230039

NUI Hmﬁﬁ’m’l‘iﬁﬂm’]ﬂ’l‘iLW“l“’LgmL‘ﬁaﬁﬁﬂaﬁﬁi'\Ht‘ﬁﬂﬁlﬁﬁ’) Haematococcus pluvialis 11184

naamvmﬂﬁnaumminuammm?nammamuwmmmmaunmﬂummamuauuaamm
AfiuseRnBnwgs Tagnisdiiinawuteantéiiiu 3 dm ludmusnfosmussmaunizass
LTaa IGIf.l1_(i]ﬂﬂﬂ’\‘iﬁﬂﬂ’l‘ﬁ’mn’n.,ﬂ’!'iL'ﬂ‘vaﬂam’]"Im‘ﬁM’l.,mJG]aﬂ’l‘iL’ﬂ‘i@L@]UI@]’LIENL‘H&RQE]R’MS’IU
Iudoufnsafiamnuuuanmeasnuuud 9 fa wuunsinszuen 3 §asuaz 17 807 UaIUULHY
LITEWLTWIA 17 WAz 90 Aas mnwamsdnsazlldin msemnigas Fi Janunanzauln
miﬁnmm’mﬁﬁmfnaéﬂamn%ﬂﬂmnﬁam futslnsalFimuuuueimeasnsiiansinszuen
w1 3 Aaviilyy aﬂﬁmwmnwm&”mmmm LL@]‘J‘..Ulﬁﬂﬂ‘NiﬂNﬁ'lll“t‘iﬂ'ﬂU'ISJ’HW]@]VI,GN’]ﬂ‘n”l‘l'ﬂ
Limanziumsanfinnuluzaugamnnisy s~uuumi"u’mnﬁ‘i:ﬁmmw'lumsmvmmwiaa
@iy H. pluvialis mn’lummsn@] TRHTEULUIITEWILIWG 90 Aas Miloadfianamuini
§9g9 38x10° 1rasaafafans uazdanninadyidivladuwisivinny 045 daiu Fatrindia
ﬂgn‘smﬂmammnwmﬂ 17 893 (ﬂmwwmumaamm 40x10" \raddoNaRAnT UAZEAI
maaiuduladumizyiany 0.52 dedu) Wandey ugasiisz cyufigansnugeuuna lddo e
Ruaugnaeszuveenlyarnswialiuiasiidanis gnfuansfitnunzaudans
Laﬁm‘,tﬁu‘[maqmaﬁqamﬂﬁwﬁ‘lﬂumﬁﬁﬂLﬁummaaﬁoﬂﬁmtﬁ%nmwLmummﬁﬂnﬁﬁﬂnm
sy B ddaduiuiiomalnansdefufiomalnadn (AdA) luszuuriiy 0.4 ddasii
msfanenniduinniy 0.4 wuawasdaimi anududuaiveulasanladiviniy 1% lag
31N0T ez MRt uIaIuEILYINAY 2,000 And wanIINIHULAY HansATuTauaaaliiAinis
dnonwlumawzidsauuuisdaiias Bmunsoiluldidudueuvlugamnnsmuisle nulu
gaudl 2 fe miﬁnmam'a:m'sm‘imﬁnmmﬁmmiﬁuaamLuﬁuﬁwummaa‘qamwhu alet
fmsanmsasdaulsven da Ynmmaditudu uassauanadudusasmsemis uane
mmum’l.waaﬂgumm'ma*ﬂn'rrmaﬁﬁwmﬂ NNRAMINARDIATUNA LA HAUBINNTLAD
Maadisudmduaning n'n'wmﬂ'lﬂﬂ'smmmmaﬂmufnuﬂuamﬁﬂmu'l,@mma,ﬂ'numflu
Wasnljudnife n"ril.aamwnaarmm 10 1¥i1 (ﬂ's,,mmnumuwﬁaaﬂaam) LRZAMILTUUE
6.5 flaand ﬂaamﬂﬂaanﬁmuﬂ 6 naaq) F9limsuasauauin 5.39% doiminuiideimad
wieIniudl 8 PRI INTEGU mmnm‘luﬂ'auammmﬂuﬁnmLwamaﬁnuﬂ?ﬁwﬁmw'l.un’ﬁ
snamILeaauTwiveananieadiaswitg H. pluvialis wm'la.ﬁf[ﬂmﬂummawmﬂmnﬂﬂ
fnSUNIRNAETUaRAWTUAY fnams'lmoa‘LuTmnNmajnum‘s'lﬂﬁmmmmua:%Tﬂu \Juas
nﬁaﬁmmmﬂﬁmmmmaa@nmuﬁuaanu’mnﬁ'wnaﬁaamﬂ%m H. pluvialis 1aIwUTuWES
uay L‘s'mﬂsﬂmaL:qumaunmﬁmianmauc; T@]nﬂm'z...‘nﬂna@m'm'mlﬁ’lunwﬂnﬂm'su,aam
mummmﬂn‘[mt’:wﬂa flgmnndl 75 aseiwaler zuciIn 3 w1t laken % recovery gafi9
74% (4.79 NadnIusaniv)



230039

The cultivation of Haematococcus pluvialis NIESS144 alga was thoroughly investigated as a
potential source of astaxanthin. The research could be structured into three stages. The first
stage is the cultivation of vegetative motile cells of H.pluvialis. In this stage, the cells were
cultivated with the optimal growth conditions in airlift photobioreactors. A comparative evaluation
of the performance of the different airlift systems with different configuration was carried out,
and the systems to be evaluated included the 3 and 17L cylindrical airlift photobioreactors (C-
ALPBR) and 17 and 90L flat panel airlift photobioreactors (FP-ALPBR). The 3L C-ALPBR
clearly outperformed the others but the difficulty regarding the scaleup of such system posed
sorhe serious concern. FP-ALPBR was proposed as an alternative cultivation system where the
upscale was achieved simply by increasing the length of the reactor. The performance of the
90L system was still quite satisfactorily where the attainable maximum cell density of 41x10°
cell mL'1 and specific growth rate of 0.52 d" were achieved. The optimum for the growth of
H.pluvialis in the FP-ALPBR was obtained with the F1 medium where: pH = 7, light illumination
at 2,000 Lux, aeration rate of 0.4 cm s‘i and ratio of downcomer and riser of 0.4. Semi
continuous cultures which could be periodically harvested were successfully implemented. Of all
the systems investigated in this research, the 90L FP-ALPBR was found to be the most cost
effective. The second stage is to determine suitable conditions for the induction of astaxanthin.
in this stage, cells were grown as cyst and started to accumulate astaxanthin. This experiment
was achieved in 1.5L bubble column photobioreactor. Parameters of interest included nutrient
concentration, initial cell concentrations, light intensity and mode of illumination (indoor/outdoor).
The maximum astaxanthin production at 5.39% by weight (dry) was obtained from indoor
condition after 8 days at 10 times diluted final harvested cell concentration and 6.5 klux light
intensity. In the last stage, various techniques were examined for the extraction of astaxanthin
from the cells, i.e. solvent extraction, maceration, soxhlet extraction, ultrasound assisted
extraction (UAE), and microwave assisted extraction (MAE). For all cases, acetone was found
to give the highest astaxanthin recovery compared to the performances of other selected
solvents, i.e. methanol, ethanol, and acetonitrile. Among the various methods, MAE provided
the best extraction performance, with astaxanthin recovery of 74% (4.79 mg g'1) being achieved

at the extraction temperature of 75°C and 3 min extraction time.





