Hans Journal of Agricultural Sciences &NVE}2#, 2021, 11(6), 528-534 h'ansixmi
Published Online June 2021 in Hans. http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2021.116072

o

TR

HARMKY, REMA, BER, FHE, RRE, K WY

YL AR AE IRl SR R, mF S
RN SR IEIE IR G P R BA IR AR, 1T 4RI
Email: 1228994786@qq.com, “shixiang841123@163.com

— KT £ B B R 28 RE 5% LI B 14

Wehks Hi: 20214F5sH7H; S HEHE: 20214F6 H4H; &KAAHM: 20214F6H16H

W =

HE: DRTAETE BV XA @i — R EER (RS 150675-1)ik%brkl, xHx
WARIEATYI P e MR IR T . 5 RARSENE. REAKE ZHHXERETISEE, ¥
RAWKERE. EEBRRE. HE. pHEETHESBHBRMREE. &R WREEKJS0675-1)¥]:5
% 5 J& TH#)& (Cladosporium), #EEH40°C, pH=6, CA2*RE HN50 mg/L, HEEO0.3 ghf1S0675-15
BRI B 4 B4R (Caz ) KB A R B .

K]

AR R, &5, W

Identification and Biosorption
Characteristics of a Cadmium
Resistant Fungus

Kangxin Tian'*, Jianwei Huang!, Mengting Peng?!, Hanlin Li?, Fukui Chao?, Xian Shil#

'College of Biological and Agricultural Sciences, Honghe University, Mengzi Yunnan
*Xuzhou Xinsheng Lvyuan Cyclic Economy Investment & Development Co., Ltd., Xuzhou Jiangsu
Email: 1228994786@qq.com, “shixiang841123@163.com

Received: May 7, 2021; accepted: Jun. 4™, 2021; published: Jun. 16", 2021

(=
il HAER .

NEGIH: B, s, 28, WK, RRE, M. — AR R K% SRR D] R,
2021, 11(6): 528-534. DOI: 10.12677/hjas.2021.116072


http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2021.116072
https://doi.org/10.12677/hjas.2021.116072
http://www.hanspub.org

HH e 45

Abstract

Objective: A cadmium tolerant strain (IS0675-1) was isolated from the surrounding soil of Lao-
chang tailings area in Gejiu City. The strain was preliminarily identified and its adsorption capaci-
ty was studied. Methods: Morphological observation and phylogenetic analysis were used to pre-
liminarily identify the strain, and to explore the adsorption characteristics of the strain under
temperature, heavy metal concentration, bacterial biomass and pH gradient. Results: The results
showed that the cadmium tolerant strain (IS0675-1) belonged to Cladosporium. When the tem-
perature was 40°C, pH = 6, the concentration of Cd?* was 50 mg/L, and the amount of strain was 0.3
g, the overall adsorption effect of IS0675-1 was the best.
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1. 5|15

TR PR RIERI RN, FEBEE B E Rt R, HR/K. PRERCRAEYIRI R[], #55 SCRR R 2]
[3] [4]ZE W, B [XJE b E 4RI 4™ H . 46(Cd). fHi(As). HY(Pb) R (Cr)5E 4 @ e R AER [X &
g I E RN R . EE R (CA) R ABERINTRAE 1, B P2 BRI R AR = R
JRE S H (1) T T 11 1 ] L ) - A T K S R A B O RS 5] . SR SR T X R T A
A RS R T BRI, 0] & B AR B T R, EL g e 2, M AAE DA [6]. FERET &
BEL G IMEEN, FERSHEEARTATH. FHYRG il T A TR 2 SR &K ([7] [8]. 1=
SR RMEEREARY, EMEERARIGESCR G BER R SRS JRERAEEE, HEEZEA
AT ERL[O]. ARV U AN R EE A A AR B A IR SR ORGP v, RSG5 e L ImE S, 1
) I A7 — 8 B R B [10] [11]e B (UREE . pH KOS5 0 e s = Az sem, IR H 2
IR RSB BT LAE 75 33— 2D AT Wit 2 4 a8 B R IR0 AR DR P DL S R PRV AT I 7, ) 1358
1B G FE AL LB BRI AR AR o ASHIF0 R R SRR T 1 S R A 2 A 0 Je 3 P B K1) v ik — PR AR Tiid 52 500
mg/L 5(CA™ )R B (i 5 : 1S0675-1), ZHMRETMNAL) B XIRER 4, s AR,
ITHFINES T EM, FRNREAFEERE . pH. CA* R . BB T % m b 548 48 00 b
PEWFIC . IR AR TE 4 8 A0 TS e T R AL 1 Bk

2. M ERHE
2.1 #§

BRI VR SRV T i ST A A A7 et A — PRI AR B AR (SR 5 . 1S0675-1), BEIMT 3% Cd** 500 mg/L #<J¥. Hitk
KETFTAHTEZ] B XEFr-E L4 23°15'56"~23°21'39", %4 103°07'28"~103°09'14"). 44 %7
EEBIERT R (g/L): H#C7E 2009, MIAIHE 20 9, Bl 18.0 9, K 1 L. HERERCKHE T R AGAIILAT IT T
A=, M4y, ICP-OES 43 M X (351 perkinelmer A ], optima 8000).

DOI: 10.12677/hjas.2021.116072 529 LR


https://doi.org/10.12677/hjas.2021.116072
http://creativecommons.org/licenses/by/4.0/

IR %

22. B

2.2.1. MsREPkL1L
B A SR R 2 Pk T AR R DR 1S0675-1 7EFAR R 2R 4% 3 Wk UL LT E Rk Aifk[12], Bk
KA. FEEEE I R M B DR R IR IR, BT T — D AR R RERI AT

2.2.2. THERERNESHUESLEE

oy B ANAAL J5 IR 1 TR AR e B B B G SR AR R g, 28°CHEFR 10 d, MEREILE. [FR,
1S0675-1 B g TAEY) TAEA R A RN E . ¥ 7 53k4T Blast 574153 4, B 5E & W bkI4 2 b K AR,
PE. fH MEGA 5.2 IR RG K E W .

2.2.3. THEREHRII SR BITERER 5T

FELW =AML B TK, RAFREERLR, SFEAFEREZ. pH. EERIKRE. wHE, 7))
EMMAEYIR 2, BT, AR E 1. iRsids, Mugdtidgrwis, A ICP-OES Il
SEWHUF AR Cd BIREE, RIS ICE XIS, =REE,

Table 1. Biosorption experiment design
=1 DRBfSEEIRIT

F5 birNia pH HE R FE(mg/L) T P[]
1 20, 30, 40 6 100 0.2 12
2 30 4,6,8 100 0.2 12
3 30 6 50, 100, 200 0.2 12
4 30 6 100 0.1,0.2,0.3 12

224 ESEEWMIE
BEBWIRE = (ZAFEMESBIRE — SLRAEMRHIRE)/Z AR ESBEIRE x 100%.
2.3. ¥imare
SEIGHAE K F Excel 2013 4341, FIHH SPSS 20.0 #E47 HLIKI 2 7 Z 43 BT (ANOVA) Fil Duncan #6:56 % 5 Lt
B (P<0.05), ZiHRLLITIME £ brEZERIR.
3. BERE S
3.1. EHRRIEAENEE

HE 1 TR H, 1S0675-1 B R T& EME4k (0 SUR, J Rib g w2 B A9 EBIR, BB,
WK AR, B R DYEY 8 ETER R R, MR P RERE, WY R E . He
Ao, HHEMTFRES, 55T 2MEEBERE, Y0 %SE N amRl. 1S0675-2 Bk V& ik
FLABYER, ZEIEE SRS, WEAENESS, AEELRBNPR b W2 RA RIHE R
T RIS

3.2. BHRLE

4T tH 1) 1S0675-1 W pkIE il A TAY TREA IR 2wl 7 . 8id Ezup #: 2N B 2RI 241 DNA il EL
RS IEIR AR DNA, HEAT PCR 431, JEPRIIN 7 45 5 7R 1S0675-1 BRI BE 202 525 bp (L] 2) . i
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FH R bE AR 250405 P (http://rdp.cme.msu.edu/index.jsp) FE A 0T L4 #i, - 45 R s 1S0675-1 B ik 5 H R 51 [R] s
EERA 10 ¥k, FIUEYEHE R 7 100%. & %570 %08 MK813961.1, MK813962.1, MK813959.1,
MNO77441.1, MN128233.1, MK355726.1, MN186996.1, MN186740.1, MK780233.1, MN696552.1, %%
4 NCBI (http://blast.ncbi.nlm.nih.gov/Blast.cgi)fE£& 7 T LA K €] 3 RGuk BEW 04T, WP %% 1S0675-1
PR J&E T 1% 3 1% J& (Cladosporium) .

Figure 1. Colony morphology
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Figure 2. Results of PCR amplification
2. PCR i 45 R

—99: Cladosporium cladosporioides (MN696552.1)
27 Cladosporium sp (MK780233.1)
{ Cladosporium cladosporioides (MN186740.1)
18 9 Cladosporium cladosporioides (MN186996.1)
{ Cladosporium sp (MK355726.1)
47 Cladosporium sp (MN128233.1)
e 150675-1

/] SE— Cladosporium sp (MN077441.1)
Cladosporium cladosporioides (MK813959.1)

99 { Cladosporium cladosporioides (MK813962.1)
34 Cladosporium cladosporioides (MK813961.1)

Figure 3. Phylogenetic tree of 1IS0675-1
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3.3. T imE kAR PR 5

331 BF

HE 4 750, PR 1S0675-1 EARIFIIRE T, K54 @ AR (CA> ) W I A B — e g, Bl IR
IR Y, SRS L, 40°CAHE TN HRAE 72.2%, H K 30°CIA 65.85%, f/bHI
REFE A 20°Cik 65.75%, 40°C AL R 30°C, 20°C 4%l 6.35%. 6.45%, {H&AbFE 2 [6) ik &

HE.
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Figure 4. Effect of temperature on the adsorption rate of 1S0675-1 strain
4. BREXT 1S0675-1 BRI MR
3.3.2. pH

BHIE 5 AT, BERREEAN RN pH ALER R R H B 22 A E] . pHE AL EE R 1S0675-1 T A
I % i Kk 68.85%, /N pH8 ALFEIY Iy %A 62.6%, pHA AbFE T B MR KWL I KA, R4 58.65%. pH
XF 1S0675-2 TRk RV Bt ZRAEAEAR K IR, MR Bt 4 5 pH A — & ARG . 7 pH 7E 4~8 [YE I,
BEE pH 3G IR B 2z g in. pH {EN 4. 6+ 8 MR HiA E] 67.9%. 82.6%-. 79.6%, LLpH=8

R B 28 SR A
80 a
—_ a a
S 60
= 40
fﬁ
% 20
0
4 6 L
Figure 5. Effect of pH on the adsorption rate of 1IS0675-1 strain
5. pH X 1S0675-1 BRI M ZR 20
333 EERERE

B 6 R, BEARE Co® oM Bt 5 bt 25 4 JB IR BE (3 0, R I ID (K %5 . 50 mg/l Ab B R T R
B 28 55 K H 89.6%, L1k 100 mg/l bR T T A% 1 W B 268 46.53%, 200 mg/| b FE N W it 28 B AR A 46.53% .
23 J7 2T, KL 50 mg/L 4bFE 5 100 mg/L 1 200 mg/L AbFEik 3575 . 100 mg/L AbFEAT 200 mg/L
PSS BT E SN

334 BE
B 7 wrgn, ANFEEERE 1S0675-1 X E & BRI EEAR, E—ENEEEERN, ZEk
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(I B 56 it P BN T T . BRI 0.3 g AR BRR N E A 4R (C ™) AR P SR A KA B 76.4%, 0.2 g
BRI 220 67.28%, WiE M 0.1 g AR T I B 22 A (IR AL 56.55% . B & 0.3 g AbFE T W Bt 2 Ll 1 &K
0.1g it 19.85%, b 0.2 g FEEH 9.12%.
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Figure 6. Effect of heavy metal concentration on adsorption rate of strain
1S0675-1
& 6. E€BKEXT 1S0675-1 EHKIRHZE R0

100

Cd2 I [t 2R (%)
- N o
(=) (=) (e

[\S3
[=]

(=]

0.1 0.2 0.3 e

Figure 7. The effect of the amount of bacteria on the adsorption
rate of IS0675-1 strain
7. EEXT 1S0675-1 BRI ZEF2 0

4. R S4L

ARWFFCR R E T ROIEA AT R X L3 o ik i — AR 4R B Mk 4w 5 1S0675-1, £&4)
WO NS, S X MO E, JB TR AT BTG TR A T AL E M e H IR 2,
5 A (13 AN AR A M T b L R 1 3 1 7 B H P — MR T 4R (C ) ¥R S 15 mmol/L BA I 1 B 8 1
6~20 p, & %58 Nk T % (Paecilomyces lilacinus Samson). R [1412% A\ M 8% [51 K 35 4 438 7 3k He 1y —
PRI AR B TE A-2, J& T8 )1 8 (Fusarium sp.), ZEARAS[LS] BRI 20 28t — PRI 4% E 1 8 T 5 &
J& (Paecilomyces lilacinus M1), ‘& HefE 40 mmol/L [PARRE TR AR K AR IR SIS 8 0 100 45 8 B T 1)
i 4 BRI REE, HindeEaE BB EEE R LR, NG E SR L ER
BET H IR AR -

A ESRRMEE 2. pH BEERERE. HREZEEMNEM. 5iEE 513N E Rk
PN T Mg EL R R 420 B L 0 BT TR bR 6~20 p 46075 55 J8 (Paecilomyces lilacinus), 5L 9 30°C IS 2%
HetE N 56.6%, pH 3K 3.5 B B A 4 B4R (Cd™) T IR R e AE s R N 56.3%,  [A]F (45 H [|) 26 £ )
XTEt, 108 h Wik E T2 56.8%. X2 [ [16]55 ] H i 5 2 (Penicillium simplicissimum) A1 5 fih
(Aspergillus niger)W ff 5 (Cd*") e pH (A 5, AVCGRE et pH 5 LA BRI B pH AR ELAT 5
KZEPE, AR BT BERA G % pH i 52 PEAS RIS i) Bt pH AN ] AXSEG H B Ak 1S0675-1 1) 5 4
e W B fE 7 52 R 4 e VR P V2 T e g B N, M PR i R BTSRRI, G 50 mg/I B B R R B A gk
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BT ARG 1) B AEEAE 89.6%, 200 mg/L B IR Bt g 77 KR BE B FRARAN R 46.53%, 1 B A SIS H R i
M ARAE - AT 7T LA L A DR 250 25 4 TR W PR RO S, SO0 T8 A OB B 2% 1 B2 v LR B i 0 L B X,
WA R T ER SR M. 2 R, IR 8 40°C, pH=6, Cd* 50 mg/L, & 0.3 g iy 1S0675-1
BRI AR L B 2 48 4 (™) O SR A B R 25 1 o AR () T B MR FEE o) 7 4 0 D P B B AR (R, 7 — 2 [ B
RN, MEESRET R, Wk E SR (Cd™) T = EEUE I e

E&WE

AT AR ERIK GRS LI H ——HFFEHH O X ERE SR R PR - £ -

Kr[RME S HIIRWT 5T 2018FH001-115), £L3 5B K = A= G A Il 257 %1155 B (DCXL190029) .
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