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Bioremediation of Petroleum Contaminated Soils by Combination of Zea Mexicana and Alginate Oligosaccha—
rides
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Abstract ; Phytoremediation is an important approach for the bioremediation of petroleum hydrocarbon contaminated soil. Alginate oligosac—
charide, the product from alginate decomposition, is effective in enhancing plant growth. In this paper, combined effects of Zea Mexicana and
alginate oligosaccharides on bioremediation of petroleum contaminated soil was studied. The enzyme activity of polyphenol oxidase, dehydro—
genase and urease was tested and the microbiology community change in the soil was characterized by the PCR-DGGE method. The degrada—
tion rate of petroleum hydrocarbons could be improved by planting Zea Mexicana, with 11% higher degradation rate as compared to the con—

trol. Addition of different contents of oligosaccharides further increased the degradation of petroleum hydrocarbons, with maximum degrada—
tion rate of 28.6% after 3 months. The best remediation was achieved by addition of alginate oligosaccharide solution at dilution rate of 20
times. Planting and addition of seaweed oligosaccharides could effectively improve the activity of polyphenol oxidase, dehydrogenase and
urease. Positive correlation was found between petroleum degradation and activity of dehydrogenase and urease, which indicated the impor—
tant role of enzyme activity on the bioremediation process. PCR-DGGE resulis suggested that planting and alginate oligosaccharides addition
to the soil had enhanced the growth of soil microorganisms, the microbial community structure had changed as compared to the soil without
planting and that before remediation. The microbial community of soils with alginate oligosaccharide addition was classified into the same
group in cluster analysis on the DGGE results.
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Table 1 Physico—chemical properties of the soil used in the test

Eh=RI% pH A RA/s-kg'  BBigkg' AR

7.70 7.66 3.35 0.12 12

AR - SR PR KB, R AR AL 1S

LIRS BRI R T AT TER BRI e &
(HEBERR AN 5 R B BB I B 43 843 51 R 0.5%
0.5%#M 0.1% ,NaCl ¥ & 0.5 mol-L™,pH9.5)F 30 C.
160 remin' ¥EaNIEFE 72 h, B RE® T 4 °C.8000 -
min™ B0 15 min B EFR, SR REHR Y.
1.2 Z#LR
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FH PSR 6 d MEBEF EREYHBRIEZS. &
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FEAE ) EARYE B AR BRI 15 1 AR vEh A . T8
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FNo

FR S : FRBGT 1 mm G A9 X 4L 5 g F 50
mL B0 H, A 0.1%TTC (ZmikicE) B S
mL,pH {& 7.6 #J 0.2 mol - L™ Tris—HCl £& #¥& 2 mL,
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W H,S0, 2 1k i, ARG A 5 mL H2R 2R F IR,
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Table 2 Design of the experiment for bioremediation of petroleum hydrogen by Zea Mexicana and alginate oligosaccharides
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RS FREBGE 1 mm 55 KT L4 5 ¢ F 100 mL
BRI, A 1 mL B2, R0 5 ok Y
51438, 15 min JEHIA 10 mL 10%JR Z %W A1 20 mL
pH6.7 B MW, IR G IR S 5 , K B FE IR
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Figure 1 Degradation of petroleum hydrocarbon by

different treatments
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Figure 2 Change of polyphenol oxidase in different

soils after remediation

WERERN, REEEES DEP AR S
BHAIEARKERY, hi B e R (& 3)n]
m, BEELEPREBEEHER TEE R L,
Ab3E 3 540PE AR 40 £y ) LB PERE A, N
21.15 pg-g™-24h7, MiFAREE T 60.80.100 £ A ZEHH
GEREM AL P EHEEZ RN K, FTRE R B T BT
KESFBEEER R, W R bR VR 2 5 R B
.

&l 4 b EE R IRERE R 10.90 pg-g'
3h ER 5 L IREE I B AR, Ho A SR EE AR
J& 1 R IR S PRI BEAIG, O 13.28 pgeg-3h7,
T EREAE R i L IRERE T = 2 23.03 pg-g-
3h7, 52 WA LR S B R 2, 5l AR B Y
o P RS TEERR, TEALTE 5 Hhik ] 31.35
pg-g”-3h7 UL R ETE M 5IG B ER I A R Z A%
AR,

Xof A YH ek i 2R 5 - SRR 1 1B A A S 43T
(B 5)45 Rz, L3P 2By EALERE 5 R

— —
(=] W

Dehydrogenase/pg* g™+ 24h™

W

O 1 1 1 1 1 1
Original Runl Run2 Run3 Run4 Run5 Run6 Run7
Soil

3 T SEEE N
Figure 3 Change of dehydrogenase in different soils

after remediation
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Figure 4 Change of urease in different soils after remediation
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Figure 5 Relation between petroleum hydrocarbon degradation and soil enzyme activity
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Figure 7 Cluster analysis diagram of DGGE profiles after corn grass remediation
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