Fytoremediace
organickych xenobiotik




Vacuole storage,
bound residues ; \

Conjugates

7~

Organic contaminants  Transformed

& metabolites products 02-""::03_‘,--"‘7 -
k f |~ Volatilization
e e
I Evapotranspiration
. Vegetation
of. LTIV stops erosion
root zone IR e i
degradation -

. 4 AT

-

uptake

lower groundwater level

Transformed

products ﬁ

Conjugates
/ Vacuole storage, /
bound residues

Organic contaminants
& metabolites

Fig. 1: Relevant processes during phytoremediation; adapted from Black
(1999)

Figure 2-1 Impact of “green-liver metabolism™ on organic pollutants in phytoremediation appli-
cations. Sohd lines represent cellular-level metabolism, as a part of the green-liver concept.

Dashed lines represent plant-scale transport into and through different plant tissues.



Rhizosféra

mnoho mikroorganisinje s rostlinami s symbiotickém
vztahu

bakterii je v rizosf&e do vzdalenosti 1mm od Kaka cca
1,2x 1G1na cn® coz je az 100x vic nez v okolnige

néktere bakterie jsou schopnygikonat vazby kontaminant
které hocini biologicky nedostupnym, nebo produkuji latky

jako enzymy, surfaktanty nebo emulgatory, které nooho
zvysovat desorpci

rostliny rostouci na kontaminovan@dg zvysuji degradaci
organickych xenobiotik rhizosfé zejména tim, ze svymi
exudaty vyzivuji biodegradujici bakterie, dale hpporistani
korinka padou napomaha uvibbvani latek a migraci
mikroorganisni




rostlinou

MRP-obeci zodpowdny za fijem, tok a ulozeni Sirokého spektr:
latek s vysokou molekulovou hmotnosti, toxickycleka
vznikajicich v disledku vlastniho metabolismu a xenobiotik
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Figure 2-4 Enzymatic functions responsible for the metabolism of xenobiotic compounds. Several
metabolic reactions take place in or associated with individual organelles or compartments. Ab-

breviations — CT: glutathione conjugate transporter; AT:

ATP-dependant xenobiotic anion

transporter: GT: ATP-dependent glucoside-conjugate transporter: VP: vacuolar protein. Adapted

with permission from Coleman ef al. (1997).
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Pesticidy (insekticidy, herbicidy, fungicidy,
zoocidy)

pesticidy nap (TOCP (tri-o-cresylphosphat), DDT
(dichlorodiphenyltrichloroethane) a jejich metabké produkty
prijima velké mnozstvi zem.plodin

DDT
ppm

K CLOVEK
22-26 4 1kg

VELKE RYBY
10 kg

3,578

K3
——— -

— MALE DRAVE RYBY
1,33 s 100 kg

BYLOZRAVE RYBY
0,23 — 5 — T2 ) kg

= FLAMKTOM
0.04 3 10.000 kg

i VODA Spolana Neratovice (DDT)




Laskavec ohnuty

triaziny

Laskavec Powehv

triaziny

Merlik bily

triaziny, chloridazon, lenacil

Merlik tuhy

triaziny, chloridazon, lenacil

Rdesno blesSnik

triaziny, chloridazon, lenacil

Rdesnocdervivec

triaziny, chloridazon, lenacil

Turanka kanadska

triaziny, paraquat, diquat

Starc¢ek obecny

triaziny, chloridazon, lenacil

Lipnice ro¢ni

triaziny

Jezatka kuri noha

atrazine, simazine

atrazine, simazine

Bér zeleny
Bytel metlaty

atrazine, sulfonylméoviny

*/Chenopodium pedumculare

atrazine**/




Polychlorovane bifenyly (PCB)

2 ortha ortho mata

ma
Vzorec para Q para
C,H 10_()(+y)CIX+y (x+y=1 az 10)

C Ix meta ortho ortho meta C Iy

Pouzivaly se do transformatorovych a kondenzataiowjeji, do barev, plastifikatar ale teba také na
propisovaci papiry a do inkouist

1984 zakéazana jejich vyroba i v tehdej&eskoslovensku

dodnes v transformatorech a kondenzatorech

vedlejSi produkty Yadt pramyslovych vyrob (naiiklad v hutnictvi, pi spalovani odpad v chemické
vyrobe riznych slodenin chléru anebo ve spalovacich motorech autoringtiispalovani olovnatého
benzinu atd.)

v prostedi detekovany poprvé v roce 1966 spodes DDT

Toxicky charakter PCBs (i ve velmi nizkych koncewich) byl definitivie prokazan az v 70. letech
minulého stoleti

Nyni se PCB do zZivotniho prdstli dostavaji najklad v disledku poZar a uniki z uzavenych systétin
(transformataol, kondenzatar a dalSich), z baredi omitek s obsahem PCB, z Glaz@dpad s obsahem
PCB, spalovanim odpad obsahem PCB




Fytoremediace PCB
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Figure 9-4 Metabolism of PCB 52 (2,2'.5,5 -tetrachlorobiphenyl) in plants. The shaded metabol-
ites have been detected in cell cultures of various plant species, the others are known from animal

metabolism but are not detectable in the investigated cell cultures.




Halogenovana organicka rozpoustedia
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polycyklické aromatické uhlovodiky

¢ predstavitele perzistentnich organickych poluigdOPS)

“* maji vyraznou schopnost vazat se na pevnych sorbentboltasticich (prach) i v
zivych organismech

ssnaftalen, acenaftylen, acenaften,, fluoren, femamtantracen,, fluoranten, pyren,,
benz(a)antracen,, chrysen, benzo(b)fluoranten, Ifk)ikmranten,, benzo(a)pyren,
Indeno(123cd)pyren, dibenz(ah)antracen, a benZp@tyien

¢ predevsim ze spalovani fosilnich paliv







Speckstimin Fresh wt (% of inoculum) Diry =it (% of incculum)
Contral FAH PCB Conmrel  PAH

TomateTa 307 215 2% 2492 187
Sovbeay's (PC-1026) 522 538 653 418 271
Wheat'® { PC LA, 235 164 L7 193 187
RirchBEk22 263 290 125 il9 Rl I
Mulbemwhirl s 178 211 213 174
ParkwHv (FC-1113) 3 238 33 2449 219
Mightshade/SMC -S40 2655 261 21 265 233

Specissismain Resdual PAH coniert (% of conmal) Resdual PCB conert
Acenaph. Phenanthe. Anthracens ¥ {% of control
Drelor 1078

TomaioTo ] 44 ; o2
Sovbeands (PC-1026) ] 25 i s
Wheat W (PC 0002 4 s
Bird+EkZ2 0 19 ] 95
Mulbe=rryMr 15 0 59 & 95
BarleyHy (PC-11153 54 a7 Z2
HighthadeSNC-90 B35




Vybusniny

CHs CHs
NO, NO» NO;
NO, NO;
2,4,6-trinitrophenol

(picric acid, TNF) 2,4,6-_trinitroto|uene 2,4-dinitrotoluene
(tritol, TNT) (DNT)

1,3,5-trinitro- 1,3,5,7-tetranitro-  glycerol pentaerythritol
1,3,5-triazine 1,3,5,7-tetrazocine trinitrate tetranitrate
(RDX) (HMX) (GTN) (pentrit, PETN)




vyskyt
> Vojenské prostory Libava, Doupov, Boletice, Milotice,
Ralsko-Mlada

> Munic¢ni sklady
> Tovarny Semtin, Vsetin, Vlasim, Poka

neigastji se vyskytujici -TNT, RDX, NG

> zpasobuje anemii /

» poSkozuje jaterni tka

» drazdi pokozku

» zpusobuje Sedy zakal

» potencialni lidsky karcinogen

»ovliviiuje nervovy systém :
»potencialni lidsky karcinogen




~110 mg/kg TNT
5 mg/kg ADNTSs

~10 mg/L TNT
5 mg/L ADNTs




Fytoxicita TNT a DNT

m— TNT (0,93 mg.g™)

T (4’75 mg.g'l)
kontrola




Distribuce radioaktivity (1“C-TNT ) mezi mediem, kdeny a
nadzemnicasti uin vitro kultivovanych regenerantii Senecio
jacobaea

medium
8% nadzemni ¢ast

12%
kofeny
b 80%

medium
8% extrahovatelné

35%

vazané
57%

Autoradiogramtenecio jacobaea




CHg

CH3 CH3 CH3
NO, NO, NO, NHOH NO, NH, H,N NH,
— T —_— > —

N02 N02 N02 N02
2,4,6-trinitrotoluene 2-hydroxyamino-4,6-dinitrotoluene 2-amino-4,6-dinitrotoluene 2 6-diamino-4-dinitrotoluene

CHZOH*
4-hydroxyamino-2,6-dinitrotoluene 4-amino-2,6-dinitrotoluene / 2,4-diamino-6-dinitrotoluene

N02 N02 CH3 CH3 / \ CH3
N02 N02 NOZ NOZ N02 NH2
— —
NO,
2,4,6-trinitrobenzyl alcohol
NH»

|
CHO
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\©/ - conjugation and polymerization

Mo COOH
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NH,
NO, NO, — > - >
NO3 NO, NO3 NO>

NO,

o o 1,3,5-trinitrobenzene 3,5-dinitroaniniline
2,4,6-trinitrobenzoic acid



Toxicita nitrosloucenin a jejich

degradatnich produktii

dle normy ISO 7346 jako inhibicéstu primarniho kiiene kiticich rostlinSnapis alba
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Degradacni cesta TNG

NAINFIH NAD{P):

NAD(F TI I
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Degradace TNGIn vitro péstovanymi
regenerantyJuncus inflexus
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Obsah nitroesteti v odpadni vocE
- £ EGDN %

NG

— {1.760




Degradace odpadni vodyn vitro

20
time (days)

10 ml of the waste water added to 40 ml of
medium in every magenta box

the initial concentration of NCs 560 mg/L
the medium was sampled during 42 days




reservoir
w. water
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Déekuji za pozornost




