,00 550,00 410,00

MPUMITKN: «*» — B pO3paxyHKY Ha abCOJIIOTHO CYXy CMPOBMHY, «**» — B pO3paxyHKY Ha abCONIIOTHO Cyxui 3aaMwok, Bmict Co<0,03,
Cd<0,01, As<0,01, Hg<0,01, Bi<0,03, Sn<0,2, Ag<0,03, Ga<0,01, Sr<0,01, V<0,01, Ti<0,01.

BMICT BaXXKnx MeTaniB 3HaX0ANBCA B MeXax BU-
MOT FPaHMYHO AONYCTUMMX KOHLLEHTPALIN 418 Cnpo-
BMHM Ta XapyoBMX NPOAYKTIB, L0 BiAMNOBIAAE BUMO-
ram 4oV [1].

Y Kopi BMICT HaTpito ByB Maixxe BTpUYi BULLMIA,
HIXK ¥ FpYHTI Ta B 1,5 pa3a BULLMIA, HIX Y F'YyCTOMY eKC-
TpakTi (BianosigHo 3200,00 mr / 100 r, 1100,00 mr /
100 r Ta 2100,00 mr / 100 r). Kanin B 1,3 pasa 6inbLue
MiCTUBCA Y FPYHTI, Hi>XK y KOPpi, Ta B 3,6 pa3a binblue, Hix
y ryctoMy ekctpakTi (1760,00 mr /100 r, 1360,00 mr /
100 r Ta 540,00 mr / 100 r). BMIiCT KanbLjito y rpyHTi
(570,00 mr /100 r) 6yB 6inbLUKMI HiX Y KOpi B ABa pa3u
(260,00 Mr/1007T) Ta 6inbL HiXX Y N'ATb pa3iB BULINKA 3a
BMICT Y rycToMy eKcTpakTi (110,00 mr /100 ). Ciniujiym
BWJIY4aBCA Y rYCTUI eKCTPAKT B KislbkocTi 550,00 mr /
100, woy 1,3 pasa 6inblue, HixX y rpyHTi (410,00 mr /
100 r) Ta y 1,7 pasa Bulle, Hix y kKopi (320,00 mr /
100 r). B 3HaYHWMX KiJIbKOCTAX MarHi HakonmyyBaBcA
y kopi (175,00 mr / 100 r), a y eKCTPaKT BUIyYanoca
y 4,5 pa3a meHule (39,00 mr / 100 r). Y rpyHTi BMIiCT
Liboro esnemMeHTa ckias 91,00 mr /100, wo y 2 pasu
MeHLLE, HiXX Y CUPOBWHI i y 2,3 pa3a MeHLLe, HiX Yy cyb-
CTaHUji. BMicT dpocdopy y rpyHTi, NOPIBHAHO 3 KOPOIO,
B 5 pasis Buuwni (100,00 mr /100 rTa 20,00 Mr /100 1
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BignoBiaHo) Ta 6inbw HiX y 10 pasis BULWMIA 33 BMICT
y cybcTaHuii (8,00 mr / 100 r). MakCMMaNbHWUIA BMICT
3a/1i3a BM3Ha4yeHo y rpyHTi (3400,00 mr / 100 r), npo-
Te y KOpi Ta ryCTOMY eKCTPaKTi Lilen e/leMeHT Hakonu-
YyBaBCA Y HE3HAYHWMX KisibkocTax (15,00 mr /100 T Ta
7,00 Mr/ 100 r BignoBigHO). Taka 3aKOHOMIpPHiCTb CMno-
CTepiranacb ANS aJsIlOMiHII0 Ta MaHraHy. Tak, Makcu-
MaJibHa KiJIbKiCTb aJIFOMIHitO COCTepiranach y rpyHTi
(680,00 Mr / 100 r), 3HAYHO HWXXYNIA BMICT Y KOpI Ta
rycTomy ekcTpakTi (26,00 mr /100 rTa 4,70 mr /100 1
BiANoBiAHO). MaHraH MakcMMasibHO HAaKOMMYyBaBCA y
rpyHTi (130,00 Mr /100 T), a y Kopi Ta cybcTaHLji BMicT
efieMeHTy cTaHoBmB 7,00 Mr /100 rTa 0,90 Mr /1001
BignosigHo.

BUCHOBKKW. MeTOo40OM aTOMHO-eMICiNHOI cnek-
TPOMETPIii BM3HAYEHO AKICHWMM CKNapg i KinbkicHMIA
BMICT MAKpo- Ta MikpoesieMeHTiB y Kopi 6bepesu
6opopgaByacToi Ta rycToMy eKCTPaKTi, MOPIiBHAHO 3
rPyHTOM. BCTaHOBNEHO 24 MiHepasibHUX CMOJYKU.
Y pocniaxysaHux o06'ekTax 6ysi0 BU3HAYEHO BUCO-
KW BMICT XXUTTEBO Ba)KJINBUX €/IEMEHTIB — HATPIlo,
Kanito, KaJbLito, MapraHuo Ta cinidiymy. OTpnMaHi
OaHi 6yayTb BUKOPWUCTaHI NpyY CTaHAapTM3aLii cupo-
BWHW Ta cybCTaHLin 3 Hel.
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THE COMPARATIVE ANALYSIS OF ELEMENTS OF CORTEX BETULA BIRCH,
SUBSTANCE OF IT AND SOIL

©0. S. Mala

HauioHanbHul ¢papmayesmuyHul yHisepcumem

SUMMARY: using atomno-emission spectrometry method the study of element composition of cortex betula birch,
substance of it and soil was conducted. There are 5 macro-elements and 19 micro-elements were determined in the

investigated objects.

KEY WORDS: elements, bark, betula verrucosa, thick extract.
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