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Abstract

The chemical identities of purified polysaccharide, methylan, were analyzed by various chemical methods.
The polysaccharide contained 79%(w/w) sugar, 6% protein, and 16% organic acids such as uronic acid, py-
ruvic acid, and acetic acid. With proceeding fermentation, the acids content in methylan increased from 10%
at 34 hr to 17% at 72 hr, and the viscosity of methylan in the same concentration also increased. The corre-
lation between viscosity and acid content in methylan was studied using chemically or biologically modified
methylan. Methylan with a high content of pyruvic acid exhibited a high apparent and an intrinsic viscosity.
When the pyruvic acid content of methylan with the same content of uronic acid was increased 1%, ap-
parent viscosity and intrinsic viscosity increased 290 cp and 6 dL/g, respectively. Methylan with a high con-
tent of uronic acid exhibited a high apparent and an intrinsic viscosity. When the uronic acid content of
methylan with the same content of pyruvic acid was increased 1%, apparent viscosity and intrinsic viscosity
increased 85 cp and 1.5 dL/g, respectively. It was found that the increased viscosity of methylan resulted
from the increased content of organic acids in methylan, and pyruvic acid was more an important factor con-
tributed to the increase of methylan viscosity than uronic acid.
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Methylobacterium organophilum NCIB 11278 o]l 1L,
A}-8- v 2] = methanol 10 g/L,, (NH,).SO, 1.2 g/L, KH»-
PO, 2.52 g/L, Na,HPO, 4.24 g/L, MgSO, - TH:O 0.9 g/L,
CaCl, - 2H,0 13.2 g/L, FeSO, - 7TH,O 5.2 g/L, MnSO. -
4H,0 0.52 g/L., ZnSO; - 4H,0 0.52 g/L, CuSO, - 5H.0
0.16 g/L,, Na:MoO, - 2H.0 0.16 g/L, H;BO. 0.12 g/LE
A% sHERghA wiA| ot
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dtod o7, whulal o] &ek2- bovine serum albuming 3T
FEAZ sl LowryH"e g2 A slqict. “ﬂ%’%/]
313 7l sl 121°CollA] 141752 1.0 M TF
(trifluoro acetic acid)©. 3 =8§s}gic}. TFA 7}—?——,‘?_—?5]]
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o37]14], n2 flow behavior indexo]c}.

2-f % E3= Cannon Fenske capillary % & A4|(Size 75,
Cannon Instrument, State College, PAYE AR&-3lod &3]
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Table 1. Chemical components of polysaccharide, me-
thylan

Chemical component Content (w/w, %)

Total sugar 79.0
Reducing sugar 729
Protein 51
Uronic acid 12.1
Pyruvic acid 3.6
Acetic acid 0.2
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Fig. 1. Changes of uronic acid content, pyruvic acid con-
tent, and apparent viscosity of methylan during culture
time. ®—@: uronic acid, O—O: pyruvic acid, M—M: ap-
parent viscosity.
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Fig. 2. Pyruvic acid contents in methylan produced on
the media containing various concentrations of pyruvic
acid.
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Fig. 3. Change of pyruvic acid content in methylan
during acid hydrolysis.
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Fig. 4. Effect of pyruvic acid content in methylan on
apparent viscosity of methylan solution. @—@: bio-
logically modified methylan, O—O: chemically modified
methylan.
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Fig. 5. Effect of pyruvic acid content in methylan on
intrinsic viscosity of methylan solution. @—@: bio-
logically modified methylan, O—O: chemically modified
methylan.
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Fig. 6. Uronic acid contents in methylan produced on
the media containing various concentrations of glucu-
ronic acid.
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Fig. 7. Change of uronic acid content in methylan dur-
ing reduction reaction.
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Fig. 8. Effect of uronic acid content in methylan on ap-
parent viscosity of methylan solution. @—@: biologi-
cally modified methylan, O—O: chemically modified meth-
ylan.
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Fig. 9. Effect of uronic acid content in methylan on in-
trinsic viscosity of methylan solution. ®—@: biologi-
cally modified methylan, O—Q: chemically modified meth-
ylan.
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Table 2. Linear regression of pyruvic acid and uronic
acid contents (X) and apparent and intrinsic viscosities
of methylan (Y)

X Y all bl) r3)

Pyruvic acid (%) Apparent viscosity (cp) 285.79 1149 (.998
Pyruvic acid (%) Intrinsic viscosity (dL/g)  6.09 3.09 0.992
Uronic acid (%) Apparent viscosity (cp)  84.66 1137 0.997
Uronic acid (%) Intrinsic viscosity (dl/g) 1.47 6.62 0.996
"Slop.

2)IntercepL

YRegression coefficient.
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