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Article presents the results of experimental ingaston applicability of plant
fallen materials contaminated by powdery mildewgusE. flexuosa as substrate in
microbial fuel cell (MFC). MCFs were presented annh of Winogradsky’s column.
The measurements of generated voltage were casuedn MFCs with different
composition during 5 weeks.
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Introduction. One of a main source of phytopathogenic fungi ian
environment is decaying plant material of infectkxtorative trees. Infected fallen
leaves must be utilized in order to prevent distrdn of fungi. That is why such
plant material can be used only as substrate iduystamn of bioenergy. One of such
technology is based on the usage of infected pleatérials as substrate for microbial
fuel cell (MFC).

We choose Winogradsky column as type of microhi@l fcell. 1t consists of
such elements as:

- cellulose or plant leaves as a source of carbon;

-lake mud as a source of electrogenic microbial camty;

- sulphates as a source of sulfur.
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Due to different concentration of oxygen and su#dtithe top and at the bottom
of column, that creates condition for growth offeliént groups of bacteria, the
excess of electrons is generated at the bottom.

Winogradsky columns are successfully used as MRFCGefiective removal of
color from azo dye mixtures and to simultaneousynagate bio-electricity [1], for
biohydrogen production [2] and for evaluation obxicity [3].

Purpose of work is to evaluate the effect of plaritamination by fungi on the
production of bioelectricity in MFC. Proposed ntiypothesis: there isn't any
influence of fungal contamination of substrate dorobial electrogenesis.

Materials and methods. Fig. 1 shows a blockcheme of the research.

Hypothesis for mulation

A 4

Material sampling

A 4
Winogradsky column formation
and tuning

A 4

Voltage measuring during 5 weeks

\ 4

Statistical data analysis

Fig. 1. Scheme of research

To confirm or reject a formulated null hypothedismvas set up Winogradsky
columns with different component content of theboarsource.

In September of 2016 year on the territory of NadloAviation University
fallen leaves of horse chestnéegculus hippocastanum L.) were collected, including
leaves infected by powdery mildew fungiisysiphe flexuosa (Peck) U. Braun & S.
Takamatsu) as well as mud and water from lake tateg Vidradny park. Collected
leaves from chestnut trees were sorted «infectedb@ninfected» by presence or
absence ofE. flexuosa cleistothecia on the bottom surface of leaves thate
identified with help of defectoscopéIlb-3 (fig. 2).



Fig. 2. E. flexuosa cleistothecia on the bottom surface of leaves

Winogradsky columns were set up in a 1500 ml piasiittles according to the
general procedure described in “Benson: MicrobimalgApplications Lab Manual”
[4]. They were be filled with mud, sulfate, lake tetlaand a source of fermentable
cellulose and protein. The cellulose, in this expent, was be in the form of dead
plant leaves infected by fungi.

The total composition of Winogradsky column is jrged in table 1.

Table 1
Composition of Winogradsky column
Chestnut
pericarp, g Seed of chestnut, ¢ Carbon source, g Mud, kdSO,-2H,0, g
100 50 25 30 1

Three types of columns were made with differenfubete source: infected
leaves, uninfected leaves, filter paper as confrath type of column was established
with 3 replicates.

Seeds of chestnut where used as source of prétetording to Cukanovic J. et
al. [5] it has 5.96 % protein. Lake mud was usedaasource of association of
electrogenic microorganisms. Mgo2H,O was used as a source of sulfur for

enrichment of bacteria that are involved in théwsutycle.
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Columns incubation was performed for 5 weeks. Adtfiveek columns were
stored in dark place at room temperature for premerof ameba growth. At second
week columns were stored in thermostat at tempexedid T for intensification of
microbial cellulose decaying processes. Next 3 wealumns were incubated at
room temperature and exposed to incandescent faghenhancement growth of
autotrophic microorganisms.

Each week voltage in column was measured. For miegsof voltage contact-
making millivoltmeter (60 mV) was used. As conductd electrical current were
used copper wire with 50 cm length and 3 mm in eitem

Statistical analysis of obtained data was carridio program MS Excel with
the help of ANOVA test. Conclusions about rejection acceptance of null
hypothesis were made according to the resultseofetst.

Results and discussions. Obtained experimental data from determination of
microbial electrogenesis intensity in MFC with diént component composition are

presented in table 2.

Table 2

Intensity of microbial electrogenesisin different MFC, mV
13.10.2016 Batch 1 2 3 Mean | Variance
Cellulose 4,3 3,8 6,07 4,72 1,42
Infected 2,53 2,8 2,4 2,58 0,04
Uninfected 2,3 1,9 1,4 1,87 0,2
20.10.2014 Batch 1 2 3 Mean | Variance
Cellulose 2,00 2,70 2,73 2,48 0,17
Infected 1,60 1,43 1,77 1,60 0,03
Uninfected 1,43 1,33 1,67 1,48 0,03
27.10.2014 Batch 1 2 3 Mean | Variance
Cellulose 0,9 0,97 0,9 0,92 0,001
Infected 0,53 0,90 0,93 0,79 0,05
Uninfected 0,77 0,73 0,80 0,77 0,001
03.11.201§ Batch 1 2 3 Mean | Variance
Cellulose 0,9 0,73 0,7 0,78 0,01
Infected 0,63 0,73 0,8 0,72 0,01
Uninfected 0,67 0,97 0,73 0,79 0,02
10.11.2016 Batch 1 2 3 Mean | Variance
Cellulose 0,5 0,9 0,8 0,73 0,04
Infected 0,7 0,47 0,7 0,62 0,02
Uninfected 0,73 0,77 0,7 0,73 0,001
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Next stage was statistical analysis of obtainea @ath help of ANOVA test.

Results are presented in table 3.

Table 3
ANOVA test data
Parameters Between groups Within groups Total
Week| F Foit P-value| SS |df| MS | SS |[df| MS SS | df
1 |11.963 0.008| 13.251 6.625| 3.323 0.554 | 16.573
2 | 11.720 0.008| 1.785 0.893 0.45F¢ |0.076 | 2.242
3 ]1.229 |5.143| 0.3570.042 |2 | 0.021] 0.1046 | 0.017 | 0.146|8
4 |0.265 0.776 0.008 0.004/ 0.08f |0.014 | 0.094
5 |0.592 0.5830.025 0.012) 0.125 |0.021 | 0.150

Ratio betweerF andFi; give us possibility to make a conclusion aboutl nul
hypothesis. According to data that were obtained ttu measuring of voltage in
columns in first 2 weeks of incubation null hypalse was rejected. It was
determined significant difference in average miablelectrogenesis between the
three batches: columns with infected leaves, unieteleaves and control ones. In
next 3 weeks hypothesis was accepted. Analysisiaf abtained in next three weeks
of incubation indicates the absence of significifference in average electrogenesis
between the three batches.

It was approved that infected leaves could be @sedubstrate for microbial
fuel cell. Sharp decline of voltage for first 2 Wweef incubation can be explained by
assumption, that some amount of electrons wereepresom the beginning and
oxidative reactions which proceeded gradually used

09 + 46 = 203~

CONCLUSION
For utilization of fallen leaves contaminated bywgery mildew fungus
E. flexuosa it was proposed as substrate in microbial fuel.céle determined
absence of influence of fungal contamination orctebgenes efficiency in MFC,

developed as Winogradsky column, since 3 weekaftation.
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JIOCBIJ BAKOPUCTAHHS IHOIKOBAHOI TPUBAMU POCJIMHHOI
CHUPOBHUHMU SAK CYBCTPATY JJIA MIKPOBHOI'O ITAJIMBHOI'O
EJEMEHTY

A.L. KYUEPOB, O0.10. HEYMIIOPYK, K.O. ITAJIIEHKO, I''K. CABYEPHKO,
JI.C. TUMOLIEHKO, 10.B. IO3BEHKO, A.B. IPA’KHIKOBA

HamionanpHuit aBiamiiuuii yHisepcuret, M. Kuis

VY cTaTTi HaBeEHO Pe3yIbTaTH EKCIIEPUMEHTAILHOTO JOCTIIHKEHHS MOKITUBOCTI

3aCTOCYBaHHS KOHTaMiHOBaHOro 30yaHMKOM Oopomnuctoi pocu E. flexuosa
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JUCTOBOTO OMNaay KalllTaHa B SKOCTI cyOcTpaTry [uisi MIKpPOOHOIO MajJuBHOTO
enementry (MIIE). MIIE po3po0mnsui 3a NPUHIKIIOM KOJOHKA BHHOTpamchKoro.
[TpoBoaMIM BUMIpIOBaHHS HAMpPyTy YOPOJOBXK S TWxHIB 1HKYOyBanHs MIIE pi3zHoro
KOMIIOHEHTHOTO CKJIaJy.

KiarouoBi cjoBa: komoHka BuHOrpajachkoro, enekTporeHes, MIiKpoOHU

NaJIUBHUMN €JIeMEHT, TpudH, cyoCcTpat, poCIMHHA CUPOBHHA.

OIIBIT UCITOJIB3OBAHUSA THOUTLIUPOBAHHOI'O 'PUBAMHA
PACTHUTEJIBHOI'O CBIPbSA B KAYECTBE CYBCTPATA J1JIAA
MHUKPOBHOTI'O TOIVIMBHOI'O 9JIEMEHTA

A.N. KYYEPOB, E.I0. HEYUIIOPYK, K.O. ITAJIMEHKO, A.K. CABYEHKO,
JI.C. TUMOLIEHKO, 10.B. O3BEHKO, A.B. IPA’KHUKOBA

HammoHnanbHbIi aBUAllMOHHBIN YHUBEPCUTET, T. Kries

B craree mnpencrtaBiaeHbl pe3yNbTAThl AKCIEPUMEHTAIBHOIO HCCIENOBAHUSA
BO3MOYKHOCTH MPUMEHEHUS KOHTAMHUHHUPOBAHHOTO BO30YIUTEIEM MYYHHCTOW POCHI
E. flexuosa nmucroBoii omaa kamTaHa B KadecTBE cyOcTpara i MHKPOOHOTO
tormuBHOTO djementa (MTD). MTD paspabareiBaau 10 MPHHIMIY KOJOHKH
Bunorpanckoro. IlpoBoawiu u3MepeHHs HaNpsDKEHHsT B TEUYEHHE O HEJeNb
uHKyOannu MTD pa3nnyHOro KOMIOHEHTHOTO COCTaBa.

KuaroueBbie cjoBa: kojioHka BuHorpaackoro, siaeKkTporeHes, MHKPOOHBIM

TOTUTUBHBIN 3JIEMEHT, TPUOBI, CyOCTpaT, pAaCTUTEIHLHOE ChIPhE.



