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Co-metabolic and synergic phenol-degradation mechanisms of Eichhornia crassipes and its
rhizospheric microorganisms. Zheng Shizhang. Le Yiquan, Wu Hui, Wang Ming and
Zhao Dajun ( Fudan University » Shanghai 200433). -Chin. J. Appl. Ecol. , 1994, 5( 4): 403
- 408.

The study shows that Eichhornia crassipes can not only concentrate exotic phenol com—
pounds, but also transfer them to other non-toxic ones when grown in an environment
containing < 150ug- ml” of phenol. Its rhizospheric microorganisms can degradate the
exotic phenolic compounds through meta—and orth—pathway. T he co-metabolism of phe—
nols by Eichhornia crassipes and its rhizospheric microorganisms could construct a high ef-
ficient synergic phenol-degradation biosystem: in media containing 50ug. ml™ of phenol,
Eichhornia crassip es and its rhizospheric microorganisms can degradate phenol only about
1.9% and 37. 9%, respectively in 10 hours, but the biosystem can degradate it up to
97. 5% under the same condition.

Key words Eichhornia crassipes, Rhizospheric microorganisms, Synergic phenol-degra—
dation, Co-metabolism.
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1 150ug- ml? ( 0.290. 3g)
Table 1 Rate of phenol degradation in original concentration 150.g- ml™
Time (d) Control Concentration variation(ug- ml™) Rem ainder Phenol-
(pg- ml?) (%) degrading
A B C A rate( %)
verage
0 149. 32 148. 20 149.98 147.08 148. 42 100 0
1 141. 49 123. 37 127. 62 126.72 125.90 84.8 15.2
2 147. 31 117.77 120. 23 117.55 118.52 79.9 20. 1
3 142. 83 111.51 109. 84 113.07 111. 81 75.3 24.7
4 140. 82 100. 32 107. 48 113.07 106. 96 72.1 27.9
5 143. 06 98. 08 105. 47 117.73 105. 59 70. 8 29.2

50ml,
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2 200ug- mil?!
Table 2 Rate of phenol degradation in original concentration 200.g- ml™
T ime (d) Control Concentration variation( ug " ml?) Rem ainder Phenol-
(ug- ml) (%) degrading
A B ¢ Average rate( %)
0 194.74 190. 53 192.95 194. 96 194. 81 100 0
1 191. 83 156. 26 168. 12 150. 89 158.42 81.3 18.7
2 187.36 133.88 144. 84 148. 20 142.31 73.1 26.9
3 186. 02 129. 18 131.20 143.73 134.30 69. 1 30.9
4 181.32 122.92 127.39 134. 10 128. 14 65.8 34.2
5 187. 80 118.44 121. 80 131.42 123.89 63.6 36.4
3 800ug- ml?!
Table 3 Rate of phenol degradation in original concentration 800.g- ml™
T ime (d) Control Concentration variation(pg* ml™) Rem ainder Phenol-
(ug- mlH) (%) degrading
A B c Average rate( %)
0 795. 81 800. 29 800. 29 788. 65 796. 41 100 0
1 796.71 691. 54 659. 77 684. 39 678.57 85.2 14. 8
2 797.22 626.21 640. 53 612.79 626.51 78.6 21.4
3* 788. 65 613.26 616. 81 603. 39 612. 49 76.9 23.1
766. 73 604. 73 612.79 597.51 602. 94 76.0 24.0
788. 65 586. 38 609. 65 603. 39 599. 81 75.3 24.7
14 800. 29 534.03 612.34 586. 03 577.73 72.5 27.5
*® 3 R R [8].
4 15 50ug- ml?! (
Table 4 Rate of phenol degradation of 15 mixed bacteria
in 50ug: ml? No.5)
(ng- ml?) Shelford
T ime( d) Control( ug: ml?) Concentration variation
40 50 48. 43 ’ ’
80 43.25 40. 63 5
112 41.75 40. 00
£ 15 ’
P
’
P )
Bl
s No. 5 500ug- ml
Table 5 Rate of phenol degradation of rhizos phere Pseu— ( Enterobacter Sp. nov. ) ,
domonas No- 5 meta i orth
10 (%)
(mg- ml™) (pg- ml") ph enoldegrading , 10h
Original con— Concentration rate 4 (5]
centration after 10h SOOIJg - ml 96.1% ' .
A 37.4 21.8 41.7
B 37.9 25.1 32.2 3.3 -
C 39.3 23.7 39.7
Average 38.2 23.7 37.9 7 50m1 SOIJg ) ml—l
5 : , 10h 9% 5 .
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6 - No.5 No. 5, 10h 37. 9%,
Table 6 Rate of phenol degradation of Eichhonia crassi-
pas and Pseudomonas No- 5 5 5
10h (%) ,
(pg ml™) (pg® ml™) Phenol-degrading
Original con— Concentration rate 10h
centration after 10h ’
A 37.5 0.0 100 97.5%( 6), ,
B 38.8 2.8 92.8
C 41.6 0.1 99. 8 3.4
39.3 1.0 97.5 7 (
Average
7 «
Table 7 Influence of exudates from Eichhonia crassip es on phenol degradation by E nterobacter sp. nov.
Time (d)
5 10 15 20 25 30 35 40  Control
(ODs46) 0.42 0. 66 0. 69 0.70 0.72 0. 69 0.74 0.77 0. 67
Bacteria turbidity
(‘unit) 2.94 3.0 3.1 4.05 3.23 2.74 0 0 -
Activity of bacteria
(%) 79.0 80.4 89.3 85.3 99.3 90.0 67.0 10.0 -
Rate of phenol-degradation
* ( E nterobacter sp.nov.) meta 2,3 143,
8 Enterobacter sp.nov.
Table 8 Effect of reducing sugars on Enterobacter sp.
nov. ) ’
, (%) .
Reducing OD 54 Enzyme Phenol-de
sugar con— Bacteria activity grading
centration  turbidity (unit) rate ’
(pg- ml)
0 0.75 30.6 88.0
Control . 40
20 0.76 31.2 90.2
Glucose 100 0.77 32.8 88.3 ’
200 0.5 27.2 29.8 ) ’
1000 0.64 16.0 5.4
2000 0.77 2.0 0.1 ’
20 0.73 36. 8 90.2 5
Frutose 100 0.71 27.2 89.0 9 Enterobacter sp- nov.
200 0.5 21.2 64. 4
1000 0.8 2.0 1.6 Table 9 Effect of dif ferent concentrations of root exu-
2000 1.05 0.0 0.02 dates from E. crassip es on Enterobacter sp- nov-
78 10m]. (%)
Concentra— Enzyme  Phenol-de
) tion OD s activity grading
(ng: mlt) (unit) rate
B ) 0 0.75 30 88.0
Control
? 0.1 0.75 34.4 91.1
, (ODsas) Treat— 1 0.77 47 90.2
ment 2 0. 65 27 84.6
’ 10 0.83 18 10.0
, ( 20 ) , 20 0. 86 2 2.2
, 8 (
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Table 10 Effect of Enterobacter sp- No- 2 on phenol 1

degradation by Eichhorhia crassip es

PPO PO
(ug: mlT)
(unit) (unit) Phenol concen—
tration in
plant
245 200 11.50
Abacterial E. crassipes
310 240 13. 14
Inoculant E - crassip es
30ug- ml™, 12h
(PPO) (PO)
4
4.1
( D,
0.2- 0.3g 5
20- 40%, David H. O'keeffee
et al. (1987) 1- 3¢ 3

60— 80%'”, ,

Fig 1 Co-metabolic pathway of Eichhor nia crassip es and

its rhizospheric microorganisms.
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