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L #A A %
1.1 #e
111 BERCRIE: MEBIETAFFFFM/RTHLE A
SRARP X A 3P i ok
112 3E5Ek. OEMhEFRE: FRE 309, &
F1/i%: 10.0 g, NaCl 5.0 g, %iifig 20.0 g, Z&8/K 1.0 L,
pH=7.0., QUi L FEEE . FEHAEEFRE DI A
Pb(NO;),. 3CdSO48H,0, ¥ % Friase /i .
1.2 PRI

FRELZ: 0.5 mm i F9 £ 1.0 g, T&H KH
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10°-107° W M B B W, 43 E 0.1 mL F
PL**/Cd* H¢ FE ol 300/50 9T vedf 323, 57k
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RUFI RS, SRR RIZ L3R F Pb*/Cd™
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WV, R P D WA 1 B ) s i ke
JE, 1 SRl R B, AU e W BB ] 200,
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H Qo
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1L AT SE RS S XS L, IR R A A BE B
REAE 38 1 PR 358 8 Aty >Fe B AN R 52 T
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Bk 553 bp. PCR F=#alifb)s by, R4
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Figure 1. Morphology of the strain under light
microscope. A: Colony morphology; B: Mycelial
morphology; C: Conidiophore; D: Conidia.
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Table 1. Physiological and biochemical experiments of strains
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Experimental
XPert ¥ " " ¥ 15-45 3-9
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Figure 2.  Agarose gel electrophoresis of PCR
amplification of strain JB15.
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3. E#HIBLLET ITSERFIINARLELEN
Figure 3. Strain JB15 is based on the phylogenetic tree of the ITS gene sequence.
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Effect of adsorption temperature on the

adsorption capacity of JB15.
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Effect of pH on the adsorption capacity of
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Figure 7. Effect of inoculum on JB15 adsorption
capacity.
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2.3 HFIEWMARE

% Langmuir F1 Freundlich™®145 i i i s 75
BT, S50 NIE 8. 9 FisR . IBL5 MR KT . 4
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0.9334 71 0.8214; IB15 W4T . #h Langmuir 575
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Langmuir 255 W% fiHA % R® %5 T Freundlich 255 W%
MR R, UiRH JB15 Wi B4R B 1 AR AT S
Langmuir 575 W% B 5 i .

L5r ePb oCd
3=0.1718x+0.9544
131 R=0.9334
[ ]
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0
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o 1=03605x+0.2652
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Figure 8. Freundlich adsorption isotherm.
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Figure 9. Langmuir adsorption isotherm.
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Isolation, identification and biosorption characteristics of a lead
and cadmium resistant fungus

Lin Xie®, Yu Hao? Xin Qi*, Bensong Liu*, Yuchen Wen®, Lijie Liu*, Xiaojie Yang",
Zhongmin Jin'"

! Life Sciences and Agriculture and Forestry College, Qigihar University, Qigihar 161000, Heilongjiang Province, China
?Hainan Geological Survey and Design Institute, Haikou 570100, Hainan Province, China

Abstract: [Objective] A lead and cadmium resistant strain was isolated from the polluted soil of Zhalong wetland,
and the influences on lead and cadmium adsorption under different conditions are discussed. [Methods] The streak
plate method and progressive domestication were used for screening lead and cadmium resistant strain. The strain
was identified by physiological and biochemical tests, and by ITS sequence analysis. The optimal condition of the
lead and cadmium resistant strain was explored, and Langmuir and Freundlich isothermal adsorption models were
used. [Results] A lead and cadmium resistant strain JB15 was isolated as Beauveria bassiana, and the maximum
tolerant Pb®* and Cd** concentration of the strain was 1200 mg/L and 200 mg/L, respectively. Optimum conditions
for adsorption were found at pH of 7.0 with inoculation quantity of 8.0 g/L, at 30 °C for 60 min. Under such
conditions, the lead and cadmium adsorption rate reached 52.27% and 62.38%, and the lead and cadmium
adsorption capacity reached 19.60 mg/g and 3.98 mg/g, respectively. The adsorption process of the strain was fitted
well on Langmuir adsorption isotherm model. [Conclusion] The isolated strain JB15 has a good adsorption effect
and provides theoretical foundation for microbial remediation of soil heavy metal contamination.

Keywords: lead and cadmium, isolation and identification, Beauveria bassiana, physiological and biochemical,
bioadsorption

(K LFt4h: =%)

Supported by the Heilongjiang Provincial Higher Education Fund Research Project (135309483) and by the Qigihar City
Science and Technology Plan Project (2017GG1989)

“Corresponding author. E-mail: yyy6768@163.com

Received: 19 July 2019; Revised: 26 October 2019; Published online: 21 January 2020

actamicro@im.ac.cn



