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Abstrakt prispévku

The use of plant and animal wastes for the preparation of media for the endophytic
bacteria cultivation
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The agricultural and food industries generate large quantities of plant and animal waste among
their products, which are mostly useless or even unusable for further processing, although these
materials are usually full of carbon and nitrogen sources that can still be used by other
organisms, such as endophytic microorganisms, bacteria and fungi, which utilise them as an
essential source of energy and elements for their metabolism, leading, among other things, to the
production of secondary metabolites that could be used in other areas of industry for their
myriad properties. The use of waste for the production of new products is also an example of
circular economy, which can lead to an increase in a company's profits or at least a reduction in
the cost of environmental disposal. Plant wastes such as brewer's spent grain, animal wastes
such as carp residues from fish processing, leftovers from mechanically separated chicken meat,
chicken feathers and spent brewer's yeast have been used to prepare media for the cultivation of
endophytic bacteria, in particular Pantoea agglomerans DBM 3797, which have shown the
potential to become a possible bioactive agent in the future to promote plant growth or even
protect the plants from phytopathogens.

This work was supported from the grant of of TACR NPO TN01000044/1.
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MEDIA PREPARATION

« many ways to obtain hydrolysates <
- hydrolysates = complex madia 559 3 — PR —

- alkaline hydrolysis in our lab (] &
- tempered shaker, 24 bours preparation
- centrifugation + filtration

« pH adjustment

- sterllization - filters/autodiave - .
- usa/storage In fridge/freezer | A l
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MEDIA COMPARISON

ENDOPHYTES

- microorganisms such as fungl, bacteria

« genes for IAA production, phosphate utilization

- not only P. agglomerans, but alse new isolates
trom hop patiets (genera P Psoud:

Seratia...) are studied. Pasteds
IR LR Tesiim S News, Magateation doe

LB Medium Feather Medium Yeast Medium
NaCl Feathors - live inside thelr hosts = plants
Tryptone Hydroxide Yeast
Yeast extract Acid Water - produce many secondary matabolites - some of them promote plant growth,
for sxample indole-3-acetic acid
approx. 100 K&/L approx. 5 K&/L approx. 0.3 K&/L
) . P - their metabolisms pr plant growth
Theorsticalty: y Y « nitrogen fixation
11 % of nitragen 10 % of nitrogen 12 % of nitrogen - utilization of organic phosphates
36% of carbon 35 % of carbon 40% ot carbon - ensure availability of inoeganic nitrogem{NO3, NH{) % 90
O| - e - -
- Pantoes sgiiomerans DBM 3787 bacterium mainly used in our laboratory - Pantoea agglomerans i d in L8 medium for lum preparats
« Isolated from frash hop cones « Feathar/yeast hydrolysate used for exp a5 a culture medium
« best growth of our prepared media observed in both these media
« Rod-shoped phytic mi gank
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AMMONIUM ION RELEASE

-P Agel Itivatad in many types of prepared hydrolysates
ionina d sh 30°C, 150 RPM
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APPLICATION IN AGRICULTURE

- The medium in combination with bacteria has the potentisl te bacome pan of
bictogical agant used in agriculture

- to promote plant growth

- 1o protect plants from other microorganisms.
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PLANT GROWTH PROMOTION PLANT GROWTH PROMOTION
- Pantosa agglomerans cultivated in Feather Medium for 48 hours, 30 °C,150 RPM
Control Feather Medium MS medium

« Feather hydrolysate after cultivation with P. agglomerans diluted In water (1:20) BIOMASS BIOMASS BIOMASS
- watering on the 15t and dth day - one week in 8 gresnhousa tent with simulsted m:."::: ;’;::’:;:: ;';:: ,::;:

: KK1 '::.:r:mmr. 1'11-dlum with Pantoea agglomevans RQG‘:’wLE:G e RDD;‘;:':‘“IH mr:::: am
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ANTIFUNGAL ACTIVITY
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d in Feather Medium for 48 hours, 30 °C,150 RPM

- The incolum (1% V/V) was added to o 100 mL Erlenmeyer flask with 50 mL of YPD
madium together with spores of Veeticillium dahlie DSM 63083 (0D 0,1, 1% V/V)
« Cultivation 4 days, 24 °C, 150 RFM

- Control - YPD medium ~ V. dahtle 1% V/V

- KK1-YPD medium - V. dehlie 1% V/V + P. sggtomerans DBM 3787 1% VIV
< Lacid - YPD medium - V. dehiie 1% V/V + tungicide Lecid 15 WV

« Serenade « YPD medium - V. dahife 1% V/V + tungicide Serenade 136 VWV
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SUMMARY

Feather hydrolysate is a great culture medium for endophytic
microorganisms such as Pantoea agglomerans

The combination of bacteria with feather hydrolysate has led to the
promaotion of plant growth of lettuce

- Pantoea agglomerans has antifungal activity against Verticillium
dahlie

-




BIOCIRKL Funded by
Narodni cantrum kompetence the European Union
Biorafinace a cirkularni exonomika pro udr2itelnosr’ NextGenerationEU

17

THANK YOU

FOR YOUR ATTENTION




