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Abstract: [Objective] As the main feed additive in breeding industry, Cu®", Zn*" and oxytetracycline contribute
to high amounts of residues in livestock and poultry excrement and sewage, forming complex pollution. We are
aimed at screening strains to degrade oxytetracycline under the stress of Cu** and Zn*". [ Method] The strain DJ1
of oxytetracycline degrading bacteria was screened and isolated from culture wastewater using selective medium.
The biodegrading conditions of oxytetracycline by strain DJ1 were optimized. The tolerances of strain DJ1 to other
tetracycline antibiotics and chloramphenicol were determined. [Result] The strain DJ1 was identified as

Cutaneotrichosporon cutaneum based on morphology and 18S rDNA sequence alignment. The oxytetracycline
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degradation rate of DJ1 reached 78.83% after five days of culturations under the condition of pH7, 30 C

temperature, 50 mL liquid in 250 mL flask, 200 mg/L substrate and 1%(¢) inoculum size. In medium with lower

concentration (50 mg/L) of oxytetracycline, 50 mg/L Zn>* inhibited oxytetracycline degradation, while 50 mg/L

Cu”* inhibited oxytetracycline degradation in medium with higher concentration (200 mg/L) of oxytetracycline.

DJ1 strain had high tolerance to tetracycline antibiotics and chloramphenicol, the tolerating concentrations to both

were above 700 mg/L. DJ1 strain could grow on the plate of binary cross medium with antibiotics and heavy

metals of Cu”* and Zn*, showing dual resistance to antibiotics and heavy metals. [ Conclusion] DJ1 strain has

high tolerance to tetracycline antibiotics, chloramphenicol, Cu** and Zn®". It can efficiently degrade oxytetracycline

and can be used to control antibiotic contamination in the environment.
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ANLFHZF B (1 000 mg/L).
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M 50 mg/L LERIREFFRT LERNREE.

2) WP T pH A 7, R RN 1%(p), 2
50 mL, BE 20.25.30.35 fil 40 'C FLit 5 AN
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Fig.1 Colonial and microscopic morphology of strain DJ1
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Apiotrichum veenhuisii CBS7136 (NG 062085.1)
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Fig.2 The 18S rDNA phylogenetic tree of strain DJ1

25 BUEEX DI BHRERLEIERZMNEN

2.5.1 pH pH Xf DJ1 BB 58 R BCR W
Wikl 3 frzx. 78 pH 5~9 e P, DI X -8 R 1
(37 S8 \Eso Iy SR/ AN = KL NS e 3 i
pH7>pH6>pH5>pH9>pH10. pH7 A& i&E pH, %
pH 414 F B s 1% 67.36%. XK B DI
PRIGE B A KRB M (R, LR T P 85 1
B AR T A R b, X R R N LR R
TERRVE %M TS AT E, M L8R C IR,
T RGN B 24 S5 K 1, TEIE A Y TR, KA
T IEFEIAEL N pH JE R 2R ik, 5 AR 1)
5E pH — 8, AR T E e E B —
TE MR L.

2.52 BE RN DI BEELEERSCRWE 4

80

60

;‘8: N
20

TR EEME/%

Oxytetracycline degradation rate

10

=0

b
§ |
8 9
pH
BT B A R/NE FRER R 2 7 i35 (P<0.05, Duncan’s %)

Different lowercase letters on bars indicate significant differences
(P<0.05, Duncan’s method)

3 pH % DJ1 FFkIEELTEZHIFM

Fig.3 Effect of pH on the degradation of oxytetracycline
by strain DJ1
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Fig.5 Effect of inoculum size on the degradation of
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Fig. 6 Effect of substrate volume on the degradation of
oxytetracycline by strain DJ1
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Fig.7 Effect of oxytetracycline concentration on the
degradation of oxytetracycline by strain DJ1
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Fig. 8 Effect of Cu’* and Zn’" on the degradation of
oxytetracycline by strain DJ1
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