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Study of four bacterial components obtained from a degrader phenanthrene
consortium by using solid phases with a resin XAD2 preloaded with
phenanthrene, and the defined degrading consortium rebuilt from them.

hydrocarbons Phenanthrene degrader inocula: Enrichment culture of phenanthrene degrading
contarcinee T | by enrichment in solid bacteria in liquid mineral medium (LMM) by using a petrochemical

- iccing S ol .. sered] collle contaminated soil (10% w/v) and 0.1g of phenanthrene cristals |-1.
Bacterial consortium: Enrichments in Amberlite® XAD®-2 preloaded with
phenanthrene (10.87mg of phenanthrene g-1 XAD2).
The batch system LMM-XAD2-PHE was inoculated with 1ml of phenanthrene
enrichment culture in 2oml of LMM containing 2g of XAD2 preloaded with
phenanthrene (2000ppm).
A 10% of colonized solid phase was removed, washed and transferred to fresh
systems. As a whole, four transfers were done.
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Results and discussion

Table 1: Physiological properties of the strains. 2) 0
Strains C1 c2 C3 C4 %.20 ) os
Cell Morphology Regular rods Regular rods Rods Cocci-rod cycle 015 0,5
Colony Small yellow Small extended, oo e White, extended,  Table 2: Results of 16s rRNA gene sequence and phylogenetic affiliations of the strains Ly 04
morpholype _ ransparent o MHEOS isolated by solid phase model with resin XAD 2 preloaded with phenanthrene. 0.10 N S { ! i ! . .
Gramreaction Gram-negative Gram-negative Gram-positive Gram-positive g, i} ¢ T T I ves 5 0.3 I
Motility + - - - : Most closely related bacterial 16S a Max : b < o005 - | | ocs 2 o2 S
_ Strain Cover o Accesion number L ocs
OF - glucose ol inert 0* ok rRNA gene sequence identity IR l e s 8 8 21 ol E ;
Hemolytic activity - + - - - T T I T I T
Cytochrome + i i i 0,05 ! N . . | i Carboxilic ac Carbohydrates Aminoac  Amines  Polymers  Phenoli
oxidase 0 50 100 150 200 250 300 0.1 compounds
|I'IdigD pr:::ductic-n + . Incubation time (hours)
Siderophores ] . . ] C3 Rhodococcus opacus strain MLO004  1351/1485 99 DQ474758.1 = A : | el { (AWCD) of — — - _
P : Igure verage well color developmen of substrate utihization profiles In
Phosph . : . N
solubilization * ) - N A PHEOEE GOsiains SIEii AZSd  IEshTneR 2 SO Biolog EcoFlate Qr microplates from the isolated strains (a). Total utilization of carbon
R3 broth (u, hs™) 0.38 +0,07 0,23+ 0,01 0,20 £0,05 0,50+0,05 substrates from different substrate groups by C1 and C2 strain, at 200hs of incubation (b).
LMM-D-glucose 0.14+0.03 No growth 0.21+0.01 0.22+0.04
(1, hs™) T - o The presence of these : ST - :
LMM-PHE 012:005  Nogowth  Nogrowth  005:001 presen _ FT-IR spectra analysis of the four individual strains growing
(1, hs) o wihos properties in the defined on R -aaar for 4 dave at 28+20C
SMM-PHE halo halo ° halo _ - + ]
— halo consortium could be 3-a9 4 ddy
® The initial ability to produce a solubilization halo was lost through successive passages on . . h Wi i W W, W
SMM-PHE. mterestlng atthe PO IDRS I Boaw
Growth of the four individual strains growing in LMM-XAD2-PHE moment to propose ‘*Hm* ‘* ‘*“”H"’;
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Table 3: Bactenal growth on the resine beads preload with phenantrene XADZ2-FPHE and on deficient SOI|S, as the \‘ V Poly B-hydroxybutyrate as
XAD, in LMM batch systems. chronically hyd rocarbon reserve material
- - contaminated soils are. - |
System XAD2 (Ufc of sessil cells g-1) XAD-PHE (Ufc of sessil cells g-1) . Strain C1
) . Typical tral feat fG tive bacteria. Strain C2 o
Incubation time 10 days 30 days 10 days 30 days AU i il e A W 3 N 3399
C1 *513.10 b2 1 97 10° °9 52 10° 4.21.10° 2 - " | |F |’|T
h A 3 5 2 & - 5 Ability of synthesize and intracellularly c?g
St i EE 4-21 - 1 ﬂ T-?El- 1 D 1 22-1'::] 2 B-I -1 D tnacylglycerols (TAG) §
rains 2 - .
C3 °4.21.10° **1.36.10° "9.63.10° *7.65.10° 2 Strain C3
a 7 b, 5 ab 5 ¢ : )
_ C4 _ 1.37.10 _ 4.90.10 _ 6.61.10 _ 1.32.10 Colonies mucous mainly constituted by carh _
Values, gives as means of triplicate independent expenments with the same letter are not | Strain C4
SIQI’II’ﬁEEF‘Iﬂ‘j’ different {P{: 0.01 } 350|o 3oo|o 250|0 2oo|o 150|o 1oc;o
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Table 4. Phenanthrene remaining and metabolic intermediates from the strain pure cultures and
the defined consortium in LMM-XADZ2-PHE, after 30 days of incubation.

ilding a defined degrading

| FPhenanthrene

. -0 1 i . - 11
consortium: elimination (%) | 1-Hydroxy-2-naphthoic acid (%) | Salicylic acid (%)

Ci1+C2 +C3 +C4 C1 605x16ab 80 5x233a 019+013 a
C2 199x111¢c 138103 Db Nd
C3 244+54c 388x+10 a Nd
ondltlon the strains grew C4 471+78b.c 170+03b Nd

- g 21 Iy adsorbed to XAD-PHE Consortium  69.7 +32a Nd 0.04 £0.02 a

. V . InCUbatlon tlme Ah“:]t“: E:]r"ltl'ﬂ-| . T + 3-1 '|:| - -
¢ Nd: no detected
"The hydroxi naphtoico and salicilic acids values represent the percent of the metabolite of the

total eliminated phenanthrene. Value, gives as means of tniplicate independent expenments with
the same letter are not significantly different (P< 0.01).

® Interesting properties of each strain were detected, as phenanthrene degrading capacity in pure culture; ability to produce and accumulate a
significant amount of reserve material like as PHB or TAG; abundant extracellular polysaccharides production; siderophore production and
phosphorus solubilization and capacity to adherence to hydrophobic surfaces.

Conclusion ® When the strains were cultured toghether in the defined consortium with the phenanthrene adsorbed to XAD2, the degrading capacity was
significantly higher than in the pure culture of its constituent members.

® The consortium growth in the biofilm increased the phenanthrene degrading capacity and promoted the individual strains growth. This synergic
relationship between the strains, possible due to growth factors or metabolic intermediates, could explain the higher phenanthrene-removal
efficiency of the consortium, with no significant intermediates accumulation.



