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Screening and degradation properties of three kinds of agricultural antibiotics degrading fungi

WANG Qiang—feng'?’, ZHU Peng-ling’, XIA Zhong-mei'?, WANG Yun’, ZENG Yun®, HOU Yong"*

(1.Biotechnolgy and Nuclear Technology Research Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China; 2.Sichuan
Lanyue Science and Technology Co., Ltd., Chengdu 610207, China)

Abstract: Fungal strains capable of degrading oxytetracycline, norfloxacin and sulfadiazine were screened from the soil contaminated by
heavy metals. The strains were enriched and domesticated in medium with the antibiotics as the sole carbon source. After isolation and
purification of antibiotic-resistant fungi, and the purified strains were returned to the liquid medium with antibiotics as the sole carbon
source. Then used high—performance chromatography (HPLC) and UV spectrophotometry to detect the antibiotic degradation ability of each
strains, and those strains were identified by morphological characteristics, the ITS DNA sequence determination and phylogenetic analysis.
Four strains of antibiotic—degrading fungi named KS248, KS256, KS257, and KS272 were screened and identified as Fusarium
verticillioides, Fusarium solani, Aspergillus sydowii, and Penicillium janthinellum. Among them, strains KS248, KS256, and KS257 had the
ability to degrade oxytetracycline, norfloxacin, and sulfamethazine; strain KS272 had the ability to degrade oxytetracycline and norfloxacin.
Under antibiotic content of each antibiotic was 1500 g+ L™, 30 °C, 150 r-min™, after 7 days dark culture, the strain KS272 had the strongest
ability to degrade oxytetracycline and norfloxacin with the degradation rates of 40.29% and 10.49% respectively; The strain KS256 had the
strongest ability to degrade sulfamethazine and the degradation rate was 18.53%. The strains had the ability to degrade two or more
antibiotics. The ability of strains to degrade antibiotics from the highest to the lowest was oxytetracycline, norfloxacin, and sulfamethazine.
As the concentration of antibiotics increased, the ability of the strains to degrade each antibiotic was weakened.
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Table 1 Strains with antibiotic degradation functions

HitE % Antibiotics ¥ Concentrations I [ Ttems KS248 KS256 KS257 KS272
+E/EF HEYie/e- L 11.53+0.12 5.41+0.09 9.55+0.18 13.17+0.20
50 wg-mL™ WA 1% 78.6420.15 20.1720.23 30.59+0.14 84.13%0.35
1500 pg+ml™ Wek it 1% 34.63+0.43 1.0420.26 24.3420.31 40.29+0.17
R A Y1 8.37+0.17 8.03+0.09 5.160.14 10.91+0.27
50 pgemL™ WEEifE %1% 37.54+0.35 33.59+0.46 15.67+0.55 46.31+0.36
1500 pg-mlL™ REAT 2R/ % 2.31+0.13 1.73%0.54 9.77+0.28 10.59+0.49
il — R g /g1 7.95+0.38 12.31+0.26 10.52+0.15 1.07+0.25
50 pg-mL VAR 1% 40.37+0.34 63.72+0.16 57.8420.29 10.24+0.30
1500 pg+ml.™ ViK% 9.83+0.14 18.53+0.21 11.14+0.27 —
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Table 2 Oxytetracycline, norfloxacin, sulfadiazine

HPLC recovery rates

PUER NI &S

Antibiotics Concentration/pg - mL™ Recovery rates/%

THR 30 92.14x0.32

40 94.58+0.15

50 96.33+0.48

W 30 91.64+0.26

40 93.91+0.34

50 96.47+0.29

i — F e 30 92.68+0.17

40 95.06+0.35

50 96.01+0.61
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Figure 2 The morphology of the strain KS248,KS256,KS257 and
KS272(x400, cotton blue staing)

nellum (KM268714) 1£ [d] — 73 32 b, AU 7 99%
KS257 5 B £ i 5 Aspergillus sydowii (LT745389) 7£
[/ — 4% 32 b, A UME K 99% ; KS256 5 Ji Kz 4k 1
Fusarium solani (JN222393) £ [6— 43 3% b, AHLI1H K
99%; KS248 5 % Ik ] W Fusarium verticillioides
(KC752592)7E[A]—43 3 b AR 99%

54 T AR TE A 22 R AE , TR AR KS272 %87 0 T 5%

H % Penicillium janthinellum (GeneBank Accession:

A :KS248 TR IETAT ; B: KS248 TR #1511 ; C : KS256 B BRIE T 3 D : KS256 TR T 1M1 5 - KS257 B RR IE T 5
F:KS257 PR T3 G : KS272 TR IETAT s H : KS272 T #4157
A :The face of colony of strain KS248; B: The reverse side of colony of strain KS248;C: The face of colony of strain KS256;
D:The reverse side of colony of strain KS256; E: The face of colony of strain KS257; I: The reverse side of colony of strain KS257;
G : The face of colony of strain KS272; H: The reverse side of colony of strain KS272

B 1 EEFEPDA TR EMEERS

Figure 1 Colony characteristics of fungi on PDA
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Penicillium ludwigii (NR_138339)
E Penicillium ochrochloron (HQ392499)

Penicillium cremeogriseum (KU933446)
Penicillium glaucoroseum (NR_138338)

E KS272 (MH045736)

Penicillium janthinellum (KM268714)

Penicillium griseopurpureum (KF296408)

Penicillium raperi (KC797647)

Aspergillus flavus (KU561920)

— Aspergillus foetidus (LT745388)

Aspergillus oryzae (KP307914)
Aspergillus parasiticus (KJ783263)
Aspergillus parvisclerotigenus (KC964101)

{ Aspergillus sydowii (1.T745389)

KS257 (MH045735)

Fusarium solani (JN222393)

KS256 (MH045734)

Fusarium verticillioides (KC752592)

KS248 (MH045733)

Fusarium proliferatum (HQ332533)
E Fusarium oxysporum (AB586994)

Gibberella moniliformis (JQ277275)

B3 4kEHE rDNA-ITS 5 N-] BR5 & Bt

Figure 3 Neighbor—Joining phylogenetic tree constructed from rtDNA-ITS sequence of four strains
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MHO045734 ) ; & ¥k KS248 R 48Rk J1 14 Fusarium verti-
cillioides(GeneBank Accession: MH045733)
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