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Effect of Hydraulic Loading on Antioxidant Enzyme and Digestive Enzyme

Activities of Earthworm in Biofilter

YANG Jian', ZHAO Li-min', CHEN Qiac-yan’, DENG De-han', YI Dang hao'

(1. School of Environmental Science and Engineerng, Tongji University, Shanghai 200092, China; 2. Shengang Street Office Nanhui District,
Shanghai 201313, Chmna)

Abstract: Through different working condition experiments, effect of hydraulic loading on antioxidant enzyme ( superoxide dismutase, catalase)
and digestive enzyme (cellulose, alkaline phosphatase) activities of earthwomrm in biofilter were studied. The results indicated that antioxidant
enzyme and digestive enzyme activities of earthwomns responded to hydraulic loading stresses differently. SOD and CAT activities of earthwoms
increased with the increase of hydraulic loading in the scale of 2. 467 m (m**d) ", eatlwomns resited external envirormental stress by
coordination function of artioxidation system, so they could survive in different conditions. In addition, digestive enzyme activiy, digest
ability, sludge reduction and stabilization effect showed excellent correlation ( p< 0. 05) . When the hydraulic loading was 4. 8 m*s (m** d)~ ',
earthwom bidfilter showed a high level of AKP, FP and digest rate( 41. 47% ) , which was notably better than that of other condiions, sludge
and organic matter reduction rate came to the maximum, 48. 2% and 65. 5% respectively. However, higher level of hydraulic loading [ 26.0
m’s (m**d) ~ ' Jrestrained AKP and FP activity markedly and metabolism level was affected, sludge reduction rate had certain decadence, so it
was unfavorable for eaithworm bbofilter to bring the ecological function into play. At last it is recommended that the hydmulic loading of
eattlwom bidfilter should not exceed 6. 0 m™ (m’+d) ~'.
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Table 1 Influent quality of earthworm biofilter
DO COD NH;-N SS BOD4
/C pH /mg.L—l /m3'(m2'd)‘1 /mg'L‘l /mg'L‘l /mg’L‘1 /mg'L‘l
1 20060501~ 20060531 17.5~ 2. 8 7.27~ 7.79 24 63.82~99.80 5 ¥~ 2712 2.3~523 31~ 44
2 20060601~ 20060630 21.5~ 27. 8 7.47~ 7.90 4.6 533 48 48.83~ 10379 8 62~ 2916 14.6~ 405 24~ 42
3 20060701~ 20060731 26.0~ 28.5 7.45~ 7.97 ) 60 43.65~ 89.84 8 29~ 21. 68 13.8~ 372 14~ 42
4 20060801~ 20060831 27.2~ 8.6  7.59~ 7.89 67 42.47~75.75 14. 57~ 21.70 14.8~ 454 29~ 38
1.3 pH (OM) ™
1.3.1 TP TK( )
COD NH:-N SS TN [ 16] .
TP [15], DO WIW Oxi330  1.3.3
[17]
, BODs Merck BODs SOD , SOD

1.3.2
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Table 3 Contaminants removal rate of earthworm biof ik eyf %
COD BODs NH;-N TP SS SOD
1 47 82 47. 00 0. 83 37.14 45 42 ’
2 47 36 56. 76 39.32 44.99 43 66 CAT ’
3 43 % 51. 56 49. 60 28.34 41. 76 , ,
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Table 4 Food-taken and excretion of earthworms i different conditions
OM oM ( oM )
/% /% [mg g ! [mge g [mgg” /% /% /%
1 60 70 37.67%1L 11 6.44%0. 88 10. 211 27 3. 77%0 40 36.92 45 8 60 8
2 63 30 37.24%2. 21 11 97£3.65 2. 45£5 52 8. 48%1 87 41.47 48 2 655
3 58 0 36.5040.70  840%0.89  12.97+129 4 53%042 35.31 412 546
4 58 20 37.57%0. 76 5.54%0. 84 8 2711.23 2.73%0 39 33.01 405 529
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SS OM oM
, ) , 2 oM
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