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Abstract. The production of pigments from bacteria is significant due to the low cost, high yield and ease of extract
compared with other sources. Carotenoids are one of the most important pigments with antioxidant properties which are
the precursor of vitamin A synthesis and have antibody overproduction ability, anti-tumor activity and inhibitory effect
on the cardiovascular disease. The present study aimed to isolate and identify carotenoid-producing bacteria by high-
performance liquid chromatography (HPLC) analysis of their carotenoid pigments. Twenty soil samples were collected
from different regions of Tehran. After serial dilution each sample was cultured on BHI agar medium and incubated at
37°C. The pigment-producing bacteria were selected for further identification and their pigments were extracted by
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methanol. The screening was carried out at two levels: i) selection of the strains by visual color inspection, ii) analysis
of the pigment extracts by UV-VIS spectroscopy and HPLC. The isolates were identified by phenotypic methods and
their 16S rDNA gene was amplified by PCR method and sequenced. Staphylococcus epidermidis, Micrococcus
aloeverae, Citricoccus alkalitolerans, Rhodococcus zopfii, Arthrobacter agilis, Dietzia natronolimnaea and
Rhodococcus ruber were identified as carotenoid-producing strains. The highest rate of absorption was observed using
UV-VIS analysis in Staphylococcus epidermidis and Dietzia natronolimnaea. The comparison of HPLC analysis with
the standard p-carotene curve showed that the carotenoids were beta-carotene. Micro-organisms are a potential source
in the production of pigments. In this study we introduced two genera of bacteria (Staphylococcus epidermidis and
Dietzia natronolimnaea) with carotenoid-producing ability.
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Fig. 1. Amplification of 16S rDNA fragment of bacterial isolates. 1. S. epidermidis. 2. M. aloeverae. 3. C.
alkalitolerans. 4. R. zopfii. 5. A. agilis. 6. D. natronolimnaea. 7. R. ruber.
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Fig. 2. The colonies of pigment-producing bacteria on BHI agar. A. S. epidermidis. B. M. aloeverae. C. C.

alkalitolerans. D. R. ruber. E. D. natronolimnaea. F. A. agilis. G. R. zopfii.

64/7¥


http://dx.doi.org/10.29252/nbr.6.1.61
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.9.4
https://nbr.khu.ac.ir/article-1-2905-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-23 ]

[ DOR: 20.1001.1.24236330.1398.6.1.9.4 ]

[ DOI: 10.29252/nbr.6.1.61 ]

Nova Biologica Reperta 6(1): 61-69 (2019)

(¥ A= 1) 8,Las & ale o i) psle 4o (nsi slaasily

A

1.0 Wavelength(nm) Abs ‘
467 0.685
0.8 442 1.090

419
0.6

Abs

0.4

0.2+

0.0

400 500 600
Wavelength (nm)

1.0+

0.8

‘Wavelength(nm)

1
700

Abs

435

0.6

Abs

0.4+

0.2

0.0

0.988

400 500 600
Wavelength (nm)

0.154
E
Wavelength(nm) Abs

0.10 437 0.141
-]
Q
«

0.05

0.00+

T T T 1
400 500 600 700
Wavelength (nm)
2.0 G
‘Wavelength(nm) Abs
1.5 476 1.629
450 1.872

2 1.0
<

0.5+

0.0+

T T T 1
400 500 600 700

Wavelength (nm)

Abs

Abs

Abs

0.204

0.154

0.10

0.05

0.4+

0.3

0.2

0.1

0.04

‘Wavelength(nm) Abs
450 0.213

T T
400 500 600 700
Wavelength (nm)

‘Wavelength(nm) Abs
467 0.494
438 0.529

416

0.20

0.18

0.16 1

0.14+

0.124

0.10+

T
400 500 600 700
Wavelength (nm)

F
Wavelength(nm) Abs
468 0.193
439 0.202

T T T 1
400 500 600 700
Wavelength (nm)

E sy oSS 505 DBy eSS 535, O mdrl SUs 50T Bl il oS S ikl A UV-VIS o (ol SJUT -V ISS

Lad 55,56 b3 G il J I SIT oSS e B 20T o 57875 S
Fig. 3. UV-VIS spectroscopy analysis. A. S. epidermidis. B. A. agilis. C. R. zopfii. D. R. ruber. E. M. aloeverae. F. C.

alkalitolerans. G. D. natronolimnaea.
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Table 1. The results of the analysis of beta-carotene pigment by HPLC method in two strains of Staphylococcus
epidermidis and Dietzia natronolimnaea and comparison with the standard beta-carotene sample.

Signal 1: Staphylococcus epidermidis, Sig:485

Peak# RetTime (min) Type  Width (min) Area(mAU*S) Height (mAU)
1 2.129 BB 0.3004 38.90742 1.70379 0.0477
2 3.026 BB 0.3582 2062.71753 110.91557 3.7514
3 6.486 BB 0.9121 6.51254e4 1091.43066 79.7698
4 9.415 BB 0.53694 3294.02783 92.06453 4.0247
5 10.983 BB 0.8241 5251.63623 86.03801 6.4325
i 13.297 BB 0.4627 246.31612 6.703032 0.2017
¥ 17.354 BB 1.2017 1883.46155 19.65509 2.3070
8 21.893 BB 1.3765 2735.23340 23.45526 3.3552
Total: 8.16417e4 1432.0059%9

Signal 2: Dietzia natronolimnaea, Sig:485

Peak# RetTime [min) Type Width(min) Area (mAU*S) Height (mAU)
1 3.000 BE 0.1268 158.56511 1459161 1.2368
2 6.342 BB 1.0815 1.46556e4 195.28575 98.6633
Total: 1.48541e4 209.87736

Signal 3:| standard sample(betacarotene), Sig:485

Peak# RetTime (min) Type Width (min) Area {mAU*S) Height (mAU)
1 3.010 BB 0.1628 81.35305 7.15234 0.8653
2 6.360 BB 1.0553 9324.25156 128.09224 95.1347
Total: 9406.24461 135.24458
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