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FEANRNN5IY
NI qﬂﬂsa‘iuazmﬂﬂﬁﬁ?%?ums"ﬁ'ﬂ
AMIILYUIALAN
Scenedesmus sp. AARL G022 s1ntiasufjufinnsfduamdnulszynd A

ANLIFNERS HTINENAEEFe W

gunsaluaza1TLAdN 31938
Shaker
NRBANGDDIINTUA
29agUrNY I 250 uae 1000 ml
ndsvganIsmiLuuaudlsznay
Spectrophotometer
Centrifuge IBA 12R (g{uifin Buangismd 9110)

4 . - M
sonicator Sonics (Vibra-cell )
#ougmmaf 40 °C uaz 60 °C

v o ¥

niiaflanauaulani
faufjnanidanineunn 40 L
LAFBNTI 4 AN
yinsgneZa

P=3 '
ANLIUDANDEDA
= a
ANAY
52AENTBN GF/C
Autopipette
Heamacytometer
Chloroform
Methanol
Sodium Chloride

mmm??mmwéwgm Algal Medium (AM) (ANAKNWAIN)
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38n153de
<4 ' 5 2
1. MAATENF M AIGN
1.1 WwREnEandin 8 M98 Scenedesmus sp. AARL G022 (AW 3) utinamene
Y a A’ o ¥ 5 ¥ 4
Tiaqgrilasianuuamnsfuuliegns Algal Medum (AM) Tusmunwnzidaswléided
u3qnd
o ' a L o ° ' > ¢
1.2 MAIIINUENAMINLTULUBGNBUAT TNEMSEHN LB ANTITINIZREITI A
. & : . g v : 3
UAsnonntuitsmasanislidwinde Tasnmsdedasduamadsadauuman

g9 AM auliviaideAnnms 250 AaAnS

Scale bar = 10 pm

A 3 §MS8 Scenedesmus sp. AARL G022

1.3 dnlUunfigomgivies Wusemasaoan aeliivasangaaisaiausd dar1 0D
(optical density) FasA3as spectrophotometer fiRANENIAAK 665 nm aulfA1 OD
P R e PR Y O

2. msm'xzLé’mmvrs'w?uuwdam%uauﬂﬁmheq

2.1 shamiesinildennsmizdneiuiie 1. sAneinisHunasanduaud
uAnFnafii 3 il (Hur glucose, glycerol uae sodium acetate Tael#inmns AM 1&Gudas
WHRIANSLENAINANT 3 Aol Téur 0.01 0.02 uas 0.05 M Ardinduas 3 4

2 & " 199, & '
wazl#nsiwnziAEaLLL phototrophic fl¥amsgas AM wiu control INNZIRENEIIE U
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A’ < a_ _an a aa ' ¥
pWNsRgIlnBums 700 Aadans Tw flask 2%7@ 1,000 fHadans wduazliuas

AaaAAINL IFNaDANgBBLTAITMS (M 4)

dl A’ ] 1 I'$ 1
ANV 4 NITINITLAEN N1918 Scenedesmus sp. AARL GO22 Tutm&ﬁﬂ"l‘iU’ﬂquQ”[

nuldianiae mixotrophic

2.2 Wiudiaatnamne 2 HauftevinlUsarn OD  #awLedna spectrophotometer i
AINENIARYN 665 nm  usvssaanuiead laeld counting chamber slide  uuw
haemacytometer

23 Lﬁﬂﬂﬁil@%mﬂﬂ\‘llﬁﬂﬁﬂﬂwﬁ"mLﬁ"lij‘i:ﬂ: stationary phase \WiuAgaamsne
U395 20 NaddRT v Aransiliuiniraslsiad 1o ansATees Saijo (1975) #19
Tnel Renaud et ol. (1994) nasannsfufiuifiaamsneiome Faanisnsaslaelinszans
N384 GF/C ¥nlunufigoumgfl 60 semeaifes svazian 48 Falas dlundanm
Mmsinushe (dry weight)

2.4 NTANUIINIERTINTTLIIYINNTE (specific growth rate: p) URTSEHIAT
iradiRNT s (doubling time: tg) (Shi et al. 1997)

In(X,-X,)

specific growth rate: y = .-
1o =0
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doubling time: ty = In2 L 0.693
W m

' a W -1
e X, = NIRIBIRMRBNGN (gL )
' 4 -1
X; = HIRUDIAMILANEIt (gL )
to = TUAENAU

1 o/ { o z
t; = FIIUAYINNITNILUREN

3. MsAATIEiUSHn (Bau

ynesiiasneitBsnoluidae 38589 Bligh and Dyer (1959) (nwil 5)

3.1 vinsnadamnsneusantuaiduns 7@l chioroform: methanol fm9ndau 2:1
Bums 30 AaRans Aetiduaan 24 Halng

3.2 v lUihudsediannanaEa 6,000 sausieuft seziaan 10 Wit Werindad
ANDUITAN

3.3 Ao % s uamsemnadnlasnistinedoulan e lunsasuenans
(Tudin 3.2) aanvhadin sodium chioride 0.9 % 31915 5 RAGART L7t uw&naefia e
AsazaneiinIsusnii @ﬁﬂﬁutﬁum‘sazmﬂ-‘/‘;ﬂgjiy’uﬁw?ﬂummJ’mnﬁfm uiasin ey
fgoung 40 avanaiBa aulAiminaed sindaad A laluFIdasIATaats 4

d ] o o/ 1 g o/ !
AR ﬂ’Iu’Jﬂ&VI’]%Tﬂuuﬂﬁﬂﬂuﬁﬂuﬂﬂqﬂﬁ’lﬂLLﬁQ

AR 5 N19atATIEIaLE NNl (BTl
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4. nsfnumarasszazartiusuas iliuaetunisinnziagentetisnnas
mixotrophic
4.1 Benanmznswzidesiivin e finined o iR uazdinsssan il

iwadgeannnsmnzdnctuiie 2 swndaslretinsauauszezaaTumanizides
Nuiidle uasfiadng 4 anaz (it 6) il

4.1.1 Besluanzitinis Wusmaanan

4.1.2 @poluannziiinisuas 12 Falue Tudtda 12 $alue

4.1.3 Beeduanmasifinsus 16 dalue Dufifln 8 Halae

4.1.4 @eeuanzitinisiuas 8 Falne Tufidla 16 Falue

4.2 fiamunsiasioda 2.2 uas 2.3 uazimsneiiluiu asviia 3.

S " — . - —————

{ 1 v o/ 7Y o o o/ J
NN 6 ﬂ"l‘iﬁﬂ‘leﬂ’ﬂ"'lx‘il’lﬂ"lﬂ"l‘i\rﬂﬁuLLNQLL@:TNTQ?ULLNQ NMMTUINITINEN

Scenedesmus sp. AARL G 022 wuu mixotrophic

5, msm'xzLgﬂeﬂﬁnéﬂﬂfuﬁeﬂﬁnsﬂi%nﬂw (photobioreator) uazUsEIHNAIN
Hwhiltuniseersmmanisnzidsegseainses
Tunn9AdurialFiednsdaifnsoiBaniw UBsnms 40 Ams 2 oy T
fl. WU flat plate (Wi 7)

2. WUL annular %138 column (AW 8)
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§ o a & J la kA J ! 4 a
efafnsoBanmmsassuuuiiibuuuitentdilunsmizdasamsnaiandn
¥ o
WHBINN (Posten, 2009)

n"mwwtﬁvmmm'vf/?un?ﬂﬁﬂsfﬁvmw'
5.1 W@enantnzniamasidsssmineiiliainntaasesiuds 2 war 3 v
‘ wnReshudsufnsai@animit 2 Wy (nwit 9)

5.2 AANIAIYIEMTIEYN 2 U TneinArnsganfuuasiinrnenanau
665 nm

5.3 Lﬁ'ﬂmiw’%iyﬂml,mﬁmwiwLﬁ'@iixﬂ: stationary phase aufiufisaamdng

WUALINUNITNARDIED 2.3 uay 2.4

n1stssdupaiulu i lunssengaunnisnizidsegssausise
W3t UAINNANAIMINATEATERNS Tag ﬁﬂmmﬁunwmmmiﬂ%

A/ 1 1 PN v d
LW’]ZL’&%NZV"WI‘S’]Y-JTNLLWﬂzﬂﬂ’“l"lﬁi LLN%NNNNWﬁYﬂ’VqﬂﬂTﬁLWW:L@EN

6. NFUATIANNARA
idayalUarssineadia Tagfnsisiaiiuudstsan (ANOVA)  iednen

ANTHUANANIDILARLNIALNNA 91NUNUTE LA UANRRLIBINTALNUA TTT2AL

WaRAYnWadA p < 0.05
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e v = 1)
—H
@
o
|

AWH 7 wueaesislfnsni@dnawuuy flat plate

—— Ouz Side arcyliz Diad 22 m & Inside Dic 20 e

e .
AL
/‘( ,(,,/
7
f(’
S/ Riry Suppurl by Sluinwss Sieel 204 Lype
P . 4
87 /': /"
o 7
7]
T byl Despd D2 L
hpilrg ~ort o R
Pagunctlc Flpe ™
?3
B i e
weelirey By —— i ek Tanar B s i
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Praesunctic Plpe L : 2
P “STh s
|
[~ainoge Pipe e £ & Air Blowor
* - f
FVEC 478" N

AN 8 LUUT1RBITaUn9aian wiuy wuY annular 138 column
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A A’ ! L a =3
A 9 nMamnziEsa s uifnselBanweun 40 ans



WAN15398
: 1 J o < 1
1 msm'lzmmmmw?mmmmsuauﬁummeq
a ' P | Gf =4
N1TANHIUIHIUIDIUNAIANTUAUTIANE AN [UNTTINIZIALN Scenedesmus  sp.
- AARL G022 Tummﬁqm AM ifl glucose, glycerol WaY sodium acetate \inunas
A15uaK 1 flask 217@ 1000 NaRAAS ﬂ‘%mmﬁmmi@ﬂu%ﬂ 700 AaAAnT lasiein

uasfinstiusnasanainialinaanngaaisaimnd

1.1 N5 glucose 1iIuunaIAISUDY
9IMNNITNARBY 1 glucose AAdingil 0.01, 0.02 uay 0.05 M iluunasasuam

¥ 1

A4 1 4 Q. s 5 1 =Y aa 1
TWHT‘WF"I’ﬂNV]W’]LLNN‘ﬂ’ﬂ\?L‘b’ﬂﬂLiNWNW]"IﬂU 1.643+0.068x10° 1 BAAADRARANT WUIN

amangaNnIniasty BRngaetiiadAyn1eadifiu glucose  Arnmdindiu 0.05 M
OMA 10 N uazAnsed 4) 3 ATTHNHILHNIBITRAFY UAzilsray Exponential phase
Uszaamd 18 Fu Bauaundnnisimasiasadiag glucose AqsdNEY 0.02 ez 0.01 M
ANNAIAL %x‘)ﬂﬂﬂﬂﬁﬂx‘iﬁﬂﬂ"l‘iﬁ’ﬂF]"lﬂ'ﬁL@%@Tﬂﬂﬂ"l‘i’?ﬂﬁ’]ﬂﬂ’i@lﬂﬁﬁuuﬂ\‘lﬁﬂ')'mﬂ’]"lﬂﬁiu
665 wiluisms Tnenisamnziesdiag glucose AN 0.05 M fiAnnisganauuaege
figawindy 2.029+0.148 uarapeaNIAe MamiziAnsdin glucose AIENEN 0.02
uay 0.01 M %qﬁmmﬁ@ﬂﬂﬁuummﬂﬁ’u 0.991 + 0.163 UAY 0.472+0.085 AANFWL
(AWl 10 2)

nsRnESHanana glucose B TuumasAsUaNtuEznInI TN
(MM 10 A) Wudn FmseaNnsalE glucose AN 0.01, 0.02 uaz 0.05 Fiifix
Tuamravuatuiid 6, 10 uay 19 1a9nszAE Anady Badudasnanfiamsned
IWsREEaE glucose ﬁéfj’lmﬁwﬁwm ¥ mmiful,"émﬁ%jﬁw: stationary phase uwanile
v’hmﬂﬁmﬁmvmﬁﬁvommLﬁmﬁqzj stationary phase WL91 NNSIWAKLAENAAY glucose
AHLEiNGY 0.05 M Tﬁ%emageﬁqﬂ 5898987A8 0.02 UaL 0.01 M  (P<0.05) lanlH
U3nouBanas iy 2.781+0.859, 1.072+0.061, 0.348+0.013 gL audfy (M99
i 4)

mu’ﬁ'ﬂﬂ%ﬁﬁhwudﬁ Scenedesmus sp. AARL G022 ﬁLW"I:LéﬂQLLUU mixotrophic
Tne¥ glucose  iinunasnnduen SiradaualngndanisinaziReanuy phototrophic
(nwd 1) ansdun@slauiadszanns 10 pm denizisstuamnsia glucose wadsl

PRIANHNTULTTHI 2 i Ae Hasadsednms 20 pm
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200

T 160
v
=
b
A i
- i control
v
T s ~-0.01M
s
0.02M
E 10
g i (). 053 N
Z 0
0 4 S 12 16 20 24
Cultivation time (day)
e CONUTOL
e
; i 0.01 M
© e 0.02M
i ). 05 M
0 4 S 12 16 20 24
Culfivation time (day)
50
=
=
g 40
g s wmipeme cONMTOL
< 20
& il 0.01 M
20
=
H 0.02N
s 10
g s (). 05 N
5 0

0 1 $ 12 16 20 24
Cultivation time (day)
AW 10 ANe3eyaBassne Scenedesmus sp. AARL GO22 wuu mixotrophic laal

glucose uunasmsuan
fl. ATNIHIUUUIBITRA
2. AINTSRANAUUAITIAIHENIARY 665 WiluiHAS

g 1 A‘
A. ﬂ%uﬂmu']ﬂ”lﬂﬂﬂiﬂﬂ‘izﬂ’ﬂxiﬂq‘iLW’]SL@EN
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Scale bar =10 pm

NNA 11 Scenedesmus sp. AARL G022 Tuﬂm‘::ﬂ’l‘il.wwt%ﬂmuu mixotrophic

uwae phototrophic

p A J & & 3 A 1 I'd
(#11) WwnziREaLLL mixotrophic TaelH 0.05 M glucose iiuunasatsunu

(297) LWﬁ:L’Z%’iNLmu phototrophic

AsANEUSNN0dlE Wudn NEFN glucose ANHIEiNiN 0.05 M YinTH [Fnanan

Tosfugandn 0.01 M uae control (P<0.05) usiliuangineaNNIsAn glucose AMnd

0.02 M (P>0.05) Btinalsfimun19i@in glucose M4 3 586 vinliamsneiinnsazan{uiu

Trad Giusnsinaimeads (P>0.05) winisifis glucose A9¥6L 0.05 Uaz 0.02 M %agl

FuaBuliamsnefinnsasanlainbugadgendn control (P<0.05) Aafluanalilu msnaii

4

- o Aoy v
Ml 4 Fasnauarliufi (Fannnisunizides Scenedesmus sp. AARL G022 T

glucose AIMLENEUFNIT

Biomass Lipid yield
yield (g.L”) (mg.L”) (% dw)
Phototrophic (AM) control 0.16+0.018d 22.55046.116b 13.492+3.407a
Glucose 0.01M  0.348+0.013c 38.605+8.565b  11.070+2.180ab
0.02M 1.0721+0.061b 74.092+13.574ab  6.774+3.574b
0.05M 2.781+0.859a 233.678+35.339a0 8.428+1.563b

nawme Auede +SE fnudansndnusfisnaiidiaandidendu fanuusndnetrdisddgnuaas

fezumnudesiu 95%
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1.2 N9 glycerol 1HuunAIAIS DL

iflefusaadamsny Scenedesmus sp. AARL G022 #ngihaemacytometer
WU91 N191E glycerol AaMEingil 0.05, 0.02 WAz 0.0T M AITHANIUHWIDITAREI AN
ndiAsaRuNIMITRILUY phototrophic (control) (AW 12 ) Lwiu‘j@ﬁﬂmmsw%iy
ﬁfmmifi’ﬂﬁhﬂﬁ@ﬂﬂﬁmm\?ﬁﬂmumfmﬁ'u 665 wilumms wudn nslE glycerol w3
AN ﬂ'\awﬂTﬁcﬁhmi@ﬂﬂﬁuuﬂwmmwé"mﬁrfiqqmdwhﬁﬁ’mfﬁf«vmmsmfl:l.%:rﬂo
WU phototrophic (AW 12 2) %waaﬁémﬁwgﬁzﬂ: stationary  phase Tugaeduit 16 @
Fuit 18 ve9mavizndes Tnelevnnisifuideaadionns wudn msmwazidsedag _
glycerol 19 3 s=iuA i Tu'Lmﬂmqmmﬁﬁfﬂﬁqﬁfywmﬂﬁﬁ (mmﬁ 5)

naftnunBanaluiduradues Scenedesmus  sp. AARL G022 wudnnnsli
glycerol 19 3 ssumsEindn THdInasiananan uuaz S luiaranTusanvia sl

HAUUWANFNIIN control BENFTAATYN TR (1157197 5)

! s v + A’
A19197 5 Bannauaz oA lReINNNSINNzIALY Scenedesmus sp. AARL G022 Tu

glycerolaauiiindingingg

Biomass Lipid yield
yield (g.L7) (mg.L”) (% dw)
Phototrophic (AM)  control ~ 0.123 17.581 14.490
glycerol 0.01M 0.259 42.097 16.252
0.02M 0.382 62.742 16.427
0.05M 0.468 67.903 14.502

26



45

Number of cells (10°cells I'')

0.60

0.50

0.40

OD 665nm

0.20

0.10

0.00

AW 12 ANI93EYBIEIENE Scenedesmus sp. AARL GO22 WLL mixotrophic 1neil¥ glycerol
\wumsamnsuan

N ANTNWUILLUNDILHARN

8 12 16

Cultivation time (day)

8 12 16
Cultivation time (day)

' { Py
A ANNISAANAULAITIANINLNIARU ARB UM LILNGS
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1.3 M5l% sodium acetate iHuunasASUaN

Wawnzides Scenedesmus  sp. AARL G022 Trel¥ sodium acetate 1fiuunas
ANSUBN WUT1 91NN19IABRAIINITI9S Y IBITRAAILNITHULLRE WU Scenedesmus
sp. AARL G022 fimnziReadaeanmnsiiiis sodium acetate mn1aesey lumnsng
AMNNTNIAREIULY phototrophic (i 13 1) Lm'wu':i'wrshm‘s@mﬂﬁuuﬂwmmwéwﬁ
\deafedan sodium acetate A 0.05 M SunalintumsseisBunisisioues
amsnefiaadntieswinis (i 13 1) AutBannEannadi lFannnisimiziaeedag
sodium acetate WU NMSINAIAEIEAY sodium  acetate 19 3 svduAmdngy Tl
Lmnwmmmﬁﬁﬂﬁqﬁiymmﬁﬁ (A15797 6)

nsAne BN aasubeaduesaminy Scenedesmus sp. AARL G022 wudn
n15l% glycerol 114 3 sEdUAINLENT Tidanasionandn fiuuasFinoloiuazanlu

SRl AMUANAN9EIN control agaTTEdATYNIEER (1191991 6)

{ o/ v J
A1INT 6 Fannauarlusufiliannnismwnzi@es Scenedesmus sp. AARL G022 Tu

sodium acetate AANHIENTUF

Biomass Lipid yield

yield (g.L™) (mg.L™) (% dw)

Phototrophic (AM)  control ~ 0.123+0.015a  17.581+2.125b 14.49010.981a

Sodium 0.01TM 0.246 +0.109a 33.387+1.507a  13.892+10.948a

acetate 0.02M 0.250+ 0.051a 31.694+0.070a  12.676+6.272a
0.05 M 0.300+0.056a 35.726+1.973a  12.079 +0.798a

' Pri o ) o o 1 o < o | ' o o o aa
e Auale £ SE finudassndnesfsiuugandifeaii fauuansetwiliaddgneaiia
fiszAuANToNU 95%
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40

as

20

Number of cells (10°cells mI™)
19
[—]

0.20

0.25

0.20

0.15

OD 665nm

0.10

0.05

0.00

A 13 WAPNANTIYUBY Scenedesmus sp. AARL GO22 wuL mixotrophic Tmel# sodium

acetate ifiuunasAsuau

. ATIHVHILHLVBIERRN

i control

~@—0.01M
e 0.02M

s (0.0 5 M

12 16 20 24

Cultivation time (day)

t

i conitrol

== 0.01 M
o= 0.02 M

e ().05 M

| 54 16 20 24

Cultivation time (day)

2. ANNSRANRULAITIAHENIARN 665 17 WA

29




wonBeuiunatiunasnniuowsine i nsnunadidnudiungennsuei
farmenzaniigadmiulitunsmzndes Scenedesmus  sp. AARL G022 (iienan
sisiBanw Tur glucose Tagaansdisdindilinanamisdanas uaztBsnoiloiugeiqn
Aia glucose 0.05 M Bsviliiamanefidanan 2.781:0.859 gL uazluiuluinad frnge
ﬁqﬂﬁa 233.678+35.33 mg.L ' wsinsl¥ glycerol Ay sodium acetate iiuunasAuan
amsei % piulumaduseinm 12 - 16 % gendnnstd glucose inwunadsaniusu Fadl

Uszntw 8 - 11 %

2. nisAnunazasszaziaatiussuar liuaeTunisinaziagenne tdanay
mixotrophic :
\WIZIREN  Scenedesmus sp. AARL G022 TaeT# glucose mauidindin 0.05 M 1
UNAIATUDN Lﬁﬁﬁﬂmﬂmq:mﬂﬁ%ﬁu,mﬁmmmuLﬁﬂ“fﬁmméwﬁmjﬂmuﬁai’ufu
wadifingu Tasdsufeuniamisdsssmens 3 90198 6 N1ANAREN Toiud N3
n«l’méﬁ\muu phototrophic (control) ﬂ’]‘imqm‘%ﬁ\umu heterotrophic LLﬂtﬂ"l‘iLW’]:Lﬁﬂ\‘l
WU mixotrophic Aiutigaenstiuasasnidu 4 wuu Ae n. Winassaaaaan 2. Wuas
8 alua aduRUNs i liuas 16 Falus . Wins 16 Falweaduiuntsiliuas 8 dalue
3. Wiwas 12 Falueaduiunisbiliiuas 12 $alue
IINNITNARBINLGN NISHARLILUL mixotrohpic A Diusenaaanan avd
ATMTHANIUHHIBITRAGIGR viniy 52.44 x10° cellmL" uazsasasmAn n1aliiue 8
Falue aduiun1sGiliuas 16 #alus uaznistiuss 16 Falseaduiunisiliuas 8
Falws Befldnsnsiedursaradindidesii (P<0.05) daunismnzdeslaenis e
12 dlne st iuas 12 $alne axfBnougadiionndn amdagnisnnzies
WUU heterotrophic  ua¥ phototrophic  #9sl8msn19193 s ImINATRL (P<0.05)

ta‘ ¥ ) ¥ o/ { A‘
(AW 14 ) uaziaNEng stationary phase Uszn1oudlil 15 2BINTTINIUREN
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600

2 s00
o
<
o 400
=
=/
3 200
<
i 200
£
100
:
z 0 fn
0 4 8 12 16 20 24
Cultivation time (day)
==~ control ~{ii=light all time =fir=1light 8 : 16 dark
——elight 16 : 8 dark et light 12 : 12 dark ~@~ heterotrophic
60
_2‘ 50
>
—
=
=
-
£ 20
<
=
S 20
&
<
= 10
U
0
0 4 S | ¥4 16 20 24
Cultivation time (day)
wp==l1ght all time =fi-light 8: 16 dark ~se-light 16: 8 dark

e |1 gl1t 12:12 dartk «s==  heterotrophic

d : 4 .
AN 14 ANSI5YVBY Scenedesmus sp. AARL G022 Tumsl.qutamﬁﬂm'::umuuumw]
1 '3 g U l:
l. AMHNUIUUHIBILARR] 2. UINIDIUINNAR glucose Msemdnenawinifes
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dlanisTauBanasinnng glucose Fltussmdnanmaazaefiasaniaznis (H3
WRITENN WUGT NISINIZIREN  Scenedesmus sp. AARL G022 fq8l glucose ATH
Wadiu 0.05 M AFSULAIARDALIAN @zﬁﬂ%ﬂ"Imﬂqiﬂﬂmﬁﬂfuim_mﬂ’ﬁLW’]:L%EN*:Q?JH
ﬂfiﬂmsmuquLLmTuﬂmq:ﬁuq ausgaeTui 8 wﬁyuqﬂm‘smmé‘zrm (Wi 14 )

WATWLANNTSINIIR BRI uLL mixotrophic TaaTiuasnaamant waznnsti
ums 16 Falus Bilviuas 8 dale fFunn@anagefiqn winfiu 405720364 uay
3.5589+0.109 g. L' @uansy (1979t 7)

RINANTNARBINUIHANAR (2T HEBITMSNeAIASULES 16 False aduiunis
LilFsuume 8 Falag fSNIgIgAYINAL 396.34711.601 gL (P<0.05) 389&INT7E
annasfilFSunaenananan fladuarasbugadvindu 297.292451.203 .mg.Lq
(P<0.05) Taean1nznismwaz@sanasauuui Winandnladugendn ANNITANTINIAEN
WU phototrophic - WA heterotrophic  (P<0.05) @nAas aglsAnNanIIzns LA

&iﬁeﬁufaiﬁNwiﬂm"slﬂxﬂuvfﬂﬁu?wmzﬁmwém (P>0.05) (M157199% 7)

- o Y
A7 7 Fannauas (i lReInn1swaziAes Scenedesmus sp. AARL G022 Tunns

= S .
IWTIZIRENVIRATISURIULUL PN

Biomass yield Lipid yield
| (g.L™) (mg.L™) (% dw)
photrophic ) 0.1426+0.014c 22.571+£0.842d 15.982+2.297a
heterotrophic 1.9389+0.875b 158.041+£10.891c  9.217+4.721b
Mixotrophic
Wuaemaaaiaan 4.0372+0.364a 297.292+51.203b 7.471+£1.841b

Tiuss 8 dalus Tufifla 16 als 2.1198+0.518b
Tiuss 16 Halue Tufisin 8 dalae  3.5589+0.109a
Tiusa 12 Falue Tufifl 12 dalue 1.562040.574b

185.000+91.923c  8.449 +2.269b
396.347+11.601a  11.155+0.127b
129.156+58.426¢c 8.426 +2.297b

e Auede T SE fimudaaiadnusiisneintuanadirisanu SansuandwetndisdAgnuaia

fiszauANdat 95%
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¥
3. Mafinmspenewianistwaziaesiudlfnseianmaunn 40 Ans
NTANEINTTEBTNIANSINARES INTUNIUREIUTA 40 RRT 2 TUNITADS

fAiftgUnTsuAnsineriu Aedamizidesuuy flat plate uazuuy column TunnsAnunASei s
1#9NAN19TN13NAIRLILLL phototrophic  LilBeannisiwazidasdaganiaziueg
(heterotrophic Wae mixotrophic) @:Wuﬁiymﬂ’l‘iﬂmﬁﬂuqo
snmsmazidesamaneudsugnsaiBanin wasiszinn 45 S wudinns
L193€Y2B9 Scenedesmus sp. AARL G022 ﬁLW’]:Lﬁmsﬁuﬁ’ameﬁmxmu flat plate 1935159
NFITINIAABIULY column TFIAABILUY flat plate L‘ﬁﬂﬁlémﬁ’]’ajitﬂt exponential -
Tuiuit 6 am9niaimazides (nwd 15) Tﬂﬂﬁé’mqﬂ'ﬁw‘%mémwﬁwmLsﬁﬂézg\aqﬂwhﬁ’u
7.136 siadu uarsreznafisadiintuduaawindaiiga windu 0.097 sadi Fanul
AUt 12 - 13 ImenanzIAEs (1wl 16 uaz 17) AnnaganAuussTigefigatuszndng
& nazReEwingy 1.250 Tuiudt 39 1aenismnsdes dlafuifeamadiommntuiu
- gaviprseniamnzdes Tlminigadvindy 0.533£0.079 g L uarTiuFunndlasi
Wiy 107.84 gL' Aeudu 20.220 %emerimsinuta
N19L93Y 2B Scenedesmus sp. AARL G022 Tudannzideauuy column wuda
1waainITe3yEindt uiiradidnsiniaesgyannizgega windu 7.358 sadu uas
i:ﬂ:mmﬁLmﬁtﬁuﬁmﬂum\uﬁﬁﬂﬁq@ winfiu 0.094 siadu tudufl 26-27 189013
wzides (il 47 uaz 4.8) Waiiuidsaradiimaaluiugaiernsnisawizndes
dminigaduingy 0.453£0.151 gL uastiusnadletuingy 53.584 gL Aewiu

¥ o o
11.82 %UBDIHMUNUNAN
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1.60 -
1.40

1.20

665 nm

1.00

0.80

mMsganauuas

0.60 ¢ Column

0.40 ~{ij- Flat plate

0.20

0.00

0 5 10 15 20 25 30 35 40 45

Cultivation time (day)

Al 15 91935289 Scenedesmus sp. AARL G022 Tuﬂ’l‘ilwwtémuuu

phototrophic Taal#a1m1s AM nziREsTigomnivins

T

2 4 6 9 11 13 17 19 24 26 28 30 32 34 37 39

spacific growth rate (day)
S = N W A U NN

cultivation time (day)

B © Flatplate B Column

; i ] ¥
AMA 16 HRIINI93EYSUNIZEBY Scenedesmus sp. AARL G022 TWnNSINNzIAEN

3 o ol el o
WUy phototrophic Tﬂﬂ?ﬁﬂ’]ﬂ"ﬁ AM lqulﬂﬂﬂﬂqmﬂﬂﬂﬁﬂﬁ



doubling time (day)

'lIIIIIIlJ

( 4,
0.00 -
11 17 19 24 26 28 30 32 34 37 39

cultivation time (day)

B Flat plate B Column

amil 17 stesanfirad Scenedesmus sp. AARL G022 N mmiuasain T

X j . X 4 "
nsNzIRELLL phototrophic Tnaliamns AM inzidesfigaumniivies

o , &

4, ﬂ’ﬁﬁ’!u’lmﬁu‘}“mﬂﬂﬂ'}nﬁiﬁf‘ﬁlﬂ'wmﬂe
° P % ) 'Ty g T .
Vlﬁﬂ’l‘il.ﬂ%ﬂuLﬂﬂumunuﬂﬂﬂﬂnﬂﬁﬁ BINTCLNEN LRANNTTS phototrophlc e

. P AP TR ¢
mixotrophic BRI (9797 8 uaL 9)

Lo dow X .
A15197 8 FuNuBMNSTTHINIZAREN WUL phototrophic gAs AM

A9LAd 7R/ Wi Eunouii T (gL™) @1 (baht.Ll”)
NaNO5 348baht/500g 1 0.6960
NHCl, 270baht/500g 0.05 0.0270
MgS0,.7H,0 270baht/500g 0.513 0.2770
CaCl, 192baht/500g 0.058 0.0223
FeCls 540baht/500g 0.003 0.0032
KoHPO4 336baht/500g 0.25 0.1680
994 1.1935
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! ¥ ! '3 d‘ f A g - .
A19197 9 FiHuYBUNAIANUBA THTINNMSINIZIRRILLIL mixotrophic

F15LAH TR/ ViKag Wil 5187 (baht L)
Mo (gLl
Glucose 120baht/1000g  0.01 1.8 0.216
002 3.6 0.432
005 9 1.08
Glycerol 1650 baht/1261g  0.01  0.92 0.110
| 002 184 0.221
005 4.60 0.552
Sodium acetate 1600 baht/1000g  0.01  0.82 1312
002 1.64 2.624
005 410 6.56

Washduuamsiitiiunismiznidsluusaraniay Seilunasnnfusuuansig

i snAn Rt us U URa AN uasluilE uamsTumnsed 10

{ =y v 1 ! v A’
A19971 10 nanARUAFEIMEIE MW ZIA L

. AUYHBINNT HANAR (gL ) FUYUNANER (Boht.kg'1)
NITNARDY (Baht.L—l) biomass lipid biomass lipid

Phototrophic (AM) 1.193 0.167 0.023 7,149.44 : - 52,926.83
AM + 0.01M glucose 1.409 0.348 0.039 4,052.72 E 36,510.81
AM + 0.02M glucose 1.625 1.072 0.074 1,515.88 21,938.94
AM + 0.05M glucose 2273 0781 0234 81739  9,729.20
AM + 0.01M glycerol 1.160 0.259 0.0421 9,087.34  55,909.45
AM + 0.02M glycerol 2.320 0.382 0.0627 9,198.27 56,003.00
AM + 0.05M glycerol 5.801 0.468 0.0679 14,944.66 103,001.34
AM + 0.01M sodium acetate 1.312 0.246 0.033  10,184.96 75,044.18
~AM + 0.02M sodium acetate 2.624 ©.250 0.032 15,270.00 120,448.67
AM + 0.05M sodium acetate 6.560 0.300 0.036  25,845.00 217,026.82
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=

dlaRarsnannuanisAuandi fazwudn Scenedesmus sp. AARL G022
wnziaeanliannaz mixotrophic 71T glucose iiuunasANSUBLALFIINTINITRE
gndnnnat glycerol uax acetate wumasanduan Taun1std glucose indiu 0.05 M a2
Siéx’unum'iquztﬁrﬂoﬁ’]ﬁthmiwﬁm%qm@ uaz e winfiu 817.39 umssilaniu

WAT 9,729.20 UMFBAIANSH ANNAGTL
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