2AUSIUNANISIY

¥
1. MMSINIEIRLIRMSY Scenedesmus sp. AARL G022 Tuunasanfuauaiasieg

nelfinniay mixotrophic

Tasenn9adeildnunnismnzides Scenedesmus sp. AARL G022 Tuunasansuas

#finginge nnelaniaz mixotrophic wudramdnefinasaes iuawnsiiinansuen 1
#in9ep {duft glucose, glycerol uae sodium acetate azil#anaa uazU3n1insAlosiugndn
mm"'mf/‘iwaztﬁrﬂomﬁ?ﬁﬂmq:muqu ABFN19Y phototrophic waRflasannnng
mnzdeaneliianior miotrophic  @mdneaTnanfeag Eketuantasitiiu
phototrophic A% heterotrophic  uMasWANIFSUaNTRLEILaanTBuNSd Tne v
Aruanduniduararfuanefiunddiduunaennfuanld sscfinnsmisidoenia i
#0119 phototrophic @Mmsneerlfifesuas uazarsuanlnaan (@ Wuumanaseu uay
WARIATUBN AINRTGU (Chun et al, 2011) #BARABINLNIHASEYDY Scarsella et dl.
(2010) BIANWINISINILALIR MY Chiorella vulgaris TnaBsuitsuaniasfimunsas
AONTNITREY 3 uUY Ap autotrophic, mixotrophic  WRY ~ heterotrophic WLU3IN19
INITVRENILY mixotrophic Aﬂﬁﬁ‘ﬁﬂﬂﬁﬂﬁ‘ﬂ@%f}ﬂﬁﬁﬁ@ﬂ WARTLEWLAEATUNINATH DY
Heredia-Arroyo et al. (2011) #ylAAnuranazfimsnzandmiunIsmazides Chlorella
vulgaris Lﬁﬂﬂ:ﬂuﬁﬁu ﬁ’m'ﬁmﬁméﬂmuu autotrophic WU heterotrophic  LasLULY
mixotrophic  WLHNBIHAEBIRMINURINATITLHAINNISINIZIRLILLL mixotrophic ¥H
ﬂ‘%mmmnﬂdflmitww:té‘aéLmuﬁ'uq

Lﬁmﬂ%ﬂmﬁﬂuﬁ%ﬁmLmdqm‘s‘uauﬁﬂwﬂ%mqmﬁm Scenedesmus sp. AARL
G022 avasyliffigaluaimisiifinnaidia glucose omilesann glucose  fisuunaa
ATSUBNTEMIBIMIALEN uRzqAUNIINaL ] ngu ﬁﬂfﬂ?ﬂﬁdwﬁqﬂ dlamnzides
AfFAmmaniua sl glucose sznudnfignsnnisiadyuarnisnielagendinng
qufztz’%ﬂ\afu@wﬁiﬁef%msﬁ'uq (1 e, senaneang, nsnawiad udu) agng

ALK 1189910 glucose @:Tﬁwﬁwmgaﬂfhmiﬁuq WawSsuiisuiuusuaiivindu

i nglARTHNGIIm ~ 2.8 kijmol  auzdt acetate Tiwd9m ~ 0.8 kimol  (Perez-
Garcia et al., 2010)
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Tunameaeeilionudn wadees Scenedesmus sp. AARL G022 AwaziAeuuL
mixotrophic ~ 1ael¥ glucose  iuundsarduan fouangindinismazideeuuy
phototrophic ~ #BAARBINUNNUATEUDY Heredia-Arroyo et al. (2011) fiwudn Chiorella
vulgaris Budusmsne@Beasuientu ianswdsuulamisinug@sinen esean
glucose  Hnalaamssdanszuaunis@ansuenlumunueddy auavesad Anx
yuiNeBIRseine fiazanaghuead i wluazloiu saavislsiu aaslsfad RNA
wRzANIHY

U5u194 glucose 7idtun1anaaansal Wansdninfuansneii 3 sz Taun
0.01 0.02 uaz 0.05 M Faftpuwintudsinm 1.8 3.6 uar 9 gl smandu

wudrAliniinees glucose  AMNanAngIgA An 0.05 M fail nndiaenismsnu

] ]
P=4

ATINLENENYDY glucose HNTIgATINNM91E Scenedesmus sp. AARL G022 az1a5ey(d Aqs

L)
] !

srfiasfinianaanssia LﬁﬂmmmjuLﬁuﬁuqqﬁqﬂﬁmﬁ%wﬁ’\aﬂdm%w‘%iﬁﬁ
ilevannusine videmasEndu e glucose  FTAINAFADNTITNIIYVDININTIY NN
Ussnaumnifull azfnadudontsiadeyl dmsutsunm glucose  Aimsnzansianis
193y eI InsIgINIAE NN AT A HANLLS %uﬂgjﬁ’umﬂﬁuﬁmmmiw
HNFAIBLNTILITHIDY Heredia-Arroyo et al. (2011) Wu31U3194889 glucose Fisnzan
ABN19193 )89 Chiorella vulgaris WaY Scenedesmus acutus #g 10 gl uaz1 gL~
MANANGIU §9U Chiorella saccharophila a3ty RAtuemsAf glucose 2.5 gL' wan
Aaadisdisnnngn 25 gl arfudenisesyassamdnadonana ansiiamss C
sorokiniana 9 {sita3 ey o glu‘cose wnnd1 5 gL’ yeuzt Shi et af. (1999) wud
Chlorella protothecoides @:Tﬁ%ﬂNQQQOﬁquuﬂﬂﬂﬂﬁﬁﬁ glucose &9 85 g.L” danamsng
Auns Galdieria sulphuraria F 11303y H e glucose 938 fructorse 166 g.L
(0.9 M) (Schmidt et al., 2005)

dmsunsinennismnsagsamsnelne glycerol WAz sodium acetate 1w
WFIANEUBH  WUTIUSHIBIN9E LRTNANARITNATEaNN Scenedesmus sp. AARL
6022 iwrzidesTuamnsitiansfnanaiduunaennsuen fusuindiagndanisté
glucose iiuunasAsuaY LWi%’)NQﬂﬁTﬁ@ﬂﬂﬂ’]iLW"l:L%ﬂﬁTﬂﬂ?‘gﬁ glycerol  waz sodium
acetate ifinunasnnsuen Funalislndidsein snisiianndsaees Heredia-Arroyo et af.
(2011) FelFRAnErans A aNFmEUANSINREY Chiorella vulgaris e azan (2T

WUIBINIRREY C. vulgaris TIHANNNNSINIZIAENULL mixotrophic qsHUSHIUNINNTN
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g A ] o < ) s o va oA
NMINIREIUUUDU] UAZNUIINTSIE acetate  iiwunasansusnasyinldamsnaings
a a ' (% [ ' '3
\93tyAngInsE glycerol dunasaiuey
' Bl Y [ ' s v Py 5% @
amsneaadn ARt glycerol iiuumasafusu ufiavll glucose atjfiaafinny
] { ll a { o/ a 1 a ' ¥ 3 ¥ {
afiuamsennadniieghusnaisiussinesalufingendiund wu wmes wEou
funfaziuag Wasann glycerol dmifiu osmoticum Fanmnefle asfignsngagsdnen
annanaaludnnaluad(i (Richmond, 1986) humAduasaillAdnuanisly glycerol
§ 1 o/ A’u 1 .
Tne Scenedesmus sp. AARL G022 Zeansne tuaiailialifisnaamieanuainisaly
[ [ ' P e ' aa 1 [ @ '
n5lE glycerol  iuunasanfuen amdnefifiansendnainsald glycerol ifuunas
Afuau uasignsnniaadyge santliinnswAsuuaslassairmsdaniiutdszns
Mgafissiunisdunsnsiusaiu gefldmansialininin @ Nannochloropsis  sp.,
Rhodomonas reticulate uae Cyclotella amanswaniuansudaliulunasld glycerol Tunns
@ ¥ 1 v 1 5 JW ! Y-
193ty (FAnanTH glucose 138 acetate wsviaflfiasiinisiAuuulasrasan1IzLIRdBNLN
Ui:ms'Lﬁu'ﬁmmﬁﬂumiwLﬁuTumm'iqu:Lz‘im (Wood et al, 1999) dBAANDITIL
FUENIUANUINNINGTE Agmenellum  quadruplicatum,  Goniotrichium ~ elegans, Navicula
pelliculosa uag Nostoc sp. aztiite glycerol inunasasuen amnzidssluanineis
a9 uavdanAanafueulnesnlodanaieuandingssuuimizias (Perez-Garcia et
al., 2010).
amseaRnAes ey Iuaniaz heterotrophic @snsalinsarnsusndanaans
g . ’ - " =Y 1 %4 1 . - .
H1(dissolved  carboxylic acids) naeriaduunasasuenld Wunaa acetic,  ditric,
fumaric, glycolic, lactic, malic, pyruvic &ag succinic il (Bollman and Robinson, 1977)
dM3U acetate W38 acetic acid WuiiuundsrrsuaniiqRumEdsansamaaeuIaIan
naeyilafunt uidaflusuialigein Wesenn acetate  Tuuumgeaniinfivde
UK s9uflan5T# sodium %38 potassium acetate @992%i7 alkali ions 1AW FINE
g Y q' ¥ ¥ ¥ & J
Wi pH TsruuazReaRngul uwiidntiszuuasl pH buffer fimn NfAHENITD

Tunaasyeasamsatuungaansfiil acetate Tuatiiurinrasamsnadioaiduiu gy

i
Chlamydomonas mundane mmsnw%mTﬁﬁTummﬁﬁ acetate (Wood et al., 1999) @9
Euglena gracillis strain L L@%@Tﬁﬁlﬁﬂﬁ acetate ULATUASIREINE B9msafudinniy B
gracillis var. bacillaris el acetate THATMANLAGIRUAY waziiAradindullifin 5
gL (Cook, 1968) BusTniiqunes Vazhappilly and Chen (1998) wuqn Crypthecodinium

o a 14 K. ! : -1 JU a o
cohnii 193ty (AtANTAE heterotrophic  ifl acetate 1 g.L” uanqndifaiendqunes
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Combres et al. (1994) [H51897%47 Scenedesmus obliquus L@%iﬁuﬂm’]iﬁﬁ acetate
Windiugegn 20 mM dmSuaniAdeiinudy nisinnzides Scenedesmus sp. AARL G022
T winsiil sodium acetate ARG 0.01 0.02 way 0.05 M BafteuwinfuLEunn
0.82 1.64 Waz4.10 g.L” sudsu Dinanasdanasuaznan aiubivansteiulueims
a3 Ansdindiu Feftuna THisdnamsng Scenedesmus sp. AARL G022 auTeaey e

| . v v { U v o o/ A/
25NN sodium acetate Tum’mmmuﬁgomﬂﬁkfmﬁﬂmefumm@au

2. nsAnEmarasszeziaaniuasua: Bitduasdunisiwazidsentetanaas
mixotrophié
usinilaseddydmsunisesgeessmsns Tassnizmsmisdesuaniay
phototrophic, mixotrophic W&g photoheterotrophic FegpansHuaainumanaea Unf
awsngaziiniamelatuaainaneiy uasliluiufisaneg huradiduundondsas Ty
AN1TETINTRITNUIN IR INa ARG H e Tua seezanas 15 — 20%  (Chini
Zittelli et al., 1999) AINFABINITTHIATVEINTS (NHUaIuAs T U TuzEa9Ty (dark : light
“cycle) z"z’j”u@giﬁ’uﬁﬁmmmwém M lFEUUS AT iz an szdanadafiansss
melugadrassmineld fa9n1slifiuaauarduaedananiainaradn19asnyuay
naaean (e NYBIRMIIY (Chun et af, 2011) W 9113498289 Lee and Lee (2001)
WUTT NNTINZLREN Chlorella kessleri Tvinidsdaiasneyt Tuanns A lEsuuss 12 dalue
aduiuns il uLas 12 Falie e liUBsnnugadeasamsnetuaaandinduditoandn
nslFuuAImaanan sanadesiuanddeluadiinudinismizdssamdieuy
mixotrophic  TnetHumenanman waznnaliiuas 16 #9lue il 8 dale aclddn
HIRGITIRA WL 4.0572£0.364 waz 3.5589£0.100 gl™ mwddu  Belufiagny
uanANiuatNiTdAAyIaaf (p < 0.05) FMSUUSH NANERA LT HTBIRMINET
Tisuuas 16 $alue aduiun1sTlizuuas 8 Falus fussnnmandnluiugefigainiy
1396.347+11.601 g.L fnhmnndeadenaniaznisiiusefivsnzantunasin i tunas
PEHTEFUNMTNIRES N5 TRLE 16 2l Tiliuas 8 alssaniiuaniasiimanyas
“7;2';{61 WafiumsWiussmasana wiezlifasnavasaminefiindideiu uwignmazuan

arliUSinamanfnluiigendn
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3. m'sﬁnmms'ﬂmwmﬁm‘sm'xztgﬂﬁuﬁ’mﬁnsiﬁ%amw‘umﬂ 40 s
nsAnEwzAseidmnABIWIA 40 FRs 2 wu AedunaziAzouuy flat
plate uazuuy column Baduuuuifesiall  wastlunnsmnndeedussiutng) @
wsysl (Posten, 2009; Kunjapur and Eldridge, 2010) Tunnsfnunaseilfidenaniarnis
LWﬁ:LZ%%NLLUU phototrophic Lﬁﬂﬁ’«vqnm‘iLW’]::L?;mﬁfmﬂﬂm: heterotrophic  uae
mixotrophic @:wuﬂtymmﬁﬂmﬁmgq Tngiamnzanqgaunidiunguuuniie a4
FanndavfiuInATEnasEesi Fssuisunmawndsemaislugnnaing
Scarsella et al. (2010), Peréz—Gorcio et al. (2010), Heredia—Arroyo_ et al. (2011) \aging
mﬂmiwnzL?S’{mﬂﬁw%fm?uﬁquﬁnizﬂ%ﬂﬁw Wueanszanm 45 3w wudinis
\935Y289 Scenedesmus spf AARL G022 fiinzides Tudamnzidesuuy flat plate 139nda
Famnzideauuy  column  wazlFUsnndanag LLﬂzw@wﬁmTﬂﬁuﬁTﬁqoﬂdﬁ iafions
ilaserndannsideonuy flat plate ﬁm'mmmmmiﬂmiw%iywmScénedesmus sp.
AARL G022 %aﬁmmﬁmmiLLmU‘%mmufmTuﬂq‘jw’%iy ADAARDINUINLNTHYD
Posten (2009) Uz Brennan and Owende (2010) fingnadn mm’wﬁw‘%m?uﬁ’quném
WuU flat plate aziiUszandnantunisdaiasnsiuasindniamsnefimnzidestudouuy

column

. k4
4. mimmmﬁuvgummmiﬁ?%mwLﬁm

!
.

laRansnannanisAuaiil#asnudn Scenedesmus sp. AARL G022
wsRzanelfanias mixotrophic ﬁﬁf% glucose tlindin 0.05 M %ﬁ(ﬁ”mnumﬂwmﬁ’mﬁ’]
fign An duypidanas windy 817.39 umasilan3u fivulasin winfiu 9,729.20 um
saflansy sunaiduuanentst glycerol uas sodium acetate ifiuunaearsuand
31Pg9N9N1T U glucose 3niipearnTunmamaassil s analytical grade @
frauudgnigouarilsnange LL@iTuﬁfaemmmﬁaﬁmiﬁ’\aﬂmqﬁﬁmmﬁ%qw‘ésﬁqﬂdﬁ
analytical grade #a 5¥AU commercial grade W& food grade qiisnangnndgu glycerol
FaAREN 75 U msafilandi uaz sodium acetate s1ARBe 50 v msiaRlandy Banas
T%miLﬂﬁ?ﬁ:ﬁwﬁﬂ@ifmmmsaﬁwmﬁunu glycerol WRY sodium acetate a9ldAN
Uszaon 20 wAT 30 W ANANRU usneliAnsesdasiinsnaananizidesiuardu

veafjifinig eduiuaruaansnressmsnalunistmsaananaduumnaennsuoy
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NNTNARBUNZLREN Scenedesmus sp. AARL G022 Tuamwnsfiiumasanduos
HAINNIEBIUNANTINN lefinnanAniaBanas uazleii (Perez-Garcia et al., 2010)
sulEdnfinanuuannanilsfivinanla uﬂﬂ@qﬂi‘fﬂqiT%LLwmm“a‘umﬁﬁiﬂmgﬂ 1% corn

powder hydrolysate (CPH) (Xu et al, 2006) M1#i9aINNISINEAINTTH YB39
FARMNTIH (Cantrell et al., 2008; de-Bashan and Bashan, 2010) Wngin

LLﬁ’]"lﬁw/}uwﬂNﬁ?}’ﬂﬂﬂﬂqw‘fﬁﬂ@ﬁﬂ‘ﬂqiﬁﬁ/ﬂcfuﬂ%ﬁ avsafinlidnfisnangs usivinli
TAnsufisdneninees Scenedesmus  sp.  AARL G022 Aarmnsnesgyuanias
mixotrophic uazl¥ glucose, glycerol way acetate Wnunaasuanls nan1sisefilias

o va o 5 o =X ' [ 4
LUHﬂQWN‘SV]N’IN’W‘iﬂ%’KﬂWﬂH'Bﬂ LL‘&:WG«N‘H'Tﬂ’ﬁLW’IZLﬂﬂdﬂﬁﬁﬁﬁﬂﬂﬂﬂwuﬁ?}ﬂdﬂizmﬂT‘VIiI

Y

d' o a 3’ o’ v 1 o/ s v o
iNo [UNRRTBan T A Inassnumaums vaanawmadendea
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