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After 300hours cultivation Chlorella vulgaris in standard medium in which the
initial cell seeding concentration of 0.7 X 1(‘4ells_,/mL, ‘1.21><105ells/mL was gained
but in the case of 0.30g/L of initial cell seeding concentration the maximum
growth rate of 0.162g/L - day was shown. In the case of the initial glucose
concentration of 2.00g/L, the cell concentration was changed from initial 0.025g
cells/L to 0.874g cells/L after 140hours cultivation, the specific growth rate was
0.243h°!, but 268mL of gases were formed in 72hours, and after that, hydrogen
evolution was completed. Formed gases were not all hydrogen, and 19.87 mol%
of hydrogen is detected by GC. Analyzing the composition of Chlorella vulgaris
by elementary analysis, it is found to be Ciow Hizza Noizs QOoss7, and CO:z

conversion rate by Chlorella vulgaris was 0.616 cells/g - COz
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Chlorella vulgarisE Bl £3 EE FEAH rRBEL olisladsrE s & F+ 2
3, Calvin cycleg E3) o]4tztetxs #7182 F4stes Ro=2? <ald Ao o
ZA HEH ] ZFolA] DAY 2/ dFolxn oligdaiL s
3l F2AAA TS Xd Chlorella vulgarisE v Fsta] o|atstebAES 1A s)sta
FRBEDE7ANA 425 AAStE Al2dE AFARTF 59 #AFHeFod &8
2 835l7] 918l Chlorella vulgaris Ao 2 olatslgas nA 3ol AT AZFHo
Hol] FHEolde glucoses] AAE AF F244 SAHES Lol Bk}
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C. vulgarise= BEFTE



stk A 4% wiAEe 718 dFEL A=xs A8l FHF 05LF ol NaNOs
75g, KzHPOs 1.95g, NaxCOz 1.06g, MgSO4 - 7TH20 3.75g, CaCl; 1.35g, NazSiOs -
9H:0O 2.90g, feriric citrate 0.30g, citric acid 0.3g, EDTA 0.05g€ 2zt Y5t 2
o, vFYLe] EFFS 98] T 1L Fel HsBOs 2.86g, MnCl: - 4H>O 1.8lg,
ZnS0Os 0.22g, NazMoQOs - 2H20 0.39g, CuSQOs - 5H20 0.08g, Co(NO3)2 - 6H:0 0.05g
< FY3td 712 solutione ZEAF F, 1L 34 LHE A 57 93] 712 3

FET2 ZHZ 10mLY FASHA L, v FLLEE ImLE FAste widAdS =A5HA
o d@afeoz olidasE A3 AfdE AX 71 FGEdM 44

¥ 35l E= NagCOs, ferrric citrate, citric acid, EDTAS A 2] Al7]31 ¥}X = =ZA| 35}
Ak, ol4tsedA A3 Fole glucoseE ©AYo R FFst FAAAH AEE
AFstA .

Chlorella vulgaris®] ¥] %

A wjR A 23] kg AdEjelA 12A1 4wt st AR F ujge s
25°C, 200rpm, EW X% 3.000Lux7 515?— X e zdstol B ZAste] wFa)

2t} ovu-:}su 2A5E HalHE BRLEIGNA A BXE 13cme] pyrex
N weA)E AgsEon Wesl ¥t dolder wde LaLe s

W, pHE 2713w 742 ZAsgon] we Fot pHE ZAsA ofy sath
g T3l Aot 100% olitste A g 712 f-FAlIer HEl & ALE3)
FAA R AFujFstEA] v FA| el T2 cell 352 54, pH ¥, vAF
HE T8 ZAEIAY. cell =2 T2 vjFAdS FH3ed UV spectrophotometer
(Duksan Co. Korea)E& A}&3te] 660nmelA uwjgalle] JFadx= veEbAC
Elemental analyzer(7] %3} 8}x] 91 d 40| BANZ X838t chlorella vulgaris®)
P RS =ABIY o9, GC(Hwelett Packard, US.A)E Al83lo 724 229
434
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Chlorella vulgaris? A3 54
%7] AF % 07%10'ells/mL Arejoll A 300417+ ¥l%¥$ UV spectrophotometer
2 ZA3%F Optical Density value:= 0.958°]%1 © ¥, Thoma haemocytometerS A}-£
3} slide glass We] AAES Fedv|Zd oz 400882 A cell £+ 1.21%10°
cells/mL °|At}t. o] U4lielste WEsAZEstY & AEZAE HF viIFF o
g T2 #Ase Ao HIF FEE 0470g/LelAt). olitstgrs: FFS
0:05L/L - min(vvm), 0.50 vvm, 1.00 vvme. 2 A ¥3F A3} 0.05vvm A= cell
o] o]Folz o, Fig. 1914 B & uis}l o] olisigts =7l Hixes &
1.00vvm 739 %7] pH 7.8°]A 4.671# sl=tsldAM A ASIE vjgo] HAAAH o
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2 AYER BPoo air U ASE MF F 1245 cell AHE Yoz 7
Ho] dojygt) sig2E 20~-24ToAH S8 4%FE 23" &7 pH=E 79 (7.
5~8.0) A7t 7bF 5% AR oA eH, C vulgarist Bl BA Qo] A
sl AL FAsIHh. HAHu| X o] Y2 EA BreE 1.00g/LE 7S 259 7]
RujR]o] mBFALE AT FAES 200213 v gste] vlwstAct v EFALE *ﬂ
A2 BRI E FFEErE 2 =gk Z]RuejA| A vigFd B AL F
AbstAl sl e B U A%E AFo] AdAHLE 53 Z3Ao. 3L
o] 2% FFROgrE wxg JLE A vt A Sx7F b2 A YERGAI A
A wR] dFaart obd Bz A9, MIFAIZE 200412 ol A= BRAEA AT A
Z BxAxE ZER Rie Aoz A

Z7] cell FF=E e A3

Z7] cell HFFEE 0.10g/L, 0.30g/L, 0.45g/L=2 3t olitstgb4s < 0.05vvm
Ao £=& v A, Fig 2014 R ute} Zo] 030g/L B¢7F 438
o] 0.162g cells/L - day® 7}% 30

Glucose % @& 4% 54

Z|E R o] FdF8x FolA dide] B F Ae 84F AJA7) L glucoseE: F
At celld] AFs= FElolAe %S _‘2‘.7] s 2L x7|5EE 0015~
0.025g cells/LollA] 2 €39t Glucose £7] 5%7F 2.00g/L]] AF %£7] cell %
0.025g cells/Lell Al 140213t F 0.874g cells/Leo] S en vAZEE(u: hh)e
0.243°] 1 t}. Glucose 10g/L U E A= 7] cell 5% 0.015g cells/Lell A4 1404]
t Fol= 0.586g cells/Le] Aoy v AAZETE 0.272°] Ak Glucose 7] 5%
20g/L]l 7ZA9E %7] cell ¥= 0.015g cells/LolA 48X 74A & A o] 535t
oy 140A17ER o] B ASHEE 0.195°1th A7) 248 ZAHBE Fig. 37 2o
Monod, Teissier, Moser, Andrew?2] H]|AdZ &x2o=z B|wg Z3} Andrew
model £ = ft maxS/(Ki*S+SY/Kpoll & LAt ov  px= 0.6425/(2.853+S+5%/9.307)
AS FE3AG.

T4 A4S 2 olidsds: A8 S

Glocose 7] ¥ X7} 2.00g/L]] A% %7] cell 5% 0.025g/L “ZefollA 72A] F o
7b25 268mL AR o, GCE £43% 23, da| 100mol% FolA Ai7px2F
= AYstn &5 F4&5 198Tmol% FREtan AU C vulgarisE Vi
A Ciooo Hizza Noizs Oosszel =B Ex=2S 24.43g/mole]l H oo o
HEEL 0616 cell/g CO7F 5 Ah.
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Chlorella vulgarisE ©)&3t] 7]Zu]xelx 7] FUY¥E 0.7x10° cells/mL &)
ol 4 30041zt wl¥ F 1.21x10° cells/mLe] AAFE ANen, 27 cell =7}
0.30g/L3! %7k d&E] 0162g/L - day® 535ttt Glucose =71&%=7}
2.00g/L]l A% Z=7] cell % 0.025g/LellA 140A1%F F 0.874g/Le] =HAoo] v]A
F4&EE 02430 ' YERARA R, 724006l 7F2E 268mLE AR on o)F2
= F4a AAol FroY FF F42E 198mol% FHRIT AU Chlorella
vulgaris® S YA2EA7IE AT A Croo Hize Noazs OossiZt E|om o]

At A A /LS 0616¢cells/ g CO7F €& ¢ AU
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Fig | Eflect of vanous feed mto of carbon dioxde on the growth of
ohorella vulgaris

20 Graph 5

Fie 2 Time rourte of chlorriia vulgant growing with initial cefl cancentration
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Table | Elemental mnalyss  results of ONorells vulgors

Samole | C(26) H(2%) N(96) 01%6) 519%6)
Result 44.30 655 6.48 3288 0.00

Rig 3 Comrelation on » valie between model muation and  experimental
data



