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Effect of starch and aeration addition on degradation of HMW-PAHs by immobilized Fusarium. sp in a pollut—

ed and aged soil of a coal mining area

ZHANG Xue-na!, JTIA Hai-bin', LI Cheng®, WANG Wei'!, ZHANG Li—xiu', FENG Sheng—dong'", YANG Zhi—xin'?"

(1.College of Resource and Environment Science, Agricultural University of Hebei, Baoding 071000, China; 2.Key laboratory for Farm Land
Eco—environment, Baoding 071000, China; 3.Hebei Institute of Environmental Science, Shijiazhuang 050000, China )

Abstract : The soil incubation experiment was performed to study the effect of starch and aeration addition on HMW—-PAHs degradation by
Fusartum.sp in polluted and aged soil of a coal mining area. After 60 days incubation, the degradation rate of 10 HMW—-PAHs as well as the
change rule of soil enzyme activities were analyzed. The results showed that the treatments were in the following order in terms of Y 10
HMW -PAHs degradation rate ; immobilized Fusarium.sp + starch + aeration(J+D+0, 29.19% ) =~immobilized Fusarium.sp + starch(J+D,
25.89% )>immobilized Fusarium.sp(J, 16.54% ). There was no significant difference between J+D+0 and J+D for the degradation of ¥ 4—
rings, 2, 5-ring and Y, 6-ring PAHs, but their degradation rates were higher than J significantly (P<0.05 ). The degradation range of 10 in—
dividual HMW-PAHs were 9.12%~21.73%, 17.93%~43.12%, 24.34%~35.79% in ], J+D and J+D+0 treatments respectively. The results
demonstrated that far higher degradation rates of the 10 individual HMW PAHs were achieved in J+D+0 and J+D treatments than those in J
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treatment, but there was no significant difference between J+D+0 and J+D. The removal rates of BKF presented the highest increase extent

in the two treatments and increased 68.09%, 63.78% respectively. In addition, the treatments were in the following order in terms of catalase

enzyme activities : CK>J>J+D>J+D+0( P<0.05). We found that there were significant(P<0.05) linear negative correlation between the re—
moval rates of the 10 individual HMW—-PAHs and catalase activity in soil. However, the degradation rate of Chry, BkF, InP, DbA, BghiP had

significant(P<0.05) linear positive correlation with lignin peroxidase activity. In conclusion, the individual PAH was removed by different

treatments selectively, and the degradation rate were significantly improved by adding starch.

Keywords:a coal mining area; HMW-PAHs; immobilized Fusarium.sp; starch; aeration; soil enzyme activity

235512 (Polycyclic aromatic hydrocarbons, PAHs)
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DX R S i 4 A FH - 398310 L2 ML TR ) 22 B 05 s 7
Sy, A PR Fi X A6 28 B AR AT X A H g
th PAHs A7 A XS PEAL K BE, 89% 1 A7 AE A= 25
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G, R EKRFEFF AR BRI Fusarium.sp ZH-H2
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Table 1 The basic physical and chemical properties of soil

HEE B Available
phosphorus/mg kg™

FHRCA Available

A Type
H Type nitrogen/mg - kg™

AR Available A HLIF Organic matter/

H
potassium/mg - kg™ g kg P

(o h 1.171 60.47

27.13 39.49 7.46




TR, 2 AR INTERS R O 52 Ak Fusarium.sp 165 507 X 4075 Y 13 HMW-PAHs (4545 1711

CIFe EPyr

EiBaA lChry E2BbF S BkF #BaP HEDbA ElBghiP B InP

T = H
% L = |
-— -
0% 10% 20% 30% 40%

[EE s

50% 60% 70% 80% 90%

Percent content

..............................................................................

4 35 PAHs: 98 B (Flt) \2E (Pyr) 3 (a)B(BaA ) Jiti (Chry) ;5 3F PAHs: #31:(b)2¢ B (BbF) ZEFF (k)26 B (BKF) . HH-(a)EE (BaP)
9 (a,n) B (DbA);6 3 PAHs: #If(ghi )4E(BghiP) \BiZE(1,2,3-cd )i (InP), St 10 filr HMW-PAHs
4-ring PAHs: Flt, Pyr,BaA, Chry ; 5-ring PAHs: BbF, BkF, BaP,DbA ; 6-ring PAHs : BghiP, InP
B 1 +iEhE A PAHZE Y 10 # PAHs WESSE

Figure 1 The proportion of individual PAHs content in total
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Table 2 The treatments of HMW—-PAHs degradation in soil
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Figure 2 The degradation of the total PAHs and the PAHs with
different rings in soil by immobilized ZH-H2

in the different treatments
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Table 3 Soil enzymatic activities in different treatments

A3 ARFTFR L AAPEGE P Lignin B AR
Treatments perosidase activity/U-mL™" Catalase activity/mL-g™
CK 8.47+0.40b 2.90+0.45a
J 9.68+2.91b 2.21+0.25b
J+D 12.37+4.44a 1.45+0.06¢
J+D+0 12.37+2.59a 0.89+0.12d

LG E S Chry BKEF InP DbA BghiP )25 5% 5
BEEIEAE . ZaS R — PR TiAB il RE S5k VT H
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Figure 3 The degradation of individual HMW—-PAHs in soil by immobilized ZH-H2 in the different treatments

& 4 BEES & HMW-PAHs XBRRMEXES T

Table 4 The correlation analysis about the soil enzyme activity and the degradation of ten different HMW-PAHs

PAHs IR A RS VLT HREL AR AR L T e HRRL
i Catalase activity Correlation coefficient Lignin perosidase activity Correlation coefficient
Flt y=—58.166x+148.16 0.77%* y=0.857x+10.42 0.62
Pyr y=—41.378x+111.33 0.65 y=0.5464x+14.086 0.47
BaA y=-90.912x+228.88 0.67* y=1.154x+15.781 0.46
Chry y=-97.622x+238.29 0.90%* y=1.3514x+8.1363 0.68*
BbF y=—47.156x+123.7 0.50 y=0.3845x+15.686 0.22
BkF y=—146.87x+343.27 0.897%* y=2.1085x-3.8788 0.70*
BaP y=—126.08x+298.26 0.88#* y=1.7266x+1.2395 0.65
DbA y=-134.19x+320.31 0.897%* y=1.9415x+2.9594 0.70*
BghiP y=—112.8x+277.69 0.887%* y=1.6487x+10.726 0.70%*
InP y=-180.65x+428.98 0.927%%* y=2.6118x+1.7874 0.73*

T #5% R F K5 #¥ 1% BF K-
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