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Abstract

Several tests and experimental work have been done for identifying the best growth conditions and accumulated amount
of lipid moiety in B. braunii, a microalga(UTEX 572) in terms of media composition. The specific growth rate was found to
be the highest at 0.15 g/L-day when the phosphorus concentration was doubled with the other ingredients at the normal level.
Experiments for varied media compositions revealed that the accumulation of lipid was the highest at 48% (dry cell weight
based) in the nitrogen deficient medium and its corresponding specific growth rate was comparative to that in the normal BG

11 medium. In the bubble column experiments, carbon dioxide containing air produced four times more cell mass than air
only. Light and glucose addition also enhanced cell mass with maximum, 1.8 g/L and accordingly 42% of lipid composition,
which turned out to be a better strategy for higher lipid-producing microalgal culture.
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Table 1. Oil content of some important microalgae which
have been investigated

Microalga Oil content
(Wt%,dry based)

Botryococcus braunii 25-75
Chlorella sp. 28-32
Crypthecodinium cohnii 20
Cylindrotheca sp. 16-37
Dunaliella prmolecta 23
Isochrysiss sp. 25-33
Monallanthus salina 20 or more
Nannochloris sp. 20-35
Nannochloropsis sp. 31-68
Neochloris oleoabundans 35-54
Nitzschia sp. 45-47
Phaeodactylum tricornutum 20-30
Schizochytrium sp. 50-77
Tetraselmis sueica 15-23

A 525721 Botryococcus braunii—= 725
o] 1575%7} ol o]z ke 4 gl Bheld
TA=]o] Qltk(Barclay 5, 1988; KosaricX} Velikonja,
1995; Lee =, 1998). o] H|A|ZF = €} ZFof H]3|
Aol g B ohijet AR X4 9 sl
4:0] A& S A = o] ot AlS A £5k=t] v
AAZ o] 7}3t Fo|m(Metzger?} Largeau, 2005) =
3 B. brauniio] SJ3ko] AL njol o T le] i Al
WEE 0 Thas s1Ee] aRet st CO
= 20%0]3}, NO= 55%, & WS 5% 4230]1L
SO =2 79 gl Aoz defA glon, AR/
olo] B4o] 7le] glon e 7 AshHolehas

e

¢

|- =0

4= At Grima 5, 1994; Wolf 5, 1985). S+, n]A|=
29| AR raceway pond®} photobioreactor
(tube )5 TH o= U7 AFASEAL Ql=d] Al
U9 78} Hao] 2 B 9 BAA B
e dortar Qe FAlo]tLorenz®} Cysewski,
2003; Spolaore 5, 2006). ZFof 2|3} Ho] 2] Ay
AR SRIHAG A, 715 55 HI8E T A
Uoj H|-8-9] 2|23} Sl 223k 4= Sl vt
3% S(Standard EN 142149} EN 14213)9]|4
AAIEE 21 A 0 E32 ot A4 B T F2A| 9] 9 7
Zol Zulal AH Aolrl ZAelHKenyon 3,
1972; Belarbi 5, 2000) ] A&} Z-2 3| o] AF
{7ler FE5] S5 hesitta Haga gk
(Dijkstra, 2006).

nlA|l27o] 2A] A 224 A AE ik
A2 e A, Aav]l vlo] Mol Aao) F
5 SR Z(pH, 25, Yol A7), 474 A7) Soll %
o Witk 3] H]x) 24 A 4% 8 A
2 gk AT Bajpai®} Bajpai, 1993;
Endo 5, 1977; Lee 5, 1998; Xu =, 2006). & A
= AT A SRS B. brauniig ANE-S)
of #Alo] ML Akt o] JEF A ATEL
A8l et 22 WA L B 5 9HaE
zZrsl7] fls 3 Ak Sekia w9 HED
< 0|83t labscale o] A7 o] W= Tk

il

I S

2. Tz 3 Hi

2.1, OJMZX=

U SOl Bk B AR U
A Botryococcus braunii UTEX 572+= The University
of Texas at Austino|A] EoF @O n|A|Z2F2o] 1
& 9 e §1510] BG 11942 ALg-shaict

2.2, HiX|=Y

w1 ddEd o e nAERe] AEE
I A detEre] MekE dotkly] ffs wixE 24
A e ahleh 1 L Z2R250] 200 mL o vjefey
& Yol Adslar 3322000 lux 2 2 H35Hck EF
BG(for Blue Green Algae) 118]x]8} v|gf F542-S
Alelet A 7] 2ulA], i) Qlof v} B A,



U] |25 Botryococcus braunii 2] 8%

=

)

o2 WS AR, RS A
B Ao} Q1o] FFE A8 fI5k
v 4:1, 8:1, 16:1, 32:1, 64:1 =2 =4

Ptk A= NaNO; 2, Q12 KHPO, 2 233513tk

3t o] wE HiY 0.15M NaCl= HiA| & 4
stk 212 279 vjo 25 Aol A gsisic

23, H=z
olitelEA e Fieof whE AR W
27] 913 0.1%(v/v) 2} 0.5%(v/v) 2] E3Ha7
1000 mL/min &2 ZZA3d}te] 2313t #E
FHIE= 500 mLo] 3L 60%NHE HioFl-S W
a1} B2 12000 lux 2 243stgict 790
£ 7.0-7.52 23591 B3R HulE B33
et 2| W aake 18U A9} 25U o]l 245t

2N

]

~©

oA
T

Zle

2 2 o2
e
o

ol
L 38

o
E‘o
[e)

M‘Fﬁ

ot 1o o

T

I
i)

=)
i g

AlS

=

O{Nl:i
-

2.4, EtAR H7}

B. braunii®] 2] tigt 55 vlaLstr] 8]
BG 114j7]of| L=} 10 LS A7k} 250 mL-
EetA0] 100 mL O HijgFel-2: o] AFstgirt Bl
o o3t LrhEAe) EIE dolr ] ¢J8] 2000
lux 9] Fo 7 zAste] AsHlaL, v g Eekaa
iz dFulE TYE SekAAE IR EE A
Sk 7he ghad avke etk 1l 25 YA
A2 S 5HT

2.5. HiX|0IA2] A4

B. braunii®] Wjofol|lA AXFTHI SHE(y =
0.5511x + 0.0127, 1° = 0.9986)= tjj-$- =0 A}3o
Bk w2bA B. braunii®] WA 680nmofl A S8
T 3 S7gsto] 7HHBIL 4GS XSS 24
3k 4= oItk pNIRFE] H|SA& E(specific growth
rate, )= HIFAIZE to(day) @} ti(day)ollAlo] ZA=FS
No(mg/L)%} Ni(mg/L)& 259 AEU=2 sjo] o}
o= Ao &fsto] Aiksaict

p=In(N1/No)/(ti-to) (1)

2.6. XIHEH

nA| 270 AlZ 2D 2 B braunii
5 Z22354)7](Sonics VCX 500)2 Hafjs}aL Fof
o] =& 0]83}o] chloroform:methanol(2:1, v/v) &3+

F22 2 Aet AL EH Y 781

oz ZEseIch 5 2N FR4E Wlet
o] chloroform:methanol:water2] H]&-0] 1:1:0.97} &|
Al 24sto] 22]% chloroformZS AZXA|A 2| AgH
2 245}k

3. Zut { n¥

n

3.1, HHX| =Y

3.1.1. N/PL| Hstof M2 ME

N/P 9] H|Eof| A Q1S WA Z S W= TLelar} o]
BG 119] N/PB|2] 36:1Q m] 21291 0.06 g/L - day.
o QS 7l S7HNZE wo] 18: 1048 A
+=0.15 g/L - day= =713ck s1A1RE Y| vl S7FAA
& Wl o5le] YPEEst AL AoR ek ol
of ofo] RET A WL A 2S B 5
U=t B. braumt—J Ji F2 219 FErt AF] ==
o) 2 Ak A

N/P ] ngoﬂfﬂ Ens,
7ro] BG 112] N/PH| 0l 36:1 4
Fe o] 18:10]4 2] %4
?7}%‘1} b= 2 i—4

L Ao yALELT T ZFAEE
braumz_J AzLo]| A 5 wke

=
ZA o7 83} 7o 7 wrtE)

pa
_l

Dry cell weight (g/L)

o 10 20 30 40
t (day)

Fig. 1. Growth of B. braunii for varying phosphorus concen-
trations.
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Fig. 2. Growth of B. braunii for various nitrogen concen-

trations.
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