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Screening, Identification and Application of Iron Production Carrier Fungi Ti-11

REN Xinping, LI Sheng, QIYilin, RAN Song, ZHANG Cheng, ZENG Xiaoxi
( College of Life Science and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: As a kind of chelate with high affinity to Fe'" produced by microorganisms and gramineous plants
under iron deficiency conditions, the siderophore helps to promote the transformation of insoluble Fe’" into soluble Fe**
in the environment. In this current research, a high-yield siderophore microorganism, namely Ti-11, is isolated from the
rhizosphere soil of plants, which is identified as Penicillium oxalicum capable of producing carboxylic acid siderophore
with a maximum yield of 84.13% on the ninth day. By optimizing the single factor experimental conditions of microbial
siderophore cultivation, the optimal carbon source is determined to be glucose 15 g/L, and the optimal nitrogen source
is determined to be acid hydrolyzed casein 6 g/L with an optimal initial pH of 8.0. Finally, taking Escherichia coli and
Staphylococcus aureus as experimental subjects, an investigation is made of the inhibitory effect of siderophores on
common pathogenic bacteria. It is found that the supernatant of the siderophore can significantly inhibit Staphylococcus
aureus, with the best antibacterial effect when treated for 24 hours.
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MKB 1753 Hh 15 mL, BRKMEEEN 5 g.
BEIR A B 2.5 g BiMREE 1 g, ¥ T 1 LK, pH AR,
121 “CE T KH 20 min,

CAS [ERRE SR Uit/ 50h 10% 1R /K fifk i
M 30mL ., R ECN 20% FRERAR 10 mL., 0.1
mol/L B R EL 2% #h ¥k 5 mL. 1 mmol/L CaCl, 1 mL.
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YA 1 mL ¥ J# 4 0.25 pmol/L 1) CuSO, ¥ W 1 1
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Fig. 1 Screening of iron producing carrier strain Ti-11
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Ti-11 FFETE PDA KiFR3t bR, ISR PR
IR A 22 (B 2) A KGR BRG AT,
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Wity BT . 75 BEE NI R T 22 LU
K. REDEH | GHEFTR RS FRIEA 2%
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a) WKIEA
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2 Ti-11 BB
Fig. 2 Strain morphology of Ti-11
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FEHUTI-11 B RNA, 3% 5% 53¢ 4 ) cDNA J5 PLE
B3 5 | HEFT PCR, PCR ™ M58 i L Ik 30 IE I 1%
L T, K025 SR T NCBI-BLAST i
FPFI RS, SRR R R S T R R B AL
RERIE. Ti-ll REE B WL RWIE 3 IR, 59
R Ti-11 [61RE B B 0 R Penicillium oxalicum, Bl
HRERR. HEE U DB SRS R LG A1
i Ti-11 N R R

Penicillium sp. LH33

Penicillium oxalicum strain 114-2
Penicillium oxalicum strain CBS 336.59
Penicillium oxalicum strain MI* 22517
Penicillium oxalicum strain sscl-5
Penicillium oxalicum strain ZMQL10
Penicillium sp. strain GLY26

Ti-11

Penicillium oxalicum strain TGQOMO1
Penicillium oxalicum strain IHBI 2329

Penicillium oxalicum strain QRI"'392
3 Ti-ll RERER
Fig.3 Phylogenetic tree of Ti-11
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FIHTEE HM 36 8 0 I 5 T ok 1) 7 Bk A i
FEBR 1 d E HBREATE I, SR 4 P

90

0 1 2 3 4 5 6 7 8 9 10 11 12
I fa)/d
B4 Bk Ti-11 PREREIR I 2k

Fig. 4 Iron production carrier curve of strain Ti-11

Ti-11 B BRER R ALK, 78 1~7 d 2B
IRy E e, TR 9 d NP KA, BREUATE RS
84.13%, L 73 A 01 G AT 2 Fo o BRI L
F7 48 h B BRI S B K T 30.69%. HAE 79 d
RPN RRE . Z I B I TRl BE R, bk A A
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WOZRBNRA N LA B2 . A T mL A1 3 mL
FeCly A PR 2L i (B 5b) , Ul BHZ SR
NS R AR R LS By Rk Ak . 5840kt
JEVE S TR R R R R T R TR VR, &5
QA 5¢ i, RN IRAE 190~280 nm 22 8] H BRI
UERARIAR Ti-11 B PR d AR RN R R Rk AR

250 300 350
FK/mm

) SHPRPAAMSS

200

b) FeCl, S2H45 7

BS Ti-ll FHREFERBEEER
Identification of Ti-11 iron production carrier types Ao
ntEl 6 Firas, Ti-11 Wbk 00 de HERR U 2 i, e
HENEWR L 15 g/Lo IR 7 Bz, Ti-11 AR i
HERBUEMOK AR, HARERE N 6 ¢/L.
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Fig. 6 Carbon source and carbon source concentration optimization results
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Fig. 7 Nitrogen source and nitrogen source concentration optimization results
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rihpHIE

8 ¥4 pH EMULER
Fig. 8 Initial pH optimization
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Fig. 9 Inhibitory effects of Fe-carrier supplementation on

Staphylococcus aureus (top) and Escherichia coli (bottom)
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Fig. 10 Inhibitory effect of reaction time on

Staphylococcus aureus
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