9825 HRAMMBEEOTF bNAFVT 2y -k 2 KEERICHT DH5

BTG | AR AEDURR () EEEERE TR TS
JEFITFgEE A b Tor N9 GE740E vREE R B B RRREEEE)

HRMEEED 7+ "L TV T 7 ¥ L2 RABIREEEREROBBEEZEN &
LT, BT+ "L F VT 77— ORFARFEB LI OCEERREIT o7,
PEEDBEH N KR EERBILTERRBAKEOERERFXTITOATEY., 1) lEY
DAVEIVICEVEMBEENRERZOBEREONS A AEEREL., 2) BRE
AR TERVEDAEEEMEY, 3) REBBCEAKRZEMEET S, 4) K&
DERBEOBRCSRD T ALY —EET S, 5) WEOY Fa—ARTER, 6)
BERABEOARLINERETERY, ZODEERIIEL, £EaZXFBE,

FIT, TAODOREEMBRL, MOFAMMEEEZARE - BMAREETE LT
DEIRBEOTR T + "N F VT 77— (NAF F—2n) 232MF - BAF L. BE,
AERRE A F—adke L, EROERZFHE F—L 2 "HICER, ETO¥KRF
_—Aﬁ&?%é%ﬁﬁ%ﬁﬁ%knéoE%E@K?ﬁ%&%#étb@ﬁﬁm%ﬁﬁb
oo SMAPEER F— A0 EMICHERB X UNARICE VEAT SMK (0) BMHT D
REEAERE L, 70O, ZRICE 2HHBIRPEE. B LARMBICATRAZOE
LV T8 —Thsd (AXR—-1288) . 2ok ) e - BiEzA 7514
F—AhZ3RELT, BAKERE (PC, EEO—ME T, SMAMATEHROT 7% FUEE
SLBICEH) LHFENEE (Nanno, AHAHEAEY) OEHAREBEREEZITo .

FOR, 1) PAMERE (PC) 2 4~5L OBFBEICE THMEET DI LN TE,
DRV EWAEROELE, S MAATENBROT 7% FVBERN 4.0~6.0% (i
W) EHETAINAATARBDHIENTE R, FEREEAROREPELICTONTEE
PBoEGEIIN2 O%BEETEEY., 7T7F FVBOEEL TN LETHEMTD Z &2
WA U7z, 2) ¥EEEMEE (Nanno) DWW TH, AL F— AL X2 BEEEZLE (1
A~48) KIFVEBBLVWEEREOLXZFIBVTHLAS I F—AZAWVDZ LITEY
S OWEREEOREHERT S Z L AT THS 2 LRI L, SRIECHEEE
(EHIMLRE) B X OBABESN (BEHELS) 5 L5 AE 0 £EECIEIRRERIC
Bz B3EBECONVTAL A F—LZAVTE EHEHREZIT O,
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9825 HARAMMEEEDT7F PNRXAFVT 2Tk A RkEEEICHT AR

BRAFSRE T IR () ERAERENREREHR)
LEWFGE @At b Tor' 03 eI v RS 0N JBE B ARREE)

1. FEBH

AL, FRABEEE (FEEROCHANE) 2HHMMCBWTEBRAEERT 572D
DOBREE (T4 bAF - VT 75—) LBETEHLOTHD,

MEFEMMABEOFAREERIITATERZAKEOERREZ AN TITOh T3,
Z0lH, OFRFY., WEMOBAZIZIVEREON, I AEERRETHD, @
BRERREEZH TERVEDAEENEN, QREERIIIERLERELEL L, &
EMONEIREDERKLUELZET D, DERMLOBRBILZEDOZRINVFT —2ET S,
OBREBELXaY Fu—LTER,

InNbDZErb, PERFNTREEMEIIES, EEaR LBV, £z, BERM%
BExATLIER (/avi, AVYF, FFUVZT) OZLMERTERNVENVIR
R H D,

ARFFIINDODOR[EFRL, OFALRBMBEREOBIRE - Bl - KEiE% %27
RBIZTD2EDOFLNWIALATDOT7+ bNAF VT 72 —%2FFE L, TnZ2FH L TIBE
PRI UCHRAEDOH ABMERY RIBEEREERE L. TOLAESEZHEEBRNL, 2hb
DERBEFEETOIRRWE. AIXTEERBRIEHEEOT 7% KB, DHA, EPA,
FRERODTAEZX TV FUEDOHRHORELEEV R T LEHFET 5,

2. WG

2. 1 ZFMAFVT7H—DRE

2. 1. 1 ExRares7tr

KT RN X— L 285, - REBTAZFA L CEEEOE Y, T EEERBEE THE
27, ROL I RERBERERBA 7+ bLF VT 74 —%#RF L,
OKRKB= X NLF—2NEMICFIATE 2R - HE

WHIBEEOME EEIZERNICIZCOREREICL o THXIONTVND, TOEOEE
OXERDFEERERD, BREREEZFRICT 2720, KBLOZTHDEOR ., BR - #
BThnrZ &,
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@B RAEIL M

BREEZCBVCL., BREOHBHBRBIIARTRTH D, LPrLRPL, R 7%
R ARELERFRE., BEOMBEMETIOTHFELI R, £I T, ZEXDOEN
FAEDICHA LIET XA XF—RBEE LT 2,
OIERBERH L AT A

RERBEIISECAR - HBICEBD TEETH D, H-oT. BABRIBOTHLHDE
EOREHBIHERTIVE. SEORERRZERRMICTILHELY, £IZ T,
YTy E—ECE S Bk (Yx—F—h—T) EBERT. kOREEBEREFIAL
THEHRREZHHET S,
@a vy I UPIEEE

okl FTEEmEDa I EPIETEIHAEBRIT 74 —-EF 5,
®ATRHA

AADE Y REFELEBET TR, BHICE > TERARSFREND, €2 T, LEITG
UC. ALBBALHALT, fiZCHATEIWELT D,
®V T 7 F—NE OB H W RE

MASEEE YRR EET S LV 7T 7 ¥ —NEICBEERMNE LTV, Thick sk
FRROETRAI TV TOEEBIPREENIBNYED D, TOD, BLEZISLT, A
ARG TEIRERLETH D,
DA =T v THES

HEEHABICS LT, ASCHBEANRTEL VAT LATHDH I L
®EREMICHAR, N A ADEE A FPERTEHZ L

PED XD REROEERZHEATZI T 78— 2R ETILDORDOE D REEDT + b
NAFIVT 7 H—%FRE L,

2. 1. 2 HE
#  ®

rROEAD LS FOQF B TEBEN b, SEHBRITEREO F—hik & Ui,
(PIERHE) |

Fig LICFR L7z &dic, EEORZ DK F—L % 2 HICER, L THRF—LHEIC
TxBEMIC, BRKEANSIEEL Lz, ERERCEREGOLDOEANZER
+5, |

SR K — b0 EEICIZES B K URARICE VRET SBEN A (0,) EHEIT
B3 % 72 O PR 2 TR E,
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(2 )

EE IR E S SRR A NN DEREEA L, TOBEDOEHEFE L
CEI B IR Y R S R RT 5,

(A THRBLEE)

ATIBHIEE & PR F— A0 FHICTX 5 L BRBRMNICRET 52 Lok oA
TRE %, BEICE UCHREICHAT 5,

(CO, HADEN)

EEERIC CO, &R ER (CO5~10%) A OFAEADZEE L, HHEIZIZM
L AAERT. APVERO CO, B EEREEAT B,

(AHEE)

SMBETR 15— b 0> LE A BBOKT B 2 &1 £ W ED A F— AT 4 — 5 — 7
—FUBEEY . I E o TAOKRREREAM LT, HERED LR b 50N
Zay he—v9 5,

(k& &, &E)

Kx EBLUBERE. MABSDES 2 EOLRE N— AOEBREAS T LItk ),

BEICBRTE S b0 LT3,

BRBE

EEIEAN

Figl A2 F—AhDEE

ULDX ) RBEERETH 74 AL TV T 78— (LI, N4 F F—ALLET) ©
AINE (EEERAMRIE 2R 50cm. AE 8.5 Y) BILOKAE (EHIMAUE L 120cm. A& 100 12
DbDEBEREL., ERICH L,

2. 2. HEME
AEIDRHERBICE L BHIIKRO 2BETH 5,
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2. 2. 1. WAKMSEE (Parietochloris incisa, AT PC & F9)

AL EMR (Snow algae) D—FET, 1992 F, FEEXNRRLIHALKBERATH S,
AR, MBRPIcERAYWE ThirSMmAaMERBO—E, 75 F PR (204 o 689
FIZ 05%EH) 2EBEATH a=— 7 Rtz HAT2RETH D,

2. 2. 2. WEEMEE (Nannochloropsis oculata, LLF Nanno & F9)
A, HEF LEFERAEMCE L, MAEERE, K& & 2~4 1 m THIRPIICA
FAmE L LCHMmRRMESBRO—TE, = a)h~vF /(v 8k (EPA) Z2EFT 5,
ABIIEHIE. SRRLECBTIBEAEROFANEDE LTHREN TV 2 HEABRET
b3,

2. 3. EEABEREORE

300ml 7 F A2z AVT, BE 20C, XHRE 70 p E/m/s GEFRRE) CO % 2%E A 2
S A L ERRERRA T, EEEE L LR 2 MOBEE MR L. D&, R
WHE KSR L CERICH L,

2. 4. HEHAARR .
Yk MERREE (PC) 11X R BG-11, MEPEMEERIA (Nanno) IZ1% ASW & AV 72, (Table 1)

BG-11 Artificial Sea water (ASW)
Chemical Components (g/L) Chemical Components (g/L)
final concentration final
concentration
1. NaNO; 1.0 1. NaCl ‘ 35.1
2. CaCl,.2H,0 0.036 2. MgS04.7H,0 6.6
3. NayCO; 0.020 3. MgCl.6H,0 5.6
4. MgS04.7TH,0 0.075 4. CaCl,.2H,0 15
5. K;HPO4 0.0305 5. KNO3 1.0
6. Fe-EDTA (solution) e 6. KH,PO,
0.070
7. Micro elements WE 7. Iron solution WE
# adjust to pH 6.0 8. Micro elements WE

Tablel  Medium for PC and Medium for Nanno
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2. 5. MEEA
NAF<2AE (CHE) I 7NV 10ml ZBEBEMOT I AT 4 VF—2RANT, %
SIABMLT, 74NV E— LIZED TN F < A% 105°C, 3 bR
ranz 4 ERSW (DHTER)
BAFERAR AR ST (S W IS )
3. WFRRER
3. 1. BKMERKEE PC DIFMERE
IHETOEBHERDD PC OBHICE L TRKO L > 2ANTTIHLMIC SN T
W3, TNEEHNTHLUTOEY TH 5,

3. 1. 1. BERK

PCOREIZHT DERRIGERRDD, 5CHD M4CORELHBACIEREITo R,
HHERO—TET, I0CUTOBRTCHAEFTE 525, 48 - MEOEFERE (Optimum
temperature) 1X&p L 5 25CEBITH o7z,

Fio, BIORE 15C L 25CTF TR LB OARBMRETALBR LEZL 25, B0
W25CTCRE LIEAVNAER - MBIXEER THh -/,

3. 1. 2. pHOEE

BEMD pHA PCDARIZEZ DB LR, FHD pH % 5.0, 6.0, 7.0, 8.012%
NENREL., BREITo2ER, pHA 5.0~60 DL TAERENE <, pHS.0 TIZH H M
ICAEENMZ DI,

3. 1. 3. XMEOEE

HBERBIONOFAZRIT, BHBEEOKEERIIBON TR, ABZFMNCRLEER
FMEThH D, RIXTIAF—DOHBIRE LT, £RRICHELEXB1E10 TR, XA
RBERBIUVERFOMELBRICH LTHLHELEX D, T2 T, BENOMEL, X
(90 pE/nmi/s) . RN (150 pE/ni/s) . 38K (220 pE/ud/s) @ 3 BEPEIZEX T, PC D
ARICE X 28R X ORI OREIFEEKELRR D2 % 7~z

TORER, ERICKETHBEOKBERD &, ALMKBRENRNEI PC DAER
FRE Lz, LAL2Ab, IBIEERICHT o BEOREEZR S L. 2RBBRFIC S
WHTTH RNV (204 0 6) OHBIIALNICHLETOIRLREIE» -,

3. 1. 4. BREEORE
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BRI, R PEARAZI IZADEL IV TOMOEREREICOEEL S X

ISA = ADEERBLOEARMME, TOBREEICL > TRE <v%@éﬂéo

M KRR A WREIC T D2 0ICiE. RIS RBELIERTOILENDD, €I T,
TP RE N (Population density: g L") & &M (productivity: gL'd") & OBFERD
. BB A 20g L D 75g L ETEAT, MIALF F—b 2 A0 THIEER
W EITo T, TDOME® Fig 312”8 L7%, 0.7

ThinbiD e TDPCRE ~ 06}
o et g © §‘§
DA b AEEEO®Rm R D% - 0.5 | §§ §§
— | §
WA e a~5g L OB HERIC 2 04| § '
> L \
HY Y DOFEREREENEHE s 0.3 | \
THHIERIMoT, S o2 i§
o]
3k 5 o B i i I & D BEAR & 01\\
T, EBER 03~05g 0 | | I I INNNINNW | I
R <chs, (7oLI, A 2 2528 3 4 5 6 7 75

Population densit !
Al FOEAE) P AR

F7-. Fig 3EHRBEICL -
T, TOEEMERKELSE(THILETFTLTVDN, ZOEEEOELOERERIC
o i @%u\Kﬁﬁiﬁwﬁ&kiéﬂ4ivxwﬁk(M@&m@#%KB%%
Fo T, AMICEEONA A ABOREEH~T.  (Fig 4)

T OfER ﬂ%ﬁmﬁkgwd&whﬁﬁﬁd4gLr%D TNEVRENDZRLIT
bEAmS THOHEMBLENS
B ERRENT, ZDT L
b, T DREEIA PC o fRE Hr 3
P, BN | AEFEMEA R B S 7R
DRI 4g L IR THY . D
e 72 [ oD IR & 2 1R Sk 23 i
B 2D T ER Mol

— 07 AR R OOE N AS AR Y
OREIERHLEL . FFiZ T 7 % N MR

Fig. 3 The effect of the population density on the output rate

Night biomass loss
(% daylight productivity)

2 2528 3 4 5 6 7 7.5
Population density (g L
DOEFEEFITED LD % Fig. 4 Theeffect of the population density on the night biomass loss

DI ONWTE S T=% 5%
PrE R 3BT X TN, ZTnICE s L, ERBENEVE, 2EHREENEL R
0. EAENEPIC S AT TR PUBOLERLEED I ENSN o7,  (Table2)
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Cell ) o .
concentratio Fatty Acid Composition Fatty acid
o 3 content

n (% of total fatty acids) % d.w)

Chl (mg/L)
16:016:1116:1116:2 116:3118:0{18:1118:1{18:218:3{18:3120:2120:3120:4 20:5| , [ o)
o 1liw 9 w9 w7 iob6ino6io3 w6iwb6iw3

348 |14.6i52:08:32:1.9:1.2i56:4.6:187:1.1 5003 {09 356:12| 46 | 12.8
455 (130029103121 115{221102i461166i11.6i36{1.011.91i357/1.1| 63 | 168
650 |9711.0:01i12{07i{27163{42{158{09i1.7:04 {1.543.0i08 | 9.0 | 21.0

Table 2 Effect on cell concentration on faity acid composition at the stationary phase of PC

3., 2. NA X F—AIT&D PCDOEERR
FEROEBMMREEICLT, BIEAAM A F—L0 M) ZAVWTEABLOH|ICE

WO AR A ATV T DAERE
PEFs S OB I BE LAk 2 TR~ 7,

FF.EAICBWT, ALBHA (70
i E/d/s) T\ﬁuEzﬂJFf‘24H
eI Ny FRICE DERFIEEE L
7o TDOF6E, HERAEDK 50%
LR L. AEPEME (productivity) % 7R
Rz, TOMR. ERHAMATOE
FEMELE 0.310 g/L/day T o 7= (Fig. 5)
Fio. 27 BMLEREHGT TRELE
PC /A A~ A DRV EEH R & T/~
Too TORER. HEERMMMBELS 2D,
AN D B B D3 HE T 0T D T Az E W
HEEEEL Y (B 20%5 @) |
T 7% NUBROE B b R AEHIC Y
YD 10%FE TORmEHRITELI,
FAMENBPIC ST TE Ry

Dry Weight (g/L,1og)

10

1

Productivity = 0.310 (g/L/day)

bovy

<«—: harvesting
0 4 8 12 16 20 24
Time(Days)

Fig. 5 Growth curve and harvesting regime of

PC grown in small photobioreactor (indoor)

e (204 w 6) DHELFRICHIEORKREE & HIZEM L, 3BMZITIE 40% 8L L2 o7,
— . WA B W TH REHEICRIE NS F F—24 (UNED) 2AWT., 4BREEEERR
BT o0, TOM3E, BEEEDOH S%DIRNFEEZITV, TOAEEMEZ R, KR Fig.

6 1R L7,

B O A FEME O B L sk R D BRI R B ML T D EE (0.1~0.15g L day!) &k
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BENRVEWEERLTWVD, (12 A
L. COBE, HREEOEES 100 v
R %D TR 2 LT 2 ) '
% 7= Table 3 \Z7R L7=HIMEFHE N4

Z“vxd)ﬂaﬂbﬁ!‘ifﬂlm YT ORERM B §
b RIREDT F % FER (4~ E
6%l L ) EH AT ANAL G
FR—LZMNDIEEVEET § Productivity = 0.350 (g/L/day)
X B EBHMoT, 2
' €—: harvesting
1 S SR TR

0 4 8 12 16 20 24 28
Time(Days)

Fig. 6 Growth curve and harvesting regime of

PC grown in small photobioreactor (outdoor)

Fatty Acid Composition Fg(t)tgt:;:d

o .

(% of total fatty acids) (Yd.w.)
Sample | 16:0 | 16:1 | 16:2 | 16:3 | 18:0 | 18:1 | 18:1 | 182 | 18:3 | 18:3 | 203 | 20:4 | 2055 |\ oy | ppa

Name w9 | 07| w6 | 06| w3 w6 | w3

18-1 139 09 09 | 27 | 1.1 103 36 |166]| 06 | 76 | 1.6 [382] 22 | 32 | 82

181 | 138 12 ] 1.1 | 3.1 |12 {11731 ]139]07 |92 |12 (39117 | 42 |106

19-1 11821 ] 19|24 |08 | 85]39|163] 1.7 |58 ] 15 |401| 34 | 36 | 9.0

19-11 105 25| 15| 1.6 |12 138 44 |133]| 14 | 36 | 20 [435] 19 | 64 | 147

21-1 124 05|05 | 15|15 ] 99 ] 40 |164) 00 | 37 | 0.0 | 476 20 | 40 | 85

211 |124] 05 00|15 ] 13 ]105] 35 ]186) 0.0 | 39 |00 |462] 16 | 38 | 82

22-1 128 09 o7 |15 11|61 |38 |176]00) 30|04 |511) 11| 46 | 89

27-1 12110705 ] 13]19{93 ]33 |182]10 |30 16 458 13 ] 49 | 107

Table 3 Fatty Acid Composition of PC in outdoor culture (1998)

3. 3. {EPEVESEIE OSSR AR

K SA4 F K= (p=120cm) % AV THEEEMESEE (Nannochloropsis) D HE 15 &
ALK T TIT o7,

Sl i, BTG AR ILE AR 1 5g L I EICE LAEREAN D, £ F F— L P Dk

SR ODHK 35% % 4 ARARIPE CULHE L. 30 OEBIRICH LW Z RN L7z, TOBRDOR
BEERUCH LD, 3B~4 ARICHTOBBRREICRY ., HELER L, HHO pH X
CO, Bz kv ay hm—A L, §975~85 MR L, ZREXEITXE A A F—L
¥ Y 9 20~25L/min & L7,
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BEMMI1IATO~ATOON3 » A, TOMOEEMDHES % Table 4 127 L7,

Ave. Biomass | Ave. Productivity | Highest Biomass | Highest Productivity
Date (g/L) (g/L/day) (g/L) (g/L/day)

Jan 26-30 0.72-1.16 0.102 0.81-1.30 0.114
Jan 27-31 0.85-1.22 0.107 0.93-1.38 0.121
Jan 31-Feb 4 0.74-1.095 - 0.096 1.03-1.24 0.108
Feb 1-5 0.72-1.13 0.099 0.74-1.16 0.102
Feb 2-6 0.76-1.16 0.102 0.95-1.53 0.134
Feb 5-9 0.51-1.09 0.095 0.70-1.14 0.100
Feb 10-14 0.72-1.34 0.117 0.67-1.55 0.136
Feb 11-15 1.00-1.46 0.128 . 1.05-1.61 0.141
Feb 19-23 0.92-1.44 0.126 1.13-1.69 0.148
Feb 20-24 0.92-1.33 0.116 0.94-1.39 0.122
Feb 23-27 0.80-1.16 0.102 0.94-1.44 0.126
Feb 24-28 0.83-1.39 0.122 0.90-1.60 0.140
Mar 1-5 0.98-1.47 0.129 1.21-1.88 0.164
Mar 2-6 0.96-1.34 0.117 0.88-1.52 0.133
Mar 5-9 0.81-1.19 0.104 1.18-1.56 0.136
Mar 6-10 0.76-0.93 0.0814 1.10-1.38 0.121
Mar 15-19 0.98-1.37 0.120 1.34-1.81 0.158
Mar 16-20 0.96-1.24 0.108 1.29-1.52 0.133
Mar 19-23 0.84-1.26 0.110 1.20-1.75 0.153
Mar 20-24 0.74-1.20 0.105 0.95-1.43 0.125
Mar 24-28 0.85-1.18 0.103 1.16-1.63 0.143
Mar 25-29 0.79-1.15 0.101 1.03-1.51 0.132
Mar 29-Apr 2 0.85-1.19 0.104 1.16-1.60 0.140
Mar 30-Apr 3 0.78-1.10 0.096 0.98-1.41 0.123
Apr 5-9 1.06-1.64 0.135 1.18-1.92 0.168
Apr 19-23 1.33-1.82 0.159 1.41-2.04 0.178
Apr 24-28 1.40-1.93 0.169 1.43-2.33 0.204

Table 4 Nanno Production trial 4 days cycle - 35% harvest
ORRNDRD L, ABEOBERBRICE o THEDEFRELGOBVLEITE
Th, A A F—LZRAVLEICL Y BREFREREZITI) ZLXAHETHY. 3 Aoh - F
AP OEEROBENE 2o TSI bbb, ARBRIEL 2V, AREMREL 2
PEFRIVEFCBVTI, EHOCEWVAEEENIFING,

BEIR 0L F F— A
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4. BEBIOSEORE

Ta "L F VT 7 F =X 5 ERAMMBEEONRNTFIHRBERRFTOMEZEN L
LT, AERE, HLWIALTOT74 bAL AV T 7 —2REL T, FRAVEDOT IXF
V@%%%laﬁ#é%ﬁ&&mﬁﬁﬁ(m)kio CEREOBEEHAEICRBWTERL
EhTW5E, BEERFMEYTH HIEEERE (Nanno) #HRMBL L LTENB L O
SCDEREREIT o7, |

SRR UOKMERE (PC) WL TIX. T CRERNREAZRICBW T, T ORBERME.
EiE pH ROKRESERROIEHBERICH X 2FBEC OV THLAIZ SN TN D

DT, AEIALZF F—2EAVEEMERERZITV., P%%W&ﬁ4¢vzmiﬁﬁ&
VS MARBAFIEBEOT 5% NVBEAEICOVWTOEELRMRZFL, b, AEE
BO—EThHhHR., EBFBEIF25CTTHAHZ &, FT 7% FUBOARICHE L TiZiEL
NUBEBTERZNI L, EHIEBERET CLEBBRTOT 7% FYREENEMNT S Z
L. FLTAL A F— bR EoRFIMERITBV T E 22 Y ORIRE DREE 2 REFEH
T HIENTERZE, 2D hb, SHEESME (FRICER) Z2HRTLZ
LIk, BREEDT S X FUBEMBPCEFEESILbA@LEEALND, TN
FT. MMBEEOPCINELLEDT SX N VBEEATOIBIELRREN TR,

NAFAF—2ZELTIE, KOAPECEDERALELLDLEEX DN D,

OARVT 77— ¥HRBTHDZ ENLEXREFEILOSFERD 2EH D, E- T,

BREEELEEES, BEOKARIEAETIVF—DHEMEDLN D,

QOEERERFRCLY . RBEERRCHRIZEARZEVHL TN,

OEBBEENHZHEARNIZI br—ALENTVDS

@/u—X+ YATFAROTIAVEIVEHNTND, %

L LR, SnbOHRICOVTEREEENZIERE+HITITOR TV 2RNDT,
A ERHBBETH B, £, TNETOTHERCABMRESN R PC DAER
PRET B LRADONTVS, 2 LEREO2VWTHEERICHAEZED T E W,

F7o. WEMEEICE LR, MoFBABRE, FIXET7 =4 X F T LALF—bET R
BREDBEBERA VI VVAR, ATaA FRIEAIRAEHEREC L o THRRER
KELTHAL A Rl & 3 KEEERBREBRIT L2V,
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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. Gevara (Former Dept.of natural Science, Los banos campus, Philippine University)

Summary

A newly designed outdoor photobioreactor (named Bio-Dome) that can efficiently work to
mass cultﬁre of the valuable microalge was developed and the mass cultivation of the two kind of
microalgae (a fresh water algae and marine algae) was tested outdoors by using Bio-Dome.

Hitherto, microalgal mass production on a commercial baisis have been operated in a huge
open pond with a paddle wheel. However, there are many technical problems (contamination, low
density culture, no temperature control, etc.) in this conventional way of microalgal mass-production
and it is not able to have a high productivity, high quality products and a low cost performance.

Moreover, there is a limit in the microalgal species that can be cultured in the open pond
system, since only few species (such as Chlorella, Spirulina and Dunaliella) with special biological
and physiological characters (tolerance to high pH, high salt concentration etc.) can be cultured in
the open pond. At present, in order to resolve above problems, we developed a practical and useful
photobioreactor outdoors that can efficiently operate to mono-culture in any kind of microalgae to
resolve the above mentioned problems.

In this study, we tested the outdoor mass culture of two kind of valuable microalgae, that is a
fresh water green-alga (PC) which is a snow alga and contains a lot of polyunsaturated fatty acid,
Arachidonic acid in it’s cell, and a marine alga, Nannochloropsis, which is served as a live feed for
aquaculture by using Bio Dome System.

(1) The result in mass culture of PC by Bio Dome showed the possibility of high densiy culture (4-
5 g/L) and high productivity in outdoor. And also the biomass of PC contained high content of
Arachidonic acid in total fatty acid (30-40 %) and in the basis of dry weight (4-6.5 %) .

(2) The result in mass culture of marine alga (Nanno) by Bio dome showed the possibility of the
stable productivity even in the winter season when is under very severe environmental
conditions for this marine alga. -

We are going to study the effects of culture conditions (medium etc.) and environmental
conditions outdoor on the productivity and fatty acid composition of these valuable microalgae in

next year.
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