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In this work we have studied the antifouling properties of the hydrophobic sol-gel modified sensing membrane and its optical
properties for sensor application. E. coli JM109, B. cereus 318 and P. pastoris X-33 were cultivated in confocal cultivation
dishes with glass surface, respectively. The glass surface was coated with the hydrophobic sol-gels prepared by the dime-
thoxy-dimethyl-silane (DiMe-DMOS) and tetramethyl-orthosilicate (TMOS). After cultivation, microorganisms adhered on the
surface coated with sol-gels and glass surface were dyed by gram-staining method and the numbers of microorganisms were
analyzed based on the image data of the scanning electronic microscope (SEM). A great number of microorganisms, about
2~3 x 10%mm’, was adhered on the glass surfaces which no hydrophobic sol-gels were coated. But, the antifouling effect
of the hydrophobic sol-gels was large, that microorganisms of less than 200~ 300/mm’ were adhered on the coated glass
surface. The performance of the sensing membranes for detection of pH and dissolved oxygen was enhanced by recoating
the light insulation layer prepared with the mixture of the hydrophobic sol-gel and graphite particles.
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Table 1. Classification of Microalgae
Class Common name Chlorophyll Species
Bacillariophyceae Diatoms a & cic Cyclotella sp.
Chlorophyceae Green algae a&b Chlorella sp.
Chrysophyceae Golden algae a & cic Nitella sp.
Cyanophyceae Cyanobacteria Blue-green algae a Spirulina sp.
Phaeophyceae Brown algae a & cic Heribaudiella sp.
Rhodophyceae Red algae a Porphyridium sp.
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Table 2. Characteristics of Photobioreactors

143t Ve | 147
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Photobioreactor Mixer Light efficiency = Temperature control  Gas control Contamination control Scale-up
Tank bad very bad difficulty bad difficulty very difficulty
Stirred Tank . . .
(intenal or external lighting) equality very good excellent high and low easy difficulty
Bag culture variety very good good high and low easy difficulty
Flat-plate photobioreactor equality excellent excellent high easy difficulty
Tubular photobi
ub(l;::psmci)ltl(;blt;f;ctor equality excellent excellent high and low easy easy
Tubular photobi
ubu (griopco?ltott;l;)glacwr equality excellent excellent high and low easy easy
(A) (B)

T Wi Jeckni

Figure 2. Type of bioreactors (A) Flat plate photobioreactor, (B, C, D) Tubular photobioreactor.
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Table 3. Comparison of Performance in Various Photobioreactors
. . 4 Productivity .
Design Total vol. (L) Area/Vol. ratio (m’) per area g md per vol g/l/d Biomass (g/L) Reference
Falt-plate 1.4 85 28.8 26.6 [9]
Tank 5.6 19.3 0.51 2.67 [36]
Tubular 145 54 27.8 6.3 [37]
Slab 0.1 100 44 3.15 25 [38]
Inclined slab 6 85 51.1 43 15.8 [39]
Flat-panel 1.5 56 2.64 4.8 [40]

Table 4. High-value Materials from Microalgae

Microalgae Dry weight (g/mz/d)

High-value materials

C. pyrenoidosa

Chlorella C. vulgaris 2~20
C. elliposoidea
S. platensis
Spiruli 8~14
pirulina S maxima
Dunaliella D. bar.dawl 5~25
D. salina
o P. cruentum
Porphyridium 10~20

P. aerugineum

health food (protein, lipid, vitamin, mineral)

health food (protein, vitamin, mineral, carotenoid)

health food ( 3 -carotene, glycerol)

pigment (phycoerythrin), polysaccharides, arachidonic acid
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Table 5. Type of Biologically Active Materials from Microalgae

Biologically active materials

Type

Amino acids
Lipids lipids, fatty acids, sterols
Pharmaceuticals
Pigments
Polyols/Carbohydrates
Polysaccharides
Primary alcohols phytol

Vitamin

proline, asparatate, alanine, histidine, serine threonine, phenylalanine, leucine, ornithine, glutamate

alkylguanidine compounds, arachidonic acid, microcystin, anatoxins, gallotannin, aponin, malyngolide
carotenoids, astaxanthin, chlorophyll, biliproteins
trehalose, glucose, sucrose, sorbitol, glycerol, glycolate, mannitol, mannose

containing pxylose, pglucose, p- and [-galactose, methylxylose, p-glucuronic acid, etc.

Bi, Bs, Bz, C, E, Biotin, rivoflavin, nicotinic acid, pantothenate
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