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Preliminary separation and qualitative analysis of carotenoids in
Arthrobacter sp.
ZHAI Yu-Gui ZHANG Wei-Guo'  QIAN He

(The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University,
Wuxi, Jiangsu 214122, China)

Abstract: [Objective] To analyse the taxonomic status of the red-coccus bacterium conserved in our
laboratory, and the compositions of pigments extract were determined. [Methods] This bacterium
was classified based on morphological features, 16S rRNA gene sequences and physiological tests.
Total pigments were extracted from biomass using ethanol-acetone. Preliminary separation of pig-
ments was achieved by thin layer chromatography, and UV/visible scanning spectra and mass spectra
were used for the qualitative analysis of each composition. [Results] This bacterium was classified to
the genus of Arthrobacter sp.. There were main four compositions on the silica-gel plate. Only one
next to the solvent front was yellow, and others were orange. The spectroscopic data and mass spec-
tra showed that the yellow and red components might be the B-carotene and spirillloxanthin series
respectively. [Conclusion] The production of carotenoids by the strains of Arthrobacter sp. was ob-
served, when cheap materials such as molasses and corn steep liquor were used as nutrient medium,
and further investigations will have practical values.
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[1-2]

(Rhodopseudomonas)
[4-5]

(Rhodobacter)

(Mycobacterium)
[6-7]

(Corynebacterium)

Fong N. J.
(Arthrobacter glacialis)
Cs50 Bacterioruberin!®!
Arpin N. (Arthrobacter sp.)
C50 Decaprenoxanthin
Bl Fiasson J. L.

(Arthrobacter sp.)

4—Keto—y—car0tene[m]

1 MRS T
1.1 EERLFFINER

G (2.5 cmx7.5 cm)

721 TaKaRa Universial
Genomic DNA Extraction Kit Ver. 3.0 TaKaRa Kit Ver.
4.0

1.2 EHREFENREFEYE

RC-1 (g/L) 30 30
20 pH7.5 1x10°Pa 20 min
(g/L) 30 30 MgSO, 7H,0 0.25
KH,PO4 1.0 pH 7.5 1x10° Pa 20min 30 °C
100 r/min 16 h (g/L) 50

30 MgSO47H,0 0.25 KH,PO, 1.0 pH7.5
7x10* Pa 10 min 30°C 100 r/min 60 h

1.3 BEHMETE

30 °C
7 d
[12] Universal Genomic DNA Extraction
Kit Ver. 3.0 DNA
DNA 5'-GAGAGTTTGATCCTGG
CTCAG-3' 5'-CTACGGCTACCTTGTT
ACGA-3' 16S rDNA PCR
[13] PCR TaKaRa Kit Ver.
4.0 pMDTM-18-T vector
GenBank BLAST
MEGA 3.0
[9,14]
14 BFRESHHAE
- (21 )
] TLC
=1:1:1(
)
300—
600 nm 1 nm WATERS
ACQUITY UPLC WATERS ACQUITY
PDA BEH Ci52.1 mmx100 mm 1.7 um
30°C 300—600 nm
1 mL/min 10 pL ESI'
3.5kV 20V
100 °C 250 °C
500 L/h 50 L/h 15V
100—1 400 m/z 1600 V
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2 HR5ie

21 HEHERE !
2 d 16S rDNA 1 598 bp
(GenBank SYBW35Z401R)
1-2d (D RC-1
3-7d (99%)
Table 1 Analysis of utilization of carbon sources by
0-50 g/L NaCl the strain RC-1
110 g/L Test Results Test Results
Glucose 4 ! Trehalose 4
Xylose 4 i Raffinose =
Ribose + i Melezitose +
L-arabinose 4 Citrate 4
5% 63 °C 30 min Cellobiose 4 Maltose 4
Melibiose 3 i Stachyose =
Surcose 4 D-tagatose -
V.P. Sorbitol = Gentiobiose 4
Rhamnose + i Maltotriose +
NO; Fructose 4 Allulnos.e ' 4
Lactose 4 Succinic acid =
+ —

Note: +: Positive; —: Negative.

64 Antarctic bacterium R-7549 (AJ440978.1)
Arthrobacter agilis R-43938 (FR691389.1)

65 || Arthrobacter sp. VTT E-052904 (EF093123.1)

Arthrobacter sp. ITT16 (FR667186.1)

Arthrobacter sp. MDT2-33-2 (JX949681.1)

Unclassified Actinobacterium (miscellaneous) P2 (DQ351727.1)
Actinobacterium clone 3E9 (KC442480.1)

100 'Unclassified Actinobacterium sp. RG-40 (FJ005079.1)
-Arthrobacter agilis R-36534 (FR682668.1)

Arthrobacter sp. 14111-A01-030 (AY576708.1)

44

84 Arthrobacter sp. BA-8C (JX164045.1)
54 Arthrobacter sp. BM-8C (JX164057.1)
51 -Arthrobacter sp. Tibet-1K23 (DQ177482.1)

Arthrobacter sp. Tibet-1X22 (DQ177488.1)
Arthrobacter sp. TP-Snow-C18 (HQ327127.1)
Arthrobacter sp. BB77 (FR693359.1)
-Arthrobacter sp. BM-9D (JX164053.1)
Arthrobacter sp. BM-8F (1X164059.1)

54 -Arthrobacter sp. TmT3-37 (JX949830.1)

—
0.002

1 RC-1 EHAZ R BERE
Figure 1 Phylogenetic tree based on 16S rRNA gene sequences of RC-1 and its relatives
Bootstrap 1 000 . GenBank

Note: Branch points were supported by parsimony bootstrap valued (1 000 replicates). The scale bar defines branch length. Sequence
numbers in parentheses are the GenBank accession numbers.
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(4] m/z

22 BERIVEEREMERRSASRELE 231 AS 1HITEE: 1

TLC 2
4 4 R¢ 0.96 0.66 4 1 536
0.11 0.05 1 [M-92] (m/z444) [M+31] (m/z567)
3 4 420421 nm 450-452 nm 480—482 nm
B- 536
| B- [11]
3 1 420—421 nm
450—452 nm 480—482 nm 2 455—
457 nm 482483 nm 515-517 nm 3
462—464 nm 490-492 nm 525-527 nm
4 460—463 nm 490—492 nm 524—526 nm
23 BERESWRIENTETE
0.22 pm
B2 GBREINAEIREIER
Figure 2 Result of the TLC analysis of the pigments extract
A B
1.0 1.0
0.8 0.8
|7} 0.6 B 170) 0.6 I
el =]
< <
0.4 0.4
0.2 0.2
0 300 350 400 430 500 550 600 07300 350 400 430 500 550 600
C Wavelength (nm) D Wavelength (nm)
0.8 0.8
0.6 | 0.6
Z Z
04} 0.4 F
0.2} 02F
0

300 350 400 450 500 550 600
Wavelength (nm)

300 350 400 450 300 550 600
Wavelength (nm)
B3 BHSWUAIE
Figure 3 UV/visible scanning spectra of composition 1-4
Note: A: Composition 1; B: Composition 2; C: Composition 3; D: Composition 4.
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232 HPY 2 BINNLE: 2
5 2 566
m/z 460 m/z 474 [M-106] [M-92]
482-483 nm
566 2
[15]
233 HL 3L TEE: 3
490—-492 nm
462—464 nm 525-527 nm
464 492 527 nm 3
[16]
596 ( 6) [M-73]
(m/z 523) [M-92] (m/z 504) 3
3
[15]
234 HPS 4HIDREE: 4
7
582
[M-73] (m/z 509) [M-106]
(m/z 476) TLC
4
[15-16]
%
100 536 1: TOF MS ES+2.90e3
| 537
538
44
60 ?67?22
0 e T T

UUUU[JUUUU T UUUUJUUUU|JUU VU JUUUU]JUUUU JUUUY
200 400 600 800 1000 1200 1400 m/z

Mass-to-charge ratio

E4 A5 1RIEE

Figure 4 Mass spectrum of composition 1
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Figure 5 Mass spectrum of composition 2

%

100 596 1: TOF MS ES+2.90e3
595
I 4{75033597
R s M TIY . . :
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Mass-to-charge ratio

6 H93RiLE
Figure 6 Mass spectrum of composition 3

%
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Figure 7 Mass spectrum of composition 4
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