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Abstract: Degradation capability of a bacterium strain C-14-1 for various n-alkanes was investigated. Experimental results indicate
that C-14-1 can quite effectively degrade n-alkanes not only with a high concentration (> 50mg/ L individual alkane). but also with
a low concentration ( 2mg/ L individual alkane). Moreover, the degradation efficiency is closely related to the carbon number of
n-alkanes. After 48h cultivation, the degradation efficiency is generally greater than 85% for n-alkanes with a carbon number
between 10 and 22: while the degradation efficiency decreases to 15% ~ 78% if the carbon number is larger than 22. C-14-1 also
exhibits certain degradation efficiency for a low=concentration crude oil ( about 0. 3mg/ L) . The average degradation efficiency of crude
oil reaches 65% when the carbon number of n-alkanes is between 10 and 22; while the degradation efficiency drops to 28. 3% if the
carbon number is larger than 22. Under anoxic condition, C-14-1 can hardly degrade 5a androstane and hexamethylbenzene;
however, it can effectively degrade pristane, achieving a degradation efficiency of 97% . Under aerobic condition, the degradation
efficiency of 5aandrostane reaches 77% if used as the sole carbon source. However, 5arandrostane can be effectively degraded by
C-14-1 under either aerobic or anaerobic condition if there coexist other short-chain n-alkanes. After 48 h cultivation, all 5a
androstane can be removed under aerobic condition; while its degradation efficiency still reaches 64% even under anoxic condition.
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Fig. 1 Structural type of 5a-androstane
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Table 1 Degrading rate of individual compound

in the alkanes standard mixture/ %

Y51 5h 8 1lh  16h 25h  3l1h  39h 48h
mCp 34 24 65 46 88 94 94 94
wCy 68 84 100 84 100 100 100 100
wCp 92 100 96 100 94 96 91 100
wC;; 95 100 100 100 100 96 100 100

rChy 93 95 91 91 89 91 91 94
s 87 91 76 67 - 67 - 83
Cis 84 91 70 56 - 58 - 93

Gy 83 91 82 71 82 72 80 87
iy 80 91 81 73 79 71 77 85
rCy 81 92 5 65 77 62 74 86
nCao 78 93 83 87 83 79 82 89
Gy 73 92 77 86 84 79 85 89
nCa 67 89 64 86 22 69 82 86
nCa; 56 83 50 81 76 51 72 78
Gy 46 78 3 64 63 3 50 67
1 Cas 34 68 9 80 59 12 37 62
1 Cas 22 61 - 14 52 52 -9 8 52
Cay 13 50 - 34 41 46 -26 - 31 43
nCag 5 42 - 55 24 22 - 44 - 63 15
nCag 0 39 -7 23 36 -55 -73 24
wCyp - 10 32 -16 30 39 -6 -48 26
rCy - 18 22 - 18 50 67 -6 =45 44
wCy - 44 14 -6 63 79 8 8 70
rCys - 72 -16 14 68 55 20 19 77
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Fig. 2 Change of the concentration of individual compound

in the alkanes standard mixture
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Table 2 Degrading rate of individual compound in the crude oil/ %

Lkt 5h 16h 25h 34h 43h 48h
rCia - 29 100 - 93 60 43 100
i Cy 5 100 67 100 79 69
rCiy 35 58 87 44 57 100
s - 29 - 98 - 112 - 38 - 308 35
rCig 45 7 - 511 - 254 - 638 41
rCis 62 10 100 100 86 51
rCp 67 100 100 100 63 80
i Cag 47 100 60 100 17 49
rCy 100 10 51 100 41 33
rCa 89 94 68 54 93 95
rCas 80 100 86 25 95 - B6
rCay 60 - 67 58 - 30 50 43
rCas 82 - 184 100 83 69 76
i Cag 34 - 25 29 53 17 25
rCoy 35 100 -5 -22 - 22 - 30
i Cog 26 - 23 7 29 20 - 16
irCag 48 83 92 61 39 87
i Csg 14 100 9 100 91 25
rCa 85 - 88 - 121 16 65 5
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Fig. 3 Change of the concentration of individual

compound in the crude oil
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Table 3 Degrading rates of pristane, 5a androstane
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