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Table 1. BEERAMFFEMER

B Strains X B B &
TEALIFT A Phaeodactylum tricornutum | 7 7 €\ TH V. TVTIT %
‘ (€= %:5))
AV IYTVR Isocrysis galbana THY., h*E
F—hknx V Chaetoceros gracilis RyxhA, 7Tavxi4, TUE,
() T ahhEEg

AP =P Pavlova lutheri BoXHA, Taxi(A%

T hIFEALIR Tetraselmis suecica INwTE, TIvIEAHT—,
TNTIT%

JFv /7 muF IR | Nannochloropsis oculata Thy, TAMTITE (7 X,
5 A 72 & O O4ELE)

2—3 HEFHE

3 6 OWEMSIC O T, EREAICHN T 7 228 LORPHE L 2 AL
TTROBEAME T TN SIS LIS L b OZ KL L. BIELIT & b
VT 5~ (ERAR. 01200 RV TIARERRET -1,
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Table 2. Receipt of Medium

Artificial Sea Water (ASW)

Chemical components Final concentration (g/L)
1. NaCl 35.1 .

2. MgSO, TH0 66

3. MgCly 6H,0 56

4. CaCl, 2H,0 15

5. KNO; 1.0

6. KH,PO, 0.070

7. Iron solution W

8. Micro elements WE

2—2—3 WRAEHEH
TR, BYE (N A<RE), Jun 7 VER

3. R
3 — 1 Phaeodactylum tricornutum D55
* IR :4A21A~5H21 8 (30 AM)
% EEFOPpH:6.7~97EHEpH: 8.0
% ERIEE : 14.3~25.2C (E@ERE : 25~28°C)
% BFAMEEREER
Bk R OB A ROBEELE 7 nn T 4 VEROEIE, Figl $L O Fig2
WCENEITR Lin, HERBRIAREOIE I3 2g/L T, # 2 BE#%ICIX 3.6g/LiCE L,
BU R R EE 40 3.5g/L~4.0g/L ORBAZHERS L7225 2 ~ 4 AL %1249 35%3-0llL
HEITD, 6 AMBYar ¥ IV BREEENRTE Th ok, £k, HBETP
Protozoa (E/EBH) ORANTED b-ds, BHPOEARE (salinity) Z&ETED
BEIEIZ L D Protozoa DIFEAMZ A Z LN TE T,  ABE/A A+ A TUER IR
(49 40~50g/L) LT 4 CTHRETIIT, Fh LA OBREIL2 <K 12 » A HBEFEH
L LTHIATEE TH o T,

-245-



Dryweight (g/1)

Fig.{ . Growth curve of Phaeodactylum tricornutum cultivated outdoors in 120 L
biodome reactor from 21 April to 21 May 1999.
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Fig.2. Growth curve of Phaeodactyl i cultivated outdoars in 120 L

hiodame reactor from 21 April to 21 May 1999.
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% FEFEWRG: 1) 3A1TH~4A 220 (37 BR)

2) 6A4H~TH 148 (37 BF)

seEPopH: 7.2~85(FHEpH : 7.0~7.5)

FEREREE ¢ 14.0~30.0C (EWIRE : 15~257)

Al SRR
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HRMOBEAL v ZAOEEEE 7 ua 7 4 VERDOZE(IL, Figd 8L Fig4
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DM UREE A% 0.7g/L ¥ Tl L7e S, £ 0% I3 % i 19 3 BH&IC I 2.0g/L 10E
UTre LAMBITHERIEEE %50 2.0g/L~2.5g/L DO#FHAHER L7235 2~3 REZIZH 35%
SoOIH#EERFTV, 3 7 AR CEERBREITole, AEITILEBHERSEMET (16C~
25°C) TBIIRE LY, £, LBARBER 2 CETTR > THEBRBEBHME L
R NIEAEFIFRETH - T2,
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Fig.3. Growth arve of Jeochrysis galbana cultivated outdoars in 120 L hiods
reactor from 17 March to 22 April 1999.
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Fig4. Growth curve of Jochrysis galbans cultivated outdoors in 120 L biodome
reactor from 17 March to 22 April 1999.
2) 6A4A~TH 148 (EZ, 37 A/H)

FERWEE A 1.0g/L TRAE— ML, 17 BIC L6g/LITE Ln s, DULHIBmITEm LIk
FWE I L= (Fig. 5)o AU 6202 Z OBIOARIRERE =D, VT 74—
DIMU~DHUKIZ X B IBERENC O L THRBEN 30CLALLAR Y, EFERELKRE
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CTHIFEAIE F 72, '

U EOFERNL RS &, REOFH/AREHIIYRBH CTIILZE, FF, KBTI +450E
Th B0, EEOERITI#A L 20~30%F2E D Shading DHHAIC &~ THEIRE S
W CLUTIHIFTER LD RBENRTENIEIFETH DN, TNURRARERGEESICIIEE
BEEEICHERT 2034 R TIXEE LY,
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% EEPOpH:7.3~89(F#EpH: 8.0
% BEEIRE : 20.0~35.0C (EERE : 25~28C)
*  BpAEERIA

e h DK/ A 4~ 2 DREE(IL, Fig 6 127K Lic, HRMAROREITA 1.8 g/L
TRHZ— b L. 1BERIZH 3.0g/LIZE LD T 3~5 BEXITH 35%DIN#EEITV, L
%4 3.0~5.0g/L OEE % #ER L2 5 37 BREIES &) 7o, ARBITHMEBRE O
BRENTZ DA OBEESIC bAGAHET, £AFERBLVCEFETHAFICRE 2 EIX
2 biedotr, £in, BEPHMOBED 3 ¥ 3% Protozoa HDIRAILFE LTRD
L. AT U T OHRE S LD e o Tz, o TABIXSHICI W CEMEZEL
TESMERN TR CTh o1,

2) 6H4 El~'7ﬂ.l4 B
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Fig.5 . Growth curve of Jochrysis galbana cultivated outdoars in 120 L hiodome
reactor from 4 June to 14 July 1999.
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Fig.6. Growth curve of Tetraselmis suecica cultivated outdoars in 120 L hiodome
from 4 August to 10 September 1999.
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* JEEFOpH: 7.2~85E@pH : 7.0~7.5)
% HERIE : 20.0~32.0C (E@RE : 15~25T)
% BRAMEERRR

BERMOEEAS I ROBRERLE 70T  VEEDEIL. Fig 7B XU Fig 8
WCEFNEIURE Lz, RSO IZM 1.0 g/L TAF — K Lahd, £OROEREILE
<BEEIX 1.0g/L 225 Lbg/L &Iz IEE oz, Jnu 7 4 VEERED 2mg/L 15
6mg/L DEFDECIZIEE Tz, ATEIX Isochrysis galbana L [FFRIZAEDOEHRE
1E 15°C~25°C & LLitiolE 2, B (8 A~9A) 1Tk 2B AMER MK E T
REETH LW LBARO LT,

3

Dryweight (g/1)

Fig."7. Growth cwrve of Paviova Jutherii cultivated outdoors in 120 L hiodome reactor
fram 4 August to 10 September 1999.

Chlorophyll (mg/1)

Fig.8. Growth auve of Paviova Jutheri cultivated outdoars in 120 L hiodome reactar
from 4 August to 10 September 1999.
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3 — 5 Nannochloropsis oculata Do

AREIZONTIE, HELRICHIMEERR ATV LRI R E LR G R /72,
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BRHICBWTHEREZHR T LA TER,
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DY L. BERE~DOFHIY 2B, 2) 0D 3FE (Palvola lutheri, Caetoceros
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ZOHBEML D LABCXEEZ KT Z EBRBO LN, o T, ARBHIZIEWTZ
nNo 3BOAFERIVEFICKITHHFIEEIT, RELLY T 77 —ITRE L TV S HEUK
EEOHIC LD RERE T ETEREMFT S Z LIIRETH o, MiC, HE T
AKIZ VY Bk DK BOHINNES L OUKIRZE ) 3 CRE T 2 HIEIC OV TH 2 2 B0
NDURETHY, EALAZ0KEY (1A, 28) CRYURBRHOA[BEIDKRTETT
BAEED, RIELEASAALAY 7772 —2FWTH LRREBEHEOFIKEERBEIE LV ELS
BT EMTARENT,
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The Mass culture of the Valuable Microalgae by Using the New-type Photobioreactor

Seishiro Hirabayashi (Society for Agricultural Education-Research Development Abroad)

Hazel T. Gevarra (Former, Dept. of Natural Science, Los banos campus, Philippine University)

Summary

A newly designed photobioreactor that can efficiently work to mass culture of the valuable
microalgae for application was developed and the mass culture of 5 species of marine alg:ae were tested
outdoor by using the photobioreactor. which is described in detail on the last year report.

Hitherto, microalgal mass production on a commercial basis have been operated in a huge open
pond with a paddle wheel...However, there are many technical problems for examples, contamination, low
cell density culture, no temperature control and non-efficient mixing system etc., in this conventional
method of microalgal mass production. It, therefore, is not capable to have a high productivity, high
quality products and a low cost performance. Moreover, there is a limit in microalgal species that can be
cultured in the open pond system, since a only few species such as Chlorella, Spirulina and Dunaliella
with special biological and physiological characters as tolerance to high pH, resistance to high salt
concentration can be cultured in the open pond.

In order to resolve above mentioned problems, we have developed a more practical and useful
photobioreactor that can efficiently work to mono-culture outdoor in many kind of microalgal species.
In this study, we tested mass culture outdoor of the following marine algae that are the very
important species for aquaculture during from March to November in 1999:
1) Namnochloropsis oculata
2) Palvola lutheri
3) Phaeodactylum triconutum (diaom)
4) Chaeloceros calcitrans (diatom)
5) Isochrysis galbana
6) TIetraselmis suecica

The results in mass culture outdoors of these marine algae by using photobioreactor showed the
followings : 1) the mass culture in Nannochloropsis oculata, Phaeodactylum triconutum (diaom) and
Tetraselmis suecica showed the stable productivity for a long-term and then the possibility of commercial
production was shown. 2) the mass culture outdoors in Palvola lutheri, Chaetoceros calcitrans (diatom)
and Isochrysis galbana were difficult to maintain the stable culture on the cold winter and hot summer
season in this area because these marine algae have a relatively narrow range in optimum temperature
(15-25°C) and were sensitive to growth temperature. We are going to study the effects of culture condition
and environmental condition outdoor on the productivity and faity acid composition of these marine

algae.
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