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JAnnamika ¢i3iooriYHMX NOKA3HHUKIB Pi3HUX pac NUBHUX JAPiXKIKIB B
NPoLeci rOJIOBHOI0 OpOJiHHS

VY nuBOBapiHHI 3aCTOCOBYIOTH CHELIATIbHI PACH APIKIKIB, KyJIbTUBOBAaHI y
MEBHUX BUPOOHUUMX YMOBAX, MiJ] BIULIUBOM SIKMX (DOPMYETHCSA THUI MUBA 1 KOTO
AKICTb. /{7151 BUpOOHUIITBA MUBA BAXJIMBE 3HAUCHHSI MatOTh MOPG0I0ro-010XIMI14H1
Ta (p1310JI0T1UHI BIACTUBOCTI APIAKIKIB TA YMOBHU 1X KUTTEASIBHOCTI. [1,2,3]

T'onosnorwo  memoto  Oocnioxycennn  Oyno  miaiOpaTd  ONTUMAIBHY
KOHIICHTpAI[I}0 JAPDK/KOBUX KIITHH Ta BIANOBIAHY pacy APDLKIKIB IS
30pO/KyBaHHSI MIIEHUYHOrO TMHBA, JOCIIAWTH BIUIMB PI3HUX pac APDLKIKIB Ha
(13UKO-XIM14HI MOKA3HUKHU OPOAIHHS Ta MIBUIAKICTH (UHAMIKY) 30pOIKYBaHHS.

Jlnst 30pomkyBanHst Oyso B3sito oxmenene 11,0% cyciio, BUTOTOBJIEHE 13
CyMIlIl STYMIHHOTO 1 MIIEHUYHOTO COJIOJIB, 30POJKYBAHHS SIKOTO MPOBOJAWIH Y
nabopatopHux ymoBax kadenpu OIOTEXHOJOrii MPOAYKTIB OpOJIHHS 1
BuHOpoOcTBa HYXT.

Jlnst pocnijipkeHHsT Oysio oOpaHO TpU pacu MUBHUX JAPDKIXKIB HU30BOTO
OponinHsa - HiMenbKka paca Saflager W 34/70 (cyxi), Himenpka (pinki), JlaTcbka
(pimki).

Big HopMu BBEAEHHS JIPIKIKIB 3aJI€KUTh IBUAKICTH OPOAIHHS 1 IXHIH PICT.
[Ipu nmyke BHCOKMX HOpMax 3ajaul APLKIKIB, y MHUBI 3'ABISETHCA TIPKOTa 1
HEMIPUEMHHUM apoMar, a NpH HU3BKUX - MPOILEC TOJOBHOTO OpOMIHHS 3aTyXae.
Tomy 3amadero gaHoi poOOTH Oyn0 MiAIOpaTH ONTHUMANLHY /103y 1 pacy APLKIKIB
JUIsl 30pOJIKYBaHHS MUBHOIO CYyCJa, BUTOTOBJIEHOTO 13 CyMIillll SUYMIHHOTO 1
MIIEHUYHOTO COJOMAIB 1 peKOMEHyBaTH 1X JJIS MIHINUB3aBOAIB. [Ipu mpoBeaeHH1
JTOCTIAIB BHOCWIW APLKMKI y KoHmeHTparisax 0,5-1,5cm nHa 100 CM’ MHBHOTO
cycna.

30poKyBaHHS MHUBHOTO CyCjia MPOBOJMIM Yy JIaDOpaTOPHHUX YMOBaXx.
TpuBanicte ronoBHoro OpomaiHHs ckiagana 7 110. Koxknoi mobu (mo wipi
HEOOX1IHOCT1) BimOUpanucs MpoOM Ta MPOBOAMIOCS iX MIKPOCKOMIIOBAHHS IS
OL[IHKM KITBKOCTI OpYHBKYIOUMX, MEPTBUX KIITHH Ta BMICTY TJIKOTEHY, SIK
pe3epBHOI pedoBHHU. PesynpTaTh HaBeneHi y Tabn. 1 - 3y NOPOUEHTHHX
CIIBBIHOIICHHSX.

JIpiKIIKi, PO3BUBAIOYKCH Y MOKUBHUX CEpeOBUILAX 0€3 JOCTYIy KHUCHIO,

3M1MCHIOIOTH 30pOIXKYBaHHS IYKPY 3 YTBOpEHHsIM eTaHony 1 CO,.



B HopmanpHHX yMOBaX BOHHM PO3MHOXYIOThCS OpYHBKYBAaHHSIM 1 JIMIIE
1HOA1 CIOPOYTBOPEHHSIM. PO3MHOMXEHHIO KOXHOI KIITHHU Tepenye UICHHS
KIITUHHOTO simpa. Ilpu mpoBeneHH1 AOCIIy CHOPOYTBOPEHHS HAMH He OYJO
BUSIBJICHO.

Mool IpiKAXKOBI KIITUHA B TIPOLIECT TOJOBHOTO OPOJIIHHS MOTJIMHAIOTH
a30TUCTI CHOJYKH, 00 MaTtu 3Mory OpyHbKyBaTucsi. BoHu crarorh OaraTiii
OlTKamu, TjIa3Ma iX CTae€ «MacisTHUCTOO». Taki «OUIKOBI JIPDKIKI» MaroTh
JEKUJIbKa MaJICHbKHUX BaKyoOJei, KaIljil >XKUpY BIACYTHI, TIJIIKOT€HY IpPUCYTHI
TUTbKU ciiau. [1,3,4]

3MaTHICTh JPDKIKIB 10 PO3MHOKEHHS MH BH3HAayalud 3a KUIBKICTIO
KJIITUH, 0 OpYHBKYIOTBCS, K1 MiIpaxoByBaJM MiJ MiIKpockornoMm y 10 momsx
30py, a TMOTIM BHPaxOBYBaju CEpeAHE 3HAYEHHS, 1 MOAaBald MHOro Yy
BiJICOTKaX.[2]

Tabmuusa 1 — 3mina ¢izionociunux nokasznukie Himeyvkoi pacu 6 npoyeci

20J108H020 OPOOIHHS

Jo6a KonnenTparist D1i310JI0T19HI TOKA3HUKH

HOTIOBHOTO APTIACE /100 Kinvkicmo Kinvkicmo Kinvkicmo

OpOIiHHA M’ . .

K1imuH, w0 | mepmeux Kimun 3
opynvkyrwomuca, % | kiimun, % 2nniKozenom, %

3 0,5 42,00 0,66 -
1,0 44,10 0,71 -
1,5 46,50 0,82 -

4 0,5 57,12 0,92 43,13
1,0 59,22 1,20 45,90
1,5 61,13 1,23 48,22

5 0,5 46,00 1,31 55,10
1,0 48,16 1,34 58,12
1,5 49,90 1,37 60,34

6 0,5 30,11 1,35 48,36
1,0 32,67 1,37 51,45
1,5 35,01 1,39 53,55

7 0,5 19,34 1,45 49,11
1,0 23,24 1,49 52,10
1,5 25,12 1,52 54,00




Sk BugHOo 3 Tabn.l Ha n'aTy A00y TOJOBHOTO OpOMIHHS MpHUIAJA€E
HaWOLIBIIKKA TPUPICT 6ioMacu, 0COOIUBO TaM, Jie OuIbIa iX KOHUEeHTpauid. [Ipu
KOHIeHTpauil apikmkis 1,0-1,5 cm /100cM’ KinbKicTh GPYHBKYIOUHX KITITHH
3HAXOUThCA B Mexkax 48,16-49,90 %. Ha xiHenp rosoBHOTO OpoOdiHHS HacTae
(aza yHmoBUIbHEHHS POCTY, SIKa BUHUKAE BHACHIIOK CKYMUYEHHS y CEpelOBUIII
MeTa0oJIITIB 1 3HMKEHHSI KOHUEHTpalli HyKpiB. TOMy KUIBKICTh OpYHBKYIOUHX
KJIITUH 3HU3MIACh 10 25,12% npu HalO b KOHIIEHTpAIlii.

['nikoreH - TrojIOBHUI pe3epBHUN Mojicaxapuj IpixkIxkiB. Bin Biairpae
BAXKJIMBY pOJb Yy TEPETBOPEHHAX BYIVIEBOMAIB 1 3a0e3leuye MOKIUBICTh
TPUBAJIOTO POCTY 1 PO3MHOMKEHHS APLKIKIB y HECOPUSTIMBUX ymoBax. Jliis
30€peKEHHSI CBOET JKUTTEISJIBHOCTI B yMOBaxX BIJACYTHOCTI XapyyBaHHS
IPLKIKOBA KITITUHA TEPEXOJUTh HA 3alacHE EHEPreTUYHE JKEepeno, o
3HaXOJUTHCA B HIA caMmiii, BUKOPUCTOBYIOUH TIIIKOT€H. BrogoBaHICTh JpIAKIKIB
MU BU3HAUaJM ; NUISIXOM 3a0apBieHHS pO34YMHOM JIIOTOmsl, miapaxyHoOK poOuiu
y 10 monsix 30py 1 BUpaxalau CEepeAHE 3HAYCHHS y BIACOTKaX. ToMy, B KiHIII
TOJIOBHOTO OpOMiIHHS, KUIBKICTh KIITHH 3 TJIKOT€HOM 3MEHIIYEThCS 1
3HaxoauThea B Mexax 49,11-54,00%. B ocranniii ¢azi, B ¢asi 3aTyxaHHs poOCTYy,
TUSJIBHICTh JIPDKHKOBUX KIITHH IOMIPHO 3HKIKYETHCS BHACHIZOK 3017HEHHS
MOXKMBHOTO CEPEJOBHUINA 1 HAKOMUYEHHS B HHOMY IMPOAYKTIB METa00III3MYy.
KnituHm BiaMuparoTh 1 HacCTynae aBToi3.[ 3]

JIist aHanizy MU BUKOPUCTOBYBAJIM METOJ 3a0apBiICHHS KJIITUH PO3UYMHOM
MeTusieHoBoro cuuboro 3 pH 4,6 3a ®@inikom. KiibKicTh MEPTBUX KJIITUH Y BCiX
3pa3kax He nepesuiye 1,52%, mo 3HaXOAUTHCS B MEXKaX JOIMYCTUMOTO.

B Tab6n.2 naBeneHo naHi, siki OyJauM OTpUMaHi B pe3yJbTaTl JOCHIIIKEHb

3MIHH (p1310JI0TTUHUX TTOKAa3HHUKIB J|aTChKOI pacu B mporiieci OpoaiHHA.



Tabmuusa 2 — 3mina ¢hizionociunux noxasuuxie J[lamcoxoi pacu 6 npoyeci

20J108H020 OPOOIHHA

Hob6a KonnenTparist Di310JI0T19H1 TOKA3HUKH

HOJIOBHOTO Apinpkis e’/100 Kinvkicmo knimun, | Kinoxicmo Kinvkicmo

OpoiHHS oM’ .

uo Mepmeux KimuH 3
opynvkyromoca, % | knimun, % 2niKocenom, %

2 0,5 40,44 0,55 -
1,0 42,85 0,70 -
1,5 46,10 0,72 -

4 0,5 56,46 1,2 41,14
1,0 58,23 1,27 44,32
1,5 60,17 1,31 46,18

5 0,5 37,14 1,50 57,37
1,0 38,10 1,63 61,48
1,5 39,22 1,78 68,48

6 0,5 20,43 1,53 49,70
1,0 21,10 1,71 52,71
1,5 21,89 1,79 55,25

7 0,5 16,91 1,65 52,10
1,0 17,22 1,84 53,71
1,5 19,14 1,91 54,25

3 Tabi1. 2 BUJIHO, IO HA YETBEPTY A00Y TOJIOBHOTO OPOIIHHS IpUIAIae

HaOUTBIIIMI MPUPICT 610MacH, 0COOIUBO TaM, i€ KOHLICHTPAIlIS IPIKIKIB

3 3 . . .
craHoBuTh 1,0-1,5 cm™ /100cM” ,KUTBKICTh OPYHBKYIOUHMX KIIITHH 3HAXOAUTHCS B

Mexkax 58,23 -60,17%, a Ha choMy 100y KIITBKICTh KJIITHH, 1110 PO3MHOXYIOThCS

3MeHIyeTbes A0 17,22-19,14% npu konuenTpaii apixmkis 1,0-1,5 em/100en’.

KinbkicTh MEPTBUX KIIITHH Y TOPIBHSIHHI 3 HiMelbKOIO pacoro 30 IbIIMIach Ha

0,39 % . HaifOu1p1mii BMICT TNIIKOT€HY HAKOIMYMBCS y KJIITHHAX HA M'ATY 100y

TOJIOBHOTO OpOIIHHS, @ CaMe BEJIMKA KUIbKICTh HOTO 3HAXOAUTHCS TaM, Jie OLThbIIa

KOHIIeHTpalisl. Jlo KiHIg TOJIOBHOTO OPOJIIHHS HOTO BMICT 3MEHIIIY€ETHCSI, 00

JPLKIKOBA KIITHHA MTEPEXOIUTh Ha 3aMacHe MOXKUBHE JIKEPENO 3a PaXyHOK

301JHEHHS TTOKUBHOTO CEPEIOBHIIIA.




Tabmuus 3 — 3mina gizionociunux noxasnuxie pacu Saflager W 34/70 6 npoyeci

20J108H020 OPOOIHHA

Jloba KonnenTparist ®Di310J10T19HI TOKA3HUKH
TOJIOBHOTO JPIKIKIB eM’/100 .. . .. ..
Kinvkicmo knimun, | Kinoxicmo Kinvkicmo
OpoiHHS oM’ .
wo Mepmeux KimuH 3
opynvkyromoca, % | knimun, % 2niKocenom, %
3 0,5 39,10 0,50 -
1,0 41,09 0,72 -
1,5 43,50 0,75 -
4 0,5 41,12 1,51 43,13
1,0 44,22 1,59 45,90
1,5 45,13 1,63 48,22
5 0,5 33,16 2,1 55,10
1,0 39,87 2,24 58,12
1,5 41,90 2,30 60,34
6 0,5 29,11 2,17 55,36
1,0 36,67 2,26 56,45
1,5 38,01 2,31 58,55
7 0,5 20,34 2,20 49,11
1,0 23,24 2,29 43,10
1,5 26,12 2,37 45,00

Ha Ginp1iocTi MiHINMB3aBO1B JIJIsl CIIPOIIEHHS MPOIECY PO3BEIACHHS

JOPLKKOBUX KYJIBTYpP 130pO/IKyBaHHS MMBHOTO CyCJa BUKOPUCTOBYIOTh CYyXI

MMBHI APDKJKI, OTPUMaH1 3a KCEPOPE3UCTEHTHOIO TEXHOJIOTIEL0, SIK1 B MpoIeci

BUPOOHUIITBA BTpavyaroTh Ok HixK 20% cBoei akTuBHOCTI. CyX1 APIKIIKI CTAIOTh

nunonoaiouumu. Ilicns nepmmx KiTbKOX reHepalliii MoXKyTh CTaTH

I1aCTIBUENOA10HUMH, ajie MIBUAKO JIETEHEPYIOTh, BTPAYatOTh YUCTOTY 1

MIJUISITaloTh 3aMiHi, TOMY X BUKOPUCTOBYIOTH OJTHOPA30BO, 110 MPU3BOJIUTH /10

301IBIIICHHS] BUTPAT.

3 Tabi1.3BUIHO, IO HAMKpale APLKIXKI PO3MHOKYIOTHCSI Ha YETBEPTY J00Y

TroI0BHOTO Gpoxinas. [lpn koHmeHTpamii apixmwkis 1,0-1,5 cm’/100cM KimbKicTh

OpYHBKYIOUMX KJIITUH 3HAXOJUThCS B Mexax 44,22- 45,13%, 1110 3Ha4HO MEHIIE Y




KUTBKICTB cTaHOBHUTH 41,12%, 1110 Takok 3Ha4HO Mayo. KiTbKICTh MEPTBUX KIIITHH
npu KoHteHTpamii 1,5 cm>/100cM’ cTaHoBHTH 2,37%.

3 tabu. 1-13 BUIHO, 1O PICT 1 PO3MHOMXKEHHS APLKIKIB B TOYATKOBUMA
Mepi0/] TOJIOBHOTO OPOJIIHHS NPOTIKAOTh y BUMJISIAI MOIIOHOT KPUBOT POCTY, AKa

XapakTepHa 1151 6aratboX MikpoopraHizmis (puc.1).
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Puc.1. Kpusa pocty apixmxkiB pac Saflager W 34/70, Himenbkoi Ta JlaTcbkoi
npu KoHmeHTpamii 1,0 cm’/100 ev’.

B nar-da3zi Buaumi 03HaAKM PO3MHOKEHHS JPDKIKIB BiICYTHI. TpuBaiCTh
ui€ei ¢pazu craHoBUTH 1-1,5 1o0M, TOMY HalIl JOCIIKEHHS MU NMOYMHAIU Ha 2-Ty
no0y rojoBHOro OponiHHs. B nar-gasi picT KJIITUH HalOUIbII IHTEHCUBHUM,
HIBUAKICT OpyHbKYBaHHS HailOuibm mBuaka. CaMme TyT cHocTepiratbes
HalOpmMi npupict Oiomacu. Kpaimry 37aTHICTH 10 PO3MHOMKEHHS MPOSBHIN
IpLKIKI B3STI Yy KOHuUeHTpamisx 1,0-1,5 cM® . 3a IMBHAKOrO PO3MHOMKCHHS
pO3MiIpU KJIITUH TMOMITHO 3MEHIIYIOTBCS. Y CTalioHapHId (a3l picT APDLKIKIB
MOBUIBHO 3MEHIIYETHCS, 1 10 1 KIHUSA KUIbKICTh )KMBUX KJIITHH 3aJUIIA€ThCs 0€3
3MiH. JIpDKIKOBI KIITUHUA 30UIBIIMIKNCH, OO TMOYaAlIoCs CHOUPTOBE OpOJIHHS,
PO3MHOXEHHSI 3HAYHO YHOBUIBHWIIOCh, TOMY 110 3MEHIIYEThCA KUIbKICTh
€KCTPAKTY 1 MPOXOAUTh HAKOMIUYEHHS CIIUPTY.

KinbkicTh MEPTBUX KIIITUH HE nepeBulyBaia 2,37%, 1110 3HaXOUThCS B
MeKax JOIMyCTUMOro. Bennka ix KUTbKICTBMOKE CIIPUYMHUTH YIIOBUILHEHHS

OpOIHHS, CIIPUSTH aBTOJI3Y 1 PO3BUTKY CTOPOHHBOI MIKPO(DIOPH.



BucHoBKY .

. Haiikpamummu 17151 30poKyBaHHSI TMBHOTO Cyclia € Apikapkl pac HiMenbkoi
Ta JlaTchKol.

. OnTUManbHOIO KOHIEHTPALIE0 APLKIXKIB, Al 30pOI>)KyBaHHS TUBHOTO
cycna € Hopma 1,0-1,5 cm Ha 100 o,

. Haitbuibmma KibKICTh OpYHBKYIOUH KJIITHH MPUIAJIA€ HA YETBEPTY A00Y

TOJIOBHOTO OpOIHHS.
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	Для аналізу ми використовували метод забарвлення клітин розчином метиленового синього з рН 4,6 за Фініком. Кількість мертвих клітин у всіх зразках не перевищує 1,52%, що знаходиться в межах допустимого.

