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Content of Phycocyanins and Growth of Spirulina platensis
with Culture Conditions
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The growth of the microalgal Spirulina platensis in a batch photobioreactor had been studied to determine the influence of
temperature, light intensity, and culture medium on the growth and c-phycocyanin content of the biomass. The most favorable
conditions for high biomass and c-phycocyanin production were as follows: light intensity of 3500 lux, temperature of 35C, NaHCO:;
of 1.0% for pH control, 0.2~0.3% Na:CO; for carbon source, and 0.2~0.3% NaNO; for nitrogen source. The c-phycocyanin and
chlorophyll content on most favorable condition were about 11%, 1.0%, respectively.
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o]EL FEoAM HF AR oA, 2F THE TV
$2 488 5 33, ASSET S W2t (Becker, 1984).
g o]E mlA B L fEte] oldtgdgie] nHolEte
9% 9482 3 glon s £4E AT ) (Aa-
ronson et al, 1980). o1& vlMzFo wjdz o] & W
Fe oy Jadd M gdEA o) FH 2y (Borowitzka, 1992;
Ciferri, 1983; Ciferri et al, 1983), T A% AA & o] w4
z259 woe] HF3R £t i A7 o] FAAA A%
28y H2de nAzFY AU WEgA A 2 22 A
AL 93 NxFA 77 FAAL YUtk Joo et al, 1998; Sung
et al, 1995; Chung et al., 1999).

¥U 0¥ 2F9 vHEFE7 AFHL A, Chlorella®
(Maruyama et al., 1989; Endo et al, 1977), Spirulina% (Bous-
siba et al,, 1980; Boussiba et al, 1979), Porphyridium%; (Percival
et al,, 1989; Cohen et al, 1991), Dunaliella% (Ben-Amotz et al,
1980) o] gAY wgy MiA IEEIHANL L FE F
o AN 98z 94y ofH2 Y o] FANE Spirulinat>
G2HF2 g nAzF) b 2n, ¢F8 294 2F2 oL
g7 g AGe 34 S9A ¢ & Aee, o A¥H ¢
g A 4FWEe] Hagoz of3Yn, A2d=s JF A7t
Bolu ARAER o5 3lth (Becker et al, 1984). 58],
Spirulina platensiss 2224, 7128 x0]= % S¥A42l phy-
cobilins 59 H4AE AMsteH, o)FAMAE FE44 THNL
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B a7 A& " FF Spirulina platensis SAG 257.802 52
Albrecht-v.-Haller Institute®] Sammlung von Algenkuiturenl Al
Eode Zolde

it Bix|

S. platensis W%l AH&-® wlAE g#EA TR (Schlos-
ser, 1994) 2 I AL FF4 1000 mLol NaHCO; 13.6g, Na,COs
403 g, K.HPO, 0.05g NaNO; 2.5g, K:SOs 1.0 g, MgSCs * TH.0
02g, CaCl*2H,0 004g, EDTA 008g FeSO,* 7TH:0 001g,
Micro soln. [H;BO; 20g, ZnSO,* 7H,0 0.01g, CuSO, - SH,O
0.5 g, Na;MoO, * 2H;0 10g, MnSO, * 4H;0 20g, Co (NOs) * 6
H;0 10g EDTA 04g, FeSO.*7H;0 07g in 1000mL D.W.]
S5mLg 718 thg 27 £ Vitamin By, (10 mg/100 mL)E 1 mL
7+t Rol At
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22 COE F7Is AT 4t

A Y A4 53 20 19 ¢ A G 43L& 4493
i FAE o) gadHe Uoo et al, 1998), 371 FHHF
wimT'gen, &5 9 W Ax 2o 715d Fulds] (Versa-
tile Environmental Testing Chamber, Sanyo, Japan) & ©] &3

Ak,

pH ¥ ZHE

¥ 2 pH 23L& pH meterE o] 43goy, TAHF 5L
620 nmel A ZAF 0D (optical density) ™ HAx T 3z g
A g o) gto] Ao, FAAL Y=1.135X—0060b (7
=0987, X: cell weight, mg, Y: O.D. value) S}, o] © Al89] 0.
D.#t°l 058 238 2S¢ HARA FAstoq FH g0l 03~05
W7t HEE xS of g AR FAFL vE A&V
A Azste FFE FEE LS microfilter paper (02 m) 2wl %
5mLE 9T3td GAE 110C2 2H B ARV M AT Az F
dojd AzFAZEH Az #AFE Ads 0DHFHY 4
A Faige 38 vlg 248 3% vHZzF AEE 52
Hzdle M4 FF AL g2 A

A
Phycocyanin §%F< 4 42T A& 40mgs S0mL 44%
o] #% th& 10mL 0.1 M phosphate buffer (pH 7008 718 ot
< 1587 vortex3til 4C WATAA 2 FANEF d4led
(3,500 rpm, 5 min) ¥ TH FF XL A3 620 nmIA OD.IkE
Z335o] o}z A ol& phycocyanin FFS A AT (Bous-
siba et al., 1979).
Crude phycocyanin (CPC, %)
_ AaX10X100
" 339X Sample (mg) X(% dry wt)
Aso: 620 nm absorbance, 3.39: extinction of CPC at 620 nm, 10:
total volume (mL), % dry wt: dry weight % of sample

Chlorophylt-a #%2 35mL F4# AEE 50mg¥ glass
beadS 5g W, 85% acetone 25 mLE 7} SET vortexF

2 85% acetone 10mLE 371313 vortex®t AAEE (3500
rpm, Smin)3t] FE24L Rou FFd FYF XFE 23 vt
&l % somL7t A & g 666 B 642nmlA OD.#E
&4 ol Ad we} chlorophyll-a &S AMAATG
(AOAC, 1995).

[(9.93X Agee) — (0.777 X Assz) 1X 50X 100

Chlorophyll-a (%)=
oropiyi-a Sample (mg) X % dry wt.
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A & Agn: 666nm & 642 nm absorbance, 50: total volume
(mL), % dry wt: dry weight % of sample
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S. platensis= 7] #AQol Yo 30~35C 2% =2
AN 7HE F3E RS e Aoz 9 gelA ded (Baldia
etal, 1991), & ¥ 7] &5 2A% 3508 1At T
ZEE WAEA "M 2FY 4%E A3 ZFHE Fig 14
vehf itk 3500, 5800 2 8400 luxe] ¥ HEoJAE WY 64 A
HA AL vsg 24 £x2 A7) 8400 uxd B S 7LA
BEE AR A AXF FHZ WY 15YAAA A&
olg|d Axte AEF 2 zde] nA 2R AL 2
g qASAY A8 B4E 279 FAE AIAA A
71z @tz sdged (Gudin et al, 1980), 8400 luxolA 3500
luxtt 5800 lux2th A& o] JAH AX o) o2 Aoz #
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Fig. 1. Change of pH and biomass with culture time on each
light intensity at 35C.
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dE AT 284 35001ux9] R ZE 2= g sdAA
HEEAS dgen dAYHE A AL AHE FA%YE
o), oluo] FAFol o 45mgy/mLE 9 WF Hj%e A #
AFA 30mg/mL Eoh 50% AL o £ FAFS Y
(Richmond, 1986). 3500 lux ZZA4A ¥F4 £% (0.065h™")7}
7t 7o, pHY WaE #A9 433 A pH 11 AEAA
e g A Fade AFE By TAY 4P =FW
1800 luxtt 2800 1uxe] ¥ 2= ZAANE 19QAAA =& A%
% pHY 4%& B @9, ¥ Fx 24 g A4 4
EojA] Aol vl A 279 phycocyanin B chlorophyll-a &S
ZA A%E Fig 29 2o 3500 1uxe) 2 2= H97AAe 9@
B2}t %ol A4E phycocyanin® ##HL F713} 1, Ao c-ph-
ycocyanin BHE 35C, 3500 luxlA 108% 321, 5800 lux 2
84001ux? R ZEoMe e ZLRD. o] AA 2/
2R3 Aol de Aeg gAFHeH, =¥ phycocyaning
%2 chlorophyll-a $3F3 484 E 7Hdde Ao €A 3l
o1 (Quing et al, 1996), & ¥ FRe FAAHEL @A
&2 35t th Chlorophyll-a &S 063~072% HHE Y3
oz ded AT 10% Boe g4 we g Jeide, 3%
TAY ¢¥d F=U phycocyanin® FFIAE FHA] U= A
oz 4#A Jdoy (Molina et al, 1997), ¥ A ¥dA & chloro-
phyll &3] Zeo]& YellA] gt

20l e o|MxRe NEn Mg sl

3500 luxd) W ZE ZANAM & W3l 4E oA 279 A4
B3 A FF A3tE AY34A Fig 3904 JEbd 23 2o
35C 2AA FAFo B wA JElton W sUAA
48 FAFo| F7rtE 8YA ol F ©f o4 FUSHA &%
on pHe ¥ RYAZA =gA F+3td 25Ty 30T =
AAME AL 35C 2= 217 FAREIAoY, 4% e
35C 249 v AR ZAG, FY, 45C 2HANME 5EA o) T E
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Fig. 2. Comparison of c-phycocyanin and chlorophyll-a content
of S. platensis according to light intensity at 35C.
*' Mean + S.D.
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Fig. 3. Change of pH and biomass with culture time on each
temperature at 3500 lux-light intensity.

279 4R FAHAL, 2 ol Fole BAo] dojuhd A A}
e, olHg AAZRE v4 {9 gl ¥ A= 0}
ANAZ 2% Ro] 2xhe AL #AY £ U Fig. 49
B AL 3Fe Uiz Qe @9 W 75 235 oA
oA 2579 A3 A4S AL Qe 35C 2094 A
g mA 279 phycocyanin FFol 7HE &%ed 1% Ax
Ach. WA ZAA 9} wR7EA R chlorophyll-a ¥ phycocya-
nin §F 5EF J#Yo FAHA FA) of g ¥ Fx
Z79A 3500 luxst FAHS 238 BHY 58001uxs] Wg =2
dA 2T E WIANFEAN HARFY 4FH Ahg Mg A
@3 27 (data not shown), 5800 lux®] 27 HE 3500 luxshe
98 25 30C RUAN AFo]l /M 2L Rog FAHUD
A 259 43%eE RUHE o, Aoz & ¥ 3R
(6391 yE/m/sec) AME W& &5 27 (300)o] 223 tha ¥
e W A% (2695 uE/m¥/sec) ol A= FUFoE 4 £E L%
23 (35C)°] £ A2Z FAHAD Joo et al, 1998). o2
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o ¥ 7% zAAAE 0C 25 240) 7bg HAF 2HYL
4 & dqov A S5 3500 Iux, 35C o] 4 WESL ¢
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Fig. 4. Comparison of c-phycocyanin and chlorophyll-a content
of S. platensis according to temperature at 3500 lux.
*!' Mean + S.D.
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S. platensis W W19 714 B §FE AAge Frlde
NaHCO;¢dl, o]A & pH A4 #dE T4 o9 F&
Hso) w2 ojA 259 4FE Fig 59 JeERA At NaHCO,7}
A e A% g 794 ArERALH, 15% FEAAE
A7t T2t F7MEFEE wAERFY 473 FAHNY A=
Uehgoy 2 oj4e sroMe 237 nA 2F9 4Fe] A
A AdRE 2L ¢+ AR NaHCO; 7t Fxo wte} dof
AFAY A4 2 =g 49 2F (Fig 6), 10% F=7A
FAFE F7te A ALFgFE Frite A4S BALH, 1.5%
FENE Aozt Add 2y 175% FRelMe 4t Fa
e Aoz FUHPoY FAY phycocyanin FF AAE &
Ao)g AR F AU 0449 2o M NaHCOd M7t 5%
E10% #30 7MY AAS A ¢ Ak 3] 2ALE ¢ F
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g & gk 2t Y29 e JdeJHE Na,CO; 02~
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Fig. 5. Change of pH and biomass with culture time on each
NaHCO; concentration at 3500 lux and 35C.
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Fig. 7. Change of pH and biomass with culture time on each
Na,CO; conc. at 35C and 3500 lux.
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Fig. 8. Comparison of c-phycocyanin and chlorophyll-a content
of S. platensis according to Na,CO; conc. at 35C and
3500 lux.
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lux and 35C.
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