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Uvod - PCB
Chlorace bifenylu

(209 kongenert)
Synteticky charakter ¥ i
Charakteristiky

(nehorlavé, nerozpustné v vode, stabilni, odolné proti vysokym
teplotdm a elektrickému napéti, dlouhovékost)

o / Ve, ,/
Prumyslove pouziti
(electrickd zarizeni, teplotni vymeéniky, hydraulické systémy a dalsi
specializované aplikace)

Toxicky efekt

(bioakumulace v potravnim retézci)



Degradace PCB za aerobnich
podminek
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A: bifenyl-2,3-dioxygenasa (bphA)

B: bifenyldihydrogendioldehydrogenasa (6p/B)

C: 2,3-dihydroxybifenyl-1,2-dioxygenasa (6phC)

7 Whlorbifenyl D: 2-hydroxy-6-oxo-6-fenylhexa-2,4-dienoathydrolasa (5phD)
IT: cis-2,3-dihydro-2,3-dihydroxychlorbifenyl

IIT: 2,3-dihydroxychlorbifenyl

IV: 2-hydroxychlor-6-oxo-6-fenylhexa-2,4-dienova kyselina

V:  chlorbenzoova kyselina

VI. 2-hydroxychlor-2,4-pentadienova kyselina




Popis testovani degradacnich
zmen

Indukovana bakterialni kultura o T,,, = 10-2
Delor 103 @ ug/mi) + ISTD (Pck 209 - 0,3 yg/ml )
48 hod inkubace
Extrakce PCB - diethylether ( hod)
GC-uECD (pB-XLB: 30 X 0,25 X 0,25)
Statisticka analyza dat (bixonév test; ANOVA)

Frame, 6. M. (1997): A collaborative study of 209 PCB congeners and Aroclors on 20 different HRGC columns - 1. Retention and coelution
database. Fresenius' Journal of Analytical Chemistry 357: 701-713

Frame, 6. M. (1997): A collaborative study of 209 PCB congeners and Aroclors on 20 different HRGC columns - 2. Semi-quantitative Aroclor
congener distribution. Fresenius' Journal of Analytical Chemistry 357: 714-722




Pro¢ Pseudomonas
pseudoalcaligenes JAB-1?

Py ',,,"
9.2 Kontrola

”""”"uo 6 hodin
J’f' 18 hodin
/ 48 hodin
78 hodin

IUPAC #

Ryslavd E., Krejcik Z., Macek T., Novdkovd H., Demnerova K., Mackovd M. (2003): Study of PCB degradation in real contaminated soil.
Fresenius Enviromental Bulletin 12: 296-301



Bifenyl v médiu ??

Initial velocity (uM min™)

Induktor
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Biphenyl (uM)

Kompetitivni inhibitor

Postupné vyuzivani
substradti
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Imbeault N. Y. R., Powlowski J. B., Colbert Ch. L., Bolin J. T., Eltis L. D. (2000): Steady-state kinetic characterization and crystallization of
f a polychlorinated biphenyl-transforming dioxygenase. Journal of Biological Chemistry 275(17): 12430-12437
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Zavislost na pH

Jak se zméni spektrum degradovatelnych

kongenert v zavislosti na pH?
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* Mg? - katalytické centrum - bifenyldioxygenasa
- Ca?* - requlace prenadecu (transport PCB do buriky)

- Fe? - soucdst Fe-S proteint (ferredoxin,
bifenyldioxygenasa)

G- bakterie
- Mg? - brani tvorbé port v membrdné

- Divalentni ionty - redukce ndbojovych repulsi (vazba na
LPS vnéjsi membrany)

Sikkema J, de Bont J. A. M. a Poolman B. (1995): Mechanisms of membrane toxicity of hydrocarbons. Microbiological reviews 59 (2): 201-222

Segura A., Duque E., Mosqueda 6., Ramos J. L. a Junker F. (1999) Multiple responses of Gram-negative bacteria to organic solvent.
Environmental Microbiology 1(3): 191-198
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Ruzné koncentrace Mg?*

ng/ml
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Zavery a diskuse

+ pH: optimalni 7
- Degradace jen v pritomnosti Mg?* iontl
» Koncentrace Mg?*: optimadlni 1 - 50 mmol/I




Redlna puda
- Skladka Lhenice

. Puda vétrand a zalévand
kazdych 14 dni

- Doba osetrovani: 150 dni




Redlna puda
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Redlna puda
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Celkové poéty MO na PCA
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Analytické stanoveni PCB pomoci
GC/u-ECD

» Agilent 6890N

+ DB-XLB (30 m x 0,25 mm x 0,25 um)

+ N, (inlet - 45,1 ml/min; detektor 60 ml/min)
- Splitless (1 yl vzorku)

» Isobaricky (0,993 bar)

. TeploTa inlet - 250 °C
H & ‘ pec: 50 °C (30 °C/min) 160 °C (2,5 °C/min) 300 °C
detektor - 340 °C
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