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P = ¢ o a w .
nlaswsauen Tamow liisausa Sanme (ratinal reductase) (DUNOT,2543)
2.8.4 15 lumamdsnssy
4 S o3 n’: = = as ar
weannwdua Isiuilumsasauueddanditio  39enunsaldlumstlestunaz Uiy
= = H =1 s 4 =Y %
anmmnsnadIndue'ld wennaiildiumistlosiu (protective agent) iipilnilpariniis
o =1 g = Py o ) 1
91001015 AY Ind uazifuAu Fufevinnssvugsuanvesauldndulsaliaeuas
(Frossberg llAgANY, 1959)
= L4 ] P=1
Tunmsuanoagldualsivoss i war-ualsiu uazuaumusuiududnaulu
: a [~ = 4 o
ntanindevunlag neuaswmaun 19 unilya (Munzel uag Fuller, 1969)
=4 = [ o Y] Y- 4 LN =1
9INNsAnY e U TUIsntleainilins i@ I Towmagana 1Wina TsauziSa

' ¥
uazmunsaedumsantenn e uuaiiSe uastsda (Lorenz iag Cysewski, 2000)
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R R N R R R Ry Ry

l p-carotene

retinal

N SN

retinoic acid retinol

A

T I ST OC(CHy) 4CH,

retiny| palmitate

d’ u’: o oda = 9 =
31]‘" 2.7 YUABUNISTUATIEHIMAUONAITLUA WA 15N

ﬁm: www.lipidlibrary.co.uk/Lipids/isoprene/index htm

a d'd T o v = d
2.9 adaninanemsIguazmsastmnlsivesn
t s
2.9 T UMaIMST IO
. 4 o o noe o o o dal &t 9y o 2
unaInIsveuintlupenstlunmsdunstziasmaasaa diulngléanisuewilu
1 o g 1 o A 1 o Qs J
uraIndIIYe NEad R uetdvaivssmv s Tulamsa it ueanesed it
o ¥
Ay §20619nuUIRTIDTgNS (chemical “refined carbon  seurees) 4% ma ufle ifudy

(% = =

2 = ‘ dqy e ¥ o o
uoNINUINNISARY ML ITIBgAUNIGSsug1@RITA15 11 latasa 1Aun 412187 (oats)
¥ ¢ e v v : g v
V117108 (barley) 917 1na (corn) U19(rice) IO TINNINODY (sugar cane molasses) LAY
WINUNDINFA (cheese whey) (Buzzini (182 Martini., 2000; Bhosale 1a% Gadre., 2001)

2.9.2 WAVDINLOY
(=] =) ¥ o dw ) = o 8 o 1oA d"
AmorilaNuTuRUSTUMseTyaY Ta waueddu guunil MlerveIsMIntes
¥ v P=} 11 as o« v ;’,' 1 ] [ = 3
e lildsanadanaludwmsduasiziasmiiu uassdanadedsaiminiyvousodn

as =

s & 4 Y > - @ A1 A A v VW

TﬂummsmuawaﬂﬂszﬂammuwmangiﬂmmzuanTmuuummwmwnmwmmmmummu
o o a9 a - ¢ & 4 4 4

6 ‘Dzuwﬁﬂﬂwﬂ'lil.ilii’luum:,’@ﬁli'lﬂﬁN’ﬂm!ﬂT‘iﬂuﬂ&ﬂﬂﬂd&‘lﬂﬂn1ﬂﬂfjﬂ mtﬂaﬂuuﬂaa‘um
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F

a  w J ~ /e a sln,: £ T 1 oA ¥ 9 o tas
wanfuaiua Isfiuesaiinga ldiuezivegiva Ay uasanududuradgaganigiu
(Aksu 181 Tugba Eren., 2007)

2.9.3 TuTnsioy
= ' 9 o ) P L4 a a
510 I IasnudludiudssneudrdgueansaosiTu Tusiu Taeu'lmi nsatiandan
L4 = ﬂ 1 d g w ' &£ 4 LY £ o
uaznae IsWad 519 luTasnulududiulszneuindidydunilive nihminuiiveurad
mmsw jluuuvessigens luTasouficmsei lddunladuamsenia lhiun 14
a o ] I )
msisznoveiunidldun 3ulwasnmo, ) lulasy (vo, ) uazuenTuidisulosou (NH, )
uatiinisldunasluTasmtlugtionTudonTesowainedt 1 fadTua duemsdmsu
1 5 - :‘ ~ dy 1 1 o 1 ar n‘:
amsw i Idiflesveniinidimiz@asaimsanasedasaaiSauaz amsogadudans

= = g g o o 1 =Y Y = ¥y v

wigwy le waganududuus Ty lasanisdnar T dadTua msazdiinnududuaea

o v o e (Y : = v LY o
Tulasanasannnit 1 1aalua F1IUAAIUIINITNTYVIIIUTDITFUNY (FUNUT, 2546)
= ° a =l d
2.10 msmummmswnmmisﬂuam

2.101 Sadunuail

= 1 @

I 4 ] ' PV 7] ¢ o a
Satunuunus @ ssmmnaauiivan Idusnforfns d1onaisd v ldifanis
@ s 1. o ar =Y = = = o' aaa
Toos w18 Ssdunuiniavinnisamsarvoniindeaesa lod laad il §isoins
o o = - = P v =  ar ¥ ¥
aaoRatianasgvousalein lnaa sllaanz liiadussgwoternl Sudr didqaniaz
= 1 ar 1 = @ P - | 9 9/
@y Tasmisanildesndinudautuoenulugilideonrhns o adind tazawdaums
o @ = [] = =Y I's :{a J T ] 4
amealAsqnnyuaa loda lnas o lHnenis 14 dunuul fa lavoad-60 uaz
a a - @ A 3}3 I @ ey 4 v A Yo
FFoy-1574fod0nn10597 1a7e 211y Ao pismasIquumeundyd Aens1dsadlu
= Yo = a3 -::I n’/’ ey
Usugs uaz MSadaseau lussoznaau (@3yy, 2540)

¥ ’
= =

Schroeder 1102 Johrison (1995y W11 Betdawiugadianfivy lusssumaansonie
weaduruiu1dludSmaiasinae 200-300- 11 Tasnfureniumad SefimsAnyuas
ﬂ%"uﬂ;mwﬁ'us:ﬁﬂmﬂuw Llﬂu?;,ﬁﬂ%u (antimycin) TulasTeda5iAu {nitrosoguanidine,
NTG) 3@y (UV) leTasinunlesoan tad (9,0,) 1wdr-1o 1o Tuu (B-ionone) nazg 15a3 Tuu
(duroquinone) (An HazAML, 1989; Lewis AzAMY, 1990; Fang and Chen, 1993; Schroeder and

Johnson, 1993; Schroeder LLAZAME, 1996; Bon LLAZAME, 1997)
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2.10.2 e15iail

Daraseliya 8% Daushvili (1982) 916914 NMSIANDNIUDA (UNT1UOA 10 T TWTuOA
unzioauTnanen asluemismedsniunidessoonssdunsdunszd unTsfiuood

Maragalith 18 Meyday (1968) 318914791 temueanszqumsaiieslnaudi-unTsfiy
Lmﬂwq%uiuﬁﬁﬁ Rhodotorula glutinis

Halliwell #a% Gutteridge (1992) wui1mis iy lalasiounlosesnladsznszduns
Funszviun 15iiueus 1au Chiorelia zofinginnis TulisiauazAauaaduaui iy

Ma 1z Chen (2001) JAANHINU @138 Chlorocoecum sp. TNMIHANLBAR B UTU

A £ ] ] s
wuauluniadle W lalaswmwdedoan lua 0.1 Ga5luars
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=b.

UNnn 3

=y

¢ o
gunsalaz A utuY

3.1 egaun3anly
@I Chiorella sp. C2 (P47011) anuiutinl Tdvinasdaidonlausssuna
A3 Chlorella sp. C2M2-4 auiugnans 1dana1sthavmsw Chlorella sp. C2
(P47011) U iR A 0T d i
3.2 maad
1. 19M U098 (Ethanol 95%)
2 Ammandon Taasen g (KOH)
3/ laNadines (Dicthylether)
4. Ty@gunnolid (NaCl)
s dmivudamauen 19a5a (Na,S0, anhydrots)
3.3 galnsni
150 B arad dnines Assuena Tllea uazeun
2. Nulastlalan (ticropipett) VU9 5 Uadans

g &
3. arloaauye

e

4 o4 o
) Hﬂﬂmmm‘?ammﬂuqa (autoclave) Model HA-300 MIV: HIRAYAMA

1S ot (Platform Shaker)-Orbital shaker:-Gallankamp

. La

. 1N703IARINTTAAD AU (spectophotometer) Model UV<2800A: UNICO
A '
7. 109304V 19. (vortex)
8. N3N (separatory funnel)
9. NILAHNITDN (glass microfibre filters) Whatman GF/C 0.45 UllJﬂi (2}
10. 49n3DIRBAUTIY (suction pump)
11. §ouauioy (oven)
12. m?mﬁyum%a (centrifuge) Model HERMLE ZK 380
13. lﬂ%‘m’jﬂﬁm‘ﬁ (pH meter) Model 215: Denver Instrument
A Y 9/
14. 1993 NNVUUTY (lux meter)

15. 9191150 U (water bath) Clifton Unstirred Bath
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16. Iﬂ@_ﬂﬂ’)"lll‘gu (desiccator) Doran: Vakuumfest

17. 3ped i miTausyasBen neflon 4 @1uviie Adventurer: Ohaus

18. ﬂé’mqam A (microscope) Model CH-2 Olympus

19. aladdmsuriuead (haemacytometer) Improved Neubauer, deep 1/10 mm: Boeco

Germany

( A R Wi~

e NS 0"'.)

317 3.2 1n5997AAINITYANTUUAS (spectrophotometer) Model UV-2800A: UNICO
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3.4 Junoulumsduiuanu
&

3.4.1 MIAIBUFOAYIY Chlorella sp.

° i o 1

WA 3 Chlorella sp. 2 MUNUT 1@un Chiorella sp. C2 Uag Chlorella sp. C2M2-4

V4 ~ o @ = o = @ Ay 9
mougnae (314 3.1 uaz 3.2 awddy) anvasaemsiBes huuesouiuiuge Taold
£
M3 1 vaoaIMsBeanGeslueImsmaIges N-8 Usuias 100 Taddas Tuviagdyuy
a aa 3 o 9 P VoA [~ 1 A a a g

1A 250 Taaans M lduaTouveNn1u5259U 180 50UABUIN NYUNALYIDS

3 o4 . P - &
molduasgoos mauanin Nyt ie 24007 oeessdZna)nsaes

31 33 Ahwazivodannag Chiorella sp/C2 A0 3UEy 100 1t

°o_

517 3.4 Enuaizivada g Chiorella sp. C2M2-4 Mentugnae AMaavena 100 v
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3.4.2 MIANMIM DI QYVBINTHIE

aQ

IWIZIROIEY I8 Chlorella sp. 2 B1OWUT

Q

14un Chilorella sp. C2 wag Chiorella sp.
c2M2-4 Tuemiaviad gas N-8 1/311a5 100 Uaaans ldwaude 10 Haddaas luviagyuy
w118 250 Tadans imfuih llnaundeuverdeanua 180 seuderndt Tavliuasein
wa@ﬂﬂgﬂmammuﬁﬁmmmﬁ'mm 2,400 30 agraderioalszin 7 u igangivos uaz
Aneimssadiedsmstiusuiumad laslda lad T uiiuead (haemacytometer) 1ag

Fammsganauuasldiied191/uaes 5uatans NaTTEmead e 560 11 lumnas

= uf ’J L“*—-—‘E: .." .

= L} . >
5 R el e SRR s

Tk TN ANV «

31U 35 mndalivaailduyuing 250 danans

3.4.2.1 MAUSMPsad
° o o ar. @ 'd =Y fa [~ 9
whalaadms Dl adithaemacytometer) Laenszandlag el azo1a Taga
= o [ d‘ aj o Q. 1 [ 1 [ Y] 1
aszantadladuuununningealadlas dd inopRadteaivsad foa lalusesdionis
Y T & T o o Y (] < Qsj
(loading port) #3981992 N3z 910 11T Ivesd THS TITT (chamber) A23vioad 10013 1H1ANNT 2
' v ' T 2 Wy ¥ ¢ VA Y A &
o9 udanunud laadmsuiuraans 13 dedswasgiualad Uszunm 4-6 win aniiu
duraaa v ouazsenuRaiiy Sauaddeiaaans
ad o
MM
o d1 a aa 1 = o o' 1 ] 1 @ 4
fruuadaeiadang = Aundvuessuiwaad lu 1 ¥o3lvg x mlagduuvlamos
' ] 7 o 3 A A o Y
YDIY0I 11 (2x10") x “lﬂgmuu.wﬂmmmmmmmamwmmuu
3.4.2.2 MIIAMMsganauIag
H1d10819U5u1as sHadans lddaainisiasydrenSosganauuds

L)

(spectophotometer) AAMUEINTUUETSE0 4T HIHAS
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3.4.2.3 MININMInNIRIve uraa
11187901981 0NUNTLAIYNTDI Whatman GF/C 0.45 TuTasuas Iagnounse s
v ¥ v )
nszansed lleuiigunnl 60 sssuraidoa vu'ldiimiinash udnhnszaiunseeid
a ] 'y P = = 1 = o oy o A’f
avedegdiaunhleufgungi 60 ssruraFsarw@oiiuiuing 24 ¥1Tue 1iniiun
» 3
iminudaveaurad 189 1nHac 195N hminnIZA NN TDINBUNT DU HEINT 04
¢ <
3.4.2.4 myanszrdInaunal sivesd (KMITT, 1996)
° o 1 o o oA y dl P [~ []
3.4.3.4.1 MwadgmTwlsuins 20 diaddes 1iluveananuiisen 3,500 soude
t 4 3 v 1 ¥
W @Wunar 5w wonwrd e a1ainay 2 At
= 9 9 ¢ o o o o P
3.4.3.4.2 190N 1UD R (1UNUH 95 Lﬂa‘nmum) 10 Yaaaas was Inunmdou laason
'd s an o o Fd “y o v - [ a o Y i {
l#a 1 Taddns(duduaswofisudiivifaaedSiaswor I du 11U TuimIoei
=1 v o o =1
ANTITOV 3,500 TOUABHIN 1L 5 U
r 1 ';V 9 d‘. = =)
3.4.3.4.3 gnalue19i1 ouhi 50 oA nammes U S 1IN
o v { 4 o T =4 =
3.4.3.4 41 1 unuanan 1515911 3,500 5009 MR 1S W
34.3.4.5 lagasanandlunsde
=S = A o o e =y o 8 8/
34.3.4.6- 100 lalenadwmes 25 liaaans uazaisazawlsiasnane tsa @nududu
90 piuRBans) 10 UananI
1 1 ‘: 9 3
3.4.3.4.7.@01 Uaogna Aaun
¥
3.4.34.8 lvuFdvoon 19

¥ ¥
- - QO

) I'd o 1 a a an
34349 @ulyaounan 15 0 AsSuAOARS) 10 Hanaasalusudimase ¥iid
¥ N 1 o
TUADUT 3.4.314.1293.4:3.4.9 WuNIoNIaIsas areaiatat anyazuen la Tyl &
ar 1 P | d' d'l o 1 ai 9/ o
3.4.3.4.10, a7 1M5ganfuiaannnug1n w450 Wi luwas e 1d Tdsmamm
o o
s lsiueednngas
= 0’3 s v Qs <
suaualsiiussananiaclulnsnsuaenslizan) = Abs, . x 25 x 1000
260 x U.LUH9 (Tadnsunsu)
VUWING : Abs,,, AD AINTRANTULAINATINEIIATY 450 W1 TS
A = a a o oot P &t w ¥ A o
25 Ao USuas laenadmoesniunlsnuosanouiadimnsosia

Amsganauers
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2 o <
sl 3. 6limadnsanaualifisiobaluns auuen

(v { 1 . o d
3.4.3 [ Maane i dunan afan 19103 Wy e Wea Chlorella sp. €2M2-4 a1uVu s
A4 A = d

na tieWanWAlsN1ayd

3.4.3.1 waveslmpamamdduapinglaa

| %
o = i @ .4
MM INISRE T TS0 Chlorelld’ spa L2 XK Chidréilapsp \CINIZ-3_qwingnanslu
d' Q/ = A s Ll =
9IM157A5 N-8 Wauilasadmsiannglaenssataamsifeg s 10 20 2300 53@odng 1u
v ¥
vIngiauyulia 250 anagsy ke biusasdeatu s igemmds ad 100fiaaanga 1 diniye
a a = ;’f o 4 i { =4 1 .
Ysuas 10 daddes ainivildumainusidinn 11451701 180 souaown nglviuds
" A 9 4 9 W oot ~ g @ °
ABILDIA LY noAY QO OIS TUA LA IMTLEY_2,400 AndtAMLguAD 1 sginay? Au Taoiin
¥ ¥ [ .
NIINARBININUA 3% A A Y5 1067190 Tapdmaad] Tavdaa1n1sqanamlids Tusma
¢ 8w s v a - o

ad nihminaduifa tagsy tuslsAygya

3.4.3.2 waveauvad lulasiow

E4

WINSINZIROIA NS Chiorella sp. C2 Wag Chlorella sp.C2M2-4 twugnatelu
2IM13gn3 N-8 Naaudaslasnis@ung laaiszauanududunangavinde 3.4.3.1 uag
o =3 ' v a = =
wndnywavoaunas lulasnudienmady Inunadeu luasn &KNo, ) Ts@vy lumsy
(NaNO,) uag ¢ise Nsgavanududu 1 niuaedns Tuviagdyuyhussgemismal 100

a aa .:; 1 d’l’ = a aa é =4 1 d' o
uaaaashlaiuyelSies 10 daddas efnywavowmaslulasnunangadmsuns

v ]
Y °

a = J o o
naaualsfivesa Taosmuald Inunmdon lumsniludaniugu i linswunies

oA =1 [ =1 9 1 - Y 4 Y
WYINANULTITOY 180 IDUADUIN ClﬁlLﬁQﬁ@LUi’JQﬂ?Uﬂﬁ@ﬂﬂgﬂ@ﬁﬁl“ﬂuﬁﬂ’J’IJJL“UIILLEN 2,400
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o oA = o 9 & :‘ g o ' 8 o ) o
dnes figuugiliestlszunn 7 Su hinmsnaasaianua 3 91 ifudediaioananialasia
3 = | LY o :‘ as g g = -~y 4
fimsganauuee Hudmauead vihmidnaaduts wazdlSuawn Tsiiuess

3.4.4.3 HAYDINRFITHAY

¥

[} v o o

WINSIWIZIAUIEY S0 Chlorella sp. C2 Uag Chlorella sp. C2M2-4 muwummu“lu
91M13g05 N-8 Alin1sdauaslaumsidung Taanszauanuidutundnganinde 3.4.3.1

pazgaNuduTuvevas luTaswuiangannde 3.4.3.2 udralSuieniudwiuso 638

] L4 ¥
taz 8.0 Tuvangdyuyiussgemisimad 100 dnddas i ladadel3uas 10 daddes vy
) 4 v ] r <y 3 v oA ¥ o
il nsunieavdfinamisasol 180 seudeuTi- Ivimeaeiiion onneagenis asus
v oA = @ o o :, 4 w 1
AN 2,400 an Agangivesisyane 7T dmsneaseiinue 3 $1Aude61

y o = @ 1 LY < :’ @ o a
e danisniglagiamnisgananiay Tisnuisas-vnimdamaduie nazdSuin

= L4
unlshueda
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UNni 4

pansnaasazmsanlsiena

4.1 MIRIYVOITNIY Chlorella sp.

SINMSIMZIABIA MY Chlorella sp. 2 aoviug 18un Chlorellasp. €2 uag
Chlorella sp. C2M2-4 moiugamw Tuemsimad gas N-8 dautasfinnduduvesng Tna
10 nfusedns USu1as 100 TaAdHs. taWAe 10 fiadaas luvagdyuyvua 250 deddns
WUNMSIDTYVRIEIM I Chiorella sp.\ C2 Ung Chiorella sprnC2M2-4 ﬁthai’iyumimqm%'u
Tugrefunsnepingvzgagalugeiuil 4 weamsnanoeds CaM24 winmni c2 Tasiian
AANALITY 0314 1820299 Gaunnd 19 b T o dIFamMIsaBA(P<0,05) (1WA 4.1) uaz
USaugadueddna 1 Chlorelld sp. C2M2-4 10031 Chiorella sp. C2 HAUFUH 4 voam3

a =

T =) o =] 6 6 L) = o o ) 1
mﬂamuﬂsmmwaaqaqmﬂu 6.3 x10 {a2 5.8 10 1FANNDUDAARNT MUDIAY FILUANATY

¢ a -

3
o v = e = as L) o 4 [}
AU INUHRITIAYNINTAR (P<0.05) uazﬂawmuuﬂ‘immmaa%ﬁuuﬂﬁ’uaﬂmama

v A @ ) & o = g e = L
ADLHOITUAUAVIBUDINIINAD DY lu'ﬂﬂ‘il'lﬂ“]fﬂﬁ‘ﬂfzmiiy'lﬂﬂiuﬁgﬂxﬂ'ﬂﬂ'ﬁ']ﬂ']im'iiyl‘lfﬂﬂll

a4

(9 L A o dy o & © Y Hq 9
ORI IAIY (stationary phase) uaziiloinisinizifousan lliFevq 1z ldevnsnldlunis
=f = o 9 o = A a £ ) = o
mzisanuairalfiemavine msiazmeluiga samivnsuSyuastsnausadanng
v 4 o = <& as a o K '
atraii 1ddn (1w 4.2) HaaeandoaduiuiTeyss Gil-Hwan “An (a2 (2001) WU

- a s o = Y L = 1wl oa

DAY TNAI0TL 3T 1AR U LY HOASIN IS5 A LOATINISMY (stationary phase)
a: Qs o o Ve oY ~ o a ol ow = ¢ 1

Tagihihmiiniradguee 36 nsuasansuazlsuisunlsnuoos 40 Tagnsuun liiuosade

a A A 0w . ' = = - | o 1 ] w o
(314 F] "]Nlllﬂu'l"llﬂllﬁﬂﬂﬂﬂ'l?ll'lkﬂ'iEl‘UL“VlU“]Jﬂ‘LIﬂ‘U&‘SLHH'ﬂfTWﬁ‘S"IfJ Chlorella sp. C2M2-4 TIWUT

Y

o sa 1 i

AAiN1TNTYNANATAANI 18 Chiorella sp. C2UFuRIFv lAd a0 C2M2-4 W ARy IHE

o

a v ¥ 1 ~ A Y Ao ' a
ﬁJENﬂilﬂmﬂ’ﬂmﬂlm*\luﬂmdﬂgiﬂﬁ !LWaQuLUIﬂilﬂu URSWIDBLITUAHUHNUWNAADNITHETR

unlsfuseana 11l
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— & C2M2-4

.34

.32 A

Ansganauas

\
ﬁr’ﬁ m.m&

“ (1 3¢ I. .A-O'A'A'A'AKhA. A

-

IyanApiiadans)

6

Wuausad (x10

a1 (i)

51 4.2 1Suauwaduesams e Chiorella sp. C2 wag Chiorella sp.C2M2-4 1u

pIMTIMagas N-8 danlasanududuvesnglae 10 nfusedns

s a a v o o v = = Y 1 Y o v %% Y
enansiiluenansianulidmsumsldaunenisfinyving ldeygaliihluldussloviaunism

lidnsdilagiiadu dnviavnuiilvdnulasilont wagdesdnadadadivesenarsynasaninisinluly
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1 =3 a0 s T = o ]
ﬂ'ﬁ']ﬂﬁ 41 ﬂ'li'Jlﬂ5']$'Viﬂ11’|1\1ﬁﬂﬂ‘llf]ﬂﬂ']ﬂ'liﬂﬂﬂﬁu!lﬁ\‘]!!ﬂSﬂiNTmL“ﬁﬁﬁﬂlﬂQﬁ’lﬂi’]U

Chiorella sp. C2 uag Chlorella sp. C2M2-4 mwugnatnluiuf 4 yveanisnanes

AW Chlorellasp. | ANIRANTULAT USuenyad
(560 W1 TUILAT) (x10° isaanvilafans)
Chlorella sp. C2 0.299 58
Chlorella sp. C2M2-4 0.314° 6.3°

A o @

o o J o o o ar v o 1 a
Huentin mmmmmu“luaaaumﬁmm HJJ']EJS\‘I ﬁmwmmnmanuammuam YNN

A0ALP<0.05)

42 pravesdSinammdaTuve snglaa
=2 = ¥ @ pape 3 a = ] ¢
msAnylsiannutadvveang InaidnadenisieSyuaznisndaua lsiivess
' @ o
VOIS Chiorella sp. C2 Mg  Chlorella sp. C2M2-4 mawugnaw‘lummsqws N-8
dautlasifinnududuvesng IAaa 10 20 uag 30 NINADANST WUIINFDITYLBIAINIIY

F=|

Chiorella sp. G2 Wa.3 nisvaaoussdmnanaliiuii4 veinsmaaes Tasfinnududuues
nalad 20n5uADaRs 93 gATn Sasinisganauuay 18 0.072 satanndannududuves
na @ 10 uAz 30 P3URART auRIaU Sanmsganiundsa 0.037 uaz 0,024 audidl
Taofinawdiduvesnglaa 1o wag 30_nsudadny lusaeiisnvesmsnagenziinims
@,ﬂﬂﬁ'uumqaﬁuadwdmﬁm Taeanudnduvasnglae 10 niuaadag eNMN1IRANaY
wasgantinndiidudnang 1nd 30 asuAnaas uazIzgeqalugatiuil 4 vosnismaans ud
wdsnntufieniduduvasnglag 10 nfudadnsezldmisganariasanasdininglng
anududy 30 nfunefas iafinamiduduveang na.20 nsuredAns vy Tugie 2 Ju
usnvesmInaaesziimmsganimeemnadiinTududuvenglag 10 niusdodns ud
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gA301M13 N-8 AIi8mvid1e Chiorella sp.
TaTadouomua’lalamsa (Na,HPO, « 20,0)
Twunamdon e lalasoueama (KH,PO,)
uaaiBounas 15 (CaCly)
wosnenaulaefiumeszozEanuoBa(FeEDTA)
suniousamaelaz lensa (Mgs0, » 7TH,0)
TnnaFon hupsn (KNO,)

519001115 (853 (Trace clement mixture)

g o
HInau

ﬁ]ﬁ}m“mi!ﬂ?ﬂﬁﬁ%’ﬂﬂ‘lﬁﬁgﬂ‘i N-8 (Trace element mixture)
agiituugama (AL(S0)), 18H,0
= o
wsnzialaane1sa (MaCL4H.0)
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M1319 -1 MIRTYVOIA NI Chiorella sp. C2 UaL Chlorella sp. C2M2-4 Tuemaman

qa3 N-8 anutlasanudiuduvoangna 10 niudodns

Fu ANISRANAUILES
Chlorella sp. C2 Chlorella sp. C2ZM2-4

l 2 3 m‘éU 1 2 3 mﬁ'u
0 0.241 0.238 0.242 0.240 0.268 0.269 0.265 0.267
1 0.262 0.255 (.246 0.254 0:272 0.275 0.271 0.273
2 0.258 0.260 0.257 0.258 0.284 0.283 0.281 0.283
3 0.282 0.289 0.291 0.287 0.286 0.289 0.292 0.289
4 0.295 0.298 0.303 0.299 0.310 0.315 0.317 0.314
5 0.289 0.284 0.293 0.289 0.307 0314 0.315 0.312
6 0.281 0:283 0.278 0.281 0.298 0.295 0,287 0.293
7 0.279 0.272 0.268 0.273 0.279 0.278 0.275 0.277

M1319 92 AR UTUATYRIRIN Y Chiorella’sp. C2 0% Chlorella sp. C2M2-4 Tuevns

agasN-8 aatlaenmduduvesnglna 10nfunedns

WSiiniinad (x 105 waadoianans)

U
Chlorella sp. C2 Chlorella sp. C2M2-4
1 2 3 Lﬂ?\lﬂ 1 2 3 LQ%U

0 4.8 4.9 5.0 4.9 4.9 5.0 4.9 4.9
1 5.0 53 5.7 5.3 5.1 5.4 5.3 5.3
2 5.0 5.2 5.7 5.3 5.4 5.5 5.6 5.5
3 54 5.6 6.0 5.7 5.7 5.8 5.8 5.9
4 5.6 5.8 6.1 5.8 5.9 6.4 64 6.3
5 5.6 5.7 59 5.7 5.8 6.2 6.2 6.0
6 5.6 5.8 5.7 5.7 6.0 6.1 6.1 6.1
7 5.6 5.6 5.6 5.6 6.0 6.0 59 59




A1319 9-3 MINTYVBINWMIW Chlorella sp. C2 NANUduIUvDINg Ind 10 20 uny
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30 NSUABARNS
il MMIganauLag
anududuvasngIna (nSusadng)
10 20 30
1 2 3 ﬁ!ﬁﬂ 1 2 3 m?;u 1 2 3 !ﬂsﬂ
0 | 0018|0019 0.02 |0.019./-0.0134-0.015.| 0.014 | 0.014 | 0.011 | 0.011 | 0.011 | 0.011
1 0.021 | 0.023 | 0.022/0.022 | 0.019 | 0.018 | 0.020.| 0.019 | 0.011 | 0.013 | 0.012 | 0.012
2 0.025 | 0.0267| 0.028 | 0.026.1.0.030 /| 0.032-1 0:033 | 0.032.{ 0.013 | 0.012 | 0.015 | 0.013
3 [0.02970.0.031]0.030 | 0030 { 0.048 | 0:047 1 0.049 | 0,048 | 0:015 | 0.017 | 0.019 | 0.017
4 {0035 | 0.039-[0.037 [10.037.| 0.074 .0.072 [ 0.071 | 0.0724-0.023'{ 0.025 | 0.023 | 0.024
5 10,017 |.0:014 | 0.018 },0.016. 0.051 | 0.052-1-0.053] 0.052']:0.022 | 0.021 | 0.021 | 0.021
6 0.011 | 0.009 [ 0.012 | 0.011 | 0.030./ 0.031 [0.032 | 0.031 [-0.02L | 0.021 { 0.021 | 0.021
7 | 10.005 |'0:0061'0.007-{ 0.006 | 0.022'1°0.021 |.0.023']-0.022-[0.0207 0.012 | 0.011 | 0.014
M50 V-4 5 1nounadvesam g Chlorellasp. €2 fin Tiudutuveang Taer 10 20 uas
30.N5SUADANS
i Yuneumad (< 10" waddeiansns)
anududuvseng laa (nfuredns)
10 20 30
1 2 3 Lﬂgﬂ 1 2 3 !ﬂﬁﬂ 1 2 3 Lﬂ%ﬂ
0 | 41 | 45 | 489 45| .48 | 49 {51 739 | 56 | 58 | 60 | 58
1 | 52 |58 62|57 {54]60]60| 58 |61]|60] 58] 60
2 {60 | 64 |73 66 | 61| 65|72 66 |74 7460/ 69
3 169 |66 |79( 71 |80 |89 85| 85|79 76|69 75
4 109 [105] 99 [ 105 | 115119 | 95 | 110 | 88 | 89 | 89 | 89
5 |79 ) 94 |94 |89 | 70| 72|81 | 75 |83 ]|84/| 79| 82
6 | 576266 62158 |64/|67]| 63 ]65]|63]|59] 62
7 | 50| 55|60 55 |52 |58][58] 56 |52]50]51] 52
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ay o o v 4
M19519 U-5 minraauiauesa s Chiorella sp. C2 Annmiduduvang lag 10 20 uaz

30 NSUADAAST
Sui minaaduds (ladnsuneans)
anududuvengIna (nSudedng)
10 20 30
1 2 3 Lﬂ?:lﬂ 1 2 3 m?;u 1 2 3 m?;u
0 186 | 18.9 | 202 | 19.2 | 364352 | 374 | 363 | 222 | 234 | 243 | 233
1| 213 | 204 | 202 0210 | 392 | 39.5 | 40.10.39:6 | 26.5 | 26.5 | 26.3 | 26.4
2 | 248 | 263 244 |252.1.49.0 | 472/|47.8 | 48.0 |.28.1 | 27.4 | 28.0 | 26.8
3 | 3007302 | 313 [ 305 | 502 | 503, 4991 50.1 | 294 }20.2 | 29.0 | 29.2
4 | 514 | 516515 | 51.40] 54 | 5230|543 | 53.6-1-30.2 | 309 | 303 | 30.5
5 48,2 | 485 | 47.2 1 48.0 52 514 |-52.117 51,8 |28.8 | 28,2 | 27.1 | 28.0
6 /256 | 265 [ 257 | 259 | 42/{'42.1/| 422 | 421 | 246 |23.6 | 23.8 | 24.0
7.1 243 1233 1124.5°] 24.0 | /409 {a1.1 | 403 {14081 22.1 21.6 | 22.9 | 2222

A1519 -6 1w 15 o894 84@ 970 Chlorella sp.-C2An nududuypang Ind 10 20

oy 30 NSUADAAT

Sui Psuramn lshuess (l lasnsudonsumad)
anudiduveng lnd (pSuaodng)
10 20 30

1 2 3 Lﬂ’éﬂ 1 2 3 m?;u 1 2 3 m?;u
0 | 363|358 | 40.5.375+|.41.3 | 42.1 |-433|"422 | 623|656 |66.7| 64.9
1 | 417 383|478 | 426 | 456 | 409 | 460 | 441 | 66.6 | 71.6 | 68.0 | 68.7
2 62.5 | 66.8 1 61.9 | 63.7 | 55.2 60.0 60.5 586 | 742 73.7 783 | 754
3 |858(91.2/967|91.2 | 827 | 80.8 | 83.1 | 82.2 [757|81.0|79.9 | 789
4 91.8 | 90.0 [ 93.6 | 91.8 | 113.1 | 110.2 | 111.5 | 111.6 | 85.8 | 94.2 | 91.7 | 90.6
5 |76.6| 892|918 859 | 100.7 | 104.6 | 105.7 | 103.7 | 64.1 | 68.1 | 76.9 | 68.7
6 |41.1 (471529470 | 672 | 71.3 | 719 | 70.1 |61.2|55.7|556 | 57.5
7 | 446 (523|479 483 | 53.1 | 57.1 | 515 | 53.9 [56.5|49.7 |52.7{ 53.0
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M5 U-7 NSHTYVOIANIIW Chiorella sp. €2 unad luTasmundu Twunmdon lumsa

Tmponlwase uazese 1 nsuredns
a4

Tl ANTGANAUUTS
unaslulasiou (1 nfudedns)

Tnunasionlunsa Tdaoy Tunss i3t

1 2 3 | wde | 1 2 3 | who | 1 2 miy
0 |0.015 | 0.016 | 0.019 | 0.017./-0.028-/-0:026_| 0.029 | 0.028 | 0.010 | 0.009 | 0.010 | 0.010
1 |0.019|0.018 | 0:0194°0.019 | 0.031 | 0.03 | 0.:032.]'0.031 | 0.011 | 0.011 | 0.012 | 0.011
2| 0.022 | 0,023 0.021 [-0.022{ 0.034 { 0,034 0035 | 0.034 [0.015 | 0.017 | 0.018 | 0.017
3 0.028'1.0.029 | 0.027 | 0.028 {-0.039 | 0.038 | 0.038 | 0.038 | 0.017 | 0.021 | 0.022 | 0.020
4 0.032 | 0.03110.033 |10.032 | 0.042 |.0.043 | 0.042 | 0.0421-0.020 | 0.018 | 0.018 | 0.019
5 0.026 |.0:025 | 0.024 | 0.025.1.0.030 ] 0.031 {-0.030 | 0.030 { 0:617 | 0.011 | 0.010 | 0.013
6 0.021 | 0.021 ; 0:022 | 0.021 | 0.029.| 0.027 | 0.028 | 0,028 [-0.012 ! 0.010 | 0.011 | 0.011
7 0.016 | 0.017 1.0.018 | 0,017 | 0.024 | 0.023 |.0.025 [ 0.024-| 0.010| 0.011 | 0.009 | 0.010
M3 U-8 SN AUEN T30 Chlorella sp. C2 Anva s Tas iy Twimemaon-

Tuwsa Twhgwlunse sazpSel niuneans
Sudi UTiauaad (< 105 waadelinanns)

uyad Tulnsau O niudedans)

TAuneaFea U sn Tasmow bumse b5y

1 2 3 {dafu! 1 2 ¥ | e 2 3 | mde
0 | 49 | 51 | 5552+ 48 | 52 L-55 152 | 36 | 40 | 44 | 40
I | 54 |55 )57 |55 |57 |54 /|56 56 (45|47 48| 47
2 5.8 6.0 6.1 6.0 6.5 6.6 64 6.5 5.3 5.5 5.6 5.5
3 16063 |61 | 62 |66|64]|68]| 66 |56]|57] 58] 57
4 | 63|65 65| 64 | 67| 70|69 69 |57 58] 60| 59
5 | 6364 |62] 63 |63|59]62| 61 |57)|59] 58] 58
6 | 55|56 |58 57 [|50]51]49] 50 |51 |50/ 52! 51
7 145 | 46 | 47 | 46 | 47 | 47 | 47| 47 | 43 | 44 | 49 | 46
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uy o o 1 ] 1
1319 -9 midnadud swesd s Chlorella sp. €2 Hunaslulasmudly TnumeFuw-

Tuwse Tmdoylunse uazgSe 1 nfudodns

Sudi dmvinaaduta Gadnsusoas)
unadluTnsiou (1 nsuredns)
Tnunendon lumse TR Tuase uisy
1 2 1 | whe | 1 2 3 | whe | 1 2 3 | mde
0 | 176 | 185 | 198 | 186183187 | 195 | 188 | 86 | 89 | 93 | 89
1| 227 | 226 |.229-07227 | 208 | 20.7 | 20: }~205 | 109 | 112 | 119 | 113
2 | 238 | 2397 237 1238 219 | 218|229 | 222 148 | 13.8 | 143 | 143
3| 2577253 | 259 {225.6.1 268 | 27311264 | 26.8 |63 | 179 | 164 | 169
4 | 274 | 2291279 | 277 1 29.9 [ 286 1 29.4 | 293~ 198 | 21.9 | 187 | 20.1
5 251 253 | 25:6( 253 ) 24.7 | 23.9-p 248 | 24550175 | 179 | 174 | 17.6
6 ||/249 | 243242 | 245|208 | 20.1 |21.9 20911109 | 109 | 13.4 | 11.7
70| 265 h2ne | 2030 215 /| 1674 17.9 72 {173 40887 93 | 90 | 9.0
M99 ¥-10-1/51 0T ivosAuesdus s Chlorell sp- C2 Himas luTasim iy
Tnunaiien lunsa TaRow lunse uaggiSo 1 nfusenas
Sud YSinaualsfiness Clulasnsuaansuman)
wiad TuTnseuyl niuaenas)
Tunaasgn lumsa Tmfonlunse yi3o
1 2 3 “Vigfe.| 1 2 3wl 2 3 | wily
0 | 784 | 79.6 | 82.7+[ 80:3..[.120.0 | 126.0-4129.0° 125.0 | 86.8 | 82.3 | 842 | 84.4
1 | 87.8 | 836 | 90.9 | 87.4 | 131.3 | 127.6 | 1344 | 131.1 | 97.0 | 94.4 | 97.0 | 96.1
2 | 966 | 1014 | 882 | 954 | 1374 136.8 | 142.0 | 138.7 | 97.4 | 97.5 | 1009 | 98.6
3| 100.5|102.9 | 98.3 | 100.6 | 145.9 | 144.4 | 141.1 | 143.8 | 100.3 | 96.7 | 99.7 | 98.9
4 [1029 (1042|1079 [ 1050 | 147.4 | 148.2 | 144.7 | 146.8 | 102.0 | 96.6 | 102.8 | 100.5
5 10121006 ) 93.0 | 983 | 1149 | 117.8 | 1127 | 115.1 | 989 | 96.7 | 93.9 | 965
6 | 971 11005] 96.6 | 98.0 | 112.0|106.8 | 111.2 | 110.0 | 97.0 | 88.2 | 86.1 | 90.4
7 | 921 | 91.3 | 100.6 | 94.7 | 107.3 | 1024 | 112.9 | 107.5 | 952 | 78.9 | 83.2 | 85.8




A1319 U-11 MINTYUBIE I Chiorella sp. C2 Ao mTuRwily 5.0 6.8 18z 8.0

8l

Sl ANTYANAUIE
ForEudy
5.0 6.8 8.0

1 2 3 | wle | 1 2 3 (Wi 1 2 3 | iy
0 |0.0100.013 | 0.010 | 0.011 | 0.018 | 0.019 | 0.018 | 0.018 | 0.016 | 0.018 | 0.014 | 0.016
1 0.012 |1 0.013 | 0.012 | 0.012{-0:018 [*0.019 | 0.021 | 0.019 | 0.020 | 0.017 | 0,022 | 0.020
2 | 0.010 | 0.010 | 0:014°{0.010 | 0.022 | 0.024 | 0.020.['0.022 | 0.019 | 0.021 | 0.020 | 0.020
3 0.012 | 0.012 | 0.013 | 0.012 {.0.031/| 0.0297] :033 | 0.031.[0.022 | 0.024 | 0.023 | 0.023
4 |0.015 |/0.017 | 0.015 | 0.016/[0.035 | 0.037 | 0.034 | 0.035 | 0:029 | 0.031 | 0.033 | 0.031
5 0.013 | 0.014 1 0.012 | 0.013 | 0.026 | 0.024 | 0.023 | 0.024 1-0.026 | 0.024 | 0.026 | 0.025
6 [0011.j-0:010 | 0012} 0:041].0.025 | 0.020-{0.022] 0.022 1 '0:024 | 0.021 | 0.026 | 0.024
7 0.008 | 0.007 | 0,009 | 0.008 | 0.017 | 0.019 | 0.020 | 0.019 }0.023 L 0.019 | 0.022 | 0.021
MIN v123Sa0isadunIa NIy Chlorella sp.. C2 Fovs el 50 6.8 1y 8.0
S YSnauead (< 10 waanpnanans)

fowudy
5.0 6.8 8.0

1 2 3 | wmde] 2 1 | wag] 4 2 3 | wae
0 | 41 | 43346 |43 46 | 44 {44 | 45 [745 | 43 | 41 | 43
1 | 49 | 48 | 4849~ 48 | 46.[-45 |46 | 46 | 45 | 43 | 45
2 | 56 | 55|49 | 53 | 58 |57 (54| 57 | 54|51 |49 52
3 | 58 |58 57|58 |60/|581)55]| 58 {60]|59]55] 58
4 | 61|60 |59 | 60 | 65|64|61]| 63 |64]|63]|60] 6.2
5 | 60| 58 56| 58 |63162]|60] 6263|6158/ 61
6 | 49 | 48 | 46 | 48 | 55 | 53 | 50| 53 | 59 | 58 | 56 | 5.8
7 | 43 | 42 | 41| 42 | 47 | 44 | 44 | 45 | 42 | 41 | 40 | 4.1
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9/ ] r
M1519 1-13 YMTTnaad i 9e9e 1310 Chlorella sp. C2 AfomIuGTN 5.0 6.8 Uag 8.0

i siinesadita (adndu)
fewsudy
5.0 6.8 8.0

1 2 3 | wle | 1 2 | 3 | Wi | 1 2 3 | wie
0 | 72 | 63 | 7.8 | 7.1_|-193}-19:4.].19.6 | 19.4 | 141 | 148 | 146 | 145
1 | 89 | 7.4 | 964786 | 201! 202 | 198200 | 162 | 153 | 168 | 16.1
2 1101 | 1034 114 | 10.6-20.7 | 2141217 | 21.3 184 | 17.9 | 190 | 184
30| 118419 | 127 |12 223 | 2240 230 | 226 | 19.0.]09.7 | 19.1 | 19.3
4 | 146 | 1671148 | 1547 247 | 258 ' 25.5 | 2531248 | 196 | 20.5 | 20.6
5 1132 448 | 126 |35 212 | 216 Je2v2 213 | U2 170 | 174 | 172
6 11:3, | 106 { 134 | 11.8 [120.9 1194 | 199 | 20:1 17.2 1°16.3 1 169 | 16.8
7| 87 179098 '88 || /1961 19.7 | 19:3-{ 195} 13.47| 143 | 13.9 | 13.9

a I o a =
M350 V-4 uera sl waniin 15 AUeURVOIMNT 10 Chiorella sp. €2 WiomsuAwmiy 5.0 6.8

Wag 8.0
Sudi Ysmaiia lsfinona (lulasnsuaonsumad)
Aomaaidl
5.0 6.8 8.0
1| 2N s Pede ] 2 0 wael 1 | 2 | 3 | mie
0 | 727751 | 73.4 1~738-[-10L4 | 100.9.{-104.6-{102.3 | 84.8 | 85.2 | 87.4 | 85.8
1 864 |91.090.1| 8.2 | 102.6 | 1083 | 104.3 | 105.1 | 89.3 | 92.0 | 92.8 | 91.4
2 952|843 (928 | 908 | 109.1 | 111.8 | 112.5 | 111.1 | 93.2 | 94.8 | 92.3 | 93.4
3 918898934917 | 1264 | 126.8 | 127.6 | 1269 | 94.2 | 95.0 [ 95.8 | 95.0
4 | 967956951 | 958 | 146.1 | 148.5 | 1454 | 146.7 | 97.2 | 96.8 | 98.5 | 97.5
5 | 947|910 |91.6 | 924 {1326 | 134.4 | 135.7 | 134.2 | 94.2 | 96.8 | 97.5 | 96.2
6 (936907784 | 87.6 | 1161 | 113.5 | 113.4 | 1143 | 93.1 | 95.1 | 94.7 | 94.3
7 1759 (703|687 716 | 112.1 | 1143 | 1162 | 1142 | 90.6 | 89.8 | 86.0 | 88.8
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AT U-15 MIINTYVDIAIMSIWY Chiorella sp. C2M2-4 innuanduvenglaa 10 20 uaz

30 NTUADDAT

@ 1 A
HnN AINTYANAUILTI

¥ ¥ @ 1 a
anududuveInglad (nudodns)

10 20 30

0 0.009 | 0.010 | 0.011 | 0.080~{ 0.017 |-0.018 | 0.015 | 0.018 } 0.016 | 0.017 | 0.018 | 0.017

1 0.012 | 0.011 470,013 | 0.012 | 0.020 | 0.018 | 0:022+.0.020 | 0.019 0.02 | 0.018 | 0.019

2 0.019 [.0.017 | 0.015 [-0.017.{ 0.030 | 0.035-{ 0.038 | 0.034 | 0.021 | 0.022 | 0.023 | 0.022

3 0.032 0.029 [ 0.031 | 0031 | 0,052 1 0.054 | 0.056 | 0.054 ) 0.026 | 0.025 | 0.028 | 0.026

4 0.056 |-0:058 [-0.055'} 0.056-10.093.[,0.095 { 0.097| 0.095 | 0.029 0.03 | 0.031 | 0.030

5 0.044-1°0.042.1.0.042 | 0.043-|/0.071 [~0.073 |/ 0.069-1 0.071+..0.022 | 0.021 | 0.019 | 0.021

6 0.015 { 0.019 | 0.017 | 0.017 | 0.045 | 0.042 | 0.043 | 0.043 | 0.014 | 0.016 | 0.018 | 0.016

7 0.013 [0.011{0.012 ).0.012 [ 0.032 | 0.034 | 0.034 | 0033 | 0.012 | 0.013 | 0.011 | 0.012

M3 W-16 S mansnavs s eChlorella sp. C2M2-4 nemuduiuvedng 1ad 10 20 uoz

30 NTUADDAT

= a d1 a aa
USmaumaa (< 105 wadnelianans)

=n.

o1v

y 9 & 1 a
AN NTUYaINg Ine (AT B ANS)

10 20 30

2 8.0 7.1 7.5 1.5 8.0 1.9 79 7.9 7.9 6.9 7.3 7.4

3 8.5 83 8.0 82 | 115 ; 11.3 [ 114 | 114 | 83 8.0 7.9 8.1

4 10.4 1 10.7 { 10.1 | 104 | 147 | 142 | 146 | 145 | 10.2 | 10.5 | 9.9 | 10.2

5 9.9 10 9.6 98 | 122 | 114 | 11.8 | 11.8 | 9.8 99 | 94 9.7
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L4 1
M1919 ¥-17 i nadui e ns e Chiorella sp. C2M2-4 finnunduduveangIna 1020

Haz 30 NSUADARS

4

Ui Wintineradud (aansunaans)
anududuveanglna (nSunsdng)
10 20 30

1| 2| 3 | wde 3 w1 3| miy
0 | 263|269 |283 | 27.2.4.37:6°["358-1.39.2 | 37.5 | 26.4 | 27.31 | 28.42 | 27.4
I | 300|301 | 3024730.1 | 40.1 | 423 | 41.8 |~4l4.| 303 | 30.9 | 31.1 | 3038
2 | 421 | 4234 426 | 2.3 522 | 513 [ 5247| 520 324 | 339 | 344 | 336
3 | 4827|485 | 48.7 | 485|558 | 550 |/56.7 | 56,1 | 3687 36.8 | 36.1 | 36.6
4 59.7 | 59871 59.6 [ 59.7 1 629 | 62.8 1 6127|623 1392 | 39.8 | 38.3 | 39.1
5 |552.]-55% | 555 | 5545|487 [47.8 [-482 1 482 | 37.1+.35.3 | 369 | 364
6 ||35:) | 347 [ 345 | 348 |429.[ 418 | 428 | 425 | 339 | 3317 | 324 | 333
700237 ['23:90241°4-23.9 | 39.8:)'38.7'|39.2/}-39.21°29.:1" 293 | 29.6 | 29.3

M3 u-18 USuaiaTs i ondvesamsay Chiorella sp. CoM2-4 fanuidiifusaang Ina 10

20 1182 30 NTURDANS

fui VSwamalsfinesd (lulasniudensumad)
aduduveinglndmiunodas)
10 20 30

1 2 37 wde |1 2 3 lwmae| 1| 2 | 3 | wfe
0 | 493 | 48.7 | 5006~ 49:5.|.38.4 | 367 403 | 38.5|52.1 (545 |53.2] 53.3
1 542 | 51.8 | 59.0 | 55.0 | 49.1 | 43.8 | 52.7 48.5 1 68.9 1 72.6 | 65.8 | 69.1
2 73.7 1 62.1 | 59.1 | 65.0 | 64.7 | 71.3 | 764 70.8 | 71.9 | 77.2 1 79.0 | 76.0
301022 923 | 952 | 96.6 | 99.6 | 103.2 | 107.9 | 103.6 | 85.0 | 82.3 | 92.8 | 86.7
4 1052|1084 | 1027 | 1054 | 1653 | 174.7 | 171.8 | 170.6 | 92.3 | 93.3 | 98.4 | 94.7
5 | 87.8 | 83.8 | 85.6 | 85.7 | 131.3 | 136.6 | 127.3 | 131.7 | 73.4 | 71.6 | 67.4 | 70.8
6 | 563|689 | 636|629 | 961 | 959 | 980 | 96.7|54.7 652 |72.7 | 64.2
7 | 514 | 456 | 47.1 | 480 | 752 | 795 | 81.1 | 78.6| 522|579 1462 s52.1
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= * o [ [~
M1319 ¥-19 NISIVSYVOIATH310 Chiorella sp. C2M2-4 Nunas u Tasiwwdlu Inunaiou-

lwasa Tmdon lunse uazgiSe 1 nSunedng

fudi AMgANAULTY
uvasluTnsou (1 nSuaodns)

Twumandou Tunse Tmdonlunsn bi3Y

1 2 3| wAe | 1 2 3 | wie 2 3| e
0 }0.031|0.028 | 0.032 | 0.030-/"0:019 [ 0:020.|.0.021 | 0.02 | 0.015 | 0.02 | 0.019 | 0.018
1 |0.035]0.033 00367 0.035 | 0.023 | 0.021 | 0.022./ 0:022 | 0.018 | 0.019 | 0.017 | 0.018
2 | 0.039 | 0:039° 0.038 | 0:039 |0.033 | 0031 0:035 | 0.033.]'0.019 | 0.020 | 0.018 | 0.019
3| 0.042 [0.040.|.0.041 | 0.041] 0.045 | 0:047.].0.048 { 0.047 | 0.623, | 0.021 | 0.022 | 0.022
4 | 0045 | 0:044| 0:043.10.044 | 0.054 | 0.056.] 0:059_| 0.0567-0.029| 0.028 | 0.027 | 0.028
5 0.036.4-0.035 |-0:037 | 0.036.{-0,037 | 0.039°] 0.038 {0.038|.0:621_| 0.022 | 0.020 | 0.021
6 /11003 |0.029 | 0.032 |0.030.] 0.030}.0.033 | 0:033 } 0:032 |-0.0181 0.016 | 0.015 | 0.016
7 10.027 | 0:026 | 0.024 | 0.026 | 0,013..0.015 |-0.017 }-0.015{0.011 | 0.013 | 0.013 | 0.012

A1T1 W-20 1SN0t AN 10N 18 Chlorelia sp. C2M2-4 Nivda L las iy Tnmendon-

Tumsa ImaonThuase tazgide 1 nfuretas

Sudi WSutesaa (< 0% waanodinana)
WAL 1aseu (1 nsuaadag)
Tnendo luwsa Tanaon Tiinsn i3y

1 2 3. {wmdn- o1 2 39| nde’| 2 3 | i
0 4.4 4.1 4.3 4.3 4.8 4.9 4.9 4.9 3.7 39 4.1 3.9
1 | 47 |49 | 47| 48 [ 50 |57 | 56| 54 | 42 ] 45| 46 | 44
2 4.9 4.9 5.0 4.9 5.6 5.5 5.7 5.6 4.5 4.7 4.8 4.7
3 |53 (52 (55| 53 |60]62]53]| 58501501052/ 5.1
4 | 56|56 57| 56 |59)]|60]|60]| 60 |51 52|52/ 52
5 |55 (56|57 56 |56]|57]58]| 57 |49]|50]50] 50
6 | 45 | 46 | 47 | 46 | 54 | 55 |56 | 55 | 40 | 43 | 44 | 42
7 [ 47|48 | 46 | 47 | 51 | 52|53 | 52 | 40| 41| 42| 41




:’ @ 1 i 1 I
M312 v-21 minadui sveee s Chlorella sp. C2M2-4 uviaa Ty Tasiwilu

Tmmadonlwase Tadoylunse wazySe 1 niudodas

86

Sud siaeaduis @adndw)
uradtulasiou (1 nfudeing)
TwunandonTuase Tmden luasn Y3y

|2 [ 3 |wAe| 1 | 2] 3 |whe| 1 | 2] 3 | wfe
0 208 | 21.3 | 225 | 21.5 203 { 216218 | 21.2 | 136 | 129 | 143 | 13.6
1| 237|238 | 2474241 | 224 | 233 | 229 229 169 | 177 | 177 | 174
2 259 | 26.3] 26.7| 263 29.8 | 29.7|-28:6 | 294 [169 | 169 | 16.8 | 16.9
3 | 27160279 | 278 | 278 {1326 | 334 3255 | 32.8 | 1864182 | 18.7 | 185
4 | 289 | 2891284 | 287 389 | 1386|3997 391 224 | 229 | 228 | 22.7
5 |26.7.4-261 | 254 | 2600309 | 31.8 |37/ 315, | 1010193 | 19.5 | 19.3
6 |25y | 258 |[25:21| 254 276/} 276 284 | 279 17.8 | 175|174 | 176
7| 248 [247-1 243 246 | 2387} 23.7\| 246 | 24001 1321 136 | 133 | 134

1119 v-22 S et TsAuoiavesennsie Chiorella sp. C2M2-4 ivnaa Tulasinudly

Inunaisoulumse Taduy luinia nazglSe | asudeans

ud Puaualsivess Clulasnsudensuaad)
uyad s (L asudodng)
Tunadon lunse Iaheirlumsa g3y

1 2 3 V@] 1 2 3 efe] 1 2 3 | wiy
0 | 835 | 85.7 | 87.7{.85:6~(-128.4.|.130:5-1" 13327 130.7 | 96.3 | 994 | 97.8 | 97.8
1 | 987 | 86.7 | 924 | 92.6 | 142.8 | 133.3 | 140.1 | 138.7 | 102.4 | 108.1 | 97.3 | 102.6
2 | 106.5 | 1004 | 117.7 | 108.2 | 142.8 | 142.6 | 136.8 | 140.7 | 102.6 | 108.6 | 99.9 | 103.7
3 1327|1353 | 142.0 | 136.7 | 146.3 | 137.8 | 141.8 | 142.0 | 118.9 | 110.9 | 113.1 | 1143
4 | 133.5|139.5 | 142.2 [ 138.4 | 149.7 | 146.4 | 145.6 | 147.2 | 124.5 | 117.5 | 113.9 | 118.6
5 | 11511179 1153 [ 116.2 | 129.6 | 128.9 | 137.4 | 132.0 | 105.7 | 109.6 | 98.6 | 104.6
6 |1045 1150|1117 | 1104 | 1149 | 108.1 [ 122.1 [ 1150 | 97.2 | 87.9 | 829 | 89.3
7 | 525|609 | 664 | 59.9 | 104.7 [ 101.2 | 95.0 | 100.3 | 80.1 | 83.4 | 82.0 | 8.8
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A1379 4-23 AITNTYVOIANIIY Chiorella sp. C2M2-4 Wlewudiuilu 5.0 6.8 uaz 8.0

Y

:; 1 =
HUN AINITAANAULUT

= 4 g
WiHlIuau

5.0 6.8 8.0

0 | 00090010 0010|0010} 0019| 0.02 | 00150019 | 0019|0018 0.02 | 0,019

1 0.010 | 0.012 | 0.011 | 0.01L1+4-0.020 | 0.021..| 0.020 | 0.020 | 0.021 | 0.020 | 0.022 | 0.021

2 0014|0014 [ .0:01370.013 | 0.022 | 0,023 | 0.025.] 0:023 | 0.022 | 0.021 | 0.022 | 0.022

3 [0.017 ) 0016 | 0.018 | 0:017 [.0.032 /] 0:0327].0:033.| 0.032.| 0.024 | 0.024 | 0.025 | 0.024

4 10.02210.023 | 0.024 | 0.023 1 0.038,| 0:037 1.0.035 | 0.037 [ 0.035 | 0.037 | 0.034 | 0.035

5 0.015 | 0:016 | 0.017. ] 0.016 | 0.029 [.0.027 | 0.028 | 0.028 1-0.029 | 0.028 | 0.025 | 0.029

6 | 0013|0012 | 0013 | 0.013.].0.024 | 0.023| 0.022 | 0.023 | 0.026 | 0.026 | 0.026 | 0.026

7 0.010 | 0.011 | 0.012 { 0.011 | 0.0211.0.019 | 0.02 [0.020 {-0.023] 0.024 | 0.022 | 0.023

M319 124 USausaduesmning Chlorella sp. C2M2-4 NI VAW 5.0 6.8 LAz 8.0

Sudt YSusmad (< 10° madnodlanans)
Fovsudy
5.0 6.8 8.0
BN 2] v bwde | 23 A @be |0 2 | 3 | b

2 6.1 59 | 5.8 5.9 65 | 68| 6.3 6.5 63 | 6.1 6.0 6.1

3 6.1 6.0 | 59 6.0 69 | 69 | 65 6.8 6.5 64 | 63 6.4

4 6.5 64 | 63 6.4 7.1 70 | 6.8 7.0 6.8 | 6.6 6.5 6.6

5 64 | 6.3 6.2 6.3 70 | 69 | 6.7 6.9 6.7 6.5 6.4 6.5
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3 o [4 1 { a =1
M1314 U-25 Wntinsaaud UM 10 Chlorella sp. C2M2-4 emsuduiy 5.0 6.8 uag

8.0
Sudi dmnraduds (UadnsuAnany)
ForGudy
5.0 6.8 8.0
1 2 3 | whe | 1 2 3 | wie | 1 2 3 | mde
0 | 107|112 98 | 10.6.{203°["194-{.21.6 | 204 | 181 | 17.6 | 16.7 | 17.5
I | 119 | 11.8 | 114-"11.7 | 21.8 | 209 | 22.8 }~218. | 18.2 | 183 | 18.1 | 18.2
2 | 146 | 1387 12.9| 13.8 227 | 213 }22.87| 227 \189 | 19.1 | 19.0 | 19.0
3 149 (152 1 177 | 159 1.23.6 1,239 243 | 239 | 199194 | 19.5 | 19.6
4 | 195 | 21:97239 | 21.8] 257, | 283 | 29.5| 278 220 | 2255 | 21.8 | 22.1
5 156 1160 | 17.4 | 640|283 | 27.6 {22/ 227 | 174172 ] 174 | 173
6 142 1 124 | 13.5 | 134 | 26.5 | 263 | 264 | 264 | 158 | 16.3 | 16.1 | 16.1
70| 118 [ Hh8 124 1-12:0 [/242 1 24.2\| 231 {2381 14:3 ] 15.8 | 15.6 | 15.2

1318 1-26 UTinaiuaTsiuoodvesanig Chiorella sp. C2M2-4 ey 5.0 6.8

1az 8.0
S USuame Isfiuove (B lasnsudensuaad)
Aot
5.0 6.8 8.0
1 2 3 mﬁ‘a 1 2 3 méﬂ 1 2 3 Lﬂ?;ﬂ
0 754 | 78.1 | 76.9 | 76.8 |"103.4.[ 109.9.|-104.6{106.0 | 699 | 729 | 744 | 724
1 88.9 1978 1928 | 93.2 | 1057 | 1103 | 106.3 | 1074 | 76.6 | 81.0 | 83.2 | 80.3
2 (922975970 956 [111.9 | 115.0 [ 126.5 | 117.8 | 85.4 | 87.5 | 89.6 | 87.5
3 [97.0 966|966 | 96.7 | 154.6 | 158.6 | 162.7 | 158.6 | 954 | 94.5 | 96.5 | 95.5
4 [988(99.3|989|99.0 |166.1 | 158.1 | 154.4 | 159.5 | 102.9 | 98.5 | 98.5 | 100.0
5 | 924956939 94.0 | 1604 | 1509 | 154.7 | 1553 | 90.5 | 89.9 | 87.6 | 89.3
6 |88.0 930|926 912 (1461|1357 |131.4|137.7 | 85.6 | 83.4 ( 80.4 | 83.1
7 | 81.5{89.6[93.0| 880 |141.2 | 1156 | 1233 | 126.7 | 799 | 780 | 75.0 | 77.6
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¥ A4 v 2 a ¢ o aa A e ~ ~
EUﬂllaﬂ]lﬂ%’]ﬂﬂ’li'ﬂﬂaﬂquu']ﬂ']jlﬂs13”ﬂ1u3mﬂ13ﬁ’ﬂﬂ !Wﬂﬂ1ﬂ1§lﬂiﬂﬂlﬂﬂu

Y

ANUANIT0 USRS AL IAYa S0 Chlorella sp. C2 Y Chlorella sp. C2M2-4 AU

w o o 1 = =3 o & 9/ o an o o
WugnatunnanenIswanun lsnuees 915 1UsunsuAuIsmisada SPSS 1Iasdu 14.0

e, o E = 4
Tau 1433 M3 uInuy ANOVATEY Duncan Multiple Rark Test lumsimsies

M9 A1 MSLS YOI 1Y Chlorella sp./C2 WY Chiorella sp. C2M2-4 tnautnaoh 14

= s - ey
INNITUATISHNWETDH

ANOVA
VAR00002
Sum of
Squares df Mean Square 13 Sig.
Between Groups 11341.63
187 2 .083 .000
5
Within Groups .000 6 000
Total 187 8
DATA
Duncan
AINIRANAULAY Subset for alpha = .05
(560 U1 111AT) 1 2 3
C2 299
C2M2-4 314
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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M319 -2 USunuaaduesavsie Chlorella sp. C2 Uag Chlorella sp. C2M2-4 BNoWUENAW

P 9 a « an
‘Vlllﬂﬂ1ﬂﬂ"lﬁ'llﬂ§'|$ﬁ‘l’l'lﬂﬁﬂﬂ

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 73.042 2 36.521 747.023 .000
Within/Groups 293 6 049
Total 73.336 8
DATA
Duncan
USinaigma
(x10° 15031 DENS) Subset for alpha = .05
1 2
L2 5.8000
C2M2-4 6.3000
Sig. 1.000 .069

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



. [ i = 'd aacd Yy v
A1 A-3 N1TIOTYVDITTIHIY Chlorella sp. C2 ﬁIlﬁi]']ﬂﬂWﬁ')Lﬂi1$ﬁﬂ13ﬁﬂﬂﬁﬂ'}1ulﬂlﬂﬂlu

¥9ang IAe 10 20 uaz 30 Niusdodns

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups .004 2 002 767.773 .000
Within Groups .000 6 .000
Total .004 8
DATA
Duncan
ﬂ’mjl"fl’u{uﬂgiﬂﬁ Subset for alpha =.05
(NSUADARS) N 1 2 3
30.00 3 .0240
10.00 3 0370
20.00 g .0720
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3,000.
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= o ' = a 4 aad
M319 A-4 USaraduesens e Chiorella sp. C2 N 1A9NMS IR 1ZHNNADATIAIY

Wutuveanglna10 20 uaz 30 niudsdns

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups 7.149 2 3.574 5.614 .042
Within Groups 3.820 6 637
Total 10.969 8
DATA
Duncan
aanidudungTaa Subset for alpha = .05
(NTuAedns) N 1 2
30.00 3 8.9000
10.00 3 10.5000 10.5000
20:00 3 11.0000
Sig. 053 444

Means for groups in homogeneous subsets-are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



:‘ [ ] a o 4 o
M1319 A-5 Udnaaduivesa sy Chlorella sp. C2 7 I8N s s zimaadana

Wuduvesnglad 10 20 uay 30 niusodns

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 954.816 2 477.408 1220.645 .000
Within Groups 2.347 6 391
Total 957.162 8
DATA
Duncan
ﬂ’J1‘lJL‘i’J’IJ‘l’lJUﬂQIﬂ‘d Subset for alpha = .05
(GHITEGEE! N 1 - 3
30.00 3 30.5000
10.00 3 51.4000
20.00 3 53.6000
Sig. 1.000 1.000 1,000

Means for groups in homogeneous subsets are displayed.

a Uses'Harmonic Mean Sample Size = 3.000.



=y o T 4 a L3 ans
M3 A-6 USuaun 15Nussavesd mMIe Chiorella sp. C291 1d1nn15 3R T e HMaaDAN

AanududuvoangIna 10 20 uaz 30 niunodns

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups+| 835.962 2 417.981 52.349 .000
Within Groups 47.907 ) 7:984
Total 883.869 8
DATA
Duncan
mmﬁ’fﬂﬁ’fuﬂqiﬂﬁ Subset for alpha = .05
(nTuADanT) N 1 2
30.00 3 90.6000
10.00 3 91.8000
20.00 3 111.6000
Sig. 612 1.000

Means for groups in homegeneous subsets are displayed.

a Uses Harmonic Mean Sample Size =.3.000.



a ] i = o e
A1519 A-7 M3 QYUBIAMIY Chlorella sp. C2M2-4 i IRIINMI TR IZRMIARANAIIWY

Wnduvesnglna 10 20 uaz 30 nivee Ans

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups .006 2 003 1311.864 .000
Within Groups 000 6 000
Total .006 8
DATA
Duncan
A Subset for alpha =.05
nglad
GEHTGRIH) N 1 2 3
30.00 3 0300
10.00 3 0560
20.00 3 0950
Sig: 1.000 1.000 1.000

Means for groups in-homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size =.3.000.
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= 4 1 i = o aaa
1919 A-8 USauwaduesa s Chlorella sp. C2M2-41 1AM IR 1w MsadanaIm

WuduveangIna 10 20 uag 30 nSude Ans

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 34.580 2 17.290 273.000 .000
Within Groups 380 6 .063
Total 34.960 8
DATA
Duncan
mmn’fm’,’uﬂqjﬂﬁ Subset for alpha = .05
(NSudvdnT) N 1 2
30.00 3 10.2000
10.00 3 10.4000
20.00 3 14.5000
Sig. A95 1.000

Means-for groups-in'homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size =:3.000.



:’ @ 4 1 P = 4 aad
M99 A-9 IMIna AL ea M8 Chlorella sp. C2M2-47 14210M5 IAT1EHMDAN

amandudu vesnglaa 10 20 uag 30 nSuredns

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups-| _981.549 2 490.774 1082.591 000
Within Groups 2.720 6 453
Total 984.269 8
DATA
Duncan
adandiny Subset for alpha = .05
nglna
(Murodnd) N 1 2 3
30.00 3 39.1000
10:00 3 59.7000
20.00 3 62.3000
Sig. 1.000 1.000 1.000

Means for groups in‘homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size="3.000.



=3 =3 T a = o
@919 A-10 US1naun 15Ausuavesa M8 Chiorella sp. C2M2-411 1@91ANISAATIZHNI

atananududuvesnglae 10 20 uaz 30 niu fe w3

ANOVA
VARO00002
Sum of
Squares | df Mean Square F Sig.
Between Groups | 10128.487 2 5064.243 361.416 000
Within Groups 84.073 6 14.012
Total 10212.560 8
DATA
Duncan
LERUR Y Subset for alpha = .05
ngled
(nFudpfng) N 1 2 3
30.00 3 84.7000
10.00 3 105.4000
20:00 3 170.6000
Sig. 1.000 1.000 1:000

Means for groups.in‘homogeneous subsets are displayed;

a"Uses Harmonic Mean Sample.Size = 3:000.
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a t P Y 4
M3 A-11 MINTYUDIATNIIO Chlorella sp. C2 7 1ATINMITUATITANIE

an o ]

DANLHA

TuTaswuduTnunadouluase Tndes luasa uaz giso 1 nfudedng

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups .001 2 .000 104.920 .000
Within Groups .000 6 .000
Total .001 8
DATA
Duncan
avaalulasiou Subset for alpha-=.05
(1 Niudaans) N 1 2 3
oy 3 0190
Tanmendon la Ty 3 10320
Tadou luesn 3 0420
Sig. 1.000 1.000 1.000

Means for groupsin homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size'= 3.000.
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= o ] - = 4 ana 1
A3 A-12 USuausaduesavisie Chiorella sp. Czﬂhlﬁ’i]1ﬂﬂ1531ﬂ51$ﬁﬂ13ﬁﬂﬂﬂ!£ﬂﬂ@

TulasouiluTnunaedonTumsa TadonTuese uaz gSu 1 nSudedas

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 1.616 2 .808 40,389 .000
Within Groups 120 6 .020
Total 1.736 8
DATA
Duncan
uraslulasou Subset for alpha = .05
(1 NSLABANT) N 1 2 3
a3y 3 5.9000
Twan o sy 3 6.4000
Tapeon Tumsm 3 6.9000
Sig. 1.000 1.000 1.000

Means for groups:in homogencous subsets are-displayed.

aUses Harmonic Mean Sample Size = 3.000.
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:‘ ar [ a = o aaad T
M1519 A-13 TVTDIFARUR WBIA MY Chlorella sp. C2A 1AINMITIAT Iz sadARLYAs

TuTasnuduTnummdoyluese TsdonTuase uas giSe 1 nfuredns

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups| 144.242 2 72.121 68.542 .000
Within Groups 6.313 6 1.052
Total 150.556 8
DATA
Duncan
unasluInsou Subset fot alpha = .05
(1 NTUADANT) 1 2
yis 20.1000
Tunaigon linsn 27.7000
Tasden luiasy 29.3000
Sig. 12000 d11

Means for groups in homogeneous subsets-are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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< [:4 1 - = a aad
M1 A-14 USinaunTsfiueudvesamsio Chlorella sp. C20 1d01nms Isizvinsadan

v luTaswudh Tmmadon luase Tondonlunse uag giSe 1 nfudedng

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 3908.696 2 1954.348 273.123 .000
Within Groups 42.933 6 7.156
Total 3951.629 8
DATA
Duncan
uraa iy Insau Subset for alpha =".05
(1 nTuAaans) N 1 2 |
yiso 3 100.5000
Taunendoulumsn 3 105.0000
Tadowlaingy 3 146.8000
Sig. 083 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean-SampleSize = 3.000,



103

= v y = s an 1
M3 A-15 MINTYVOIATHIIY Chiorella sp. C2M2-4 H1AInmMs TR s 1zmeadanuma g

TuTaswudluTwunendo luese Tndouunia uazgSe 1 niudodng

ANOVA
VAROQQ002
Sum of
Squares df Mean Square F Sig.
Between Groups | 5 2 001 217.960 000
Within Groups .000 6 .000
Total 001 8
DATA
Duncan
urdeluTasiau Subset for alpha = .05
(1 pSusteans) N 1 2 3
gy 3 0280
Tnunaidou Tuwsn 3 0440
Tssiden luman 3 0560
Sig. 1.000 1.000 1.000

Means for.groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size =3.000.



104

= 1 { = o and '
M13142 A-16 YSuaraduesa i1y Chiorella sp. caM2-471 1d9nmsims e ineatanumas

TulasouduTnmadon lunse Tsdvnlunse waz gl 1 nfudedas

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 702 2 351 4.580 .062
Within Groups 460 6 077
Total 1.162 8
DATA
Duncan
wnasluinsian Subset foralpha = .05
(¢} nfudeans) 1 2
3y 5.2000
Twumanaon luman 5.6000 5.6000
T lumsn 6.0000
Sig. 085 410

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



105

:’ Y o i - a a ana
M1319 A-17 TN ad i 990981318 Chlorella sp. C2M2-40 18210M5 AT 1RANNADAT

unaa luTasoudluTwanadou luase Tmfon lunse vaz giSe 1 nfudedas

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 414.616 2 207.308 1008.524 .000
Within Groups 1.233 6 206
Total 415.849 8
DATA
Duncan
uviaalulasiou Subset for alpha = .05
(THIUADENS) N 1 2 3
ide 3 32,7000
TrunenFon lutasn 3 48,7000
Tanfear lumsn 3 36.1000
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



= = o ] i =) o
A1319 A-18 USuauun TsRueuaveammso Chlorella sp. C2M2-47 1d11amsan sz

adafuds luansouduTnumadon luese Tsndonluasa uazgSe

1 NSUADANT

ANOVA
VARQ0(002
Sum of
Squares df Mean Square F Sig.
Between Groups 1286.709 2 643.354 36.004 .000
Within Groups 107.213 6 17.869
Total 1393.922 8
DATA
Duncan
wnas i Insiou Subset-for alpha = .05
(I Nitinoans) N | 2
gy 3 118.6000
Tnunaugonlnsn 3 138.4000
Tadonlumsm 3 147:2000
Sig. 1.000 1.000 1.000

Means for-groups'in-homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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o 1 = L) L4 anda a 9
A1 A-19 NMISIBTNUDITWSW Chiorella sp. C2 ‘ﬂ"lﬁ)i]WﬂﬂTi’J!.ﬂ‘iWTT‘VlNﬁﬂﬂﬂwm‘miilﬂu

5.06.8 18 8.0

ANOVA

VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 001 2 .000 207.389 .000
Within Groups .000 6 000
Total 001 8
DATA
Duncan
Subset for alpha= .05
FoHEAY ] 2
5.00 0160
8.00 .0310
6.80 0350
Sig. 1.000 292

Means for groups in homogeneous subsets are.displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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= 4 t i = o aada
A1 A-20 YS1auraduesatane Chlorella sp. C29 lAnnmsunsizinsandnies

SUAU 5.0 6.8 UAZ8.0

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups 176 2 .088 2.724 .144
Within Groups .193 6 032
Total .369 8
DATA
Duncan
Subset for alpha.= .05
Rowsud N 1
5.00 3 6.0000
8.00 3 6.2000
6.80 3 6:3000
Sig. .071

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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:’ o 4 1 — = o« ana
M99 A-21 umummaauﬁ’wmmwsw Chlorella sp. CZVI\I@S]”'ITIﬂﬂTi?Lﬂi]&’ﬂﬂmﬁﬂﬂﬁﬁlﬂﬂf

Gudu 5068

o 8.0
ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 233.627 2 116.813 66.793 .000
Within Groups 10.493 6 1.749
Total 2441120 8
DATA
Duncan
Subset for alpha =05
O TeR (AT N 1 ? 3
5:00 3 15.4000
8.00 3 20.6000
6.80 3 25.3000
Sig. 1.000 1.000 1:000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



- = o ] 1 = aaa
319 A-22 Y3naiuna 157 1sAYeI 4918 Chiorella sp. C21 lAR1InMITATZHIAdAN

WOWIUA 5.0 6.8 LA 8.0

ANOVA
VARO00002
Sum-of
Squares Df Mean Square F Sig.
Between/Groups | 7090.669 2 3545.334 288.969 .000
Within Groups 73.613 6 12.269
Total 7164.282 8
DATA
Duncan
Subset for alpha = .05
FowiEuay N i 5
5.00 3 95.8000
8.00 3 97.:5000
6.80 3 146.7000
Sig. 504 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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M1519 A-23 MIDTYVOIAMIIW Chlorella sp. C2M2-4 1 1801AM3 Ins1evimaaianiies
AU 5.0 6.8 LA 8.0

ANOVA
VARO0002
Sum of
Squares df Mean Square F Sig.
Between Groups .000 2 000 90.176 .000
Within Groups .000 6 000
Total .000 8
DATA
Duncan
Subset for alpha = .05
Aogium N 1 2
5.00 3 0230
8.00 3 .0350
6.80 3 .0370
Sig. 1.000 280

Means for groups in-hemogeneous subsects-are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



112

= I4 v i = 's anda
A1319 A-24 USUUFAAYOIT NI Chlorella sp. C2M2-471 1@91nMsIns iz Hmaadaniory

I3UAY 5.0 6.8 LAZ 8.0

ANOVA
VARO00002
Sum of
Squares df Mean-Square F Sig.
Between Groups 487 2 243 12.882 .007
Within Groups 113 6 019
Total 600 8
DATA
Duncan
Subset for-alpha =.05
e udy 1 2
5.00 6.4000
8.00 6.6000
6.80 7.0000
Sig. .083 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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:‘ @ o ' { = a aad
A1 A-25 M AT Y8 MY Chlorella sp. C2ZM2-411 IR1INMIANTIEHNIEDAN

AOWSUAU 5.0 6.8 LAY 8.0

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 69.787 2 34.893 11.954 .008
Within Groups 17.513 6 2919
Total 87.300 8
DATA
Duncan
Subset foralpha ='.05
AoFiTudy N i 2
5.00 3 21.8000
8.00 3 22.1000
6.80 3 27.8000
Sig. 819 1.000

Means for groups in homogeneous subsets.are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



114

= 4 v { m ¢
M99 A-26 YSuaua TsiussAussa i Chiorella sp. C2M2-471 1A01nM5AATIZHN

ADANNOMTUAY 5.0 6.8 LAz 8.0

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups. | 7502.482 2 3751.241 266.234 .000
Within Groups 84.540 6 14:090
Total 7587.022 8
DATA
Duncan
Subset for alpha = .05
filowiiaiay N I 2
5.00 3 99.0000
8.00 3 100.0000
6.80 3 159.5000
Sig. 332 1:000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean.Sample.Size= 3.000.
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