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Factors affecting on growth and carotenoid production of Chlorella sp. C2M2-4 mutant
were studied. It found that modified N-8 medium consisted of glucose 20 g/l NaNO, | g/l and the
initial pH of 6.8 under continuous light intensity of 2,400 lux was found to be suitable for the
growth and carotenoid production. The highest growth were the absorbance of 0.037, 7.0x10°

cells/ml, 27.8 mg/l drycell weight and 159.5 ug carotenoid/ g cells (total carotenoid) on day 4 of
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N OC(CHy)4CHy

retinyl palmitate
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ﬁm: www lipidlibrary.co.uk/Lipids/isoprene/index.htm
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3.1 eqaun3anly
@I Chiorella sp. C2 (P47011) muutinl Tavinnsdaidonlavsssumd
@M310 Chiorella sp. C2M2-4 muRugnat lda sy Chiorella sp. C2
(P47011) oy gLLIRIBA 10T FUnUL1
p=
3.2 mnN
1. ton1uaa (Ethanol 95%)
2. Tmumangon'leason laa (KOH)
3. laofiadimos (Diethylether)
4. Ty@ounns'lse (NaCl)
5. Imeudawlauau lensa (Na,S0, anhydrous)
3.3 ginsal
& Y] ' ¢ o o = o &
1. 1n509uN 7 11U Waren Tnnes nszuonae e wazduq
2. TuTnstilad (micropipett) YA 5 Hadans
3. §laoaie
4 . 2 o
4. nijaileainron 1MUAUGY (autoclave) Model HA-300 MIV: HIRAYAMA
5. 1509141 (Platform Shaker) Orbital shaker: Gallankamp
6. Lﬂ?ﬂd’?ﬂmﬂﬁﬂﬂﬂﬁuuﬂd (spectophotometer) Model UV-2800A: UNICO
7. M309081a15 (vortex)
8. NILLYN (separatory funnel)
9. NILAIHNIDI (glass microfibre filters) Whatman GF/C 0.45 Tunsou
10. gAn303AAULlY (suction pump)
1. §ovauipu (oven)
12. INTBINYUIN IO (centrifuge) Model HERMLE ZK 380
13. 1nT09IARID%F (pH meter) Model 215: Denver Instrument
14. 19789 AR N (lux meter)

15. o1tidou {water bath) Clifton Unstirred Bath
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Py o w 1 = a aao
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A e o o 6 6 o 1 o o a & 1
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Q. @ =

¥
L v o = as Y = 4 U
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v A ¥ 9/ A o = Y A o = v s
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' o o P & as oo . '
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= o a d = =] ™ = 1w oW
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M1 -1 MIRTYVOIAIMIW Chlorella sp. C2 Udg Chlorella sp. C2M2-4 Tuo1M13Ma?

qa3 N-8 Aaudasnudiuduvesng Tae 10 nSudodnas

U ANIsgANAULES
Chlorella sp. C2 Chiorella sp. C2M2-4

1 2 3 ﬁlﬁ'ﬂ 1 2 3 mﬁlﬂ
0 0.241 0.238 0.242 0.240 0.268 0.269 0.265 0.267
1 0.262 0.255 0.246 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 0.314 0.315 0.312
6 0.281 0.283 0.278 0.281 0.298 (.295 0.287 0.293
7 0.279 0.272 0.268 0.273 0.279 0.278 0.275 0.277

M1319 4-2 UAASUUYAd VeI M8 Chiorella sp. C2 1T Chlorella sp. C2M2-4 Wos

imaagaiN-8 daulasnnududuvesngTna 10 nSudodng

a o 1 a an
ﬂimmmmﬂ (x 106 HDANDURNARNT)

U
Chiorella sp. C2 Chiorella sp. C2M2-4
1 2 3 Lﬂgﬂ 1 2 3 mﬁu

0 4.8 4.9 5.0 4.9 49 5.0 49 4.9
1 5.0 53 5.7 53 5.1 5.4 5.3 5.3
2 5.0 52 5.7 5.3 5.4 5.5 5.6 5.5
3 5.4 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 6.4 6.3
5 5.6 5.7 5.9 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 5.9 5.9
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A1919 -3 MIVTYVOINMIW Chiorella sp. C2 Nanuuduvoang Ind 10 20 uay

30 NSUNDANS
Jun AINIQANAULAY
Y 9 w [
ANudutuveng Ina (nSuAsdang)
10 20 30
1 2 3 | mas | 1 2 3 [ wAy | 1 2 3 | maw

0 100180019 0.02 |0.019]0.013|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 10.025 | 0.026 | 0.028 | 0.026 | 0.030 | 0.032 | 0.033 [ 0.032 { 0.013 } 0.012 | 0.015 [ 0.013

3 10.029 [ 0.031 { 0.030 | 0.030 | 0.048 | 0.047 | 0.049 | 0.048 | 0.015 | 0.017 | 0.019 | 0.017

4 10.0350.039 | 0.037 | 0.037 | 0.074 | 0.072 | 0.071 | 0.072 | 0.023 | 0.025 | 0.023 | 0.024

5 10.017 | 0.014 | 0.018 | 0.016 | 0.051 | 0.052 | 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 | 0.021 | 0.021 | 0.021 | 0.021

7 1 0.005 [ 0.006 | 0.007 | 0.006 | 0.022 | 0.021 | 0.023 | 0.022 | 0.020 { 0.012 | 0.011 | 0.014

= o 1 =
A15°19 -4 YSNausadvoamng I Chlorella sp. €2 HnmduIuvaang g 10 20 ung

30 ATUADANS

o ' 1 ma am
ﬂimmmma (x 106 HARAADNANDNT)

e
b
=

VY ¥ w A
ﬂ'J']IJLﬂJlHJu‘U@QﬂQIﬂﬂ (NsuRanAg)

10 20 30

1 2 3 | mae | 1 2 3 | mas | 1 2 3 | mav

0 4.1 4.5 4.8 4.5 4.8 49 | 5.1 4.9 56 | 58 | 6.0 5.8

1 5.2 5.8 6.2 5.7 5.4 6.0 | 6.0 5.8 6.1 6.0 | 58 6.0

2 6.0 64 | 73 6.6 6.1 6.5 7.2 6.6 74 | 74 | 6.0 6.9

3 6.9 6.6 7.9 7.1 8.0 8.9 8.5 B.5 79 | 7.6 | 6.9 7.5

4 109 1 105 | 99 | 105 | 11.5 | 119 | 9.5 110 | 88 | 89 | 89 8.9

5 79 94 | 94 8.9 7.0 7.2 8.1 7.5 83 | 84 | 79 8.2
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u;y LY o v .
Q1319 ¥-5 1M NEaAUR e M0 Chiorella sp. C2 Mnnuiudiuyssng ad 10 20 uaz

30 ASUABANT

¢

il miineraauia (aaniunedns)
anuuduvesnglna (nfuAsdng)
10 20 30
12| 3 |wAs| 1 | 2| 3 |whe| 1 | 2] 3 [
0 | 186 | 189|202 192 | 364 | 352|374 | 363 | 222 | 23.4 | 243 | 233
1 | 213|204 | 212|210 | 392395 | 401 | 39.6 | 265 | 26.5 | 26.3 | 26.4
2 | 248|263 | 244 | 252 | 49.0 | 47.2 | 47.8 | 480 | 28.1 | 27.4 | 28.0 | 26.8
30300 302 (313|305 | 502|503 499 | 50.1 | 29.4 | 29.2 | 29.0 | 29.2
4 | 511|516 515|514 | 541 (523|543 | 536 302309303305
5 | 482|485 | 472 480 | 52 | 514|521 | 518 | 288 | 282 | 27.1 | 280
6 | 256|265 (257|259 | 42 421|422 421 {246 | 236 | 238 | 24.0
7 1243(233 ] 245/ 240 | 409 [ 41.1 | 403 | 408 | 22.1 | 216 | 229 | 22.2

= = L3 ] -
M1319 -6 UTu1aun Tshuevavead Mo Chiorella sp. C2 fanududuysang Ina 10 20

uaz 30 NSUABANS

Tuil Psnamnalsiueee (luTasnsudensumad)
anududuvasnglna (nfunedns)
10 20 30

1] 2 | 3 |wiu| 2 3o lwds | 1| 2 | 3 |wdw
0 |363|358 405|375 | 413 | 421 | 433 | 42.2 | 62.3 | 656 | 66.7 | 64.9
1 | 417|383 |47.8 | 426 | 456 | 409 | 460 | 44.1 |66.6|71.6 | 68.0 | 68.7
2 62.5 ] 66.8 | 61.9 | 63.7 | 55.2 60.0 | 60.5 58.6 | 742|737 | 783 | 754
31858 (912(967|91.2 | 827 | 80.8 | 831 | 822 |75.7|81.0|79.9 | 789
4 | 91.8900 936 | 91.8 | 113.1 | 1102 | 111.5 | 111.6 | 85.8 | 94.2 | 91.7 | 90.6
5 1766|892 | 918 | 859 | 100.7 | 104.6 | 105.7 | 103.7 | 64.1 | 68.1 | 76.9 | 69.7
6 |41.1|47.1 (529|470 | 672 | 71.3 | 719 | 70.1 |61.2 557556 57.5
7 | 446 (523|479 | 483 | 531 | 571 | 515 | 539 |56.5 (497|527 53.0
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M319 -7 MSATYVOINNSIY Chlorella sp. C2 Aunas TuTasimudu Inunadoulumsa

Tmdon Tumse uazgiSe 1 nSudodas

€

un fINNIgANAUUAY

avaalulasiou (1 nfuredns)

Tnunagou lunse Tmdon Tuasa ysy

1 2 3 |wav| 1 2 3 |mis | 1 2 3 | maw

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 | 0.016 | 0.019 | 0.031 | 0.03 | 0.032 | 0.031 | 0.011 | 0.011 | 0.012 | 0.011

2 10.0220.023 | 0.021 | 0.022 | 0.034 | 0.034 | 0.035 | 0.034 | 0.015 | 0.017 | 0.018 | 0.017

3 |0.028 | 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 {0,031 |0.033}0.032|0.042 | 0.043 { 0.042 | 0.042 | 0.020 | 0.018 | 0.018 | 0.019

5 [0.026 | 0.025 | 0.024 | 0.025 | 0.030 | 0.031 | 0.030 | 0.030 | 0.017 | 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 10016 |0.017 | 0.018 | 0.017 | 0.024 | 0.023 | 0.025 | 0.024 | 0.010 | 0.011 | 0.009 | 0.010

M3 ¥-8 S auvaduoIa I Chiorella sp. €2 fnnaalulasoudu InmeFou-

Tuwsa Tudow lunse uazgSe 1 nfuaodas

YSuansad (< 10° adnelnadns)

ate
=
=n.

wnaalulasau (1 nSunedas)

Tnunadon Tumsa Todunlumsa yisy

1 2 3 | wmaw | 1 2 3 | mde | 1 2 3 | mae

0 4.9 5.1 5.5 52 48 | 5.2 5.5 5.2 36 | 40 | 44 4.0

1 54 | 55 5.7 5.5 5.7 54 | 5.6 5.6 4.5 47 | 48 4.7

2 5.8 6.0 | 6.1 6.0 6.5 6.6 | 6.4 6.5 5.3 55 | 5.6 5.5

3 60 [ 63 | 6.1 6.2 66 | 64 | 6.8 6.6 5.6 57 1 58 5.7

4 6.3 6.5 6.5 6.4 67 | 7.0 | 69 6.9 5.7 58 | 6.0 5.9

5 63 | 64 | 62 6.3 63 [ 59 | 6.2 6.1 57 | 59 | 58 5.8

6 5.5 56 | 58 5.7 50 | 5.1 49 5.0 5.1 50 | 5.2 5.1

7 45 | 46 | 4.7 4.6 4.7 | 4.7 | 47 4.7 43 | 44 | 49 4.6
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ov W o 1 1 1
A1319 -9 Mininiraduiaueaa I Chlorella sp. €2 unaslulasoudy TnimaFon-

luwse Tdonlunse uazySe 1 nfunodns

Sudi sminaaduts Gaansunodas)
unas lulaseu (1 nfudedns)
Tnunadoy Tuwse Twaoy Tunse uisy
1 2 3 | whe | 1 2 3 | whe | 2 3 | mde
0 | 176 | 185 | 198 | 186 | 183 | 187 | 195 | 188 | 86 | 89 | 93 | 89
I | 227 | 226 | 229 | 227 [ 208 | 207 | 20.1 | 205 | 109 | 112 | 119 | 113
2 | 238|239 | 237 | 238 | 219 | 218 | 229 | 222 | 148 | 13.8 | 143 | 1423
3 | 257|253 (259 | 256 | 268 | 273 | 264 | 268 | 163 | 179 | 164 | 169
4 | 274 (279|279 | 277 | 299 | 28.6 | 294 | 293 | 198 | 21.9 | 18.7 | 20.1
5 | 251 | 253 | 256 | 253 | 247 | 239 | 248 | 245 | 175 | 179 { 174 | 176
6 | 249 | 243 | 242 { 245 | 208 | 20.1 | 219 | 209 | 109 | 109 | 134 | 11.7
7 | 215 (216|213 | 215 | 167|179 | 172 | 173 | 88 | 93 | 9.0 | 9.0
M1519 ¥-10 USu1auin 15 Auoeavesed ms 1o Chlorella sp. C2 fiumasluTasinwihy
Tnunangon lumsa Tmdowlunse uazgSe 1 nfudedas
Jud Ysuaualsivesd (lulasnudsniumad)
unaslulnsiou (1 nfuredng)
Tnunadou luwse Ty Tumse B3y
1 2 3 | wie | 1 2 3 | whu| 1 2 3 | wie
0 | 78.4 | 79.6 | 82.7 | 80.3 | 120.0 | 126.0 | 129.0 | 1250 | 86.8 | 82.3 | 84.2 | 84.4
1 | 87.8 | 83.6 | 909 | 87.4 | 131.3 [ 127.6 | 1344 | 131.1 | 97.0 | 94.4 | 97.0 | 96.1
2 | 96.6 | 101.4 | 882 | 95.4 | 1374 |136.8 | 142.0 | 138.7 | 97.4 | 97.5 | 100.9 | 98.6
311005 (1029 983 | 100.6 | 145.9 | 144.4 | 141.1 | 143.8 | 1003 | 96.7 | 99.7 | 98.9
4 11029 | 104.2 | 1079 | 105.0 | 147.4 | 148.2 | 144.7 | 146.8 | 102.0 | 96.6 | 102.8 | 100.5
5 1012|1006 | 93.0 | 98.3 | 1149 | 117.8 | 112.7 | 115.1 ] 989 | 96.7 | 93.9 | 96.5
6 | 971 |1005| 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 | 947 | 107.3 | 102.4 | 112.9 | 107.5 | 952 | 789 | 83.2 | 858




A1314 U-11 MINTYUBIANIY Chiorella sp. C2 ¥ FuAUEIYU 5.0 6.8 unz 8.0

81

fudl AMmsgananuag
FowEudy
5.0 6.8 8.0

1 2 3 | Wi | 1 2 3 | whn | 1 2 3 | e
0 0.010 ] 0.013 | 0.010 ! 0.011 | 0.018 | 0.019 [ 0.018 | 0.018 | 0.016 | 0.018 | 0.014 | 0.016
1 0.012 [ 0.013 |1 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 | 0.011 } 0.010 | 0.022 | 0.024 { 0.020 | 0.022 | 0.01¢ | 0.021 | 0.020 | 0.020
3 0.012 | 0.012 | 0.013 {1 0.012 | 0.031 | ¢.029 | 0.033 | 0.031 | 0.022 | 0.024 | 0.023 | 0.023
4 10.015|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 | 0.012 | 0.013 | 0.026 | 0.024 | 0.023 | 0.024 | 0.026 | 0.024 | 0.026 | 0.025
6 |0.011|0.010 | 0.012 [ 0.011 | 0.025 | 0.020 { 0.022 | 0.022 | 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 L0.019 | 0.022 | 0.021
M3 1215 mwadveaa I Chiorella sp. C2 fuomsuduiiv 5.0 6.8 uaz 8.0
Sudi WSnauwad (x 10° wodroNaaans)

oS uAu
5.0 6.8 8.0

1 2 3 | wde | 1 2 3 | wie | 1 2 3 | wiy
0 | 41 | 43 | 46 | 43 | 46 | 44 | 44 | 45 | 45 | 43 | 41 | 43
1 | 49 | 48 | 48 | 49 | 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 |58 /|55 58 {60][59]|55] 58
4 | 61|60 |59 | 60 | 65|64 61| 63 |64/ 63]|60] 62
5 |60 |58 (56| 58 |63]62|60] 62 |63]|61]|58] 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 | a1 | 40 | 4.1
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:‘ s o U aa a
M99 U-13 Tl neauiueaa s 0 Chlorella sp. C2 AfomTudils 5.0 6.8 oy 8.0

$ui ymneadita (aani)
fiowSudy
5.0 6.8 8.0

1 2 3 | wle | 1 2 | 3 |whu| 1 2 3 | wie
0 | 72 63| 78| 71 | 193194 | 196 | 194 | 141 | 148 | 146 | 145
1 | 89 | 74 | 96 | 86 | 201202198 | 200 | 162153 | 168 | 16.1
2 | 101]103 | 114 ] 106 | 207 | 21.4 | 21.7 | 21.3 | 184 | 179 | 190 | 18.4
30|18 | 119|127 | 121 | 223 | 224 | 2301 | 226 | 191 | 197 | 19.1 | 19.3
4 | 146|167 [ 148 | 154 | 247 | 258 | 255 | 253 | 21.8 | 19.6 | 205 | 20.6
5 1132148 | 126 | 135 | 212 | 216 | 212 | 213 [ 172 | 17.1 | 174 | 172
6 | 113|106 | 134 | 118 | 209 | 194 | 199 | 201 | 172 | 163 | 169 | 168
7 | 87 |79 | 98 | 88 | 196|197 (193 | 195 | 13.4 | 143 | 13.9 | 13.9

M%19 v-14 nansSuinua TsAUbeAvesa M0 Chiorella sp. C2 #

=1

Suduilu 5.06.8

Ao
Lag 8.0
Sudi YsnaunTlsiuesd (lulasnsuseniuad)
Fowsudy
5.0 6.8 8.0

12 | 3 |wie| 1 2 3 |wde| 1| 2] 3 |md

0 [727 751|734 | 738 | 101.4 | 100.9 | 104.6 | 1023 | 84.8 | 852 87.4 | 85.8
1 864 |91.0(90.1| 892 | 1026 | 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 | 932 | 94.8 | 92.3 | 934
31918898934 917 | 1264|1268 | 1276 | 1269 | 942 | 95.0 | 958 | 95.0
4 |96.7 956|951 | 958 | 146.1 | 148.5 | 1454 | 1467 | 97.2 | 96.8 | 98.5 | 97.5
5 1947 (91.0|91.6 | 924 | 132.6 | 1344 | 135.7 | 134.2 | 942 | 96.8 | 97.5 | 96.2
6 [93.6]90.7 784 | 87.6 | 116.1 | 113.5 | 113.4 | 1143 | 93.1 | 95.1 | 94.7 | 94.3
7 17590703 |68.7| 71.6 | 112.1 | 1143 | 1162 | 114.2 | 90.6 | 89.8 | 86.0 | 88.8
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M1 U-15 MITYVOIAINIY Chiorella sp. C2M2-4 Ninududuvoeng Iae 10 20 uaz

30 NTUADARNT

ANIIRANALAS

.
e
=i.

¥y ¥ [
mmwmluilmﬂgiﬂﬁ (PIURDANT)

10 20 30

0 0.009 | 0.010 | 0.011 | 0.010 | 0.017 | 0.018 | 0.019 | 0.018 | 0.016 [ 0.017 | 0.018 | 0.017

1 0.012 | 0.011 | 0.013 | 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 | 0.031 | 0.052 | 0.054 | 0.056 | 0.054 | 0.026 | 0.025 | 0.028 | 0.026

4 0.056 | 0.058 | 0.055 | 0.056 | 0.093 | 0.095 | 0.097 | 0.095 | 0.029 0.03 | 0.031 | 0.030

5 0.044 | 0.042 | 0.042 | 0.043 [ 0.071 | 0.073 | 0.069 | 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 | 0.0l16 | 0.018 | 0.016

7 0.013 [ 0.011 { 0.012 | 0.012 { 0.032 | 0.034 | 0.034 | 0.033 | 0.012 | 0.013 | 0.011 | 0.012

A1519 216 YT 0aV8 1011318 Chiorella sp. C2M2-4 innsududuvesng Ina 10 20 uaz

30 NTUADARNT

= r'd 1 A aa
sunaumaa (x 10° waddAoiadans)

=h.

of¥

y 9 o 1A
ANUWNTUYDING Ind (NFusBdAnI)

10 20 30

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

3 8.5 83 8.0 82 | 115 {113 [ 114 | 114 | 83 8.0 7.9 8.1

4 104 | 10.7 { 10.1 | 104 | 147 { 142 | 146 | 145 | 102 | 105 | 99 | 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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» 1
M99 ¥-17 NMINEa AU 1989813 10 Chiorella sp. C2M2-4 innududuvoanglna 1020

HaY 30 NTUADAAT

Sufl et (DHaansuradns)
anududuveanglaa (nSuredns)
10 20 30

1| 2 | 3 |whe| 1 | 2 | 3 |wle| 1 3 |
0 |263|269|283|27.2 376358392375 264 2731|2842/ 274
1300|301 (302|301 |40.1 | 423 | 41.8 | 414 | 30.3 | 309 | 31.1 | 308
2 | 421 | 423 | 426 | 423 | 522 | 513 | 524 | 520 | 324 | 339 | 344 | 336
3 | 482|485 | 487 | 485 | 558 [ 559 | 56.7 | 56.1 | 368 | 368 | 36.1 | 366
4 | 597|598 (596|597 629628612 623392398 | 383|391
5 | 552|556 (555 554|487 |478 | 482 | 482 | 37.1 | 353 | 369 | 364
6 | 351347 (345|348 [ 429 418 | 428 | 425 | 33.9 | 33.7 | 324 | 333
7 237 (239|241 239|398 |387 392392 201|203 | 296 | 29.3

M1912 v-18 1Sunaa lsfivesduosamsw Chlorella sp. C2M2-4 innududuvesng Ina 10

20 14ag 30 NTUNDANT

ud Y Ishuesd (lulasnSudensuesad)
anududuvasnglaa (nfunedns)
10 20 30

1 2 3 | wde | 1 2 3 wie | 1| 2| 3 |
0 | 493 | 487 | 50.6 | 49.5 | 38.4 | 36.7 | 40.3 | 38.5 | 52.1 (545|532 53.3
I | 542|518 | 590 | 550 | 49.1 | 43.8 | 527 | 485|689 |72.6 | 658 | 69.1
2 | 737 | 621 | 591 | 650 | 647 | 713 | 764 | 70.8|71.9|77.2|79.0 | 76.0
3001022923 | 952 | 966 | 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 | 878 | 83.8 | 856 | 857 | 1313 |136.6]127.3 | 131.7 | 734 | 71.6 | 67.4 | 70.8
6 | 563|689 | 636|629 9.1 |959 | 980 ]| 96.7|54.7|652|72.7| 64.2
7 | 514 | 456 | 47.1 | 48.0 | 752 | 795 | 81.1 | 78.6 | 522|579 | 462 | 521
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A1919 ¥-19 AIDTYUDIATHIW Chiorella sp. C2M2-4 Hiunas TuTasioudlu Tnunando-

Tumsa Tmdonlwase uazgiSe 1 niudedns

il ANIIRANAULA
unasTulaswu (1 nfudAsansy)

Tnunad@onTunse TyidenTuasa yisy

1 2 3 |wie | 1 2 3 | wdv 2 3 | i
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 | 0.036 | 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 | 0.031 | 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 | 0.023 | 0.021 | 0.022 | 0.022
4 ]10.045 [ 0.044 | 0.043 | 0.044 | 0.054 | 0.056 | 0.059 | 0.056 | 0.029 | 0.028 | 0.027 | 0.028
5 |0.036 | 0.035 | 0.037 | 0.036 | 0.037 | 0.039 | 0.038 | 0.038 | 0.021 | 0.022 | 0.020 | 0.021
6 | 0.03 0029 |0.032 | 0.030 | 0.030 | 0.033 | 0.033 | 0.032 | 0.018 | 0.016 | 0.015 | 0.016
7 | 0.027 | 0.026 | 0.024 | 0.026 | 0.013 | 0.015 | 0.017 | 0.015 | 0.011 [ 0.013 | 0.013 | 0.012

= L8 1 o 1 =1 a
M1319 U-20 USUIyaavese s 10 Chlorella sp. C2M2-4 fiunas Tu Tasinuilu Tnunasou-

= = W 1 =
Tumsa TnaouTuase uazgiSo 1 nSunodns

ud Ysuesad (< 10° wadreiadans)
uraslulaseu (1 nfudedag)
Tnunadon luwse Tdon lumsa uisy

1 2 3 | wmde | 1 2 | 3 |whe | 1 2 3 | iy
0 |44 | 41 | 43| 43 | 48 | 49 | 49 | 49 | 37 | 39 | 41 | 39
1 | 47|49 | 47| 48 | 50 | 57 | 56| 54 | 42 | 45 | 46 | 44
2 | 49 | 49 [ 50| 49 | 56 | 55| 57| 56 | 45 | 47 | 48 | 47
3 |53 (52 (55 53 |60)62]53]| 58 /]50]50]52] 5.1
4 |56 |56 57| 56 |59|60|60] 60|51 ]521]52] 52
5 | 55|56 |57 56 |56]5758]| 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




:’ W 1 4 1 o
M319 v-21 i naedui Ve Mo Chiorella sp. C2M2-4 unaa lu Tasinuniu

TGy lumse Ty luese uazySe 1 nSudedas

g6

Suil mrinesadauds @oaniu)
unaslulasiou (1 nfusodns)
Twunendoy lunse Tdvu luase g3y

1 2 3 | wde | 1 2 3 | wle | 1 2 3 | iy
0 208 | 213 | 225 | 215 [ 203 (216|218 ) 21.2 | 136|129 | 143 | 13.6
| 23.7 | 23.8 | 247 | 24.1 | 224 | 233 | 229 229 169 ( 17.7 | 17.7 | 174
2 259 1263|267 263 | 2981297 | 286 294 | 169 | 169 | 16.8 | 16.9
3 276 | 279 (278 | 27.8 | 326 | 334 | 32.5 | 328 | 18.6 | 18.2 | 187 | 185
4 289 | 289 | 284 | 28,7 | 389 | 386 | 399 | 39.1 | 224 | 229 | 22.8 | 22.7
5 26.7 | 26.1 | 254 | 26.1 | 309 | 31.8 | 31.7 | 31.5 19.1 | 19.3 1 19.5 | 193
6 251 | 258 | 252 | 254 | 276 ; 276 | 284 | 279 [ 178 {175 | 174 | 17.6
7 248 |1 2477 | 243 | 246 | 23.8 1 23.7 | 246 | 240 | 13.2 | 13.6 | 13.3 13.4

A1312 9-22 YSuain Tshuotavesamsie Chlorella sp. C2M2-4 fiunadlu Tasinwily

Twmanson luase Tnaouluase wazgSo 1 nSuaedng

Sudi YsmaunTshuees (lulasniuseniyad)
unae lulasiou (1 nfuseans)
Twumenden Tuwsa Imaea luase yisy

1 2 3 | whe | 1 2 3 |wde | 1 2 3 | wie
0 | 835|857 | 87.7 | 856 | 1284 1305|1332 |130.7| 963 | 994 | 978 | 978
1 | 987 | 86.7 | 924 | 92.6 | 142.8 | 133.3 | 140.1 | 138.7 | 102.4 | 108.1 | 97.3 | 102.6
2 | 1065|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 | 114.3
4 1335113951422 | 138.4 | 149.7 | 1464 | 145.6 | 147.2 | 1245 | 117.5 | 113.9 | 118.6
5 | 1151 | 1179 | 1153 | 116.2 | 129.6 | 128.9 | 137.4 | 132.0 | 105.7 | 109.6 | 98.6 | 104.6
6 | 1045|1150 | 111.7 | 1104 | 114.9 | 108.1 | 122.1 | 115.0 | 97.2 | 87.9 | 82.9 | 89.3
7 | 525 | 609 | 664 | 59.9 | 104.7 | 101.2 | 95.0 | 100.3 | 80.1 | 83.4 | 82.0 | 8I.8
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M1319 ¥-23 AT YYOIAHIW Chiorella sp. C2M2-4 ey iy 5.0 6.8 uaz 8.0

fui AINTAANAULET
fomTudu
5.0 6.8 8.0

1 2 3 | wie | 1 2 3 | wle | 1 2 3 | mde
0 | 0.000 |0.010 | 0.010 [ 0.010 | 0.019 | 0.02 | 0.019 | 0.019 | 0.019 | 0.018 | 0.02 | 0.019
1 |0.010 | 0.012 [ 0.011 | 0.011 | 0.020 | 0.021 | 0.020 | 0.020 | 0.021 | 0.020 | 0.022 | 0.021
2 | 0.014 | 0.014 | 0.013 | 0.013 | 0.022 | 0.023 | 0.025 | 0.023 | 0.022 | 0.021 | 0.022 | 0.022
3 0.017 | 0.016 | 0.018 | 0.017 | 0.032 | 0.032 | 0.033 | 0.032 | 0.024 | 0.024 | 0.025 | 0.024
4 10.022 0023 |0.024 | 0023 | 0.038 | 0.037 | 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 | 0.029 | 0.028 | 0.029 | 0.029
6 |0.0130.012|0.013 | 0.013 | 0.024 | 0.023 | 0,022 | 0.023 | 0.026 | 0.026 | 0.026 | 0.026
7 |0.010| 0011|0012 | 0,011 |0.021 | 0.019 | 0.02 | 0.020 | 0.023 | 0.024 | 0.022 | 0.023

M99 ¥-24 YSINsadveee 30 Chlorella sp. C2M2-4 ifomSuAWTY 5.0 6.8 uaz 8.0

Suf USunuaad (x 10° madapiinaans)
fiowSudu
5.0 6.8 8.0
1 2l 3 |wiul 1 | 2| 3 |l 2 | 3 | wie
0 | 48 | 43| 47 | 46 | 59 | 57| 60| 59 | 57| 55| 51| 54
1 {51 |49 50| 50 |63]|62]|61|62/|59]|58]| 56/ 58
2 | 61 (59| 58| 59 6568 63| 656361 60] 61
3 | 61|60 ]|59| 60 |69|69]65]| 68 |65 ]|64]|63]| 64
4 | 65|64 | 63| 64 71170 68| 70 |68 ]| 66| 65/ 66
5 | 64163 62| 63 |70|69]|67] 69 |67/ 65| 64]| 65
6 | 59| 58|57 | 58 [65]|64|63]| 64|61 60] 58] 60
7 |49 | 48 | 49 | 49 | 58 | 57 | 55| 57 | 54 | 52| 55| 54
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W ¢y ] ada 4 v u
M3 U-25 WIHUNIBAUAIUDITINS 0 Chlorella sp. C2M2-4 MBI UAWTIY 5.0 6.8 LDz

8.0
Sud dwnaadue (Iaansumapans)
Fowsuduy
5.0 6.8 8.0
1 2 3 | whe | 1 2 3 @i | 1 2 3 | wde
0 | 107|112 98 | 106 [ 203|194 | 216 | 204 | 18.1 | 176 | 16.7 | 175
I | 119|118 | 114 | 11.7 {21.8]209 | 228 ] 21.8 | 182 | 183 | 18.1 | 182
2 | 146|138 129 | 13.8 | 227 [ 213 ] 228 | 227 | 189 | 19.1 | 19.0 | 19.0
3 149 [ 152 | 17.7 | 159 | 23.6 | 239 [ 243 | 239 | 199 | 194 | 19.5 | 19.6
4 195219239 | 21.8 | 257|283 (295 | 278 | 22.0 | 225 | 21.8 | 221
5 | 156|161 | 174 | 16.4 | 283 | 276 [ 272 | 277 | 174 | 172 | 174 | 173
6 142 | 124 | 135 | 134 | 265 | 263 | 264 | 264 | 158 | 16.3 | 16.1 | 16.1
7 | 11.8 | 11.8 | 124 | 120 | 242 | 242 | 23.1 | 238 | 143 | 158 | 15.6 | 152

M313 1-26 USanaua Tsiusudvosamiw Chlorella sp. C2M2-4 Py Uiy 5.0 6.8

1az 8.0
Suds YFunaualsiueos (lulnsnsudensuaad)
fowSudu
5.0 6.8 8.0
1 2 3 méu 1 2 3 LQE'U 1 2 3 Lﬂ?;ﬂ
0 |754|781/|769| 76.8 | 103.4 | 109.9 | 104.6 | 106.0 | 69.9 | 72.9 | 74.4 | 72.4
1 8891978 | 92.8 | 93.2 | 1057 | 110.3 | 106.3 | 1074 | 76.6 | 81.0 | 83.2 | 80.3
2 |922]975|97.0| 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 |98.8(993|989 | 990 |166.1 | 158.1 | 154.4 | 159.5 | 102.9 | 98.5 | 98.5 | 100.0
5 1924956 (939 94.0 | 160.4 | 150.9 | 154.7 | 155.3 | 90.5 | 89.9 | 87.6 | 89.3
6 |880 930|926 91.2 [146.1 | 135.7 | 131.4 | 137.7 | 85.6 | 83.4 | 80.4 | 83.1
7 | 81.5(89.6 930 8.0 | 141.2 | 115.6 | 1233 | 126.7 | 79.9 | 78.0 | 75.0 | 77.6
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Y Ay 8 J g = ¢ o aa A& o a =
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L)

ANUEANID UM ST AL TnUea M3 10 Chlorella sp. C2 DY Chiorella sp. C2M2-4 1Y

o o 1 = = ¢ & 9/ o Y-S o o
Wugnawhiinaaonisnasun lsnusesd 5919 1dsunsuAuiumeada SPSS 119sdu 14.0

Tal935M3A U INIUL ANOVA 18% Duncan Multiple Rark Test Tun133ias

o

H

M3 A-1 MSITYVBIAMIY Chlorella sp. C2 Uz Chlorella sp. C2M2-4 aeWuinaoi 14

= '3 = ey
NMTUATIEUNITDN

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups 11341.63
187 2 .093 .000
5
Within Groups .000 6 .000
Total 187 8
DATA
Duncan
ANIRANAULAS Subset for alpha = .05
(560 W1 Tuns) 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.



- o [ w o
A1 A-2 US1aUmadveaa M Chiorella sp. C2 Uz Chlorella sp. C2M2-4 euWugnaty
A8 AnSIZN 1R

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
YSuwasad
(x 10° Lcﬁﬁﬁﬂl ﬂﬁﬁaﬂi) N Subset for alpha = .05
1 2
2 3 5.8000
C2M2-4 3 6.3000
Sig. 1.000 069

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



= T i = o aad ¥y 9
M3 A-3 MITIITYVOITINIW Chiorella sp. C2 ﬁllﬁlﬁnﬂﬂ'lﬁ']lﬂﬁ'lzT’Tﬂ'lﬂﬁﬂﬂﬁﬂ?]uﬁluﬂlu

woang laa 10 20 uaz 30 NiudoAN3

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
ﬂmmq’jufﬂungjﬂﬂ Subset for alpha = .05
(nSuRadns) N 1 2 3
30.00 3 .0240
10.00 3 .0370
20.00 3 .0720
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



Wuduvaanglaa1o 20 uaz 30 nfuAsing

= 4 ] - = 4 e
M319 A-4 US1Nauaradvesa s Chlorella sp. C2 11 18910M15 RS 12N 1SadANAY

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups 7.149 2 3574 5.614 .042
Within Groups 3.820 .637
Total 10.969
DATA
Duncan
anundudung g Subset for alpha = .05
(nSuspdng) 1 2
30.00 8.9000
10.00 10.5000 10.5000
20.00 11.0000
Sig. 053 444

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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: o T = o o« Ao
@719 A-5 hminaeauivesani g Chiorella sp. €2 N 1AM TnTEHMIadann MY

Wuduvesnglae 10 20 uaz 30 niuRodAnT

ANOVA
VAR00002
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
mmt‘l’fu%uﬂgiﬂﬁ Subset for alpha = .05
(nSuredng) N 1 2 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.



= 4 v { = o ana
MW A-6 U 1sNuoeavedd 113w Chiorella sp. C27 1d01nn15ns1zimaadan

AududuveangIneg 10 20 uag 30 nfudodns

ANOVA
VARO00002
Sum of
Squares df Mean Square F Sig.
Between Groups | 835.962 2 417.981 52.349 .000
Within Groups 47.907 6 7.984
Total 883.869 8
DATA
Duncan
ﬂ’JHJﬁJ’lJiTﬂﬂgIﬂﬁ Subset for alpha = .05
(nfunnans) 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 homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



= ] { = ¢ aad
A1519 A-7 AT TQYYIAINIIY Chlorella sp. C2M2-4 i IAINNII AR TIZHNIIATANAIWY

Wuduvaanglaa 10 20 uaz 30 niwse 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
anududy Subset for alpha = .05
nglaa
(nFunedn3) 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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a 1 3 = a acd
A1314 A-8 USimueradvoaa M Iy Chiorella sp. C2M2-41 TA 1AM inTIEin1sadanny

Wuduveinglna 10 20 uaz 30 n3uAB 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
mm“’,’m%’uﬂqiﬂﬁ Subset for alpha = .05
(nFusioany) N 1 2
30.00 3 10,2000
10.00 3 10.4000
20.00 3 14.5000
Sig. 195 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



: o 1 = o 4 aa&
M99 A-9 Y inaduiweaa e Chlorella sp. C2M2-4 1R110M13 AT ITHMIRDAN

ANudndu veanglaa 10 20 uag 30 niuAedns

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
amndudy Subset for alpha = .05
nglna
GHCLGIE 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.



adannusuduvenglaa 10 20 uaz 30 nSu Ae dns

a = 4 v a =) <
135149 A-10 ﬂiu1mllﬂiiﬂuﬂﬂﬂﬂlﬂﬂﬂ1ﬁi1ﬂ Chlorella sp. C2M2-4°l’1ul?’],ﬂ'lﬂﬂ‘1§?!ﬂ‘i13?11’11\‘1

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
Adudu Subset for alpha = .05
nglna
(nFusniag) N 1 2 3
30.00 3 94,7000
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 ] = = o
M99 A-11 NSNS YVDIANI10 Chlorella sp. C2 #1AvIANI5UATITHN ST

aa A ]

DANLHON

TuTasuduTnunadon lwase TmReon luase uaz gise 1 n¥uaadas

ANOVA
VAR00002
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
uvas luTasiou Subset for alpha = .05
(1 NTusiaans) N 1 2 3
Qisy 3 0190
Tnunandon luasy 3 0320
Tandon luasn 3 0420
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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= v a = o aaa ¥
@1319 A-12 YS1anradueaa My Chlorelia sp. C291 ldnnMIIinnenmaadanumas

TulaswuiluTnumedon lunsa Ta@ouluase 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
uviaslulasiou Subset for alpha = .05
(1 NTURDANS) N 1 2 3
uise 3 5.9000
Twunengou lumsn 3 6.4000
Taaen lumsn 3 6.9000
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



101

cy o o [ a' a r'd aan : Y
A1519 A-13 IR AUV MY Chiorella sp. C291 140 1ANIT AATIEHN A DANUMAY

Tulasudu Tnumadon luase Tndonlunse uas giu 1 nfudedas

ANOVA
VARG0002
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
unae luIasiou Subset for alpha = .05
(1 nSumodng) 1 2
gisy 20.1000
Tnunedonlunin 27.7000
Tandon lsuasn 29.3000
Sig. 1.000 11

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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= L4 1 - = a aas
M1 A-14 USnaunTsiueudvesansio Chiorella sp. 271 1d01nMs s 1zHnsanan

uvasTuTasmuiluTwumadonluasa TnRen luwse waz g 1 nfudedns

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
uraslulnsou Subset for alpha = .05
(1 nSuADaRI) N 1 2 |
g5y 3 100.5000
Twunadoy luwsy 3 105.0000
Tm@ey lunsn 3 146.8000
Sig. .083 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000,
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]
aas 1

= v § = o
1319 A-15 MITRTYVOITTHIY Chiorella sp. C2M2-4 ﬁulﬁ“lﬂﬂﬂﬁﬁlliﬂiwﬂﬂﬂﬂﬂﬂﬂuﬂﬁ\i

TuTasnuilu Tnumendoyluese TndouTuaia uazgise 1 niudedas

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups | g 2 001 217.960 000
Within Groups .000 6 .000
Total .001 8
DATA
Duncan
uvaslulnsiau Subset for alpha = .05
(1 nSuAnany) N 1 2 3
g5y 3 0280
TnunaFou luasn 3 0440
Tydaou lwnasy 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,
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= 1 = = s aed '
M1312 A-16 US1nausadueaami 1y Chiorella sp. C2M2-411 Td91nns Tns i vineadanuvas

TuTasudu Iwmedon luase Tandoulunse uaz gi5o 1 nsudedag

ANOVA
VARG0002
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
unadlulnsiou Subset for alpha = .05
(1 nfusiadns) 1 2
sy 5.2000
Twunendoy lumsn 5 6000 5.6000
TmAoy Tuasn 6.0000
Sig. 085 410

Means for groups in homogeneous subsets are displayed.

a Uses Hamonic Mean Sample Size = 3.000.
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:‘ o 4 ' - = o« aad
M1319 A-17 1IN ad U838 Chiorella sp. C2M2-47 130103 AT IZHN1NADAN

unae TuTnsoudluTwamedon lunsa Tmdon lunie uee gise 1 nfuaedas

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
unadlunsion Subset for alpha = .05
(1 nFuriadng) N 1 2 3
sy 3 22.7000
TwunenFoulwasn 3 28.7000
Twdvy sy 3 39.1000
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Hamonic Mean Sample Size = 3.000.



= = o T i =
A3 A-18 USuaun 15 HiuosaueIavs g Chiorella sp. C2M2-411 1311AMI TN 1N

Ao ' a = o
ﬁﬂﬂmmmuluﬂﬂ‘iwm‘i‘_’uTWLmﬁLG])'Ull"lum‘m I“ﬂlﬂﬂl“lulﬂﬁﬂ LmSQL‘iU

1 NSUADANT

ANOVA
VARQ0002
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
unasuIasiou Subset for alpha = .05
(1 nfunoand) N 1 2 3
3y 3 118.6000
Tnunendou Tuasn 3 138.4000
Tadonlwasn 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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a 1 2 = L3 aada a
A1514 A-19 ST UDINNIIW Chiorella sp. C2 H 1AM IR IIMIABATiOMTUAY

5.0 6.8 un 8.0

ANOVA
VAR00002
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
fomSudn 1 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.

107



= t ci =y o P
A1914 A-20 USNaIrad ve e nIng Chlorella sp. C29 1AIANT UNTIZHNADANAIDY

51 5.0 6.8 Unz8.0

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
fowSudu 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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A1519 A-21 W INEasUTvea M Chiorella sp. C2H 18InMI TN IEHNeataNoY

(U 5.0 6.8 uaz 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 244.120 8
DATA
Duncan
Subset for alpha = .05
ﬁm«m’?nﬁ' " N 1 2 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.



=3 =y L4 r P s aas
1314 A-22 YTinaun15h1sRv0I8 M8 Chiorella sp. C291 MIInMITATIZHMTRAN

NOFTUAU 5.0 6.8 LLAZ 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
FoviSuduy N 1 2
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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M1979 A-23 MSITYUDIAMSW Chiorella sp. C2M2-4 # 1801013 Tins1erineadannes
(GUAU 5.0 6.8 LAY 8.0

ANOVA
VAR00002
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
FowSudu N 1 2
5.00 3 0230
8.00 3 0350
6.80 3 .0370
Sig. 1.000 280

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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A1519 A-24 UTuradueaa I e Chiorella sp. C2M2-471 1A01ART UNIILHN1ADANNIOY

1I3UAY 5.0 6.8 UAZ 8.0

ANOVA
VAR00002
Sum of
Squares df Mean Square F Sig.
Between Groups 487 2 243 12.882 007
Within Groups A13 6 019
Total .600 8
DATA
Duncan
Subset for alpha = .05
fonSudy 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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s o 4 ' P a o anda
13149 A-25 u‘IHUﬂlcﬁaailﬁ’qmaQﬁ1w51U Chlorella Sp. C2M2'4anl9,{%‘|ﬂﬂ‘ﬁ1Lﬂ5‘|zﬂﬂ‘|‘1ﬁﬂﬂﬂ

WOTFTUAU 5.0 6.8 LA 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 2.919
Total 87.300 8
DATA
Duncan
Subset for alpha = .05
feFEudu N 1 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.
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= 4 ] { = o
M3 A-26 YSuaun TsiiuosAuoaa1vse Chlorella sp. C2M2-411d01nA15ins1erime

ADANWIOMIUAY 5.0 6.8 LAY 8.0

ANOVA
VAR00002
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
fomTudy N ! 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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