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(57) Abstract: The present invention relates to a method for
more effectively extracting astaxanthin, which is accumulated
in a high concentration, from microalgal cells by obtaining
microalgal cells of which the cell walls are weakened by
reditferentiating the microalgal cells. The method for effect-
ively extracting astaxanthin from microalgae comprises the
steps of: (a) culturing microalgae; (b) forming mature cysts in
which astaxanthin is accumulated, by applying stress to the
cultured microalgae; (¢) obtaining a culture solution contain-
ing mature cysts, divided cysts, released cysts and cyst walls
by culturing the mature cysts in which astaxanthin is accumu-
lated, in a culture solution containing nutrients so as to redif-
ferentiate the same; (d) recovering a cyst group containing
mature cysts, divided cysts, released cysts and cyst walls
from the culture solution obtained in step (c); and (e) extract-
ing astaxanthin by pretreating the recovered cyst group by a
mechanical method or chemical pretreatment.
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[52] NIES-C NIES-N
e BEk/L) ¢ ko ?J’“":(!I )
KNO; 0.10 ¢ RCI 0.07 g
NasGlveerophosphate - 5H:0 0.05 ¢ NasGlveerophospliate - B0 0.05 ¢
MgS0, - THO 0.04 ¢ MeSO4-+ THD .04 ¢
ﬂﬂﬂﬂﬂﬂﬂ Tris~aminomethane 0.05 v Tris-aminomethane 0.00 ¢
Thismine 0.01 ne Thianine 0. 01 e
Biotin 0. 10 ue Biotin 0,10 @
Vitamin B12 0.01 s Vitamin B12 0.01 ue
PIV metal solution 3-mé PIV metal solution 3ol

[53]
[54]

[55]

[56]

[57]

[58]
[59]

{per Liter)
NeoEDTA 1 g
FeCly ~6HL0 0,196 ¢
MnCly ~dH0 0.036 ¢
ZnS0; - THO 0,022 ¢
Colls - BH0 4ome

Nasioly ~2H0 2.5 ng

{per liter)
NaoEDTA 1 ¢
FelCls GH0 0,196 ¢
MaCly - 4H:0 0,036 ¢
2080, - THO 0.022 g
CoCls~ GH:0 4 mg
NeoMoQy - 2H0 2.5 me

(1) Wi <F &

Agar WA | A A B rtE A 2 & FH] L E] 2(NIES-144)9] 5 8hE 250

mL AHZFE e 22 Aol ke 100 mL2] NIES-C | %] ol &

s A el ol

7] 2 25°C 2 150 rpm 2271 5] V'l & 71(1S-971RF, Lab Companion,

Korea) & 1] 9515 .14, o] v 47 o] 4% A= S o] g3ho] 14

259] Y 914 AL

olo] A, BAR WS 7] Z o] &5 3 ¥4 WS

L

< 7F 40 pmol/m

yshe o, 7] e

Prex 2] & A2t ¥ 7] 325 A & HE-S-7] (bubble-collumn photobioreactor, b-PBR)

(4], 35 cm; W

&% 1= % 7] optical density (OD, 680 nm) 0.1% A4 3}51 o, A}7] 7
ol 5 %(v/v) CO,inairE 0.4 vvm= 1

FAE RG] S
Fiatglet,

o7|M, TFE = 7H~
stedium biotech., Germany)E ©]-&35}o] o] 23} 31 -
27 (Dwyer instruments Inc., USA)E ©]-8-3}o] HE
EE@, 7] Al &2 25 °Cell A 25 wmol/m?-s 2]
271102 AY ¥ FA =] Y7 (Photoincubator) (GC-300, JEIO TECH,

._L_Eo

2=
Lo

ZZ & A} =X

o;i 12 A R =57

73, 3.7 cm; Wl SE-8-2F, 500 mL)ol A =3 = 9t} o) u), =
1%t

+ 0.2 um PTFE A} 7| & B (Minisart SRP15, Satorius

| (MKP, Korea) %}
&7l &5k gith

1¢] light/dark

Korea)oll A 15 L1t =8 = i), 71 A7, st Ed A 2 &F 0] e8] 27}

W-shate] x| ==7]9 dntE A 2
Q) ZEHAE Ttat=
A7 (DY M A doAx] A 719 SntE =T A~ &

3000 rpm & & 2 ¥ Fot

A

AN el el 5
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[60] ol u], ] F-5 %= 27| OD(680 nm) 0.9% 24 5}2
slekof) 5 %(viv) CO, inairE 0.4 vvm= Q&4

Hum

:]g‘g“s ?\;"\I;‘I‘ ~-3, O
A EHES713= 69 umol/m2-s 2] = 26 °Coll A 15 L 7F 1l AT A
[61] A vt 2 F R ] 2 A Fl A4 %@01 SHY A5 ES
O%oqq_
T AA .

[62] (3) A &2}k A

[63] 71 (A Fo X FvtEa 2 £ FH
2 W3 A sl gl o, Et E
w A Hl Fa v

[64] 71 A, 471 vl %2 25 °C, 150 rpm, 40 umol/m>s = A A ¥ 2715} 2]

>,

Z ) ¥ 71(IS-971RF, Lab Companion, Korea)oll A 24 A|7F & <F =8l ¥ T}, 1
A FufE A 2~ S50 L] 29 Aol Al-ghE o] sy,

PRI, PEEG L S Tz v el Ao,

[65] 4) 3= A

[66] A1 G)elA AREE A2 ZdES 55817 9150l 4000 rpm o)A 2 271
AP el 4] TPES 0D F FREE A

[67] (5) 7= ¢4
[68] A7 (Dol A FE A ERETH ol AR S FE6H] At s
A, T2 A Y A o] A (homogenization)-& ©]-8 &t

Z1AA A 2] B o] A &N HTtel ok 3hehA A A E oM
ol ~ERRIE S FE5 ST

[69] 1. 9+ = 120l (French Press) & l 3k 7 174] A A ol ~ERIE 5

[70] A71 Ao @)oll A &8 3EFE-S high pressure 3} 3] *H (French pressure cell
press, Thermo Electron Corporatlon, USA)-E ©]-8-3}2] 30000 psicll A 3} 2 8} S T

[71] o] %, s} ¥l FEg 1mLol| ol & o} Al H| ©] E (ethyl acetate) 5 mLE 3 7Fg+ &
vl 2] 5o o ol E|o) E =3} & 20 g = Byl Ao nE 39}
[72] g5, ool H O E T3 & To& FEvtdojd §9E 1 mLE Fi

ﬂ.%

%%3}04 of ~ERRMH FEES AT
7ol QoAxl of BRI FEE ] & SA 6] A, 7] ol =B
%“—EEOH 1 mL9] 0.025 N NaOH #| gh-& &-©
A 3}(saponification) 5} 2L WLHESE F 4 °Col| 4] 70 -3 B33} ST}
[74] ©] %, variable wavelength detector (VWD)<} 250 X 4.6-mm YMC
7} = H| 1= 0] = (carotenoid) A H o] A2HE 2145
ol 7| 71 & v} & “12)] 9] (High-performance liquid chromatography, HPLC, Agilent 1260
series, Agilent, USA)E ©]-8-3}o] ol ~ELHE &9 &S 54330
[75] o] 54 v EH2, MTBE(methyl tertiary butyl ether) % 1 % phosphoric acid &

[73]
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TAAEJeH, F, THEHF X A= 942 217 1.0 ml/min, 20 L E 474
nm= WEAT S 2} o} ~EFXFE (free astaxanthin)-& 2] 8} 7] 2] 8l A4
71€7] &8 & o] &3} th(W §F-E-:MTBE:1%Phosphoric acid = 81 : 15 : 4, 15 ¥
81:15:4°014 16:80:4,27 ¥;81:15:4,35¥).
[76] A7 71A A W& B8 ol AERE o] 222 T H T AREE e uhet
o= gk sto] =3ttt
Aol (4ol A Dozl AA x-S A3
oF 3 , AW 4 FHE FHEEH] o] F %%i‘r}, Wy g
G o] ApA]h=E Bl &S Wb, ol & g 7 g ¢
Neubauer counting chamber (C-Chip, DHC-NO1, iNCYTO, Korea)% AL-8-3} S T}
[78] EH A7 A (3] AETHE A A A H Q. ZRE w64 ke A A4
e o B ¥FEg 3t A E3tE s stk
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