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O|MZ=F Dunaliella bardawil iM 2FED} IpLSl20f of2t
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YXICHE W ABET YBSHMIE, SiefEsin ¥E0 e

Dunaliella bardawit®] 2% A3} B-carotene?] XAl 24 AL AR 913 4 5%, pH, B, 2
g, e EA, JASleA A7) 5o & vadigl T, A4 AEA 71§-E ©]88 Bcarotene?] AL )
R31H}. D. bardawil®] ¥1AA 4+ 1 N NaCl, pH 8.0, 35§ 80 yE/m?/s, 70 rpmoZ. v} Alo)] 0.168/hr2. H
9E Jepicl 4 3352 250 uE/m’/s2 FA}gE A% B-carotene isomer M2 cis isomer7} trans isomerol]
Hj3) & FHEE B9ich B-carotened] HHL H3led 50 uM FABSAE vl 29 A Fo AR B4 d=
2] 33 go] 150 ug/mi A vI#] 324 pg/mi2., 200 ppbs 2A]7t 0. F AP-E o < 1.84) 713 270 pg/ml ©)
sich. 487180l 2] 37°CoM e F2EE2 285, 7S, P, S1p - A5 &2 Jepden], &

BR-E £3 F99 9w Y7131 50°Coll A 1A] 3t F4F sonication ¥ B} 96.9%9) A EE el
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A 279 BSEEE =2™(Spirulina sp.2] ¥i7}HAIZE
oF 4-79), 2 v g} 279 A ASE el
o S YAt B oJAMEY] Ak mE BsEe] BE A
St Bom, BARUL Fae 2H A5 Y 2R
2 Zg3)7] ufFol] wrazol ogh ik wiek Aol HAd F
g FFslol AnFelth20). 1 9 7Y AL 9 &,
Aie} Qe vlE, -2, T18]1 pH 59 efdt FH 8
sty AR k1), UiMZF Dunaliella bardawils- T3 A
¥Yo] Ad® Adl FE5FSAIHE, 3), T2 9 &
(0.1~5.5 N NaChol| A= AF o] 7153t a9 A Z=HEA Ax3d
Hlo] ZAH1650 mE/m%s)ol ]3] B-carotened I ZHE 4
AT ZASE dEF A7t B AYH Yrh3, 5-9, 14).
o] ZFF9 2HWAUE L FEANNT lipid globulestholl
B-caroteneo] = EHA] 3t WogHE A¥E HI7] 9
3 globuleES AX9 vlgZFo FFHog EIITHS).
Dunaliella= A8 o] 7] W&o 225 22874 9] Wzl ¥
7 Wk-3-& 2ol &3] hyperosmotic shockol] W} lipid
reordering(11), membrane infolding(12, 15), 34 W3}(22),
UEF o] FY9] dA18< &493H23), hyperpolarization(17),
Z ol fluxd] W3le}l FHE olo] Yeh= FElAEY 4
(13) 59 Uast 484 Wsy) AgEnt. & 52 3= 59

5 2EH2E 718 A9 D. bardawild 22-2F KNI 3}V
A3NA B-carotene S FHsh= FHEI1ZA A8y, =g w2
F Fx ZEd 2 tigslr] ¢aiA ~Ed 2 AR g2 2
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ZAES IS

2E 9 5E 13 vAlE BEE RERY Edgis &
A2EHAE W glon, SRAEY A AXERE, A9,
ZAASHE, o}t VA, R B2 i3] A3 9 AL
sk 7138 AEEL dethéd). AEEC) Zasle 2EdH:
A A EAEL AA DEAR! superoxide dismutase
(SOD), peroxidase(POD), catalase, 18] ascorbate peroxidase
o] 2len X3l ascorbate, glutathione, EZHE, 181 7|2
= 59 ARz rEEAR s 4 Ao HERAE
2Ed 2o gk Aol A gt dFe FE A Eo
A ArEo] ko Arabidopsis thalionas AF|A T 2
9 qrILEEA digtste] 3l a4 o] £XdEnh
(18). 53] 2B 2L 7138 AXA IFGHILE Sofriy,
1 %ol 222 superoxide anion, hydroxyl radicals, 2] 3}
ABlga Tog AgE6).

2 Fe] BEAs 9 AdshAlA, 18]l3 =shiA(AEA B-
caroteneS T A3 A Q] R 2RO ThE ALEA] FO.
2 HA A Y 871 H5she FAd wet a0t 44
3] F7ske FAolt). o9} e HAESY] FaFvld Uty
71E0] FE, AE, 283 vl o ALt ool oA
dol B2 vMZFY A7) olzEldnt QB SR &
3] FFo|t} 18} o & WHNEZRE 55 M B-carotene?
AT AESlE obF AAE EAIEC] oy, B3 2Fw
vlegolel] vis)A ARETT =23, EHEE A4e oS
ujekzze] n|EYHe el A 12l i wiofA] Y
o] FFH 25fA 59 EAH] Q7] Wi o]z EAES

o]
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3} D. bardawil and salina, H. pluvialis < 3}t o 2 X3
sto] P EHLT B-carotene FAEo| UF3] W 2FFY
A53} A chEldel tig A7t 43 JAHEHE 4
ot} B-carotened TUZAF T ojF A o] HHEE o] o]FolR
g B¥3E FEE 2] "id Weojut d zEa 3]
53 A& 9ol vl A F Yo =S | 3
gto|dAA whgo] dojibA cis form¥ trans formo. 2 )
=v, A3 o] Bslo] g3} 4t P-carotene?] bio-avail-
ability® ZAA171tH10, 19). B3 60°C ©]4e] 32 wj$-
okal F7)Fo =EHS w Aol oz A ArsyhEo]
dojdt}, A o] T2 B-carotene®] HolHR] T2 B
g WECR & ¢ By 13 AATES FE I
82 3,

B Ayeae Axg W 975 Folv] fsto flg
ozt $AA 2R ZEEe L3N ISR E o8-8t B-
carotene®] HFAE K=k 71&E9] #F7187 F2H W
o] 2 878-& o] 83td FHH B-carotene®] FES AL
=g

Mg W UE

=575+ 9 digk=d

) M2 8 Dunaliella bardawil (ATCC 30861)& AM&-3+]
o} ZFF9] s AsiAE Ben-Amotz 5(7)0) AHE-3E HiA|
AES HE3 29 DA-2 WiAE AMEEATE (NaCl 5845
g FeCl6H,0 0.62 mg, Tris-HCl 6.402¢, H;BO, 12.0 mg,
NaHCO, 336g, MnCL4H,0 0.198mg, KH,PO, 00l4g,
ZnCl, 28.0 ug, KNO, 0.505g, CoCl6H,0 9.52 ug, MgSO,
7H,0 1.232g, CuCL2H,0 68mg, CaCl,2H,0 0.033 g, EDTA
0.93 mg, pH 7.5, =5 1 ). ZFF9 w2 28°C oA 4
ABtgpon, £F s 275 5837 3,500 pme e AR
23 Fo) FFE 1 N NaCl §902 F ¥ A3 X E 3F
3] —70°C AL YeaoA B & Aguled, B a1
23l B-carotene Al o]&3hrt. W HTFH7] 7
o] MZE v 5%% HrFgor, ZF v 200 mio] wiA]
7} EoldE 500 ml culture bottled| 4] HA|FHT. D.
bardawil®] BAES S48 sk WFN 1 mig 3,500
pmo g 587} 214523k (Hanil Co. Micro 17R) HXE &
43t 3o, 1 N NaCl €802 MHFYTE F7127|(Napeo
Co.)ollA 80°CE 24417t X3l BAE St olF A=
AAFe 2 3t 2F5 HHEA S dEiie ZFAEE
& Qe A3 F 540 nmollA FREE 2A3[TE =F
A vjekst NIEE 1 N NaCl $90 % #FaF 343 Fo
GrAT71E o83l AP A (Olympus Co)o.2 AH
ARA). D. bardawil®] A £2E Blusly] Y= EF
%, pH, 3%, aNEe s 23t A8E 24EY 23] dAEte]
B vAF S E ALkstih

B-carotene HX R
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Al 7] F719) gy A2oA AAES (3,500 rpm, 5
Bydle] AXE 348k o 10° cells/mio] HEF DA-2 WiA|
A NEXE AdES Fo 742 tE Fdy BH, 9 F&
(1~3 N NaCl), pH (7.0~9.5) 59 Z#3lolA B-carotene] =
AEL vlasigrt. AL 2MEH 23] AAlSHd 4709] HlolH
Z eyt fagdu)zel 23 B-carotened] EHFES Wi
317 Yateds dslgAe) 0 E S ety gEgFHo = -
carotene £3& FE8ct LE=LAT o8 WaE ELS
QERAMTIZE o] &3te] 200 ppbE chamber o] A F
Ak ol MEujetdo] S0 chamber WHE 250 uE/
m¥se] FFo g ZFARITY. E3 D bardawil®l 7N B-
carotene 342 93 A Fo7 FFE ¢Y) e
gdzA 2 P4¥ERE a2la FAPFES ol & o,
quantum sensor (Licor 6000)& &3S =AY}, oju] ¥
0E BAlGS 2dsty] A wadwn d@g o83k
27~29°Ce] L& FAFGAH

J

e

B-carotene & U F4|

Eol tig {7187t A5 25 olE o] 88iA
vkl o ZRE AR BcaroteneS FEIIATE WFY |
mig 3,500 pmo. 2 YRS NEE g Fol|, T
Fujo] oetey) iS4 8dS Zhzke] RHo | ml 7t
3k 387 vortex RoH, 1 & EFEFE 03 ml FAVFSl th
Al 587) vortex FTH oM} vortex ol WAAE= FHF Fof
o3l Fizd AR 9HE 9] fsiM AEE 343 IS &
o Bol%Art. Speed vacuum (Heto VR-1)91A] 158-7F 742A
2l Fo —20°Co] RATH FEE& FF 47 A stollA A4
3le] Qo] 2J%) B-carotene?] E3NE FHASAATE 287|184
A% F&& LYV, WINE, Y, 55, ERE o
43l 2HEH 33]) vhEse APS AT Bkl 100
miZ5E AXE 553137 | N NaCl 84 10 miol @A)
T 71E 60 me FH7FSka 37°C, 50°C, 60°C, 70°CelA] 1413t
E<H 150 pmo 2 A& F YAES 7I1EETE IS5
. 229 AE g9 AxEEA 10 ml o] EBEH TE
O 5H 10, 30, 60, 90 mi& F7}Et F 50°C sonic bath (841
714NN A 1217E B2t MEsIitt. AR 5 ug/ml ~ 500 mgiml
o] H=2 methylene chloride®] =91 ¥ 045 uym FHE o3}
3l 1% AH) AZwET (HPLC, model P-2000, TSP
Co)g EAslgich G423 (Vydac 201 TP, 15X046 cm)S
ol g5, & &l (gL MHEYIED 91, vv) 4
A £ m/min)Z EBFHA photodiode array detector
(TSP, model FOCUS)E ©]€3}] 450 nm 3golr FH=E
238t Az 2L PC1000 TE 1 (TSP Co)d o]&3}
Atk 7t7te] FFAEE SigmaAlEERE FHIRT o
carotene, trans B-carotene, cis B-carotene®] HE-E A|7he 77}
9.491%, 10.826%, 12.583% o]{rt. AZvtE 14| peako] o-
carotene, trans B-carotene, 1213l cis B-carotene?1 A E F<13}
7] 9i8iA A EEAIEE A8 A7IA peak®] SV
SN A=
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Table 1. Specific growth rates of D. bardawil at various culture condi-
tions

NaCl Culture  Lightintensity Agitation Specific growth rate
(N)  pH (mE/m’s)  (rpm) (/hr)
1 1.5 50 20 0.003
2 7.5 50 20 0.0023
3 7.5 50 20 0.0016
i 7.5 80 70 0.027
1 8 80 70 0.168
1 8.5 80 70 0.116
1 9 80 70 0.1
1 9.5 80 70 0.088

a3 % ¥

D. bardawile] BT,

HFA] NaCl®] F=$} pH, Z&o) W} D. hardawil®] 373
£ & Folg Rolw ALZ T} (Table 1). &% NaCl
Hjx]e] Aol A&HFQA AR AR G2 AFEEE B
Ak WA & FEA wep AEe] A £E(m)= 1 N
NaClol| 4 vjekal A3} 0.003/hro1 0™, 2 N9 7% 0.0023/hr,
T8]3 3 NS 0.0016/hrE 24P 52 F FEoA widd
D. bardawil G 93 2E#H 20| tids}l7] A8 HEmoiA
kst Alx ot e oURE ARSI AE HAF &%
oF N X o] Tidle Zog WAAT siguile] pHE 747}
75952 BASHAAM MX A4S 243 A7, Hxe] v
ExE pH 7.5 oA 00272 7P w@tom pH 8.0004 Ao
¢l 0.168 ©|Q3L, 1 olake] ujek pHOlXE A &%rt £3)
HAck olyd A= pH 8.000A wIgE £ HE X
Tt Hiel |k YMZF Lsochrysis galbana Parke$}t A}
ATH1). BYF pH 7.5 oA Bekmt wwkEEw o] Z7}1 Al
vl &%) G238 A S8 RoZ Hol D bardawild &
9 AHE A7) i Fgo] AR} §40F ALk O
2 HAT} Bl o3t AR £xo] Wl vE Ui
Dunaliella tertiolecta A= AAFHUE 700 mmol quanta/
m¥s9] Wg FARE A-LollE 24413 Belol 1.138] Eg3ldle
1} 70 mmol quanta/m*slA= 04312 ZHASIE T B uHA
oh21). 3 B Aore Wt GYEFY] dgErE FUt
AF717) 8t AHHEEE 150 ipm OMFOE ¥AFE F9els
Axze] s HE7} At nAR £59 S0 Bt
=, ol€ D. bardawilel &gt A¥Eo] ol 71A1A ant
o FHefalr] MiE o2 BATKS).

D. bardawiP|M B-carotene2] HFHFT

(B-carotene] =28 A3t D. bardawilS 1 N NaCl v =]
A HlgEte o] @ FE2 MEE ASAATE D. bardawile-
dust AEyo] g17] Wil 1 N NaCl ©|9j2] b2 4 ¥%
9| viA| oM salt-stressoll THEF A|E 22 9] A T F-$-

B-carotened] =4 f=ot FE 291
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Fig. 1. The effect of NaCl concentration on the [B-carotene ac-

cumulation. White fluorescent lamp with light intensity of 150 mE/m*/

s was used. The induction pH was maintained at 8.0.

Hgog #Hn7@ P& A D. salina®] 7399} bR A 2(22)
NEAZ7P7} ZelAls @S 81 4 Ak o] 71k wiA
o A7}=e NaCl B%ol whe} zfo]& Kol ojn] 288 I N
NaCl ¥R E B34 @] JAAT =2 552 &7
T Mol Bfole viE AlEe] A7)7F AT ¥, 2 N9 A
$ oF 50~60A13, 3 N oF 70~75A13to] sk Foflof e
AEZHAE Fopghtt o] Al7|ol MEAGL 7o A
T MEG B-carotened] FHHHFE F7HATE 53] old #E7]
o|Foll = MEFT} F718F B-carotene®] FHH-L MEF] F
7ol wiglghe Ae® JEith € Fxo 13 B-carotened]
A& @] AN XA 271 NaCl®] %28 2447} 1~-3 N
2 24 283 47 FHAFE ANA NaCl 5% @&
B-carotene &L 1 N NaClolA 96417 A& o] 98
mg/miZ 27132, 2 N NaCl, 3 N NaCl®] 7A-$= Z4zt 75
mg/mi®} 23 mg/mio| THHFig. 1). NaCl 3=/} 7P =& 3
N} 739 AlEe] A Ao Yo ko, webr %4
F= 8x]9] 27] NaCl =7F 253 D. bardawil®] ¥=
ZEH 20 duv & AR grkEitt gk ofofHel 95 §-
carotene] FA S Hlwg AT AP zvid HUEHE
phosphate, carbonate Z1Z]1l nitrate 58 Z+ZF thzTol H]3)
0.581% =2F wfAle) o] @ol 7K B9l % B-carotene?]
FAe £ #Hsl7t Qe o AFE B ul i) AY
o o3t B-carotene®] FHEZAE v Aoz AAHATH
(Data not shown).

733t wel AV} D, bardawildl A B-carotened IHT) A A
ol RuEAorks, 7) B dFME FH9oE 2 KW =2
AF (800~850 mE/mYs)& AHE3H 749 A3 = QA
photobleaching® = #4o] 2% UelU= F carotene 32
Az FAo T wl-g- BFYSIcE 8 2 AN FRFE B

o
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~@— White light 80 uE/m?/S
=150 & white light 250 uE/mY/S
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Fig. 2. Effects of light source and light intensity on the B-carotene
accumulation. Cells were irradiated with different light intensities and
the induction pH was maintained at 8.0.
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Fig. 3. The time course of the cis- and trans-B-carotene ratio when
irradiated with white fluorescent light. Light intensity was 250 mE/m?/
s and pH of media were adjusted to 8.0.
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Yoz (80, 150, 250 mE/m%s) ©]-83 A7} B-carotene®] &3
#FE 53] 250 mE/mYs ¥ B35l induction time 108%]
Zr A Fo A 150 mgmiz 7V & 2HFL 1YY
(Fig. 2). 213U miF A%} AET SH3Fo] yhua] g5
Ae goen 238 ZA7) Axz 44 &5t 220E
AY mid FHEL Fadhed visiA Xy 23ge dR
S7F8FATh. 1 N NaCl ¥i#]o) A 814 3358 250 mE/mYs2)
BFOZ ALY Pecarotene FHAIZ] F B-carotene isomer
(trans, cis) &= v1¢] W3lE B Fig. 3). W% 7] trans/
cis isomer?] & HlE oF 9/1 oUW, 2447 AFF < 11
2 dglon, 14447 FollE V152 HED. ol9} e ek
H12] W3}Z trans isomer®) EALEERT} cis isomer?] 34
7 ER 5L RS & F A FH[EuA)e] ppE 42t
7.0~9.58 UARSHA F-ASHHEA] pHoll W2 B-carotened] 538
< Hlmgt Zu(Fig. 4) pH 7.0 oA P-carotene®] 2L # <]
o]Fo]A)A] & Aoz ol wiR pH} T4 olalE Mg

T dAEE AoZ Azt 7.0~9.0 ¢ pH H M= Wy
2)9] pH7} F7VETE B-carotene®] Z2 o] Z7kslo] vl 96

»
o

o
o
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Fig. 4. Influence of pH on the cell growth and B-carotene accu-
mulation. Light intensity was 250 mE/m%/s. Salt concentration was 1
N NaCl.
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Fig. 5. The effect of hydrogen peroxide on the $-carotene accumu-
lation. Cells were harvested at mid-log phase then resuspended in 1 N
NaCl media containing hydrogen peroxide. Light intensity was 250
mE/m%s. pH was 8.5.

AlZE Z33HA] pH 8.5, 9.0 oA =& 23145155 ugmhS B
O} pH 9.5 M= 38| FH 7o) ZAF)

B-carotene®] &4 3t H-2] i wAAle) Feka} Yo}
FEE 97) A8 A= 78 g A kA S
¥zt O FE(4.42, 442 442 mM)E HiR|o] Hrlglom T
g 2FS ujdodel 200 ppbE ZHZt 30%, 60%F, 2E]T 1208
A X3k Fo| oF 250 mE/m¥se] B FIFEEA B-
carotene® 3-8 F539tt FAELAE 27 442 mMH
442 mM9] FEE H74gt A7, 2HR[E 12007 B tiR
Foll vlsiA zhzt 2.} Ll R S718IchEFig. 5). S #E
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Fig. 6. Accumulation of B-carotene in D. bardawil by ozone fumi-
gation. Light intensity was 250 mE/m?s. pH was 8.5. Ozone (200 ppb)
was fumigated at O hr of induction.

B-carotene®} 4 f=o} & 293
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B .g/m! at 144hr i 1 140
o 300 [T ugimt at 120hr Es
. pg/cell at 144hr K 1420
g RBZR pglcell at 120hr B -
S 250 5 =
bt g 1100 2
£ 9 c
£ 200¢ - 75 g
4] B i {480 ==
c K 5 <]
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e %5 7 60 ¢
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LS 7% o o
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5o 7% G
7 IR ’.:
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0 23 . o 0

Control Ozone H:0:
Fig. 7. The effects of free radical generators on the [B-carotene ac-
cumulation. Ozone and hydrogen peroxide were added to induction
media after 48 hr of induction. 1 N NaCl, Initial pH 8.5, Light intensity
250 mE/m’s.

geid AAAZH &L 308, 605, 223 12087 200
ppbe] FEE Mgt A, wid 12043 AHA] 32l
HI3|A B-carotene®] FH & 247} Ll 14n)] 12]a 2
Z7tHFig. 6). ©)9} 22 A2 B uw} B-carotene?] F3A]
L2FEY IbsleAe positive effector® ZHE-3S- 018 4=
AATH 2EF s} A0] HrtEY= M4 270 Ut
gt S Wk ofue} HHAY Fhol g A% fARSHI
e thFig. 7). Mlddd £H8e gz ¢ ok 150
mgimlolRA o, 50 mM HAgpAE HUMe Ax A of
324 mgmi= Z7128, 200 ppbel FEZ 2A7 B9
chamber WellX @28 &g Ay A oF 270 megmiE 5
7Hch w3t MEY F354e dizTe] 39 AUl 55 pgreell]
ou} ke as W7k A Al 136 pgleell2 Z7HL0H,
LES A3 A7} 90 pg/eell2 Z7HATH

Ben-Amotz & (6)Z 74d WS AR B £ w29
carotenes A3} UE D. bardawil ME7} R FI9]
carotenes =331 E A X BlE] WELo] Fom,
carotene®] B} Q240 wFAH o vl whEA e
Y31, cis isomer7} Well WlE £5 2 WES-Ele] trans isomer©l]
Hlgte] w2 A BajlEckn sty g skalea Az
Y AhgA ~Edg 2 BN A= cis B-carotene > trans -
carotene > FE9] GAR Pz AEJACHY). mEpry ~Ed
2 87 &M D. bardawile FERLRUTE 2EdH 2ol wa
Al ¥Eg3h= B-carotene®] F3& A58, E3] cis isomerd
YEAE il REH2E 2V)d FEsEE A|AHL 4
FATIE AR T

o

B_
B_
B_

AZI|&E 0|88} B-carotened] £&
A&715e o 37°ColA Y] & 3
W3, S, WER A0 At oGt &0 ¥
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o
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fifo
i)
lid
f‘o
}'—'4
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Table 2. Effects of temperature on the extraction of B-carotene by veg-
etable oils

Extraction material 37°C 50°C 60°C 70°C
Hexane 100

Sesame oil 199+37 337468 32.1x6.8 33.6+7.0
Olive oil 31.7+4.6  47.7+£38 52.1£90 56.7+5.2
Rice bran oil 17445 189+1.1 22.1#34 223%5.1
Soy bean oil 7.0+£0.9 8.9+2.7 9.9+2.5 9.8+3.7
Corn oil 11.7¢43  102+10 175408 14.3zl.1

'B-carotene extracted by 0ilx100/B-carotene extracted by hexane at 37°C
’meant S.D. (3 separate experiments)
The ratio of cell resuspension to extraction material was 1: 6 (v/v)

8} A3 e (Table 2) o= 7189 ¥ HEE
st 59 ME HFo] A KIA) WEeE &
= At 22y 70°C7HA 9] oA HEAZ Aol &

B8] 60%Z A3I3HA] EINA A2 M= B-carotene?] I}
H7F T A F e Ao Hddh 3 3% ol 7§
ZF9] Hlgo] FolATE F2E 80| SVIBIgeH 53] 88X
& FEFo9 o= HUFetar 50°Coll A 283 A s Ao}
96.9% °©149] F2& &S YERNITH(Table 3).

B ARAT D bardawil) A F2ECIZ RS o2 7}
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Table 3. Increase of -carotene extraction by sonication

Extraction Cell resuspension to extraction material ratio
material (viv) 50°C 50°C & sonication
Olive oil 1:1 29.5+5.4 38+3.6
1:3 33.0+£3.3 487+ 0.3
1:6 48.3+6.2 67.9+13.0
1:9 48.0+4.1 96.9+ 8.6
Soy bean oil 1:1 4.1+0.8 10.1+ 4.3
1:3 5.5+0.9 17.6+ 3.8
1:6 8.0£2.2 17.7+ 3.6
1:9 9.3+1.2 20.6+ 1.8

'B-carotene extracted by o0ilx100/B-carotene extracted by hexane at 37°C
“meanz S.D. ( 3 separate experiments)
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ABSTRACT : Induction of f-carotene by Ozone and Hydrogen Peroxide and Extraction Using Vegetable
Oil from Microalga Dunaliella bardawil

Kyung W. Yoo, Wook J. Jung', and Byeong C. Jeong* (*Department of Biological Sciences
and Biotechnology Center, and 'Department of Chemical Engineering and Research Institute for
Clean Technology, Myongli University, Yongin, KyungKi Do 449-728, Korea)

Halotolerant microalga Dunaliella bardawil was reported to massively accumulate the B-carotene, which
protects cells from excess light intensity. Maximum specific growth rate of 0.168/hr was achieved when cells
were cultivated at 1 N NaCl, pH 8.0, light intensity 80 yE/m?s, agitation 70 rpm. For the effective accu-
mulation of B-carotene, ozone or hydrogen peroxide was added to media which was irradiated with white flu-
orescent lamps with moderate light intensity of 250 pE/m?s. As a result, maximum volumetric content of B-
carotene was 324 g/mi. The B-carotene extraction efficiency of vegetable oils was in the order of olive oil,
sesame oil, rice bran oil, corn oil, and soy bean oil. Sonication and warming was effective in  B-carotene
extraction and finally 96.9% of B-carotene could be extracted using olive oil.



