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ABSTRACT

Biodiversity of green microalgae (Chlorophyceae) from Kra-Ting waterfall, Khao Kitchakut
National Park, Chanthaburi province and Pala-U waterfall, Kaeng Krachan National Park,
Prachuap Khiri Khan province was studied. Soils and water from these locations were sampled
and microalgae that have a potential of carotenoid production were selected. 72 isolates of green
microalgae from S5 genera, ie., Chlorella, Chlorococcum, Monoraphidium, Qocystis and
Scenedesmus were collected. Three green microalgae with the highest production of carotenoid
were Chlorella sp. P48061, Chlorella sp. P47072 and Chlorella sp. K46032 with the carotenoid
production of 4.137, 4.098 and 4.011 mg/L, respectively. After selection, optimal factors for
growth and carotenoid production were studied. Modified N-8 medium consisted of 4 g/L KNO,,
1 g/L KH,PO, and Na,HPO,.2H,O and the initial pH of 5.8-7-8 was found to be suitable for the
growth of these microalgae. Chlorella sp. P48061, Chlorella sp. P47072 and Chlorella sp.
K46032 grown in this medium produced carotenoid of 4.866, 4.681 and 4.668 mg/L, respectively.
Chlorella sp. P48061 producing highest carotenoid was selected to study factors for stimulating
carotenoid production. It was found that the mixture of 8 g/L. sodium chloride, 2 g/l sodium
acetate and 0.16 g/L ferrous sulfate in the optimized medium resulted in the highest carotenoid of

13.16 mg/L.
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1 aa a o Y
NNAMswmIsINAauen 1a
153 hawmswidvindadon ldmdnuiladohmunzauaeniswiyuazmnanasd
F=3 o v AR A = = =
unlsnueoa  lasiltoidnwne wavosdSwia lwunaFouluesn  wavosdsuw
TwunmdonlalalasmunemasuinlalxdonlaTasmuromalalamsn waznavesi
OFGUAUYDIDINIG
o e o 3 " = = = =1 ¢ a g o :14
1.5.4 fnwilasengmir e mswiddewanasaua Tsnussamuuniu Taoilasunnu

- a o = = o
o Nﬂﬂﬂﬂi‘ﬂlﬂﬂnﬂﬁﬂ\liﬂ Nﬁ‘l!ﬂﬂ‘]ﬂﬂUEJElz‘b’lﬂﬂ Lmzﬂﬁ‘ﬁﬂx‘ilﬂﬂ‘iﬁ‘ﬂalﬂﬂ

1.6 TUABUVDINISANY)
Anmmmmminnatsvesmiugamswidoriidausn 18 Tasenmsqas N8 mnuow
ﬂymnﬂszﬁauazﬁymnﬂm:g vindaidenmoiugamswiiidnonnlumsninasd
unlsiiueoagega 3 lolman wodnuriladofimumzaudenisnyuaznsnanaisd
unlsiueed Taowlsiungomsiazanuiiunsasas uduvesemts mmfummuﬁui:ﬁms'w

:: a = a = ar 4:‘ i @ e Y a = P (c; J
nwdaun Isiueagagandnuilsvsimungaunemssmirlinanmsdua Isiuosamuiy



UNN 2

vV

= aAav A
NHYHHUASINHIVSNINYIVDI

= 3 =
2.1 unl5N1YeA (carotenoid)
] e ' oo [ o a EY
uﬂTsnuaumi‘luﬂanmsﬁ inmsnsznedninigalusssuma  awsonyldly
!f
o 1 - " oy
dailF3ananmaeiaity dn LLﬁ“ﬂauﬁumaq Tavandnlungquans@iiiuninnis 600 wiia
(Fraser and Bramley. 2004) Wustauadinaossudading
e = [ = o ad . a
unlsfiuovad InssadramanitiuleTansuoss Inadu (isoprenoid polyenes) 1inv1n'lo Tas
=) . 4§ 9 o = 9 o :; dl. [ s
W3U (isoprene) Falsznounlumsuon 5 oznoy 1As9a319A31UN 2.1 yuFoudeiy 8
Twana MWilumeeriveaInddu (it 22) Taolelawsuudaz Tuanaioudeiuuuy head-
— a o = A "
to-tail (3N 23n.) enduvsnugaguinanvesluanaualsiussanitumsiFendoiuuuy

] ay : o = o
tail-to-tail (3UT 2.31.) Aumaiinadesd muvegaguina199alinNuaNINATIU (Gross. 1991)

CH;=C~CH=CH.
|
GH; Isoprene

sUf 2.1 nanslaseadialo Tansu (Gross. 1991)

d' A d. - =) ﬁ. ' s
31U 2.2 uamsmooives Inddunidann leTanwsu 8 Tuanaoudonu (Gross. 1991)

n.I I 11.-}‘- I

TAIL TO TAIL HEAD TO TAIL
317 2.30. LAAINISIHBUABAULIIY head-to-tail ¥9 10 TBWIU (Gross. 1991)

2.3, LARINITIHOUADAULY tail-to-tail Y9410 14W3U (Gross. 1991)



=) v = <
2.1.1 ¥iauazlnssaiaveunlsnuesa
= o a A 3/ Y o = ' a & a
unlsnuosannyiiaii Inseai1aduiuiag WAUINTIY lycopene Faiigas Tuiana
a = o a = aaa 1 o ]
i ¢, H,, Taomsuldoumlauiiuua lsiuesdnannawsiiaifannl §iseweg fuse
4
a0 lycopene 994 hydrogenation, dehydrogenation, cyclization, insertion of oxygen in
various forms, double bond migration, methyl migration, chain elongation 1a% chain
shortening (Goodwin. 1980)
[N iy =] 4 " =Y ] =1 o
nnanyme Ingeadsveun lsiuosauaazytia aisauua lsiuosaaaniiu
¥
7 ¥R AU
= d .
2.1.1.1 unlshueualalasnisueu (carotenoid hydrocarbons)
o 4 cishu c:o " =1 "
un Tsiiuovd lalasmsuounselugeniinia i unlsfiu (carotenes) Wungu
a PRI P V. i a ] o @ P
ualsiuosaniauseneulumsvouuas lalasmumniv Taoilnssadrananassii 2.4
O JA o - ' a o ' 4 . &
nili¥esonualsiuuaazyiammuamunyezaounlawlmana  Taonyozaeuilatw

Twanadludimmuadnimihieun Isiuudazyiia §3015199 2.1 (Goodwin. 1980)

19 2C ~ e 3
Az 1€ ) . . e i 1
~ . . PR 4 ' ¥ i
L y ! ]{ < % 3 - e, et < 2!
> “ —~ A o~ - AT /:\ . Pty “ily P
T W W W W W e W Vo Yl
o g 3 S a5 3 CREEIP
1

i ar a o " o
311 2.4 naaalnseadandnvesunlsiivesAuazAmiezABLYBINIS VOU (Gross. 1991)

M99 2.1 naasdeisonveaun IsiiunwmjezaeuiarsTuana (Goodwin. 1980)

Fiianyoznon Anhmiie Tnsaadanyjozaoy
acyclic W (psi) gﬂﬁ 2.50.
cyclohexene B. € (beta, epsilon) 31N 2.59. 1az 2.50.
methylenecyclohexane ¥ (gamma) zﬂ‘ﬁ 2.54.
cyclopentene K (kappa) g‘lh?! 2.59.

. P
aryl . % (phi, chi) 31N 2.59. uaz 2.5%.




17 16 17 16
R
f. 18 v o, R A 2
/k/\/k, 6 6
1 3 5
N 2 N N
2 s 6 ‘ 18 . 18
3 9 ¢
B S 16 " 15 CH,R
R 17 18
2 4
18 3

717 2.50. uAAs IR T3 1M OZABIILY acyclic
2.5%. uag 2.50. uﬁﬂﬂmqﬁ%’waﬂgamammu cyclohexene (Goodwin. 1980)
2.54. uﬁﬂﬂmm%’wwyzﬂ:ﬂantmu methylenecyclohexane (Goodwin. 1980)
2.59. li’ﬁﬂs‘liﬂis‘lﬁ?ﬁﬂy:i):ﬂﬂmmv cyclopentane (Goodwin. 1980)

2.59. 42z 2.5%. AR 1A3903 19N 02ABNILY aryl (Goodwin. 1980)

=N d
2.1.1.2 ponFdUNUAlTNUDEA (oxygenated carotenoid)

'
9

At o 4y Aye ' 3
pongvunua lsiiuesanioludoniinna 1131 uwuInWod (xanthophylls) Wungu
= I = i e’: dy 1 o = =1 '
unlsiuesaniieondinuilsznovegnoluTuana Matmjezaouniisendinuiudmsznoy
. v
Hivamengu Tavensodadwunnudvesmswunnuin liies1aa st (Goodwin. 1980)

NQuIsN Ao 1y lansend (hydroxy) 1AuA zeaxanthin (317 2.6)

a Y . .
31]‘“ 2.6 AR 1NTI319909 zeaxanthin (Goodwin. 1980)

NYUADI AB MYLINONT (methoxy) 18R spirilloxanthin (31/# 2.7)

CH,0

|

CH,0

517 2.7 uamalnsaas 19904 spirilloxanthin (Goodwin. 1980)



ntjuﬁm o ﬂ?;'i'lﬂaiﬂ‘:ﬁﬁﬂﬂ:ﬁ (glycosyloxy) 1aun myxoxanthophyll (g‘ﬂﬁ 2.8)

N fie MM3uBRT (carboxy) 1AA torularhodin (317 2.9n.) n3joon T (oxo)
I'l,ﬁ'l,I.f'ie:chine:none: (gﬂﬁ 2.949.) ﬁgjé’a?lvlaﬁ (aldehyde) Tﬁruﬁ torularhodin aldehyde (g’ﬂﬁ 2.91.)

uazmg:%'waﬂ% (epoxy) 1éun anthreaxanthin (jlﬂﬁ 2.99)

31 2.9n. uanalns 10519904 torularhodin (Goodwin. 1980)

2.9%. LA 1A39a319904 echinenone (Goodwin. 1980)
2.90. uanalnsaasaves torularhodin aldehyde (Goodwin. 1980)

2.94. 11aA3 1A5993 199049 anthreaxanthin (Goodwin. 1980)



2.1.1.3 retro-carotenoids

= o] ¢ A = e a P 9 o
Fins-unlshivesd Ao ualsiussaniianinmandsudoiusemeluluana

1¢’ﬁ1ﬂ' eschsholtzxanthin (zﬂ"ﬁ 2.10) (Goodwin. 1980)

“ /;,».._\/OH
N ~ |
7 \v// N "%}/”W\//\\ - ‘\/’I\: "’)
| | ! N
HOY ™~

31]'?1 2.10 1aA3 1A537313999 eschsholtzxanthin (Goodwin. 1980)

2.1.1.4 seco-carotenoids
=1 7 A = fd a @ U
@ Ia-unlsNusoa Ao LATTNUBIANIAAIINAITUANNUTLSEHIII0ZADY
I'4 [ H [] = 4 0
asueuntolumjezasuii Inseadrailursvesdrudawluanaualsiivess  1dun

semi-B-carotenone (31 2.11) (Young 1@ Britton. 1993)

g‘l]ﬁ 2.11 llﬂﬂﬂﬂﬂﬁ%"lwm semi—B-carotenone (Young 1ag Britton. 1993)

2.1.1.5 apo-carotenoids

e

= o A =] EY (Y] n‘: o o o
oz 1U-unlshusoa Ao ualsnusuani Insaasavdnduaininmsmianis vou

v

[ [] -:; 9 9 é - o 9 = o 1 1
‘1umu°uﬂwgaman‘nﬂmumu‘lﬂmunmmamﬁmmu‘\mﬂmaQauﬂiiwumﬂ vlﬂllﬂ

B-citraurin (zﬂﬁ 2.12) (Young U@ Britton. 1993)

\\\\\\\\CHO

HO

317 2.12 uanalnsaa$ 19909 -citraurin (Goodwin. 1980)



2.1.1.6 nor-carotenoids
o = A P fd a o w o ° &
UOIT-UA1TNUBLA AD LA TINUBLANIAADINMIIAITADLADUATS VOUS INIUNTIS
DEADUNSTBLINNINIUBBNIINTATIAT 1NN TAuSUNAANITAIIA0ZABNATS UOUADY
[ L] ] ] = 3/ iy & ~ o g .
liegludauvesnyezaeuiiarvduladuniisvesTuanaualsfiuesd 18un peridinin
(31]171 2.13) (Young Li81% Britton. 1993)

Y

OH

317 213 uanalnsae3 19904 peridinin (Goodwin. 1980)

2.1.1.7 higher carotenoids
s = s A e i o '3 " w A
b1@.‘[!.085“151Ii‘lf'l‘l.lﬂl’.lﬁ"l flo llﬂi’iﬂuﬂﬂﬂﬂlﬁﬂuiuBxﬂﬂuﬂ'l'iﬂﬂuﬁﬂ’]ﬂﬁ 45 1370
= Feiet o o = = v v
50 ozaey lauluwanounlsiuesAnliuiuozAsuAITUBY 45 BADY 150NBNFDI
~ fdao o
monosubstituted C,, carotenoids uazTumqmmi‘muﬂumﬁumumazﬂﬂnmsnau 50
= = 4 ' o ' o = o '
pEABY 13UNBN¥DI1 disubstituted C,, carotenoids M2061 lawosunlsiuess laun

decaprenoxanthin ('j.‘ﬂﬁ 2.14) (Goodwin. 1980)

ﬂﬁ 2.14 uaraalnsaad1aves decaprenoxanthin (Goodwin. 1980)

s d P AP d -
2.1.2 ﬂ'sﬂﬂﬂﬁiﬂlﬂ‘i 1ZHUANTSNUOBAMIT IMN

2oy & v a
2.1.2.1 szzBudy : mnveamsnanulumsdanszylelansvesa
” M i o '
NIANYIVDY Young LA Briton (1993) wudnnaslswaraandanauly
o Y A a o ' -~ o S A
auysalluluvesdusen  elnsdunsizruasmuisonsanisuoulaoen ladiie

Py 9 P =1 S A ar ic’: =
Waswduudr-ualsiy uazlelewSuseanidug Tasnalnnisdunsizinanuaiia
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o v = Vet o ar o« oo
molunaelswanad  ualunsdvesluuniifinas Iswaradawannauysaliaziinenssuns
o o [ o o A - 9 Pl
dunszduasgaga v himusoldmsvoulasen lasinen/douihuud-un 1siu uaslole

=] ¥ o 3 ar - IR A o Y : 9 o
Wiuoud 14 dsiumsdunsied lelawsuosavamaiudhmsaaduainnisuenaas lswatas
¥ ¥ v
Taumnsasaudelo Tamwumiialaweaina (isopentenyl diphosphate, C,) Wiaiiens o Tmmumiia
= o a o P aa o
lavleamatimsdunsiziriumsainais Ae Ingm (pyravate) axdina- T ladio (acetyl-
coenzyme A) UazNIAMI1alA (mevalonic acid) 1AoTUABUNITTUATIEN 1o Tmwumiiala

WoaaninnsawNladin uanadazi 2.15

OH sE OH
CH.~C—CH,-CH,0H —— = CHy=C~EH,~CH--0-(P,
CH.—COOH W CH. -COOH
l;lf: ::' [ :'
;’A-—_
ADP PRI :T@ )
» ; |
CH;-C-CH,-CH,-0-(P)-(P ' H,-C-CH,~CH.-0-{P)-/P
L~CH~CHy=0~)-[B<+— CHy~ C= CHy=CH .= 0-(P)-P)
CH, co, CH.— COOH

3

" ¥
30 2.15 nanstumeumsduns e lo Tamwumiia laveamasnnsammnlaiin (Goodwin. 1980)

2122 msFannzimsiaduesiiansiialavlomyin (geranylgeranyl diphosphate, C,,)
nalnmsdunanzilelaniuess wie wiilawsiialaveanla uansdagii

216 TavsunmlfisorloTmueslsiwdu  (isomerization) veale Twmumiialanoma
Wiy lawiaueaialavoaa (dimethylallyl  diphosphate) MNTTuAANI I
Tuanavosle lamuimiialavema fvulawfiaueadalanemasdisay 1 Tuana idh
aauiu Tageuou liiwsiansudeisa  (prenyl transferase) 1diluisiialaemva
(geranyl diphosphate, C,)) Tuszozaouiinissiuluanale Tswumiialaveamaidrlidn
2 Twana TaglumssaulelmmumialaveavaTuanausnez 1évhsiuga lavemva
(farnesyl diphosphate, C,,) ua:n.f'ianu'lameumﬁa'lﬂﬂamﬂﬂTnnaf]aﬁﬁaa CRRCY

ws1dansia lavemna (Goodwin. 1980)

2.1.2.3 msdunnziIvlndu (phytoene)

o o = aaa oo o o o
msdunsizd IdTadwidulgasoindumzinizwsdunszuiumsdunsien

v
A o

5 I
ualsnueva Tao I Induduilumelelasasvounisiuiunsusu 40 exaon d11150



11

dunsizd 1dnnnissauesidansiidaleema 2 Tuwana Tasifasoriiduiivdm

a15ana1ans 1 lnou laeava (prephytoene diphosphate) (Young it Britton. 1993)

J\\/-\ QL0-0H@m < AN 1,0 - B

DMADP InDp
™

N~

N
!
i
Y

/A{"/\/'\K/\(u:(r@(i)

GPP

| A

i + ZNTN0H0- B0

Dp
/l\\/\AA)\\/\(\'lj(‘@@

FDP

| 5

| TN it e

+ = ‘/\(.H:H—\D@

IDP

/!\/\N\)\ |
SN SN (150 -0D

GGDP

UM 2.16 nananalnmsdunsiziarsinsiiansiialaveaia (Young nag Britton. 1993)

2.1.2.4 J§ASuanagis¥u (desaturation)
msnfdon I Indudaiiums Balhdulaladiu - Clalafiufumsdlundy
unTsfiuood) ifaruna lnyml§Asorduayisdu Tasmsminezaouveslalasinunn
2 DTAOY ria‘lﬁ'aﬁﬂﬁuﬁzg:ﬂfuhﬁ 1 WUt ﬁyaﬁymitﬂ?;uuuﬂawm'lﬂ‘lﬂﬁumm;ﬂﬂﬁﬁ?m

AUAITTU 1AAIAI3UTN 2.17 (Young 11O Britton. 1993)

2.1.2.5 ﬂﬁﬁ?ﬂﬂ‘ﬁﬂﬁ!”ﬁfﬂ (cyclisation)
a - « =

msnamslsznouun TsNUBLALUL 2 29 AiD o-carotene B-carotene (AT E-carotene
uganezli 218 FuuilfAseinimsendoufoafumsdnatadausndimiums
= < o » - aaa =
WasmdumsilsznouunlsfiuesAluyia 51319 neuroporene 139 lycopene TavilfAzonlend
@ - ar o o VoA ' a v
FuFuIN TsnounsENUNUBZABLAS UoUA M 2 YeanguezaeuitJatn Tuanaiiu o

3 - a a 5 v o
mwnwimaﬁ%’nmmzﬁu mnuu'ﬁamﬂmsqﬂujmuiﬂsmeumnﬂzmnﬂﬁmuﬂumuaﬁ 6
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=1

- L4 ° = A aa -
nivozavUMIS UOUR MR 4 iNonatwifu B-carotene Tunsdififamsaadoldsaounn
pzABUMS VORI 6 U308  e-carotenclunsdifiiamisgaidoTisnouninezaoy

ASUBUA MU 4 §3317 2.19 (Young A Britton. 1993)

! | |
/L/\/\\/\/k/\/\\/\/"\\/\,-“\/ NN TN YA

Phytoene
I ‘ | v
PRI S R N e e TR TR TR
I
Phyviofluene L
| i i T
P VW e et W s Wieg W e s SN ~
CiCirsine I

{ ! | | '
/R/\/\MA\/L\\/\\/\\( E O NP

!

Neumsporene
| ! | i v

i ¥ +
/\/\/\/\)\\/\\\/‘k‘ AR R
T

Lvcopene

307 217 naasmsuldounasves I Tadu i lalafiuvingal §Asor@uayssu (Young

1A% Britton. 1993)

! : i
/ Neurosporene b
|
\ s
rd
'\Q/\/k/\\/\\/‘\\/\\l/\/ﬁ/\/\/
L A S ! !

. G-Zexamiene

A SN E T Tt /\\.\\/\KNAT/\/\\//
i |
SN 3 Zeacarotene

DD \’?.\/%1/3.-,".\'/'\/\/
| [
i |

+Carvtene

\ x NN

! ~ | 5 (I {
| MJVW\/\\(\/W»< |
I 1 ; -
] 1 i

l NN a-Caroene ‘

; LR ¥ 8
i

: N RV VE \\AT/\\ H\f\-./‘)x’

k’/\ e-Carotene N 3-Carotene

~

a = ] o -
31U 2.18 naasmsiiamIsUsznounn 1sAUBLALLY 2 29 AiD a-carotene P-carotene L1AZ

g-carotene (Young LLDE Britton. 1993)
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N LS
NN %\'“

H H

31N 2.19 uaaana lnl§As o1 lvadivdsu (Young g Britton. 1993)

2.1.2.6 ﬂﬁﬁ%ﬂﬂﬂﬂﬁaﬂ‘gmi"lﬂ! (hydroxylation)
= S = 9 ' aan dyo 1
unlsfiuevaniiezaoueondioululassadnluane  wuhljasniiiuilude
o o ) o' ' L4 aaa Ao =2 = A
nszumumMsdunsgvun lshivesalunguuan infaa  lasdgasomimsinyunniiqa fe
L] ' = 9 o aaa P o o 1A o

maiinguleasendidniilgisoinezaounisusudwmish 3 veselalasmsvounuy

) [ o as :
wamowddaeu nmuiluusuInilad fio zeaxanthin 130 lutein AWAINY FagUii 2.20

(Young Lia% Britton. 1993)

A
— - HO
H
H / I —-‘Lb- }[——__\’4, o

Y HO

31N 2.20 namana lnU§ise leasen@iasu (Young uag Britton. 1993)

a s A =1 U a = 3
2.2 aanianiuuvasnanunlsnuosa

=]
2.2.1 Wy
=) o 3 ] - u’: = u’: dy a
unTsiussany 1dlunndiuvesis annsin lu vea waa wa uazaen Waiiludn
4 = = ° = = Y =
uazwa iMuyudtionys Inaaunsoswunsiaveun Ishiueua 1alszana 60 ¥iin (Fraser
uaz Bramley. 2004) laun lalaiiu uoavh-unlsiiv wi-ualsiiu gity Susuiu dudu

= o = =
Tavlsuaualsiuova luiswaniamsineasuasiauaas A lumsien 2.2
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M5 2.2 naalSuniun TsAuoon luAHAN1INTINYATNYIA (Fraser and Bramley. 2004)

a = 4 @ 1 o : @
Usuaun Tsnuowva ("lnTﬂiﬂiuﬂaﬂmu‘muﬂﬁﬂ)

1A
total | zeaxanthin | lutein |at-carotene|[3-carotene| lycopene
nwf‘imn (brussel sprout) 1163 - 610 - 553 -
&3 (green bean) 940 ; 494 70 376 .
211181 (broad bean) 767 - 506 - 261 -
v3enTnd (broccoli) 2533 . 1614 - 919 -
nendnlaido (green cabbage)| 139 - 80 . 59 .
Anaaaunl (lettuce) 201 s 110 : 91 =
RS (parsley) 10335 - 5812 - 4523 -
Frduan (pea) 2091 - 1633 - 458 -
WNYY (spinach) 9890 - 5869 - 4021 -
finadai (watercress) 16632 - 10713 - 5919 -
uo1/5non (apricot) 2196 3] 101 37 1766 2
nAY (banana) 126 4 33 50 39 -
LATON : W.A. (carrot : May) 11427 - 170 2660 8597 -
UATON : N.U. (carrot : Sept) 14693 - 283 3610 10800 -
&4 (orange) 211 50 64 Nd 14 .
W3n'Inu (pepper) 2784 1608 503 167 416 -
W (peach) 309 42 78 Tr 103 .
917 1WAN U (sweet corn) 1978 437 522 60 59 2
uZIVOIN (tomato) 3454 - 78 - 439 2937

v

- e
HUWMA Nd fin Tulideya

u

-~ = d | W
Tr i MsnUuA lsnuosalsuadsoun




222 amIY
' ] e wa 9/ =y d ' Y
MHNONNANT  (class) amIngiiguaialunisasiunlsiuovaunazyiia

uanaaiuly daeaslumisiai 2.3 (Cohen. 1999) vstlun Ishuesanamsonnamia

annsadunsIza 1a Ao wa-ualsiu

= A

2.2.3 uuaniie

Ao Ao =1 o v b (=]
LNl U‘Hmmii“ﬂuiJUﬂﬁ'Ilﬂ‘iml.Uﬂﬂ 2NQUAD

(Y] 3
2.2.3.1 nuanisehidannzvinag (Non-photosynthetic bacteria)
11 chemo-organotrophic bacteria @wnsawuLAIsiuews lanatonau fe C,, C,,

ar ' A 3 U
uasC,, MMDUNLUANIIY laun Staphylococcus — aureus, Streptococcus  faecium WY

a ot - - o . :
Pseudomonas rhodos 1auun 1sNUauannYy Ao ulﬂﬂziﬂuﬂi'iﬂuﬂtlﬂ (diapocarotenoids, C30)

' 3 4 ar o n’.:dy ded o
%Y diaponeurosporene “lf\’luﬂﬂﬂﬂﬂﬁg'ldﬂizﬂﬂ 221 MatualsnuesanisuIueznou

v
o Y
MIVOU 30 DzABY WUMWIZTUIUANIGY chemo-organotrophic bacteria MU (Margalith.

1992)

|
/’\/’\/Lk/\/]\/\/\\/\/’\\/w
| | |

g‘ljﬁ 2.21 uaaa lnsaad1aves diaponeurosporene (Margalith. 1992)

2.2.3.2 HUATISETUATIZHUA (photosynthetic bacteria)

o ' - o v U N & o o
ﬂjﬂUTQllUﬂﬂlﬁU1uﬂquu 1ﬂllﬂ purple bacteria FITMWITOTUNTIEH

spirilloxanthin #38 spheroidenone ana Inseadfagili 2.22 wioendunsizi Idisasariia

(Margalith. 1992)

! |
Ny i i
VA VE Vi Va VEN NS Ve VE VS VEWAVEANV S VS Ve

|
| |

N,

311 2.22 uanalnsae319u04 spheroidenone (Margalith. 1992)



F0LAAZAANA (Cohen. 1999)

Tuem

4
WPINY

= o w
WuosAndIfey

Ts

=

M19197 2.3 LaARITTALA

= L4
ualsnusua

UIJIUEXE[[19S0

l1AydoyiuexoxAw

urnyiuexouisesd

utauoydis

uniuexeuoydis

ulyluexXelse

uljiuexeyiued

auouauIydI

uIiueXx0dN)

UL UBXELIDYONEA

UIIUEX03U

ututpriad

uijiuexoyuid

ulyiuexoliaay

uryiuexoj|e

uIyluRXOIBIp

uryiuexouipelp

UIJIUBXR[OIA

uioIn|

urpuexeaz

audl01e2-3'()

H

auajored-g'y

+

+

+

+

+

+

GG
U

Nstl

Nst2

Bng

Crp

Dinl

Din2

Din3

Crsl

Crs2

Syn

Pel
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2.3 (m9)

a
M131N

= L'd
ualsnuova

UIJIUBXE][1950

[1AydoyiuexoxAw

unpuexoursesd

urauoydis

unpiuexeuoydis
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0.25 1.528 496.15 0.674 10.49 4.202
0.5 1.582 513.70 0.698 10.24 4.351
14 1.0 1.671 542.60 0.737 9.75 4.596
2.0 1.628 528.65 0.718 7.53 4.477
4.0 1.624 527.35 0.716 7.16 4.466
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4 ' o :, LY (4 1 =
M0 7.6 AMIAANAUNAIVOUTAA T1uad hminadurs ARiey uazsuw

uA 15 NUBUAYDIAIMI Y Chlorella sp. P48061 TumisAnyInaveslIu

Twunadoula'lelasimuroamasuiulaladonlalasnureava

J a a =y L4
lalansnaomsiaiyuaznmiskaaun lsnuous

. ANty A3 ARNTRY yimin S
111U . i i Ly L
_ 4 | KHPO, 50U | QANaY | @aa (x10 | 15aalns . un lsnuova
Sun N . ATHIDY - e .
¥ Na,HPO,.2H,0 | uaived ¥AAND (N3 (uaaniy
W21 - ; o .
(NTUADAAST) lyan unnans) | f0aAs) ADANAT)
0.25 0.06 10.60 0.020 6.82 0.108
0.5 0.06 10.60 0.020 6.81 0.109
0 u 1.0 0.062 10.95 0.020 6.83 0.115
2.0 0.061 10.80 0.020 6.81 0.112
4.0 0.062 10.95 0.020 6.82 0.114
0.25 0.168 29.70 0.055 6.93 0.468
0.5 0.17 30.05 0.056 6.89 0.474
29U 1.0 0.182 32.20 0.060 6.92 0.507
2.0 0.176 31.10 0.058 6.86 0.491
4.0 0.175 30.95 0.057 6.83 0.488
0.25 0.315 55.70 0.103 7.26 0.878
0.5 0.339 59.95 0.111 7.17 0.945
4 7 1.0 0.361 63.80 0.119 7.13 1.006
2.0 0.354 62.60 0.116 6.90 0.987
4.0 0.349 61.70 0.115 6.85 0.973
0.25 0.617 109.10 0.203 7.41 1.720
0.5 0.633 111.90 0.208 7.36 1.764
61U 1.0 0.651 115.10 0.214 7.28 1.815
2.0 0.644 113.85 0.212 6.95 1.795
4.0 0.641 113.35 0.211 6.88 1.787
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. AN A3 1 yimitn TERTRLY
DRTRRT 5 . P . o
. | KH,PO, 5V | QAnAu | 1ad (X107 | 1¥0auns L unlsnuoua
TUN N . ANDY .
» | Na,HPO,2H,0 | Lev0d | a0 (N7W (Waansy
SRHGLE: o ) L .
(NSuADAAT) an Unaang) | #0aAI) ADaNS)
0.25 0.865 152.95 0.284 7.97 2.411
0.5 0.874 154.50 0.287 7.88 2.436
8 Tu 1.0 0.912 161.25 0.300 7.65 2.542
2.0 0.902 159.45 0.296 7.03 2.514
4.0 0.887 156.80 0.291 6.91 2.472
0.25 1.199 212.00 0.394 8.57 3.342
0.5 1.212 214.30 0.398 8.34 3.378
10 U 1.0 1.236 218.50 0.406 7.92 3.445
2.0 1.229 217.30 0.404 7.14 3.426
4.0 1.226 216.75 0.403 6.94 3.417
0.25 1.524 269.45 0.501 9.49 4.248
0.5 1.537 271.75 0.505 9.51 4.284
129U 1.0 1.569 277.40 0.515 8.83 4373
2.0 1.562 276.15 0.513 737 4.354
4.0 1.558 275.45 0.512 7.15 4.343
0.25 1.627 287.65 0.534 9.59 4.535
0.5 1.641 290.15 0.539 9.84 4.574
147U 1.0 1.674 295.95 0.550 9.92 4.666
2.0 1.663 294.00 0.546 142 4.635
4.0 1.657 292.95 0.544 7.28 4.619
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4 i ¢ o :‘ v " =
M3197 A7 AINTAANAULAIVBAUBAT Tudumad Wiminmaduds My uazdiuw

' a a o
YDIDIMIIADNISIS QuazMsHanun [N uped

un 5o YoaaIMs 10 Chlorella sp. K46032 Tumsfnunavasiite s uAY

) AN 11U yimiin USuauals
MUY " P . 2 o 4 @
o 4 a2y AANAY | 1¥ad (X107 | 1BaaUNY . nuoua
un WHITUAY i Lo ATNLDY e o
ﬂ,, Hedvod 1A aRN0 (NIunD (Haansume
NRHGLE! . - -

yaa Haaans) ans) ans)

4.8 0.054 22.65 0.029 5.43 0.100

5.8 0.054 22.60 0.028 5.84 0.100

07U 6.8 0.053 22.25 0.027 6.83 0.099

7.8 0.055 23.00 0.029 7.81 0.102

8.8 0.053 22.15 0.026 8.84 0.098

4.8 0.213 89.10 0.1100 6.02 0.553

5.8 0.221 92.45 0.114 6.31 0.580

2 6.8 0.231 96.60 0.119 6.94 0.667

7.8 0.228 95.35 0.117 8.24 0.688

8.8 0.226 94.55 0.116 9.11 0.669

4.8 0.405 169.40 0.209 6.25 1.052

5.8 0.411 171.90 0.212 6.45 1.078

43U 6.8 0.419 175.25 0.216 7.21 1.210

7.8 0.415 173.60 0.214 8.75 1.253

8.8 0.412 172.30 0.212 9.38 1.220

4.8 0.594 248.45 0.306 6.38 1.543

5.8 0.603 252.20 0.310 6.61 1.581

6 U 6.8 0.615 257.25 0.317 7.35 1.776

7.8 0.611 255.55 0.315 9.11 1.845

8.8 0.598 250.10 0.308 9.59 1.771
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. AN U Y Ysuaunls
ORI} T " P i L
o 4 W 2 AANAY | 15an (<107 | 1BAAINY . nuowva
un WIDTTUAY N o ATWID Y I
> TGELGH Fanne (NTUAD (UAaNIuAD
ARFGEN % _ -

yaa Uaaans) ans) ans)

4.8 0.887 371.00 0.457 6.64 2.303

5.8 0.896 374.75 0.461 6.82 2.350

8 Ju 6.8 0.915 382.70 0.471 7.73 2.643

7.8 0.907 379.35 0.467 9.68 2.738

8.8 0.902 377.25 0.464 9.73 2.672

4.8 1.216 508.60 0.626 6.76 3.158

5.8 1.224 511.95 0.630 6.89 3.210

10 M 6.8 1.245 520.75 0.641 8.19 3.596

7.8 1.234 516.15 0.635 9.80 3.726

8.8 1.228 513.60 0.632 9.87 3.637

4.8 1.425 596.00 0.734 6.91 3.701

5.8 1.441 602.70 0.742 6.97 3.779

129U 6.8 1.484 620.70 0.764 8.69 4.286

7.8 1.461 611.10 0.752 9.88 4.411

8.8 1.452 607.30 0.748 9.93 4.301

4.8 1.482 619.85 0.763 7.02 3.849

5.8 1.513 632.85 0.779 7.13 3.968

14 U 6.8 1.592 665.85 0.820 9.81 4.598

7.8 1.546 646.65 0.796 10.13 4.668

8.8 1.528 639.10 0.787 10.04 4.526
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! ' 13 a : @ a "oa a
A13137 A.8 AIMIAANAULAIYDAFAA STIMEad ImTAAdLe A¥ey nazd5nw

[ a a =] o
‘UENE)THWGIElﬂ'ISLi]ﬁiytmxﬂ'liﬂﬁﬂllﬂiiﬂuﬂﬂﬂ

unl5Huous Y0130 Chiorella sp. P47072 Tumsfnywaveafoms uAY

. NS U yiwin Usumunls
TUIU “ . . ¢ v & 7
o 4 o B aanau | waa (X107 | 1¥aaunl . nuoua
IUN WIOBITUAU .. L, ANLDY I
v LEIU03 IA0ND (NIUAD (Waansuno
SIRHGHR p - -

an yanans) ansg) ansg)

4.8 0.055 17.75 0.024 5.11 0.102

58 0.056 18.30 0.025 5.87 0.105

07U 6.8 0.056 18.20 0.025 6.84 0.105

7.8 0.058 18.85 0.026 9.78 0.107

8.8 0.055 17.85 0.025 8.74 0.103

4.8 0.225 73.05 0.099 5.89 0.639

5.8 0.235 76.30 0.104 6.23 0.655

27 6.8 0.245 79.55 0.108 6.96 0.674

7.8 0.239 77.60 0.105 837 0.681

8.8 0.229 74.35 0.101 9.18 0.648

4.8 0.368 119.50 0.162 6.15 1.045

5.8 0.395 128.25 0.174 6.38 1.101

4 6.8 0.405 131.50 0.179 7.41 1.114

7.8 0.403 130.85 0.178 8.81 1.148

8.8 0.389 126.30 0.172 9.41 1.101

4.8 0.651 211.40 0.287 6.46 1.849

5.8 0.671 217.90 0.296 6.58 1.870

6 U 6.8 0.692 224.70 0.305 7.53 1.903

7.8 0.675 219.20 0.298 9.23 1.923

88 0.668 216.90 0.295 9.58 1.891




19190 .8 (AD)

E

. M3 11U Wmin Usaunls
U ., . v L,
ny P AANAY | 1¥an (x10 | IFAAUNY . NuouA
N NOWIUAY N o ANDY o
; LU0 IBAAND (NFUAD (Haaniuno
NREAGLIE! P ~ _

o Hanansg) ans) ans9)

4.8 0.908 294.85 0.401 6.74 2.578

58 0.94 305.25 0.415 6.85 2,619

8 U 6.8 0.965 313.35 0.426 7.73 2.654

7.8 0.948 307.85 0.418 9.71 2.701

8.8 0.931 302.30 0.411 9.79 2.635

4.8 1.294 420.15 0.571 6.86 3.674

5.8 1.338 434.45 0.590 7.01 3.728

10 U 6.8 1.375 446.50 0.607 8.01 3.782

78 1.355 440.00 0.598 9.83 3.860

8.8 1.329 431.55 0.586 9.88 3.761

4.8 1.514 491.60 0.668 6.99 4.299

5.8 1.557 505.55 0.687 7.14 4338

127 6.8 1.594 517.60 0.703 8.69 4.384

78 1.564 507.85 0.690 9.91 4.456

88 1.536 498.75 0.678 9.98 4.347

4.8 1.589 515.95 0.701 7.09 4.512

5.8 1.632 529.95 0.720 7.28 4.547

14 M 6.8 1.668 541.60 0.736 9.88 4.588

7.8 1.643 533.50 0.725 10.21 4.681

8.8 1.618 525.40 0.714 10.18 4.579
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| ' ¢ o :J o (=) a
M99 1.9 AINIAANAULTIVOUFAA 1uIuad hminadud Aoy uazliuw

' a a a
Y930 1113ABN TS YHazMIWanuA lsnuooa

un s Aupud Yoaa 310 Chiorella sp. P48061 TumsAnyInavesfio s uAy

. ANI U yimiin YSuaunls
U u L 5 g -

o o 2 AANAY | 1@ada (X107 | IBaauNe L Nuowa
IUN NOWITUAY . o AN Y e
,; U0 A0 (NTUAD (Haaniuao

NIRHGEE] ., ~ -

¥aa yoaans) ans) ans)

4.8 0.061 10.80 0.020 5.23 0.111

5.8 0.061 10.90 0.021 5.81 0.112

0 Ju 6.8 0.06 10.60 0.019 6.84 0.108

7.8 0.062 10.95 0.021 7.75 0.114

8.8 0.061 10.85 0.020 8.63 0.111

4.8 0.174 30.75 0.057 6.05 0.517

5.8 0.188 33.25 0.062 6.17 0.554

27 6.8 0.192 33.95 0.063 6.92 0.535

7.8 0.062 32.20 0.060 8.21 0.479

8.8 0.091 31.10 0.058 9.07 0.474

4.8 0.355 59.25 0.110 6.31 0.996

5.8 0.359 63.45 0.118 6.34 1.058

4 6.8 0.365 64.55 0.120 7.22 1.017

7.8 0.346 61.15 0.114 8.64 0.911

8.8 0.34 60.10 0.112 9.45 0.916

4.8 0.628 111.05 0.206 6.46 1.867

5.8 0.655 115.80 0.215 6.55 1.931

6 U 6.8 0.663 117.20 0.218 7.38 1.848

7.8 0.641 113.35 0.211 9.07 1.688

8.8 0.632 111.75 0.208 9.62 1.703
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. A3 11U i YTauals
PIUIU " ; ; i . .
o 4 i Ay aanau | an (X107 | 1Faaun o nuoua
IUN WIDHTUAU ., .. ANDY R
2 LU0 IGklah) (NIUAD (UaanNIumAe
INIZIAYY r - 2

lyaa yaaans) ans) ansg)

4.8 0.876 154.90 0.288 6.61 2.605

5.8 0.902 159.45 0.296 6.67 2.659

8 U 6.8 0.925 163.55 0.304 7.73 2.578

7.8 0.894 158.05 0.294 9.54 2.354

8.8 0.884 156.30 0.290 9.83 2.382

4.8 1.187 209.85 0.390 6.74 3.530

5.8 1.203 212.70 0.395 6.88 3.546

10 U 6.8 1.24 219.25 0.407 7.99 3.456

7.8 1.195 211.30 0.393 9.78 3.147

8.8 1.189 210.20 0.391 9.89 3.204

4.8 1.495 264.30 0.491 6.95 4.445

5.8 1.532 270.85 0.503 7.17 4.515

127U 6.8 1.567 277.05 0.515 8.69 4.368

7.8 1.527 270.00 0.502 9.89 4.021

8.8 1.514 267.70 0.497 9.97 4.080

4.8 1.588 280.75 0.522 7.08 4.722

5.8 1.651 291.90 0.542 7.43 4.866

14 6.8 1.686 298.10 0.554 9.83 4.699

7.8 1.644 290.65 0.540 10.17 4.328

8.8 1.598 28255 0.525 10.11 4.306
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v ' o o °y @ a 1A a
19197 A.10 AINTAANALLAIVDIFAA IUIWFAa WimTnaduis Aoy uazTuu

uA 15 NUOUA YDIAMI W Chiorella sp. P48061 Tunisfnyinavesnssnii

3 a v a1 a = =1 o
aulmAsunao lsaromsniyuazmsnaaun lsnuooa

Anuudu , wuwaa | dmin Usminiun
o v A = g 5 ¢ ¢ = ¢
$ouTun | veslxdoy . (1000 | 1waauns . Tsfiuova
L L | aendunaa , o ey | _ o .
¥ naolsa , Ao (N51AD (Hadniuee
(NSuADAAS) aaans) ans) ans)
0.0 1.682 297.85 0.551 7.51 4.859
2.0 1.681 296.20 0551 7.48 4.856
y 4.0 1.682 298.15 0.552 7.49 4.858
0 u
8.0 1.683 299.45 0.553 7.50 4.862
16.0 1.681 295.85 0.552 7.49 4.857
32,0 1.682 296.40 0.552 7.50 4.858
0.0 1.710 300.60 0.588 7.99 4.940
2.0 1.682 294.00 0.599 7.87 5.010
y 4.0 1.679 289.20 0.605 7.78 5.100
2 %u
8.0 1.674 283.00 0.593 7.68 5.260
16.0 1671 278.60 0.583 7.54 5.410
32,0 1.666 270.40 0.574 7.49 5.630
0.0 1.726 303.45 0.622 8.53 4.986
2.0 1.683 291.70 0.643 8.45 5.102
y 4.0 1.680 285.50 0.656 8.32 5.340
49U
8.0 1.669 275.00 0.629 8.21 5.941
16.0 1.665 264.00 0.613 8.13 6.912
32,0 1.658 253.50 0.598 8.08 7.910
0.0 1.737 305.35 0.654 8.98 5.018
2.0 1.683 290.00 0.685 8.93 5.230
) 4.0 1.678 280.50 0.704 8.89 5.632
6 Ju
8.0 1.667 265.40 0.665 8.78 6.992
16.0 1.659 252.90 0.645 8.65 8.720
32.0 1.653 239.10 0.632 8.56 9.830




M15190 A.10 (AR)

v
AU . wowwad | hmin USumun
i N3

o @ o = 5 4 d = 'd
Swaiun | veslwaoy N (x101aa | 1 ¥aaund . Tshuoua
L. .| aanaunds , L Mmwey | _ o,
BFNU ﬂﬁ'ﬁ)]{liﬂ o Ao (NIURND (Vaansuno

(ﬂiiJG]E]ﬂﬁﬁ) uaaans) aasg) 0n3)

0.0 1.752 306.65 0.697 10.3 5.062

2.0 1.682 287.40 0.723 10.27 5.470

8 Ju 4.0 1.677 276.10 0.739 9.32 5911

8.0 1.664 253.50 0.693 9.12 8.292

16.0 1.655 240.90 0.685 8.96 9.990

32.0 1.649 216.50 0.665 8.88 10.090

0.0 1.762 308.35 0.735 9.66 5.090

2.0 1.681 286.70 0.756 9.54 5.880

10 U 4.0 1.677 267.30 0.781 9.03 6.600

8.0 1.663 244.10 0.720 8.95 9.263

16.0 1.652 229.70 0.711 8.78 10.150

32.0 1.642 200.80 0.675 8.65 9.941

0.0 1.773 309.40 0.766 9.05 5.150

2.0 1.680 284.80 0.790 8.98 6.169

12 4 4.0 1.675 258.50 0.817 8.72 7.138

8.0 1.662 231.00 0.741 8.38 9.942

16.0 1.648 202.70 0.704 8.43 9.902

32.0 1.638 182.60 0.654 8.27 9.761

0.0 1.780 310.60 0.789 8.42 5.170

2.0 1.680 283.60 0.808 8.30 6.550

. 4.0 1.675 248.50 0.828 8.27 7.820

14 94

8.0 1.661 220.15 0.757 8.17 10.270

16.0 1.645 182.00 0.681 8.11 9.598

32.0 1.633 166.90 0.620 7.99 9.157
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4 ' o 4 oy o & Ve .
3197 .11 AMNITRANAULAIVBIXAE S1uIuwrad Miminaduie Aoy uazlinw

= 1 a a = [
TfouesFanaon s yuazmsnana 1sNuooa

un T5RUBUR Y9930 Chiorella sp. P48061 Tumsiinymauasmsdmiiaae

v
anududy | . o | vihmiin Uswaun
o . MmMs | Svuead i L,
$wwiuin | veslmAsy . .. | reduns . TsNuoue
. - pAnauuad | (x1071waa o AWIDY - e
Fn1i1 DEHIAN P (NFUAD oAy
L Youwaa | Aoiadans) . L
(NFUADAN3) an9) ADANT)
0.0 1.689 268.65 0.555 7.65 4.898
1.0 1.692 299.15 0.556 7.64 4.907
5 2.0 1.689 298.15 0.555 7.66 4.898
0w
4.0 1.692 300.20 0.556 7.64 4.907
8.0 1.690 298.75 0.555 7.67 4.901
16.0 1.690 298.55 0.555 7.68 4.901
0.0 1.676 284.60 0.593 7.79 5.310
1.0 1.683 291.60 0.643 7.88 5.300
. 2.0 1.685 287.05 0.633 7.94 5.420
27
4.0 1.687 282.10 0.626 7.95 5.690
8.0 1.672 280.15 0.614 8.01 5.500
16.0 1.667 277.50 0.604 197 5.640
0.0 1.670 274.15 0.633 8.33 5.790
1.0 1.682 284.75 0.715 8.41 5.720
) 2.0 1.686 277.20 0.703 8.56 6.780
47
4.0 1.672 271.30 0.680 8.69 6.490
8.0 1.664 267.15 0.667 8.32 5.870
16.0 1.655 261.15 0.648 8.27 6.220
0.0 1.666 261.90 0.664 8.75 6.930
1.0 1.683 276.60 0.783 8.86 6.800
3 2.0 1.687 269.25 0.772 8.99 8.090
6 u
4.0 1.669 258.65 0.747 8.78 7.810
8.0 1.661 257.65 0.722 8.48 7.400
16.0 1.648 247.40 0.703 8.39 7.620
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v

anududu ‘ waad | vhmin 5maun
° Py = ﬂ']ﬂ’]‘j 5 4 d 9 = o
$mdun | veslxaoy . (10" a0 | 1¥aainl . Tsnuoua
.. " panauuad ' L AINLDY e o
PN DYHLAR g 23] (NFURD (Uaaniuno

(ﬂ’inﬂﬂﬁﬂﬁ) uaaans) ans) ang)

0.0 1.665 252.35 0.708 9.21 8.310

1.0 1.684 269.45 0.856 9.42 7.910

8 U 2.0 1.694 261.60 0.841 9.54 9.200

4.0 1.668 249.25 0.815 9.12 8.790

8.0 1.659 246.90 0.778 8.76 8.880

16.0 1.641 234.05 0.776 8.62 9.120

0.0 1.664 241.60 0.745 8.99 9.080

1.0 1.681 257.50 0.918 9.38 8.710

10 M 2.0 1.693 252.35 0.905 9.21 10.180

4.0 1.668 238.35 0.867 8.97 9.770

8.0 1.632 234.95 0.820 8.43 9.930

16.0 1.662 218.30 0.799 8.11 8.550

0.0 1.662 230.05 0.775 8.45 9.680

1.0 1.679 245.25 0.949 9.22 9.400

129U 2.0 1.691 239.30 0.932 9.15 11.100

4.0 1.667 224.85 0.895 8.85 10.830

8.0 1.653 218.45 0.857 8.33 10.470

16.0 1.625 193.05 0.801 8.02 7.500

0.0 1.662 219.30 0.796 8.33 10.230

1.0 1.678 232.15 0.959 9.17 9.830

. 2.0 1.87 228.60 0.946 9.04 11.450

14 U

4.0 1.666 213.90 0.909 8.72 11.180

8.0 1.646 200.35 0.870 8.21 10.400

16.0 1.619 172.75 0.766 7.89 5.809
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1 ' o (4 °y o 4 " A a
A13191 A.12 MNsgANAULALYDUEAT uIwad iminaduds Moy taziu

A 15 UDUS Y9Ia M3 Chlorella sp. P48061 Tumsfinyimavesnssmitau

@ e 1 = a = o
wosadamlanensniyuazmsnaaun lsnuoua

AN , Iwwaad | dmin VRGN
] p A3 . i i
TR RN 404 . (x10°wad | waauds | T5iiueoa
o o AANAULTY , o Ao .
smiv | wesadamia ) Ao (NTUAD (Haaniy
(NuADAN3) findans) ang) fAodns)
0.0 1.683 297.90 0.553 7.48 4.882
0.01 1.684 298.55 0.553 7.47 4.885
y 0.02 1.685 299.15 0.554 7.46 4.891
07U
0.04 1.685 300.15 0.553 7.45 4.888
0.08 1.683 299.25 0.553 7.45 4.882
0.16 1.686 297.55 0.554 7.50 4.891
0.0 1.674 287.00 0.625 7.75 5.370
0.01 1.678 288.75 0.635 7.81 5.450
) 0.02 1.681 289.95 0.650 7.81 5.530
2 u
0.04 1.683 291.10 0.659 7.91 5.660
0.08 1.686 292.25 0.675 7.98 5.870
0.16 1.688 294.15 0.694 8.02 6.030
0.0 1.673 274.90 0.697 8.39 6.630
0.01 1.679 277.60 0.709 8.65 6.680
y 0.02 1.681 279.20 0.738 8.78 6.840
4
0.04 1.683 282.05 0.760 8.87 7.040
0.08 1.688 284.90 0.784 8.96 7.340
0.16 1.691 290.20 0.821 9.03 7.920
0.0 1.674 265.50 0.764 8.86 7.920
0.01 1.679 269.00 0.775 8.94 8.180
) 0.02 1.682 270.60 0.814 9.01 8.470
6 u
0.04 1.684 273.95 0.838 9.16 8.820
0.08 1.689 278.05 0.873 9.33 9.450
0.16 1.692 285.80 0.914 9.46 9.950
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0.0 1.675 255.40 0.837 9.41 8.950

0.01 1.680 259.60 0.850 9.51 9.260

8 0.02 1.682 262.15 0.884 9.55 9.710
0.04 1.685 264.80 0.906 9.63 10.050

0.08 1.690 270.60 0.947 9.69 10.740

0.16 1.694 281.20 0.980 9.75 11.580

0.0 1.675 246.85 0.898 9.25 9.920

0.01 1.680 251.95 0.912 9.56 10.180

10 ’QJ"LI 0.02 1.682 254.40 0.930 9.62 10.680
0.04 1.686 256.10 0.944 9.70 11.110

0.08 1.691 262.10 0.984 9.82 11.800

0.16 1.696 276.60 1.040 9.86 12.600

0.0 1.676 236.60 0.926 9.09 10.920

0.01 1.681 242.00 0.936 9.63 11.110

12 9 0.02 1.684 245.80 0.958 9.66 11.470
0.04 1.687 246.85 0.978 9.73 11.800

0.08 1.693 257.50 1.010 9.84 12.370

0.16 1.698 273.30 1.071 9.89 12.970

0.0 1.676 227.25 0.939 8.98 11.530

0.01 1.681 232.30 0.949 9.68 11.820

= 0.02 1.684 234.15 0.969 9.71 12.080

14 U

0.04 1.687 238.55 0.998 9.76 12.340

0.08 1.693 252.20 1.036 9.81 12.740

0.16 1.699 271.10 1.091 9.72 13.160
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@3 Chlorella sp. K46032

oy o L4
Dependent Variable: Wiminsaauis

Anova

Type 111 Sum of
Source df Mean Square Sig.
Squares
Corrected Model 4.258E-02 4 1.064E-02 19.249 .000
Intercept 8.011 ] 8.011 14486.491 .000
KNO, 4.258E-02 4 1.064E-02 19.249 .000
Error 5.530E-03 10 5.530E-04
Total 8.059 15
Corrected Total 4.811E-02 14
a R Squared = .885 (Adjusted R Squared = .839)
Yiminadinta
Duncan
Subset
KNO, N
1 2 3 4
.250 3 66700
500 3 .68700 .68700
1.000 3 72500 72500
2.000 3 75800
4.000 3 81700
Sig. 322 076 116 1.000

Means for groups in homogeneous subsets are displayed. Based on Type I1I Sum of Squares The error term is

Mean Square(Error) = 5.530E-04.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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3199 9.2 Laaarans inseidoyanaiavea)sua Inunmy lhuasnaemindn

un 15NUBLAVBIA I W Chiorella sp. KA6032

Anova
Dependent Variable: Usuaunlshiuouvd
Type 11l Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 1.340 4 335 162.880 000
Intercept 252.027 | 252.027 122509.729 .000
KNO, 1.340 4 335 162.880 .000
Error 2.057E-02 10 2.057E-03
Total 253.388 15
Corrected Total 1.361 14

a R Squared = 985 (Adjusted R Squared = .979)

USunmnlsivevd

Duncan
Subset
KNO, N
1 2 3 4 5
.250 3 3.74000
.500 3 3.85300
1.000 3 4.06700
2.000 3 4.25400
4.000 3 4.58100
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 11l Sum of Squares The error term is
Mean Square(Error) = 2.057E-03.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha =.05.




133

M50 4.3 uaawans IR ziveyandiaveasunm Inmmasy lumsnden1sinTyves

@510 Chlorella sp. PAT072

Anova
% : o d ¥
Dependent Variable: WTHUMBAALHA
Type [1l Sum of
Source df Mean Square F Sig.
Squares
Corrected
3.618E-02 4 9.044E-03 20.072 .000
Model
Intercept 6.483 1 6.483 14386.643 .000
KNO;, 3.618E-02 4 9.044E-03 20.072 .000
Error 4.506E-03 10 4.506E-04
Total 6.523 15
Corrected Total 4.068E-02 14
a R Squared = .889 (Adjusted R Squared = .845)
d e s
HINUNLBAALNA
Duncan
Subset
KNO, N
1 2 3 4
.250 3 .59400
.500 3 .62000 .62000
1.000 3 65400 65400
2.000 3 .68500
4.000 3 73400
Sig. 164 078 104 1.000

Means for groups in homogeneous subsets are displayed.

Mean Square(Error) = 4.506E-04.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.

Based on Type 11l Sum of Squares The error term is
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M13199 9.4 nanwams Iz ToyansaiaveaSa Inunadon lumsndonisnan

uA 15 NUBLAYDIANI W Chiorella sp. PAT072

Anova
Dependent Variable: YSinaun Ishiuaod
Type 11 Sum of
Source dr Mean Square F Sig.
Squares
Corrected
1.410 4 353 117.733 .000
Model
Intercept 252.027 1 252.027 84154.873 .000
KNO, 1.410 4 353 117.733 .000
Error 2.995E-02 10 2.995E-03
Total 253.467 15
Corrected Total 1.440 14
a R Squared = .979 (Adjusted R Squared = 971)
Psinaunlsivess
Duncan
Subset
KNO, N
1 2 3 4 5
.250 3 3.70200
.500 3 3.86700
1.000 3 4.07600
2.000 3 4.27400
4.000 4.57600
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 11 Sum of Squares The error term is

Mean Square(Error) = 2.995E-03.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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@S0 Chlorella sp. P48061

Anova
Dependent Variable: Wminadue
Type I Sum of _
Source df Mean Square F Sig.
Squares
Corrected Model 2.325E-02 4 5.812E-03 37.113 .000
Intercept 3.610 1 3.610 23054.441 .000
KNO, 2.325E-02 4 5.812E-03 37.113 .000
Error 1.566E-03 10 1.566E-04
Total 3.635 15
Corrected Total 2.481E-02 14
a R Squared = .937 (Adjusted R Squared = .912)
¢ w /s v
UTHUNI DA
Duncan
Subset
KNO, N
1 2 3 4 5
250 3 43600
.500 3 .46300
1.000 3 48700
2.000 3 .52100
4.000 3 .54600
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error term is
Mean Square(Error) = 1.566E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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M1319% 4.6 uaaanansIinszideyanaadavesySia Inunadoulumsndemsnda

un 15 NUBLAYDIAMIW Chiorella sp. PA8061

Anova
Dependent Variable: 131 Ts#iuoud
Type 111 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 1.688 4 422 420.692 000
Intercept 259.759 | 259.759 258981.804 .000
KNO, 1.688 4 422 420.692 000
Error 1.003E-02 10 1.003E-03
Total 261.457 15
Corrected Total 1.698 14
a R Squared =.994 (Adjusted R Squared = .992)
Psnmualsiueva
Duncan
Subset
KNO, N
1 2 3 4 5
.250 3 3.69600
.500 3 3.92700
1.000 3 4.13100
2.000 3 4.41800
4.000 3 4.63500
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 11l Sum of Squares The error term is
Mean Square(Error) = 1.003E-03.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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squivlalx@onlalasnuremalalamsnaenisinsyvesavsiu

Chlorella sp. K46032

Anova
Dependent Variable: WA s
Type LI Sum of
Source dfr Mean Square F Sig.
Squares
Corrected Model 3.397E-02 4 8.493E-03 13.928 .000
Intercept 8.460 1 8.460 13873.426 .000
KH,PO, and
B 3.397E-02 4 8.493E-03 13.928 .000
Na,HPO,.2H,0
Error 6.098E-03 10 6.098E-04
Total 8.500 15
Corrected Total 4.007E-02 14
a R Squared = 848 (Adjusted R Squared = .787)
o @ s ¥
HUIHNUNIY DAL
Duncan
KH,PO, and Subset
N
Na,HPO,.2H,0 1 2 3 4
.250 3 .68800
.500 3 71200 71200
4.000 3 75600 75600
2.000 3 77600
1.000 3 .82300
Sig. .261 054 .345 1.000

Means for groups in homogeneous subsets are displayed. Based on Type I11 Sum of Squares The error term is

Mean Square(Error) = 6.098E-04.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha =.05.
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Chlorella sp. K46032

Anova
Dependent Variable: Usmaualsivood
Type 111 Sum of
Source dr Mean Square F Sig.
Squares
Corrected Model 1.064 -4 .266 58.939 .000
Intercept 266.190 1 266.190 58962.030 .000
KH,PO, and
) 1.064 4 266 58.939 000
Na,HPO,.2H,0
Error 4.515E-02 10 4.515E-03
Total 267.299 15
Corrected Total 1.109 14
a R Squared =.959 (Adjusted R Squared = .943)
YSunaunlsiuood
Duncan
KH,PO, and Subset
N
Na,HPO,.2H,0 1 2 3 4
.250 3 3.86200
.500 3 3.99200
4.000 3 4.24000
2.000 3 4.35300
1.000 3 4.61600
Sig. 1.000 1.000 066 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 1l Sum of Squares The error term is
Mean Square(Error) = 4.515E-03.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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Chlorella sp. P47072

Anova
Dependent Variable: vimmifnisadui
Type Il Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 6.778E-03 4 1.694E-03 8.282 .003
Intercept 7.532 1 7.532 36811.874 .000
KH.PO, and
) 6.778E-03 4 1.694E-03 8.282 .003
Na,HPO,.2H,0
Error 2.046E-03 10 2.046E-04
Total 7.541 15
Corrected Total 8.824E-03 14
a R Squared = .768 (Adjusted R Squared = .675)
g - ¢ v
WM U aLTY
Duncan
KH,PO, and Subset
’ N
Na,HPO,.2H,0 1 2 3
.250 3 67400
.500 3 69800 .69800
4.000 3 71600 71600
2.000 3 71800 71800
1.000 3 73700
Sig. 067 133 116

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error term is
Mean Square(Error) = 2.046E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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Chlorella sp. P47072

Dependent Variable: Usinaunlsfiuovs

Anova

Type Il Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 266 4 6.646E-02 38.711 000
Intercept 292.834 1 292.834 170569.594 .000
KH,PO, and
. 266 4 6.646E-02 38.711 .000
Na,HPO,.2H,0
Error 1.717E-02 10 1.717E-03
Total 293.117 15
Corrected Total .283 14
a R Squared = .939 (Adjusted R Squared = .915)
Usuaun Ishuoud
Duncan
KH,PO, and Subset
) N
Na,HPO,.2H,0 1 2 3 4
.250 3 4.20200
500 3 4.35100
4.000 3 4.46600
2.000 3 4.47700
1.000 3 4.59600
Sig. 1.000 1.000 752 1.000

Means for groups in homogencous subsets are displayed. Based on Type Il Sum of Squares The error term is

Mean Square(Error) = 1.717E-03.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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m31af .11 naasramsinseideyamaadavenlSa Inmmdou lalalassuremva
Juilalxdon lelasnunemalalaminaemsinigyvesa s Chiorella sp.

P48061

Anova
Dependent Variable: WA
Type 111 Sum of
Source dr Mean Square F Sig.
Squares
Corrected Model 4.656E-04 4 1.164E-04 8.818 .003
Intercept 4.416 1 4416 334562.227 .000
KH,PO, and
) 4.656E-04 4 1.164E-04 8.818 .003
Na,HPO,.2H,0
Error 1.320E-04 10 1.320E-05
Total 4417 15
Corrected Total 5.976E-04 14
a R Squared =.779 (Adjusted R Squared = .691)
o s v
UIMUNTADLN
Duncan
KH,PO, and Subset
. N
Na,HPO,.2H,0 1 2 3
.250 3 .53400
.500 3 .53900 .53900
4.000 3 .54400 .54400
2.000 3 .54600
1.000 3 .55000
Sig. 123 123 082

Means for groups in homogencous subsets are displayed. Based on Type I11 Sum of Squares The error term is
Mean Square(Error) = 1.320E-05.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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Chlorella sp. P48061

Anova
Dependent Variable: Ysurauun Tsiuoud
Type 111 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 3.202E-02 4 8.006E-03 76.540 .000
Intercept 318.201 1 318.201 3042073.658 .000
KH,PO, and
) 3.202E-02 4 8.006E-03 76.540 .000
Na,HPO,2H,0
Error 1.046E-03 10 1.046E-04
Total 318.234 15
Corrected Total 3.307E-02 14
a R Squarcd = .968 (Adjusted R Squared = .956)
Ysunuunlsivess
Duncan
KH,PO, and Subset
N
Na,HPO,.2H,0 1 2 3 4
.250 3 4.53500
.500 3 4.57400
4.000 3 4.61900
2.000 3 4.63500
1.000 3 4.66600
Sig. 1.000 1.000 084 1.000

Means for groups in homogencous subsets are displayed. Based on Type 11l Sum of Squares The error term is
Mean Squarc(Error) = 1.046E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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@310 Chlorella sp. K46032

Anova
Dependent Variable: Wi aduma
Tvpe 11 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 5.370E-03 4 1.343E-03 16.656 .000
Intercept 9338 1 9.338 115853.784 000
pH 5.370E-03 4 1.342E-03 16.656 .000
Error 8.060E-04 10 8.060E-05
Total 9.344 15
Corrected Total 6.176E-03 14
a R Squared = .869 (Adjusted R Squared = .817)
o W ¢/ ¥
HWIMUNIB AL
Duncan
Subset
pH N
1 2 3
4.800 3 76300
5.800 3 .77900 77900
8.800 3 .78700
7.800 3 .79600
6.800 3 .82000
Sig. .054 051 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 111 Sum of Squares The error term is
Mean Square(Error) = 8.060E-05.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha =.05.
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M13199 414 1FAINANII TN IEHYBYAN R ADAVBIMNIOWTUAUYDIDIMITADMIIHAR

1A 15 NUBUAYITHIW Chlorella sp. K46032

Anova

Dependent Variable: 1311aiunTs#iuova

Type Il Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 1.760 4 440 275.222 .000
Intercept 280.169 1 280.169 175281.111 .000
pH 1.760 4 440 275.222 .000
Error 1.598E-02 10 1.598E-03
Total 281.945 15
Corrected Total 1.776 14
a R Squared = .991 (Adjusted R Squared = .987)
Ysunmun lsfivess
Duncan
Subset
pH N
1 2 3 4
4.800 3 3.84900
5.800 3 3.96800
8.800 3 4.52600
6.800 3 4.59800 4.59800
7.800 3 4.66800
Sig. 1.000 1.000 .052 .058

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error term is

Mean Square(Error) = 1.598E-03.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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@30 Chlorella sp. P47072

Anova
Dependent Variable: MHTnEaau
Type I Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 2.024E-03 4 5.061E-04 7.509 005
Intercept 7:759 1 7.759 115114.682 000
pH 2.024E-03 4 5.061E-04 7.509 .005
Error 6.740E-04 10 6.740E-05
Total 7.761 15
Corrected Total 2.698E-03 14
a R Squared =.750 (Adjusted R Squared = .650)
: o d ¥
HIMUNIBADLNA
Duncan
Subset
pH N
1 2 3
4.800 3 70100
8.800 3 71400 .71400
5.800 3 .72000
7.800 3 .72500 72500
6.800 3 73600
Sig. 081 148 132

Means for groups in homogeneous subsets are displayed. Based on Type |1l Sum of Squares The error term is
Mean Square(Error) = 6.740E-05.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha =.05.
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un TsRuouAv0Ia NI Chiorella sp. P47072

Anova
Dependent Variable: Y3 uaun Ishuoud
Type 111 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 4.791E-02 4 1.198E-02 52.576 .000
Intercept 314.838 | 314.838 1382082.482 .000
pH 4.791E-02 4 1.198E-02 52.576 .000
Error 2.278E-03 10 2.278E-04
Total 314.889 15
Corrected Total 5.019E-02 14
a R Squared = .955 (Adjusted R Squared = .936)
Yinunlsivouva
Duncan
Subset
pH N
1 2 3 4
4.800 3 4.51200
5.800 3 4.54700
8.800 3 4.57900
6.800 3 4.58800
7.800 3 4.68100
Sig. 1.000 1.000 482 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 1l Sum of Squares The error term is
Mean Square(Error) = 2.278E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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0w s
Dependent Variable: WminEaaui

@M310 Chlorella sp. P48061

Anova

Type 1l Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 2.074E-03 4 5.184E-04 10.205 001
Intercept 4319 1 4319 85021.524 .000
pH 2.074E-03 4 5.184E-04 10.205 001
Error 5.080E-04 10 5.080E-05
Total 4.322 15
Corrected Total 2.582E-03 14
a R Squared = .803 (Adjusted R Squared =.725)
oy L% ¢ v
HIMUNLBADUNA
Duncan
Subset
pH N
1 2 3
4.800 3 .52200
8.800 3 .52500
7.800 3 54000
5.800 3 .54200 54200
6.800 3 .55400
Sig. 617 138 066

Means for groups in homogeneous subsets are displayed. Based on Type I11 Sum of Squares The error term is
Mean Square(Error) = 5.080E-05.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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A1519f 4,18 LaRINansIins e doyaneadavesm e wINALYDIDIMITADNITHER

un 15 AUDUAYBIAMIY Chiorella sp. P48061

Anova
Dependent Variable: Y Tshivesa
Type [11 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 764 4 191 1135.313 .000
Intercept 315.223 1 315.223 1874098.363 .000
pH 764 4 191 1135313 .000
Error |.682E-03 10 1.682E-04
Total 315.989 15
Corrected Total 766 14
a R Squared = .998 (Adjusted R Squared =.997)
Ysuaunlsivess
Duncan
Subset
pH N
1 2 3
8.800 3 4.30600
7.800 3 4.32800
6.800 3 4.69900
4.800 3 4.72200
5.800 3 4.86600
Sig. 064 .055 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 111 Sum of Squares The error term is
Mean Square(Error) = 1.682E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.




M91afl .19 uanawans R ziteyansaiavesmsmidae Imdounaolsdaensiniy

YOIA NI Chlorella sp. P48061

: EA ¢ ¥
Dependent Variable: WIHUMBAALN

Anova

Type 111 Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 5.761E-02 5 1.152E-02 43.452 .000
Intercept 10.388 1 10.388 39174.162 .000
NaCl 5.761E-02 5 1.152E-02 43.452 .000
Error 3.182E-03 12 2.652E-04
Total 10.448 18
Corrected Total 6.079E-02 17
a R Squared = .948 (Adjusted R Squared = .926)
: o o« 9
I UNYDAIN
Duncan
Subset
NaCl N
1 2 3 4 5
32.000 3 66500
16.000 3 71100
8.000 3 75700
.000 3 78900
2.000 3 .80800 .80800
4.000 3 .82800
Sig. 1.000 1.000 1.000 A79 158

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error term is
Mean Square(Error) = 2.652E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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= = 4
Dependent Variable: USumunlsnuea

Anova

unlsNUBUAYDIAINIIU Chlorella sp. P4806]

Type 11l Sum of
Source df Mean Square F Sig.
Squares
Corrected Model 70.761 5 14.152 9393.007 .000
Intercept 1252.501 1 1252.501 831306.139 .000
NaCl 70.761 5 14.152 9393.007 .000
Error 1.808E-02 12 1.507E-03
Total 1323.280 18
Corrected Total 70.779 17
a R Squared = 1.000 (Adjusted R Squared = 1.000)
Usinaun Ishueus
Duncan
Subset
NaCl N
I 2 3 4 5
.000 3 5.17000
2.000 3 6.55000
4.000 3 7.82000
32.000 3 10.09000
16.000 3 10.15000
8.000 3 10.27000
Sig. 1.000 1.000 1.000 .083 1.000

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares The error term is

Mean Square(Error) = 1.507E-03.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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YO4a M3 Chlorella sp. P48061

Anova
Dependent Variable: vminaduda
Source Type I1I Sum of df Mean Square F Sig.
Squares
Corrected Model 9.495E-02 5 1.899E-02 158.474 .000
Intercept 13.692 1 13.692 114259.898 .000
Acetate 9.495E-02 5 1.899E-02 158.474 000
Error 1.438E-03 12 1.198E-04
Total 13.789 18
Corrected Total 9.639E-02 17
a R Squared = .985 (Adjusted R Squared = .979)
: o ¢ Y
HIMUNL DALY
Duncan
Subset
Acetate N
1 2 3 4 5
16.000 3 76600
.000 3 79600
8.000 3 .85700
4.000 3 90900
2.000 3 .94600
1.000 3 .95900
Sig. 1.000 1.000 1.000 1.000 bl

Means for groups in homogeneous subsets are displayed. Based on Type 11l Sum of Squares The error term is
Mean Square(Error) = 1.198E-04.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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un15A10UAYDIANIIY Chiorella sp. P4806]

Anova
Dependent Variable: Usumualshivova
Type 1l Sum of
Source dr Mean Square F Sig.
Squares
Corrected Model 11117 5 2.223 290.224 .000
Intercept 1939.399 | 1939.399 253157.733 .000
Acetate LILLYT 5 2223 290.224 .000
Error 9.193E-02 12 7.661E-03
Total 1950.608 18
Corrected Total 11.209 17
a R Squared = 992 (Adjusted R Squared = .988)
Y lsiuoud
Duncan
Subset
Acetate N
1 2 3 4 5 6
16.000 3 9.12000
1.000 3 9.83000
.000 3 10.23000
8.000 3 10.47000
4.000 3 11.18000
2.000 3 11.45000
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 111 Sum of Squares The error term is
Mean Square(Error) = 7.661E-03.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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v : o 4
Dependent Variable: WIHUALYD Auna

@310 Chlorella sp. P48061

Anova

Type 11l Sum of
Source dr Mean Square F Sig.
Squares
Corrected Model 5.043E-02 5 1.009E-02 23.976 .000
Intercept 17.892 | 17.892 42532.873 .000
Fe 5.043E-02 5 1.009E-02 23.976 000
Error 5.048E-03 12 4.207E-04
Total 17.948 18
Corrected Total 5.548E-02 17
a R Squared = .909 (Adjusted R Squared = .871)
¢« ¢ ¥
HWINUMYAALN
Duncan
Subset
Fe N
1 2 3 4
.000 3 93900
.010 3 .94900
020 3 .96900 96900
040 3 99800
080 3 1.03600
160 3 1.09100
Sig. 113 109 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 11l Sum of Squares The error term is

Mean Square(Error) = 4.207E-04.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha=.05.
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Dependent Variable: U311aiua Isfiuovd

unlsNUBUAYDIA NS0 Chlorella sp. P48061

Anova

Type 111 Sum of
Source dfr Mean Square F Sig.
Squares
Corrected Model 5.411 5 1.082 365.632 .000
Intercept 2713.634 1 2713.634 916820.018 .000
Fe 5411 5 1.082 365.632 .000
Error 3.552E-02 12 2.960E-03
Total 2719.081 18
Corrected Total 5.447 17
a R Squared = .993 (Adjusted R Squared = .991)
VuauaTlsiuoss
Duncan
Subset
Fe N
1 2 3 4 5 6
000 3 11.53000
010 3 11.82000
020 3 12.08000
040 3 12.34000
080 3 12.74000
160 3 13.16000
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 11l Sum of Squares The error term is

Mean Square(Error) = 2.960E-03.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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