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Purification and structural elucidation of exoploysaccharide
from a new marine bacterium Lentibacter algarum ZXM100T

Peipei Li, Xuechang Chen, Yurong Zhang, Xiaojun Zhang, Guangming Mei, and Yuanming Guo

Zhejiang Province Key Laboratory of Mariculture & Enhancement, Marine Fishery Research Institute of Zhejiang Province,
Zhoushan 316021, Zhejiang, China

Abstract: Exopolysaccharide La0.1-1 was extracted from the broth of a marine bacterium Lentibacter algarum ZXM100T
isolated from the seawater in the coastal region of Qingdao and purified by Q Sepharose Fast Flow ion-exchange
chromatography and Superdex 75 gel-permeation chromatography. Its physiochemical properties and primary structural
characters were investigated by chemical analysis together with high performance liquid chromatography (HPLC), high
performance gel permeation chromatography (HPGPC) and gas chromatography and mass spectrometry (GC-MS). The results
show that the total sugar content of the exoploysaccharide La0.1-1 was about 66% with an average molecular weight at
12.0 kDa. La0.1-1 is mainly composed of Gal, Man, GlcN at the ratio of 1.35:1.1:1.0. Results of GC-MS and NMR
demonstrate that the exopolysaccharide La0.1-1 mainly exists with the B configuration. The primary linkage styles are —2)-
Manp(1— and —3)-Galp(1— with a small amount of —4)-Galp(1— and —4)-Manp(1— linkages. The linkage mode of GIcN
is »4)GlcN(1— and terminal linkage. The exopolysaccharide has mainly a linear sructure with a few branches linked to O-6
of —2)-Manp(1— and O-4 or O-6 of —3)-Galp(1—. 1D-NMR data also revealed that La0.1-1 is substituted by certain acetyl;
the acetyl is mainly linked to N-2 of GlcN. The exopolysaccharides of the bacterium of Lentibacter genus is reported for the

first time, and an exopolysaccharide with novel structure was obtained, which enriched marine polysaccharide resources.

Keywords: marine bacterium, exopolysaccharides, purification, physical and chemical properties, structure analysis
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18 BENE
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3
(GC-MS)
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Fig. 1 Segment elution graph of crude polycaccharide
in Q-Sepharose fast-flow column.
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Fig. 2 Permeation elution graph of the La0.l in

Superdex 75 column.
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Fig. 3 Monosaccharides of La0.1-1 in HPLC
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Fig. 4 Total ion chromatogram of La0.1-1 on GC-MS.
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La0.1-1
Manp(l— Galp(l— —2)Manp(l— —3)Galp(1—
—4Manp(l1—» —4)Galp(l1—» —3,4)Galp(1—
—2,6)Manp(1— —3,6)Galp(1—

[22]

1 La0.1-1
[23-24]
—2)Manp(l1— —3)Galp(1—
104.3 ppm —3)-B-D-Galp(1—
40% pp )-p p(
103.8 ppm —4)-B-D-Galp(1—
—4)Manp(1— —4)Galp(1— PP P P(
102.9 ppm
—4)-B-D-GIlcNAcp(1— 101.5 ppm
—2)Manp(1—  0-6 —3)Galp(l1—» 04
0.6 —4)-f-D-Manp(1— 100.6 ppm
—2)-D-Manp(1— 99.0 ppm
N GlcNAc Gal 82.9 ppm
2.5 ZHEES R
—3)-p-D-Galp(l1— C3 80.6 ppm
La0.1-1
'"H *C NMR ( sA —4)-p-D-Galp(1~
4.4-477 ppm —4)-B-D-GIcNAcp(l— C4 78.0 ppm
B 2 C2 62.0 ppm
[20-21,12] 2.0 ppm C6 67.0 Co6
( 5B ) 175 ppm [25] 56.0 ppm
C2
F1 HEBINZHEES La0.1- 1R ENKEH GC-MS DiTER
Table 1 GC-MS results of the fraction La0.1-1 after methylation
Time (min) Eleégflﬂ;zzzg Linkage pattern Major mass fragments (mM/z) Mol ratio (%)
27.43 2,3,4,6-Me,-Man Manp(1— 101 117 129 145 161 205 6.2
28.20 2,3,4,6-Me,-Gal Galp(1— 101 117 129 145 161 205 9.2
30.20 3,4,6-Mes;-Man —2)Manp(1— 129 161 198 23.1
30.8 2,4,6-Mes-Gal —3)Galp(1— 101 117 129 161 201 233 277 19.2
31.0 2,3,6-Me;-Man —4)Manp(1— 99 101 113 117 129 161 233 11.5
31.3 2,3,6-Mes-Gal —4)Galp(l— 99 101 113 117 129 161 233 10.0
33.4 2,6-Me,-Gal —3,4)Galp(l— 117 129 185 305 7.7
36.0 3,4-Me,-Man —2,6)Manp(1— 129 189 5.4
37.4 2,4-Me,-Gal —3,6)Galp(1— 117 129 189 233 305 7.2
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