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Program

6 NOVEMBER 2016,
Management Training Center, Radishcheva str., 4, Pushkin

White hall
16.00-21.00 Registration and poster hang up
17.30-18.00 Welcome speeches
Foreword of Organizers
Assoc. Prof. Dr. Dusanee Thanaboripat, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang, Thailand
Prof. Vladimir Pavlyushin, Director of All-Russian Institute of Plant
Protection
18.00-20.00 Deserts and drinks
18.00-19.00 Concert
19.00-20.00 Excursions in Kochubey palace
20.00-20.15 Speech of Prof. Yang Qian, Harbin Institute of Technology, China,
20.15-20.30 Remarks of Organizers
7 NOVEMBER 2016,
Management Training Center, Radishcheva str., 4, Pushkin
8.30-9.00 Registration
PLENARY SESSION, Congress-hall
9.00-9.30 Prof. Vladimir Pavlyushin, Director of All-Russian Institute of Plant Protection
«Breaking approaches in biological control»
Endophytes
9.30-10.00 Dr. Adeline Ting, Monash University, Malaysia, «Endophytes as biocontrol
agents for plant diseases: prospect, challenges and improvements»
10.00-10.30 | Dr. Vladimir Chebotar, All-Russian Research Institute for Agricultural
Microbiology, Saint-Petersburg, “Endophytic bacteria as promising
biotechnological resource for biocontrol of phytopathogens”,
10.30-11.00 | Dr. Chokchai Kittiwongwattana, King Mongkut’s Institute of Technology
Ladkrabang (KMITL), Thailand, «Biodiversity and plant-growth-promoting
activities of endophytic bacteria from rice (Oryza sativa)»
11.00-11.30 Coffee break
Chemistry and biotechnology
11.30-12.00 Prof. Dr. Hartmut Laatsch, University of Gottingen, Germany
«Computer meets Chemistry - Modern Aspects in Natural Products
Chemistry and Biotechnology»
12.00-12.30 | Dr. Vitaliy Dzhavakhia, Institute of Phytopathology, Moscow
«Novel natural and synthetic blockers of aflatoxin B1 and melanin
biosynthesis in Aspergillus flavus»
12.30-13.00 | Prof. Hongmei Zeng, Institute of Plant Protection, Chinese Academy of
Agricultural Sciences, Beijing «Two Novel Protein Elicitors from
Magnaporthe oryzae Trigger Defense Response and Improve Plant
Growth in Rice»
13.00-14.00 | Lunch




14.00-14.30

Poster session

Biocontrol

14.30-15.00 | Prof. Viktor Glupov, Institute of Systematics and ecology of animals,
Novosibirsk, «Immunosuppressive technologies for improvement of
bioinsecticde performance»

15.00-15.20 | Dr. Natalia Belyakova, All-Russian Institute of Plant Protection, «Biological
control of pests in the modern greenhouses for protection of the virus-free
potato»

15.20-15.40 | Prof. Dr. Lyubov’ Rimareva, Federal Research Centre of Nutrition,
Biotechnology and Food Safety, Moscow, «New biological preservatives for
storage of fruit and vegetable products»

15.40-16.00 | Dr. Nattawut Rungjindamai, KMITL, Thailand, «Biodiversity of
Ophiocordyceps nutans collected in Thailand»

16.00-16.20 | Dr. Alexander Berestetskiy, All-Russian Institute of Plant Protection
«Problems of development of bioherbicides based on plant pathogenic
fungi and their metabolites»

16.20-16.40 Coffee break

Plant pathogen detection and control

16.40-17.00 | Dr. Alexander Golikov, “Genbit” LTD, Moscow
«A matrix approach to simultaneous detection of multiple pathogens of
potato by real-time PCR»

17.00-17.20 | Prof. Alexander Ignatov, Research Center ‘“PhytoEngineering” LLC,
Rogachevo, Moscow region, Russia, «<Emergence and spreading of Dickeya
solani & D. dianthicola on potato in Russia, and search for control
measures»

17.20-17.40 | Mr. Sergey Shebyakovsky, All-Russian Institute for Biological Control,
Krasnodar, «Study of the influence disease resistance inducers on the
development of wheat leaf rust under greenhouse and field conditions»

17.40-18.00 | Dr. Vladimir Sendetskyy, Podilsky State Agro-Technical University,
Kamyanets'-Podilsky, Ukraine, «The fight against pests during the
degradation of straw in conjunction with the sowing of green manure»

18.00-19.00 Poster session

19.00-20.00 Dinner

8 NOVEMBER 2016,
Hotel “Natali” , Malaya str., 56A, Pushkin
Strain and cultivar improvement

9.00-9.30 Prof. Eddo Rugini, Universita degli Studi della Tuscia, Italy
«Genetic improvement of olive (Olea europaea L.) by conventional and in
vitro biotechnology methods»

9.30-10.00 Dr. Sumet Treesaksri, KMITL, Thailand, «Callus Induction and Culture
from Midrib of Anthurium cv. Chok Klao Chan by transverse Thin Cell
Layer Technique (tTCL)»

10.00-10.20 Prof. Anatoliy Anisimov, Saint-Petersburg  Agrarian  University,
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«Entomophages and akariphages artificial selection is a promising way to
improve their effectiveness in biological control of insect and might pests»

10.20-10.40 Prof. Dr. Tatiana Belozerskaya, Dr. Natalia Groza, Federal State Institution
“Federal Research Centre “Fundamentals of Biotechnology” of the Russian
Academy of Sciences, Moscow, and Moscow Technological University
Institute of Fine Chemical Technologies, «Oxylipins in fungal development»

10.40-11.00 Sponsor’s  Presentation. Mr. Eugeniy Vakhrushev, AWTtech LTD,
«Technologies of artificial climate in biotechnology practice»

11.00-11.20 Coffee break

Bioremediation

11.20-11.50 Prof. Yang Qian, Harbin Institute of Technology, China, “Biotechnology and
Industry Waste Recycle”

11.50-12.10 Dr. Olga Maslova, The M.V. Lomonosov Moscow State University,
«Stabilized forms of enzyme Hiss-OPH in hydrolysis of organophosphorus
pesticides and N-N-acyl homoserine lactones»

12.10-12.30 Dr. Panutda Yodsang, KMITL, Thailand, «Molasses wastewater treatment
by Bumileriopsis peterseniana isolated from ethanol-production
wastewater»

12.30-12.50 Dr. Olga Kasaikina, Semenov Institute of Chemical Physics RAS
Moscow, «Catalytic conversion of plant biomass into useful products»

12.50-13.10 Dr. Ivan Melnik, Association "Bioconversion”, Ivano-Frankivsk, the Ukraine,
«New biotechnology in modern agriculture of Ukraine»

13.10-14.00 Lunch

Agro- and Food Biotechnology

14.00-14.20 Prof. Elena Serba, Federal Research Centre of Nutrition, Biotechnology and
Food Safety, Moscow, «Perspective biotechnological products based on the
direction conversion of secondary bioresources of agro-industrial
complex»

14.20-14.40 Dr. Alexander Bunchak, Podilsky State Agro-Technical University,
Kamyanets'-Podilsky, Ukraine, «Biotechnology for organic products
without the usage of pesticides and fertilizers»

14.40-15.00 Ms. Viktoria Poplevina, Kuban agricultural technologies LTD, Krasnodar,
Russia, «Characteristics and critical points of biotechnological process
small-volume productiony»

15.00-15.20 | Mr. A.E.S. Kasem, Saint-Petersburg Agrarian University," The effects of the
last stages of nymphs Podisus maculiventris (Hemiptera: Aspionae) feeding
adult of grain moth on predatory bug reproductive potential"

15.20-15.40 Sponsor’s Presentation. Ms. Kristina Yakovleva. The Dia-M Company.
“Highly effective routine fermentation”

15.40-16.00 Coffee break

Biorationals

16.00-16.30 Prof. Dr. Hartmut Laatsch, University of Gottingen, Germany «Dereplication
Techniques using Databases»

16.30-16.50 | Dr. Olga Kulikova, Institute of Organoelement Compounds, Moscow,
«Biologically active compounds isolated from Allium sativum L. as a base
for development of fungicides»

16.50-17.10 Dr. Ekaterina Poluektova, All-Russian Institute of Plant Protection,
«lsolation, biological characterization and herbicidal potential of
phytotoxins from Paraphoma sp. 1.46, a pathogen of Cirsium arvense»

17.10-17.30 Dr. Ekarat Detsri, KMITL, Thailand, «Synergistic antimicrobial activity of

two-dimensional nanostructures of chitosan modified silver nanoparticles
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on Staphylococcus aureus»

17.30-17.45 Dr. Tatiana Khurshkainen, Institute of Chemistry, Syktyvkar
«Technology of isolation of extractive matter from pine needles and
production of biopreparations»

17.45-18.00 Ms. Anna Dalinova, All-Russian Institute of Plant Protection, «Structure and
biological activity of secondary metabolites of Alternaria sonchi — a
pathogen of sowthistle (Sonchus arvensis)»

18.00-18.15 Ms. Oratai Sukcharoen, KMITL, Thailand, «Contact and fumigant activities
of Cinnamomum porrectum (Roxb.) Kosterm against aflatoxigenic
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18.15-18.30 Ms. Karina Zinatullina, N.N.Semenov Institute of Chemical Physics RAS
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Salt tolerance of potato genetically engineered with Atriplex canescens BADH gene driven

by 3 copies of CAMV35s promoter
Arfan Ali

Institute of Molecular Biology& Biotechnology, The University of Lahore/ Centre of Excellence
in Molecular Biology, University of the Punjab Lahore

Abstract

Potato (Solanum tuberosum L.) is ranked among the top leading staple foods in the world.
Salinity adversely affects potato crop yield and quality. Therefore, increased level of salt
tolerance is a key factor to ensure high yield. The present study focused on the agrobacterium-
mediated transformation of Atriplex canescens betaine aldehyde dehydrogenase (BADH) gene,
using single, double and triple CAMV35spromoter to improve salt tolerance in potato. Detection
of seven potato lines harboring BADH gene, followed by identification of T-DNA insertions,
determination of transgenes copies no through Southern Hybridization and quantification of
BADH protein through Enzyme Linked Immuno Sorbent Assay were considered in this study.
The results clearly depict that the salt tolerance of potato was found to be promoter-dependent,
as the potato transgenic lines with triple promoter showed 4.4 times more glycine betaine
production which consequently leads towards high resistance to salt stress as compared to
transgenic potato lines with single and double promoters having least production of glycine
betaine. Moreover, triple promoter transgenic potato lines have also shown lower levels of H;Oo,
malondialdehyde (MDA), relative electrical conductivity, high proline and chlorophyll content
as compared to other two lines having a single and double promoter. Insilco analysis also
confirmed that Atriplex canescens BADH has the tendency to interact with sodium ions and
water molecules. Taken together these facts it can be concluded that over-expression of BADH
under triple CAMV35S promoter with more glycine betaine, chlorophyll & MDA contents, high
relative quantities of other metabolites results in an enhanced level of salt tolerance in potato.

Keywords: Potato, Solanum tubersum, BADH, Salt tolerance, Atriplex canescens, and CAMV35s
promotor

*Corresponding author: E-mail address: arfan.ali@cemb.edu.pk
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Entomophages and akariphages artificial selection is a promising way to improve their

effectiveness in biological control of insect and might pests
Anisimov A. I.
St. Petersburg State Agrarian University, Russia
Abstract

Currently achievements of biotechnology, particularly genetic engineering, not-despite
the attempts of artificial restrictions are increasingly being implemented in the areas of human
activity, which uses living organisms and their metabolic products. At the same time the
traditional methods used by man for improving the living organisms does not exhaust itself, and
in some areas are still little used. One such example is the oldest area of insect pests biological
control protection of plants against - their suppression by natural enemies. The number of works
(at least in the publications) dedicated to their artificial selection is very few. Unfortunately,
quite often a detected in the field potentially beneficial entomophages and akariphages not find
ways for a wide practical application for biological control of insect and might pests because of
in insufficient expression of individual traits, which hampers their economical acquitted mass
rearing or use under certain climatic conditions. A striking example of this is the sharp decline in
the effectiveness of the predatory mite Phytoseiulus persimilis A.-H. (is used to control the
spider mites) when the temperature in the greenhouses rises above a certain level. Targeted
modification or improvement of such limiting characteristics and properties is quite possible
with help of artificial selection.

In the present report provides an overview of research works conducted in this direction,
are carried on in Russia (USSR) at the last approximately 50 years since the first studies of N.V.
Voroshilov on the field of P. persimilis [1] and chines green lacewing Chrysopa sinica Tjed. [2]
(is used to control the aphids) artificial selection to increase their resistance to high temperature;
the predatory mite Metaseilus occidentalis Nesbitt to make higher their resistance to insecticides
[3], P. persimilis again to make higher their resistance to acaricides, to acaricides and high
temperature together [4]. We consider the complex of works on successful attempts of predatory
beetle Cryptolaemus montrouzie Muls (is used for mealybugs control) to increase fecundate at
mass rearing [5] and the predatory bug Macrolophu caliginosus Wagner (is used for whiteflies
control in greenhouses) to make possible their using in cucumber greenhouse [6]. The research
works with aphid midge Aphidoletes aphidimyza Rond. (is widely used to control the aphids in
greenhouses) to increase fecundate and decrease the time of development [7], as well as
predatory bug Orius laevigatus (is used to control thrips) to increase fecundate during the eggs
oviposition on Kalanchoe plants [8]. Particular attention is paid to the complex of work carried
out in recent years to create the genetically homogeneous strains (animal varieties) of P.
persimilis resistant to high temperatures [9].

Literature

1. Voroshilov N.V. Removing heat-resistant lines of Phytoseiulus persimilis A.-H. // Genetics. -
1979. - V. 15. — No. 1. - P. 70-75 (in Russian).
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*Corresponding author: E-mail address: anisimov_anatoly@maul.ru
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Ceaexnust JHTOMO(PAroB u akapu@aroB — NepCcNeKTUBHbINA MYTh MOBbIIEHUS UX

3(ppeKTHBHOCTH B OMOJIOrHYECKOI 3alIlUTe PACTEHUI OT BpeauTe/Iei
A.N. Aaucumosn
Canxm-Ilemepbypeckuil acpaphbiii yHugepcumem

B nHacrosiiee Bpemsi JOCTHXKEHHUS OMOTEXHOJOTHH, B YACTHOCTH T€HHOW HWHXKECHEPHH,
HECMOTpsl Ha TMOTBITKM HMCKYCCTBCHHBIX 3allpeTOB, BCE INHUPE BHEAPSIOTCS B T€ chepbl
NESTEIIbHOCTH  JIIOJCH, TNIe WCIOJB3YIOTCS  JKMBBIE OPraHu3Mbl M TPOAYKTHl  HX
KHU3HENEATSIILHOCTH. B TOoXe BpeMs © TpPAJAWIMOHHBIC TIPUEMBl COBEPIICHCTBOBAHUS
UCIIOJIb3YEMBIX YEJIOBEKOM JKMBBIX OPraHU3MOB OTHIONb Ce0sl HE HMCYEpIaiy, a B HEKOTOPBIX
o0JacTsIX MOKa eIle Majao HCHOJb3yITcsa. OAHUM U3 TaKUX MPUMEPOB MOXKET CIYXKHUTh
cTapeimas 001acTh OMOJOTHYECKOW 3alMTHl PACTEHHH OT BPEAWTENEH — HMX IO/JaBICHHUE C
MOMOIIIbI0 SHTOMOGAroB M akapudaros, 4ucio pabor (mo kpaiiHed Mepe MyONMKaIMii) Mo
CCJICKIIMM KOTOPBIX OYECHb M OYCHb HE3HAYUTENbHO. JIOBOJBHO YacTo, K COXKAJICHHUIO,
BBISIBIIIEMbBIC B ITPUPOJIC MOTCHIIMAIBHO MEPCIIEKTUBHBIC S3HTOMOAru 1 akapudaru He HaXOMIAT
myTel JUIsl IMAPOKOTO BHEAPEHUS B MPAKTUKY OMOJIOTHYECKON 3aIIUThI PACTCHHUMA B CIICICTBUU
HEJIOCTaTOYHON BBIPAKEHHOCTH OTIIEJBHBIX MPU3HAKOB, YTO MPEISATCTBYET UX SKOHOMHUECKHU
OTPaBJaHHOMY MacCOBOMY Pa3BEICHUIO HIIM MPUMCHCHHIO TIPH ONPEACIICHHBIX KIIMMATHICCKIX
YCIOBHSAX. SIPKUM TPUMEpPOM 3TOTO SIBJISICTCS PE3KOe CHWKEHUE IPPEKTHBHOCTH XUIIHOTO
Kiema (UTOCeHyNtoca, TPUMEHSIEMOro Juis OOphObl ¢ TAYTHHHBIMH KIICIIAMH, KOTIa
TEMIIepaTypa B TEIUTUIAX IOJHUMACTCS BBIIIEC ONpEICIICHHOro mpenena. lleneHanpaBieHHOE
W3MCHCHUE WU YIIYYIIEHUE TAaKUX JIMMUTHPYIOIIMX IPU3HAKOB M CBONCTB BIIOJIHE BO3MOXKHO
CEJICKITMOHHO-TEHETHICCKIMH METOJIaMHU.

B mpennmaraemom cooOmieHun naercs o030p HCCIeOBaHUM, MPOBEACHHBIX B ITOM
Hanpasienuu B Poccun (CCCP) 3a mocneanue npubausutenbHo 50 jeT, HauumHas ¢ MEepBbIX
uccienosanuii H.B. BopommnoBa [1] mo cenekmmu Phytoseiulus persimilis A.-H. wu
JTalbHEBOCTOYHON 3iarornasku - Chrysopa sinica Tjeder [2] Ha TepMOyCTOHYHMBOCTS,
xumHoro kiema Metaseilus occidentalis Nesbitt [3] Ha ycTOHYHMBOCTH K HWHCEKTHIIMIAM,
¢duToceifyaoca Ha YCTOWYMBOCTH K aKapuUUIaM M KOMIUIEKCHYIO YCTOMYHMBOCTH K
akapulIuJaM U TMOBbIIIEHHONW Temmeparype [4]. PaccmarpuBaroTcsi KomIuiekc paboT Mo
YCIEUIHBIE TIOMBITKU CeJIeKIUK XHUIHOro yka Cryptolaemus montrouzie Muls., npumensiemoro
JU1s 60pBOBI ¢ YepBEIlaMU W TYJbBUHAPHUSIMU, Ha TOBBIIIEHUE TIJIOJIOBUTOCTH [5] M XMIIHOTO
wionia - Macrolophu caliginosus Wagner, npumMensiemoro uisi 00pbObl ¢ OCTOKPBUIKOW B
TEIUIMIIAX, 10 IPU3HAKYy BOCHPOM3BOJUMOCTH Ha orypuax [6]. AHaiu3upyroTcs paboThl IO
CeJNIeKIIUM XHUIMHOW Tamuiel Aphidoletes aphidimyza Rond., mmpoko HCTOIB3yeMOUN st
O0pbOBI C TISMH B TEIUIMIIAX, HA TOBBIIIEHHE IJIOJJOBUTOCTH U CKOPOCTH pa3BUTHs [7], a Takxke
xuiHoro kioma Orius laevigatus , ucmonb3yemMoro st 60pbOBI ¢ TpHUIICAMHU, HA MOBBIIICHUE
IUIOIOBUTOCTH TPH OTKJIAJKE SIUIl Ha pacTeHHs kanmanxoe [8]. Ocoboe BHMMaHUE YAEICHO
KOMIUIEKCY palOoT, BBIOJIHEHHBIX B IOCIEIHHE TONbl, 1O CO3/JaHUI0 YUCTBIX JIMHUK (Haxe
nopon) ¢puTocenynoca, ycTOMUMBBIX K MOBBIIEHHONW Temneparype [9].
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Testing of oxylipins as autoregulators of fungal development

Belozerskaya Tatiana A.*", Gessler Natalia N.2, Filippovich Svetlana Yu.?, Bachurina Galina P.2,

Groza Natalia V.P

8Federal State Institution “Federal Research Centre “Fundamentals of Biotechnology” of the

Russian Academy of Sciences, Moscow.

bMoscow Technological University, Institute of Fine Chemical Technologies, Moscow
Abstract

Oxylipins are a class of molecules derived from the incorporation of oxygen into
polyunsaturated fatty acid (PUFAS) substrates. C18 PUFAs such as linoleic, a-linolenic, and the
monounsaturated oleic acid are the predominant oxygenase substrates used in fungi. Most fungi
only produce minor amounts of C20 PUFA known as arachidonic acid (AA). Those fungi readily
utilize and oxygenate AA from environmental sources. PUFA oxidation, leading to the formation
of autoregulatory molecules in fungi, depends considerably on the environment and the
developmental stage. These molecules regulate spore germination, morphogenesis, induce
dimorphic transitions in fungi. They are regulators of secondary metabolites production closely
coupled with asexual and sexual development. Over the last decade it has become apparent that
oxylipins are a common means of communication among and between plants, animals, and fungi
to control development and alter host-microbe interactions. These metabolites have been shown
to contribute to virulence of human pathogens. Understanding the mechanism by which
oxylipins of various structures regulate different ways of fungal development will have
implications on both human health and global food production problems.

In the present investigation the regulatory role of linoleic and AA PUFA, and oxylipins
on different ways of fungi morphogenesis was studied. Oxylipins of natural structure, derivatives
of C14, C18 and C20 PUFA were prepared by previously elaborated methods based on the
acetylene compounds. The model organism used for analysis was the ascomycete Neurospora
crassa. Sexual and asexual reproduction in the fungus may be achieved by a change in the
cultivation medium. Furthermore, light in the blue-violet region stimulates the processes
of N.crassadifferentiation towards the formation of either conidia or protoperithecia. Similarity
of N.crassa genome profile with the main fungal parasites makes this universal fungal model an
attractive one for investigation of the influence of oxylipins on fungal development.

Linoleic acid unlike AA had no influence on N.crassa reproduction, but affected fungal
growth and branching. 3-hydroxy-(5Z,82)-octadecadienoic acid (C14 PUFA derivative) had only
a slight effect on protoperithecia development without affecting conidia formation. C18 oxylipin
— 18-hydroxy-(92,12Z)-octadecadienoic acid (18-HODE) influenced fungal reproduction most
profoundly. The three double-bond C18 oxylipin — 18-(9Z,12Z,15Z)-octadecatrienoic acid (18-
HOTYE) inhibited both conidia and protoperithecia formation under the influence of light. AA
derivatives,  especially 3(R)-hydroxyl-(5Z,8Z,11Z,14Z)-eicosatetraenoic ~ acid  (3-HETE)
stimulated protoperithecia and conidia formation in the dark. Oxylipins effect
on N.crassa differentiation depends on the number of carbon atoms and the double bonds in the
molecule, and the position of the hydroxyl-group. The results obtained indicate that 18-HODE
might be involved in light-dependent processes of differentiation in N.crassa.

*Corresponding author: E-mail address: tabinbi@mail.ru
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Biological control of pests in the modern greenhouses for protection of the virus-free potato

Belyakova N. A.
All-Russia Institute of Plant protection (St.-Petersburg)

Abstract

Modern industrial greenhouses, which are widely used for cultivation of the virus-free
potato by the degree isolation, are similar to the island ecosystems. However, isolation does not
provide 100% guarantee against entering of pests into the greenhouse. This is evidenced by all
the years of experience of the greenhouse plant growing. Pests invade the industrial greenhouses
during the first 5-12 months after their commissioning, despite all isolation and regular activities
for disinfection. The situation is complicated by the highest instability of the greenhouse
agrocenoses. After contact with even single pests species, there exits the high risk of outbreaks
of their reproduction on the background of the optimal climatic conditions, supported artificially
in the greenhouses.

Migration of majority of harmful potato viruses occurs via aphids. The major share in the
total vector activity of the aphids belongs to peach, bean, and buckthorn aphids that are the main
carriers, including especially dangerous potato Y-virus. Aphids are effectively carried by the air
currents; therefore, even at a considerable distance of seed greenhouses from plantations of the
ware potato or other vegetable crops, a high likelihood of skidding of virus carriers exists,
especially during the migration of aphids.

Our experience in protection of a number of vegetable and flower crops in industrial
greenhouses indicates that the pest control must be complex. Along with a system of thorough
isolation from the environment, the quarantine measures require preventive colonization of
biological control agents that are able to find and destroy even the single individuals of pests,
skidding of which into the greenhouses is inevitable. The regular destructive measures should be
carried out using preparations based on entomopathogenic microorganisms that are safe for
useful entomofauna and people.

The need to strengthen the potato virus protection in greenhouses is conditioned by the
following reasons. Currently, expansion of the area of the planted potato in the sheltered ground
by using mostly advanced technologies of hydroponic plant growing takes place in the Russian
Federation. The largest domestic producers of seed potatoes are putting into operation the new
industrial greenhouses for the year-round cultivation of potato. Applying of chemical method of
protection against virus carriers in the greenhouses of this type has serious negative
consequences. At the year-round cultivation of potato in a stable artificial climate, the regular
insecticide treatment significantly increases the risk of development of resistance in insects-
carriers, as compared to the open ground, where the growing season is limited and has unstable
weather conditions. Furthermore, high pesticide loading adversely affects both plants and
maintenance personnel working in these greenhouses.

Thus, to solve the problem of the virus carriers in the greenhouses, on the potato including,
the necessary condition is the extensive use of the complex of biological plant protection
products, i.e. entomophagous insects and biopesticides.

The objects of our research are entomophages, which are already used for biological
protection of plants in the greenhouses, as well as new species, not previously tested in the
practice of biocontrol. By analyzing the features of modern agrotechnology, new
morphoecological screening criteria of entomophagous were identified for improving their
effectiveness in conditions of intensive cultivation of potato in greenhouses. Results indicated
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that the size sexual dimorphism, intraspecific variation in weight in the food-stress condition
could be used to screen prospective species among Coccinellidae.
This research is carried out by a grant Russian Science Foundation (project Ne 16-16-04079).

*Corresponding author: E-mail address: biocontrol@vizr.spb.ru
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Problems of development of bioherbicides based on plant pathogenic fungi and their
metabolites

Alexander Berestetskiy
All-Russian Institute of Plant Protection
Abstract

Weedy vegetation is a continuous component of agroecosystems and a cause of up to 50% loss
of crop yield. Therefore, any crop production technology includes weed management. Perennial
and invasive species are marked in species composition of weeds because only repeated soil
cultivation and increased doses of chemical herbicides provide their control. Soil erosion and
chemical pollution of the yield elements are expected to increased expenses as a payment for
eradication of the problem weeds. Development of novel biorational herbicides should be a
solution of the problem.

Phytopathogenic fungi play an important ecological role in natural ecosystems reducing the
number of plant populations and by maintaining their biological and genetic diversity. In the
beginning of 1970 years, the investigations on use of phytopathogenic fungi in agricultural
biotechnology for biological control of undesirable vegetation were started around the world. By
the present moment, noticeable success was achieved: more than 10 mycoherbicides were
registered in different countries. In recent years, registration tests of the new mycoherbicides
developed in Canada ("Sarritor" on the basis of Sclerotinia minor, "Phoma™ — on the basis of
Phoma macrostoma, — both against Dicotyledon weeds) and Australia (Di-BakParkinsonia on the
basis of three species of fungi against Parkinsonia aculeata) were passed. However, about two
hundreds projects on use of fungi as mycoherbicides remained to be realized.

The main and well-known disadvantage of biopesticides, including the majority of potential
mycoherbicides, is slowed-down action or/and insufficiently high biological efficacy comparing
to chemical herbicides. Short period of storage, limited techniques for quality control and the
requirement for utilization of waste substrate decrease practical attractiveness of some potential
mycoherbicides despite on their good effects against target weeds. Therefore, there is need for
approaches allowing to increase efficacy of potential mycoherbicides and to improve their
production technology. These approaches should be based on deep understanding of ecology,
biochemistry and physiology of biocontrol agents in the connection with their virulence and
stress tolerance as well as on the knowledge of modern biotechnological processes.

*Corresponding author: E-mail address: aberestetskiy@vizr.spb.ru
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Biotechnology for organic products without the usage of pesticides and fertilizers

Bunchak A. M.
Podolsky State Agricultural University, t. Kamenets-Podilsk, str. Shevchenko 13, Ukraine
Abstract

Presented the results of studies of the influence of organic fertilizers of universal action
with a balanced content of trivalent chromium and bio stimulants «Biochrom» on the
productivity of agricultural crops (corn, spring wheat, buckwheat, soybeans, oats) and for the
maintenance of Cr+3 in the grain of investigated crops without usage of synthetic pesticides and
fertilizers.

Scientifically proved and experimentally confirmed the need of Cr+3 for the life of humans,
animals and plants. The US Academy of Sciences has established the need of Cr+3 for people
(apr. 50-200 mg/day). In Ukraine unfortunately there is no provisions for trivalent chromium
intake for humans. Bug even now many companies which produce mineral and vitamin
supplements working at the pharmaceutical market of Ukraine, include Cr+3 («Multi-tabs.
Classicy», 50 micrograms Denmark, «Vitamy, 30 micrograms Ukraine).

In general the researches made on animals and humans have demonstrated the effectiveness of
additives of Cr+3 in order to increase the tissue sensitivity to insulin and also the correction of
carbohydrate, lipid and protein exchanges and functions of the immune system. So the necessary
amount of Cr+3 in the feeding of animals is very important.

To grow the grain with the required amount of Cr+3 we must fertilize the soil with organic
fertilizers, which contain trivalent chromium (Cr+3).

Therefore, during 2010-2012 we have developed and patented the technology for producing the
organic fertilizer of new generation «Bioproferm» with a balanced content of trivalent chromium
for using it info the primary and secondary tillage and the technology of liquid bio-stimulator
«Biochromy with the necessary amount of Cr+3 for the pre-sowing processing of seeds of spring
and winter crops and the foliar feeding of plants during the growing season.

The production of organic fertilizer «Bioproferm» with Cr+3 was arranged at our company
«Leather Land» in Bolekhiv, and the production of bio stimulator «Biochrom» using the method
of cavitation was made by the association «Bioconversiony.

The main task of our researches (2012-2015) was to study the effect of organic fertilizers
«Bioproferm» and bio-stimulator «Biochrom» with a balanced content of trivalent chromium on
the productivity of corn, spring wheat, buckwheat, soybeans oats end the grain content of Cr+3
in the tested cultures.

On the basis of researches carried out by our company it was revealed that the usage of liquid
organic «Bioproferm» fertilizer and bio stimulator «Biochrom» had positive effect on the growth
and the development of crops during the whole period of their vegetation without using the
synthetic pesticides and fertilizers providing the increase of harvest productivity up to 13-28 %
and as a result of it we can get environmentally friendly products with the necessary amount of
trivalent chromium.

*Corresponding author: E-mail address: leather@bigmir.net
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buorexHosiorusi 1 MOJIyYeHHs] OPraHUYeCKOW NMPOoAyKI UM 0e3 NMpUMeHeHMs

NeCTUIMIOB U yA00peHuii
Bynuak A.M.
Ilooonvckutl 2ocyoapcmeenslil azpapHviil. YHU8epcumem
Vkpauna, o. Kameney-Ilooonvckuu, ya. [llesuenxa 13

IIpeocmasnensvt pe3yromamuvl UCCIEO08AHUN NO  USYYEHUIO GIUAHUSA OP2AHUYECKUX
VOOOPeHUll YHUBEPCANbHO20 OeUCMBUSL CO COANAHCUPOBAHHBIM COOEPICAHUEM MPEXBATEHMHO20
xXpoma u 6uocmumyasimopuvl u «bBuoxpomy» Ha yporcanHoCmy CenrbCKOXO3AUCMBEHHBIX KYIbIMYp
(KyKypy3bl HA 3€pHO, APO6As NueHuya, 2peuuxd, cos, oeec) u Ha cooepacanue Cr* e zepue
uccnedyemvlx Kyivmyp 6e3 npumMeHeHuss CURMemu4ecKux necmuyuoos u y0oopeHul.

Hayuno 0oGOCHOBAaHO M JKCIEpPMMEHTAIBHO MOATBEPKAEHO HeobxomumocTh Cr'd mms
KU3ZHEJEATEIIbHOCTH JIIOJIeH, KUBOTHBIX M pacTeHUH. AMEpUKaHCKas HallMOHAJIbHAS aKaJeMus
HAayK ycTaHOBMIa motpebHocts Crt3 s mogeii - 50-200 mxr/cyt. B Ykpaune, k cosaeHHIo,
€lle OTCYTCTBYIOT HOPMbI MOTPEOJIEHUS TPEXBAJIEHTHOTO Xpoma i denoBeka. OAHAKO yxe
ceiluac MHorue (UPMBI MPOU3BOJIUTENICH MHUHEPATbHO-BUTAMUHHBIX JO0ABOK, KOTOpPHIE
paboTaoT Ha (apMaleBTHYECKOM pHIHKE YKpauHbl, BKmouaioT B Hmx Cr® («Multi-tabs.
Classic», lanus - 50 mxr, «Butam», Ykpausa - 30 MKT).

B menom mccnenoBanue Ha JIOISMX M JKMBOTHBIX IPOJAEMOHCTpUpOBaIH 3((PeKTHBHOCTD
106aBok Cr*3 ¢ 1enbro MOBBIIEHHs YyBCTBUTEIHOCTH TKAHEH K HHCYIIMHY, a TaKKe KOPPEKIIHH
YIIIEBOAHOTO, JIUIHIHOTO, IPOTENHOBOTO OOMEHOB M (PYHKIIMI MMMYHHOH cuctembl. [loaTomy
aKTyalbHBIM SBIAETCA KOPMIICHHE KMBOTHBIX KOPMAMH ¢ HEOOX0MMMBIM KomuuecTBom Cr'3,

Uro6bl BHIPACTUTH 3E€PHO C HEOOXOAMMBIM KoimdecTBoM Cr'® Heo6XoamMo ymo6psTh
MOYBY OPraHUYECKUMHU YI0OPEHUSIMH, KOTOPbIE COJIEpKAT TPEXBAICHTHBIN XpOM.

[Toatromy B Teuenune 2010-2012 r. Hamu pa3paboTaHa M 3amaTEHTOBAHA TEXHOJIOTHS
NOJY4YeHUsT  OpPraHMYecKUX  yhoOpeHMil  HoBoro  mokojeHus  «buompodepm»  co
cOaaHCUPOBAaHHBIM COJIEPKAHUEM TPEXBAJICHTHOTO XpoMma JJii BHECEHHS €ro B OCHOBHOH M
NPEANOCeBHYI0 00pabOTKy TMOYBBI M TEXHOJIOTHS MOJYYEHHs JKUAKOTO OHOCTUMYINATOpa
«Buoxpom» ¢ HeoOxoxuMbIM KomuuectBoM Cr*3 s nomoceBHOM 00pabOTKH CEMSAH APOBBIX H
03UMBIX KYJIBTYp U BHEKOPHEBOW MOJIKOPMKH PACTEHUI B MEPHOJ] BETETALIMH.

[Ipon3BoncTBO opraHuyeckoro yaoopenus «buompodepm» ¢ Cr*® oprammsopano Ha
noctpoeHHoM 1iexe (buodepmentatope) B OOO «Mup koxu» (r. bornexoB) u mpousBoaACTBO
METOJIOM KaBUTalMK Ouoctumyisaropa «bruoxpom» B acconuanuu «buoxkoHBepcus».

B ocHoBy Hamux uccienoBanuii (2012 — 2015 r.) Bo3noxeHa 3a/1a4a U3YYUTh BIUSHUE
opranvueckux  ynoopenuir  «buompodepm» u  OGuoctumynstopa  «buoxpom»  co
cOaaHCUPOBAHHBIM COJIEP)KaHUEM TPEXBAJIEHTHOIO XpOMa Ha MPOAYKTHBHOCTh KYKYpy3bl Ha
3€pHO, SIPOBOM MILIEHUIII, [PEYNXH, COM, OBCA U Ha COJEP’KAHUE B 3€PHE UCCIENYEMBIX KYIbTYp
Cr*s,

Ha ocHOBe BBINOJIHEHHOTO HAMU UCCIIEOBAHUS YCTAHOBIEHO, YTO IPUMEHEHHUE KU JIKOTO
opranudeckoro yanoopenus «buonpodepm», OuoctTumynsTopa "buoxpom" MNOJOKHUTETHHO
BJIMSUIO HAa POCT U Pa3BUTHE CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp B TEUEHHE BCEro IMEpHoJia UX
Bererany 0e3 NPUMHUHEHUS CHHTETHMYECKHX TECTHIMIOB M MUHYAOOpeHHi, obecrieunBaeT
yBeJNIMYEHHE ypokaliHocTH Ha 13-28 % ¥ MOJIydeHHs] 3KOJOTWYECKHM YHMCTOM MNPOAYKLIHU C
coJiepsKaHueM HeO0OXOMMOro KOJIMYECTBA TPEXBAIEHTHOTO XPOMa.

*Corresponding author: E-mail address: leather@bigmir.net
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Endophytic bacteria as promising biotechnological resource for biocontrol of
phytopathogens

V.K. Chebotar, A. V. Shcherbakov, E. N.Shcherbakova, E.V.Voinov, A. N. Zaplatkin, N. V.
Malfanova

Federal state budgetary scientific organization All-Russian Research Institute for Agricultural
Microbiology, 196608, Saint-Petersburg, Pushkin, shosse Podbelskogo 3

Endophytic called bacteria that can colonize the internal tissues of plants without causing disease
and not rendering negative influence on its development. There are great prospects for search,
selection and study of new species of endophytic bacteria, improving the development of plants,
with the aim of creating new microbial preparations for adaptive crop production. Since bacterial
endophytes colonize the same ecological niches in the plant as phytopathogenic microorganisms,
they are a promising agent for biocontrol of phytopathogens. Classical studies of biodiversity of
endophytic bacteria based on a characterization of isolates obtained from internal plant tissues
after surface sterilization. Endophytic bacteria are able to improve phosphorus nutrition of
plants, to produce IAA and siderophores. It is shown that endophytic bacteria are capable of
producing vitamins, have a number of additional properties necessary for the improvement of
plant development, such as: regulation of osmotic pressure, regulation of stomata, modification
of root development of plants, regulation of nitrogen nutrition of plants. Endophytic bacteria are
able to reduce or prevent the negative effects of pathogenic microorganisms on plants.
Inoculation of plants by endophytic bacteria is able to significantly reduce the harm caused to
plants by pathogenic fungi, bacteria, viruses, insects and nematodes. Unique strains of
endophytic bacteria can be used directly for inoculation of seeds or seedlings, reducing, thus, the
influence of biotic and abiotic factors on the plant, due to the active colonization of internal
tissues of plants and subsequent positive biochemical and physiological effect on the plant.
While in endosphere, endophytes have a significant advantage over organisms that live in the
rhizosphere and phyllosphere due to the stable pH, humidity, flow of nutrients and lack of
competition from a large number of microorganisms. For the inoculation of plants with
endophytic bacteria do not require large amounts of inoculum, taking into account high
specificity of such plant-microbe symbiosis and competitiveness of endophytic bacteria. This
technique can be very attractive for biotechnological productions, seeking the replacement of
traditional chemical pesticides.

This work was supported by the Russian Science Foundation (project no. 14-16-00146).

*Corresponding author: E-mail address: vladchebotar@rambler.ru
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JHA0(pHUTHBIE 0aKTepUHH KaK NMepPCHeKTHBHBIN O0HOTEeXHOJIOTHYeCKHii pecypc
OMOKOHTPOJISA (PUTONATOrEeHOB

B.K.UeboTtaps, A.B. lllep6akos, E.H. Illepbakosa, E.B.Boiinos, A.H. 3amnatkuH,
H.B.Mainbdanosa

@I'BHY Bcepoccutickuil HAy4YHO-UCCAE008AMENbCKULL UHCIUMYM CelbCKOXO3AUCMBEHHOL
muxpoobuonoeuu,196608, Poccus, e. Cankm-Ilemepoype—Ilywkun, wocce Iloobenvckoeo, 3

OHIOQUTHBIMU HA3bIBAIOTCS OaKTEpUU, CHOCOOHBIE KOJIOHMU3UPOBATH BHYTPEHHHE TKaHU
pacTeHusi, He BBI3BIBasi IPU STOM 3a00JICBaHUN U HE OKa3bIBask OTPULIATEILHOTO BIUSHUS Ha €T0
pa3Butue. OTKPBIBAIOTCS OOJbIINE MEPCIEKTUBBI MO MOUCKY, BBIACICHUIO H U3YyUYEHUIO HOBBIX
BUJOB SHAOMUTHBIX OaKTEepWi, MOJIOKUTEIHHO BIUSIOMIMX HAa Pa3BUTHE PACTEHHH, C IIEIBIO
CO3MaHMUST HOBBIX MHUKPOOMOJIOTMYECKUX TIperapaTtoB s aJanTHUBHOIO pPaCTEHUEBOJICTBA.
bakrepuanpapie 2HIO(PHUTHI KOJOHU3UPYIOT TE€ € IKOJOTHYECKHE HUIIM B PACTCHUH, YTO U
buTOMATOreHHbIE  MHKPOOPTaHM3MBI, IO3TOMY  SBIAIOTCS ~ HEPCIEKTUBHBIM  areHTOM
OonokoHTpOys (puTomarorenoB. Kiaccumueckue wuccienoBaHus Onopa3zHOOOpaswsi SHAOPHUTHBIX
OakTepuil OCHOBaHBl Ha XapaKTEPUCTUKE H3O0JSATOB, MOJYyUYEHHBIX W3 BHYTPEHHUX TKaHEH
pacTeHuil TMOcje UX TOBEPXHOCTHOM CTepUiu3alu. OJHIOPUTHBIE OaKTEpPUH CHOCOOHBI
ynydmaTh ¢pocopHoe nuTanue pacrenuii, mpoayuuporats UYK u cuaepodopsr. [lokazano, uyto
SHIOPUTHBIE OaKTEpUU CHOCOOHBI TMPOIYIUPOBATh BUTAMUHBIL, OOJATAIOT IEJIBIM PSAOM
JIOTIOJTHUTEIBHBIX CBOWMCTB, HEOOXOJMMBIX JJIS YIYYLICHHsS Pa3BUTHUS PACTECHHM, TaKMX Kak:
PETyISIUs OCMOTHYECKOTO ABJICHUS, PEryisnus paboThl yCTHUI], MOAM(HUKALINS pPa3BUTHS
KOPHEBOW CHCTEMBI PACTEeHUM, PETYIISIINS a30THOTO MUTAHUS pacTeHUs. DHIOPUTHBIE OaKTepUuu
CIOCOOHBI YMEHBIIATh WJIM TIPEIOTBPAIIATh OTPUIATEIBHOE BO3ICHCTBHE (DUTOMATOTCHHBIX
MHUKPOOPIaHU3MOB Ha pacTeHus. MIHOKyIsAus pacTeHnil 3HI0(QUTHBIMU OaKTEpUsSMHU CIIOCOOHA
3HAYUTEIHHO YMEHBIIATh BpPEZ, HAHOCHMBIN PACTEHHSM MAaTOTEHHBIMH TpHOaMU, OaKTEpUSIMH,
BUpPYCaMH, HACEKOMBIMU M HEMAaTOJaMM. YHHMKaJIbHbIE IITAaMMbI SHIO(PUTHBIX OaKTepuil MOT'YT
OBITh HCITOJB30BAaHBI HEMOCPEJICTBEHHO JUISI WHOKYIISIIMW CEMSIH WM CaKEHIIEB, YMEHBIIas,
TakuM 00pa3oM, BIMSHHE OMOTHYECKMX M aOMOTHYECKUX (PAaKTOPOB HAa pacTEHHE, 3a CYET
AKTUBHOW KOJIOHM3AllMM BHYTPEHHHMX TKAaHEH pACTeHWH H TOCIEIYIONMEr0 IO3UTHBHOTO
OMOXMMHUYECKOTO U (PU3UOJIOTMUECKOro BO3AEUCTBHS Ha pacteHue. Haxoasce B 3HI0c(hepe,
SHIO(PHUTH UMEIOT CYIIECTBEHHOE MPEUMYIIECTBO TMEepel] OpraHu3MaMH, OOUTAOIMMH B
puszoctepe u punnochepe 3a cuer crabunbHOro pH, BIa)kHOCTH, MOTOKA MUTATEIbHBIX BELIECTB
¥ OTCYTCTBHSI KOHKYPEHITUH CO CTOPOHBI OOJIBIIOTO YHCIIa MEKPOOPTaHU3MOB. J{J1s1 MHOKYIISIIUN
pacteHHi SHAOMUTHBIMH OakTepusMu He TpeOyercs OONBIINX KOJIWYECTB WHOKYIIOMA,
YUUTBIBAs BBICOKYIO CIEIU(PUYHOCTh JIAaHHOTO PAaCTHTEIBHO-MHKPOOHOTO CcHMOMO3a H
KOHKYPEHTOCIIOCOOHOCTh  HAOQUTHBIX OakTepuil. ITOT mpueM MOXKeT ObITh BecbMa
NIPUBJICKATEIHLHBIM JIJISI OMOTEXHOJIOTHYECKUX MPOU3BOACTB, HIMYIINX 3aMEHY TPaJWIMOHHBIM
XUMHYECKHM MECTHIIIAM.

Pabora BeImonHeHa npu GpuHAHCOBOM nojepkke Poccuiickoro Hayunoro gouaa (mpoekt Nel4-
16-00146).

*Corresponding author: E-mail address: vladchebotar@rambler.ru
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Structure and biological activity of secondary metabolites of Alternaria sonchi —

a pathogen of sowthistle (Sonchus arvensis)
Dalinova A.A.L, Volosatova N.S.}, Prokophyeva D.S.?, Berestetskiy A.O.!
All-Russian Institute for Plant Protection, Saint-Petersburg, Russia
2 Research Institute of Hygiene, Occupational Pathology and Human Ecology, Saint-Petersburg,

Russia

Alternaria sonchi is a pathogen of sowthistle (Sonchus arvensis). It causes foliar necrosis
of sowthistle and has been evaluated as a candidate biological control agent for this weed. For
some biopesticidal agents it was shown that solid-state fermentation is more preferable for
obtaining of inoculum.

Wasted substrate can be used as a source of useful metabolites (pigments, biologically
active compounds, surfactants). In our work, we showed that A. sonchi produced several
biologically active secondary metabolites in solid culture on pearl barley. Five polycyclic
ethanones, namely, alternethanoxins A—E were isolated from the fungal solid culture. Moreover,
unusual y-lactone derivative chloromonilicin and its biosynthetic precursor xanthone derivative
chloropinselin were isolated from the solid culture of A. sonchi.

Alternethanoxins A and C demonstrated non-specific phytotoxic activity when assayed
on punctured leaves of Sonchus arvensis and Elytrigia repens. Alternethanoxins A, C, D and
chloromonilicin showed antimicrobial activity at different rates. Chloromonilicin also inhibited
germination of conidia of phytopathogenic fungi. Alternethanoxins A and B displayed cytostatic
growth inhibitory activity in five human and one mouse cancer cell lines. Chloropinselin and
alternethanoxin D showed cytotoxic activity against human glioblastoma and lung
adenocarcinoma cell lines. Alternethanoxins C, E and chloropinselin showed selective inhibitory
activity of carboxylesterase.

We work out the optimal methods for extraction of these substances from solid culture of
A. sonchi. Extraction of raw material with hexane gave the maximum yield of chloromonilicin.
Extraction with Me.CO-H>O (50:50) and solid-phase extraction using Diaion HP-20 after
Me,CO evaporation gave the maximum vyield of alternethanoxins A-E.

These substances, their derivatives and synthetic analogues can be tested as new
molecules for pharmacology and plant protection. Obtaining of these metabolites from wasted
substrate can be an effective way of waste utilization after preparation of inoculum of A. sonchi.

The work was supported by RSF (projects Ne 14-26-00067, Ne16-16-00085).

Corresponding author: toxbiotech@vizr.spb.ru
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New natural and synthetic inhibitors of the aflatoxin b1l and melanin biosynthesis in
Aspergillus flavus

Dzhavakhiya V.G., Voinova T.M., Popletaeva S.B., Statsyuk N.V., Mikityuk O.D., Nazarova
T.A., Shcherbakova L.A.

All-Russian Research Institute of Phytopathology, Bol shie Vyazemy, Moscow region, 143050
Russia

Fungal polyketides represent a large group of biologically active compounds synthesized by
enzymes from the polyketide synthase (PKS) family. Aflatoxins are secondary metabolites
produced by Aspergillus fungi via the polyketide pathway; among them, aflatoxin B1 (AFB1) is
the most common and dangerous. Fungal melanins are also synthesized via the PKS-depending
pathway. The blocking of the melanin biosynthesis in pathogenic fungi can result in the loss of
their pathogenicity and increased susceptibility to biotic and abiotic stresses. Therefore, the
search of compounds able to block both aflatoxin and melanin biosynthesis seems to be of great
theoretical and practical importance.

In this study we investigated the ability of some natural and synthetic compounds to block the
biosynthesis of AFB1 and melanin in toxigenic Aspergillus flavus F11 strain. The studied natural
compounds included lovastatin, thymol, and 3-hydroxybenzaldehyde (3-HBA), whereas
synthetic compounds included (aminoethyl)thiophosphonic acid, (aminomethyl)thiophosphonic
acid, alafosfalin, (1-aminoethyl)phosphonic acid, and N-hydroxyputrescine.

To reveal the effect of tested compounds on the melanogenesis, AF11 was cultivated on agar
medium supplemented with these compounds at concentrations varied from 0.0001 to 0.1%
depending on their activity. To determine the effect of the tested compounds on the AFB1
production, AF11 was cultivated for 170 h in a liquid Payne—Hagler medium followed by a
comparison of the AFB1 content in the culture broth of experimental and control (pure medium)
variants.

The performed screening allowed us to divide the tested compounds into three groups.
Alafosfalin, (aminoethyl)thiophosphonic acid, and (aminomethyl)thiophosphonic acid (Group 1),
significantly decreased the AFB1 production, but did not influenced on the colony pigmentation.
N-hydroxyputrescine, (1-aminoethyl)phosphonic acid, thymol, and 3-HBA (Group 1) inhibited
the melanin biosynthesis with the simultaneous increase in the AFB1 production. Finally,
lovastatin (Group I1I) completely blocked both AFB1 and melanin production even at low
concentrations (0.0005%). Therefore, compounds from the Groups I and Il inhibited the AFB1
or melanin biosynthesis, respectively, via the blocking of stages located after the point of
divergence of the corresponding biosynthetic pathways, whereas lovastatin either inhibited the
polyketide biosynthesis prior the branching point, or simultaneously inhibited some stages of
both AFB1 and melanin biosynthetic pathways after the branching point.

Thus, we first revealed the ability of lovastatin to efficiently inhibit both AFB1 and melanin
biosynthesis in toxigenic A. flavus. The evaluation of the effect of lovastatin treatment of wheat
grain contaminated with toxigenic A. flavus on the AFB1 accumulation in grain showed that the
treatment of wheat grain with lovastatin at the concentrations of 0.25 and 0.5 mg/g of grain prior
its contamination with AF11 reduced the AFB1 accumulation in 4 and 20 times, respectively.
Taking into account the non-toxicity of lovastatin and the possibility of its highly-productive
microbiological synthesis, the further study of the revealed new property of this natural
compound intended to develop a new lovastatin-based preparation able to prevent the
contamination of animal feed with AFB1 seems to be very promising.This work was financially
supported by the Russian Science Foundation (project no. 14-16-00150).

*Corresponding author: E-mail address: dzhavakhiya@yahoo.com
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HoBble npupoaHbie 1 CHHTETHYECKHE 0JI0KATOPBHI OMocuHTe3a aduiaTokcuna Bl u
mejanunorenesa y Aspergillus flavus

HxaBaxus B.I'., Bounosa T.M., [loreraesa C.b., Ctautok H.B., Muxutiok O./1., Hazaposa
T.A., lllepOakona JI.A.

@I'BFHY Bcepoccuiickuii HUW ¢pumonamonocuu, boavuiue Bazemsi, Poccus

[Tonuketnapl rpuOOB MHPEACTaBISAIOT COOOM Ipymnily OMOJIOTMYECKM AKTHBHBIX COEIMHEHWH,
CHHTE3MPYEMBIX IIpU ydacTuu cemerictBa pepmentoB noiukeruacunras (IIKC). K aroit rpymmne
OTHOCATCS a(IIaTOKCUHBI — BTOPUYHBIE MeTaboauThl rpudoB poxa Aspergillus, cpean koTopbix
HauboJsIee pacpPOCTPAHCHHBIM U TOKCHUYHEIM siBIsieTcst aduiatrokcud Bl (ADBI1). MenannHoBbIE
OUTMEHTHI TprOO0B Takke sBisAoTcs npoayktoM ITKC-3aBucumoro 6uocunresa. M3BectHo, uto
OnokMpoBaHWE OWOCHHTE3a MEJaHWHA MOXET MPHUBOAWTH K CHIDKEHHIO IaTOTEHHOCTH U
HOBBIIIEHUIO BOCIIPUUMUYUBOCTU IpUOOB K OMOTHYECKOMY M abMOTHYECKOMY cTpeccy. B aToit
CBSI3U TOKCK BEIIECTB, CIOCOOHBIX OJTHOBPEMEHHO OJokHpoBaTh Onocuutes A®B1 u menanuna
Yy TOKCUHOT€HHBIX IPUOOB NPEACTABISIETCS BIIOJIHE aKTyalbHbIM.

B nHacrosmeli paboTe mpencTaBieHbl pe3yabTaThl HCCIAEI0BAaHUS CIIOCOOHOCTHU psia IPUPOTHBIX
U CHUHTCTUYECKHX coequHeHud OnokupoBaTh OmocuHTes A®Bl um mnurmenra wmenanuHa
mrrammoM Aspergillus flavus AF11. B kadecTBe MOTEHIIMAIBHBIX WHTHOMTOPOB HCIIOJIL30BAIIN
BELIECTBA MIPUPOJHOIO MPOUCXOKIEHUS - JIOBACTAaTHH, TUMOJ U 3-ruapokcudOeH3anbaeruy (3-
HBA), a Taixke pa3nuyHble CHHTETUYECKUE BEIIECTBA - (AMUHOATUI)THO(HOCPOHOBYIO KUCIIOTY,
(amuaOMeTIUT)THO(DOChOHOBYIO KHCoTy, anadochanud, (1-aMuHOITHIT)POCHOHOBYIO KHCIOTY
U N-TUAPOKCUITYTPECIIHH.

g omnpeneneHus BINSHUSA TECTUPYEMBIX COEAVMHEHMM Ha MenaHuHoreHe3 mramm AF11
KYJIbTUBHPOBAJIM HA arapu30BaHHOW cpenie ¢ J00aBICHUEM ITHX COEIMHEHUN B KOHIEHTpALUU
ot 0.0001 no 0.1% B 3aBUCMMOCTH OT aKTMBHOCTU coeAuHEHUs. i onpenesieHus] BIUSHUS
uccienyeMbix BeulecTB Ha OuocuHTe3 ADBI, mramMmm KynpTuBHpoBaiu B TeueHue 170 u B
XKUAKOW nuratenbHON cpene Ilelina-Xernepa, mocie dero cpaBHuBanu coaepxkanne ADBI1 B
KYJIbTYPaJIbHOM JKUJKOCTH B ONBITHBIX BapHaHTaxX M KOHTpoJie (MUTaTeabHas cpeaa 6e3 100aBok
TECTUPYEMBIX COEIMHEHUH).

[IpoBeneHHBIH CKPUHUHT TO3BOJIMJI Pa3/IEIMTh HCCIEAyeMble BellecTBA HAa TPHU TPYIIIHL
Anadocdanun, (aMmuHO3TIIT)THO(OCPOHOBAS KUCIOTA U (aMUHOMETHIT)THO(hOC(HOHOBAS KUCIIOTA
(rpynna I) cymectBeHHO cHukanu npoaykuuio AD®BI, onHako He BIMAIM HA MUTMEHTALMIO
kosionnit AF11. N-ruapokcunyrpecuuH, (1-amuHostuin)docdonopas kucnota, Tumon u 3-HBA
(rpynna II) 6mokupoBanu OMOCHHTE3 MENaHWHA M OJIHOBPEMEHHO CYIIECTBEHHO YBEIWYUBAIH
npoaykiuio A®B1. Hakonern, noBacratud (rpynna III) momHOocThiO GiioKMpoOBas OMOCHHTE3
A®BI1 u menanunna gaxe B HU3kuX KoHIeHTparusax (0.0005%). Takum oOpas3om, BemiecTBa u3 |
u Il rpynnel OnokupoBanu O6uocunte3 ADPB1 u MenaHuWHa, COOTBETCTBEHHO, Ha CTalusiX,
PacMoI0XKEHHBIX MOCJE TOUYKH Pa3BETBICHHS ITHUX OMOCHMHTETUYECKUX IyTeil, B TO BpeMs Kak
JoBacTaTWH JHOO JAEWCTBOBalI Ha CTaguM, MPEALIECTBYIONEH TOYKE BETBJICHUS, JHOO
OJIHOBPEMEHHO OJIOKMpPOBaJ Kakue-TO cTaauu 1enei 6mocunreza AOBI u MenanuHa mocie ux
pacxXoXKIeHUs.

B pesynpTate mpOBEACHHOTO HCCIENOBAHUS BIEpBbIE ObUIA BBISBIEHA CIIOCOOHOCTH
noBactaTuHa 3¢ dextuBHO OI0KHMpOoBaTh OMocuHTe3 ADBI1 1 MoAaBIATE OMOCHMHTE3 MEJTAaHUHA Y
A. flavus. Onenka BiusHHMs JoBacTaTMHa Ha HakoruieHne A®B1 B 3epHe TIICHUIIBI,
sapakeaHoM A. flavus AF11, mokasana, uto 06paboTKa 3epHa JIOBAaCTATHHOM B KOHIIEHTPAIHIX
0.25 u 0.5 mr/r 3epHa nepen 3apaxennem AF11 cHmkana HakomieHue B HeM ADBI B 4 u 20
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pa3, cooTBeTCTBeHHO. (OOHapyKEHHbIE CBOWCTBAa JIOBaCTaTMHA B COYETaHUHM C €ro
HETOKCHUYHOCTbIO U BO3MOKHOCTBIO BBICOKOIPOAYKTUBHOTO MHKPOOMOJOTHYECKOIO CHUHTE3a
JIeNAlOT MEPCIEeKTUBHBIMU JTAIbHEHIIINE MCCIEI0BAaHUS, HANPaBJICHHBIE HAa Pa3paboOTKy Ha ero
OCHOBE Ipernapara, o0ecrneunBaroero cHmwkenue konramunauu A®B1 ¢ypaxHoro 3epHa u
JIPYTUX KOPMOB ISl CENbCKOXO035HCTBEHHBIX )KUBOTHBIX.

Pabora BrImoHEHA 1pu (puHAHCOBOU moepkke Poccuiickoro Hayunoro ®@onma (rpant Ne 14-
16-00150).

*Corresponding author: E-mail address: dzhavakhiya@yahoo.com
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Immunosuppression as a new way of improving bioinsecticides activity

Glupov V.V., Kryukov V.Yu.*, Dubovskiy .M., Yaroslavtseva O.N., Grizanova E.V., Akhanaev
Yu.B., Polenogova O.V., Tomilova O.G., Kryukova N.A.

Institute of systematics and ecology of animals SB RAS, Novosibirsk, Russia
Abstract

Immunosupressive effect of sublethal bacterial infection (Bacillus thuringiensis), synthetically
and natural insecticides (avrmectins, chlorogenic acid, usnic acid, Cordyceps militaris extracts)
and venom of parasitoid Habrobracon hebetor on defense systems of Colorado potato beetle
Leptinotarsa decemlineata and wax moth Galleria mellonella have been studied. These
immunosupressors change of fungistatic properties of integuments, phenoloxidase activity,
detoxicative enzymes activity (nonspecific esterases, glutation-S-transferases), as well as ratio of
hemocytic types, necrosis/apoptosis relation and encapsulation response. These dramatic
depression in hosts defense systems led to increased susceptibility of insects to bioinsecticides
(fungi Beauveria bassiana, Metarhisium robertsii and bacteria Bacillus thuringiensis) from ten
to several thousand fold. Taken together, the results indicate the disturbance of the insects
immune defenses under the influence of different immunomodulators that lead to synergy
between these agents. Combine using of bacteria and fungi together with immunosupressors
provides a strong insecticidal effect in the shortest possible time. Such an approach constitutes a
new perspective for the development of multi-component bioinsecticides. The study was
supported by the Russian Science Foundation (Grant Ne15-14-10014).

*Corresponding author: E-mail address: krukoff@mail.ru
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Synergistic antimicrobial activity of two-dimensional nanostructures of chitosan
modified silver nanoparticles on Staphylococcus aureus

Kanrayasiri Kamhom?, Ekarat Detsri'?"

!Department of Chemistry, Faculty of Science, King Mongkut's Institute of Technology
Ladkrabang, Bangkok 10520, Thailand
2Advanced Materials Research Unit, Faculty of Science, King Mongkut's Institute of
Technology Ladkrabang, Bangkok 10520, Thailand

Abstract

In this study, we established a simple chemistry method to fabricate two-dimensional
nanostructures of silver nanoparticles decorated with chitosan (AgNPs) using Layer-by-
Layer self-assembly technique. The presence of the charge is fundamental for build up of
the nanostructures thin films using the advantage of the electrostatic interaction between
oppositely charged species of cationic AgNPs and anionic poly(sodium 4-styrene
sulphonate). The formation of nanostructures thin films were exhibited the striking yellow
color due to the nanoparticles adsorption onto the surface of the substrate. UV-visible
spectrophotometer, contact angle measurement, field emission scanning electron
microscope and X-ray diffraction analysis were employed to characterise the formation and
interaction of the prepared nanostructures thin films. Antimicrobial effect of AgNPs
nanostructures thin films was evaluated against gram-positive S. aureus pathogen bacteria.
The AgNPs nanostructures thin films have excellent antibacterial activity with
97.85+1.74% of bacteria removed. We confirmed that AgNPs nanostructures thin films had
considerable inhibition of the growth of S. aureus.

Keywords: Staphylococcus aureus; silver nanoparticles; layer-by-layer; chitosan

*Corresponding author: E-mail address: Ekarat.de@kmitl.ac.th
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The Overview about Application and Regulation of Chitinase
He Liu, Qian Yang*
School of Life Science and Technology, Harbin Institute of Technology, 150001, China
Abstract

Chitin, a homopolymer of B-(1,4)-linked N-acetyl-d-glucosamine (GIcNAC), is one of the most
abundant polymers in nature, second only to cellulose. It is a major structural component in a
wide variety of organisms; it is found in the exoskeletons of many invertebrates and in the cell
walls of most fungi and algae. Chitin degradation is, therefore, important to a wide variety of
applications, ranging from the seafood industry and environmental clean-up of chitinous wastes
like shrimp and crab shells, to human therapy, plant-defence systems and biological control.
Chitinases, the chitin degrading enzymes, are known to be produced by several groups of
organisms and have been shown to have various physiological functions in many fields such as
industry, agriculture, medicine, biotechnology. The regulation of this expression, however, is
still not completely known. On some level, the regulation of chitinase is similar to the regulation
of cellulose, especially in negative pathway. Though the activity of enzyme isolated from nature
iIs insufficient to be applied in industry, chitin and chitinase-produce microorganism still process
a bright future as carbon nitrogen source, plant-pathogen inhibitor, enzymic preparations.

*Corresponding author: E-mail address: shadowshade@163.com
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Plant Virus Expression Vectors for Biopharmaceutical Production

Kathleen Hefferon
Cornell University
Abstract

Plant made biologics have elicited much attention over recent years for their potential in
assisting those in developing countries who have poor access to modern medicine. Additional
applications such as the stockpiling of vaccines against pandemic infectious diseases or potential
biological warfare agents are also under investigation. Plant virus expression vectors represent a
technology that enables high levels of pharmaceutical proteins to be produced in a very short
period of time. Recent advances in research and development have brought about the generation
of superior virus expression systems which can be readily delivered to the host plant in a manner
that is both efficient and cost effective. The following presentation describes recent innovations
in plant virus expression systems and their uses for producing biologics from plants.

*Corresponding author: E-mail address: klIh22@cornell.edu
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Technology of the extraction of needles compounds and biologics obtaining

T.V. Hurshkainen, A.V. Kutchin
Institute of Chemistry Komi Science Center of Ural Division of RAS, Syktyvkar, Russia

Abstract

Chemical treatment with the extraction of biologically active substances is a promising area of
needles using. Needles are the large-scale waste produced by the logging companies.

One of the innovative activities of the Institute of Chemistry of KSC UB RAS is development of
the technology which allows processing of vegetable raw materials by the new environmentally
friendly method without the use of organic solvents. This method doesn’t have any analogues
now.

The studies provided a method of producing a complex of natural biologics. A pilot
manufacturing was made in order to obtain experimental batches. Biologics for plants and
animals were tested. The plant growth regulator "Verva" with fungicide action was derived from
a fir needles. Long-term tests of "Verva™ were performed with vegetables and industrial crops,
state registration was made. The biologics is produced at the pilot plant of LLC "Scientific and
technological enterprise of the Komi Institute of Chemistry SC UB RAS".

Natural compounds of the biologics increase plants resistance to extreme environmental
influences. Active ingredients of the biologics are triterpene acids with lanostane structure which
were not found in other coniferous tree species. Triterpene acids contribute to enhanced
biological and bioimmune processes in plants.

A biologics with soft influence on the plants and environment are becoming increasingly
important in the protection of crops against diseases. Needles of a spruce is a raw material for a
new plant protection biologics. Due to the strengthening of the natural protective mechanisms of
plants, this product acts as a systemic broad spectrum fungicide. The active ingredients of the
biologics are the natural phenolic compounds.

According to the studies performed in the Saint-Petersburg Forestry Academy, the phenolic
compounds of the spruce needles demonstrates high activity against viruses, filamentous fungi
and yeast, as well as helps the growth of plants. Studies of the insecticidal activity of the spruce
extractives have showed biological activity against the Colorado potato beetle, codling moth and
other garden pests. Medical and toxicological studies of a new biologics were performed in the
Kirov State Medical Academy. It was found that the spruce extractives are low-hazard
compounds which have no skin-irritant, cumulative and sensitizer effects.

This work is carried out with the financial support of the project 15-15-34-68 of the program
of UB RAS.

*Corresponding author: E-mail address: hurshkainen@chemi.komisc.ru
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Emergence and spreading of Dickeya solani & D. dianthicola on potato in Russia, and

search for control measures

Alexander Ignatov!”, Maya Khodykina®, Fevzi Dzhalilov?, Alexander Karlov?, Vladimir

Karandashov?, Fedor Shirshikov?, Konstantin Miroshnikov?
(1) Research Center “PhytoEngineering” LLC, Rogachevo, Moscow region, Russia
(2) Russian State Agrarian University-MSKhA, Moscow, Russia,

(3) M.M. Shemyakin and Yu. A. Ovchinnikov Institute of Bioorganic Chemistry of the Russian

Academy of Sciences, Moscow, Russia
Abstract

Several regions of Russia were assayed for potato bacterial diseases at 2001-2014. Strains of
pectolytic bacteria isolated at Lipetsk, Novgorod, Moscow, Voronezh, Bryansk, and other
regions were tested for biochemical traits, virulence and genetic properties, including MLST for
8 genes: acnA, dnaX, gapA, icdA, mdh, mtID, pgi, and pelD. Bacteria causing black leg and soft
rot diseases belonged to three genera: Pectobacterium (75% of all isolates), Serratia (~10%), and
Dickeya (~15%). The stains isolated from diseased potato plants in 2001-2008 belonged to
Pectobacterium spp. (75% of all isolates) and Serratia spp. (~25%). The first isolates of Dickeya
dianthicola and D. solani were revealed on summer 2009 [1]. According to MLST, the Russian
strains of D. dianthicola were similar to Erwinia chryzanthemi isolated in US by R.S. Dickey
from sweet potato [2], and to strains obtained at 1999-2000 in the South of Russia (Krasnodar
and Stavropol regions) from corn plants by E.V. Matveeva (unpublished). Some different
isolates were identified later as a new species D. solani. All the Dickeya strains were virulent for
potato, tomato, tobacco and iris plants, and could be identified by real-time PCR with
ADE1/ADE2 primers with original ADE3 fluorescent Tagman® probe [3]. Surveys of several
regions of Russian Federation at 2009 showed low abundance (<3% of tested potato stocks) of
the Dickeya pathogens. However, at 2010-2015 we have documented 8-10 fold increased
frequency (up to 26-30% of assayed samples) of D. dianthicola and D. solani infection found in
green plants and in harvested tubers in the assayed regions. We assumed that Dickeya became
the main causing agent of potato black leg disease in Russia. We can speculate that large part of
potato seeds collected at 2016 was infected by Dickeya spp., too. Ten representative strains of D.
dianthicola and D. solani were tested for response to bactericides and fungicides permitted in
Russia for potato protection [4] and found very limited efficiency of them against the pathogens
both in vitro and in vivo assays. We initiated a project for development of new biological control
agents based on bacteriophages and antagonistic bacteria of genus Bacillus, specifically efficient
against pectolytic enterobacteria, including Dickeya spp.

The work was supported by the project RSF 15-15-00073
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Catalytic conversion of plant biomass into useful products
Kasaikina O. T., Pisarenko L. N., Zinoviev, |. V.
Semenov Institute of Chemical Physics RAS
119991 Moscow, Kosygin str., 4
Abstract

Processing and utilization of vegetable wastes is a relevent scientific and technical task.
In nature, waste undergoes gradual degradation due to the influence of enzymes, produced by
microorganisms. A necessary condition for the development, reproduction, and functioning of
microorganisms is the presence of water and mineral salts. Biochemical processes, such as
anaerobic digestion, ethanolic and acetone-butanolic fermentation are used in practice for
processing of biomass with high moisture content. However, microbiological processing is time-
consuming and may involve the risk of breeding undesired microorganisms.

We have developed a simple biomimetic model of the enzyme complex and used it for
the accelerated catalytic oxidative degradation of plant crop residues. Colloidal dispersion of iron
(1) oxide and hydroxide with carbon and silicon inclusions has been used as a catalyst that
simulates the active site of enzyme. Hydrogen peroxide (H202) and/or atmospheric oxygen have
been used as environmentally friendly oxidants.

The oxidative degradation of the biomass (sawdust, peat, olive bagasse, rice and oat
straw) results in the formation of low molecular weight oxidation products of lignin, cellulose,
lipoproteins, and sugars; the solid residue is a cellulose and its derivatives [1,2]. The yield of
solid residue depends on the biomass nature, the ratio of the reactants’ concentrations (biomass,
catalyst, hydrogen peroxide) and the time of the processing. At sufficient concentrations of
H20., pure cellulose (E 460), suitable for food and pharmaceutical industries can be obtained
from pine and spruce sawdust. Along with cellulose, an aqueous solution of organic acids,
vitamins, sugars, etc., suitable for the preparation of dietary supplements and preservatives for
animal feed, is produced as a by-product. Recently, it was shown [3] that water-soluble products
after neutralization to pH 5-6 can serve as a useful nutritional Supplement in soil and a stimulant
for plant growth. For agriculture, it is possible to create mobile systems of small volumes used
directly by the consumers of these products in the area of its application.

The oxidative catalytic method is quite versatile and fundamentally suitable for
processing of different kinds of plant residues, including for the processing of the leaves. In this
case, the solid residue is mainly a condensed product of the transformation of suberin and cutin,
the main component of the protective sheath of leaves, which are hard oxidizable and non-
combustible. The liquid phase containing organic acids, after neutralization can be used for seed
treatment and plant nutrition.

Thus, the accelerated catalytic processing of vegetable waste allows solving two
problems at once: recycling and decontamination of waste of agricultural production and the
improvement of agricultural and greenhouse soils by returning to the soil chemicals needed for
plant life.

This work was partially supported by RFBR grant No. 14-03-00757

[1] Pat. RF 2488445, 2013
[2] Pat. RF 2515319, 2014
[3] Kasaikina, O. T., Apasheva, L. M., Kartasheva, Z. S.,et al. Agric. Biol. 2016, 51.
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KaranuTnyeckasi nepepadoTKa pacTuTeJIbHOH 0MOMACCHI B MOJIE3HbIE MPOAYKTHI
Kacaukuna O.T., [Iucapenko JI.H., 3unosse U.B.

DedepanvHoe 2ocyoapcmeenHoe 0100icemHoe yupedicoeHue Hayku Uncmumym Xumuieckou

@uszuxu um. H.H. Cemenosa PAH, 119991 Mocksa, yn. Kocvieuna 0. 4

[lepepaboTka u yTUIM3AIUS PACTUTEIBHBIX OTXOJOB SIBJISIOTCS aKTYaJdbHOM HAy4HO-
TEXHUUYECKOM 3ajmaueil. B mpupome Omomacca MeIJICHHO paszjaraercss IMoja JeHCTBUEM
(bepMEeHTOB, BbIpaOaThIBAEMBIX MHUKpPOOpPTraHU3MaMHu, JUTSt Pa3MHOXKEHHUS u
(GYHKIIMOHUPOBAHUSI KOTOPHIX HEOOXOAMMO HAJIWYUE BOABI M MHUHEpPAIbHBIX COJEH.
broxumudeckne mporeccsl - aHadpoOHast epepadoTKa, ITAHOIBHAS U alleTOHO-0yTaHOJIbHAS
dbepMeHTallMK, TNPUMEHSIOT B Cllydae OHMOMAacchl C BBICOKOM BIaXHOCTHbIO. OIHAKO
MUKpPOOMOJIOTHYECKasi TepepadoTka TpeOyeT BpEeMEHHM W CONPSHKEHAa C  OMACHOCTSIMU
Pa3MHOKEHHUSI HEXKENATeIbHBIX MUKPOOPTaHU3MOB.

Hamu pa3paborana mpocras OWOMHMETHYECKass MOJACTh (EPMEHTHOTO KOMIDICKCA s
YCKOPEHHOM KaTaIUTUYECKOW OKHCIUTENbHON JECTPYKIMU PACTHTEIBHBIX OCTATKOB.
Karanuzatop - xoouaHas aucnepcust ruapokcuaa u okcuaa keinesa (IIl) ¢ Bximroyennem
KpEMHUSI M YrIepoa, MOAENUPYeT aKTUBHBIM LeHTp (epmeHTa. B kadecTBe oxucnurtesns
UCTIONIL3YIOTCSl JKOJIOTHYeCKH Oe3omacHble mepokcuy Boaopona (H202) w/umm xuciaopon
BO3/IyXa.

B pesynbrare TEpMOOKHUCIMTENBHOM HAECTPyKUHH Ouomacca (IpeBECHbIE OMUIKU, TOpd,
OJIMBKOBBIH JKOM, PHCOBasi MU OBCSHAs COJIOMA) IepepadaThIBAaeTCs B HU3KOMOJIECKYJISPHBIC
MPOJYKTH OKUCJICHHS JIUTHUHA, LEJUTION03bI, JIUMOMPOTEHIOB U CaxapoB; TBEPJbIH OCTaTOK
MIPEACTABISIET COOOM IEIITI0NI03Y U ee TTpou3BoAHbIE [1,2]. BbIxoa TBEp1oro ocraTka 3aBUCUT
OT IPUPOJBI OMOMACCHI, COOTHOILEHHSI KOHIEHTpaluid peareHToB (6Momacca, KaTaau3aTop,
NEPOKCHJT BOJOPOJA) H BPEMEHHM TMPOBEACHUS JAecTpyKiuu. [lpum  mocTaTOYHBIX
KoHIeHTpauusax H202 u3 COCHOBBIX M €JOBBIX ONWJIOK IOJy4YaeTCs YHUCTas IeJUII0JI03a
kBannpukauuu E 460, npuronHas A NUIIEBOH U (apMaleBTUYECKOW MPOMBIIIIEHHOCTH.
KpoMe mnonydeHus LEUTI0N03bl, COMYTCTBYIOIIMM IPOJYKTOM SIBJISI€TCSI BOJHBIA PacTBOP
OpPraHWYeCKUX KHCIOT, BUTAMHUHOB, CaxapoB W T.A., NPUTOIHBIX [JISi TPHUTOTOBIICHUS
010100aBOK M KOHCEpBAaHTOB KOPMOB JUIsl JKMBOTHOBOACTBA. B [3] moka3zaHo, uTO
BOJIOPACTBOPUMBIE MPOAYKTHI MOcie HeWTpanuzauuu A0 pH 5-6 MOryT Ciy’KUTh IOJIE3HON
MUTATEeNbHON J0OABKOW B MOYBO-TPYHT U CTUMYJIHUPYIOIIUM CPEACTBOM MJISL pOCTa PACTEHUH.
JInst cembCcKOTro XO035HCTBa BO3MOXKHO CO3JIJaHHE MOOWMIIBHBIX KOMIUICKCOB MAJIBIX OO0BEMOB,
UCTOJIb3YyEeMbIX ~HEMOCPEJACTBEHHO IOTPEOUTENSIMH 3TOW NPOAYKIMM Ha MecTax e€
MIPUMEHEHHUS.

Karanutuueckuil OKMCIUTENBHBIN CHOCOO SBJISETCS AOCTATOYHO YHUBEPCAIBHBIM U
NPUHIUIHAIBHO IPUTOAHBIM JUIS TepepabOTKU Pa3HOTIO POJA PaCTUTENBHBIX OCTAaTKOB, B TOM
qucie Juisi epepaboTKH JUCThEB. B 3TOM ciydae TBepAbld OCTATOK MPEACTaBISET COOOM
KOHJICHCUPOBAHHBIA MPOAYKT TpaHC(HOpPMAIMH TPYIHO OKUCISEMBIX U HETOPIOYHMX CyOepHHa
U KyTHMHa, OCHOBHBIX KOMIIOHEHTOB 3allUTHOW 00o0n0uku JuctheB. JKuakas ¢asa,
coJiepKalliasi OpraHu4ecKrue KMCIOThI, TOcIe HeUTpaTu3alii MOXKET ObITh MCIOIb30BaHA IS
00pabOTKU CEeMSIH U TIOAKOPMKH pacTeHHi

Takum 00pa3oMm, MpUMEHEHHWE YCKOPEHHOW KaTATUTHYECKOW MepepadOTKH pPacTHUTEIIbHBIX
OTXOJIOB TIO3BOJISIET pellaTh cpa3y JBE 3a/Jayd: YyTWIHM3alUs H 00e33apakMBaHUE OTXOJIOB
CEIbCKOXO35MCTBEHHOIO IPOM3BOJICTBA W O3JI0OPOBJIEHUE CEIbCKOXO3AWCTBEHHBIX U
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TCINIMYHBIX T'PYHTOB IMYTCM BO3BpAaTa B NNOYBY XUMHYCCKUX BCHICCTB, KOTOPBIC HYXHbBI JJIS
KU3HCOACATCIIbHOCTHU paCTeHHﬁ.

Pa6ota yactnuno noanepsxkana rpantoMm PODU Ne 14-03-00757.

[1] ar. PO 2488445,. 2013
[2] [ar. P® 2515319, 2014

[3] Kacaukuna O.T., Anamesa JI.M., Kapramesa 3.C., u ip C/x 6uomn. 2016, 51.
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Development and reproductive potential of a generalist predator, Podisus maculiventris
(Hemiptera: Aspionae) feeding adult of grain moth

A.E.S. Kasem, A.l. Anisimov*
St. Petersburg State Agrarian University, St. Petersburg, Russia

It is well known that the larvae of greater wax moth Galleria mellonella L. are enough
good food for polyphagous predator spined soldier bug, which is used for biological control of
gypsy moth, Colorado potato beetle, Mexican bean beetle, and some other insect pests. But
greater wax moth mass rearing expensive, the diet includes useful components for human,
dynamics of laboratory populations are not always stable in artificial breeding conditions.

Our experiments carried out to detect possibility of feeding the late instars bug nymphs or
adults with adults of Angoumois grain moth Sitotroga cerealella Ol., as mixed factitious preys
system (MFPS) to keep rearing under laboratory conditions, the possibility evaluated based on
some biological characteristics. The Angoumois grain moth eggs are widely used in Russia as a
food for many beneficial insects reared for insect pests biological control. By technology of
breeding the adult moths discarded after oviposition, so they are very cheap food.

The adult Angoumois grain moth resulted from mass rearing collected, dated and separated
in labeled sieve. Sticky cards (3.5 x 4.5 cm) to collect adult Angoumois grain moth (2 or 4 days)
were used to feed the predator bug starting from 4™, 5"nymphal instars or adults. At the same time
the greater wax moth only was used as control. Plastic cup 500 ml provided with wetted cotton
and filter paper were used as a replication (three for each treatment) and also 500 ml plastic
container used for pairs mating and oviposition.

The biological effects of feeding late nymphal and adult stages of P.maculiventris with
Angoumois grain moth were evaluated under laboratory facilities.

There are no significant differences in mortality when feeding the adults of bug predator
with adults 2 or 4 days grain moth compared with control, at the same time, no significant
differences in survival of predator nymphs (4" instars) fed grain moth adults (2 days) compared
with grater wax moth only. The average of development time for both males and females didn't
affect negatively with the diet. Weights of females or males showed no significant differences
compared with control when reared on 2 or 4 days grain moth. Emerged females of 4™ instars
nymphs which fed 2 or 4 days grain moth weighed 66,3+ 1,85, and 62,1+ 1,62 mg, respectively.
While females' weight (which fed 2 or 4 days grain moth adult in5™ nymphal instars) was 62,1+
2,86 and 54,7+ 2,58 , respectively, predator males' weight which emerged from nymphs 4™ or 5"
instars didn't reflect any significant differences. The average of weight for both females and
males reached to the lower level in case of using 4 days adults grain moth as a prey for 5" instars
of bug predator. On the other hand, females' fecundity revealed differences in most cases
compared with control. The results of fecundity indicated slightly differences between 2 or 4
days grain moth adults as a prey for adult of bug predator, while there is no significant difference
between fecundity of feeding 4 days adult grain moth to fed adults' predator bug compared with
control. The fecundity decreased to -3.8 fold when the 4™ instars of the predator fed with prey 4
days. No significant differences in egg viability percentages of both grain moth prey 2 and 4
days, but 4" nymphal instars which fed 2 or 4days prey moth badly affected. However,
significant differences in preoviposition period within most treatments, the first eggs' count
hadn't been negatively affected. Although, there are significant differences in number of egg
batches within treatments, no significant differences recorded in case of feeding predatory
females Adults with grain moth adults compared with control.

We can conclude that using Angoumois grain moth adults as alternative factious prey
such to fed late nymphs and adults of predatory solider bugs need more attention in mass rearing
technology especially, in mixed factious prey system MFPS.

*Corresponding author: E-mail address: anisimov_anatoly@mail.ru
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Antifungal substances of Allium sativum L.: new approach to plant protection
Kulikova O.G.l, Maltsev D.I. 2, Kartashov M.I3, Yamskova V.P. 2, Yamskov I.A. 1

IaN. Nesmeyanov Institute of Organoelement Compounds of Russian Academy of Sciences,

Moscow
2Koltzov Institute of Developmental Biology of Russian Academy of Sciences, Moscow

3All-Russian Research Institute of Phytopatology, B. Vyazyomy, Odintsovo distr.

Abstract

Nowadays, a wide range of chemical products is used to protect plants against different
phytopathogenes. The main disadvantages of chemical agents are multistage production
processes using reagents that are difficult to procure, multicomponent composition, as well as
accumulation of harmful substances in the soil, water and groundwater when they are widely
used. As an alternative to chemical pesticides, the agents containing natural substances, or
biopreparations, are sometimes used. In the literature there is no data on the use of any
substances extracted from the garlic Allium sativum in agriculture for the protection of plants.
Allium sativum L., commonly known as garlic, is one of the most widely and frequently used
vegetables around the world. The most common method of use of this plant is in cooking, but
due to its medicinal properties Allium sativum is applied both in conventional and modern
medicine.

In this study we investigated biological activity of the complex derived from the garlic
extract and formed by allinase and lectin subunit of garlic. A number of researchers
demonstrated that a wide range of biologically active substances exhibit some form of activity in
ultralow concentrations. New approaches developed on the base of ultralow doses concept
application allow using both drugs and pesticides in much smaller doses, which is very important
in terms of ecological and economic issues. Based on the above, in this study we evaluated the
activity of obtained complex at 107t mg/ml.

Experiments to determine activity of the allinase-lectin complex against phytopathogenic
fungus B. sorokiniana and Puccinia recondita on wheat and barley leaves in vitro were carried
out on isolated plant leaves.The biological efficacy of the use of complex was 80 and 85%
appropriately.

We studied complex activity against the pathogen of rice blast Magnaporthe grisea. The
complex did not affect M. grisea directly, but protected plants upon their infection by this
pathogenic fungus (reduced the number of necrosis on treated leaves of rice).

Investigation of complex activity against Cladosporium cucumerinum revealed its ability
to inhibit this fungus. The biological efficacy of the use of complex for the first leave was
73.2%, for the second leave was 62.1%.

The obtained complex does not possess phytotoxicity, and due to its high activity at low
concentrations shows very low discharge at its application. Moreover, by virtue of its origin it is
absolutely harmless for humans and animals and is environmentally safe technology of wheat
and barley protection, which is especially important in modern agriculture.

*Corresponding author: E-mail address: koulikova _olga@mail.ru
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Computer meets Chemistry - Modern Aspects in Natural Products Chemistry and

Biotechnology
Hartmut Laatsch
Institute of Organic and Biomolecular Chemistry,
Gottingen, Germany
Abstract

Chemists and biologists are having different views and different approaches on biotechnology
and chemistry, respectively: For chemists, biotechnology is perhaps an essential requirement to
access new microbial products or to get sufficient amounts of penicillin, and for
biotechnologists, chemistry may be just a tool to understand a metabolom. | realized in the past
decades, however, that both disciplines are more and more understanding each other now and are
coming closer together. However, what we still need is also to understand the language of our
"lab animals”, e.g. of the microbes.

In my presentation, | will illuminate the different approaches of biologists (in a wider sense) and
chemists to optimize e.g. a fermentation, to extract and to purify metabolites, to identify known
compounds (a process, which is called dereplication), to elucidate a structure and to look for
biological activities. In most of these steps, computational techniques are applied, and the
differences and advantages of some of these concepts will be discussed. Key phrases are
"chemicals are words in the microbial language”, the OSMAC method and neuronal networks for
strain optimization, separation techniques, dereplication by databases or molecular networking,
or enzymatic versus ab-initio configuration determination, just to name a few. It will come out
that both approaches are more or less synergistic.

*Corresponding author: E-mail address: hlaatsc@gwdg.de
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In silico approaches to identify the NAD+-dependent DNA ligase gene (sl11209) from
cyanobacterium Synechocystis sp. PCC6803

Cherdsak Maneeruttanarungroj-2*, Khanittha Samasil®, Panutda Yodsang®

1Bioenergy Research Unit and 2Department of Chemistry, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang, Bangkok, Thailand.
3Laboratory of Cyanobacterial Biotechnology, Department of Biochemistry, Faculty of Science,
Chulalongkorn University, Bangkok, 10330, 10520, Thailand.
4King Mongkut's University of Technology Thonburi (Ratchaburi Campus), Ratchaburi 70150,
Thailand

Abstract

NAD+-dependent DNA ligase from model organism cyanobacterium Synechocystis sp.
PCC6803 was characterized using bioinformatics tools to investigate the deep understanding of
the protein function. The gene sll1209 encoded for ligase enzyme was retrieved from Cyanobase
website (http://genome.microbedb.jp/ cyanobase/). This gene was predicted for protein primary
sequence containing 669 amino acid residues with a molecular size of 74.62 KDa and pl of 5.59.
The bootstrap phylogenetic tree could separate the DNA ligase enzyme into 3 groups including
cyanobacterial, bacterial and eukaryotic groups. DNA ligase from Synechocystis sp. PCC6803
could be placed into cyanobacterial group as predicted. The ligase enzyme contains 5 domains
including adenylation domain, OB domain, zinc finger domain, helix hairpin helix domain and
BRCT domain. In adenylation domain, the K-X-D-G amino acid sequence was observed as the
important characteristic for ligation catalysis reaction in NAD+-dependent DNA ligase class.
Protein primary sequence was further modeled for three dimensional structure using the Raptor
X program available online at http://raptorx.uchicago.edu/. The modeled result showed the high
similarity to DNA ligase from E. coli (PDB code 20WOA) with the lowest p-value of 1.25e-22
for the overall first 4 domains except BRCT domain which conserved among the cyanobacterial
group. Superimposition view showed that most secondary structures of these enzymes, both from
E. coli and Synechocystis sp., could be aligned in the same configuration especially at the active
site in which the K-X-D-G amino sequence located. This is the first preliminary study for
NAD+-dependent DNA ligase from the model organism cyanobacterium Synechocystis.

Keywords: NAD+-dependent DNA ligase, Synechocystis sp. PCC6803, protein modeling,

protein structure, KXDG amino acid sequence
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Stabilized forms of enzyme Hiss-OPH in hydrolysis of organophosphorus pesticides and N-
N-acyl homoserine lactones

Maslova O.V.*, Senko O.V., Lyagin I.V., Stepanov N.A., Efremenko E.N.
The M.V. Lomonosov Moscow State University
Abstract

Organophosporus hydrolase (OPH) is the most well studied enzyme catalyzing the
hydrolysis of different organophosphorus pesticides (OPP) containing P-O and P-S bonds.
Polyhistidine-containing polypeptide with the catalytic activity of OPH was obtained as
genetically modified form of OPH (Hiss-OPH) and it possesses notably improved catalytic
properties in reactions with a number of substrates as compared to native enzyme.

In investigations of Ecobiocatalysis laboratory of Chemical Department of the M.V.
Lomonosov Moscow State University, the high efficiency of hydrolytic action of Hiss-OPH was
revealed in hydrolytic processes of OPP under various conditions and in different media.

The possible application of Hiss-OPH in practice seems to be realistic if the obtained
results of optimization of conditions that should be used for production of the enzyme in soluble
form someone can take into account, especially in a case when the conditions application can be
scaled up concurrently with shortening of time necessary for accumulation of target protein in
the maximum intracellular concentration.

It was discovered that same enzyme Hise-OPH has lactonase activity in relation to N-acyl
homoserine lactones (AHL) differed in chemical structures between each other. It is known that
AHL trigger the formation of quorum-response of gram-positive bacteria including pathogen
agents provoking development of diseases in animals. These results provide an interest to the
practical use of the enzyme in agriculture in various directions.

The use of Hise-OPH in agriculture demands the development of stabilized forms of the
enzyme enabling the increase in duration of its effective functioning.

To reach this goal a number of stabilized forms of the enzyme were obtained. The used
approach to that was based on obtaining of polyelectrolyte complexes (PEC) between enzyme
and specially used polymer. Various poly-anions were used as partners for the enzyme in PEC.
Used polymers were characterized by different chemical structure and molecular weight. The
formation of PEC was realized at pH 7.5 and 10.5.

High enzymatic activity of PEC was detected in reactions with OPP and AHL
Independently on the type of prepared samples. The samples demonstrated effective catalytic
hydrolysis of various AHL containing from 4 to 12 carbon atoms. With the elongation of the
acyl-radical in the AHL-molecule the effective constant of enzyme action increased. The main
reason of that was the decrease of Km- value, characterizing the improvement of substrate
specificity of Hise-OPH to corresponding AHL.

The obtained results open the perspectives for the further investigation of properties just
developed PEC based on Hiss-OPH for the degradation of OPP present in agricultural sources as
well as for the application as additives to antimicrobial agents used against gram-positive
pathogens of animals allowing improvement of effective action of the agents. The work was
financially supported by RSCF (project 16-14-00061).

*Corresponding author: E-mail address: olga-still@mail.ru
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CradouaunsupoBanubie popmbl pepmenta Hiss-OPH B ruaposiuze pocdopoprannydeckunx
necTuuI0B U N-anujiroMocepuHIAKTOHOB
Macnosa O.B., Censko O.B., Jlsrun 1.B., CrenanoB H.A., Edbpemenko E.H.
Mocrkoesckuii eocyoapcmeennuiii yHusepcumem umenu M.B. Jlomonocosa

Opranodocdarrunponaza (OPH) sBnsercs ceromns HamOojee OXapaKTePHU30BAHHBIM
(epMeHTOM, OCYLIECTBIAIOLUIMM TUAPOJIU3 pa3IUYHBIX (OCHOPOPraHNYECKUX HNECTULUI0B
(@OID), comepxammx P-O u P-S cBsa3u. [lonmurucTuanH-cOAEpKAIIMA TOJUICTITHL CO
cBoicTBaMM opraHodocdaTruaposasbl SBISAETCS I€HETUYECKH MOAUDUIUPOBAHHON (opMmoi
opranodocoarruaponassl  (Hisse-OPH) u  oOnamaeTr  3HAYMTENBHO  YIYUYHICHHBIMHU
KaTAINTUYECKUMHU XapaKTepUCTUKAMH [0 psAgy CyOCTpaToB B CpPaBHEHUM C IPUPOJHBIM
bepmeHTOM.

B wuccnenoBanmsx nmaboparopuu 3KoOOMOKaTanm3a Xumudeckoro ¢akyiapreta MI'Y
umenn M.B.JlomoHocoBa ycraHoBiieHa — BbicOoKas 3¢ ¢ekTuBHOCTh nerictBus Hiss-OPH B
npoueccax ruapoaunsa POII B pa3auyHbIX yCIOBUAX U CPElax.

Bo3moxxkHocTh  mmpokoro  npumeneHus — Qepmenta Hise-OPH  Ha  mpaktuke
IIPEICTABISIETCd PEAJM3yeMOM B CBETE pE3yJbTaTOB ONTHUMM3ALMM YCIOBUM IIOJy4YEHUS
JaHHOTO ()epMeHTa B BBICOKOAKTUBHOW pacTBOPHMOI (opMe B JIETKO MacIITaOUpyeMbIX
YCIOBHSAX C COKpPAIIEHHBIM BPEMEHEM HAKOIUIEHUS B KJIETKaX IIeJIeBOro Oesika B MaKCUMaJbHOU
KOHIEHTpaLUH.

bbuto oOGHapykeHO, 4TO TOT ke (epMeHT 00JafaeT JaKTOHa3HOW AaKTHBHOCTBIO II0
OTHOLICHUIO K OTJINYHBIM IO CTPYKType aumiromocepuniakronam (AI'JI), koTopelie SBISIFOTCS
CUTHAJIBHBIMU MOJIEKYJIaMU KBOPYM-3aBUCHUMBIX OakTepuil (B TOM umcie  Bo30yauTenei
00J1e3HEN JKUBOTHBIX U MTHUI). ITO 00ECIIEYNBAET OCHOBY JJISl €r0 MPAKTHUYECKOTO MPUMEHEHHUS
C LIEJIBIO PELICHNUS PA3IMYHBIX 3a]a4 arpONPOMBILIUIEHHOTO KOMILIEKCA.

[Mpaktrueckoe ucnosib3oBanue Hise-OPH B cenmbckoM xo3stiicTBe TpeOyeT pa3paboTku
CTaOMIIM3UPOBAaHHBIX (HOPM JTaHHOTO (hepMEeHTa C LENbI0 YBEIUYEHHUS JUIMTENbHOCTU €ro
3¢ (HeKTUBHOTO (QYHKIIMOHUPOBAHHUS.

B pabote OblM mosyueHs! cTaOuiIn3upoBaHHble (GOpMBI (pepMeHTa B BUe pa3HOOOpa3HBIX
bepmeHT-nonuaeKTpoauTHEIX KoMiuiekcoB (PIIK). B kauectBe nmaptaépoB hepmenta no OIIK
UCTOJIb30BAMCh pa3Hble MOJUMAHMOHBI, XapaKTEpPHU3YIOUIHECs Ppa3HOOOpa3HOM XUMHUYECKOU
CTPYKTYpoil u MoaekynsipHou maccor. @opmupoBanue PIIK ocymecrsisuiocs npu pH 7,5 n
10,5.

He 3aBucumo ot Tuna nomydeHHbIX oOpasuoB PIIK Obuia ycraHoBieHa MX BBICOKAs
(depmenTaTuBHas akTUBHOCTH B oTHOoIEeHHH kak POII, tak u AT'JIL. Ilpu stom o6pasusr PIIK,
nonydeHHeie Ha ocHoBe Hise-OPH, oamHakoBo 3(¢eKTHBHO KaTanHM3UPOBAIH THUAPOIU3
pasnnuHbIX 1o cTpoenuto AI'JL, cogeprkamumx 3-okco-rpynmy B aumibHoM pajnukaie (Cg, Cio u
C12), u HE conepxkamue nqanuyro rpynmny (Cs, Ceg). C yBenrueHHEeM ITTUHBI allJIBHOTO pajuKaia B
monekyne AI'JI ¢ 4 no 12 atomoB yriepojaa KOHCTaHTa 3((EKTUBHOCTH JelcTBUs (pepMeHTa
Takke YyBenuuuBajack. OCHOBHOM NPUYMHOM Takoil 3aKOHOMEPHOCTH OBbLIO yMEHbILIEHHE
KOHCTaHTa Muxasnuca, xapakrepusymomeil cpoactBo Hise-OPH k AI'JI, mpu mepexone ot
naktoHa Cy k Cr2.

[losnydyeHHbIE pe3yabTaThl OTKPBIBAIOT IMEPCHEKTUBBI Ul JAJIBHEHIIETO HCCIIEI0BaHUS
cBoiictB monyueHHbIXx PIIK Ha ocHoBe Hise-OPH mnst paznoxenus ®OII, comepxkamuxcs B
CENIbCKOXO3SHCTBEHHOM ChIpbe, a Takxke ans npumeHeHus @PIIK B kauectBe n00aBKHM K
AHTUMHUKPOOHBIM IpernapaTam, MPUMEHSEMbIM B dKUBOTHOBOJICTBE NMPOTUB IPaMITOI0KHUTEIbHBIX
NaTOr€HOB, C LEJbIO MOBBIMEHUS A(PPEKTUBHOCTH JEWCTBUS ATUX MpenaparoB. Paboma
8bINOIHEeHA npu purarcosoti nooodepricke PHD (epanm 16-14-00061).

*Corresponding author: E-mail address: olga-still@mail.ru
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New biotechnology in modern agriculture of Ukraine
Melnik 1A, Sendetsky VN
Association "Bioconversion™ Ivano-Frankivsk (Ukraine)
Abstract

The results of long-term fundamental and applied research on the development and
introduction of innovative technologies for improving soil fertility for sustainable functioning of
agro-ecosystems, the production of environmentally friendly products and environmental
protection in modern agriculture.

On the basis of comprehensive long-term studies to resolve the issues of improving soil
fertility and balanced development of agro-ecosystems, we achieved the following results:

- Developed and implemented technology and industrial vermi-cultivation
vermicomposting using red Californian worms;

- Developed manufacturing technology and methods of application of organic fertilizer
"Biohumus™ obtained by vermi-cultivation in agribusiness, and in suburban backyards;

- Developed, patented and introduced the technology of accelerated biological
fermentation of organic animal waste and plant and other origin in bio-fermentators that organo-
defecators and organic fertilizers "Mikroorganik” by the method of accelerated biological
fermentation in open areas using the mixer-aerator;

- Developed, patented and introduced technology for processing organic waste in leather
industry and sewage sludge by accelerated biological fermentation;

- Developed technology to produce and organize production in PP "Bioconversion™
humic complex biological products "Vermistim”, "Vermimag", "Vermiyodis" vermi-composts
and organic tea, bio-degrader straw and plant residues of winter and spring crops "Vermistim-
D",

- Developed and implemented technology in the production of 18 biologic drugs, isolated
and deposited 7 strains of microorganisms in a microbiology laboratory PP "Agrofirma" Kolos
"of the Kiev region.

During 2011-2015, complex humic biological products "Vermistim", "Vermimag",
"Vermiyodis" vermi-composts "teas", destructor "Vermistim-D" was used in the technology of
cultivation of winter and spring cereals, soybean, canola, sunflower, corn, sugar beet, rice,
potatoes, vegetables and other crops for pre-sowing treatment of seeds, root and foliar feeding
crops in agricultural enterprises, in the farmlands in the Ivano-Frankivsk, Odessa, Kirovograd,
Chernigov, Nikolaev, Kiev and other areas on the area of more than 500,000 hectares while
providing increase of yields by more than 1.5 billion. UAH. (In 2015 prices).

Scientific-theoretical and experimental research and the widespread introduction of new
technologies of organic fertilizers by vermi-culture and accelerated biological fermentation,
complex humic biologic preparation, straw degradation with simultaneous sowing green manure
crops for the efficient functioning of modern adaptive-landscape agriculture is a significant and
integral part of a national program to improve fertility of soil, and increase of the inexpensive
production of environmentally friendly products for the domestic and foreign markets, to
minimize the negative impact on the environment.

*Corresponding author: E-mail address: vermos2007 @ukr.net
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HoBble OMOTEXHOJIOTUM B COBPEMEHHOM 3eMulefe/iuM Y KPauHbI
Menpauk U.A., Cennmenkuii B.H.

Accoyuayus «buoxonsepcusy, 2. Heano-@pankosck (Yxkpauna)

[IpencraBneHsl  pe3ynbTaTbl MHOTOJNETHUX (YHIAMEHTAIBHBIX M MPUKIATHBIX
UCCIICIOBAaHUH 10 pa3pabOTKe M BHEAPEHUI0 HMHHOBALIMOHHBIX TEXHOJOIMH yIy4IlIEeHUs
IUIOIOPO/IMSL TIOYB JJISl YCTOMYMBOTO (PYHKIMOHHPOBAHUS arpo’KOCHCTEM, IPOU3BOJCTBO
9KOJIOTMYECKH YUCTOM MPOAYKLIUU U OXPAHBI OKPYKAIOLIEH Cpeibl B COBPEMEHHOM 3€MIICICIINN.

Ha ocHOBE KOMIUIEKCHBIX MHOT'OJIETHUX MCCJIEI0BaHUN HaMbl pa3pabOTaHbl HAyYHbIE U
IPAaKTUYECKME  OCHOBbl  pEIlEeHUs  NpoOJeMbl  yIAydIIEHUs  IUIOAOPOAMsS  IIOYB U
cOAIaHCUPOBAHHOI'O PAa3BUTHSI arpodKOCUCTEM M YBEIMUYEHHUS IPOU3BOJCTBA 3KOJIOTMYECKU
YUCTOM CEJIBCKOXO35MCTBEHHON IPOAYKIIMH BBICOKOTO Ka4eCTBA U OXPaHbI OKPYXKAIOLIEH Cpeapl,
a UIMEHHO:

- B Vkpaune u ObiBmieM Coro3e BhepBble pa3zpaboTaHa M BHEJIPEHA TEXHOJOTHS
IIPOMBIIIJIEHHOIO BEPMUKYJIbTUBUPOBAHUS 1 BEPMUKOMIIOCTUPOBAHUSI C TIOMOILIBIO 3aBE3EHHBIX
HaMM U3 32 TPaHMILIbl KPACHBIX JOXK/IEBbIX KaJIM(OPHUICKUX YepBEH.

- Pa3paborana TexHoyiOrMs NPOU3BOJACTBA U CHOCOOBI MPUMEHEHUS OPraHUYECKUX
ynoOpeHunit «bruorymyc» noiay4eHHbIX METOI0M BEPMUKYJIBTUBYBAHHS B arponpeAnpUsaTHsIX, HA
JAYHBIX U IpUycaieOHbIX ydacTKax.

- B VYkpaune BnepBble pa3zpaOoTaHa, 3alaTeHTOBaHAa M BHEJpPEHA TEXHOJIOTHUA
YCKOPEHHOW  OMOJOrMYecKod  (epMEHTAllMd OPraHMYeCKHMX  OTXOAOB  JKMBOTHOTO H
pPAcCTUTENLHOIO M HHOTO IPOUCXOXKAECHUS B OuodepMeHTaTopax Ta oOpraHo-iedexkaTHux
ynoOpeHuid ©  OpraHmveckux ymoOpeHmii «MUKpPOOPraHWK»  METOJOM  YCKOPEHHOMU
Ouoornyeckoi pepMeHTaMN Ha OTKPBITHIX IIJIOIMIAKAX € IIOMOLIBI0 CMECUTEN-a3paTopa.

- B Vkpaunne u crpanax OwiBumiero CHI' BmepBble pa3paboTaHbl, 3aaTeHTOBaHbI U
BHE/IPEHA TEXHOJIOTUSl NEepepadOTKH OpPraHWYEeCKHX OTXOJOB KOXXEBEHHOT'O INPOU3BOACTBA U
0CaJIKa CTOYHBIX BOJI METOJIOM YCKOPEHHOI Onosiornyeckoil pepmeHTaIuu.

- PazpabGorana texHomoruss mpousBoAcTBa M opranuzoBaHo B III1 «buokonsepcus»
IIPOM3BOJICTBO KOMIUIEKCHBIX T'YMUHOBBIX OuomnpemnaparoB «Bepmuctum», «Bepmumary,
«Bepmuiioguc», TEXHOJOTMS NPOM3BOJACTBA M  OpPraHU30BaH IpOLECC IPOU3BOJCTBA
BEPMHUKOMIIOCTHBIX M OHOYalOB, MPOM3BOACTBO OHMOAECTPYKTOpA COJIOMBI M PACTUTEIBHBIX
OCTaTKOB O3UMBIX U SIPOBBIX KyJIbTyp «Bepmuctum-/I».

- Pa3pabGorana TexHosorMs U BHEJPEH INpolLEecC MPOM3BOJACTBA Ha 0aze
Mukpobuonorndeckoit nadopatopun I «Arpodupma« Komoc »Kuesckoit obmactu 18
OuornpenapaToB, U30JIMPOBAHHO U 33JIEMIOHUPOBAHO 7 MITAMMOB MUKPOOPTraHU3MOB.

B rteuenne 2011-2015 rr., KoMmieKkcHble TYMHHOBBIE OHomnpenapaThl «BepMuctumy,
«Bepmumary, «Bepmuiionuc», BEPMHUKOMIIOCTHBIM «4aW», JECTpyKTop «Bepmuctum-
JI»IpUMeHsUIn B TEXHOJOTMSAX BBIPAIMBaHMWS O3UMBIX M SIPOBBIX 3€PHOBBIX, COM, parica,
MOJICOJIHEYHHKA, KYKYPY3bl, CaXapHOW CBEKJIbI, puca, KapTOQeis, OBOIIHBIX U JAPYTUX KYIbTYp
JUIs JIOTIOCEBHOM 00paOOTKM CeMsH, KOPHEBOH W BHEKOPHEBOM TMOAKOPMKH IIOCEBOB B
arponpeAnpuaTusiX, Ha JayHbIX U MpuycaaeOHbIX ydacTkax B MBano-®dpankoBckoi, Onecckoit,
KupoBorpanckoii, Yepaurosckoii, Hukomnaesckoit, Kuesckoit u apyrux obnactsax Ha miiomiaau
6osee 500 000 rexTapoB M OOeCIEUMIN YBEIUUYEHNE YPOKAWHOCTH HA CyMMy Oojee 1,5 mupi.
rpH. (ITo nenam 2015 rona).

Hayuno-TeopeTndeckue M 3KCIEPUMEHTAIbHbIE UCCIEOBAHUS U IIMPOKOE BHEJIPEHHE
HOBEHIINX TEXHOJIOTHH IIPOU3BOJCTBA OpPraHMYECKUX ynoOpeHuit METOJIOM
BEPMUKYJIbTUBYBAaHHS, YCKOPEHHON OMOJOrHYecKOr (epMEeHTalMU, KOMIIJIEKCHBIX T'YMHHOBBIX
OuonpenapaToB, JECTPYKIHUU COJIOMBI C OJJHOBPEMEHHBIM IOCEBOM KYJIbTYp Ha CHAEPATHI JJIs
3 dexTuBHOr0 (HYHKIIMOHUPOBAHUS COBPEMEHHOTO aJalTHBHO-TAHAMA(OTHOTO 3eMJIICICITHS
SBIIIETCS. BECOMOHM M HEOTHEMIIEMOW COCTABISAIOIICH OOIICHAIIMOHAIBHON TMPOrpaMMBI
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YIAYUIICHUC IUIOA0pOAUuA IMOYB, YACHICBICHUC W YBCIMUCHUC HNPOU3BOJACTBA 3SKOJIOTMYCCKHU
YUCTOM MPOAYKLIMH JUIsi BHYTPEHHEIO M BHEIIHETO PHIHKOB M MHHMMH3ALMM HEraTUBHOIO
BO3JEHCTBUS HA OKPYXKAIOWIYIO CPENY.

*Corresponding author: E-mail address: vermos2007 @ukr.net
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Breaking technologies in biological control
Vladimir Pavlyushin
All-Russian Institute of Plant Protection
Abstract

In ecologically friendly plant protection, the role of biotechnological aspects of the phytosanitary
is very important. They are include molecular diagnostics of phytosanitary objects, the use of
resistant cultivars, biopesticides and entomophagous organisms.

During the last years, research institutes (All-Russian Institute of Plant Protection, All-Russian
Institute of Agricultural Microbiology) and some companies (“Agrobiotechnology LTD”,
“Pharmbiomed LTD”, “Sibbiopharm LTD”’) introduced more than 30 bioproducts for plant
protection. Their application in more than 50 crops allows decrease use of chemical pesticides.

All-Russian Institute of Plant Protection offers 20 species of selected entomophagous insects for
protection of vegetables against aphids, white flies, and trips in the greenhouse. The sets of
entomophagous insects and useful microorganisms were established for control of more than 10—
15 greenhouse pests. To get the guaranteed protection effect following rules should be
performed:

e permanent monitoring for pest and useful organisms;

o preventive use of biostimulants and biopesticides;

« coincidence of optimums for biocontrol activity and crop production;

« simultaneous action of different biocontrol agents;

« compatibility of biocontrol measures and other crop protection techniques.

For the successful development of biopesticides a number of characteristics of microorganisms
should be taken in account: high activity, adaptability, ecological plasticity, competitive ability
and wide functionality. Biopesticides based on Bacillus subtilis (Alirin-B, Gamair etc)
effectively control bacterial and fungal diseases and stimulate plant growth. Biofungicide
Sternifag based on Trichoderma harzianum fastens degradation of plant residues. The selection
of entomopathogenic fungi from genera Beauveria and Metarhizium allowed finding strains that
caused high level of death of Calliptamus italicus and Dociostaurus maroccanus within 2 weeks.

Priority studies in development of biopesticides include:
« construction of recombinant strains with higher insecticidal toxicity;
o development of multi-function biopesticides that show plant growth stimulation effects

and optimize microbe communities;
« establishment of epizooties in the natural reservations of locusts.
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Isolation, biological characterization and herbicidal potential of phytotoxins from
Paraphoma sp. 1.46, a pathogen of Cirsium arvense

Ekaterina Poluektova, Alexander Berestetskiy
All-Russian Research Institute for Plant protection (VIZR)
Saint-Petersburg, Russia, 196608
Abstract

The fungal genus Phoma is known for its diverse spectrum of secondary metabolites including
phytotoxins (P. herbarum, P. macrostoma). Our bioassays had shown that extracts of
Paraphoma sp. VIZR 1.46, a pathogen of Cirsium arvense, are phytotoxic. In this study, two
phytotoxically active metabolites were isolated from Paraphoma sp. 1.46 liquid and solid
cultures. These compounds were identified as curvulin and phaeosphaeride A (PhA),
respectively. Both metabolites were assayed for phytotoxic, antimicrobial and zootoxic activities.
Curvulin and PhA were tested on weedy and agrarian plants, fungi, Gram+ and Gram- bacteria,
and on paramecia. None of two metabolites showed antimicrobial activity when assayed on the
eight tested bacteria and two fungi at concentration up to 100 pg/disc. Curvulin showed a weak
nonselective phytotoxic activity when assayed on ten plant species in concentration of 2 mg/ml,
what is corresponding with early reported data for this compound (Kenfield et al., 1989). PhA
demonstrated high level of nonselective toxicity on all the tested plants. Phytotoxic activity of
this compound was reported for the first time, earlier PhA was determined to inhibit signaling by
the transcription factor STAT-3 (Maloney et al., 2006), located in a nucleus of cell. This protein
seems to be unknown in plants. For further investigations method of Paraphoma sp. 1.46 solid
state fermentation was optimized and it allowed to increase PhA production from 130 mg/kg to
1.99/kg. To evaluate PhA herbicidal efficacy, phytotoxic activity of compound in combination
with five different adjuvants was studied. Our results have shown that addition of some
adjuvants, including Hasten, Trend-90 and Biopower, allowed to increase PhA activity on intact
leaf discs of the tested plants. Treatment of Cirsium arvense plants with extract of solid state
culture of Paraphoma sp.1.46 in combination with Hasten caused necrosis of 70-80% of leaves.
It was 2.5 fold more effective than the effect of extract without adjuvants and caused 3fold
decrease of leave biomass. These results could be useful for devising new natural products with
potential application as a herbicide in agriculture, otherwise, these data can be used when
studying the mode of action of PhA.

*Corresponding author: E-mail address: catcatwow@mail.ru, toxbiotech@vizr.spb.ru
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Biodiversity and plant-growth-promoting activities of endophytic bacteria from rice
(Oryza sativa)
Wilasinee Raweekul?, Sukritta Wuttitummaporn?, Wanrudee Sodchuen?
and Chokchai Kittiwongwattana®-?*

!Department of Biology, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
Bangkok, Thailand

2 Actinobacteria research unit, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang Bangkok, Thailand

Abstract

Endophytic bacteria are defined as bacteria that colonize internal tissues of plants without
causing diseases to the plant host. Research on endophytic bacteria has been focused on two
particular topics on the diversity as well as their positive effects towards plant growth. Plant
internal tissues represent a specialized environment that may affect the diversity of bacterial
communities. Recently, my lab isolated and characterized 126 endophytic bacteria from rice
plants that were grown in organic farms. Based on the analysis of partial sequences of the 16S
rRNA gene, these bacteria were members in four different phyla and classified into 31 different
genera. A distinction between the diversity of endophytic bacteria in roots and stems was
observed. While Firmicutes was found dominant (66.7%) in the roots, Proteobacteria represents
the majority (53.7%) in the stems. Additionally, the nearly complete sequences of the 16S rRNA
gene and fatty acid profiling of isolates 1017 and 1048 suggested that they were potential
candidates for novel bacterial species in genera Pedobacter and Sphingomonas, respectively.
Their closest relatives were Pedobacter tournemirensis TF5-37.2-LB10" (96.6% sequence
similarity) and Sphingomonas changbaiensisV2M44T (97.4%). For direct plant growth
promotion, all endophytic bacteria were co-cultivated with rice seedlings for 16 days. The fresh
weight of the seedlings that were inoculated with twelve bacterial isolates was at least two-fold
higher than that of the water-treated control group. Various plant-growth-promoting traits were
examined in these isolates. While seven isolates displayed at least one trait, the remaining
isolates were tested negative for every trait. For the indirect effect on plant growth, 14 isolates
displayed the antagonistic activities against eitherXanthomonas oryzae or Pyricularia
grisea while four isolates were able to inhibit the growth of both pathogens. However, only
seven isolates were found effective in controlling the leaf blight and leaf blast diseases in vivo.
All seven isolates produced protease whereas only one isolate was positive for chitinase. Taken
together, the results obtained from this study signify the importance and potential of endophytic
bacteria as biofertilizers and biocontrol agents.

*Corresponding author: E-mail address: chokchai.ki@kmitl.ac.th
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New biological preservatives for storage of fruit and vegetable products
Rimareva L.V., Volkova G.S., Kuksova E.V., Pogorzshelskaya N.S.*

The Russian Research Institute of food biotechnology — branch of Federal Research
Centre of Nutrition, Biotechnologie and Food Safety, Moscow

Abstract

Population requirements satisfaction in high-quality products of food — one of the most
important problems of modern science and practice. In our country special attention is paid to
questions of the solution of this problem. Improvement of supply of the population with fruit and
vegetable products requires not only further increase in production and improvement of quality,
but also reducing losses of products along the line from the field to the consumer. It is possible
thanks to implementation of progressive technologies of handling and storage of fruits and
vegetables.

It is known that at the heart of all practical actions for storage of fresh fruits and
vegetables management of the fiziologo-biochemical processes happening in fruit and vegetable
products for the purpose of prevention of losses of nutrition value, protection against
microbiological spoil and premature germination lies.

On the basis of modern methods of food biotechnology the new natural biopreservatives
allowing to provide long-term storage of fruits and vegetables, and also to reduce irreversible
changes of valuable substances are created.

Natural biopreservatives are products of an organic origin and represent the solutions
received after fermentation of acid-forming bacteria, containing organic acids and biomass.
Thanks to availability of bakteriotsin such biopreservatives have antimicrobic properties.

Characteristics of the used natural biopreservatives is their organic origin, harmlessness
for a human body, lack of a pungent smell and influence on tastes of the processed raw materials,
and also the minimum time of impact for achievement of protective effect.

For receipt of biopreservatives fermentations of the selected strains of Lactobacillus
plantarum B-578/2 and Propionibacterium freudenreichii subsp shermani Ac-103/12 — producers
of organic acids and bakteriotsin for the purpose of receipt of biopreservatives. The indicators
characterizing them protective and preventive and antimicrobic properties are determined.
Researches on assessment of effect of biopreservatives for storage durations and quality of fruit
and vegetable products are conducted.

Handling of fruit and vegetable raw materials solution of biopreservatives was carried out
after a raw materials sink by flowing water by immersion or spraying, with the endurance
providing necessary efficiency. In particular, handling of carrots solutions of biopreservatives
allowed to reduce losses to 4-5%. At the same time safety of fresh root crops without signs of
microbiological spoil up to 10 months and compliance to their requirements the SanPiN
2.3.2.1078 was reached.

The offered method of storage of fruit and vegetable products showed outstanding
performance and can be demanded in the conditions of the fruit and vegetable warehouses and
the entities which don't have the equipped storages of industrial amount. Use of natural
biopreservatives allows to refuse preservatives of a synthetic and chemical origin.

The researches are executed with the support of the Russian Science Foundation grant
No. 16-16-00104.

*Corresponding author: E-mail address: ferment_vniipbt@mail.ru
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HoBble OnoJIornyeckne KOHCEPBAHTHI AJIA XPAHEHUS IJ10100BOIIHOM MPOAYKIMHU

Pumapesa JI.B., Bonkosa I'. C., Kykcoga E.B., [Toropxxensckas H.C.*
Bcepoccuiickuii hayuno-ucciedo8amenbCKuti UHCIMUmym nuuyeol OUOmMexHoaI02UU —
Gunuan PI'FYH Dedepanvroeco ucciedosamenbCcko2o YeHmpa numanusi, OUOmMexHoai02uu u
bezonacnocmu nuwu, 2. Mockea

VY noBneTBopeHue NOoTpeOHOCTEH HACEIEeHUS B BHICOKOKAUE€CTBEHHBIX POAYKTAX MUTAHUS
— OJlHA U3 Ba)XKHEUIIMX IpoOJIeM COBPEMEHHOW HAayKH U IPaKTUKU. B Hamiell crpane Bolipocam
peleHus 3Tol MpoOsIeMbl yiensercss ocoboe BHUMaHue. J{j1s yiydiieHus cHaOKeHusl HaceJIeHus
IUIO/I00BOIIHOM MPOAYKIMEH HEOOX0IUMO HE TOJIBKO JallbHEHIIee YBEIUYCHHE TPOU3BOICTBA U
MOBBILICHHE KaueCTBa, HO U COKpAIlEHUE MOTEPhb MPOIYKIUU Ha IYTH CIEAOBAHUS OT MOJS 0
notpeduTens. 3To BO3MOXKHO Oarojapsi BHEAPSHHUIO MPOTPECCUBHBIX TEXHOIOTUN 00pabOTKU U
XpaHEHUs IUIOJ0B U OBOLICH.

W3BecTHO, YTO B OCHOBE BCEX NPAKTUYECKUX MEPONPHUATHH IO XPAHEHHIO CBEXKHX
IUIOJIOB W OBOINEH JIGKHUT  yIpaBieHHe (U3HOIOro-OMOXMMHUYECKUMU  MPOIECCAMU,
NPOUCXO/SIIMMHU B IJIOZOOBOIIHON MPOIYKINH, C IENBI0 MPEAOTBPALICHUS TOTEPh MHIIEBOU
[EHHOCTH, 3aIIUTHI OT MUKPOOUOJIOTUYECKON MOPYH U MPEKIEBPEMEHHOTO POPACTaHUSI.

Ha ocHOBE COBpEeMEHHBIX METOJOB IHIICBOH OMOTEXHOJOIMH CO3/IaHBl HOBBIC
HaTypaJibHble OMOKOHCEPBAHTHI, MO3BOJSIONINE OOECHEUUTh JUIUTEIbHOE XPaHEHHE IUIOJI0B U
OBOIIIEH, a TAK)KE COKPATUTh HEOOPAaTUMbIE M3MEHEHUS LIEHHBIX BELIECTB.

HatypanbHble OMOKOHCEPBAHTHI SBISIOTCS MPOTYKTAMH OPTraHUYECKOTO MPOUCXOXKICHUS
U TIPE/ICTABIAIOT COOOW PACTBOPHI, MOIYYEHHBIE MOCHE (HDEPMEHTAIMH KHCIOTOOOPa3yIOUIHX
OakTepuid, cojepXaliue OpraHUYeCKue KHUCIOThl U Ouomaccy. bnaromaps Hanmuuuio
0aKTEepPHOIMHOB TaKKe OMOKOHCEPBAHTHI 00J1a1al0T AHTUMUKPOOHBIMH CBOWCTBAMH.

XapakTepHbIMH  OCOOEHHOCTSMH HCIIOJIb3YEMBIX HATYpajdbHBIX OHMOKOHCEPBAHTOB
SBISICTCS WX OPraHMYECKOe IPOUCXOXKIEHHE, OE3BPEIHOCTh Ui OpraHu3Ma YellOBeKa,
OTCYTCTBHE PE3KOro 3amaxa M BIMSHUS Ha BKYCOBBIE KauecTBa 00OpabaThIBa€MOIoO ChHIpbS, a
TaK)Ke MUHUMAaJIbHOE BPEeMs BO3JICHCTBHSI IS JOCTIDKEHHS 3aTUTHOTO d(deKTa.

Jlost HOJTyYCHUSI OHMOKOHCEPBAHTOB ObLIH IPOBE/ICHBI bepmeHTaIIIN
CeNeKIIMOHMPOBaHHBIX mTaMMoB Lactobacillus plantarum B-578/2 u Propionibacterium
freudenreichii subsp. shermani Ac¢-103/12 — npoayHEHTOB OpPraHUYECKUX KHUCIOT |

0aKTEpUOIIMHOB C IENbl0 MOJy4eHHUs OuokoHcepBaHTOB. OmpeseneHbl  MOKa3aTelu,
XapaKTepU3yIOIKe UX 3alUTHO-NPOPUIAKTHUECKUE U aHTUMHUKPOOHbIe cBOMCTBaA. [IpoBeneHsbI
UCCJIEIOBaHMSI 110 OILIEHKE JIeHCTBUS OMOKOHCEPBAHTOB HA CPOKM XPAHEHHs M KadyecTBO
IJIOZ0OBOIHOM MPOTYKIUH.

O06paboTKy IIOO0BOIIHOTO CHIPbsi PACTBOPOM OMOKOHCEPBAHTOB MPOBOJMIHN IOCIHE
MOMKHM CBIpbSl MPOTOYHOM BOJOM MyTEM NOTPYXKEHHUS WIM pa3OpbI3TUBAaHUS, C BBLIECPKKOM,
obOecnieunBaromield  HeoOxomumyr 3ddextuBHOCTb. B  uacTHOCTH, 00paboTka MOPKOBU
pacTBOpaMu OMOKOHCEPBAHTOB TO3BOJIMIIA COKPATUTh motepu 10 4-5%. [Ipu sTomM mocturanachk
COXPaHHOCTh CBEKHUX KOPHEIIO0B 0e3 MPU3HAKOB MUKpoOHosoruueckoi mopuu a0 10 mecsien
u cootBercTBue ux TpedoBanusMm CanlluH 2.3.2.1078.

[Ipemaraemelii cnoco0 XpaHEHUs IIJIOJJOOBOIIHOM MPOJYKUMHU TIOKa3ajdl BBICOKYIO
3¢ (HEKTUBHOCTh M MOXKET OBITh BOCTPEOOBAH B YCIOBHUSAX IIOJOOBOUIHBIX 0a3 W MPEINPUSTUH,
HE MMEIMX O00OpYIOBaHHBIX XpPAHWIHUIL IpOMBIIUIEHHOTO oObema. [IpumeneHue
HaTypaJIbHbIX OMOKOHCEPBAHTOB IMO3BOJISIET OTKA3aTbCs OT KOHCEPBAHTOB CHHTETUYECKOTO U
XUMHYECKOTO IPOUCXO0XKIECHUS.

Hccneoosanus evinonnenvl npu noooepxcke epanma Poccuiickoeo nayunoeo ¢honoa
Ne 16-16-00104.

*Corresponding author: E-mail address: ferment_vniipbt@mail.ru
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Genetic improvement of olive (Olea europaea L.) by conventional
and in vitro biotechnology research methods
Eddo Rugini”, Cristian Silvestri, Valerio Cristofori, Marco Cirilli, Rosario Muleo, Bruno Ruggiero,
Ciro De Pace

University of Tuscia, Department of Agricultural and Forestry Science, Via S.C. De Lellis,
01100 Viterbo, Italy

Abstract

Over 90% of Olive trees (Olea europaea L. ssp. europaea var. europaea) are cultivated in the
Mediterranean Basin, where they coexist with their wild ancestor, the oleaster (-var. sylvestris).
Recently, due to the impact of the healthy properties of the fruit components, the cultivation
began to expand to new countries, which adopt intensive and super-intensive plantation practices
which require however new suitable varieties or rootstocks. The olive groves are made up of
selected clonal varieties and ancient olives from oleaster ecotypes. Among more than 1,200
cultivated accessions, only two-or three-dozen contribute to more than 90% of the total olive
production. Oil and fruits sustain the incomes of many farmers and are key ingredients of the
mediterranean diet. Many of olive’s chemical compounds provide salutary properties to humans
and are used for external application as antimicrobial agents, while several of them also act as
biocontrol agents for the olive fruit itself, protecting it from pathogens and insects. Other plant
organs are important for the development of new plant extracts for medicines (i.e. bark and leaf
infusions for treat diarrhea and blood pressure) and agricultural products.

Exploration of the olive genetic resources allows for the identification of accessions that
accumulate functional chemicals in a different way and concentration. New spectroscopic
methodologies allow for the detailed chemical fingerprinting of the olive fruit metabolome and
olive oil components, useful in the typification of accessions with significant biomarkers of
resistance to stresses, as well as of the functional chemicals with bioactive and antimicrobial
effects. Conventional plant breeding approaches based on intercrosses of the fingerprinted
accessions and clonal selections within their progeny support the development of new olive
varieties suitable for mechanical pruning and harvesting, having high oil and metabolites
(bioactive phenols, antioxidant, oleuropein, vitamins) content, that correspond to social acclaims
in health, nutrition and sustainable agriculture.

Metabolomic results complement the genomic and transcriptomic information on genes
related to the regulation of metabolic pathways. High throughput RNAseq analysis is also
helpful to identify epigenetic regulative elements of gene expression (i.e. smallRNA) and, in
combination with genomic and EpiHRMAssay system, screen the olive germplasm for an
improvement of the biochemical synthesis in modern olive varieties.

Biotechnology techniques have been developed for the rapid clonal propagation of new
olive genotypes and for shoot and somatic embryo regeneration from mature tissues, allowing
the production of genetically-modified (GM) plants. In GM-olive, the constitutively
overexpressed Osmotin tobacco gene, which encodes the protein belonging to the PR5 family,
induces protection from freezing, drought and fungal diseases. These plants are now being
considered as biofactories in view of the effects of this protein in humans and animals for the
control of various diseases including diabetes, cancer and disorders of the central nervous
system, comprising Alzheimer’s disease. Transgenic rolABC olive plants resulted instead in
candidates for dwarfing rootstocks. With the advent of new technologies, such as the “clustered
regularly interspaced short palindromic repeats (CRISPR)-Cas” genome editing system, the
boundaries between GM and non-GM techniques will become increasingly blurred, and a policy
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window is being opened to improve rules for meaningful and impactful change for safe,
responsible, legitimate, and appropriate use of future varieties.

*Corresponding author: E-mail address: rugini@unitus.it
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Biodiversity of Ophiocordyceps nutans collected in Thailand
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2Microbe Interaction Laboratory (BMIT), National Center for Genetic Engineering and
Biotechnology (BIOTEC) 113 Thailand Science Park, Phahonyothin Road, Khlong Nueng,
Khlong Luang, Pathum Thani 12120 Thailand

Abstract

Entomopathogenic fungi are a group of fungi that live in insect hosts as a parasite and
later kill their hosts. They are well known as producers of diverse biologically active secondary
metabolites. Thailand, which is situated in a tropical region, harbours a huge diversity of insect
fungi with many genera were recorded in many parts of Thailand. In this study Ophiocordyceps
nutans is focused. This fungus was identified mainly based on its morphology. O. nutans was
collected from three different locations including Phu Khiao Wildlife Sanctuary, Khao Yai
National Park and Phaothai Community Forrest. The samples of insect fungi were incubated in a
moist chamber to facilitate ascospore discharge. The fungi were isolated from its host using a
single spore isolation method and a spore shooting method. The cultures of O. nutans were
studied morphologically and phylogenetically. Morphological characteristics of O. nutans
comprising of its colours, size of fruiting body and host were recorded and photographed. The
DNA barcoding region Internal Transcribed Spacer (ITS) rDNA and partial sequences of two
genes including Large Subunit (LSU) and RNA polymerase 1l (RPB2) were amplified and
phylogenetic trees were constructed. Biodiversity of O. nutans and relationship between O.
nutans and its hosts are discussed.

Keywords: Biodiversity, Cryptic species, Ophiocordyceps nutans, phylogeny

*Corresponding author: E-mail address: nr74@kentforlife.net; nattawut.ru@kmtil.ac.th
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Study of the influence disease resistance inducers on the development of wheat leaf rust
under greenhouse and field conditions

Volkova G.V., Shebyakovsky S.V.*, Vaganova O.F., Dyadyuchenko L.V.

FGBNU "All-Russian Research Institute of Plant Biological Protection™, Krasnodar

The aim of our study was to evaluate the effectiveness of a number of known and new disease
resistance inducers against the causative agent of wheat leaf rust under greenhouse and field
conditions.

To study the drugs were selected: Bioduks, M (active ingredient: arachidonic acid 0.3 g/l,
consumption rate: 3 mi/ha.); Biosil, WE (active ingredient: triterpene acids 100 g/l, consumption
rate: 30 ml/ha); Immunotsitofit, P (active ingredient: arachidonic acid ethyl ester, 0.167 g/kg,
consumption rate: pill/200 ml of water); Ribav Extra, L (active ingredient: L-alanine, L-glutamic
acid, 0.00152 + 0.00196 g/l, consumption rate: 1 ml/ha); Ekogel, WS (active ingredient: lactate
chitosan, 30 g/l, consumption rate: 4 g/l); Appin - Extra, S (active ingredient: 24-epibrasoinolid,
0.025 g/l, consumption rate: 50 ml/ha), and compound L-241, L-222, DA-59, L-226, L-191, L-
194 first synthesized in VNIIBZR. Biological standard Zircon, S (active ingredient:
hydroxycinnamic acid, 0.1 g/l, consumption rate 20 mi/ha), Chemical standard — Amistar Extra,
SC (active ingredient: azoxystrobin + cyproconazole, 200 + 80 g/l, consumption rate - 0.5 I/ha).
We used two methods of treatment - at the very first signs of the disease and during the mass
development of the disease. Artificial infection Urediniospores leaf rust pathogen was carried out
by existing methods (Anpilogova, Volkova, 2000).

It was found that under conditions of the greenhouse effect of the disease resistance inducers on
sort Vershina the first signs of the wheat leaf rust was higher than in processing during the mass
development of the disease, which confirms previous studies (Volkova, Kolbin 2012). The
effectiveness of the use inducers on the first signs of the disease ranged from 20% to 49% with
the maximum rates for the L-241 (49%) and Bioduks (49%). Biological Standard Zircon holding
back progression of the disease by 58%, the chemical standard Amistar Extra - 100%. Treatment
of disease resistance inducers in the mass development of Puccinia triticina reduce disease
development from 6% (Ribav Extra) to 36% (L-241). The effect of the biological standard 38%,
the chemical - 79%.

In the field, on the sort Batko, effectiveness of disease resistance inducers applied for the very
first signs of the disease ranged from 14% to 52%. The maximum effect was observed for the
drug L-241, synthesized in VNIIBZR. The effectiveness of the biological standard Zircon was
43%, the chemical Amistar Extra - 92%.

We believe that the use of inductors of plant disease resistance is one of the most effective
methods of phytosanitar agrocenosis optimization, including winter wheat. Preparations of this
type have a low toxicity for the fauna are not inferior chemical fungicides on the nature of
phytopathogens on effectiveness, cost less and have low consumption rates, which makes their
use environmentally advantageous.

This work was supported by Russian Foundation for Basic Research grant and administration of
the Krasnodar Territory Nel16-04-230459

*Corresponding author: E-mail address: shebiakovsky@gmail.com
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Direction: biotechnological approaches to develop new crop protection agents and drugs.

Characteristics and critical points of biotechnological process small-volume production
Sedinina Natalia, Kotlyarov Vladimir, Kotlyarov Denis, Donchenko Dmitry,
Poplevina Viktoria
OO0 Kuban agricultural technologies, Krasnodar city
Abstract

The basic concept of biotechnology in crop production, the method of OOO Kuban agricultural
technologies based on the reproduction or translation of microbiological preparations in a
vegetative state. To do this, use low-tonnage production in the farms under the supervision of
specialists of the company. This approach is associated with the production of high-quality
products for plant protection with low cost and the idealization of logistics, and confirmed that
the practice-small-scale production has fully justified itself in the number of farms in the
Krasnodar and other regions of Russia.

Small scale production of microbiological preparations as any biotechnological production is
based on certain conditions: the cleanliness and the correct preparation of raw materials, sanitary
conditions of water, temperature, pH etc. The difference between the production of
microbiological preparations on the basis of low-tonnage enterprises is that the process is not a
sterile environment. It is periodic and seasonal process. The sterilization of raw materials is not
always feasible and technologically justified. This is due to the loss of nutritional properties of
raw materials (grain, bran, molasses etc.) for microorganisms. In addition to the main microflora
may develop outside.

In violation of the recommended process conditions the cultivation of extraneous microflora can
start active development, and even to prevail over the target. Accumulated in the culture
medium, the metabolic products of foreign microorganisms can halt the further propagation of
the main culture. Insufficient consumption of sugars by microorganisms and their balance in the
final drug after its spill will lead to the continuation of the process of reproduction in packing,
which causes deformation of the commodity form of packaging. An important condition is the
consumption of the components of the nutrient medium and the completion of the process in the
fermenter. Usually, small scale production does not have its own laboratory. Therefore, methods
and means of production quality control should be simple. This is a pH meter, thermometers,
burettes, microscopes. One of the ways of control of readiness of the product - determining the
content of reducing sugars by the method of Bertrand titration. Timely removal of waste
production and its utilization ensures clean and necessary sanitary condition in the workshop
premises. The use of activators and growth factors in the cultivation of microorganisms is one of
the ways to stimulate the development of target microflora.

Thus, to obtain high-quality biotechnological product should the following events and conditions
on small-scale production:

- incoming control of raw materials
- disinfection, filtering and control over the sanitary condition of the premises

- sanitization of equipment, inventory
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- control temperature and pH of the fermentation process
- provide aeration for aerobic microorganisms or the isolation of oxygen for anaerobic
- determination of content of reducing sugars in the environment

- the dilution or destruction of non-targeted metabolic products of microorganisms.

*Corresponding author: E-mail address: sedininanv@mail.ru, vladimir.v.kotlyarov@rambler.ru,
denis.kotlyarov@rambler.ru, d.donchenko@mail.ru, Vika_ximik@mail.ru
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The fight against pests during the degradation of straw in conjunction with the sowing of

green manure
Sendetskyy VN
Podilsky State Agro-Technical University, Ukraine, Kamyanets'-Podilsky, st. Shevchenko, 13
Abstract

In order to improve soil fertility, reduce pests in them, we have developed and introduced into
production a new technology bio-destructor "Vermystym-D" for processing straw and plant
residues into organic fertilizer with simultaneous sowing green manure.

During harvesting cereals, maize or sunflower, straw and other plant remains are crushed in
combine’s choppers and evenly spread on the soil surface. After that, vegetable residues are
sprayed and incorporated into the soil. In traditional agriculture during spraying, a working
solution except for bio-destructor "Vermysyim-D" (depending on the amount of straw per
hectare) includes 8.12 kg / ha of ammonium nitrate or urea, or Nitrate urea-ammonium. In
organic farming instead of nitrogen fertilizers, liquid organic fertilizers are used: manure (7-10t/
ha) or "Biohumus" (3-4 t/ ha), or "Bioproferm" (5-6 t / ha).

Accelerated destruction of stubble residues by the bio-destructor "Vermystym-D" improves soil
fertility by providing them with fungicide and bakteriot microflora, natural vitamins, plant
growth hormones, amino acids and trace elements.

Making Biodestructors "vermistim-D" remains on plant grain, corn, sunflower accelerating
decomposition residues, pathogens are destroyed. The coefficient of expansion straw 3-4 months
is 70-90% (depending on culture), the number of microorganisms, is the stimulation of growth
and development of soil microbiota, tselyulozoruynuyuchyh, azotofiksuyuchyh,
fosfatmobilizuyuchyh and other microorganisms that zaselyvshys on plant debris with
indigenous microflora destroy them, that feed on them, multiply, forming up to 4-6 t / ha own
biomass a year, which is after the death of a valuable source of power for these microorganisms
and plants. The result is a soluble humus and available for plants form plants necessary macro-
and micronutrients.

One ton of grain straw after the destruction of the content of organic matter, nitrogen,
phosphorus and potassium equivalent to 3-5 tons of manure with humidity up to 75%, provides
increased productivity by 25-35% while reducing the cost of purchasing fertilizers by 40-50%.

The use of straw sowing green manure has significant value in the rotation as a means of
inhibiting weeds and diseases. This is caused both timely tillage and improving conditions for
the germination of weed seeds under cover of green manure subsequent suppression and
destruction due pryoryuvannya green manure and straw.

Our research showed that permanent crops and crop rotation grain saturation to 85%
accompanied by a high degree of affection plant barley and winter wheat root rot diseases caused
by fungi Helmintosporium, Fusarium. Pryoryuvannya green manure with straw reduced the
destruction of plants in 1.5-2 times, preventing harvest shortfall of plant diseases. This is due to
the fact that after the destruction of green manure straw green mass causes rapid development of
saprophyte microflora, which accelerates mineralization of plant residues - the main substrate on
which pathogens develop root rot, snow mold and others. In addition, due pryoryuvannya green
mass of straw in the soil several times growing number of actinomycetes, which are antagonists

55



of pathogens in the soil. Root selection radish and mustard oil, stimulated output larvae of beet
nematode populations in an earlier spring and insufficient amount of active temperatures they
could not reach sexual maturity and give the next generation, so that the density of their
population decreased by 30-60%.

Consequently, destruction straw while sowing crops syderalnyh enhances soil fertility and
provides a significant reduction of pests.

*Corresponding author: E-mail address: vermos2007 @ukr.net
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Perspective biotechnological products based on the direction conversion of secondary
bioresources of agro-industrial complex

Serba E.M., Rimareva L.V., Kurbatova E.I., Overchenko M.B., Volkova G.S.

The Russian Research Institute of food biotechnology — branch of Federal Research
Centre of Nutrition, Biotechnologie and Food Safety, Moscow

Abstract

Filamentous fungi - one of the most important biotechnology objects used in the industry.
They not only have the ability to secrete substances having commercial importance (such as
enzymes, antibiotics, organic acids and etc.), but also synthesize biomass containing proteins
with a high content of essential amino acids, vitamins and valuable polysaccharides.

Aspergillus is of great interest to the industry due to its ability to synthesize complex
enzymes of different spectrum necessary for the hydrolysis of agricultural raw materials in
processing industries of agro-industrial complex. The most promising are the species A. oryzae,
A. awamori, used to prepare enzyme preparations amylolytic and proteolytic activities. In
connection with the existing trend of increasing volume and range of biotechnological products
obtained using micromicetes, are particularly important issues of waste management of these
industries and especially the mushroom mycelium. Fungal biomass is not subject to long-term
storage and is a source of environmental pollution. Therefore, studies aimed at the creation of
technologies of rational processing of this valuable secondary resource - fungal biomass, are
very promising.

Development of technology based on the multipurpose use of microorganisms: the
culture fluid - for production of industrially important enzymes and biomass - structural elements
of cells containing proteins, nucleic acids, polysaccharides, cell wall - for the production of
biologically active food additives and fodder. It is shown that the nutritional value of the
microbial biomass is determined by its rich protein-carbohydrate and vitamin complex. The
fungal biomass is the high content of essential amino acids and B vitamins, which play an
important role in metabolic processes.

Complex processing of secondary resources is biocatalytic degradation of the residual
microbial biomass in protein and amino acid dietary supplements. The degree of protein
destruction depends on the substances biomass composition enzymatic system, enzyme dosage
and time degradation.

The results confirm the possibility of a controlled process of obtaining biological
products with the specified structural and fractional composition based on the enzymatic
hydrolysis of polymers mycelial biomass. These fermentative of fungal biomass can be used for
the enrichment of food and feed digestible low molecular weight peptides, essential amino acids,
vitamins and carbohydrates.

Resource-saving technologies allow, recycling waste of biotechnological production in
biologically active products, create new types of functional biotechnology products, implement
import substitution, contributing to the solution of environmental problems.

The researches are executed with the support of the Russian Scientific Foundation grant
No. 16-16-00104.

*Corresponding author: E-mail address: serbae@mail.ru
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IlepcniekTUBHBIE OMOTEXHOJIOTHYECKHE MPOAYKTHI HA OCHOBE HANPABJIEHHOI KOHBEPCHU
BTOPUYHBIX OnopecypcoB AIIK

Cepba E.M., Pumapesa JI.B., Kypb6arosa E.1., Osepuenko M.b., Bonkosa I'.C.

Bcepoccuiickuii hayuno-ucciedo8amenbCKuti UHCIMUmym nuuyeol OUOmexHoI02Uu —
Guruan ®I'BYH @edepanviozo ucciedo8amenbcko2o YyeHmpa NUmanusi, OUOmexHoaI02uu u
bezonacrhocmu nuwu, 2. Mockea

Munenuanpable rpuObl —  OJHU U3 BAXHEHIIMX  OOBEKTOB OMOTEXHOJIOIMH,
IIPUMEHSIEMbIE B MPOMBILUIEHHOCTH. OHU 00JIaJaloT CIIOCOOHOCTHIO HE TOJIBKO CEKPETUPOBATH
BEIIIECTBA, MMEIOLIME IMPOMBIIUIEHHOE 3HaueHue (Takue Kak (EepMEHTbl, aHTUOMOTHKH,
OpraHMYeCKHE KHCIOTHI M Jp.), HO U CHHTE3UPOBaTh OHOMAacCy, COAEpKalllylo OEKOBbIE
BEIIECTBA C BBICOKUM CKOpPOM HE3aMEHHMBIX aMHUHOKUCIOT, BHUTAMUHBI M IICHHBIE
MOJIMCAaXapUbl.

['pubbi pona Aspergillus npencraBistoT OONbIIOW HHTEPEC Ui MPOMBIIUICHHOCTH
Omaromapsi CmocOOHOCTH CHHTE3UPOBATh KOMIUIEKC (PePMEHTOB Pa3IMYHOTO CIEKTpa IEHCTBHS,
HEOOXOUMBIX Uil TUAPOJIN3a CeIbCKOXO03HCTBEHHOTO ChIPbs B IepepadaThIBAIOLINX OTPACIIIX
ATIK. Haubonee mepcrieKTHBHBIMUA BHIaMH sBISIIOTCS A. Oryzae, A. awamori, Ucroiib3yemMbie
JUTS TIOJTydeHHs] (PEPMEHTHBIX MPENapaToB MPOTEOIUTUIECKOTO U aMUJIOJIMTHYECKOTO JICHCTBHSL.
B cBs3u ¢ umeromielics TeHACHLUMEH yBenuueHUs o0beMa M PACHIMPEHHUS acCOPTUMEHTA
OMOTEXHOJIOIMYECKUX IPOJYKTOB, IOJYYaE€MbIX C HCIOJb30BAHHEM MHUKPOMHUIIETOB, 0CO00€
3Ha4YeHUe NPUOOPETAIOT BONPOCH! YTUIN3ALMH OTXO0I0B 3TUX IPOU3BOCTB U B NEPBYIO OUEPEIh
rpubHOoro Munenus. ['pubnHas Omomacca HE MOIJICKHUT UIMTEIFHOMY XPAaHEHUIO M SIBISETCS
UCTOYHUKOM 3arps3HEHUsl OKpyxarwouei cpeabl. [losToMy uccinenoBaHus, HamnpaBiIeHHbIE Ha
CO3/7IaHME TEXHOJIOTUH palMOHAILHOM NepepaboTKKU 3TOro LIEHHOI'O BTOPUYHOIO pecypca -
61romacchl rpuOoB, SBJISIOTCS BECbMa NEPCIEKTUBHBIMH.

Pa3pabotrka  TexHosorun  Oasupyercs ~ Ha  MHOTOIIEJIEBOM  HCIIOJIb30BaHHUU
MHUKpPOOPTraHU3MOB: KYJbTYypalbHON JKUIKOCTH - JJI TOJYYEHMs] IPOMBIIIIEHHO 3Ha4YHMMBIX
(bepMeHTOB, U OMOMACCHI - CTPYKTYPHBIX 3JIEMEHTOB KJIETKH, COIepKallluX OEIKOBbIE BEILIECTBA,
HYKJICMHOBBIE KHCJIOTBI, MOJMCAXapubl KJIETOUYHBIX CTEHOK - JUIS MOJydyeHHs OHOJIOTHYeCKU
aKTHUBHBIX J0OABOK MUIIEBOr0 U KOPMOBOIro Ha3HaueHus. [loka3zaHo, 4YTO mUTaTenbHas HEHHOCTh
MHUKpOOHOI OmoMacchl ormpenensercss ee OorarblM OelKOBO-yIJIEBOAHBIM M BUTAaMHHHBIM
KOMIUIEKCOM. B rpuOHOI Onomacce BBICOKOE cCOAEpKaHME HE3aMEHMMbBIX AMHHOKHCIOT U
BUTaMMHOB I'pyMIbI B, urparomux BaxHy0 posib B OOMEHHBIX MpOIeccax.

KommnekcHas nmepepaOoTka BTOPUYHBIX PECYPCOB 3aKIHOYAETCS B OMOKATATIMTUYECKOU
JECTPYKLIUU OCTaTOYHOW MHKpPOOHOW OmMoMacchl B OEITKOBO-aMHUHOKHCIOTHBIE OMOJIOIMYECKH
aKTHUBHbIE JTOOABKU. YCTaHOBJIEHO, YTO CTENEHb JECTPYKIMH OENKOBBIX BELIECTB OHMOMAcChl
3aBHCHUT OT COCTaBa (PEPMEHTATUBHOM CUCTEMBI, JO3UPOBKH (DEPMEHTOB U BPEMEHH JECTPYKLIUH.

Pe3synbrarel MccnenoBaHuil MOATBEPKAAIOT BO3MOKHOCTb IPOBEACHHS PETYIUPYEMOTO
npoliecca IMoJyuyeHUs: OMOIpenapaTroB € 3aJaHHBIM CTPYKTYpHO-()PAKIIMOHHBIM COCTaBOM Ha
OCHOBE (DepMEHTATUBHOIO THJIPOJM3a IMOJMMEPOB MHULIEIHATIbHOM Onomacchel. [lonyueHHbIE
bepMeHTONMM3aTHl TPUOHOM GHOMacchl MOTYT OBITh MCIIOJIB30BaHbI JUIsl 00OTaIleHUs TPOIYKTOB
MUTaHUSI U KOPMOB JIETKOYCBOSIEMBIMHM HU3KOMOJEKYJISPHBIMU MENTHIAMH, HE3aMEHUMbBIMU
aMUHOKHUCJIOTaMH, BUTAMUHAMU U YTJIEBOIAMHU.

PecypcocOeperarorue TEXHOJIOTHH MO3BOJIAT, nepepadaTbIBas OTXO/IbI
OMOTEXHOJOTMUYECKUX MPOU3BOJCTB B OMOJIOTMYECKM aKTUBHBIE INperaparbl, CO3/1aBaTh HOBBIE
BUJIbl (PYHKIIMOHATBHONW OMOTEXHOJOTUYECKOW MPOAYKIMHU, OCYIIECTBISATh UMIIOPT3aMEIlIEHNUE,
CHOCOOCTBYS PEIICHUIO IKOJIOTHUECKUX MPOOIIeM.

Hccneoosanus svinonnenst npu noooepxcke epanma Poccutickozo nayunozo ¢ponoa
Ne 16-16-00104.
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Contact and fumigant activities of Cinnamomum porrectum (Roxb.) Kosterm
against aflatoxigenic Aspergillus flavus and Aspergillus parasiticus
*Sukcharoen, O., **Sirirote, P., and **Thanaboripat, D.
*Department of Biotechnology, Faculty of Science,
Ramkhamhaeng University, Bangkok 10240, Thailand
** Department of Biology, Faculty of Science,

King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand
Abstract

The essential oil of the bark of Cinnamomum porrectum (Roxb.) Kosterm was obtained by
hydrodistillation using a Clevenger-type system for 3 hr and identified by gas chromatography-
mass spectrometry. The compounds were safrene (93.9%), elemicine (4.3%) and methyl eugenol
ether (1.79%). Essential oil of Cinnamomum porrectum (Roxb.) Kosterm was evaluated against
Aspergillus parasiticus IMI 283883 and Aspergillus flavus IMI 242684 for their effects on
mycelial growth, sporulation and aflatoxin B1 production, using direct contact method and vapor
contact method. Aflatoxin B1 was determined using the Enzyme-linked immunosorbent assay
(ELISA). The results showed that the inhibition activity of the Cinnamomum porrectum (Roxb.)
Kosterm essential oil was a strong exhibited inhibition of mycelial growth, sporulation and
aflatoxin B1 production of both strains (p<0.05) as compare with control. The fumigation
activities via vapor contact method showed higher inhibition than direct contact method. This
study suggests that Cinnamomum porrectum (Roxb.) Kosterm essential oil represents a good
alternative to eliminate aflatoxigenic strains on food and agricultural commodities.

Keywords : Cinnamomum porrectum (Roxb.) Kosterm , essential oil, aflatoxin, Aspergillus
flavus, Aspergillus parasiticus
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Endophytes as biocontrol agents for plant diseases: prospect, challenges and improvements
Ting ASY
School of Science, Monash University Malaysia,
Jalan Lagoon Selatan, 47500 Bandar Sunway, Selangor Darul Ehsan, Malaysia
Abstract

Endophytes are microorganisms found inhabiting plant tissues. They colonize plants
asymptomatically, and form a symbiotic relationship with the host plant. Endophytes have
therefore been investigated for their many beneficial associations with host plats, i.e. promoting
plant growth, improving tolerance to abiotic and biotic stress, and developing resistance to
herbivores. As a result, they have excellent prospect for development into biocontrol agents,
whereby they are known to confer disease tolerance via strengthening of plant growth and
vigour, production of inhibitory compounds, and competitive exclusion of pathogens from
colonization niche. The role of endophytes as biocontrol agents are identified based primarily on
laboratory assessments and greenhouse evaluations. The biocontrol expression is however, often
diminished or rarely reproduced under field conditions. It has long been suggested that soil
conditions play a major role in influencing endophyte growth and survival in the field. Under
field conditions, introduced endophytes compete with indigenous soil microflora, and are
susceptible to the soil physico-chemical factors. These challenges limit the use of endophytes.
Therefore, to address these limitations, attempts have been made by improving strategies in
endophyte application (bioformulations, frequency). In recent years, new hypothesis emerged
that endophyte-host plant interaction may also be a contributing factor to poor biocontrol
expression. As such, studies into endophyte-host plant interaction are attempted where
investigations into endophyte growth and colonization behavior in planta are conducted. This
presentation would discuss the prospect, challenges and improvements in biosourcing
endophytes as biocontrol agents, including preliminary results on our investigations on
endophyte-host plant interaction as a possible factor influencing endophyte growth and their
subsequent biocontrol expression.

*Corresponding author: E-mail address: adeline.ting@monash.edu; adelsuyien@yahoo.com
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The Research Progress and Application of Pectinase

Xueying Sun, Qian Yang*

School of Life Science and Technology, Harbin Institute of Technology, 150001, China

Abstract

Pectin polysaccharide is a kind of macromolecule material, linked by alpha 1, 4 glycosidic
bond of galacturonic acid oligomeric polymer chains, exists in plant cell walls widely. It is
widely used in food, medicine, chemical and other major areas due to its good thickening,
coherence and stability. Modified pectin is used in the field of anticancer, immune, materials in
recent years. The degradation of pectin also is a kind of modification.

Pectin is degraded by the method of chemical and enzymatic hydrolysis mainly. Pectin can be
degraded into galacturonic acid, rhamnose, arabinose, xylose, mannose and galactose and so on.
Pectinase was divided into original pectinase, pectin enzyme hydrolysis, pectin lyase (PL) and
pectin esterase (PE) originally. But the most widely used pectin enzyme hydrolysis, which is
widely studied and applied in the production of life is poly galacturonic acid enzyme (PG). Poly
galacturonic acid enzyme (PG) will degrade pectin macromolecular into small molecules, and
absorbed by organisms.

The study of pectinase is very popular in the domestic and overseas in recent years,
mainly concentrated in citrus peel, apple residue, sugar beet, peduncle of microbial fermentation
to produce pectinase. As the industrialization process, the application of pectinase is becoming
more and more widely, it can be applied to food industry, feed industry, papermaking industry,
textile industry, pharmaceutical industry, fruit juice clarification and the extraction of natural
substances.

*Corresponding author: E-mail address: 14745157934@163.com
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Callus Induction and Culture from Midrib of Anthurium cv. Chok Klao Chan by
transverse Thin Cell Layer Technique (tTCL)

Sumet Treesaksri

Department of Agricultural Education, Faculty of Industrial Education, King Mongkut’s
Institute of Technology Ladkrabang, Bangkok Thailand

Abstract

The study of callus induction and culture were divided in two experiment. The first
experiment is to study the effect of %4 MS medium supplement with NAA and BAP on callus
induction from midrib of Anthurium cv. Chok Klao Chan by using transverse Thin Cell Layer
(tTCL). Leaf segment of Anthurium cv. Chok Klao Chan were sterilized by using 70 % ethanol
for 1 minutes followed by 10 % clorox solution for 10 minutes and 5% clorox solution for 40
minutes and finally washed 3 times in sterile distilled water. Midrib segments were transverse
cut at a thickness of 1-1.5 mm. and cultured on % MS medium supplemented with 0,0.1,0.5 and
1 mg/l NAA combined with 0,0.1,0.5,1,1.5 and 2 mg/l BAP. The explants were cultured in dark
at 25+3°C for 8 weeks. It was found that friable white callus , fast growing callus were found
and gave the 100 % of callus induction after 1 weeks on % MS+0.1 mg/l NAA ,1.5 mg/l BAP

The second experiment is to study the effect of /4 MS medium supplement with NAA and
BAP on callus culture. The explants of this experiment is the transverses midrib segments were
cut at a thickness of 1-1.5 mm and cultured on ¥4 MS + 0.1 mg/l NAA , 1.5 mg/l BAP in dark at
2543°C. for 4 week. At that time, transfer the callus and cultured on % MS medium
supplemented with 0,0.1,0.5 and 1 mg/l NAA combined with 0,0.1,0.5,1,1.5 and 2 mg/l BAP. It
was found that very fast growing callus of the latter was obtained when midrib callus was
cultured on MS + 1 mg/l NAA and 1.5 mg/l BA. Unsuccessful attempts to regenerate callus and
induce adventitious shoots on the 2 explants are discussed.

Keywords: transverse Thin Cell Layer, callus induction , cullus culture

*Corresponding author: E-mail address: kunsumet@yahoo.com
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The development of bio-zeolite and its application in wastewater treatment.

Meiling Xiong, Jinzhu Song”

School of Chemistry and Chemical Engineering, Harbin Institute of Technology, 150001, China

Abstract

Zeolites, crystalline porous solids, are readily available tectosilicates consisting of corner-
sharing AlO4 and SiO4 tetrahedra, resulting in their molecular sieve, ion exchange, and catalytic
features, which determine their ability to remove pollutants from industrial, processing waters
and wastewaters. Bioremediation, the use of microorganisms or microbial processes to degrade
and detoxify environmental contaminants, is becoming quite an attractive alternative to consume
and break down environmental pollutants. Based on these properties and advantages, it is
possible to attach the microbial cells to the surface of zeolites, hoping to exert a combined
removal effect of pollutants.

Bio-zeolite, which uses zeolite as a microbe carrier, can not only maximize the removal
capability of zeolites but also function to regenerate used zeolites, exhibiting a superior removal
capability and reusability than zeolites alone because of microbes’ intensive immobilization on
the zeolite surface and relative ease of collection. Lots of studies focused on the use of bio-
zeolite in the biological wastewater treatment process are reported in recent years, showing a
favourable removal efficiency.

Thus, the bio-zeolite carrier could be applied as a novel, highly efficient capping technique
for bioremediation in contaminated water resources. Thus, it is amongst the new technologies
that derive their scientific justification from the emerging concepts of green chemistry and green
engineering. This fast growing and highly promising remediation technique is increasingly being
studied and applied practically for removing pollutants.

*Corresponding author: E-mail address: 13895749154@163.com
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Protoplast fusion as a tool for improving bioremediation in bacteria
Mohamed M. Yacout
Department of Genetics, Faculty of Agriculture, Alexandria University, Alexandria- Egypt

Abstract

Bioremediation is the use of organisms to remove or neutralize pollutants from a contaminated
site. Bioremediation may occur on its own, meanwhile recent advancements have also proven
successful via the addition of matched microbe strains to the medium to enhance the resident
microbe population's ability to break down contaminants. Currently among the various groups of
pesticides that are being used the world over, organophosphorus group forms a major and most
widely used group accounting for more than 36% of the total world market. Approximately 3
million poisonings and 300,000 human deaths occur per year owing to OP ingestion, and OP
poisoning is a global clinical problem. Present work is dealing with bacterial biodegradation of
two organophosphorus pesticides i.e. Paraxon (diethyl- p-nitrophenyl phosphate) and
Chlorpyrifos® 48 % ( 0.0- diethyl 0-(35.6- Trichloro-2- Pyridyl) Phosphoro-thioate). Three local
isolates Rhizobium leguminosarum in addition to Pseudomonas Fluorescens and Bacillus
Megaterium and their protoplast fusants (hybrids) were tested for biodegradation capability
mentioned pesticides. Total protein and DNA were applied using SDS-PAGE and RAPD
techniques, respectively, for bacterial isolates and their hybrids.

Keywords: Bioremediation Organophosphorous pesticides - SDS-PAGE - RAPD -
biodegradation — Paraxon (diethyl- p-nitrophenyl phosphate)- Chlorpyrifos — Rhizobium-
Bacillus- Pseudomonas.

*Corresponding author: E-mail address: mohamed.abdyacout@alexu.edu.eg
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Genome-Wide Screening of Stress Granule Related Genes in Saccharomyces cerevisiae

Xiaoxue Yang!, Beidong Liu?, Per Sunnerhagen?, Zhenyu Wang**

1 School of Chemistry and Chemical Engineering, Harbin Institute of Technology, 150001,
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Abstract

When faced with stressful conditions, eukaryotic cells respond by forming large
cytoplasmic granules consisting of complexes of mMRNAs, ribosomal components, and RNA-
binding proteins including translation factors. Stress granules (SGs), which are the main subject
of this research, larger with an irregular shape, are consisted of messenger ribonucleo protein
particle (MRNP) and formed under severe stress, including heat shock, deprivation of carbon
source, peroxidation, hyperosmosis, virus infection and ultraviolet radiation.

Formation of stress granules providesa molecular explanation of stress ability of
Saccharomyces cerevisiae Hansen, at the same time, the references of survival selection, even
the formation of cancer cell for other eukaryotic cells. So far, the overall composition of SGs, as
well as their assembly requirements and regulation through stress-activated signaling pathways
remain largely unknown, the purpose of this research is to explain the mechanism of them.

The genome DNA sequence of S. cerevisiae is acquired already. Also, the technology of
automated yeast synthetic genetic array (SGA) and high throughput or high content microscopy
(HCM) are successfully developed. Base on the technical platform above, this research
transforms a red fluorescent protein with stress granule marker PAB1-RFP into S. cerevisiae
genome, 4600 single gene knockout mutants and 800 temperature sensitive mutants were treated
with stress, mainly deoxy glucose, as stress granule induction. Difference in stress granules
abundance of mutant and wild type is the way to pick out the candidates, with analyzing the
interaction between stress granule and bio-function of the mutant missing gene, to make clear the
metabolic pathways and mechanisms of cell process in related in the formation of
stress granules.

The screen revealed numerous genes not previously implicated in stress granule formation.
The GO analysis shows that stress granule formation required genes group in endosomal
components, ribosomal components, GAPR complex, EGO-GSE complex and protein folding.
Missing gene lead to increase of stress granule, which working on resolution, is related to
biological membrane structure, vesicle transport and autophagy.

*Corresponding author: E-mail address: xiaoxue_yang@gqg.com

65



Bio-technology and Industry Waste Recycle
Qian Yang
Harbin Institute of Technology
Harbin 150001, P R China
Abstract

The fundamental way of protecting the environment from the pollution by the wastes from
different industries is recycling those wastes. The key words here are how to work out the
technique for the waste recycle. Comparing with various techniques, bio-tech is the best way for
developing the technique to recycle the wastes. It is known to all that the wastes produced from
different industries have already serious damaged the environment everywhere in the world. In
China such problems appear in different industries such as food industry, medicine industry etc.
In this paper the examples of recycling the wastes from food industry by bio-tech is introduced.
The significance of those techniques is discussed.

Key words: bio-technology, industry waste, recycle
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Molasses wastewater treatment by Bumileriopsis peterseniana isolated from ethanol-
production wastewater

Panutda Yodsang!", Cherdsak Maneeruttanarungroj3, Rungroj Piyaphanuwat*

'King Mongkut's University of Technology Thonburi (Ratchaburi Campus), Ratchaburi 70150,
Thailand

2Bioenergy Research Unit and 2Department of Chemistry, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang, Bangkok, 10520, Thailand.

Abstract

Sewage is a kind of the water pollution issues occurred from molasses wastewater in ethanol
production in industry. Microalgae, a type of the biological controls, can be used in the
wastewater treatment process. This research focused on the isolation of microalgae in molasses
wastewater from Ratchaburi Ethanol Production Industry. Bumileriopsis peterseniana isolated
from wastewater-aerated pond was identified by using morphology observation under the light
microscope. Growth of B. petersenianawas studied in various molasses wastewater
concentration in both water and tri-acetate-phosphate (TAP) medium. The results showed that B.
peterseniana could not use molasses wastewater as a nutrient source. When wastewater
concentration increased, increasing of algal growth inhibition was observed. Furthermore, B.
peterseniana was studied the aspects of wastewater treatment by decolorization, chemical
oxygen demand (COD) and biological oxygen demand (BOD) measurement in the period of 4
days. The ability of B. peterseniana in decolorization of wastewater represented in 9.37 %. The
algae could also reduce COD and BOD, representing of 47.83 % and 80.65 %, respectively.
These results indicated that the microalgae Bumileriopsis peterseniana isolated from ethanol-
production wastewater, showed the promising potential to treat molasses wastewater.

Keywords: microalgae, isolation, wastewater treatment, B. peterseniana, molasses, BOD, COD,
decolorization
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Towards Industrially Feasible Treatment of Potato Starch Processing Waste by Mixed

Cultures

Liang Zhang!, Guangli Cao?, Bingnan Liu?, Ying Li!, Qian Yang!®
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2 School of Biological Engineering, Dalian Polytechnic University 116034, China
Abstract

The present study aimed at reducing the pollution of the waste generated by the potato
starch industry to the environment and transform the potato pulp and wastewater into single-cell
protein (SCP) to be used as animal feed. The chemical oxygen demand of the wastewater was
reduced from 26,700 to 9,100 mg/L by batch fermentation with mixed cultures in an aerated 10-
L fermenter. The SCP products, with a crude protein content of 46.09% (higher than soybean
meal), were found palatable and safe for mice. During the treatment process, the microbial
community was analyzed using the terminal restriction fragment length polymorphism for
bacterial 16S rRNA genes. The results of the analysis suggested that
Curacaobacter/Pseudoalteromonas and Paenibacillus/Bacillus were the main microorganisms in
treating potato starch processing wastes. The 150-m?-scale fermentation demonstrated a potential
for treatment in industrial applications. Fermentation of potato pulp and wastewater without
adding an extra nitrogen source was a novel approach in treating the potato starch processing
waste.

*Corresponding author: E-mail address: zItj729@163.com
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Two Novel Protein Elicitors from Magnaporthe oryzae Trigger Defense Response and
Improve Plant Growth in Rice

Hongmei Zeng

State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant
Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China

MoHripl and MoHrip2, two novel protein elicitors inducing a hypersensitive response and
early events in tobacco cell, were isolated and purified from the culture filtrate of Magnaporthe
oryzae. The encoding gene mohripl and mohrip2 were isolated and expressed, and the
expression proteins also form necrotic lesions in tobacco. The deduced proteins had molecular
weight of 14.32 kDa and 16.25 kDa, seperately. Both of them could induce the early events of
the defense response, including hydrogen peroxide production, callose deposition, and
alkalization of the extracellular medium, in tobacco. Moreover, elicitor-treated rice seedlings
possessed significantly enhanced systemic resistance to M. oryzae compared to the control
seedlings. The realtime PCR results indicated that the expression of pathogenesis-related gene
OsPR-1a and OsPR-10a could be induced by the two elicitors.

After screening and optimization of crystallization condition, well-diffracting crystals of the
two proteins were obtained and good diffraction patterns of X-ray were yielded. The structures
of the two elicitors were successfully determined. Simultaneously, the interacting proteins of
MoHripl in the rice were screened by Yeast two-hybrid. The interaction between MoHripl and
its interacting protein will be further confirmed.

By gene knockout and gene complimentation, the function of the two elicitors in M. oryzae was
studied. The data demonstrated that both proteins could inhibit the growth of M. oryzae and
reduce its pathogenicity. It is proved that the elicitors have the potential to be developed as
biopestcides to control plant disease.

*Corresponding author: E-mail address: zenghongmei@hotmail.com
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Effect of immobilization on cellulose basis on the properties of biological active compounds
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Abstract

Oxidative stress is characterized by a high content of reactive oxygen species (ROS), and
reflects an imbalance between the rates of ROS and their utilization. There are biologically
active compounds in all living organisms, which produce ROS (generating of free radicals) and
those scavenging ROS by reduction of peroxides and by formation inactive products with
radicals (bioantioxidants).

Glutathione (GSH) is the intracellular thiol (—SH) molecule presents in virtually all
mammalian tissues in high intracellular concentration (millimolar levels). High electron-
donating capacity of GSH made it one of the major endogenous bioantioxidant produced by the
cells, participating in various physiological processes. Glutathione plays an important role in
preventing oxidative damage to the skin; it has skin lightening ability and protects the skin from
UV radiation and other environmental impacts, as well as internal stressors that generate free
radicals that cause skin damage and hyperpigmentation [1,2]. In this study, the behavior of GSH
towards peroxyl radicals and hydrogen peroxide has been studied. We have established the free
radical formation in reactions of GSH with H20, and the kinetics of this reaction has been
determined.

Acetylcholine (ACh) is an organic chemical that functions in the brain and body of many
types of animals, including humans, as a neurotransmitter. Acetylcholine plays a major role in
the processes of life: it takes part in the transmission of nerve excitation in the central nervous
system, autonomic nodes, the endings of the parasympathetic and motor nerves. Acetylcholine is
associated with memory functions. Similarly to other quaternary ammonium compounds ACh
catalyzes the hydroperoxyde and H.0O. decomposition into free radicals [3].

In this work the immobilization of glutathione and acetylcholine on cellulose basis was
made. Two types of cellulose were used: one, purchased from company “Evalar”, and second —
cellulose obtained by catalytic treatment of plant biomass. The samples were characterized by
means of IR spectroscopy. The adsorption of glutathione and acetylcholine on cellulose are equal
to 6 10* and 8 10* mole/g respectively. It must be noted that both types of cellulose
demonstrated equal properties. Immobilized GSH saves its ability to reduce peroxide and
scavenge peroxyl radicals. However, GSH activity in free radical initiating decreases. In the case
of immobilized ACh, its activity in the catalysis of hydroperoxide decomposition resulted in
radical initiation is found to be rather high.

These results might be useful for medicine and cosmetology, i.e. to create disinfecting
and medical materials with biologically active compounds adsorbed on cellulose basis.

This study is partly supported by the Russian Foundation for Basic Research,
grant No 14—03-00757.
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Strawberry bud weevil (Anthonomus rubi Herbst) biological control at the low density of
pest

A.l. Anisimov, K.N. Fursov, S.A. Dobrohotov
St. Petersburg State Agrarian University, St. Petersburg, Russia
Abstract

From 2013 at smallholding situated near St. Petersburg the efficiency of some
microbiological preparations are investigated in strawberry bud weevil biological control on 3
varieties of strawberry (Polka, Surprise to Olympiada, Tsarskoselskaia). At 3 years the efficiency
of microbiological preparation Batsikol (5 %) created at All Russian Institute of Agricultural
Microbiology on the basis of bacterium Bacillus thuringiensis Berliner (pathotype BT Hig) in
comparison with biochemical preparation Fitoverm (1 %) - natural avermectin complex from soil
fungus Stereptomyces avermitilis. At the season 1915 another one microbiological preparation
Turengin (B. thuringiensis, serotype 1) and two repellents (Dachnik - substance fragrant pine oil-
based and food additive - Liquid smoke) was tested. As a standard we used the chemical
preparation Alatar (active drug substances: malathion - 22.5 %, cypermethrin - 5.0%). All buds
damaged by strawberry weevil ore not were counted on each plant separately one time per 4
days.

It was founded that at 2015 the strawberry bud weevil harmfulness on the strawberry was
negligible (1 — 2 % of damaged buds). For comparison, in 2013 at the areas without treatments
level of damaged buds varied from 20 to 30 % [1-3] and in 2014 - from 10 to 20 %. Most likely
this is due to climatic terms of the year affecting the population density of the weevil in the
season 2015.

In our experiments 3 treatments by Batsikol and Fitoverm demonstrated approximately
the same biological efficiency (55-60 %) in strawberry (Surprise to Olympiada and
Tsarskoselskaia varieties) protection from strawberry bud weevil, though at Polka variety
efficiency was somewhat lower (45-50 %).

At the low density of pest in 2015 the highest efficiency (60-70 % at different strawberry
varieties) demonstrated the microbiological preparation Turengin slightly less (50 — 60 %)
chemical standard Alatar. The efficiency of biological preparation Batsikol was lower (40 — 50
%). Unexpectedly low efficiency of Fitoverm (20 — 30 %) does not coincide with the results of
previous studies [1-3]. Regarding repellents we can only talk about the predominance Liquid
smoke preparation (efficiency about 17 %) on Dachnik (negative efficiency).

Evaluating the overall results we conclude that the first preventative strawberry treatment
by Batsikol at the beginning of blooming buds reduces the level of strawberry bud weevil
harmfulness but do not protect the crop from this pest completely. Two subsequent treatments
with 4-7 days interval prevent the increase of strawberry bud weevil damages until the harvest.

We can recommend microbiological preparation Batsikol so as Turengin for inclusion in
the State pesticides and agrochemicals permitted for use in the territory of Russian Federation
catalog for control the strawberry bud weevil on strawberry in particular in organic farming
along with the already included there Fitoverm.
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Possibility to use aphids as available diet for some nymph instars of Podisus maculiventris
(Hemiptera: Aspionae)

DAL Anisimov, YA.E.S. Kasem, 2E.G. Kozlova
LSt. Petersburg State Agrarian University, 2All-Russian Institute for Plant Protection
Abstract

Possibility to use three species of aphids (green bug - Schizaphis graminum Rond., vetch
aphid - Megoura viciae Buck., green peach aphid - Myzus persicae Sulz.) as available food for
some nymphal instars of Podisus maculiventris Say at laboratory conditions was investigated to
make the technology of mass rearing more secure and application of the predatory bug in insect
pests control more wide. We offered to spined soldier bug nymphs as only source of food aphid
each species in four combinations: 1) at the period of 1% instar (about first 5 days after hatching)
then grater wax moth (Galleria mellonella L.) larvae until the adult stage; 2) at the period of 2"
instar (from the 6" to the 10" day after hatching approximately) then grater wax moth larvae
until the adult stage; 3) at the period of 2"4 and 3™ instars (from the 5" to the 15", day or more
after hatching) then grater wax moth larvae until the adult stage; 4) at the period of 2", 3™ and
4" instars (from the 5% to the 20" day or more after hatching) then grater wax moth larvae until
the adult stage. At the control variant we fed the spined soldier bug nymphs grater wax moth
larvae only. In each variant the nymphs survival and duration of development, imago weight,
their fertility, preoviposition period, the average volume and the number of egg-batches, total
fecundity (or per 30 days) and longevity of adult bugs were evaluated.

The results of experiments showed that: 1) Adding the aphids in the period of 1% instar
nymphs development does not affect the examined biological characteristics of bags because
they do not eat at this stage and need only water.

2). Feeding the bag nymphs green bug and vetch aphid at the 2" instar significantly
reduces their survival rate for 42 — 43 % and green peach aphid for 14 %. This increases the
nymph developmental time for 10 days if vetch aphid was used and for 2 - 2.5 days when green
bug and green peach aphid were used. The weight of newly emarginated adult bags slightly
decreases when nymphs feeding vetch aphid (only females for 12% in average). Their fecundity
(per 30 days) decreases for 43 % and 49 % when the vetch aphid and the green peach aphid were
used as a food for 2" instar bug nymphs, respectively.

3. Feeding the bag nymphs green bug and vetch aphid up to the 3™ instar reduces their
survival for 65 % and 58 %, respectively. Their developmental time increases significantly:
when feeding green bug on 5 to 7 days, vetch aphid on 4 to 6 days and green peach aphid for 3-4
days. The weight of the imago affected slightly. The females weight reduced for 12.5 % only
when feeding green bug, and males when feeding all examined spaces of aphids also in an
average of 12 %. Average total fecundity (per all life) of predatory bugs decreased for 15 %, 32
% and 49 % when feeding green bug, vetch aphid and the green peach aphid, respectively. The
longevity of females in the same conditions decreased (but statistically not significant) for 15 %,
32 % and 42 %, and males to a much lesser extent: 9 %, 2 % and 4 % for green bug, vetch aphid
and the green peach aphid, respectively. The eggs hatching also reduced, but not too march: for 8
%, 7 % and 14 % the green bug, vetch aphid and the green peach aphid, respectively. The
average volume of egg-batches reduces significantly decrees on 32 % only if green peach aphid
was used. Preoviposition period, the volume of first egg-batches and average number of egg-
batches was no effected.
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4. The spined soldier bag nymphs feeding aphids up to 4" instar in most cases enhances
the negative effects of such diet on bags biological characteristics. Nymph survival reduced for
53 %, 82 % and 73 % when feeding green bug, vetch aphid and the green peach aphid,
respectively. Their developmental time increases females on 7.5, 6.1 and 7.8 days, for males on
6.3, 8.3 and 10.1 days, respectively. The bags female and mail weight reduced significantly (on
7-18 % and 14-21 %, respectively) if all examined spaces of aphids were used etc.

Nevertheless, some individuals survive and give progeny even at nymphs feeding aphids
up to 4" instar. This gives the possibility to adapt the special strains of spined soldier bag to
aphid diet by the artificial selection.
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The using of entomopathogenic nematodes and nematode—bacterium complex against
harmful organisms

Agansonova N.E.
All-Russian Institute of Plant Protection, St. Petersburg-Pushkin
Abstract

The data obtained have proved the possibility to increase biological effectiveness and to
reduce the number of treatments by using preparations (insecticides spintor 240 SC, actara WG
and new biopreparation aleycid PS), or their tank mixtures, and biological agents in the system
of cucumber protection against Western flower thrips Frankliniella occidentalis Pergande
(Thysanoptera: Thripidae). Foliar application of insecticides and aleycid PS, or their tank
mixtures, should be accompanied by application of biopreparation of entomopathogenic
nematodes Steinernema feltiae (Filipjev) entonem-F (Nematoda: Steinernematidae) against soil
stages of the pest development and by the release of predatory Orius majusculus (Reuter)
(Heteroptera: Anthocoridae). Combined application of insecticides (spintor 240 SC, actara WG),
aleycid PS, or their tank mixtures, entonem—-F and orius O. majusculus proved to be highly
effective (98-99%) for 75 days. The methods of using insecticides, new biopreparation and
entomopathogenic nematodes together with predatory Orius recommended for integrated pest
control.

Combined application of tank mixtures and entomopathogenic nematodes proved to be
highly effective (99%) for 60 days (Agansonova, 2014).

The protective action of nematode—bacterium complex on potato Solanum tuberosum L.
and cucumber Cucumis sativus L. was established.

High effective using entomopathogenic nematodes Steinernema feltiae, St. carpocapcae
and St. feltiae protense subsp. N. against wireworms (Elateridae, Agriotes) was obtained. The
using of metabolism products of entomopathogenic nematodes symbiotic bacteria (Xenorhabdus,
Enterobacteriaceae) suppressed the development of the phytophthora Phytophthora infestans
(Mont.) de Bary (Agansonova, 2015), root rot Fusarium oxysporum Schlecht. (Agansonova,
2016) and common scab Streptomyces scabies Waks. & Henr., increased the activity of enzyme
peroxidase in plants and the yield, improved quality, increased the level of enzymes activity in
the soil at the end of the growing season of plants. At induction by potato cyst nematode
Globodera rostochiensis Woll the increase of plant attraction degree for Colorado beetle
Leptinotarsa decemlineata Say and the increase of the pest number are found. Results showed
that studied metabolism products of entomopathogenic nematodes symbiotic bacteria decrease
the attractivity of potato plants to Colorado beetle (Agansonova, 2015).

The metabolism products of entomopathogenic nematodes symbiotic bacteria and
entomopathogenic nematodes were obtained from the All-Russian Institute of Plant Protection
(St. Petersburg—Pushkin, Russia).

The results can be used to improve plant integrated protection systems against harmful
organisms.
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Abstract

Nano-ZnO at twelve concentrations of 0.1, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0,9.0and 10 g I
! were tested for an ability to inhibit the growth of Phytophthora spp. Using the poisoned food
technique on potato dextrose agar (PDA). The culture were incubated at 25 °C for 7 days. The
results showed that concentration of nano-ZnO inhibitory could inhibit fungal growth

of Phytophthora spp. When these nano-ZnO were used for the control of growth, nano-ZnO at
10 g I up showed to give the best inhibition.

Keywords : ZnO, Zinc oxide, root rot, stem rot, Phytophthora spp., durian.
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Biotechnological aspects of the use of whey in food technology
Burova T. Ye.*, Rachevskaya O. Ye.
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Abstract

When separation of milk, production of cream, butter, natural cheese, cottage cheese and
milk protein on traditional technology produces by-products-skimmed milk, buttermilk and
whey, which are called secondary dairy raw materials. Composed of these products contain
all components of milk, but only in certain ratios.

The main way to solve the problem of complex processing of raw milk is seen in the
creation of non-waste technologies of cheese, cottage cheese and casein. Currently, there
are two approaches for processing whey: full utilization of dry substances; separate use of
components.

The first approach is implemented in two ways. The first is to use natural whey as an
ingredient of bakery products, beverages and jellies, desserts and ice cream, as well as for
the preparation of nutrient feed and fertilizer, Wednesday, detergents, cosmetics and
Wellness baths. The second direction makes it possible to obtain a condensed and dry
whey concentrates, dry demineralised whey, dry bezlaktoznui whey, whey with fillers,
block serum (products with intermediate moisture), granular serum. Full use of serum
components based on dewatering by vacuum evaporation and drying.

In recent years, increased attention has been paid to the whey processing-receiving derived
from individual components (butterfat and protein hydrolysates derived lactose-lactulose.
lactitol, tagatose, galacto etc.).

At the Graduate School of Biotechnology and Food Science over the years, work is
underway on the use of whey in the manufacture of food products. Special attention is paid
to the manufacturing technology of sauces, desserts and drinks.

The technology of manufacture of egg-oil, vegetable and fruit sauces based on whey,
which is used as a liquid Foundation. Traditionally the liquid basis for sauces served a
variety of broths. Use whey instead of broths significantly reduces the cost to manufacture
the product and simplifies the technology. Has developed recipes sauces, study their
organoleptic, physico-chemical and microbiological indicators. It has been established that
the use of whey leads to the creation of products with high consumer properties, expanding
the range of sauces, enriches the product. For egg-oil sauces offered quality and safety
management system.

One of the principal tasks important for the dairy industry of the RUSSIAN
FEDERATION, is considered to be the provision of products of functional purpose. These
include are low lactose milk products that have all the chances to provide good nutrition
for people with lactase deficiency.

In the work were used sourdough liofilizirovannaya "Cottage cheese” is manufactured by
technology and order "Bioproduct™ ("Own brand yogurt™) and sourdough "EKOKOM"™ —
dry cultures of microorganisms for the production of cheese dairy product (manufacturer:
OOOQ "Lactina", Bulgaria).
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Has developed recipes and are made of milk-fruit desserts and drinks on the basis of
experimental samples of whey low lactose fermentation of milk produced by a variety of
sourdough. Desserts and drinks had high organoleptic characteristics. All dairy and fruit
drinks are consistent with the requirements of GOST R53914, GOST 2010-3624-92,

T'OCT 3626-73; desserts — GOST r 55462-2013.
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BuotexHosornyeckue acneKThbl HCMOJIb30BAHNS MOJIOYHOM CHIBOPOTKH B TEXHOJIOTHHU
NPOAYKTOB MUTAHUS

byposa T.E.*, PaueBckas O.E.
Canxm-Ilemepoypeckuii nonumexnuyeckuil ynueepcumem Ilempa Benuxoeo
Buicwas wikona buomexuonoauu u nuwesvlx mexHou02utl
2. Canxkm-Ilemepoype

HpI/I cermapupoOBaHUH MOJIOKA, ITPOMU3BOJACTBE CMCTAHBI, CJIMBOYHOI'O Macjia, HaTypaJlbHBIX
CbIpOB, TBOpOra U MOJIOYHOI'O Oenka I1o TpaI[HHHOHHOﬁ TCXHOJIOTHU IMOJTYYar0TCs MOOOYHBIC
MMPOAYKTBI — O6€3)KPIp€HHO€ MOJIOKO, IIaXTa W MOJIOYHasd CBIBOPOTKA, KOTOPBIC HA3bIBAKOT
BTOPUYHBIM MOJIOYHBIM CbIPbCM. B cBoem cocraBe 3TH IMPOAYKTBI COACPIKAT BCC COCTABHBIC
qYaCTH MOJIOKA, HO TOJBKO B MHBIX COOTHOIICHMUAX.

OcHOBHOM MyTh peHICHUS MPOOJIEMbl KOMIUIEKCHON MNepepaboTKU MOJOYHOTO ChIPbS
BUJIUTCS B CO3JIJaHWU OE€30TXOJHBIX TEXHOJIOTUHM ChIpa, TBOPOTa M KazenHa. B Hacrosiee Bpems
M3BECTHHI J[BA MOJAX0JIa MO MepepaboTKe CHIBOPOTKU: MOJHOE HCIOJIb30BAHUE CYXHX BEIIECTB;
pa3zieIbHOE UCIOJb30BaHUE COCTABHBIX KOMIIOHEHTOB.

IlepBblii moaxonx peanusyercs MO AByM HampasieHusM. IlepBoe — wucnonb3zoBaHue
HaTypaJIbHOM CBIBOPOTKM KaK MHIPEIUEeHTa XJe00OYNOYHBIX H3JENINN, HAIUTKOB M JKEle,
JIECEPTOB M MOPOXKEHOTO, a TakKe I IPUTOTOBIEHUSA IMHUTATEIBHBIX CpEl, KOPMOB H
y100peHui, MOIOIIMX CPEICTB, KOCMETUKM M O3J0POBUTEIBHBIX BaHH. BTopoe HampaBieHue
JlaeT BO3MOXKHOCTH IIOJIy4aTh CrYILUECHHBIE U CYXHE€ CBIBOPOTOYHBIE KOHLIEHTPAThI, CYXYIO
JEMUHEPAIN30BaHHYIO CBIBOPOTKY, CYXYI0 O€3JIaKTO3HYIO CBIBOPOTKY, CYXYIO CBIBOPOTKY C
HAMOJHUTENIAIMU, OJIOUHYIO CBIBOPOTKY (IPOAYKTBI C TMPOMEXYTOUYHOW BIIAXKHOCTBIO),
IPaHyJIMPOBAHHYIO ChIBOPOTKY. [loHOE McIo/Ib30BaHME KOMIIOHEHTOB CHIBOPOTKU Oazupyercs
Ha 00€3BOKMBAHUM ITyTEM BBIIIAPUBAHUS 110]] BAKYYMOM U CYILIKH.

B MOCJICAHUC TOAblI YACIACTCA YCUIICHHOC BHUMAHUC FJIY6OKOI\/’I nepepa60TI<e MOJIOYHOMH
CBIBOPOTKH — MMOJTYUYCHUIO ITPOU3BOAHBIX U3 OTACIbHBIX KOMIIOHCHTOB (FI/II[pOJ'II/ISaTI)I MOJIOYHOTI'O
JKrpa )51 66HKOB, ITPON3BOAHLIC JIAKTO3bI - JIAKTYJIO3a. JJAKTUTOII, Tararoa3sa,
TaJIaKTOOJIUTOCaAXapUuabl U I[p)

B Bricmielt mikosie OMOTEXHOJOTUM U TMHUILNEBBIX TEXHOJOTUM Ha MPOTSHKEHUU psaa JeT
BeJyTCs pabOThl MO HCIOJIB30BAHUIO MOJIOYHOM CBHIBOPOTKU TMPU H3TOTOBICHHH MPOAYKTOB
nutanusg. OcoOeHHOE BHUMAHHE YJEISIETCS TEXHOJIOTMH HM3TOTOBJICHHS COYCOB, JIECEPTOB U
HAaIUTKOB.

Hpez[nomeHa TEXHOJIOTHUA H3TOTOBJICHHUS SAHWYHO-MAC/ISIHBIX, OBOIIHBIX H q)pyKTOBI)IX
COYCOB Ha OCHOBE MOJIOYHOW CBIBOPOTKH, KOTOpasi UCHOIB3YETCSI B KAUECTBE JKUAKOW OCHOBBI.
TpaauIMOHHO XKHUJIKOW OCHOBOM JIJISI COYCOB CITYXaT pa3HOOOpa3Hble OyIhOHEI. Mcnonb30Banue
MOJ'IO'-IHOI\/’I CBIBOpOTKI/I BMECTO 6y.]'H)OHOB CymeCTBeHHO CHHXXACT 3anaTI)I Ha H3TrOTOBJICHUC
OpOAyKTa W VYIOPOIIaeT TEeXHOJNOrui. Pa3paboTaHbl penenTypsl COYCOB, IPOBEACHO
HUCCIICOOBAHUC nux OpFaHOJ'IeHTI/I'-IeCKI/IX, CI)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX n MI/IKPO6I/IO.]'IOFI/I‘-IGCKI/IX
MoKa3aTreiei. Y CTaHOBIEHO, YTO HUCIIOJIb30BAHUE MOJIOUYHOM CHIBOPOTKH MPUBOAMT K CO3JaHHIO
MPOJIYKTOB C BBICOKMMH TOTPEOUTEITHCKUMH CBOWCTBAMH, PACIIUPSET aCCOPTHMEHT COYCOB,
oboramaer mpoaykT. /s SUYHO-MACISHBIX COYCOB TMPEJIOXKEHa CHCTeMa MEHEIKMEHTa
KayecTBa U 0€30IMacHOCTH.

OpnHol M3 NPUHIUIMAIBHBIX 3a/1ad, BAXKHON AJi1 MOJIOYHOM mHAycTpuu P®, cuuraercs
o0ecrieyeHHe HaceleHusl NPOAYKTaMU (YHKIMOHAJIBHOIO Ha3HaueHHsA. K TakoBbIM OTHOCATCS
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HU3KOJIAKTO3HBIE MOJIOYHBIC TIPOAYKTHI, KOTOPhIE UMEIOT BCE ITAHCHI 00ECTIEUYUTh MOTHOIIEHHOE
NUTAHUE JIFOJSIM C JIAKTO3HOH HEIOCTAaTOYHOCTHIO. Pa3paboTaHbl penenTypbl U W3TOTOBIICHBI
MOJIOYHO-(PPYKTOBBIC JCCEPThI U HAMHUTKU Ha 0aze IKCIEPHUMEHTAIbHBIX 00pa3IOB MOJIOYHOMN
CBIBOPOTKH C TIOHM)KCHHBIM COJICP)KaHUEM JIAKTO3bI, MTOJYYCHHOM IMyTeM CKBAllIMBaHUS MOJIOKa
Pa3IMYHBIMH 3aKBACKAMH.

B pabote Obutu MCHOIB30BaHbI 3aKBacka JHOGWIM3UpOBaHHAs «TBOPOr» M3rOoTOBJIECHA
no texHosnoruu u 3akazy OOO «buonpoaykr» (ToproBas mapka «CBoH MOrypT») M 3aKBacka
«EKOKOM» — cyxue KyJbTypbl MUKPOOPTaHU3MOB [IJIsl MPOM3BOJCTBA MOJIOYHOI'O MPOJYKTA
tBOpor (npousBoauteiib: OO0 «Jlaktuna», bonrapus).

JlecepThl ¥ HAMTKH MMEIW BBICOKHE OPTaHOJCNTHYECKHE TMOoKa3aTenu. Bce MoiouHo-
bpykToBBIe HAanmUTKH cooTBeTcTBoBaM TpeboBanmsiMm ['OCT P53914-2010, TOCT 3624-92,
I'OCT 3626-73; neceptet — TOCT P 55462-2013.

*Corresponding author: E-mail address: burova-tatyana@list.ru
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Zinc, lead and cadmium contaminated soil remediation by durian and
mangosteen shell-derived biochar
Chompoonut Chaiyaraksa*, Tamonwan Jaipong, Prakaikarn Tamnao, Anujit Imjai
Department of Chemistry, Faculty of Science,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand
Abstract

The target of this research is on studying of the possibility of using biochar from durian and
mangosteen shell as natural adsorbed materials to adsorb zinc, lead and cadmium in soil. The
durian and mangosteen shell were firstly passed the pyrolysis process. The chemical
characterisation of these biochars was then performed. It was found from the characterisation
process that biochars could be used as adsorbed materials. The neutralization capability and acid
neutralization capability (ANC) were examined by adding 0.1 M nitric acid and 0.1 M sodium
hydroxide until the pH reached 2-12. These two biochars had high neutralization capability. The
acid neutralization capability of biochar from durian and mangosteen were 1,464.80 meq.kg™
and 1,328.98 meq.kg?, respectively. The study included an adsorption isotherm. By using
biochar from durian shell, Freundlich isotherm was a suitable isotherm to explain the adsorption
of all three metals, whereas Langmuir isotherm is better to explain the adsorption of metals by
biochar from mangosteen shell. The adsorption capacity of both biochars was not much different.
They gave >95% zinc, lead and cadmium adsorption capacity.

Keywords: Biochar, Soil Amendment, Cadmium, Lead, Zinc
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Studies on non-wood cellulose of red algal, Gracilaria fisheri for papermaking
Weena Choochote*, Pattharapol Janprapa, Rattapol Sartongyae and Anchana Chamniprasertkul
Department of Biology Faculty of Science King Mongkut’s Institute of Technology
Ladkrabang (KMITL) Bangkok Thailand
Abstract

The red alga, Gracilaria fisheri is one of seaweeds which produces phycocolloid agar. Cellulose
as a byproduct from agar extraction was studied on possibility for papermaking. The effect of
treatments using water, hydrochloric acid and sodium hydroxide on agar extraction were
investigated in comparison with physical properties of paper. The results show that sodium
hydroxide was the best solvent to extract agar fromGracilaria fisheri by yielding 23.17 % while
distilled water gave the highest yield of cellulose from at 17.74 %. Physical properties including
color measurement, thickness, wettability and tensile strength were studied. The results show
that paper made from cellulose extracted with sodium hydroxide has the brightest value at L* =
89.72 and b* = 4.56. The thickness of this paper was 0.32 mm and weakly hydrophobic. While
paper made from cellulose extracted with distilled water has higher tensile strength at 8.37 MPa
and 4.40 sec.

Keywords: Gracilaria fisheri, red algae, papermaking , algal paper, byproducts
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Allelopathic effects of xanthoxyline-derived chalcones on tested plants
Nawasit Chotsaeng®*, Patchanee Charoenying?, Chamroon Laosinwattana®

8Department of Chemistry, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok-10520, Thailand.
bDepartment of Horticulture, Faculty of Agricultural Technology, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok-10520, Thailand

Abstract

Twelve chalcones were prepared by Claisen-Schmidt condensation reaction under basic
conditions between xanthoxyline (an allelochemical isolated from Zanthoxylum limonella Alston
fruit) and a variety of aromatic aldehydes containing both electron-withdrawing and electron-
donating substituents. Allelopathic effects of these chalcones together with xanthoxyline on two
tested plants, Chinese amaranth (Amaranthus tricolor L.) and Barnyardgrass (Echinochloa crus-
galli (L.) Beauv.), were then investigated under laboratory conditions. The results revealed that
2,4,6-trimethoxy-substituted derivative had the highest inhibitory activities on seed germination
and seedling growth of Chinese amaranth. At a concentration of 400 uM, this compound
inhibited seed germination, shoot and root growths of Chinese amaranth by 82%, 66% and 78%,
respectively. Except for xanthoxyline, all synthesized-chalcones had no inhibitory effects on
Barnyardgrass.

Keywords: Allelopathic, Xanthoxyline, Chalcone, Chinese amaranth, Barnyardgrass
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Effect of temperature on mycelium growth, conidia germination and pathogenicity of
Phoma complanata, causal agent of Heracleum sosnowskyi phomosis

Gasich E.L.*, Khlopunova L.B, Berestetskiy A.O.
All-Russian institute of plant protection, St. Petersburg, Pushkin
Abstract

Heracleum sosnowskyi is invasive weed which is quickly occupying various habitats and forcing
out local vegetation. Heracleum sosnowskyi can harm human health, being a contact allergen. At
present to control this weed generally mechanical and chemical methods which are quite labor-
consuming are used, and also they are not always effective and safe. Use of the organisms
constraining the number of weed plants under natural conditions can become a new contribution
to resolve this problem. Among them phytopathogenic fungi are studied most actively as they are
capable to cause epiphytoties in plant populations and by that to control the number of weed
plants at the certain level. We revealed potential of Phoma complanata (Tode) Desm., as possible
agent of biological control of Heracleum sosnowskyi. One of the most important ecological
factors influencing growth, sporulation and pathogenicity of phytopathogenic fungi is
temperature. In our investigation the growth of P. complanata on potato-saccharose agar, and
also conidia germination in water at temperatures 6, 9, 16, 20, 24, 28, 32 °C were studied. It was
established that for P. complanata colonies growth the optimum temperature ranges from 20 to
24 °C. At 16 °C small reduction in the growth rate was observed, at 6 and 9 °C diameter of
colonies was 3 times less, in comparison with optimum temperature range. At 32 °C the colonies
growth was not noted, the subsequent incubation at 24 °C didn't lead to renewal of growth. P.
complanata conidia germinated in the studied temperature range with formation of 1-2 growth
tubes. At 20 — 24 °C after 5 hours about 20% of conidia germinated, at 9, 16, 28 and 32 °C —
about 8%, after 16 hours at 20 — 24 °C — more than 90%, at 16 and 28 °C — about 85%, at 9 °C —
65%, at 32 °C — 18%. After 5-7 hours influence of temperature on the average length of growth
tubes wasn't revealed. After 16 hours the maximum length of growth tubes was observed at
temperature of 20 °C, minimum — at 9 and 32 °C. For studying of temperature effect on
pathogenicity of P. complanata, containers with leaf disks, inoculated with mycelium (100
mg/ml) or conidia (1x10’ spores/ml) suspensions, incubated at a constant temperature 12, 16, 20,
24, 28 °C. For preparation of mycelium suspension 4-day culture on the soy medium was used,
for conidia suspension — 2-week culture on oat agar. Inoculum (10 pl) applied on the lower intact
surface of leaf disk. At the temperature range between 12 — 24 °C essential effect of temperature
on pathogenicity of P. complanata mycelium (necrosis diameter for 3 days reached 4 — 5 mm)
wasn't revealed, at 28 °C development of necroses wasn't noted. Conidia were characterized by
quite low pathogenicity. Despite high percent of conidia germination in water in the wide range
of temperatures, after 3 days development small necroses were registered only at 16 °C.

Work is performed with financial support of the Russian Science Foundation (project 16-16-
00085).

*Corresponding author: E-mail address: elena_gasich@mail.ru
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Phytochemical and antibacterial efficiency of extract compounds from Nymphaea spp. on
Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and Bacillus subtilis

Marisa Jatupornpipat®*, Aree Rittiboon® and Arisara Khunprama®

3.0¢ Department of Biology, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok 10500, Thailand

Abstract

In the course of our investigation about Red Water Lily Flower strain, Nymphaea spp., from Red

Lotus Sea in Kum Pavapi district Udon Thani province of Thailand. Part of sepal, petal and
pollen in Nymphaea spp. were extracted with two organic solvents, distilled water and ethanol.
The crude extracts were tested for antimicrobial activities against Staphylococcus aureus ATCC
1466, Escherichai coli ATCC 25922, Bacillus subtilis ATCC 6633 and Pseudomonas
aeruginosa ATCC 27853 by agar disc diffusion. The results revealed that the crude extracts of
Nymphaea spp. using in this study inhibited the growth of tested microorganisms and it could be
inhibited to gram-negative bacteria were better than gram-positive bacteria. And then, all crude
extracts of Nymphaea spp. were analyzed for studied about antioxidant against the total phenolic
content in Folin Ciocalteu method, flavonoid content in Aluminium colorimetric method and
anthocyanin content in pH differtial method. The results revealed that the fresh extracts with
distilled water of Nymphaea spp. had the highest total phenolic content, 4741.23 mg. gallic
acid/100 g sample, while the dry extracts with ethanol of Nymphaea spp. had the lowest total
phenolic content, 3481.98 mg. gallic acid /100 g sample. According to flavonoid content
averaged, the fresh extracts with distilled water of Nymphaea spp. had the highest flavonoid
content, 1840.07 mg/100 g sample, while the dry extracts with ethanol of Nymphaea spp. had the
lowest total phenolic content, 1295.40 mg/100 g sample. Anthocyanin content in the fresh and
dry extracts with ethanol of Nymphaea spp. had 30.78 and 19.87 mg/100 g sample respectively.

Keywords: Phytochemical , Antimicrobial, Nymphaea spp., Flavonoid, Phenolic compound,
Anthocyanin
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Suppression of microorganisms quorum sensing by ruminal fluid molecular factors
Karimov |.F.** Duskaev G.K.?
1Orenburg State University, Orenburg
2All-Russian Research Institute of Beef Cattle, Orenburg
Abstract

Intercellular communication in bacterial communities realized by a variety of low
molecular weight factors, for example, homoserine lactone, providing density-dependent
regulation of cell activity (Quorum sensing). Pathogenesis elaboration proceeded with a
sufficient number of bacterial cells, which increases the chances for infection efficiency. On the
other hand, the macroorganisms (animals or plants) tend to suppress Quorum sensing system by
binding or cleavage of regulatory molecules (autoinducers). This mechanism of disease defense
realize as bacterial virulence control and in some cases better than bactericidal factors
production. The aim of our work was the study of the ability of the molecular factors rumen fluid
to ensure suppression of intercellular communication bacteria.

Used bacterial strains E.coli K12, transformed by plasmids, carrying receptor genes (rhiR,
lasR from Pseudomonas aeruginosa and luxR from Vibrio fisheri) and Photorhabdus
luminescens luxCDABE-genes fusions. Cultivation was carried out on LB-agar supplemented
with doxycycline and then transferred to a LB-broth and again incubated for 90 minutes at 37 °C.
As autoinducer used C4-HSL, oxo-C6-HSL and C12-HSL. Rumen fluid of Kazakh white breed
cows was centrifuged at 5000 rpm for 10 minutes. Evaluation of the ability to inhibit activity of
autoinducer was performed by incubating rumen fluid with HSL in the range of 10 to 10“ M in
equal volumes for 15 minutes at 37 °C, after which it was added an appropriate biosensor.
Bacterial luminescence dynamics registered by plate luminometer LM-01T for 120 minutes.

The first phase is estimated own toxic activity of rumen fluid on used biosensors. Strains
lost 50% of baseline luminescence using native samples but emission quenching due to colored
samples saturated, leading to absorption of light in bioluminescence of bacterial cells. It was
found that the dilution of rumen fluid to 12.5% ensures leveling of luminescence quenching
effect, so this concentration was used in the follow experiments.

In the second phase we investigated the ability of rumen fluid components to reduce HSL
activity. It was found that the highest efficiency of suppression autoinducer activity is carried out
with respect to 0xo-C6-GSL, which is fully inactivated with the concentration of 10® M. The
efficacy of blocking autoregulatory molecules observed at a concentration of 10® M, over which
the effect is negligible. However, inhibition of the activity of C4 and C12-HSL observed at the
maximum concentrations of these molecules is associated with features of reacted to them
biosensors (firstly intensity of luminescence).

The development of this approach will allow for the regulation of the activity of unwanted
or pathogenic microbiota by selective or total suppression of their communication signals.

This work was supported by grant of Russian Scientific Fund (project No. 16-16-10048).

*Corresponding author: E-mail address: ifkarimov@yandex.ru
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Protease form Actinomycetes isolated from mangrove forest soil and salt field soil samples

in Thailand with their culture characterization and antimicrobial activity
Khanungkan Klanbut'2

!Department of Biology and 2Actinobacterial Research Unit, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang (KMITL), Bangkok, Thailand 10520

Abstract

Gram-positive, soil dwelling actinobacteria has been receiving more attention since
actinomycetes displays a complex secondary metabolites and important industrial enzymes,
which have an active role in biotechnological processes. Ninety nine strains were isolated from
mangrove forest soil collected from Chonburi province and salt field soil collected
from Samutsakorn province, Thailand. Cultures were grown in ISP 2 medium to study the
morphological, cultural characteristics and different NaCl concentration. 9 isolated strains were
studied for proteolytic enzyme production on skim milk agar medium and azocasein colorimetric
assay. Effects of environmental conditions on protease enzyme production were also studied at
different pH, temperature and metal ions (PMSF, 1,10-phenantroline, KMnO4 and EDTA). Five
isolates obviously produce the antimicrobial activity on agar plate. Further study was carried out
on disc diffusion assay, the 14 days fermented crude extraction was extracted by ethyl acetate
solvent. This crude extract were test for antimicrobial activity against Bacillus subtilis ATCC
6633, Escherichia  coli ATCC 25922, Micrococcus  luteus ATCC 9341, Pseudomonas
aeruginosa ATCC 27853, Staphylococcus aureus ATCC 1466 and Candida albicans ATCC
9779. The results revealed that crude extract inhibited the growth of 4 microorganisms; Bacillus
subtilis ATTC 6633 (24%), Micrococcus luteus TISTR 2374  (29%), Staphylococcus
aureus TISTR 118 (18%) and Escherichia coli ATCC 25922 (29%) respectively. The current
results confirm that for this strains have a great ability to produce protease, which support the use
of applications in industry.

Keywords: Actinomycetes, Protease, Antimicrobial activity, Mangrove forest soil, salt field soil
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Agrotechnical and biological methods of fighting against pests in the technology of growing
of flax

Lubov Knignitskaya
Transcarpathian State Agricultural Research Station
Ukraine, Ivano-Frankivsk
Abstract

Precarpathian region promote frequent and intense clogging farmland, which negatively
affects the quality and productivity of crops. Especially there is the influence of weed
germination and maturation of flax, which rise to a greater or lesser extent, slower than the
growth of weeds. Therefore, the technology of growing of flax is necessary to apply a complex
agro-technical and biological measures aimed at cleaning of the potential and actual weeds,
reduce diseases of flax plants.

A study on the ways of the basic soil cultivation and fertilizers in the cultivation of flax in
conditions of Precarpathian region was held. They studied plowing at 20-22 cm, plowing at 14-
16 cm, plowing at 14-16 cm 35-40 cm loosening, disking 8-10 cm, 8-10 cm disking with
loosening to 35-40 cm. In these methods of tillage studied such backgrounds fertilizers without
fertilizer (control), green manure (oilseed radish), green manure + N30P45K60, green manure +
N45P90K120.

Soil of experimental plot of sod-podzolic surface gleyed medium-characteristic for flaxen
zone of Ukraine, and is suitable for the cultivation of flax with such agrochemical indexes:
humus content in the arable layer of 2.6%, pH of salt extraction - 4.0-4.5; availability of soil
mobile phosphorus and potassium (for Chirikov) respectively of 10,2-11,0 and 10,0-12,0, easily
hydrolyzed nitrogen (for Kornfield) - 9,2-10,9 mg / kg soil Investigation of the effect of different
tillage methods on weed crops showed that at small tillage - tillage and stubble - infestation was
more than deep tillage, which is associated with the placement of the main quantity of weed
seeds in the 0 -5 cm processed layer, whereas at a deep plowing they earn on the depth and
germinate later.

The results of these studies showed that all tillage methods and embodiments are directed
to fertilizers maximum control of weeds, but causes less deep loosening infestation of crops due
to the occurrence of weed seeds deeper than the shallow tilling when the seed lies in the surface
portion of the processed layer. The largest infestation was traced to variant without fertilizers,
whereas the use of green manure and fertilizers provided a reduction in contamination of
cultivated flax area.

The smallest morbidity of flax plant (8-12%) was in the variants where they spent
plowing to a depth of 14-16 cm with a loosening of 35-40 cm and use green manure (oilseed
radish).Thus in the conditions of Precarpathian region of Ukraine in order to decrease the
incidence contamination of fields and plants should be carried out on a shallow plowing or
disking 14-16 cm by 8-10 cm soil loosening to 35-40 cm sowing green manure on oilseed radish.

*Corresponding author: E-mail address: vermos2011@ukr.net
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Antibacterial and Antioxidation Activities of Peanut-Based Yoghurt
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Abstract

This study interested to improve phytonutrients in yoghurt with peanut (Fabaceae). The
peanut milk was mixed with distilled water (ratio = 8:1) and milk powder at 4 %. Lactic acid
bacteria (LAB) starter (e.g. Lactobacillus acidophilus, Lactobacillus supsp. bulgaricus,
Streptococcus thermophilus and Streptococcus thermophilus mixing with Lactobacillus supsp.
bulgaricus) were inoculated at 5% and incubated at 40°C until pH decreasing to 4.0-4.5. It was
found that, peanut-yoghurt was a white color and homogeneous curd. Fermentation with L.
acidophilus showed higher acidity (pH = 3.95) and S. thermophilus showed higher total acid
(0.43%). Number of vialble LAB in peanut-yoghurt was similar commercial yoghurt range (10’-
108 CFU/mL). Supernatants of symbiotic fermentation between S. thermophilus and L.
bulgaricus showed higher antibacterial activity against Salmonella typhimurium, Escherichia
coli and Staphylococcus aureus. That may increase metabolites by mixing cultures.
Streptococcus sp. can provide antibiotics inhibiting bacterial growth and also provided CO;
environment. Moreover, yoghurt from L. bulgaricus concentration at 1.0 ug/mL showed higher
antioxidation activity (56.23%). Among LAB in this study, L. bulgaricus improved the
proteolytic protein source from peanut.

Keywords: peanut yoghurt, lactic acid bacteria and proteolytic activity
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Morpho-physiological and genetical changes of entomopathogenic ascomycete Beauveria

bassiana during passaging through four various hosts
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YInstitute of Systematic and Ecology of Animals SB RAS, Novosibirsk
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Abstract

Phenotypic and genetic characteristic of parasites are changes under epizootic outbreak.
Particularly facultative parasites can change virulence level during passaging through hosts
significantly. The ascomycete Beauveria bassiana is endophytic and entomopathogenic fungi. It
has a wide range of hosts and using for biological control of phytophagous and blood-sucking
insects. The continuance of epizootic which is induced by entomopathogenic ascomycetes, are 1
— 3 years. During this period the fungi has several passaging through host. In our investigation
we simulated this process in laboratory conditions.

Six passages of entomopathogenic ascomycete Beauveria bassiana (strain Sar-31)
through four hosts (laboratory populations of Galleria mellonella and Tenebrio molitor, larvae
from nature populations Leptinotarsa decemlineata and Locusta migratoria) and following
estimation of phenotypic and genetic differences of the initial strain and reisolated cultures were
conducted. The passaging of strain through certain host led to increasing of virulence for both
this host and other test-insects. Unidirectional changes of morpho-cultural characteristics:
colonies pigmentation and relief strengthening, increasing of conidia production and lipolytic
activity were registered in all passaged cultures. Genetic analysis with 6 ISSR markers revealed
some variations between initial and reisolated cultures in 3 markers. But these variations were
small and did not change individual fingerprint of strains. Taken together, the results of this
study help us understand potential ways of applying of entomopathogenic fungi strains in nature,
it changes during epizootic process and possibilities of ISSR assay for investigation of pathogen
qualitative variability.

*Corresponding author: E-mail address: Ulyanar@mail.ru
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Study on aggregation reaction of gold nanoparticles by some amino acid
and human hormone
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Abstract

In this work, the aggregation reactions of gold nanoparticles (AuNPs) by amino acid i.e.,
‘cysteine’ and by human hormone i.e., ‘parathyroid hormone’ were studied. The AuNPs
were synthesized by the modified ‘Turkevich’ method and were characterized by tunneling
electron microscope (TEM). Results by TEM revealed that particle size distribution were
ranging from 10 to 20 nm. Surface plasmon resonance band of the AuNPs was recorded by
UV-visible spectrophotometer and the maximum absorption wavelength (Amax) was located
at 531 nm. The synthesized AuNPs was applied as the sensing probe for detection of
cysteine and parathyroid hormone. Detection principle of cysteine is based on the
aggregation reaction of AuUNPS in the presence of cysteine. This leads to the color change
of the AuNPs solution from red wine to purple. Effect of pH and the concentration of
cysteine played the important roles on the degree of aggregation. Higher cysteine
concentration resulted in higher degree of aggregation and the Amax was shifted from 531 to
650 nm. The appropriate pH was observed at pH 3.1. Precipitation was found at higher or
lower pH value than the optimum pH. Linear correlation between the absorbance ratio
(531:650 nm) of the AuNPs and the cysteine concentration from 1 to 500 uM was achieved
with good linearity (r>= 0.98x). The second application is use of the AuNPs for sensing of
parathyroid hormone (PTH). The synthesized AuNPs was labeled with anti PTH antibody.
Then this solution was added with the PTH in phosphate buffer (pH 6.9). Aggregation
reaction of the AuNPs by PTH was occurred and this brought about changing of the AuNPs
solution color from red wine to purple. Red shift of the surface plasmon band was found
(from 531 to 650 nm). We found that increasing in the PTH concentration resulted in higher
degree of aggregation. Satisfied linearity between the absorbance ratio (531:650 nm) was
observed (r’= 0.96x). However, further studies on factors affecting aggreagation of AUNPs
by PTH were now under investigation.

Keywords: Gold nanoparticles; Aggregation; Cysteine; Parathyroid hormone.
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Adaptive possibilities of assimilative structures of sheet Rosa Canina L. in different climatic
terms

Mikhina V.Y, Kuznetsova T. A.”
Peter the Great St. Petersburg Polytechnic University
The higher school of biotechnology and food technologies, St. Petersburg
Abstract

Currently, there are different mathematical approaches to the analysis of morpho-
anatomical parameters characterizing the interaction of genotype and environment. The
challenge was to adapt them to different stages of selection process for getting operational
information about the morpho-anatomical responses to environmental factors, the potential
assimilative capacity, the reactions reflecting the negative impact of limiting factors.

A comparative study of the structure of the leaves of the Rosa canina L., formed in
different climatic conditions of the city of Belgorod and St. Petersburg. For the study we used
fully developed leaves grown in good light, the phenological stage of full ripeness, given the
morphological'.

With advancement to the North the thickness of lamina, number of layers of mesophyll, the
coefficient of Palisades not significantly change. However, the shape and volume of the
columnar cells of the mesophyll there is a substantial difference.

In the conditions of Belgorod from the studied species, the volume of the cells of the 1st
layer of columnar mesophyll was significantly higher than in plants generated in St. Petersburg.
In form these cells are more elongated, which is interpreted as the rate of increase of the intensity
of photosynthesis under conditions of high solar radiation Belgorod. Surface area and volume of
cells top layer is columnar mesophyll of leaves formed in the conditions of Belgorod
significantly more, which perhaps reflects the storage function of these cells.

The intensity of photosynthesis involve gaseous exchange, which is also defined by the
degree of openness of stomata, area of stomata and their number. But when unfavorable
environmental factors (drought, high temperature) the stomata are closed, which is a protective
mechanism and reduces the intensity of photosynthesis. But the lack of transpiration leaf may
overheat.

In the conditions of Belgorod, the number of stomata per unit leaf surface was significantly
higher, indicating a high potential in the intensity of gas exchange. The area of stomata and the
degree of openness of the stomata higher in St. Petersburg, which indicates a greater throughput
of gases with a single stoma, in comparison with the stomata of leaves formed in the conditions
of Belgorod. Reduction in the degree of openness of stomata in plants in the conditions of
Belgorod testifies to their protective reaction to adverse environmental conditions (drought).
However, the capacity of stomata per unit leaf surface due to the greater number of them in
conditions of the Belgorod significantly higher, suggesting a more intensive gas exchange.

Thus, the most informative signs indicating the greater photosynthetic activity of leaves in
conditions of the Belgorod from Rosa canina is the shape and volume of the columnar cells of
the mesophyll, as well as the bandwidth of stomata.
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ATanTHBHBIE BO3MOKHOCTH aCCHMIJIHPYIOIIMX CTPYKTYp jJucra Rosa Canina L. B pa3HbIx
KJIMMATHYeCKHX YCI0BHAX

Muxuna B.1O. , Ky3nenosa T.A.

Dedepanvroe 20cy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O
oopasosanus « Cankm-Ilemepoypeckuti norumexnuuecxkuil ynusepcumem Ilempa Beauxozo,
Buicweti wixonvt bouomexuonoeuu u nuwesvix mexnonozui, Cankm-Ilemepoype

B nacrosmiee BpeMsi CyIIECTBYIOT pa3Hble MaTeMaTH4YeCKHe MOIXOMbl aHajan3a Mopgo-
AHATOMMYECKUX MapaMeTpOB, XapaKTEpU3YIOIIUX B3aWMOJICHCTBHE I€HOTHNA U Cpeibl. 3ajaua
COCTOUT B TOM, 4TOOBI aanTUpOBaTh MX K pasHbIM 3TalaM CEJIEKIMOHHOTO Iporecca st
IOJy4eHUs1 OIepaTUBHOM HMHpopManuu 00 MOp(}ho-aHATOMHUYECKHUX OTBETHBIX pEaKLUsSIX Ha
(akTOpBl OKpY)KaIOLIeH Cpenbl, O MOTEHIHAle ACCUMUIMPYIOUIEH CIIOCOOHOCTH, O PEaKIMIX
OTPaKAIOIIMX YTHETAOIee BIUSHUE TUMUTUPYIOIIUX (PAKTOPOB.

[IpoBeeHO CpaBHUTENBHOE WM3YyYEHHE CTPOCHUS JHCTHEB IIUIOBHUKA cobaubero (Rosa
canina L.), chopMupOBaHHBIX B pa3HbIX KIIMMATHYECKHX YCIOBUsX ropoja beiaropona u CaHkT-
[lerepOypra. [Ing wucciaenoBaHUs HCIOIB30BAIUCH MOJHOCTHIO C(HOPMHPOBAHHBIE JIUCTHS,
BBIPOCHIME TMPH XOpPOIIEM OCBELUIEHUHM, B (eHoda3dy TMOIHOH CHEJOCTH C  y4yeToM
MOP(OIOTHUECKOTO a/Ipeca.

C mpoABM)XKEHHEM Ha ceBep TOJIIMHA JIMCTOBBIX IUIACTMHOK, YMCIIO CJIOEB Me3oduiuia,
KOX(P(UIMEHT TMaINCaTHOCTH JOCTOBEpHO HE MeHsrTcs. OmHako ¢opMa m 00BEM KIETOK
cT01049aToro Me3o¢uiuia pa3jinyaoTcs CyIeCTBEHHO.

B ycnoBusix benropona y m3ydaemoro Bujga o0beM KIETOK 1-ro cios cTOJI04YaTOro
Me30(uiuIa JIOCTOBEPHO BBIIIE, YeM Yy pPacTeHUH chopMHpOBaHHBIX B yciaoBuUAX CaHKT-
[TerepOypra. [1o popme 311 KieTku O6osee yAJIMHEHHBIE, YTO MHTEPIPETUPYETCS KaK MOKa3aTellb
YBEJIMYEHUSI HMHTEHCUBHOCTH (POTOCHMHTE3a B YCIOBHMSIX OOJbLIEH COMHEUHOW paauanuu
benropona.

[Tnomanb MOBEPXHOCTH U 00BEM KIIETOK BEPXHETO €05 CTOI0YAaTOro Me30(uiia JUCTHEB,
c(OPMHUPOBAHHBIX B YCIOBHUSX benropoma 1ocToBepHO OONbBIIE, YTO BO3MOXKHO OTpa)Kaer
3aracaroiyo (pyHKIUIO 3TUX KIETOK.

HuTeHcnBHOCTH (DOTOCHHTE3a COMpPSHKEHA C Ta3000MEHOM, KOTOpasi OTMPEAEISIeTCS B TOM
quciae cTeneHblo OTKpeITocTU yeThbull (COVY), miomanpo yeTbull U Ux uuciaoMm. OnHako, npu
HEeOMaronpusaTHBIX (PaKTopax cpeabl (3acyxa, BbICOKAas TEMIlEpaTypa) yCTbUIAa 3aKpbIBAIOTCS,
4TO SBJSETCS 3alIMTHBIM MEXaHM3MOM M CHIDKAeT WHTEHCUBHOCTh (oTocuHTe3a. Ho npu
HEIOCTAaTKE TPAHCIIUPAIINH JINCT MOKET ITePETPEeBaThCSI.

B ycnoBusax benropoaa uncio ycThHIl Ha €IMHUILY TTOBEPXHOCTH JIUCTA JOCTOBEPHO BHIIIIE,
YTO CBHJIETEJICTBYET O OOJBIIOM MOTEHLIMANE B MHTEHCUBHOCTHU razooomena. [lnomans ycrbuil
u COY Beime B ycnoBusx Cankr-IlerepOypra, 4To CBUAETENBCTBYET O OOJIBLICH MPOIMYCKHOMN
CIOCOOHOCTH Ta30B OJJHAM YCTBHIIEM, IO CPaBHEHHIO C YCTBUIIAMH JIUCTHEB, CHOPMHUPOBAHHBIX
B ycnoBusix benaropona. Camwxenne COVY y pacteHuil B ycnoBusx benropoga cBUAETENbCTBYET
00 WX 3alIMTHOW peakIMu Ha HEeOJAronmpHsATHBIC YCIOBHS OKPYXKAIOIIeH cpenbl (3acyxa).
OpnHako, cymMMapHast poIyCKHast ClIOCOOHOCTh YCTBUIL HA €IMHUILY TTOBEPXHOCTH JIUCTA 3 CUET
OOJIBIIIETO WX KOJMYECTBA B YCIOBHAX benroposa cyliecTBEHHO BBIIIE, YTO CBUACTEIBECTBYET O
00Jiee THTEHCUBHOM T'a3000MeHe.

Takum o6pa3om, Haubosiee MHPOPMATUBHBIMU NpPHU3HAKAMH, CBHJIETEIbCTBYIOUIUMH O
Ooubiielt (POTOCHHTETHYECKOW aKTHBHOCTH JIMCThEB B ycioBusax benropoma y Rosa canina
saBisieTcs: popMa U 00bEM KJIETOK CTOJI0YATOro Me30(uiia, a TaKKe MPOITYCKHAsI CIIOCOOHOCTH
YCTBUIL.
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Biological properties of calcium-silver crosslinked hydroxyethylacryl chitosan/

sodium alginate film as a potential wound dressing
Pathavuth Monvisade*, Pitchaya Treenate

Polymer Synthesis and Functional Materials research Unit, Department of Chemistry, Faculty of
Science, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand

Abstract

In this study, biological properties of hydrogel films composed of hydroxyethylacryl chitosan
(HC) and sodium alginate (SA) crosslinked by Ca?* and Zn?* were investigated. Firstly, HC was
synthesized by following Michael addition reaction of chitosan (CS) and hydroxyethylacrylate.
HC and SA in different proportions (75:25, 50:50, 25:75 and 0:100 w/w) were dissolved in
distilled water and casted into the Petri dishes with later dried at 60 °C. The prepared film was
soaked into 0.5 M calcium nitrate and subsequently soaked into 0.03 M silver nitrate and then
dried to obtain calcium-silver crosslinked film. The crosslinking reaction of the hydrogel film
was confirmed by fourier transform infrared spectrophotometer (FT-IR). The swelling behaviors
of the hydrogel films in phosphate buffer solution (PBS), simulated wound exudate fluid, were
investigated at 37 °C. The HC75SA25 hydrogel film exhibited the highest degree of swelling at
about 20 times and later declined. The mechanical properties of the hydrogel films were
measured in the fully hydrated state. The values of the tensile strength and elongation at break
of the hydrogel films are up to 13.5 MPa and 61 %, respectively. The antibacterial activity of the
hydrogel films was evaluated using agar well diffusion method. The calcium-silver crosslinked
films evidenced antibacterial activity against Staphylococcus aureus and Escherichia coli. Cell
viability of the hydrogel films was measured using MTT assay. The results showed that all of
hydrogel films were not cytotoxic for Vero cells. The comprehensive results suggest their
potential as a wound dressing.

Keywords: Hydroxyethylacryl chitosan; Sodium alginate; Wound dressing; Antibacterial
property
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Antibacterial activity of spice extracts against Pseudomonas fluorescens: application of

clove and thyme extract in decontamination of raw chicken
Suree Nanasombat”, Gantharat Mahawiriyo, Chitlada Budsamongkon, Nudtapong Thummajinda

Department of Biology, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang,
Bangkok, Thailand

Abstract

Antimicrobial activity of 6 spice methanolic extracts against Pseudomonas fluorescens
using disc diffusion test and minimum inhibitory concentration (MIC) determination was
studied. Clove (Syzygium aromaticum) extract was the most effective spice to inhibit the growth
of P. fluorescens with the MIC of 3.2 mg/ml, followed by the extracts of thyme (Thymus
vulgaris), star anise (lllicium verum), galanga (Alpinia galangal), caraway (Ocimum
gratissimum) and licorice (Glycyrrhiza glabra). Clove extract also possessed the strongest
antioxidant activity (3.63 mmol Fe (I1)/ g extract by ferric reducing antioxidant power method),
followed by the extracts of thyme, caraway, galanga, licorice and star anise. Therefore, clove
and thyme extracts were selected for use to study their effect on reducing microbial load and
delaying lipid oxidation in raw chicken thighs. Total viable counts and total Pseudomonas counts
on raw chicken thigh surface after decontamination treatments by dipping in aqueous solution of
1-2% clove extract, 1-2% thyme extract or distilled water were compared. Addition of 2%
cloves extract in the dipping solution was the most effective to reduce the microbial load and
delay the lipid oxidation in the raw chicken thighs. The treatment of naturally contaminated
chicken thighs (6.41 log CFU/ 25 cm?) by dipping in 2% clove extract solution resulted in 0.56
and 0.28 log CFU/ 25 cm? immediate reduction of total viable counts and total Pseudomonas
counts, respectively. Moreover, the dipping treatment of 2% clove extract solution resulted in
0.53 log CFU/ 25 cm? reduction of total Pseudomonas counts, and delayed lipid oxidation in the
raw chicken thighs after refrigerated storage for 7 days.

Keywords: Clove, thyme, psychrotrophic bacteria, lipid oxidation
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The optical trapping and manipulation for applications in biology
Worakarn Neeyakorn*, Prathan Buranasiri, Weerachai Pornprasit, Sopa Jityasang

Department of Physics, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok, Thailand

Abstract

Optical trapping system is widely used to trap the microparticles and it has various applications
in physics and biology fields'. However, in many applications, it has shown that it is important
to be able to control the particles in real time!. The work describes the inexpensive setup of the
optical trapping system with a single-beam gradient trap? which is used as “optical tweezers” for
moving particles. We also focus on programming the XYZ translator integrated within the
system using the Labview program. The result has shown that our Labview program can control
the XYZ translator automatically within the micro scale. This system shows the potential that it
can automatically control a biological cell? or bacteria in real time and it can be applied as a tool
to study the mechanical of biological systems®.

Keywords: Optical tweezers, Optical trapping, cell micromanipulation
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Soybean-Biodiesel Upgrading by Partial Hydrogenation of Polyunsaturated
Fatty Acid Methyl Esters over Supported Pd Catalysts
Natthida Numwong*, Tawan Sooknoi
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King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand
Abstract

Biodiesel or fatty acid methyl ester (FAME) is considered as an alternative for conventional
diesel due to its biodegradability, higher flash point, lower sulfur content, lower exhausted
emission as well as miscibility with petroleum-based diesel. However, properties of biodiesel are
strongly influenced by the number of double bonds present in starting oil. Biodiesel produced
from oil that contains higher unsaturated fatty acid (C18:3 and C18:2) composition performs the
lower oxidative stability. The oxidation of unsaturated FAMEs produces peroxides, aldehydes,
ketones, and acids that change biodiesel properties and combustion process. In contrast, the
higher saturated fatty acid (C18:0) composition, the worse cold flow property becomes, where
the solidified waxes cause the clogging of fuel filters or injectors in engines. Therefore, the
optimization between oxidative stability and cold flow properties by partial hydrogenation of
polyunsaturated FAMES is a promising approach to solve this problem. This study focused on
the improvement of soybean-biodiesel oxidative stability by partial hydrogenation of
polyunsaturated FAMEs (C18:3 and C18:2). The partial hydrogenation reaction was operated in
a batch reactor at 120°C, 0.4 MPa, 500 rpm stirring speed, and 50 mL/min hydrogen flow rate.
The Pd supported on alumina (Pd/Al>03) and Pd supported on silica (Pd/SiO2) prepared by
incipient wetness impregnation (IW1), were used as catalysts. The results show that after 4.0 h of
reaction using Pd/SiO, C18:3 and C18:2 FAMEs are fully converted with a gradual decrease in
monounsaturated FAME (C18:1) and an increase in saturated FAME (C18:0). This resulted in an
improvement of the soybean-biodiesel oxidative stability from 2.0 to 50.5 h even without
addition of anti-oxidant. Furthermore, the effect of support on Pd particle size and Pd dispersion
as well as selective hydrogenation activity were also investigated. The result showed that Pd
particle size and Pd dispersion had significant effect on hydrogenation selectivity of the catalyst.
The Pd supported on higher surface area SiO2 support exhibited higher selectivity towards C18:1
FAME due to smaller Pd particle size and higher Pd dispersion, which provided limited surface
for the adsorption of C18:1 and hence low possibility in hydrogenation to C18:0. This suggests
that hydrogenated biodiesel over Pd supported on high surface area SiO> shows better
performance in terms of cold flow properties.

Keywords: Biodiesel, Oxidative stability, Cold flow properties, Partial hydrogenation, Pd
catalyst
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Optimization of Bacterial Cellulose Production from Wastewater of Noodles Processing by
Komagataeibacter sp. PAP1
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Abstract

Bacterial cellulose (BC) production from Noodle Wastewater (NW) was fermented by
Komagataeibacter sp. PAPL. In order to increase BC production, NW — based medium was
prepared and optimized for the cultivation of this bacteria. The optimized NW - based medium
was composed of 5% (w/v) mannitol, 0.1% (w/v) beef extract, 0.5% (v/v) ethanol, 1% (v/v)
acetic acid, pH 7.0 and incubated at 30°C for 7 days. Under these conditions, BC yield was
11.76 + 0.34 g/L (4.40 fold) higher than in standard HS medium. The study on growth and BC
production by Komagataeibacter sp. PAP1 fermented in optimized culture condition. This result
showed that BC production by Komagataeibacter sp. PAP1 was growth — associated. Our
results demonstrate that NW can be used as an alternative low — cost substrate for BC
production.

Keywords : bacterial cellulose, Noodle Wastewater, optimization, Komagataeibacter sp. PAP1
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Bioactivities of Bauhinia purpurea crude extract
Rawissara Panya-ake, Luksanaporn Chuenjit, Waraporn Leelanut and
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Abstract

The bioactivity studies of purple orchid tree; Bauhinia purpurea ethanolic crude extracts from
leaf, seed and bark were analyzed for the growth inhibition of 5 bacterial species; Pseudomonas
aeruginosa ATCC 27853, Micrococcus luteus TISTR 9341, Salmonella typhimurium TISTR
0562, Clostridium sporogenes TISTR 549,  and Streptococcus  thermophilus. At initial
concentration crude extract of 50 mg/ml, the agar well diffusion results found that extracts
inhibit all bacterial tested species. At 100 mg/ml, seed extract exhibited antibacterial activity was
equivalent to antibiotics; gentamicin and cifloxin significantly to inhibit S. typhimurium and C.
sporogenes, respectively. While leaf extract gave the best result of growth inhibition
against P. aeruginosa, M. luteus and S. thermophilus. Analyzed the efficacy of free radical
scavenging by using DPPH radical scavenging assay with all crude extracts showed % reduction
of leaf, seed and bark extracts at 0.625 mg/ml were 30.57, 78.08 and 13.43, respectively and seed
extract had significant percentage of reduction as a-tocopherol. The determination of total
phenolic compounds in the crude extracts exhibited the highest phenolic content was 347.16
GAE/g dry weight in bark extract. Studied cytotoxicity of crude extracts on human lung cancer
cell lines by MTT assay found that seed extract had the most cytotoxicity CCso value, 4.00
png/ml. Antioxidant activity and cytotoxicity of crude extracts exhibited that the more increase of
extract concentration, the more activities indicated. According to the bioactivities results, the
seed crude extract of Bauhinia purpurea is the most interesting part for further work to search
the beneficial of this plant.

Keywords: Bauhinia purpurea, antimicrobial, antioxidant activity, total phenolic
compound, cytotoxicity test
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Effect of substrates and supplements to the productivity and quality of straw mushroom
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Abstract

Straw mushroom (Volvariella volvacea) strains KM-Sc 001, KM-Sc 005 , KM-Sc 010 and KM-
Sc 014 were cultivated on PDA for mycelium growth experiment . Then the fastest mycelial
growth rate mushroom was cultivated on 12 different substrate formulas to evaluate productivity
and quality of mushroom. Straw and coconut husk were used as choice of major substrate.
Napier grass, narrowleaf cattail and water hyacinth were used as choice of minor substrate.
While rice bran and wheat flour were used as choice of supplement.

Result showed that KM-Sc 010 had fastest mycelial growth rate on PDA (0.754 cm/day).
Fruiting bodies obtained from substrate fomula no.3 (straw, water hyacinth and rice bran)
displayed higher productivity than the other treatments (980.15g in 15 days). Nutrition values
and mineral of mushroom from substrate formula no.3 had higher than the other formulas but not
statistically different.
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The use of materials based on chitosan as a fertilizer soil
Politayeva N.A.", Taranovskaya E.A.

Saint Petersburg State Polytechnic University, Graduate School of Biotechnology and
Food Technology

Abstract

It is known that chitosan is biodegradable. In modern agriculture widely used products
based on chitosan, in particular, to combat fungal infection. Materials based on chitosan have a
stimulating effect on plant growth and resistance to adverse environmental factors. Studies E.V.
Popova (1995), L.Y. Yudkina and S.A. Tarlakovskogo (1995), M.S. Yakubchika et al. (1995),
A.P. Boyko (2000) found a positive effect of chitosan on the disease resistance of barley, wheat,
tomata, cucumbers and potatoes. In recent years, in practice begin making use of chitin to soil for
controlling nematodes and rots (Maksimov et al., 1992; Udalova et al., 1995; Dobrohotov, 2000).
In this case, chitin induces growth of microorganisms sinteziruyuschih chitinase which inhibits
pathogen growth. This influence induktora to protect plants is carried out through the ecosystem.

All of the above shows high prospects of the use of chitosan, its derivatives and chitosan
in plant protection technologies.

We studied the use of sorption materials based on chitosan as a soil fertilizer. The
experiment was conducted under artificial conditions identical for all experiments. Used fertile
soil. The reaction of the soil environment was close to neutral (pH 6.4 - 6.8). The depth of
planting of experimental samples of 3-5 cm. For the cultivation of legumes (kidney bean
«Phaseolus vulgaris Ly») cultures were used flower pots with the addition of the soil as fertilizer
waste materials based on chitosan, after their use in wastewater treatment from heavy metal ions.
Phases of beans studied visually, when a 75% Plant symptoms onset phase of development.
Measurement of plant growth on the main phases of development was made with a ruler. The
experimental results showed that in the first stages of development of the beans were found
differences in all experimental plots. The apparent difference in growth between the plants
background plots (soil without fertilizer application) and control (with fertilizer) manifested
itself in 10-12 days. The highest values of plant height was observed in areas with payment as
fertilizer waste sorbents and chitosan compared with no use of fertilizers. It has been shown that
the use of these fertilizers leads to a significant increase of 12% germination and growth of
plants than without fertilization. Therefore, recommendations for the use of waste sorption
materials based on chitosan as a rational fertilizer. It is necessary to take into account the dosage
of their entering into the soil, to avoid secondary pollution in the accumulation of heavy metals.
If we use sorption materials, after cleaning waste from the heavy metals, which are trace
elements (copper, zinc), they may be used for growing food crops. After cleaning the waste
water from the heavy metal ions non micronutrients (cadmium, lead), to prevent their
bioaccumulation plants, recommended the introduction of "fertilizer" (waste sorbents) in the soil
no more than once every five years and be used for industrial crops.
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IIpuMeHeHUe MaTEPHAIOB HA OCHOBE XHTO3aHA B KayecTBe y/100peHuUsI OYB
[Tonuraesa H.A., Tapanosckas E.A.
Canxm-Ilemepbypeckuii nonumexuuueckuu ynueepcumem Ilempa Benuxozo

Buicwas wikona buomexnonocuu u nuuiesvlx mexnono2uil

W3BecTHO, 4YTO XUTO3aH MOXKET MOABEPraThbCcsl OHUOJIOrMYECKOMY paszjioxeHuto. B
COBPEMEHHOM CEJIbCKOM XO034HMCTBE LIMPOKO MCIIOJIb3YIOTCA IpenapaThl HA OCHOBE XMTO3aHa, B
YaCTHOCTH, JIJIs1 OOpHOBI ¢ rpuOKOBOIl MHGeKkunel. MaTepuanbl Ha OCHOBE XUTO3aHA OKA3bIBAIOT
CTHUMYIIpYIOIIEe IeHCTBHE Ha POCT U YCTOMUMBOCTh PACTCHUN K HEOIAronpusTHBIM (hakTopam
cpenbl. UccnenoBanussmu D. B. Ilomosoit (1995), JI. 10. FOnkuna u C. A. Tap-makoBCKOTo
(1995), M. C. Sxybumka u np. (1995), A.IL. Bboiiko (2000) yCTaHOBIEHO MOJOXKHUTEIHLHOE
JeiicTBHE XHUTO3aHa Ha 00JIE3HEYCTOMUYMBOCTh PACTEHUHN SUYMEHs, MIIEHUIIbI, TOMATa, Orypua u
Kaprodensi. B mocnennue roipl Ha MPaKTUKE HAYMHAIOT HCIIOJIB30BAaTh BHECEHHE XUTHHA B
MOYBYy AJisi 00phOBI ¢ THWISIMU M Hematofamu (MakcumoB u nip., 1992; Vnanosa u np., 1995;
Ho6poxoroB, 2000). B »sToM ciy4ae XWUTUH MHAYLUMPYET POCT MHUKPOOPIaHU3MOB,
CUHTE3UPYIOLIUX XUTUHA3y, KOTOpas MOJaBIsSeT Pa3BUTUE MATOreHa. JTO BIMSHHE HHIYKTOpA
Ha 3aIIUTY PaCTEHUI OCYIIECTBISIETCS YEPE3 IKOCUCTEMY.

Bce BbIlIeckazanHoe TOBOPUT O BBICOKOI MEPCHIEKTUBHOCTA MPUMEHEHUSI XUT03aHa, ero
IIPOM3BOJHBIX U XUTO3aHOBBIX TEXHOJIOTHH B 3aIlIUTE PaCTEHUH.

bouta u3ydeHa BO3MOXKHOCTH HCIOJNB30BaHMSI COPOLIMOHHBIE MaTepuajabl HAa OCHOBE
XUTO3aHa B KauecTBE YAOOPEHMsI MOYB. DKCIIEPUMEHT IIPOBOAMIIN B UCKYCCTBEHHBIX YCIOBHAX
OJIMHAKOBBIX [UISI BCEX OJKCHEPUMEHTOB. Vcmonb3oBajics TIIOMOPOAHBINA TpyHT. Peakuus
IIOYBEHHOI cpelpl cocTaBuiaa Onu3kol K HeWTpanpHOM (pH 6,4 - 6,8). I'myObuna mocanku
AKCIIEPUMECHTAIBHBIX ~ 00pa3ioB coctaBisier 3-5 cM. [l BeIpammBanus 0000BbIX ((hacosb
oObIkHOBeHHAs1 «Phaseolus vulgaris L») KynbTyp ObUIM HCIIOJIB30BAaHBI I[BETOYHBIC TOPIIKU C
no0aBlieHUEM B TPYHT B KauecTBe yl0OpeHMH oTpabOTaHHBIE MaTepUallbl HA OCHOBE XMTO3aHa,
1ocjie UX MCIOJNb30BaHUSI B OUMCTKE CTOKOB OT HMOHOB TspKedblX MeTauioB (MUTM). dazbl
pa3BuUTHs (acoid HU3ydald BHM3YyalbHO, NpH TNOsABIEHUM Yy 75 % pacTeHH NpU3HAKOB
HAcTyIUIeHUsT ¢a3bl pa3BUTHs. VI3MepeHHe pocTa pacTeHHMH IO OCHOBHBIM (pazaM pa3BUTHUS
IIPOU3BOJMIIOCH C IOMOIIBIO JUHEUKH. Pe3ynbpTaThl SKCIEpUMEHTa MOKa3aJld, YTO Ha MEPBBIX
JTamax pa3BuTus (paconu He OOHApPYKEHO PA3IMYUl Ha BCEX OMBITHBIX JAeNsHKaX. Bunnmas
pas3HUIla B POCTE pacTeHHid MexAy HensHkamu ¢oHa (mouBa 0e3 BHECEHHs YNOOpeHHid) U
KOHTpoJIA (TIpH BHECEHUU yn00peHuii) mposBuiachk yepe3 10-12 queit. Haumbomnpinme 3nadeHus
BBICOTHI PaCTEeHMI HAOMIOAAN Ha Y4aCTKaX ¢ BHECEHHEM B KauecTBe YA0OpeHHH 0TpabOTaHHBIX
COpOEHTOB M XMTO3aHa IO CpPaBHEHHIO O€3 MCIOJIb30BaHUs yAoOpeHuid. bpuio mokasaHo, 4To
UCIMOJIb30BaHUE JIAaHHBIX YAOOPEHMI MPUBOIUT K CYIIECTBEHHOMY IOBBIIICHUIO BCX0XKECTH Ha
12% wu pocty pacteHuii, yem 0Oe3 BHeceHus ynoOpenuil. CrienoBareiabHO, PEKOMEHIAIUH 110
UCITIOJIb30BAaHUIO OTPAOOTAHHBIX COPOIMOHHBIX MaTepHalOB Ha OCHOBE XHMTO3aHa B KadyeCTBE
ynoopeHuit pauroHaibHbl. [Ipy 3TOM HEOOXOAMMO YYUTHIBATH JJO3UPOBKY BHECEHHS UX B MTOYBY,
4T0OBI M30€XKaTh BTOPUYHOIO 3arps3HEHUS NPU HAKOIUICHUM COJIeH TsDKeNbIX MeTayioB. Ecnmu
MBI UCITIOJIb3yeM COPOIIMOHHBIE MaTepHalibl, OCIe OYUCTKU CTOKOB OT U'TM, KoTOpBbIE SBISIOTCS
MHUKpPORJIEMEHTaMH (Melb, LIMHK), TO UX, BO3MOKHO, UCIIOJIb30BATh JJIS BBIPALIUBAHUS MTUIIEBBIX
KynbTyp. Ilocrme ounctku ctokoB oT MUTM, He SBIAIOMIMXCS MHKPOdJIEMEHTaMU (KaaMUi,
CBHUHeEI), U IPEJOTBPALCHUS UX OMOAKKYMYJISILIMUA PACTEHUSIMU, PEKOMEHyeTCsI TPOU3BOIUTh
BHECEHHE TAKUX «yAOOpeHHil» (0TpabOTaHHBIX COPOEHTOB) B MOYBY HE Hallle OJHOIO pas3a B
ISTh JIET ¥ UCTIOIb30BaTh TOJIBKO JUISl TEXHUUECKUX KYJIBTYP.

*Corresponding author: E-mail address: ConataO7@list.ru
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The dynamical model of dengue vertical transmission
Puntani Pongsumpun
Department of Mathematics, Faculty of Science,
King Mongkut’s Institute of Technology Ladkrabang,
Chalongkrung road, Ladkrabang, Bangkok 10520, Thailand
Abstract

Abstract— Dengue disease is usually found in many parts of the world, including Africa, Asia,
South America and Australia.Dengue disease can pass from one individual to another by two
distinct mechanisms such as horizontal transmission and vertical transmission. In horizontal
transmission, susceptible individuals can be infected by direct or indirect contacts with infectious
individuals who are stay at the same time. Vertical transmission means to direct transmission
from infected parents to their offspring before or during birth. In this study, the dynamical model
of dengue disease is formulated by considering the vertical transmission in Aedes mosquitoes.
The analysis of our model is given. The results of this study should introduce the alternative
ways to reduce the dengue outbreak.

Keywords: Aedes mosquitoes, dengue, dynamical model, vertical transmission
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Stabilization of peptidyl-prolyl-cis/trans isomerase from Pseudomonas fluorescens using
sodium alginate does not reduce its elicitor activity towards viral and fungal diseases of
plants

Popletaeva S.B.%, Arslanova L.R.%, Statsyuk N.V.%, Zernov A.L.2, Bonartseva G.A.2,
Dzhavakhiya V.G.!

1 All-Russian Research Institute of Phytopathology, Bolshie Vyazemy, Russia

2 Federal Research Centre “Fundamentals of Biotechnology” of the Russian Academy of
Sciences, Moscow, Russia

A possibility to stabilize peptidyl-prolyl cys/trans isomerase (PPlase) from Pseudomonas
fluorescens using sodium alginate (Alg), a natural polysaccharide able to protect the target
protein against proteolytic degradation on the surface and within plant tissues, has been studied.
Complex microparticles containing 70% of Alg (carrier), 20% of bovine serum albumin (BSA,
excipient), and 10% of PPlase (active component) were obtained by the spray drying and tested
for their protecting activity against tobacco mosaic virus (TMV) and Alternaria longipes, a
causal agent of tobacco brown spot, and also against Stagonospora nodorum, a major pathogen
of wheat and related cereals. The experiments were arranged on detached leaves of tobacco and
wheat, respectively; the results were compared with the protective activity of the Alg-BSA mix
(75:25) and the activity of intact PPlase.

According to the obtained results, stabilized PPlase (1ug/mL) was able to prevent the
development of A. longipes on tobacco leaves, and its activity was about the same as that of
intact PPlase of the same concentration (disease suppression by 35+5% and 31+4%,
respectively), and significantly exceeded the activity of the Alg-BSA mix (7+2%). In the case of
TMV, no significant difference was revealed again between the stabilized and intact PPlase; in
both cases, the average amount of necroses per a leaf decreased in 32-35 times as compared with
the control. The Alg-BSA mix did not show any antiviral elicitor activity. The evaluation of the
protective activity against S. nodorum revealed the positive effect for all three variants. The
intact PPlase and Alg-BSA mix suppressed the pathogen development by 40+8 and 32+8%,
respectively, whereas the same effect of stabilized PPlase was 88+3% indicating a synergism
between Alg and PPlase.

Thus, the formation of a complex between PPlase and Alg does not result in the loss of the
elicitor activity of the protein. The ability of stabilized PPlase to induce resistance of plants to
fungal pathogens was confirmed for such phylogenetically distant species as tobacco and wheat;
in addition, the same effect was demonstrated towards tobacco mosaic virus.

*Corresponding author: E-mail address: unavil@yandex.ru
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Kommiekcoo0pa3oBaHue ¢ a1bIrHHATOM HATPHSA KAK CIIOCO0 JOMOJTHHUTEIbHOM
CTAOMJIM3AIMH MEeNTHANI-TPOJIHI-IHc/Tpancu3omepasnl u3 Pseudomonas fluorescens,
ol0ecreynBalOIIMil COXpaHeHHe ee JTUCUTOPHON AKTHBHOCTH B OTHOLICHNH BUPYCHBIX U
rpuOHBIX 00J1e3Hel pacTeHuil

[Moruteraesa C.B.%, ApcnaHoBa JI.P.Y, Cramox H.B.%, 3epHOB AJL2, bonapiiea A2
JlxaBaxus B.I'.2

1 ®I'BHY Bcepoccutickuit HUU ¢pumonamonozuu, bonvuwue Bsazemvl, Poccus
2 @QUI] «DPynoamenmanvhvie ochogvl buomexronoeuu PAH», Mockea, Poccus

HccnenoBaHa BO3MOXHOCTb CO3/1aHUSI KOMIUIEKCHOIO IIpernapara, MpeICTaBIIsAIOLIero codoi
npoayupyembiii 6akrepueit Pseudomonas fluorescens snucutopHbiil 60K MENTHAUI-ITPOIIUII-
muc/Tpanc-uzomepasy (I1111-a3y) B 060104Ke U3 NPUPOAHOTO MOJUCAXAPUAA AIbIMHATA HATPHUS,
CHOCOOHOW 00eCHeyuTh 3aIIUTy IeNIEBOro Oelika OT JEHCTBHS IMpOTea3 Ha IMOBEPXHOCTH M
BHYTPH pACTUTEIBHBIX TKaHeW. KOMIUIEKCHbIE MHUKpOUYacTHIbl HAa OCHOBE aJbIMHATA,
3arpyxeHHble [I[1M-a30if, ObIM MOIy4EHBI METOJOM pPACHBUIMTEIBHOTO BBICYIIMBAHUA U
COCTOSAJIM M3 aJbI'MHaTa HaTpus (Hocutenb Oeska, 70%); ObIUbero ChIBOPOTOUYHOTO albOyMHHA
(BCA, nanonuurens, 20%) u I1I11-a3s1 (11eeBoit arent, 10%).

3amuTHas aKTUBHOCTH TOJYYEHHOTO KOMIUIEKCA ObUla MPOBEPEHA HA OT/ACICHHBIX JIUCTBSIX
tTabaka B OTHOIICHWH BO30ymuTesst Oypoit cyxoit matauctoctu Alternaria longipes u Bupyca
TabayHOW MO3aWKH, a TAK)KE HA OTICICHHBIX JIMCTHSX IIICHUIBI B OTHONICHUH BO30YIUTEINS
cenTopro3a mmieHuIsl Stagonospora nodorum. IlomydeHHbId pe3yabTaT CpaBHHBAIU C
aKTHUBHOCTBIO CMecH, cocTosiien u3 75% anbrunara natpus u 25% BCA, a Taxxke ¢ npemnapatom
uHTaktHOU [1T11M-a3bI.

CornacHo Moay4YeHHBIM pe3ynbTaTam, ctabminsupoBannas [1[1M-a3a B konnenTpanuu 1 MKr/mi
COXpaHsJia CIOCOOHOCTh MPEMATCTBOBATH PA3BUTHIO OYpOil CyXoil MATHUCTOCTH Tabaka, IpuIeM
€e 3allMTHasg aKTUBHOCTh ObUIa cpaBHUMOW ¢ TakoBoi y mHTakTHOW III1M-a3p1 aHamormyHoi
KoHIeHTpauuu (35+5% u 31+4%, cCOOTBETCTBEHHO), U JIOCTOBEPHO MpEBbIIIAa TAKOBYIO JJIS
cmecH anbruHara Hatpus 1 BCA (7£2%). Ouenka akTHBHOCTH MOJIYYEHHOIO KOMILIEKca IPOTHB
BUpyca TabauHOW Mo3auKu B cpaBHeHHMM c wuHTakTHOW [I[1M-a30if Takke He BBIIBUIIA
CYLIECTBEHHBIX Pa3IU4YUi MEXIy dTUMH BapuaHTaMH; B 000MX CIIydasX CpeiHee KOJIMYECTBO
HEKpO30B Ha JIMCThSX CHMXKAJIOCh B 32-35 pa3. [Ing cmecu ansrunara ¢ bCA npotuBoBupycHas
AIIUCUTOpPHASl aKTUBHOCTH BbISIBJIEHA HE OblIa. AHAJIOTMYHOE MCCIEIOBAaHUE B OTHOILEHUU
BO30YAUTEIIS CENTOPHO3a MILIEHUIIBI TOKa3ana Halnyue 3G eKTa MoiaBiIeHus pa3BUTUs O0JIEe3HN
kak cmecbto BCA wu anbrunata (32+8%), tak u unrtaktHoi II[1M-a30it (40+8%); mpu 3TOM
aHaJOTHYHBIA PQeKT oT mpumeHeHus ctabunmusupoanHoi I1ITM-a3br coctaBun 88+3%, uto
CBHJIETEIIBCTBYET O CHHEPIMYECKOM XapaKkTepe B3aumoaencTeus ansrunara u [1111-a3er.

Takum oOpazom, crabunuzanus [111M-a3bl anbrunaToM HaTpHsl HE MPUBOJIUT K MOTEpe OETKOM
AIIMCUTOPHOM akTHBHOCTU. Ha mpumepe Takux (puIOreHeTHYecKH OTAAJICHHBIX BUIOB PaCTEHHH,
KaK TMIIeHuna ¢ Tabak, I0Ka3aHO CBOWCTBO TMOJYYEHHOTO KOMILJIEKCA WHAYIMPOBATh
YCTOMYUBOCTh PACTEHUH K TPHOHBIM (a B cilyyae Tabaka — ellle U K BUPYCHBIM) ITaTOr'€HaM.
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Development of lipase producing mixed whole-cell microorganisms as biodiesel by

response surface methodology
Aree Rittiboon”, Kitjasit Promsut, Marisa Jatupornpipat
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Ladkrabang, Bangkok, Thailand 10520

Abstract

The strain KPB10, KPY9 and G47 were identified by compared 16S rRNA for bacteria and
26S rRNA for yeast with NCBI. It was found that KPB10 were identified as Bacillus siamensis,
KPY9 were identified as Pichia guilliermondii and G47 were identified as Candida
orthopsilosis. Subsequently, they were subjected to optimize as biocatalyst by response surface
method. The optimal conditions for high lipase activity (0.36 U/mL) were 5.36 % of bran, 2.10
% of molasses with pH 7.32. This mixed-culture was biocatalyst selected for optimization of
biodiesel production using response surface method. The optimal condition for high percentage
of esters (96.67%) were oil to ethanol ratio of 3.78:1, 10.52% biocatalyst at 72.63 hr and
86.07% of biodiesel yield.

Keywords: lipase, mixed whole-cell, biodiesel, respond surface metrodology

*Corresponding author: E-mail address: rittiboonarel@gmail.com

109



Silver loaded alginate-guar gum hydrogel with antibacterial property

Chonlada Ritvirulh®, Pathavuth Monvisade, Chanvit Limpaiboon, Piyathida Hasitapong, Pusit
Chantawut

Polymer Synthesis and Functional Materials Research Unit, Faculty of Science,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand
Abstract

In this study, hydrogel from polysaccharides of alginate (Alg) and guar gum (GG) at selected
weight ratio of 4:6 and 6:4 were prepared. Hydrogel network was formed using base sodium
tetraborate (B) as a cross-linking agent with various concentrations of 0.2, 0.4 and 0.6 wt%. The
addition of silver was achieved by immersing the hydrogel in a solution of silver nitrate and
subsequently, sodium borohydride as a reducing agent. The structural characteristics of the
hydrogel were examined by X-ray diffraction (XRD) and X-Ray Fluorescence (XRF). The
results indicated that a presence of silver in hydrogel was observed in a range of 11-42 wt%. The
higher weight ratio of alginate, the higher loading of silver was obtained. This is because a
smaller molecule of alginate in comparison with guar gum leads to a higher diffusion rate of
sodium borohydride for reducing silver nitrate to be silver. The percentage swelling behavior of
hydrogel in distill water exhibited the maximum values at 60% for Alg4:GG6:B0.6. In addition,
the anti-bacterial activity of the prepared hydrogels against Bacillus subtilis (gram-positive) and
Escherichia coli (gram-negative) were investigated by agar diffusion method. It was found that
Bacillus subtilis gave a higher value of inhibition zone diameter as compared to Escherichia coli.
Moreover, it can be seen that an antibacterial activity of hydrogel against both bacteria was
increased gradually with silver loading.

Keywords:Hydrogel, Alginate, Guar gum, Silver
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Mangosteen shell extract/bacterial cellulose mat as potential
antibacterial wound dressings
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Abstract

This study focused on property examination of bacterial cellulose mat prepared from
Acetobacter xylinum TISTR 976 with mangosteen shell extract for antibacterial wound
dressings. The mangosteen shell (Garcinia mangostana L.) extract was obtained using the
maceration method with hexane, ethyl acetate and methanol. Its antibacterial activity by disc
diffusion method was determined against Escherichia coli TISTR 887 and Staphylococcus
aureus TISTR 118. Among the solvents used, the mangosteen shell extract with methanol gave
the highest antibacterial activity. Therefore, it was used for further studies. To produce
antibacterial wound dressings, the bacterial cellulose mat was immersed in the extract with
various concentrations and then freeze-dried. The maximum concentration of extract which was
non cytotoxic to L929 cells with agar diffusion method was 6.25 mg/ml. The inhibition zone of
the dried bacterial cellulose mat incorporated with extract (6.00 mm in diameter) against S.
aureus TISTR 118 was 12.16 £+ 0.28 mm; however, it did not show the growth inhibition of E.
coli TISTR 887. In addition, SEM was used to determine the presence of extract in the bacterial
cellulose mat. The SEM images illustrated that the extract particles were inserted between the
cellulose fibers, resulting in increases in porosity and so providing rougher surface of the
bacterial cellulose mat. As a consequence, the water vapor transmission rate and oxygen
transmission rate of the dry wound dressing with the extract were increased. This would help
better wound recovery. The water adsorption of the dry wound dressing with the extract was 4.44
times of its dry weight and was higher than that without the extract. Tensile strength, Young’s
modulus and elongation at break of dry wound dressings with the extract were 13.3+1.9 MPa,
270+62 MPa and 2.8+0.7%, respectively. The wet one gave elongation at break 3.74 times of the
dry one. All the results supported that the mangosteen shell extract with methanol had good
antibacterial activity and so potentially used for wound dressings.

Keywords: Wound dressings, Bacterial cellulose, Mangosteen shell extract, Antibacterial
activity
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Anaerobic Co-digestion of Food Waste and Fat, Oil, Grease from Canteen Grease Trap for
Biogas Production
Saeng-aroon, W., Rodnoi, W., Sawangpatthana, W. and Junyapoon, S.”
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King Mongkut’s Institute of Technology Ladkrabang
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Abstract

This study aims to investigate the biogas production potentials of food waste (FW) and fat, oil
and grease (FOG) from canteen grease trap in a 4.2 m® anaerobic co-digestion tank under room
temperature. A ratio of 19:1 of food waste to FOG was used as substrate. 30 kilograms of
substrate and 60 liters of tap water were fed into the co-digestion tank each day between Monday
and Friday with a retention period of 46.4 days. Biogas production and characteristics of
substrate and effluent after digestion (i.e. pH, alkalinity, total solids (TS), volatile solids (VS),
volatile fatty acids (VFA)) were examined. The experimental results showed that the substrate
contained pH 3.57, alkalinity 880.42 mg/l as CaCOs3, total solids 78,047.84 mg/l, volatile solids
70,980.17 mgl/l, volatile fatty acids 1,320.63 mg/l as CH3COOH. The effluent after digestion
contained pH 7.6, alkalinity 2,738.5 mg/l as CaCOsg, total solids 19,154 mg/l, volatile solids
10,824.84 mg/I, volatile fatty acids 4,107.75 mg/l as CH3COOH. Removal efficiencies of TS and
VS in the digestion tank were 75.46% and 84.75%, respectively. A cumulative biogas production
was 2.5 m®/d. Biogas and methane yields were 461.77 ml biogas/g VS removed and 234.12 ml
CHa/g VS removed, respectively. The biogas contained CHs4 50.7%, CO2 34.2% and H,S 40

ppm.

Keywords: anaerobic co-digestion, biogas, food waste, fat, oil and grease (FOG)
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Pretreatment and enzymatic hydrolysis of sugarcane bagasse for cultivation of Clostridium

acetobutylicum
Vorapat Sanguanchaipaiwong

Department of Biology, Faculty of Science, King Mongkut’s Institute of tEchnology Ladkrabang,
Chalongkrung Rd. Ladkrabang, Banggkok, THAILAND 10520

Abstract

The purpose of this research was to study the possibility of using sugarcane bagasse as a carbon
source for the production of organic solvents, acetone-butanol-ethanol (ABE), by Clostridium
acetobutylicum DSM 792. The pretreatment was carried on using sulfuric acid, compared with
sodium hydroxide. Consequently, the solid was neutralized. To investigate the lowest quantity of
washing water, the volume of water used for washing was measured. The ratio of the sample to
water was 5:100 (g/L). It has been found that the pretreatment with sulfuric acid generated more
waste water than sodium hydroxide. The volume of water directly washing both acid and base on
pretreated bagasse was 1100 mL, while the amount of washing water switching between acid and
base pretreated bagasse decreased to 900 mL. Subsequently, various concentrations of acid and
base (0.2-1.0M) were utilized to pretreat the samples. It has been found 1.0M NaOH solution
yielded the highest level of reducing sugar of 1.09 g/g of sugar cane. For the appropriate ratio of
enzyme investigation, the ratio of 0.8 mL enzyme per g of sugarcane bagasse produced sugar
concentration of 1.13 g/g of sugarcane in 36 hours. The hydrolysate was cultured by Clostridium
acetobutylicum DSM792 as comparison with the control of 50 g/L glucose at 37° C
anaerobically. It was revealed that Clostridium acetobutylicum DSM792 efficiently utilized more
sugar from bagasse hydrolysate to produce organic solvent than the use of glucose. Acetic acid
and lactic acid are found with the concentration of 21.13 and 26.46 g/L at 36, and 120 hours,
respectively. Organic solvent was found included acetone and ethanol with the concentration of
1.56 and 3.36 g/L. Compared to the controlled set, There were only 1.31 g/L acetic acid and 2.72
g/L ethanol at 84 h and 120 h. It might due to inhibitors from pretreatment stage.

Keywords : sugarcane bagasse, Clostridium. acetobutylicum, acetone-butanol-ethanol
fermentation

*Corresponding author: E-mail address: vorapats@hotmail.com

113



Recovery of vitamin A & E from bio-derived chemical feedstock
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Abstract

Various valuable chemicals are highly abundant in crude palm oil, a bio-derived chemical
feedstock. Without appropriate recovery process, these will be lost during biodiesel and bio-
derived chemical production. One of the most useful chemicals are tocopherol (vitamin E) and
carotenoids, the precursor for vitamin A synthesis. Therefore, removal of these compounds does
not only improve the combustion efficiency of the biodiesel or efficiency of other bio-derived
chemical processes, but also provide natural-organic building blocks for pharmaceutical and
food industries.

In this work, liquid phase adsorption of vitamin E and carotenoids-containing oil and the
palm oil were investigated over non-microporous materials with high surface area. This is
because the carotenoids are quite sensitive and relatively unstable to heat and light. Mesoporous
MCM-48 was synthesized using surfactant-assisted sol-gel technique and used adsorbent. The
liquid adsorption were tested in both batch and continuous process using 0.3-30% vitamin E in
hexane and crude palm oil as feed. Desorption were also carried out in batch and continuous
process using ethanol, propanol, acetone, ethyl acetate and butyl acetate as desorbing solvent.
The adsorption isotherm shows that as high as 115-450 mg of vitamin E per 1 g of MCM-48
adsorbent, in pallet from, can be obtained. The vitamin E can be efficiently recovered using butyl
acetate as solvent. Up to 97% recovery of vitamin E and carotenoids can be achieved at 40 °C.
Kinetic study shows that the adsorption rate depends on the primary crystallite size of MCM-48.
Desorption rate is relatively faster than that for adsorption, particularly at higher concentration.
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Peculiarities of interaction of Trichoderma longibrachiatum with phytopathogenic
micromycetes
Sidyakin A.l.
Research and Production Association Biotechsoyuz, Moscow
Crimean Federal V.I. Vernadsky University, Simferopol

The fungi of the genus Trichoderma are widely known as an agent that is used in various
branches of industry. The representatives of this genus are known as producers of various
glycosyl hydrolases (carbohydrase, glycosidase), as a source of antibacterial compounds, and are
used in the production of biological preparations for the plant protection from the diseases and
for the forcing of the growth and yield capacity of plants.

The most widely used species in various branches of industry are the following: the species of
Trichoderma longibrachiatum Rifai are used in the production of glycosyl hydrolases for
industrial purposes; in the agricultural biotechnology in the aspects of protecting plants from
phytopathogens the following species are used: Trichoderma harzianum Rifai (synonym —
Trichoderma inhamatum Veerkamp & W. Gams); Trichoderma virens (Miller, Giddens &
Foster) Arx; Trichoderma asperellum Samuels, Liechfeldt & Nirenberg; Trichoderma koningii
Oudem; Trichoderma lignorum Harz (synonyms — Trichoderma glaucum E.V. Abbott;
Trichoderma strictipile Bissett; Trichoderma viride Persoon).

As a result of long-term scientific work in the research and production association Biotechsoyuz,
a number of strains of Trichoderma longibrachiatum have been obtained. The strains have
biocontrol properties in respect of a set of phytopathogenic micromycetes, which are pathogens
of mycoses of agricultural crops. The strains of Trichoderma longibrachiatum GF 2/6, J230 Brz
and Za 3/19 GF are the basis of the biological preparation TrihoPlant (Tpuxolliant®).

In the scientific literature, a number of types of interaction of micromycetes of the genus
Trichoderma with the phytopathogenic micromycetes are described. In reference with the
foregoing, the purpose of this work is the study of the interaction peculiarities of strains of
Trichoderma longibrachiatum GF 2/6, J2 30 Brz and Za 3/19 GF with various phytopathogenic
micromycetes.

The following methods are used in the research: method of parallel strokes (reseeding) and its
modifications. The phytopathogens and the strains, which were studied, were incubated in the of
potato dextrose agar medium. The types of interaction of phytopathogens and trichoderma strains
were evaluated according to the classification adopted in the works of Belyayev V.B. et al.
(patent 1671684 SU). As test objects, the cultures of phytopathogens have been used. These
phytopathogens are pathogens of mycoses of agricultural crops from the own collection of
phytopathogenic micromycetes, which were isolated from plants with sings of various diseases.
In the experiment, the following has been used: Passalora fulva (Cooke) U. Braun & Crous,
(2003), Fusarium avenaceum (Fr.) Sacc., Fusarium solani (Mart.) Sacc., Fusarium moniliforme
J. Sheld., Fusarium sporotrichioides Sherb., Thanatephorus cucumeris (A.B. Frank) Donk,,
Phytophthora infestans (Mont.) de Bary, Alternaria alternate (Fr.) Keissl., Aspergillus
fumigatus. Fresen., Aspergillus flavus Link., Penicillium aurantiogriseum Dierckx.

The results of conducted studies have shown that Trichoderma longibrachiatum GF 2/6, J2 30
Brz and Za 3/19 GF exhibit biocontrol properties in regard to the studied phytopathogens to
different extents. The interaction type “Trichoderma-pathogen” is determined by the species
affiliation of the phytopathogen and/or by the strain Trichoderma. In most cases the following
interactions types have been distinguished: fungistatic antibiotical and territorial antagonism —
Trichoderma constrains and suppresses the growth of phytopathogens mycelium (distinguished
for F. avenaceum, F. solani, F. sporotrichioides, Fus. moniliforme, Pass. fulva, Ph. infestans,
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Th. cucumeris and A. Alternate, Asp. fumigatus, Asp. flavus, Pen. aurantiogriseum), or direct
parasitism (fungistatic alimentary antagonism) in regard to Ph. infestans, Th. cucumeris, Pass.
fulva, F. sporotrichioides, F. solani, F. avenaceum, and A. alternata.

*Corresponding author: E-mail address: acid2302@mail.ru
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Ocobennoctu B3aumozaeiicteus Trichoderma longibrachiatum
¢ GpUTONATOreHHBIMH MHUKPOMMIETAMM.
Cungaxuna A.U.
HIIO Buomexcoros, 2. Mockea
Kpvivckuii ghedepanvuviii ynusepcumem um. B.U. Bepraockozo, 2. Cumgeponons
I'pubsl poma Trichoderma mmpoko H3BECTHBI KaK IIUPOKO IMPUMECHSEMbI B Pa3UYHBIX
OTpacisiX MPOMBIIUICHHOCTH areHT. [IpencTaBureny JaHHOTO pojia U3BECTHHI KaK MPOIYLEHTHI
pa3IMuYHBIX  [JIMKO3WI-TWIApoia3  (kapOoruapasel,  TVIMKO3MAA3bl),  KaK  HCTOYHUK
aHTHOAKTEPUAIBHBIX COSAMHEHUH, UCIIONB3YIOTCS B IIPOU3BOJCTBE OMONPENapaToB IJIsl 3al[UThHI
pacTeHuid OT OoJie3HeW M CTUMYISIIMM HMX pocTa M ypoxkaiHocTH. Hauboniee mupoko
UCTIOJIb3YEMBIMH BUJAAMU B PA3JIMYHBIX OTPACISAX MPOMBIIUICHHOCTH SBISIOTCS CIEIYIOIINE
BUJIBL: TIPU MPOU3BOJCTBE TIIMKO3UI-TUIPOIIa3 MPOU3BOACTBEHHOIO HA3HAYCHHS UCTIOIb3YIOTCS
Buzbl Trichoderma longibrachiatum Rifai, a B ceabckoX03s1iiCTBEHHONH OMOTEXHOJIOTHU B YacTH
3alMThl PACTCHHWI OT (PHUTOMATOreHOB HCIONB3YIOT Buasl: Trichoderma harzianum Rifai
(cunonum — Trichoderma inhamatum Veerkamp & W. Gams); Trichoderma virens (Miller,
Giddens & Foster) Arx; Trichoderma asperellum Samuels, Liechfeldt & Nirenberg;
Trichoderma koningii Oudem; Trichoderma lignorum Harz (cunonumsr — Trichoderma glaucum
E.V. Abbott; Trichoderma strictipile Bissett; Trichoderma viride Persoon).
B pesynbrarare MHOroseTHel HayuyHo-HccienoBaTesnbekoi padotel B HITO buotexcoro3 Obuin
HOJTy4EHbBI HECKOJIBKO IITAMMOB Trichoderma longibrachiatum, o0nagaronme
OMOKOHTPOJIHMPYIOUIMMH CBOHCTBAMH B OTHOIICHWH pPsAla (UTONATOICHHBIX MHKPOMHIIETOB —
BO30yaMTENIe  MHKO30B  CEJIbCKOXO3SHCTBEHHBIX  KyinbTyp. Illtammer  Trichoderma
longibrachiatum GF 2/6, J2 30 Brz u Za 3/19 GF sBustorcs OCHOBO# Owomnpemnapara
Tpuxollnant®.
B HayyHOW JnuTepaType OINHMCAHO HECKOJIbKO THUIIOB B3aWMOJCHCTBHS MHKPOMMIIETOB pOJAA
Trichoderma ¢ ¢uronmaroreHHBIMH MHUKPOMHIIETAMH. B CBS3M C BBIIIECKA3aHHBIM, IO
HacToALIEH paboThl SIBISIETCA HCCIEOBaHUE OCOOEHHOCTEW B3aUMOJCHCTBUS IITAMMOB
Trichoderma longibrachiatum GF 2/6, J2 30 Brz u Za 3/19 GF c¢ pa3nuuHbMu
(GUTONATOreHHPIMH MHUKPOMHUIIETAMH.
B pabote ncnonbp3oBanu cleayromye METOAbl: METO ] NapaJljIebHbIX IITPUXOB (II0JICEBA); U €ro
momudukanun. KynsTuBupoBaim (UTONMATOTEHBl W HccieayeMble mramMmbl Ha cpene KIA.
Tunmbl  B3aUMOAEHUCTBUS  (UTOMATOTEHOB W INTAMMOB  TPUXOAEPMBI  OLEHUBAIM IO
KJaccugukanuu npuHsToi B padote bensiea B. b u coaropos (Ilar. 1671684 SU). B xauectse
TECT-00BEKTOB  HUCIOJIB30BAIM  KYJIbTYpPhl  (PUTONATOr€HOB — BO30yaUTENeH  MHKO30B
CEITbCKOXO3SHUCTBEHHBIX KYIBTYP U3 COOCTBEHHOW KOJUIEKIIMH (PUTOMIATOTEHHBIX MUKPOMHUIIETOB,
BBIJICJIEHHBIX OT pAacTeHUM ¢ NpU3HAKaMH TeX WM HMHbBIX 3abosneBaHuil. B skcnepumente
ucnons3opaiu: Passalora fulva (Cooke) U. Braun & Crous, (2003), Fusarium avenaceum (Fr.)
Sacc., Fusarium solani (Mart.) Sacc., Fus. sporotrichioides Sherb., Fus. moniliforme J. Sheld.,
Thanatephorus cucumeris (A.B. Frank) Donk,, Phytophthora infestans (Mont.) de Bary,
Alternaria alternate (Fr.) Keissl., Aspergillus fumigatus. Fresen., Aspergillus flavus Link.,
Penicillium aurantiogriseum Dierckx.
B pesynbrate uccnenoBanuii nokasano, uro 1richoderma longibrachiatum GF 2/6, J2 30 Brz u
Za 3/19 GF B pa3iu4HO# CTENECHU MPOSIBISIOT OMOKOHTPOIHMPYIOIIUE CBOMCTBA B OTHOIICHUU
UCCIIeyeMbIX (HUTONAaTOreHoB. THI B3aMMOJAEHCTBHS «TPUXOJepMa-NIaTOTeH» ONpeaesseTcs
BUJIOBOM MPUHAUICKHOCTRIO (puTOomaroreHa u/wim imtamMmoMm Trichoderma. B GombimuHCTBE
CJIy4yaeB OTMEUEHBI CIEeAYIOIINEe TUIBI B3aUMOJICHCTBUN: (YHTUCTATUYECKHH aHTUOMOTHYECKUI
U TeppUTOpHANIbHBIN aHTaronmsm — Trichoderma orpaHu4MBaeT W TMONABIISET pa3pacTaHUE
murienus ¢puronaroreHoB (ormeueno s F. avenaceum, F. solani, F.sporotrichioides, Fus.
moniliforme. Pass. fulva, Ph. infestans, Th. cucumeris u A. Alternate, Asp. fumigatus, Asp.
flavus, Pen. aurantiogriseum), uiam npsiMoil mapazuTu3M ((YHTHCTaTHUSCKHN alTMMEHTapHBIN
anraronnsM) B otHomenun Ph. infestans, Th. cucumeris, Pass. fulva, F. sporotrichioides, F.
solani, F. avenaceum, u 4. alternata.
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Facile synthesis of chitosan/CuO nanocomposites and potential use as
biocontrol agents
Punnama Siriphannon”, Jidapa Kunarak, Salinta Phoaon, Sukanya Promarak
Department of Chemistry, Faculty of Science,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand
Abstract

Various biopolymer-metal oxide nanocomposites are particularly promising for biomedical and
biotechnological applications because they possess a great potential to inhibit microbial growth
and biocompatible [1-2]. From this point of view, the chitosan based nanocomposites containing
copper (I1) oxide (CuO) nanocrystals have been developed in this research since the CuO is one
of the most effective biocontrol agents in killing a wide range of bacterial pathogens [3-4]. The
chitosan/CuO nanocomposites were synthesized by facile absorption and hydrothermal reaction.
Firstly, the chitosan was dissolved in dilute acetic acid and then ionically crosslinked with
0.5%w/w sodium tripolyphosphate (STPP). The crosslinked chitosan particles were soaked in an
aqueous solution containing 0.001, 0.01 or 0.1 mol/L CuSOy for 24 hrs, in which the Cu?" ions
were absorbed into the chitosan network. The higher CuSO4 concentration, the higher Cu?*
uptake was obtained. The chitosan/Cu?* precursors were hydrothermally reacted in two different
basic solutions, i.e. NaOH and NH4OH. The concentration of basic solution was 0.5 mol/L, and
the reaction temperature was maintained at 100°C. The crosslinked chitosan network acted as
the host template for hydrothermal growth of CuO nanocrystals in both basic solutions. The
quantity of CuO nanocrystals increased with the increase of Cu?* uptake in the chitosan/Cu?*
precursors. The chitosan/CuO nanocomposites synthesized by using 0.01 and 0.1 mol/L CuSOs4
could inhibit the growth of Staphylococcus aureus and Escherichia coli when testing by JIS L
1902: 1998 standard method, indicating their potential use as biocontrol agents.

Keywords: Chitosan, CuO, Nanocomposite, Hydrothermal, Antibacterial activity
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Biogas Production from Taro Waste of Bakery Factory under Anaerobic Condition
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Dusanee Thanaboripat
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Thailand

Abstract

Biogas production from taro waste of bakery factory under anaerobic batch condition by using
laboratory scale reactor was investigated. The several inoculum concentrations (from the effluent
of UASB reactor of waste water treatment plant, President Bakery Company) at 0, 20, 30, 60, 90
and 100 % (v/v) were studied with working volume of 6 liters and 27 days of fermentation
period. The result showed that the highest cumulative biogas production was 22.2 liters when
using inoculum size at 30 % and efficiency for the COD removal was 45.2 %. After that, this
level of inoculum size was used for further investigation to find out the amount of taro waste for
the highest cumulative biogas yield. Several volume of taro waste were used at the level of 0, 1,
3, 5, 7, 10, 15, 20, 25 and 30 % respectively. It was found that the highest cumulative biogas
production of 45.5 liters from taro waste at 30 % after 18 days of fermentation period and the
efficiency for COD removal was 93.0 %.

Keyword: Biogas, Anaerobic digestion, Taro waste, waste treatment.
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The influence of mycelium Stagonospora cirsii physiological state on its pathogenicity
S.V.Sokornova*, G.M.Frolova, A.O.Berestetskiy
All Russian Institute of Plant Protection, St. Petersburg-Pushkin, Russia

Keywords: physiological state of mycelium, Stagonospora cirsii, the structural polar lipids,
phytotoxic second metabolites

The Phoma-like fungus Stagonospora cirsii is being evaluated as a potential bioherbicide for
control of perennial weeds Canada thistle. It is known that mycelial type of S. cirsii inoculum fits
better to the environment than conidial one (Berestetskiy et al., 2005).

Objective: The purpose of this work is to understand the influence of mycelium S. cirsii
physiological state parameters on its pathogenicity.

Methods: The strain of S. cirsii 1.41 VIZR was used. The infection mycelium was
incubated on liquid media (soyabean meal 15 g/l or NaNOs 3.5 g/l, sucrose 30 g/l, KH2PO4 1 g/l,
MgSO4 0,5 g/l) in 250-mL Erlenmeyer flasks (50 ml liquid media pH 6.0) for 3, 6 and 9 days.

The discs cut off leaves Canada thistle (d=10mm) were inoculated with 20 pl mycelium
suspension (40 mg/ml). Size of necrotic lesions was measured respective to whole leaf disc area
in 48h after inoculation (Berestetskiy et al., 2007).

Total lipid content was determined by modified Folch method (Folch et al., 1957).
Separation of lipid classes was carried out by solid phase extraction of the lipid extract (Fuchsa
etal., 2011).

Ethyl acetate extract from culture filtrates and its fractions obtained with preparative thin-
layer chromatography were analyzed by high performance liquid chromatography.

Phytotoxic activity of crude extract and fractions was analyzed by leaf disc-puncture
bioassay (Berestetskiy et al., 2010).

Results: The effect of the nitrogen source (soybean meal and sodium nitrate) and
cultivating time on the aggressiveness mycelium was shown. Highly aggressive mycelium that
kills leaf segments of the host plants was produced in the middle of exponential phase of growth
(3-day cultivation on the medium based on soybean meal). This mycelium was characterized by
relatively high content of structural polar lipids (26 % phospholipids and 10% glycolipids).
Phytotoxic exo-metabolites were not observed.

Another peak of mycelium aggressiveness was obtained at the beginning of a stationary
phase of growth (6-day cultivation). This mycelium was characterized by decrease level of the
structural polar lipids (19 % phospholipids and 7 % glycolipids). In culture filtrate a significant
quantity of phytotoxic secondary metabolites (in particular, herbarumin 1) was found.

Phytotoxic activity of 0.25% crude extracts produced from 6 and 9 day-old culture filtrates
of S.cirsii 1.41 was shown (development of necrotic lesions 75+5% of the total square of leaf
discs). The predominant metabolite isolated from the crude extract (A max 201 nm) had high
phytotoxic activity at the concentration of 0.025% (w/v). The 9 day-old mycelium showed lower
virulence.

The physiological state of Phoma-like fungus influences on its pathogenicity. We suppose
that aggressiveness of young mycelium is defined by the high level of structural lipids. Further
colonization of plant tissues during development of the disease might grow due to production of
phytotoxic secondary metabolites.

This work is performed with financial support of RSF, a project Ne 16-16- 00085
"Development of technologies of production and application of mycoherbicides for control of
troublesome weeds".
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The production of 3-hydroxypropionic acid from glycerol by a new isolated PN3
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Abstract

3-Hydroxypropionic acid (3-HP) is an industrially important platform chemical and that
can be produced from renewable glycerol by microbial biosynthesis. Its two functionalities,
hydroxyl- and carboxyl groups, make it a suitable precursor for synthesizing many optically
active substances. It is used as crosslinking agent for polymer coatings, metal lubricants, and
antistatic agents for textiles. In addition, 3-HP is expected in food industry, cosmetics and
fertilizers. For biosynthesis of 3-HP, this work was isolated and selected microorganisms with
potential to produce 3-HP from glycerol. One hundred and ninety eight natural source
samples were collected, cultivated and screened for this proposes. There are 26 isolates were
able to grow and produce the 3-HP when cultivated on the mineral medium containing glycerol
as the carbon source. One of them, the isolate PN3 was selected and identified because it gave
the 3-HP concentration at 2.484 + 0.1 g/l which higher than the previous report from the wild
type producers. The selected isolate was identified by sequencing of the 16S rRNA gene and
shown closely related to Bacillus anthracis with 97% sequence similarity. However, it has been
demonstrated that similarity of 16S rRNA of the individual strain with a nearest neighbor below
97% represented the new species and the meaning of similarity scores of 97% was not as clear.
Therefore, the isolate PN3 was probably represented as a new species or alternatively.
Interestingly, it is the first time, when the fermentation glycerol to 3-HP by Bacillus sp. was
reported. Furthermore, the effect of medium on 3-HP production was also examined. The result
showed that the increase in 3-HP production, which changed to 4.204 + 0.2 g/l from 2.484 £ 0.1
g/l when the isolate PN3 was cultivated in the rich medium containing glycerol as a carbon
source.

Keywords: Bacillus sp., Biosynthesis, Glycerol, 3-Hydroxypropionic acid, The isolate PN3
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Abstract

The essential oil of the aerial parts of Limnophila aromatic (Lamk.) Merr. was obtained by
hydrodistillation using a Clevenger-type system for 3 hr and investigated by gas
chromatography-mass spectrometry. The main compounds were pulegone (22.50%) and
isolimonene (19.06%) followed cyclohexane, 1-methylene-3-(1-methylethenyl) (12.22%) and
1,3,6-heptatriene,2,5,6-trimethyl (10.72%). The in vitro antifungal activities of essential oil was
done by broth microdilution method and the poisoned food technique against Aspergillus
parasiticus IMI 283883 and Aspergillus flavus 1M1 242684. Aflatoxin B1 was determined using
the Enzyme-linked immunosorbent assay (ELISA). The results showed that the Limnophila
aromatic (Lamk.) Merr. essential oil had a good inhibitory effect on mycelial growth,
sporulation and aflatoxin B1 production. Thus, the essential oil from Limnophila aromatic
(Lamk.) Merr. can be used as food preservation systems to inhibit the mycelial growth and retard
subsequent aflatoxin production.

Keywords : Limnophila aromatic (Lamk.) Merr, essential oil, aflatoxin, Aspergillus flavus,
Aspergillus parasiticus
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Abstract

According to the study on the ambient air quality at Suvarnabhumi airport by Comparison with
using lichen as biological index. The survey was conducted with samples of the lichen species
around Suvarnabhumi airport 5 points from January to March 2016. Air samples were collected
for determination of sulfur dioxide (SO2) and nitrogen dioxide (NO-) in the ambient air by using
passive sampling. Passive sampling tubes were hung and leaved for 24 hours. lon
chromatography was used for SO> and NO analyzes. The results found a total of 6 lichen
families, 9 genera, and 9 species Graphis sp., Lecanora sp., Trypethlium eluteriae, Arthonia sp.,
Pyxine cocoes, Amandinea extunata, Rinaria sp., Physcia dimidiate and Anthracothecium
eluteriae. The major types were Anthracothecium eluteriae which were high durability lichen. In
January, Febuary and March 2016, SO> concentration in each were range 13.17-19.93 ppby. NO>
concentration in each area range 38.21-47.20 ppby. The statistical analysis of the ANOVA found
that content in each area did not significantly different (p>0.05). For conclusion, that the ambient
air quality around Suvannabhumi airport was fair. But the average concentration of SO> for 24
hours and the concentration of NO2 were on the threshold of the air quality standard, which did
not affect human health.

Keywords: Sulfur Dioxide , Nitrogen Dioxide , Lichen , Passive Sampler
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Effect of zinc oxide nanoparticles on Cercospora spp. causing leaf spot of some lettuce from
hydroponics
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Abstract

Leaf spot symptom on butter head, green cos, frillice iceberg, green oak, and red coral
were collected from hydroponics farm in Chumphon province, Thailand. Six isolates of
Cercospora spp. were studied the antifungal activity of zinc oxide nanoparticles (ZnO-NPs) with
size of 50+25 nm. and concentrations of 0, 0.5, 1 and 2 g/l. Poisoned food technique and slide
culture technique were used to study antifungal activities of ZnO-NPs and to characterize the
changes in morphology of fungal hyphae treated with ZnO-NPs. The result showed that
mycelial inhibition percentage showed significantly differences between ZnO-NPs
concentrations. It revealed that ZnO-NPs at 2 g/l were the most effective treatment. However, all
ZnO nanoparticles treatment caused deformation in fungal hyphae.

Keywords: Cercospora spp., hydroponics, leaf spot disease, zinc oxide nanoparticle
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Technology, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand

Abstract

Recently, natural ingredients from herb or herbal extract have received increased attention as
sources of natural antioxidants and food additives.In this study, the antioxidant activities of an
ethanolic extract of Hibicus sabdariffa L. (roselle) calyx were screened for 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical-scavenging activity, reducing power, anti-lipid peroxidation
ability and total phenolic content. The results showed that the half maximal inhibitory
concentration (ICsp) values of (roselle) calyx extract were 932.25 mg/L for DPPH radical-
scavenging activity and 217.07 mg/L for anti-lipid peroxidation. Moreover, reducing power
ability of the extract with half maximal effective concentration (ECso) value was 937.20
mg/L. The total phenolic content of the extracts in terms of gallic acid equivalent was 675.80 mg
/100g dry weight. The in vitro antibacterial activity using agar well diffusion technique was
performed. The results showed that roselle extract at the highest concentration of 50 mg/ml
revealed all antibacterial activity against all 19 strains of both food pathogenic and spoilage
bacteria.  Antibacterial activity of the lowest concentration at 1250 mg/ml
inhibited Salmonella Typhimurium TISTR 292, Staphylococcus aureus TISTR 118, Aeromonas
hydrophila TISTR 1321 and Bacillus subtilis JCM 1465. The results of the present study
revealed that ethanolic extract of roselle calyx is a source of natural antioxidants which have free
radical scavenging activity, reducing power and inhibition of lipid peroxidation and also inhibit
some food pathogenic and spoilage bacteria.

Keywords: roselle extract, pathogenic bacteria, spoilage bacteria, antioxidant activity,
phenolic content

*Corresponding author: E-mail address: montinee.te@kmitl.ac.th
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Inhibitory Effect of Six Essential Oils on Bacterial Skin Disease

Dusanee Thanaboripat® and Sittichai Charoensettasilp?*

!Department of Biology and ? Department of Statistics, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang (KMITL), Bangkok, Thailand 10520

Abstract

The efficacy of six types of essential oils, i.e Leech lime, lime, clove, sweet basil,
cinnamon and lemongrass to inhibit bacterial dermatitis (Staphylococcus aureus ATCC 6538 and
Staphylococcus epidermidis ATCC 12228) In Tryptic soy agar (TSA) was tested by Disc
diffusion method. The result showed that cinnamon essential oil gave the best inhibitory effect
on S. aureus ATCC 6538 and S. epidermidis ATCC 12228. The minimum inhibitory
concentration (MIC) value for both bacteria was found to be 0.32 mg/ml and the minimum
bactericidal concentration (MBC) value was 0.65 mg/ml. It can be concluded that cinnamon
essential oil was the most effective oil for inhibiting bacterial skin disease.

Keywords: Essential oils, skin disease, Staphylococcus aureus, Staphylococcus  epidermidis

*Corresponding author: E-mail address: kcsittic@yahoo.com
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Isolation and characterization of antibiotic producing Actinomycetes from the Anadaman
Sea of Thailand

Chitti Thawai'?

!Department of Biology and 2Actinobacterial Research Unit, Faculty of Science, King Mongkut’s
Institute of Technology Ladkrabang (KMITL), Bangkok, Thailand 10520

Abstract

One hundred actimonycete strains were isolated from marine samples collected from the
Anadaman Sea of Thailand. These strains were grouped using phenotypic, chemotaxonomic and
genotypic properties into 7 groups. Phylogenetic position, chemotaxonomic analyses including
some phenotypic characterization exhibited that the representative strains in each group belonged
to the members of the genera Streptomyces, Nocardia, Micromonospora, Salinispora and
Actinomadura. Furthermore, we found the strain ST01-07" showing morphological and
chemotaxonomic characteristics typical of members of the genus Nocardia but which was
genotypically and phenotypically distinguishable from all recognized Nocardia species.
Therefore, this strain should be judged as a novel species of the genus Nocardia. Furthermore,
the fermentation broths of these representative strains were extracted with ethyl acetate and were
investigated for anti-microbial activity. The results showed that more than 63% of actinomycete
strains exhibited the anti-microbial activity. In addition, the crude extracts of the selected
actinomycete strains were analyzed for the primary determination of chemical constituents
using *H-NMR spectroscopy and revealed that the crude extracts of the isolates AM2-22 and
AM4-7 showed the interesting signal patterns of the *H-NMR spectra. Based on these results, it
could be concluded that actinomycete diversity in the marine environment is very great and
should be represented an excellent source for the discovery of bioactive compounds.

Keywords: Actinomycetes, Nocardia, Antibiotic, Anadaman Sea.

*Corresponding author: E-mail address: chitti.th@kmitl.ac.th
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Enhancing phase image of human cancer cells using modified transport of intensity
equation

Jakkapol Visessamit and Prathan Buranasiri*

Department of Physics, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
1 Chalongkrung Rd., Ladkrabang, Bangkok 10520, Thailand

Abstract

In this work, the phase images of human cancer have been shown by using a transport of
intensity equation®? (TIE). The compressive sensing method® has, also, been applied to our
proposed numerical model of TIE to improve the quality of the images. The contrast between the
images of normal cells and those of tumor cells used by our numerical model have been
explored. Our future research plan also has been discussed.

Keywords: transport of intensity equation, compressive sensing, cancer, phase image
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Isolation of Pseudomonas lipase producing strain from natural source use as biocatalyst for
biodiesel production
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Abstract

Lipase from bacteria is one of important that will be used as biocatalyst for biodiesel production.
Thus, this research aims to isolate and screen Pseudomonas sp. potential lipase producing from
waste and natural waters. A total of 90 isolates were obtained by spread plate technique on
nutrient agar from 3 sampling areas including Khlong Prawet Buri Rom, Ladkrabang district,
Bangkok; Klong Saen Saeb, Bangkapi district, Bangkok and waste water area at the canteen,
Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang, Bangkok. The results
showed 25 isolates able to lipase producing during primary screening on selective medium MP-
3. Based on the morphological and biochemical characteristics, there are 8 isolates were
identified as Pseudomonas sp. The lipase activity was detected by titrate with standard sodium
hydroxide solution, a highest lipase activity of 4.71 unit/mL produced by isolate KS3005.
Biodiesel production using lipase as a catalyst transesterification with palm oil and methanol
with 1:4 ratio for 72 hours, the quality of biodiesel were analyzed by thin-layer chromatography
(TLC) compared with the standard biodiesel. The results showed that lipase could be as catalyst
for the biodiesel production.

Keywords: Biodiesel, lipase, Pseudomonas, transesterification
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Isolation and characterization of fungal metabolites Phoma sp. 22.2
S. Zakharenkova, A. Dalinova, A. Berestetskiy
All-Russian Research Institute of Plant Protection, Saint-Petersburg, Russia

For decades, searches of environmentally friendly methods of plant protection are conducted,
which would reduce the intensity of chemical pesticides use. An alternative to synthetic active
ingredients are nature-derived pesticides - products based on natural biologically active
substances and their derivatives. One of the main sources of new bioactive compounds are
micromycetes. It is known that they produce substances with antimicrobial, phytotoxic,
insecticidal, cytotoxic and the other types of activity.

In this connection, the aim was to obtain an extract from the surface culture Phoma sp. 22.2, to
isolate and characterize biologically active substances of fungus.

Strain Phoma sp. 22.2 was isolated from deseased leaves of Chenopodium urbicum in the Orel
region in Russia. Liquid-phase surface cultivation on the environment DMG (yeast maltose -
glucose medium) was used to cultivate the strain within 3 weeks.

Fungal metabolites were extracted from the culture filtrate by sequential extraction with hexane,
methylene chloride, ethyl acetate at a pH of 6. The obtained extracts were combined and
fractionated by column reversed-phase liquid chromatography. For the final purification of
individual compounds, method of preparative HPLC was used. Individual compounds were
tested for antimicrobial, phytotoxic, insecticidal activity.

Five compounds (F1, CD1, J2, B4, E2) were isolated from an extract of the fungus Phoma sp.
22.2 with yields 0.2 - 2.83 mg / | of culture medium respectively. Obtained substances were
inactive against Bacillus subtilis. Three substances (F1, CD1, J2) showed the phytotoxic activity
at a concentration of 2 mg / ml against sowthistle (Sonchus arvensis) and couch grass (Elytrigia
repens). Four substances (CD1, E2, F1, J2) showed the insecticidal activity at the concentration
1 mg/ml against wheat aphids.

It is known that Chenopodium has a phytopathogenic fungus Phoma chenopodiicola, which is
presumed to be related to the object of study Phoma sp. 22.2. From the culture filtrate of the
fungus Phoma chenopodiicola were extracted the following substances: Chenopodolans A - D,
Chenopodolins A and B and Chenisocumarin. The range of secondary metabolites of this fungus
is relatively well studied.

Using the methods of NMR spectroscopy and mass spectrometry of high resolution two isolated
compounds identified as chenopodolin A (F1) and chenopodolan C (B4). The absence of
phytotoxic activity in chenopodolan C (B4) is correlated with the literature.

Molecular weight and the absorption maxima in the UV spectrum of the substance E2 are closed
to chenopodolan D data. Secondary metabolites are often produced as family of related
compounds, so that E2 may be a structural isomer of chenopodolans.

Other of the bioactive compounds (J2, E2 and CD1) are assumed to be new.

In future work, we plan to identify the species of Phoma sp. 22.2 which can be a new producer
of biologically active substances. The work was supported by the RNF (projects 14-27-00067,
16-16-00085).

*Corresponding author: E-mail address: prickgirl@list.ru, toxbiotech@vizr.spb.ru
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Biological fungicidal product's influence on morphological characteristics
of Fusarium spp. causing potato dry rot
Zhilinskaia Nadezhda®", Bazarnova Julia, Shleikin Aleksandr?
1 Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russia
2 ITMO University, St. Petersburg, Russia
Abstract

Safety of food and agricultural products during production and turnover is a keystone in
development of food market. Fusarium dry rot is a second plant disease after late blight.
Fusarium belongs to the imperfect fungi class. Sporulation is the main way of fungal
reproduction by macro- or microconidium which are varied in shape, size and structure.

Our work is to evaluate the possibility of using the method of computer morphometry in study of
biological fungicidal commercial product “Alirin - B” (Russia) containing active substance of
Bacillus subtilis B-10 VIZR on Fusarium spp. cells causing potato dry rot effect.

Samples of potato tubers with dry rot symptoms were collected and then dissected to obtain
damaged surfaces for investigation. The epicenter of contaminated plant tissue was studied. The
fungal mycelium was taken in 5 % glucose solution. Two types of samples were researched:
glucose solution with fungal mycelium (control) and glucose solution with fungal mycelium and
“Alirin - B” (experiment). The dynamics of “Alirin-B” influence on Fusarium macro- and
microconidium were studied in 2 hours, 48 hours (2 days), 144 hours (6 days) after “Alirin-B”
adding to the 5 % glucose solution with fungal mycelium.

Samples of Fusarium spp. cells were stained by 1 % methylene blue solution. Morphological
analysis of fixed preparations of microorganisms was made by microscope "Nicon Eclipse Ni".
The species identification of Fusarium according to the morphological characteristics of their
macro - and microconidia wasn't studied. Macroconidium and microconidium morphometric
characteristics of Fusarium spp. (square, length, width, number) were obtained by automatic
image analyzer “Nicon” with software program «Image J» under magnification x 400 or x1000.
The account was carried out in 20 randomly selected view fields per 100 cells in each. Statistic
evaluation was made by GraphPad Prism 6.

The results of computer morphometric measurements of the Fusarium macroconidium cells in
the control samples were following. In 2 hours: the area size was 32.58 + 4.24 um?; the cell
length — 16.02 = 1.47 pm; the cell width — 1.99 £ 0.13 pum, the amount of sprouted
macroconidium was 0 %. In 48 hours: the area size was 49.56 + 5.23 um?; the cell length — 18.64
+ 1.42 pm; the cell width — 2.42 + 0.14 pm, the amount of sprouted macroconidium — 40 %. In
144 hours: the area size was 74.35 £ 10.46 um?; the cell length —21.19 = 1.44 um; the cell width
—3.51 £0.28 um, the amount of sprouted macroconidium — 43 %. The microconidium cells area
size (um?) was unchanged: 3.81 = 0.26 (2 h), 3.89 £ 0.23 (48 h) and 3.75 £ 0.15 (144 h).

The results of computer morphometric measurements of the Fusarium cells macroconidium in
the experimental samples were following. In 2 hours: the area size was 35.22 + 11.30 um?; the
cell length — 16.75 £ 2.96 um; the cell width — 2.29 + 0.28 um, the amount of sprouted
macroconidium — 0 %. In 48 hours: the area size was 58.23 + 13.44 um?; the cell length — 21.99
+ 4.23 pum; the cell width — 2.84 + 0.17 um, the amount of sprouted macroconidium — 43 %. The
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microconidium cells area size (um?) was: 3.78 £ 0.19 (2 h), 3.52 + 0.26 (48 h). In 144 hours
macroconidium and microconidium were not found.

The quantifiable data showed that “Alirin-B” especially effects on Fusarium microconidium:
their number was decreased from 40 % (2 h) to 25 % (48 h) and to 0 % (144 h). The number of
macroconidium was increased at first time from 14 % (2 h) to 74 % (48 h) and then decreased to
0% (144 h).

Conclusion: in our experiments was found that “Alirin-B” obliterates macro- and microconidium
and thus affects on Fusarium spp. reproduction system. The method of computer morphometry
can be recommended as a testing system in development of new plant's biofungicidal products.

*Corresponding author: E-mail address: jilinskie@mail.ru
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Seminar on Dereplication Techniques using Databases

According to 'The Free Dictionary', the biological definition of "dereplication” is the process of
testing samples of mixtures which are active in a screening process, so as to recognize and
eliminate from consideration those active substances already studied. In contrast, chemistry is
focussing not on activity, but on the chemical structure. The chemical technique of dereplication
applies a dragnet search, where data of the compounds in question are compared in a computer-
aided search with published compound properties compiled in a database.

In this seminar on dereplication, strategies for the structure elucidation of microbial metabolites
will be discussed using examples from our own research. Participants are encouraged to bring
own data (presumably spectra) from fungal or bacterial metabolites for dereplication with the
database AntiBase.

Hartmut LAATSCH (born 1946) studied chemistry from
1968-71 at the Georg-August University in Gottingen (Germany)
and got his doctoral degree 1973 as the last student of Hans
Brockmann. After his habilitation (1981), he joined the group of
Ronald H. Thomson in Aberdeen (Scotland) as a Visiting Scientist.
He was appointed as University Professor in 1986 and was a
delegate of chair at the University of Clausthal (1991-93) and Guest
Professor in Vienna (1993) and Qingdao (China, 1999). He obtained
Visiting Professor Awards at the Swinburne University in
Melbourne (Australia 2008) and the Northwest A&F University in
Yangling (China, 2012). Together with nearly 50 PhD, > 50 master students and >120 guest
students and guest scientists from 32 countries, he published about 320 papers, 10 patents and 2
books. He was (and is) member of the editorial board of several journals (e.g. Editor in Chief of
Marine Drugs 2009-2013). Laatsch retired 2011 and continues since then project research with
selected postdocs and guest scientists. Author and editor of AntiBase, A Data Base for Rapid
Structure Determination of Microbial Natural Products.
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JANADIM - JlaGopaTopHoe 000py10BaHUE, PACXOJAHbIE MATEPHUAJIbI U
PeaKTUBDI /151 OMOJOTHYECKUX, XUMHYECKUX U MEeIMINHCKUX JadopaTopuii u
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Dia-M - Laboratory equipment, consumables and reagents for biological,
chemical and medical laboratories

http://www.dia-m.ru/
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OBb OPTAHUM3ATOPE / ABOUT ORGANIZERS

BCEPOCCHMCKNM MHCTUTYT 3AIUTHI PACTEHUM (BHU3P) B HacTosee BpeMs
ABJIAETCS BELYIIUM LEHTPOM CEIbCKOXO3AMCTBEHHOW Haykh Poccuu, TOJOBHBIM Hay4YHBIM
YUPEXKIEHUEM IO 3allUTe pacTeHui. Llenb co3maHus MHCTUTyTa M €r0 OCHOBHAs MUCCHUS Ha
COBPEMEHHOM 3Tare — yKperieHHe MPoJ0BOJILCTBEHHOM Oe3onacHocT Poccuu myTem co3ganus
U BHEAPECHMS CHUCTEM HWHTEIPUPOBAHHOM 3alMTBl pacTeHH. IlodToMy OCHOBHBIMU
HaNpaBJICHUSIMU pabOTHl MHCTUTYTA SIBISIOTCS: (PUTOCAHUTAPHBIA MOHUTOPHHT, YCTOMYUBBIC
copTa, OnopaloHalIbHbIE MECTUIIH/IBI, ONONpenapaTbl U €CTECTBEHHbIE MEXAHU3MBbI PEryJIALUN

YHUCICHHOCTH BPCAHBIX OPraHu3MOB.

ALL-RUSSIAN RESEARCH INSTITUTE FOR PLANT PROTECTION is the leading
center of the agricultural science in Russia, the head research institution for plant protection. The
major mission of the Institute novadays and the aim of its creation are to ensure food security of
Russia by developing and implementation of innovative IPM-based systems of plant protection.
The main directions of research work in the Institute are phytosanitary monitoring, resistant
cultivars, biorational pesticides, biopreparations, natural enemies and other natural pest

regulation mechanisms

Caiit uncruryra: http://vizr.spb.ru/

Website of the Institute: http://vizr.spb.ru/en/
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JIABOPATOPUA ®PUTOTOKCHUKOJIOI'NMU U BUOTEXHOJIOI'MU BU3P pabotaer
HAJ CO3/JaHMEeM Hay4YHOH 0a3bl s pa3paboTKM OUOpPAlMOHANBHBIX IECTUIUIOB —
OMONEeCTUIINIOB TOKCMHHOTO THIIA, MHIYKTOPOB MMMYHUTETAa, OMOXMMHUYECKUX IECTHIIUIOB,
CUHTETHUYECKUX U TMOJTYCHHTETHUECKUX aHAJOrOB MPUPOIHBIX coenuHeHuid. HccnemoBaHus
npoBosTcs npu nojajaepxke PH® u POOU.

PykoBoaurens maboparopuu - KaHAMAAT OHMOJIOTMYECKMX HaykK, bepecrerkuii Amnexcanmp
OuneroBuy (koHTakT: toxbiotech@vizr.spb.ru).

[IpoBoauM HcciieIOBaHUS HAa JOTOBOPHOW OCHOBE MJiIi CTOPOHHUX OpraHu3alui, a Takke
nepcoHanbHoe oOydenue. Ecnu mpemioxkenHas pabota OyneM HaMm MHTEpECHA, UCCIEIOBaHUS
MOTYT OBITH BBITTOJIHEHBI 0€3B03ME3/THO (TO €CTh, AapOM).

I'pynna naGoparopun BroHTakTe: https://vk.com/toxbiotech
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DEPARTMENT OF PHYTOTOXICOLOGY AND BIOTECHNOLOGY of All-Russian

Institute for Plant Protection is responsible for creating of the scientific base for development of

biorational pesticides, including biopesticides derived from phytotoxins, inductors of immunity,
biochemical pesticides, synthetic derivatives and analogues of nature bioactive compounds. The
works of laboratory are supported by RSF (Russian Scientific Fund) and RFBR (Russian
Foundation for Basic Research). The head of Department is Dr. Alexander Berestetskiy (contact

e-mail: toxbiotech@vizr.spb.ru).
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