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Culture type  Advantages Disadvantages
Indoors A high degree of controi Expensive

{predictabie)
Outdoors Cheaper Littie control (less predictable)
Closed Contamination less likely Expensive
Open Cheaper Contamination more likely
Axenic Predictable, less prone to Expensive, difficult

crashes

Cheaper, less difficult

Non-axenic

Continuous Efficient, provides a consistent
supply of high-quality cells,
automation,  highest rate of
production over extended
penods

Semi- Easier, somewhat efficient

continuous

Batch Easiest, most reliable

Moare prone to crashes

Difficult, usually only possible to
culture small quantiies., complex,
equipment expenses may be high

Sporadic quality, less reliable

Least efficient, quality may be
inconsistent

#1: Lavens and Sorgeloos (1996)
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Beounuinduuniadahfdnyuznisuaudawinun raceway pond uadsfiazinm
A1 pH 1eahfldluntsmnziaeal¥eglugae 8.0 — 9.5 dauludn Conductivity Lianunso
1 ] ol . © & } lil } 4 ] : =| 1 4 [

vanAIRuANFNetiitud 1Aty ld a1nfi Carlos lanatauniu Hanuasnadasiunates
1 5 A L] IA 1 IA
A1 pH Tunnszuutainisinizides Taefl A1 PH 8t 7.34 — 8.97 wazA1 conductivity agjh

555 — 645 psicm
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6. Uszlamivava e luidanisduazgaaivngsy

Qs :il . 1% ‘Il alad
NIIWRIUNTELLNTINNZLIREN Microalgaeluntanasan iunilalumalulati@onaw

o

o : ° o m - X o - . p alo
ant InduazindumulamauiuaUUNIn (189990 Microalgae Ndaudsenaundndcy

wareatiwa it Tlsiiu, 3mivA, €, B1, B2, B12, E, D T193mAuuazuss mmaniiil
AouanTAlunssesueyyadaryiiad e lusy 1n nsruaian a1 doutaeauig o

= a | =l ] } & o el 13 <
AYHTIFLUAN uﬂ:'n'mmuqmﬁmruumumu'lumamama qqm'luum’mmmmmamam

[

¥
=l s

wn anvialuduniagaamnssunedungmauny Aldinshamseaunsdnunnds

=0 D

\WWavi1 Bicdiesel from microalgae  Yusuf Chisti (2007) na@19ditiesainnialugautsenay
i =l - ﬂl' g L% ot = o &R %’ o (% x g 0% dil | 3
r93d madasAlssneu T udoureingu aduwipe At Tusaiuiniuildann
AU ARNAAINITORAZINANA Bicdiese! 161
o :’v =3 1 o g -" lﬂl 8 o 1 1
AITULTRAaIN RN s s uLlun s TR I uNa I uRe A NFiaenaT Teelunag
¥
WIHUFTLUNITNNZRENTEAMNE R AARRATUNTTWRIUATZLL (HISTAR) Kelly and Michael
] W 19 1 b [
(2003) Taaigaanmnd 5 lunsimunszunlunismnsifaniu vaiiasin W ldnananiinin
& v v ¥y o & & v ) v
Lz lFANNWANANARINTT IFiRsArThiflaAudiaaniTTa Microalgaediat izl
Microalgae usazpliatipansiaanislimilauny Tnunanimmessaiiinmusanadadiu
Michael (1999) #AnMIuaEIIUTINATAsINIZIEEINUANAN T BLARzTTiAIRI8 I MINe

- A ) o i
uazlupfidszinanuansniulatalfainansieh 1

-l ] -g ] 1 3
A7199 2 LamIAINITlsziang lussuunnwisiaena mielunnanisén

Culture system Algae Approximatz maxi- Location
mum volume (D*
Tanks Many species (for aquaculture) 1% 10* World Wide
Extensive open ponds Dunaliella salina 1x10° Australia
Circular ponds with rotating arm  Chlorella spp. 1.5% 104 Taiwan, Japan
Raceway ponds Chlorelia spp., Spindina spp. Ix 104 Japan, Taiwan, USA, Thailand,
Thonaliella salina China, India, Vietnam, Chile,
US A, Israel, China
Cascade system with baffies Chlorelia spp. 3Ix 104 Cach Republic, Bulgaria
Largs bags Many species (used for aquacul- 1x10? World wide
ture)
Fermenters (hetero tro phic) Chlorella spp, Crypthecodintum >10* Japan, Taiwan, Indonesia, USA

Two-stage system (indoors in
closed reactor and then out-
doors in paddiewheel ponds)

cohnii
Hasmatecaceus phudalis

?

UsA

* These are order of magnitude astimates only,

1"‘!:4'1 : Michael (1999)
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=l T %’ L4 dl I 1 -3
A1919% 3 uamilafiduranidubiag luausaaunman

il content of some microalgae

Microalga

O1l content (%o dry wi)

Botmvocoveus brasti
Chiorelta sp.
Cripthecodinium cobnii
Crlindrotheca sp.
Dunulivila primolecta
Isochrsis sp.
Monallunthus seling
Numnochioris sp.
Nunnochloropsis sp.
Neochloris oleaabiandeans
Nitzschiu sp.
Phacodactylum tricornutum
Schizochvirium sp.
Tetraselmis sueica

25-75
28-32
20
16--37
23
2533
=20
20--35
JI-n8
35-34
A5-47
20--30
50-77
15--23

ﬂ:n: Yusuf (2007)
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AMNUANIINARBITTULUYRAR I e s B RTIs M1 e uaunaintdvans
¥
Oscillatoria  sp. WU41 sxULMNUABUlEUY water  circulation #auann 1T a9

=3 Aa‘ A’ i =) L. [ - o l=l.
uauARANGIIUATgalataa MBN I iAsalsiadLe 0.0016 lulasniu/ans ludfuh 6184

1
aa o

= o LN 8/ i ar =h %’
n1smaaad A liagllddn dnwaiznisuyuidaurasinniansasnisiuaduwoy

1 L4 ar A’ L H =
Tualouginadaanildmas 1ddnasnseriasoniniu vil¥isadauisanaziig

nerUaunIdRATIITLalAR Renalimadaruinaruisntnarsaturs il lduss el
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Rippka et al. (1979) nanadngasa I simuzaniss 1 ideeamied@eqaunun

Ruuazdanainlianuireiinasioydulnlétiufe BG11

8G11
Stock Solution
1. NaNO3 150 g/l
2. K2ZHPO4.3H20 or *K2HPO4 40 g/L or *30 g/L
3. MgS04.7H20 75 g/l
4. CaCl2.2H20 36 g/L
5. Citric Acid combined with Ferric 6 g/l
Ammaonium Citrate 6 g/l
6. EDTA 1g/L
7. Na2CO03 20 g/L
8. Trace Metal solution See below

:ld’ L A L% [ dv -3 v
ﬂ’]?ﬂ:ﬁ’]ﬂ@ﬂ?’ﬂ’m'}?uﬂﬂiN"Iuﬂ']ﬂNIUHN’EJN']L“D’EI (Autoclave) LazLEUR)

pH Az¥iniy 7.4

Trace Metal Solution:

Substance g/Litre
1. H3BO3 2.86g
2. MnCI2.4H20 18149
3. ZnS04.7H20 0.222¢g
4. Na Mo0O4.5H20 0.390 g
5. CuS04.5H20 0.079g

6. Co(NO3)2.6H20 0.0494 g

mil/Litre
10 ml

1 mi
1mi

1 mi

1mi

1ml
1T mi

1Tml
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