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Biotechnological processes in the solution of the problem of stability of potatoes to
Fusarium solani

The biotechnological methods allowing in vitro to conduct selection and genetic researches
of potatoes on stability to Fusarium solani are considered. Data on use of a cultural filtrate of
Fusarium solani are provided as the selective agent in a nutrient medium at cultivation of suspen-
sion culture of potatoes, identification of stability of cultural plants on an infectious background of
in vitro.
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PECULIARITIES OF TRITERPENE SAPONINS AND PHENOLICS COMPOSITION IN
LEAVES OF DIFFERENT SUGAR BEET (BETA VULGARIS L.) GENOTYPES IN VITRO
CULTURE

The results of studies on the composition of triterpene saponins and phenolic compounds in
sort, di- and triploid hybrids of sugar beet (Beta vulgais L.) are represented. It was shown that
triterpene saponins can be markers of productivity and adaptive capacity of plants.
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Introduction. In the rapidly changing climate, irregular rainfalls and prolonged droughts,
the study of plant resistance mechanisms to abiotic stresses becomes more urgent.

Significant role in the metabolic processes regulation, as well as the development of adap-
tive and protective reactions of plants belongs to saponins. The role of triterpene glycosides in
plants is various and underinvestigated. They have strong surface-active properties, increase the
activity of certain enzymes and have antioxidant function. It is also known about antiviral and fun-
gicidal function of saponins, which generally determines their essential role in general nonspecific
resistance system formation in plants [2].

Sugar beet contains saponins of triterpenoid type. Derivatives of oleanolic acid are included
into the structure of sugar beet aglycone saponins. Their allocation in tissues of sugar beet vegeta-
tive organs is inequal. The largest number of sugar beet saponins concentrated in the outer part of a
beet-root, but a relatively large amount of triterpene glycosides is also found in leaves [3]

Taking into account the important role of secondary metabolites in the adaptation responses
implementation, the aim of our research was investigation of characteristics of phenolic compounds
and triterpene glycosides in tissues of sugar beet vegetative organs in vitro culture and to establish
the possible relationship of their synthesis with adaptive capacity and the productivity of different
sort and hybrids of the Ukrainian selection.

Materials and methods. In investigation diploid sort Yaltushkivskiy single-seeded 64, dip-
loid hybrids Ukrainskiy MS 70, Uladovo-Verhnyatskiy MS 37, Uladovo-Veselopodolyanskiy MS
84, Atamansha and triploid hybrid Alexandriya were used. Plant regenerants were cultivated on the
modified Murashige-Skoog [9] medium supplemented 1 mg/l thiamine, 1 mg/l glutamine, 0.2 mg/I
6-benzylaminopurine, 0.5 mg/l naphthaleneacetic acid, 0.1 mg/I indoleacetic acid, 2 mg/I gibberelic
acid [1].

Identification of secondary metabolites in plant regenerants tissues was made by TLC meth-
od, using plates with the size 100x150 mm, sorbent — Kieselgel 60 F254 (Merck) were used. For the
phenol carbonic acids and flavonoids identification were used the next solvent systems: chloroform
- methanol - water (70 : 30 : 4) and chloroform - glacial acetic acid - methanol - water (60 : 32 : 12 :
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8). To enhance the fluorescence of substances in ultraviolet light UV (365 nm) plates with chroma-
tograms were treated with 5% EtOH solution of AICI; with following heating (5 min at 105°C).
Saponins were detected by the sequential treatment of plates with alcoholic solution of sulfuric acid
and vanillin [5]. Chromatogram was held for 7-10 minutes at 110°C until the indicative spots ap-
pearance. Photographic materials and digital experimental data processing were made in Axio-
Vision 40V Carl Zeiss. Digital data processing was made in the program Image Pro Premier 9.0
(Evaluation version). Analysis of chromatograms was performed in the program Sorbflil TLC.

Research results. In vitro conditions the accumulation of secondary metabolites in vegeta-
tive parts of sugar beet plant regenerants, including phenolcarbonic acids, flavonoids and saponins,
which has an important role in the constitutional stability formation, is triggered. General condition
of the plant organism and its survival strategy depends on the activity of phenolic compounds and
saponins synthesis. TLC in MeOH leaves extract revealed phenol carbonic acid (Fig. 1.A, B). By
the nature of fluorescence in the UV (365 nm), color reaction of FeCls solution and Ry substance the
most closely corresponds to chlorogenic acid (Rf = 0.05).

In the chloroform - methanol - water (70 : 30 : 4) solvent system after the plate treatment
with 5% EtOH solution of AICI; we have detected flavonoids and other polyphenolic substances
with blue and blue-green fluorescence. It was also marked that in vitro conditions the most active
synthesis of aromatic compounds was detected in diploid hybrids Uladovo-Verhniatskiy MS 37,
Uladovo-Veselopodolyanskiy MS 84 and triploid hybrid Alexandriya (sample Ne 2, 4, 5) and the
lowest content of phenolic compounds was found in leaves of Yaltushkivskiy single-seeded 64
(Ne 1).
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Fig.1. Chromatogram of sugar beet leaves menthol extracts in vitro (solvent systems: chloroform - metha-
nol - water — 70 : 30 : 4): A — demonstation of simple phenol compounds with 10% FeCl; solution; B — autofluorescence
of phenol compounds and chlorophylls (a and b); C — fluorescence of phenols after treatment with EtOH solution of
AlICl,

During studying of solvent systems better separation of phenolic compounds in sugar beet
tissues was in: chloroform - glacial acetic acid - methanol - water in the ratio 60 : 32 : 12 : 8. In the-
se conditions it is possible to divide more than 10 aromatic compounds in the R¢range from 0.1 to
0.72. After chromatograms treatment with 5% EtOH sulfuric acid solution and 1% vanillin solution
in the plate purple-violet adsorbent-coated glass strip appeared, this is character for saponins (Fig.
2.A). In leaves of investigated sugar beet plant regenerants of Ukrainian selection of each selected
variety we have detected saponins with R¢ indexes 0.21, 0.32, 0.35. In addition in leaves of plant
regenerants of Uladovo-Verhniatskiy MS 37 and Atamansha hybrids we have identified compounds
with R = 0.56 and 0.62. In the UV with wavelength 365 nm substance with R¢ = 0.62 and 0.67 had
a bright turquoise color luminescence (Fig. 2, B). According to the published data, an organic com-
pound with R¢ = 0.62 can be defined as oleanolic acid - basic derivative substance for the synthesis
of sugar beet triterpene saponins [4]. In contrast, a spot with R = 0.56 strongly absorbed UV (365
nm).
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Fig. 2. Chromatogram MeOH of sugar beet leaves extracts cultivated in vitro (chloroform - glacial acetic
acid - methanol - water — 60 : 32 : 12 : 8): A — saponins identification (revealing agent — 5% EtOH solution of H,SO,4
and 1% vanillin solution); B — plate in UV (365 nm); C — fluorescence of phenolic compounds after treatment with
EtOH solution of AICl,

It should be noted that the distinguishing feature of hybrids Uladovo-Verhnyatskiy MS 37
and Atamansha is a high crop yield and sugar content of beet-roots, furthermore, the last hybrid has
a high resistance to drought. According to densitograms (Fig. 3.a-d) the average content of saponins
in leaf extracts of sacchariferous hybrid Uladovo-Verhnyatskiy MS 37 in average was 2-3 times
higher than in Yaltushkivskiy single-seeded 64. It also should be noted that the relative content of
triterpene saponins with Rs = 0.32 and Ry = 0.35 for all of investigated samples was stable and prac-
tically independent of the varietal identity.
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Fig. 3. Densitograms of triterpene saponins in sugar beet leaves, separated by TLC: a) track number 1
(sort Yaltushkivskiy single-seeded 64), b) track number 2 (hybrid Uladovo-Verhnyatskiy MS 37), ¢) track number 5
(hybrid Alexandriya); d) track number 6 (hybrid Atamansha)

Thus, taking into account absolutely identical composition of nutrient media, the same pho-
to- and thermal regime of cultivated in vitro plants, triterpenoid saponins with Ry = 0.56 and 0.62
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can be biochemical markers for Uladovo-Verhniatskiy MS 37 and Atamansha sugar beet varieties
(Table 1).

Table 1
Chromatographic separation of triterpene saponins of sugar beet plant regenerants

No Sugar beet variety Ry

1 | Yaltushkivskiy single-seeded 64 0.21 1032 | 0.35] 0.51 - - 0.67
2 | Uladovo-Verhnyatskiy MS 37 0211032]035|{051| 056 | 0.62 | 0.67
3 | Ukrainskiy MS 70 0.21 | 0.32 | 0.35 | 0.51 - - -

4 | Uladovo-Veselopodolyanskiy MS 84 | 0.21 | 0.32 | 0.35 | 0.51 - - 0.67
5 | Alexandriya 0.21 | 0.32 | 0.35 | 0.51 - - 0.67
6 | Atamansha 021 1032]035|{051| 056 | 0.62 | 0.67

The average content of saponins in leaf extracts of sacchariferous plant regenerants Ulado-
vo-Verhniatskiy MS 37 and drought-tolerant Atamansha hybrid at the average rate was 2-3 times
higher than in etalon sort Yaltushkivskiy single-seeded 64.

Conclusions.

1) It was shown that the qualitative and quantitative composition of triterpene saponins and
phenolic compounds content in leaves of sugar beet plants cultivated in vitro at the same photo- and
thermal regime has varietal specificity, which is due to metabolism peculiarities.

2) Was determined that at the stage of sugar beet plant regenerants formation in vitro culture,
triterpene saponosides with R = 0.56 and 0.62 can be an important diagnostic markers in the sol-
vent system: chloroform - glacial acetic acid - methanol - water (60 : 32 : 12 : 8).

3) There is a reason to consider reasonable researches on usage of isolated by us compounds
in primary diagnostics and plant regenerants breeding on valuable agronomic character, including
potentially high drought tolerance.
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Anomauin

Knauenxo 0. JL., Jlixanoe A. @., Kpunoecvka C. A.

Ocoobnueocmi cknady mpumepneHosux CAnoHinie ma heHonbHux peuosut 8 1UCmKax pi-
3HUX 2enomunie yykpoesux oypsaxie (Beta vulgaris L.) ¢ kyasmypi in vitro

B pezynomami 0ocnidoicenv 3 euguenms ckiady mpumepneHo8ux CAnoHIiHI8 ma (PeHONbHUX
peyosun 8 copmi, ou- ma mpunioionux 2iopuoax yykposux oypsxise (Beta vulgais L.) npoananizosa-
HUtl ix KineKicHuti ma axicHuu cknad. Q62080pOI0OMbCs NePCneKmusU BUKOPUCIAHHS MPUMeEPNeHo-
BUX CANOHIHIB 01151 OIACHOCUKYU NPOOYKMUBHOCMI MA A0AnMuU8HOCI POCIUH.
Kniouosi cnosa: mpumepnenogi canoninu, ghenonvhi peuosunu, Kyismypa in Vitro, yykposi 6ypsxu
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Annomayus

Knauenko 0. JL., Jluxanoe A. @., Kpvinoeckasa C. A.

Ocobennocmu cocmaea mpumepneHoevlx CAnOHUHOE U PeHOIbHBIX 6eUleCME 8 TUCHIbAX
pazauunsix 2enomunos caxaphoi ceekanl (Beta vulgaris l.) ¢ kyasmype in vitro

B pezynomame ucciredosanuii no usyyeHuro cocmaga mpumepneHogblx CanoHuHo8 u ge-
HOJIbHLIX 8elecme 8 copme, Ou- U MPUNIOUOHBIX cubpudax caxapuoi ceexavl (Beta vulgais L.)
NPOAHANUZUPOBAH UX KOIUYECMBEHHbI U KauecmeenHwlll cocmas. Qbcyicoaromes nepcnekmussl
UCNONb308AHUSL MPUMEPNEHOBIX CANOHUHO8 8 KAYecmee MapKepos 0si OUACHOCMUKU NPOOYKIMUG-
HOCMU U A0anmMueHOCMuU pacmeHul.

Kniouesvie cnosa: mpumepnenosvie canonunul, (enoivbhvie gewecmsa, Kyibmypa in Vitro,
caxapHas ceexia
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ITEHTU®IKAIISA CTPYKTYPHUX YACTUH TEHETUYHHUX KOHCTPYKIIN B
TPAHCI'EHHHUX POCJIMHAX YKPOBUX BYPAKIB

Hageoeni pezyromamu oocniodcensv no ioenmugixayii npomomopuux i mepmiHamopHux Oi-
JIAAHOK 2eHeMUYHUX KOHCMPYKYIU ma 2eny cmitikocmi 00 2aighocamy memooom noaimepasHoi 1aH-
Yr02080i peakyii.

Knrouoei cnosa: nonimepasna nanyrozosa peaxyis, 35S-npomomop, NOS-mepminamop, cp4
EPSPs cen

Beryn. [Ipu cTBopeHHI TpaHCTEHHUX POCIUH Ta iX BOPOBAKEHHI B CUTBCHKE TOCIIOAAPCTBO
SIK KOMEPIIHHUX KYJIbTYp HaHO1IbII BAXKJIMBHUM € JOCATHEHHS BUCOKOTO 1 CTA01IbHOTO PIBHS €KC-
npecii nepeHeceHnx KopucHux reHis. [Ipobiema «3aMOBKaHHS T'€HIB» Ma€ BEIHMKE MPAKTUYHE 3HA-
YEHHS B CEJICKI[IHHIA pOOOTI MPU OTpUMaHHI T1IOpUAHUX (HOPM POCIHH, TOMY IO Y T€HETUYHO MO-
I(IKOBAHUX CUIBCHKOTOCIIONAPCHKUX KYJIbTYp BCi KOPHCHI TE€HHM NOBHMHHI (DyHKI[IOHYBaTH
crabinbHO [2]. 30KpeMa, CTablIbHICTh TEHETUYHUX KOHCTPYKIIIH B TEHOMI I[yKPOBHX OYpsIKiB Ta 1X
eKCIpecisi € MaJI0 BUBYCHUM IMUTAHHIMHU, TOMY aKTyaJIbHUM € 3’ACyBaHHA €(EKTHBHOCTI MPOSBY
TPaHCTEHIB B POCIIMHAX I[yKPOBHX OypsKiB [5].

Memoro docrniddxcensv € ineHTH(DIKALIST TPOMOTOPHUX, TEPMIHATOPHUX €IEMEHTIB T'€HeTHY-
HUX KOHCTPYKIIIH Ta KOPUCHHUX T€HIB B TPAHCTCHHHUX POCIMHAX IIYKPOBUX OYpPSKIB 3a JOIMOMOTOIO
NoJIiMepa3Hoi JaHIIIOTOBOT peaKilii.

Marepiaan Ta MeToau. B po60Ti BUKOPHUCTOBYBAIU CENEKI[IHHUNA MaTepiasl I[yKpOBUX OY-
PSKIB, SIKHM MICTHTh T€HETHYHY KOHCTPYKIIIO 3 T€HOM CTIMKOCTI JI0 TiidocaTy, 0 € AIF0U0I0 pe-
YOBHHOIO KOMepIIiiHoro mpemapary Roundup. [locmimkyBaHa TeHEeTHYHA KOHCTPYKIliS BKIIIOYAE
nocinoBHIicTh 35S mpomoTopy, NOS Tepminatopy Ta cp4 EPSPS reny. ns gocmigxkens 0ymno Bifi-
OpaHO YOTHUPH 3pa3KU TPAHCTEHHHUX POCIHMH LIYKPOBUX OYpSKiB, @ TAKOXK OJIMH KOHTPOJIbHUHN 3pa3ok,
1110 HE MiCTHB TPAHCTEHY.

Buninenns JIHK npoBoaum 3rigHo Mmetoauku po3pobaenoi k. Jpetinepom ta iH. (1991 p.)
[1]. 3amMopokeHi JTUCTKM TPAHCTEHHUX POCIHH IYKpOBHX OypskiB (o 500 Mr KOXHOTO 3pa3Ky)
PO3THpAH B OXOJIOKEHIN CTYIII 3 JOJaBaHHIM JIi3yI04oro 0ydepy, 1o MICTUB KaTIOHHUH JeTep-
reHT L{TAD pi3HuX KOHLIEHTpAIliil 1151 yTBOPEHHS HEPOZUYMHHOTO KOMILJICKCY HYKJIETHOBUX KUCIOT.
[Ipu BumaneHHi O1IKIB 3aCTOCOBYBAIM 0OPOOKY pO3UMHOM: XJI0pOhOPM-130aMIIOBHI CIIUPT Y CITiB-
BimHomeHHi 24:1. OcamxenHs Ta konueHtpyBanHs JIHK mnpoBomunm pomaroum po3dyuH
96% etumoBoro ciupty. OTpumanuii ocaa pozuunsiau B 50 Mk TE-Oydepy.

Jlnist BUSBIICHHSI IPOMOTOPHHUX JUITHOK T€HIB T€HETUYHUX KOHCTPYKIIN B POCIMHAX I[yKpPO-
BUX OYpsIKiB BUKOPHCTOBYBAJIM METOJ mojiMepasHoi sanmiorooi peakiii (I1IJIP) 3 momamsmmm
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