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ABSTRACT

R

Pyrene is a common petroleum contaminant. This compound is recalcitrant to biological

degradation and persists long in contaminated environments. A microcosm experiment was
conducted to investigate the degradation rate of pyrene in three different of soil:
rhizosphere soil ; non-rhizosphere soil ; and sterilized soil. The degradation rate followed
the order of rhizosphere soil)non-rhizosphere soil)sterilized soil. And the rate did not

change significantly when organic acids commonly found in the rhizosphere were added to
each soil but it seemed to be well related to the increase of the number of
microorganisms. Overall, it appears that pyrene is degraded faster in the rhizosphere soil

which has the higher microorganism density.
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Table 1. Soil composition

Sample Sand(%) | Silt(%) | Clay(%)
Non-rhizosphere soil| 61.5 36.0 2.5
Rhizosphere soil 57.0 40.0 3.0

Table 2. Soil chemical analysis for experiment

Non-thizosphere| Rhizosphere
ltem soil soil
% Moisture 5.5 120
NH-N(mg/kg) 1.6 2.5
NO;-N(mg/kg) 15.5 327
P(mg/kg) 82 91
K(mgrkg) 320 660
pH 6.2 57
CEC(meq/100g) 5.4 7.8
% Organic Matter 0.6 2.5
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180702 ST & Bdade 10g8 BG4
FEstx . 2FA 609 EgxAe
rhizosphere E%4 pyrene®] £3& ZAF}7
98] AHEEI R 6070 non-rhizosphere E4l
A pyrened] ¥3l5 2AN7] sl AMEHU
Uelx] Zekade qzRTEA agEd AT B
FollA] pyrened] RE 2AISH7] 3 AHHIA
th. Microcosom®] €58 A&(22T)22 FAA]
A1, gole9t f712 A S AMgEle) BT
2o AANAZzAE LF7] 8 FELS
20~30%2 A8t Al FFo Ede X
31 e 7 60709 ZekazolA 30709 Eekad
= IYETE Bo| &4 E A3 £ SRS
20~30%2 AR, YriAl 30749 E2taa
E #7140 S Al RS 20~30%
2 $AAZT f712H8H- 40 MM acetic acid,
1.5 MM succinic acid 222 10 MM formic
acid®2 TAEAT}. #714H8-4-L rhizosphere B
oAl HeHEEE FANG Ao Aol A
0.22 #m AFARNZ oJa}sled AMRBIHTE. AFLE
1008 %<t SR AT FAL i) 7
E% 2349 e Eeka3as HsA 108 T
#o= &t

2-3. % 4

10Y 4oz 7zt Setraery 2g9 EYS
AR AZS FH)AT. 2g9 EYS 20mL
scintillation vialdl ¥ 2 10mLel 2-
methoxyethanol & H7Fet¥ch. o] vialg&
shaker boxold 1A17F B2t At @

Journal of KoSES Vol.3, No.2 71~78. 1998



74 A% - ol - AT

U4 EFHE-S #2 whatman filterd] S9AIA o
FA 7] Al 2mLe] 2-methoxyethanol 2
filter& A HHAD. 4F4E AqS 2-
methoxyethanol/20] &89 (30/70) 2.2 &
71 9std EA3HTE. Cis cartridgeo] 2mL
methanol, 6mL hexane, T4 2mL methanol
a8 2mL 2-methoxyethanol/g°] 2444
(30/70)% ©AUZ BHAZ. o] dHAE £7]
A7 2.5mL hexane® F7Flith o] A&
2.5g anhydrous sodium sulfate’} E°f &
2ERH| Yol && ¢H3] AAsn G.C vial
o gol ENqA7A 4TAAN AAeATE HEEE
E2r+ anthracened AMS3IGT #4& J &
W DB-5 fused silica capillary column 3 £
ol&34d&717} AFE gas chromatogra-
phy(Hewlett Packard 5890A)& sl ¥4
2x& 3HTAA 58 FAAF 0TR 5231
110colx EMaitt. 4 B4 AZe] 4
R3& 1 UL

2-4. Microbial characterization
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Fig 1. Pyrene concentration with time in

rhizosphere soil treated with deionized

water.
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Fig 2. Pyrene concentration with time in
rhizosphere soil treated with organic

acid solution
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Fig 3. Pyrene concentration with time in
non-rhizosphere soil treated with

deionized water.
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Fig 4. Pyrene concentration with time in
non-rhizosphere soil treated with

organic acid solution.
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Fig 5. Pyrene concentration with time in
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Fig 5. Pyrene concentration with time in
sterilized soil treated with organic

acid solution
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Table 3. Composition of agar media

Mineral salts medium
Component Concentration (g/L)
(NH,),S0, 05
MgSO, 0.3
K;HPO, 0.7
KH,PO, 0.7
FeSO4 0.01
Na;MoO4 0.01
MnCl; 0.01
CoCl, 0.01
glucose 10.0
agar 15.0
pH = 65403

soibsterilized soil & €MZ ¥7] d&d ol
el A5 vt 539 A3 A 5 9
o v YEFH LS SANNYS YSAeR
dZE HREES BARE 471AR ARl ¢
BaHES 2AY dig Hol2gz 24dmy
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CFU/g9 &2 A9 Zkez =z pyreneol
CFU/gell & 98< XA = A4S € 4 U
. wgd F= 100ppme pyrened njAIE<]
4Rl #HAo2 A4l 45E & 5 Uk
AE/RA 100839 2 %9 CFU/gS 1009
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Table 4. Microbial plate counts of rhizosphere, non-rhizosphere and sterilized soils with

mineral salts media amendments.

No. of CFU/g
soils Oday 100day
without pyrene with pyrene without pyrene with pyrene
Rhizosphere soil 1.1x10° 1.2x 10° 1.3x 100 1.5x 10
Non-rhizosphere soil 05x10° 04x10° 1.2x10° 1.1x10°
Sterilized soil 0 0 0.2x 10? 0.1x10

o] CFU/ge] %< non-rhizosphere £l 1]
&ta] pyrene ¥% 7A%%7) 212522 pyrene
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