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ABSTRACT

In this study, effects of nutrient and inorganic carbon on single cell emergence during the cultivation of microalgae were
observed using colonial green algae, Pediastrum duplex. The concentration of inorganic carbon had significant effect on single
cell emergence and its growth, but nitrogen and phosphorus concentration showed minor effects. According to £ auplex
cultivation experiment, single cell started to be emerged around 500~750 mg-C/L of inorganic carbon concentration and
it was bloomed dramatically at the higher values. And growth of £ alplex was started to be surpressed at the single cell
formation concentration. From the results, it could be said that when we operate the microalgae systems for cultivation/harvesting
or wastewater treatment, in order to avoid single cell formation, inorganic carbon should be maintained to the proper level.
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Table 1. Compositions of nutrient medium BG11
Component Stock Solution Concentration Amount Final Concentration
NaNOs 30 g/200 mL 10 mL/L 17.6 mM
K.HPO, 0.8 g/200 mL 10 mL/L 0.23 mM
MgSO, - 7H,0 1.5 g/200 mL 10 mL/L 0.3 mM
CaCl, - 2H,0 0.72 g/200 mL 10 mL/L 0.24 mM
Citric Acid 0.12 g/200 mL 10 mL/L 0.031 mM
Ferric Ammonium Citrate 0.12 g/200 mL 10 mL/L 0.021 mM
EDTA 0.02 /200 mL 10 mL/L 0.0027 mM
Na,COs 0.4 g200 mL 10 mL/L 0.19 mM
BG11 trace material solution 1 mL/L
H,BO, 2.86 g/L - 46 mM
MnCl,-4H,0 1.81 gL - 9 mM
ZnS0;- 7H,0 0.22 gL - 0.77 mM
Na;MoO, - 2H,0 0.39 g/L - 1.6 mM
CuS0O,-5H,0 0.079 g/L - 0.3 mM
Co(NOs),-6H,0 49.4 mg/L - 0.17 mM
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Table 2. Experimental conditions for single cell formation study

Control N /P low C low N/P/C low
NO;-N NO;-N : 250 mg-N/L = NOy-N : 25 mg-N/. | NO;-N : 250 mg-N/L | NO;-N : 25 mg-N/L
PO,/*-P PO,*-P : 7.1 mg-P/L | PO,>-P : 2.5 mgP/L. | PO,-P : 7.1 mgP/L | PO>-P : 2.5 mgP/L
Inorganic carbon 1000 mg-C/L 1000 mg-C/L 250 mg-C/L 250 mg-C/L
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Fig. 2. Single cell and dead colony cell of P. duplex (x1000,
oil).
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Fig. 3. Optical density of P. duplex according to nutrient
concentration.

P. diplex®) 444-& A710] Aol w2} ki), ol
control 27104 A4 mlH|Z50] OJgt 290] Al
208 Qorls A vlAzRe) 4% S0
ol sl 2X17h WAIE A o= melth

w2bA] control 7S A|QJStaL 37HA] =S A&
s 2, N/P low 249 AAFS C/NP low =4
3} C low 2710} vla] AAH R B S NP
low 277} C/NP low 2719] 2po] 4L Hrjetae] =
% Ao, ofejat zrizke] e Aol ek
o] Fof whet S E Aozt A A o= Helrh
Carvalho et al. (2004)%] Lol oJstH F7|gkaxof &gt
ul Az 5e] AL Bl 2R Sl uet fejHo
= ohE 4 qloka sk ik olele AL whe
°og & AjoAe ekl Frvtae o P
duplex®] AT SEE Ao w ek,

FUAF B0 wE P duplex?] single cell WAy
= Fig. 40] Uitk 2710 JE3) & P. duplexol| A
+ single cello] WAEA] gketow, 3Ux7HA = =4
7re] oI5t Aol WAL A ket et 487 o
S NP low ZA0)| A single cell®] 7|H|4=7F Z75F3 ek
Park et al. (2014)Q] AF-of W=2H P. boryanum®] life
cyele 32004 1290 HE R Adgabn g, ol
life cycleo]] whe} 3¢ o] SHE single cell®] Y= =)o)
7 2740) ket AolsiA ek Ao wekEch A
Zo] BrjekA 2791 C low 243} C/N/P low 2719
785 64271 single cell&] o] A AN, dlse
T718k A Z79l control Z2AF N/P low 279 P.
duplexi= single cell 7§A|4=7} B 2] WkTh o]4te] 7
o g HE U4 sof o3) P. duplex?] single
cell HHAfo] A== Zor ALRECH

]

= H

A
9

N
o

—@-control
=O=N/P low

=
w
1

—&—C low
——C/N/P low

wm

single cell (x 10 cell/ml)
=
)

o

Time (day)

Fig. 4. Single cell counting of P. duplex according to nutrient

concentration.

156

ole=etBl| A32 # A 2= 20184 48



YSH-H

3.2 P. duplex®| single cell0| &dikle= F7(|EtA
St

71849 sxof 9t P duplex®] single cell W
Yol F7HeE Felstelon, olo wet Frgka &
T 2t WE P duplex WA HS X35 S
, 7L 415 Fig. 5 of Yetch

T ea) seof wE AT Afol= 250 mg-C/L
£} 500 mg-C/L 7oA 2 2po|& HolA| oSk
ou], & QTS trehych et 500 meCL o]
AFel 750 mg-C/L¥}F 1000 mg-C/L ZZAo|Al= A=k
| okt olefgt A= ol P duplex®] 372 A
A7) FrIRe s 2 A 7%, 500~750
mg-C/L Apo] 9] Zro g ARt

718 A B o wWE single cell WY o} Fig. 6
of ettt ShA dddF 2 FUIea wkof oigt
A1} ol 7R 2 250 mg-C/Le] Ao A= single
celle] WpAo] Hglon], $lgino] st Z7ERE
single cell?] Aol 27181tk 500 mg-C/L 279

o

0.8

—@— 250 mg-C/L

—=O=500 mg-C/L

o
o
L

—t— 750 mg-C/L

=—ty— 1000 mg-C/L

o
N

Optical Density (660nm)
o
»

0 1 2 3 4 5 6 7
Time (day)

Fig. 5. Optical density of P. duplex according to the inorganic
carbon concentration.
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Fig. 6. Single cell of P. duplex according to the inorganic
carbon concentration.
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