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The Cultural of Chlorella (Chlorella sp.) Under Different Light Sources and

Wavelengths Condition.
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Abstract

Plankton is an important organism for other living things. Especially, phytoplankton contains pigment
in cells, can absorb light energy and use in the process of photosynthesis and provide organic matter.
Phytoplankton is the primary producer of the food chain and food web, being food for zooplankton, aquatic
larvae and aquatic animal; as well as being utilized by humans in the breeding and nursing of aquatic animal.
Therefore, the light factor is very important for phytoplankton photosynthesis.

Study on ten types of different light wave length of white light Fluorescent bulbs (Color Temperature
6,500 K), white LED bulbs (Color Temperature 6,500 K), white LED bulbs (Color Temperature 15,000 K), warm
white LED bulbs(Color Temperature 3,200 K), Infrared LED bulbs (730-740 nm), red LED bulbs (620-625 nm),
Orange LED bulbs (590-595 nm), Green LED bulbs (520-525 nm), Red LED bulbs (620-625 nm), Blue LED bulbs
(460-465 nm) and UV LED bulbs (520-525 nm) in cultured of Chlorella (Chlorella sp.) cultured under laboratory
conditions (25°C temperature-controlled room). Cell samples were collected every 24 hours for 10 days. At
the end of the experiment showed that light from the Blue LED bulbs (460-465 nm) can increase the maximum
number of cells with the average of growth rate 0.69+0.12x10° cells/day followed by the second White LED
bulbs (Color Temperature 15,000 K) cells averaged 0.65+0.11x10° cells/day and the third sequence, Red LED
bulbs (620-625 nm) cells averaged 0.62 +0.38x10° cells/day, respectively.

Keywords: Cultural Light Wavelengths Chlorella
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voaUfRnnsues General Electric dalulud a.. 1972 M.G. Crawford ladunulalonaauasdindasiivhainaisfss
wailn GaAsP wazlulifieafiu Herbert Maruska uay Jacques Pankove lisauffuiimunlalenduasdsiag (violet) Tu
\Huadausnarnasiasninin gallium nitride (GaN) Sawanisunuiinlugnsimunlalonduasdinfulag Shuj
Nakarnura Tud .4, 1997 91n1sHALI9INE5A97IUwER indium gallium nitride (InGaN) (WsMs way lyedud,

2017)
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fnsAinvannineiieafunisussgndlduasainuasa LED titlemsimzdgnaenlsl uasdnvanssdia Tasvisuas
Aunainaronsiiiunsdnaszsiuda (Saebo et al, 1995) luvariithuasdinSuiinasensiauiraslsnana, nsadns
paolsfladuazn1silauinlu (Senger, 1992) LLazﬁiwmmjw'ﬁ'smaa?ﬁwﬁ'uﬁmaLaﬁf,yLﬁuimﬂuaal,uﬁmﬁﬂﬂml,asﬂmLmﬁ
wnauaziniduiinadonssuIunsduAswiLawedEd (Goins et al, 1997:Tanaka et al, 1998)
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JUTNENYaU VeI (Schuerger, 1997) wasdthduiiauddyensduasziudmeseaslsitad, nsduassioules,
nsduaiuvvesnasls warauazlnln@uwda (Tibbtts, 1983), naen LED gﬂj’lﬂﬁ‘uLLaSﬁLLﬂﬂlﬁQﬂﬁﬂmﬂ%ﬁﬂw’lL?]IEJ’JﬁjUﬂ’li
FupsziuaIosaunsuany (Tennessen, 1994) sgnslsfmulunisinuvansndslinasenuiwavemaon LED fna
FensmeuALDIesAT AR Ity uaznavesnsatyiulavesituarnisiansUTsdnvaresiiniiasdunaon
naaesszULdafiniaiude (Kong Sik shin, 2008)

A3@nw Capsicum annuum ieldfuuasdunsaaninsoassdunalduinniinislasunasdan (Brown et
al, 1995) luvaut Triticum aestivum Masadulnneldnasa LED Aunsdihminsnuialosniiinsagiulnangld
uaadvIIRENltdIAY (Goins et al,, 1997)

MNNIANIMSINELEDS Spirulina platensis laglduasainvaonueada (Wes, Wdes, Gy, G0 wazan)
‘W‘Ud']LLaqmmﬂaamLLaaﬁﬁﬁLLmﬁwasiamiLﬁ]‘%ﬁg@ﬂimmm?'iqml,asiaaaqmﬁaLLaamﬂwaamLaaﬁaﬁsm, WA, WD ey
Y3y auddu (Chin et al, 2007)

INNISANWINANTENUVRIMARN LED duas, viaen LED dundy, vaoangealsaigud soni1siasqydule uay
Wangusvesiueuiideslunaeanaassszuulanuimasn LED dua, vaeavigeaisaisuduazvasn LED &y
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LED Bun5143m (730-740 nm), wiaaa LED dumd (620-625 nm), naean LED ddu (590-595 nm), naen LED 13e3 (520-
525 nm), waon LED d1hidu (460-465 nm) uazsiaan LED g7 (390-400 nm) F1u7U 10 fegesinvtinua Tnelvilas
wilasnanidunan 12 Filuwietu wavkrdsiudauasts 10 wiafidnsuslaandsluihiiude 18 watts
2. MIwTRtukazinzinanisasyAulavenasisaan

2.1 duiusunuadsgrinanadeslagld Haemacytometer Sufas Hand counter neldndasqanssmivn 24
Falug 1uian 10 Ju iflensraadeuUimuAUMLIEAd LA ILASNI N3 AUTR (Growth rate; K) 184

v

AABLTaa 398nsN1siSeiule (K) wild &l (Phatarpekar et al., 2000)

In Ny -In Ny
t

K =

deo N, = mnuvunuluvsseadunasireufivdetuninsesidnsnisieiayiuln (cells)
N, = AruvusLuraduNasinouRiTs s (cells)
t = 9g8¥49a1 (days)

2.2 Ansghtoyameadfiilevnarauuandvessasmsisdyiulauiarnsvaasdlag U RS ILUUEY
na0n (Completed Randomized Design) T1A51¢¥ U85 an19afiAlaen1371AT1211AIULUTUTIU (ANOVA) Lag
WisuiisuAnad ssnsnisas raulaiionanuunnis feyaluusazyanisnaasvesnd unasusazviad1e3s
Duncan’s multiple range test seauAuLT osfu 95% (audds 13 ousssy, 2542) wavUsrunanasielusunsy

ﬁﬂﬁfﬂg"d IBM SPSS Statistics for Windows (Version 21.0; IBM Corp., Armonk, NY. USA)

LED White 18w
15000k

Ruorescence 18w
Daylight 6500k

LED White 18w
6500k

LED Warm White
18w 32000k

LED Infrared 18w
730-740 nm

LED Red 18w
660-665 nm

LED Orange 18w
590-595 nm

LED Green 18w
520-530 nm

LED Blue 18w
460-470 nm

LED LV 18w
390-400 nm.

Figure 1 Different light wavelengths of white light Fluorescent bulbs (Color Temperature 6,500 K), warm white
LED bulbs (Color Temperature 3,200 K), white LED bulbs (Color Temperature 6,500 K), white LED bulbs (Color
Temperature 15,000 K), Infrared LED bulbs (730-740 nm), red LED bulbs (620-625 nm), Orange LED bulbs (590-
595 nm), Green LED bulbs (520-525 nm), Red LED bulbs (620-625 nm), Blue LED bulbs (460-465 nm) and UV
LED bulbs (390-400 nm).

NawariIansal
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nan1sAnwdnSnaversMIAdukaTiset Ui ensesaiulavrenaeisaan TneAnwuassnaty 10 via
flo uasdvnanraenngesisalsus (eumgild 6,500 wwadu)vaen LED &e3ulv (@umailid 3,200 inaiu), naen LED
a1 (gumglid 6,500 1Aaw), waen LED #v1 (@euuqiid 15,000 iAadw), waen LED unsisa (730-740 nm), naen
LED Aun9 (625-625 nm), naen LED Ada (590-595 nm), naea LED AT (520-525 nm), waen LED Auiiu (460-
465 nm) uagviaan LED &7 (390-400 nm)mgldnisatuauiadewindenluriesiAinsieatuiinansdneidauans
Tunndl 1-2 waeensnedl 1-2

\delsunsveasanisunaesaaiisiuiueadisuduade 0.13-0.20x10° wad/daddns lunnyanisvaaes
PnmstusueadveseasisadensiiaTueirauaiisnety 10 ¥iin wuiwmasn LED dtnitu (460-465 nm)
fiduauwadiodvanniian 7.22x10° 1wad/fadans sesasnfeuasannuasn LED duas (620-625 nm) dduiuimad
WAouniign 4.80x10° lwad/Iaddns wagvasa LED @11 (quugiid 15,000 adw) S9uuwadiiivedogage
4.36x10° Wwad/fadans Tadiwuimann LED Busuan (730-740 nm) anansaifiwdiuiueadaaoisadnlddosdigad
wadiads 0.51x10° wad/adans setaundiuiidesfeuasannviaen LED Adu (590-595 nm) fs1uiuwadiade

0.66x10° Wwad/Naaans

Figure 2 Growth of Chlorella sp. under differe‘nce Light sources condition of white light Fluorescent bulbs (Color
Temperature 6,500 K), warm white LED bulbs(Color Temperature 3,200 K), white LED bulbs (Color Temperature
6,500 K), white LED bulbs (Color Temperature 15,000 K), Infrared LED bulbs (730-740 nm), red LED bulbs (620-
625 nm), Orange LED bulbs (590-595 nm), Green LED bulbs (520-525 nm), Blue LED bulbs (460-465 nm) and UV
LED bulbs (520-525 nm) at starting the experiment (A), 5 days (B) and 10 days (C).

Table 1 Analysis of Variance for Growth rate.

ANOVA

Sum of

Squares df Mean Square F Sig.
Between Groups 3.135 9 .348 15.423 .000
Within Groups 2.033 90 023
Total 5.168 99
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Table 2 Growth rate difference analysis (x10° cells) of Chlorella sp. under difference Light sources condition.

Treatment Growth rate (Cells/day) P-value

Florescence 18w Daylight 6500 k 0.54+0.09°<

LED Warm White 18w 3200 k 0.41+0.06%

LED White 18w 6500 k 0.50+0.09

LED White 18w 15000 k 0.65+0.11%°

LED Infrared 18w 730-740 nm 0.16+0.068 0.00
LED Red 18w 660-665 nm 0.62+0.38>

LED Orange 18w 590-595 nm 0.18+0.05"

LED Green 18w 520-530 nm 0.31+0.35¢"

LED Blue 18w 460-470 nm 0.69+0.12°

LED UV 18w 390-400 nm 0.44+0.12%

v
o a

NaN1IANBI9RNIINISRSYAUlaNUIAaRLIsaa N ldnasa LED U8 (460-465 nm) gns1n1stasgiuls

] Y

WwaBNINAIgAWIiY 0.69+0.12x10° wwadretu dallanuuandwegnilieddynaifiduilivasaigeeisaigud

'
Ao o

(gaumndid 6,500 aTw) NHERTINTRTYRULAREBWNAY 0.5420.09 x10° Wwadraiu (P<0.05) d1duiniAsvasn

N o

LED &v13 (@euudld 15,000 1AaTw) wagnaea LED duns (620-625 nm) 1695115693 guiiulniad gsesasunyiniy

0.65+0.11x10° Uaig 0.62 +0.38x10° wwadsoiu mua1du Jedlasnnnimasnvigesisaiud (@uunid 6,500 nalu)

N o 1Y a

wildifiauwansinsenafidudAgyneadifduilivasangeeisawwud (P<0.05) diunasisadiiildvasn LED dv1n

4 @

(gaunnid 6,500 1Aa3W), waea LED g7 (390-400 nm) uazvaen LED dre3ulavi (gaungiid 3,200 1aadu) d6msinns

]

o o

Lﬁiglﬁuima?{awhﬁ’u 0.50+0.09x10%, 0.44+0.12x10° wag 0.41+0.06x10° WwaaReTu AuEIRy Sailatiosninvaon

o w

Woaisalud (9rumid 6,500 taadu) wilianuuandwedwilteddynuadftuilivasarigesisaisus (P<0.05)

Y

dupastsaannliviaan LED dunssa (730-740 nm), viaan LED @dy (590-595 nm) wavviaam LED &g (520-525
nm) §8ns1n9asaulaienINagawintu 0.16+0.06x10°, 0.18+0.05x10° uag 0.31+0.35x10° LyadAB iU ANUEIAU
Fallidesnivaenangesisaitus (@uviid 6,500 waadu) Bellanuuansdegiiduddyneadadunlivasarges

Y

L5@gUst (P<0.05)

nsihmasn LED uszgndltlunisndnunasineufivedanasisasimeluriesufiinislanaiuiumels
sydunils Ao svovifinsuaueteTnivesnasisaan Mldvaoa LED dtniiu (460-465 nm), viaen LED #4717 GRIVEH
& 15,000 LAAIY) wazuaan LED @wma (620-625 nm) afcui‘[,usd'mzaxnmﬁiﬂélﬁmﬁu Ao 929%ufi 2-5 YaIN1TMAADY B9
L‘ﬂmmisEJznmﬁmmsamiamsLﬁ"uLﬁ'EnLLwaqﬁmauﬁ%Lﬁaﬁwlﬂwﬂiﬂwﬂmmﬁqm @amn, 2543) faudnusunaas
\wdsvesnaaisaanfiliannslivasangosisawudazdmliunndsiunasndiléannuasn LED dv1 (guvndid 15,000
\AadL) wazmaen LED Auwns (620-625 nm) fnu usminfiansandsuszansamserinisuslaandsenulwihfiviadu
wazengnsldauvesmasa LED isnutundn Aenasilvdumunisudnsemirenisuilaaliiiinimasangesisa

wiud wevnnazihlulgiuknasinauiivnsaNveind uenaazAaalinisAnw il ALl U 090N AR ULEIRINaan LED
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714 1llsannenadisaaingdiwan Chlorophyll fisineiu duenaduwmsbidiaruaunsaluniswigdivlanigldaniog
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MNMsAnyIMAaeIasillannsaasuldiinisimeiiesaaeisad inigliuasainaen LED d11du (460-465
nm) Tilsednsnmmednsinisasyiivlaveinasisadiuinian Aedldnsn1siuduiad svaugaduiniigaile
Wiguiiguivanisuslaandsnulihaviniu (18 watts) Auuvasiiliaviauwaady feanunsatianmaunuvasanges
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T UsgavBnmuasnisussndandanuunnitviaenngosisaiuus

LONEISD1999

Yy Ysauded. (2558). waaa LED: udnnssuianisayintuazusendandenu. d1indyinis drdnauarisnisan

LU,
Y

=

ufing Funiiung wag lyedud yall. (2560). 1nsarsInemansuazinalulad anIngrdesssuaans. U 25 atu

'
]

1 1 (1.0.-n.0. 2560) w11 158-176.

dnann 29ATa. (2543), @:ﬁamﬂwwmgmuwaqﬁmu. AMUZUTZUN WININEIRELNRTAERS.

athudty Weusssu. (2542). MENNITINUNLNTVAGDY. N1AIIEDR AnEIneImans ainedeinunsmans.
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Jo. Inendinug AaznuRsmans unTnerdeinuasmans,
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