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Synthesis and characterization of alginate oligosaccharides
produced by Pseudomonas mendocina NK-01
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Abstract: In this study, we found that when Pseudomonas mendocina NK-01 accumulated intracellular carbon reserve, medium
chain length poly (3-hydroxyalkanoates), it also synthesized extracellular saccharides, alginate oligosaccharides. The high carbon
nitrogen ratio of culture medium facilitated alginate oligosaccharides production. We analyzed the structure of alginate
oligosaccharide by Ultraviolet-Visible Spectrophotometry, Fourier Transform Infrared Spectroscopy, 'H and C of Nuclear
Magnetic Resonance, and found that it was compounded in line from p-D-mannuronic acids and a-L-gluronic acids via B-(1—4)/
a-(1—4) bonds, which acetylated partly on the 2- and/or 3-hydroxy. In addition, we determined the weight-average molecular weight
of alginate oligosaccharides by gel permeation chromatography to be 2054.
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Pseudomonas mendocina NK-01 1367
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Table 1  Effect of carbon nitrogen ratio on alginate

oligosaccharides with  certain  carbon

concentration

synthesis

Cell dry weight Alginate oligosaccharides

C/N

(g/L) concentration (g/L)
30 2.767 3.923
40 2.362 7.538
50 2.253 7.313
60 2.217 10.774
70 1.924 12.502
80 1.762 14.632
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Fig. 1
oligosaccharides and the commercialized NaALG.

Ultraviolet-visible spectrum of the extracted alginate
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Fig.

2

'"H NMR spectrum of the extracted alginate

oligosaccharides.
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Fig. 3 Solid state >C NMR spectrum of the extracted alginate
oligosaccharides.
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Fig. 4 FT-IR spectrum of the extracted alginate
oligosaccharides.
5 GPC s GPC

2 s 20.340 min

21.017 min, 2 ,
2054

R12000 - =
?_._:‘ 2(){ Retention time = " 20°%
z = /) g
2 _ /7 Miv=20s4 gz
§ = -/ ~ \\ = E
.é_ 5 — 5z g =
5 0 l 0 2
b 18 19 20 21 2 23 24 <

Retention time (min)

5 i&EREE GPC MERE
Fig. 5 GPC spectrum of the extracted alginate oligosaccharides.
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Fig. 6 Six monomers to compose the extracted alginate oligosaccharides.
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