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Abstract

Characteristics of microalgal growth was investigated using anaerobic effluent from two-phase animal waste digestor as
substrate. Batch experiments were carried out to investigate the effect of theinitial nitrogen and phosphorus concentrations on
growth of Microcystis aeruginosa, Chlorella sp. and Euglena gracilis. In 400 times diluted anaerobic effluent (TN 3 mg/L),
single cell growth of the Euglena gracilis population increased twice without delay, although Chlorella sp. and Microcystis
aerugenos take over 144 hours. Similar appearance with single cell growth was observed in mixed cultures. However,
microalgae population did not increase under condition of 10 times diluted influent (TP 3 mg/L) in both pure and mixed
cultures, which was affected by high organic and nitrogen concentration. Logistic growth model successfully fitted to
determine biokinetic parameters such as A: lag time, m: maximal specific growth rate, A: asymptote of growth.
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A ZF EF7d BE JFE Aoss sty A
G Microcystis aeruginosa®t == Chlorella sp. € &2
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olF AEEFIAES EFEIY A= HAEFEFIE M
Y7t 52718 FFstaA sidvh £ AEEEAE
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—
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Stk
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B #7448 A4S 104 2 4008 A5t A5 ZAFSH T
%27] 9 9 2242 57 474 3 mglLvt HEE 8 Fig. 12 989 SR d7]148t S o 4004 34
AT MR AL 5 25°C, FE 35~40 pE/ms, st T4 FEE 3 mgLE P& W A kA 2FE T
Table 1. Chemical composition of anaerobic effluent

Ss coD TOC T-N NH,-N T-P Alkalinity
pH (mglL) (mglL) (mglL) (mglL) (mglL) (mglL) (mg/L as CaCOs)
8.2~88 1,050 930~ 1,400 250~ 380 1,100~1,350 1,000~ 1,250 25~ 60 5,000~ 6,000
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Fig. 1. Microdgae growth pure cultures (/400 dilution).
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Fig. 2. Microagae growth mixed cultures (1/400 dilution).
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Fig. 3. Microalgae growth pure cultures (/10 dilution).

25 4

—— Microcystis aeruginosa

[N
=]

—e@— Chlorella sp.

w

(x10* cells/mL)l
N
Euglena gracilis (x10 2 cells/mL)

—a— Euglena gracilis

o

Microcystis & Chlorella
S

o
t

0 50 100 150 200 250
Elased time (hr)

Fig. 4. Microalgae growth mixed cultures (/10 dilution).
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Fig. 5. A growth curve of microorganisms.
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Fig. 6. Growth curve of microalgae fitted with the Logistic model.

Table 2. Growth parameters from algee cultures

Pure culture Mixed culture
Microcystis aeruginosa Chlorella sp. Euglena gracilis  Microcystis aeruginosa  Chlorella sp.  Euglena gracilis
(x10°) (x10%) (x10%) (x10°) (x10%) (x10°)
A (cellsmL) 14.2 15.7 2.04 18.3 17.6 117
Hm (L/hr) 0.47 0.17 0 0.108 0.097 0.017
A (hr) 139.1 116.0 2.6 59.5 49.4 21.0
R? 0.966 0.966 0.844 0.902 0.940 0.918
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Fig. 7. Microscope photographs of microalgae x400: (a) Microcystis aeruginosa, (b) Chlorella sp., (c) Euglena glacilis.
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Fig. 8. Size of microagae caculated by image anayzer.
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