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Optimization of Growth and Astaxanthin Production by Phaffia rhodozyma
AJ-6 in Fed-batch Culture
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Abstract

A study was carried out to select a nitrogen source and the optimize the C/N
ratio for the maximum cell growth of Phaffia rhodozyma in fed-batch culture.
The yeast extract was the best organic nitrogen source. In the batch culture
experiments, the highest cell yield was obtained 0.575 g-cell/g-glucose from 10
g/L and 10 g/L yeast extract. In the fed-batch experiments, the maximum cell
concentration was obtained 33.1 g/L from the C/N ratio of 2:1 while the
astaxanthin concentration of cell was increased by increasing the C/N ratio, of

feed medium.
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Astaxanthin(3,3 —dihydroxy- 8, 8 —carotene-4,4 dione)< H|E}Yl Ae] AFEAQ
B -carotene®. & W E = carotenoid Aol &= BAEZH Zhaabdd, FAA
AFAGeA M4 Frjgdoz ALSE ®ul oje} FASfERE YEPHE Aol
F5o] gt ozr wj$ F3A AAXL Utk A carotenoids ABAtel U]

A %2 wm Q& Phaffia rhodozymad) A4H o4& ASAE eeRAY 1%
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2 Aol A8 FFE Phafia rhodozyma AJ-62 MY =T 24TolA )3}
gon, Ai9U9 MAAL 250 mL baffled flaske]l 50 mLE working volumel &
glucose 20 g/LE& AM&3tth %7] glucosed v% AL 25 L KFC(Korea
Fermentation Co.)E ©]&3}° working volume 1LZ Al&3l9on, ¥=& 50,
75, 100, 125 g/LE &4 Syt

T7H vl dE 913 feed mediume WiA 2L HF T FE7F 100 g/LelH,
C/N ratio= 1:1, 2:1, 3:1, 412 33, =7] working volume 08 L, &L 15
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Carotenoid= celle] DMSOZ #8349 hexane®} ethylacetate 1:112 3} F&35+%
o1, carotenoid® FEE AmlA FXE #F} AXTAFE &3t 1%
extraction coefficient=2100 #22 A #3}t}h. Astaxanthin A %2 Nova-pak C18
column (Waters, USA)Z ©]43o] HPLCZ ¥43t9ith. Detectors 474 nmollA
UV detectorg AM&3F31 1, o] &42 Methanol : acetonitrile(75:25)5 1.0 mL/min
o 4oz EHENG.
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Phaffia rhodozyma= Crabtree positive cell2 < FE oA Ao ogjgoz
AFEE ALE AAEY AsiMe 94 B2 TAFSE 4 F H4AE FAA
T fr7H uigS 48R g4 uwetA dA4 gL dAHFE A7) A8 4Fe] &5
Z27) 23xA% F37129 FEE HAASAY FAY2EZE yeast extract,
bacto peptone, malt extractE ©]&3to] A@F A, 10 g/L9 yeast extract?HE
o] &3tz Zlo] #FAHF 588 g/LE AT 10 g/Le yeast extractE 7]|FS =
%7] glucose ¥=& AAF A glucose =7F 10 g/L € W 581 g/LE TA)
FEHAN 7MY 5359t Phaffia rhodozyna AJ-69 %7] Al AL AL4
o] T3 FHHE B TS 2L TEY AA2d FEAN I

Feed medium® glucose®} yeast extract®] X +& glucoseiyeast extract”} 2:1 ¥
wfol] A Fo] 33.08 g/Leli, o] astaxanthin®] & 22.17 mg/L At 3 &4
g 2e =74 1119 Afole IFHE 2249 =7 UF Fof #A4 A
Aup M Aol $-4381# 25Utk Feed medium® C/N ratiooll thdh o 3ol A
Phaffia rhodozyna AJ-6= 3Ja35H+v 7129 C/No| @55 A XA R &33Fo]
I, C/Ne| 255 NAg4dd aRHAdE ¢ F AU
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Fig. 1 Effect of various organic nitrogen
sources on the cell growth.
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Fig. 2 Effect of initial glucose concentration
on the cell growth.
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Table 1. Comparison of cell growth and astaxanthin production for the various
carbon/nitrogen ratio of feed medium.

C eIIer:lass Astaxanthin P
(/L) (mg/L) (g-cell/L-hr)

G:Y@:1)

(140 g : 140 g) 25.14 17.03 0.318

GEY (el

(140 g : 70 g) 33.08 22.17 0.348

G:Y@:1)

(140 g : 467 g) 29.46 24.87 0.335

G:Y “4:1)

(140 g : 35 g) 21.0 26.58 0.281
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Fig.3 Fed-batch culture of Phaffia rhodozyma AJ-6, final
glucose concentration was 100 g/L and C/N ratio of
feed medium was 2:1. DO concentration was maintained
above 40%.
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