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Abstract

The accumulation processes of non-volatile organic acids were investigated in pure batch
cultures of Chlorella vulgaris cultivated in the Chu medium and Microcystis aeruginosa cultivated

in the Chu and MA medium, respectively.

Glycolic and oxalic acids accumulated in the culture of Chlorella vulgaris. The former acid
mainly accumulated in the logarithmic growth phase, while the latter acid accumulated in the

decrease phase.

The glycolic acid was the significant non-volatile organic acid in the culture of Microcystis
aeruginosa, and accumulations of pyruvic, fumaric, oxalic and lactic acids were also determined
at the end of experiment. However, these organic acids did not accumulated in the logarithmic
growth phase of Microcystis aeruginosa cultivated in the MA medium with organic compounds.

Key words : Chlorella vulgaris, Microcystis aeruginosa, batch culture, non-volatile organic
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Fig. 1 Algal cultivation system

Table 1 Composition of Chu’s medium

Ca(NO,), 0.04 g
K.HPO, 0.02 g
MgSO, - 7H,0 0.025 g
Na,CO, 0.02 g
Na,Si, 0.025 g
FeCl, 0.0008g
PIVE&EIERY 1.0 m!
FRE K 1,000 m!

32 —

1) PIVEEER
FeCl, - 6H,0 0.196 g
MnCl, - 4H,0 0.036 g
ZnCl, 0.0105g
CoCl, * 6H,0 0.001 g
Na,MoO, - 2H,0 0.0025g
Na,EDTA - 2H,0 1.0 g

FREHK 1,000 m!
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Table 2 Composition of MA medium

Ca(NOs), « 4H,0 0.05 g
KNO, 0.10 g
NaNO, 0.05 g
Na,S0, 0.04 g
MgCl, - 6H,0 0.05 g
BV v ) VEEF MY T A 0.10 g
Na,EDTA 0.005 g
FeCl; » 6H,0 0.0005g
MnCl, - 4H,0 0.0005g
ZnCl, 0.0005g
CoCl, - 6H,0 0.005 g
Na,MoO, * 2H,0 0.0008g
H;BO, 0.02 g
Bicine (7' N DiEfEHl) 0.50 g
AR 1,000 m/

Table 4 Caliblation curves of 1-butyl esters of non
-volatile organic acids

Pyruvic acid Y = 0.0227 X + 0.0003
Lactic acid Y = 0.0265 X + 0.0012
Glycolic acid Y = 0.0292 X — 0.0015
Oxalic acid Y = 0.0650 X — 0.0012
Fumalic acid Y = 0.0347 X + 0.0005

Y- Non—volatile organic acid area
Internal standard area

X : Non-volatile organic acid conc. (mge/™*)
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Table 3 Condition of gas chromatograph

Instrument YANACO G-180 (FID)
Sic Chromatocorder 11

Column temperature, °C

Starting 60

Heating rate, °C/min 5

Finishing 240
Injectin port temperature, °C 200
Detector temperature, “C 200
Sensitivity 10!
Attenuation 1/2
Nitrogen flow, kgecm™ 2.0
Hydrogen flow, kgecm™2 0.8
Air flow, kgecm™2 0.5
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Fig. 2 Typical gas chromatogram for 1-butyl esters
of non-volatile acids
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3.1 Chlorella vulgaris
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Fig. 5 Gas chromatogram of the pure culture for

Chlorella vulgaris after 23days from the begin-

ning of experiment
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Fig. 6 Accumulation of non-volatile organic acid in
the pure culture for Chlorella vuigaris
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Fig. 7 Gelchromatogram for Chlorella vuigaris in the
growth and degrease phases
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Fig. 8 Accumulation of DOC with cultivation time for
Chlorella vulgaris
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b) culture in MA medium
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Fig. 11 Accumulation of non-volatile organic acid in
the pure culture for Microcystis aeruginosa
cultivated in MA medium
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Fig. 12 Accumulation of DOC with cultivation time
for Microcystis aeruginosa in Chu’s medium
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Fig. 13 Accumulation of DOC with cultivation time
for Microcystis aeruginosa in MA medium
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