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Abstract. Exopolymers (EPS) are high-molecular-weight polymers secreted by some micro-organisms and have several
applications in food, pharmaceutical, packaging and agricultural industries, as well as medicine. Actinobacteria are valuable
bacteria in biotechnology and many commercial drugs such as antibiotics, antioxidants and immune-suppressant agents are
derived from Actinobacteria. Recently, their other capabilities such as exopolymer production have been taken into
consideration. Due to the high potential of actinobacteria in producing various compounds and increased prevalence of
infections by antibiotic-resistant pathogens, the aim of the present study was to evaluate the potential of isolated
Actinobacteria from various locations of Iran to produce EPS with antimicrobial activity. Appropriate dilutions of the samples
were, therefore, cultured in ISP2 medium after treatment. The isolates were primarily identified by morphological tests. Then,
their ability to produce EPS was investigated in BHI medium with 5% sucrose. The exopolymers of the most efficient strain
were analyzed by UV-visible spectroscopy and FT-IR. Finally, the most efficient isolate was molecularly identified. Of the
120 isolates, 38 were able to produce EPS, and six had significant capability of producing EPS (10-14 g/L) and showed
antibiotic activity against Staphylococcus aureus, Bacillus subtilis and Aspergillus niger. The EPS of the strain So49 had high
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absorbance in 190-230 nm, but did not have absorbance in 260-280 nm. Therefore, it does not have any protein impurity. The
EPS has hydroxyl and carboxyl functional groups, according to FT-IR analysis. 16S rRNA gene analysis showed that the
most efficient isolate had 99.68% similarity to Promicromonospora xylanilytica.

Keywords: antibacterial activity, antifungal activity, polysaccharide, Promicromonospora, rare actinobacteria
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Table 1. The primers used for amplification of 16STRNA gene.

Primer name Sequences Tm (°C)
9F 5’- AAG AGT TTG ATC ATG GCT CAG -3’ 60
1541R 5’- AGG AGG TGA TCC ACC CGC A -3’ 60
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Fig. 1. TLC plate for detection of diaminopimelic acid isomer in the actinobacterial isolates. L type isomer is lighter
than meso type isomer. Other amino acids are observed with the purple color on the top of TLC plate.
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Fig. 2. Colonies of exopolymer-producing actinobacterial isolates on BHI plate+5% sucrose
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Table 1. Exopolymer-production in more efficient actinobacterial isolates in BHI + 5% sucrose

drgm 0 )lods ©/L) 00wl w5 lo L35 lie
Soll VYWY
Sol6 V/F
Sol19 Ve/N
So34 VYO
So41 B
So050 VIV

59/64


http://dx.doi.org/10.29252/nbr.7.1.55
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3143-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-10-29 ]

[ DOR: 20.1001.1.24236330.1399.7.1.7.9]

[ DOI: 10.29252/nbr.7.1.55 ]

Tavanaeian et al. Introducing exopolymer producing actinobacteria

s k351 Wgo (sl iSTugiis] Jymn oliSan 5 oLl

oS ool slass hls YYYYem! bl s ool
oAl ek &5 55 i Glger nlply sl JenS g p0e
FAYA em’ s et sdslin slawil .l oy Sl ond
S 4V fY em? avra em! A fev em! AfY-cm
03,5 3 NHCO) ol slovige C-H slodign 4 by e
(Suart, 2004) cwsl (C-0-C) (C-0) (C=0) JouS 5,5
i &g (S (S 5e9

(78S Jlg seidis S adg ok L S04l alar
wliz gl .l osg iagh cnl jo (2L SLesS] 5 p alix
S 05 Sy ams &5 oop g K, 0,5 B gl
55 Nsliyss loage sladls b ol owyn 5 VFIRNA
«(http://www.ezbiocloud.net/taxonomy) EZ-taxon allw
Promicromonospora aygu b aslice 0us,0 A4/FA a5 oy oylis

O JSs) el xylanilytica

3712.0

Laciy Jolis a5 gouls” sloJsSge o LE oS 55300 by
3,8l g ST a8 285 4t Gy (oo (alpli 0gdise o
(Treimanis, 2004; Jia et al., 2007

e 5l plaebl sl s, 5l (S 58 E g b (o)
mald s Wb Fywg byl odel Caws 4, Slo L
S 8Ll 4 bg e ole sloog 5 g baaisn 4 by e o
¥ Uy o FT-IR Judow 4y bogy o ol candly ails 092
sy g il FT-IR Jlow ol ool ools lis
oI5 GLESFYAY BV - F0 a5l e

lp oo Loy 50 Vgors Fpmgyd 4,08 hodd by,
loog)S g Loy Blugine £95 (s jsSlS (slosion £95 (o) 2
as ols (L FT-IR Jdow 005 oo 41,8 oolainl o900 ole
i Sy g Ll e 4 sy o8 SlilyS]

&78.0

3.000

-0.010

190.0

434.0

556.0 800.0

(S041) coiie ySlhsnaS| 49w Lamsi 00d a5 00 S La g 51 (e il § il - JSCB
Fig. 3. UV-visible spectrum of exopolysaccharides produced by the selected actinobacterial strain (So41).
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