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Astaxanthin Production by Phaffia rhodozyma
in Shake Flask Culture
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1. School of Food Science & Technology Wuxi University of Light Industry Wuxi 214036 2. Huaiying Industry

Training School Huaiying 223001

Abstract Shake flask culture conditions of carotenoids and or astaxanthisn production were studied
with a mutant WSS — FF6 of Phaffia rhodozyma . It was found that the concentration of glucose was
a major factor to produce carotenoids by orthogonal experiment. When the mutant grew under the cul-
ture medium initial pH=6.0 of 3.0% glucose 0.1% urea 0.6%KH,PO, and 0.6% corn steep
liquor the concentration of biomass and total carotenoids could reach 6.58 mg mL and 14.92 pg mL
78 percentage of which was astaxanthin after three day’ s flask culture in 22 C and 220 r min.
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10 3 5 3 20 pH 6.0 S 2001
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5 3 pH6.0 0501
1.2.3 g L 20 NH, ,S0, 0003 R —T
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1.3 Fig.1 Effect of culture time on yeast growth
1.3.1 25 22
mL 250 mlL 22°C 240 r 3% 5% 8% 10% 12%
min  48h 2 mL 10% 2
23 mL 250 mL
[0)
22C 220 r min 48 h 10%
1.3.2 10% 250 mL 10% ~12%
25 mL 22 C 220 r min 72 h 7.60 W/ (ng/ul)
1.4 600 | DEER/ (»g/nl)
500t
1.4.1 102 mL 400}
1 mL 5 mL 3.00r
200}
Amax = 480 nm 100
pg mL = AX 0007773 5 8 10 12
V. EXV; HRR/
A— 2
Vi.— mL Fig.2 Effect of inoculating amount on fermentation
E— 0.16 2.3
1.
1.4.2 1
ROCHE Tab.1 Effect of carbon source on fermentation
ZOBAX C18 v Vv
L
V. =70:25:5 5 ul 1 mL min A= men pg mL pe g
480 nm. 1.054+0.10 2.42+0.13 2305
1.4.3 105 C 3.20+0.08 6.06+0.30 1894
3.160.20 6.26+0.20 1981
3.12+0.23 6.14+0.23 1968
1.4.4 35 3.10+0.06 3.49+0.52 1127
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A 20
12 . g L
2.4
20 g L.
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Tab.2 Effect of glucose concentration on fermentation
AX AP AS
g L mg mL mg mL mg mL mg mL AX AS AP AS
20 2.94+0.17 6.01£0.19 0.34+0.47 19.64 0.15 0.31
40 2.95+0.18 5.41+0.15 15.38+£0.21 24.62 0.12 0.22
60 2.96+0.03 5.82+0.06 28.63+0.38 31.37 0.09 0.19
80 3.07£0.01 6.19+0.27 41.40+0.42 38.60 0.08 0.16
2.5 2.7 pH
pH
3 4 pH
pH
pH 6
3
Tab.3 Effect of nitrogen source on fermentation $.00 6.00
® 600} 3
me ml pg mL pg mg ) +00 5
EY L -
2.39+40.04  4.84+0.13 2023 P~ 4.00 u
p:u] 2.00
4.62+0.14 8.75+0.24 1894 ﬁg& 200 o =yl ﬁ
2.02+0.08 4.78+0.16 2366 " KA bRRBAN
O e e
e £t
2.6 u sy MEmRws  HHE
4 pH
3 Fig.4 Effect of initial pH on fermentation
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Fig.3 Effect of urea concentration on fermentation
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& 3.00f {4.00 #
4 ~ 2
T . . B 200 1300 g~
ab.4 Effect of KH,PH, concentration on fermentation 8 | 200 &
# o100 wBE FRRRWE 100
KH,PO, % . . - . '
T me ml pe ml e 6 18 2 2 2w
0.05 3.26+0.44 5.00+£0.44 WRRE/C
0.10 2.99+0.21 6.10+£0.27 7
+ +
0.20 3.4220. 14 6.21+0.34 Fig.7 Effect of temperature on fermentation
0.40 3.45£0.45 6.00+0.18 2.12
0.60 3.69+0.10 7.08+0.33 )
0.80 4.12+0.37 6.63+0.14
1.00 3.63+0.18 6.45+0.05
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Fig.6 Effect of corn steep liquor on fermentation 0.6%
14.92 pg mL 6.58 mg mlL.
YM 1.96 1.78
0.6%~1.2% 789, .
5 L 4°

Tab.5 Concentrations of variables assigned to the different levels of orthogonal experiment

A B C D E
pH % % % %
1 5.0 2.0 0.05 0.40 0.60
2 6.0 3.0 0.10 0.60 0.80
3 7.0 4.0 0.15 0.80 1.00
4 8.0 5.0 0.20 1.00 1.20
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Tab.6 Results of orthogonal experiment
A B C D E prg mhL mg mL
1 1 1 1 1 1 9.28%£0.15 6.2210.23
2 1 2 2 2 2 12.23+0.80 8.90£0.28
3 1 3 3 3 3 9.27+0.35 8.26+0.00
4 1 4 4 4 4 8.47+0.18 10.04+0.48
5 2 1 2 4 3 8.39+0.07 6.58£0.14
6 2 2 1 3 4 11.98+0.30 9.67+0.07
7 2 3 4 2 1 11.32+0.84 9.40£0.08
8 2 4 3 1 2 8.30+0.36 10.28+£0.14
9 3 1 3 2 4 7.66£0.20 5.4710.44
10 3 2 4 1 3 9.80£0.04 6.82£1.22
11 3 3 1 4 2 11.63+x1.11 8.18£0.71
12 3 4 1 4 2 10.33£0.42 9.56£0.17
13 4 1 4 3 2 3.23£0.08 3.24+£0.17
14 4 2 3 4 1 9.00£0.51 6.94+£0.31
15 4 3 4 1 4 11.25+0.66 9.59+0.21
16 4 4 1 2 3 9.73£0.85 8.22+£0.99
7
Tab.7 Analysis of orthogonal experiment results
A B C D E
K, 39.23 28.55 42.61 38.62 39.92 2a;=151.82
K, 39.98 43.00 42.20 40.93 35.37 Sxi=1512.71
K; 39.41 43.46 34.22 34.80 37.18
Ky 33.21 36.82 32.80 37.48 39.35
k2 5792.71 5907.72 5842.45 5781.83 5775.42
Q 7.60 36.35 20.03 4.87 3.27
ky 9.81 7.14 10. 65 9.65 9.98
ky 9.99 10.75 10.55 10.23 8.84
k3 9.85 10.86 8.56 8.70 9.30
ky 8.30 9.21 8.20 9.37 9.84
R 1.69 3.73 2.45 1.53 1.14
K, 33.42 21.51 32.29 32.91 32.12 D =127.37
K, 35.93 32.33 34.63 31.99 30.60 > 22=1070.61
K; 30.03 35.43 30.95 30.73 29.88
Ky 27.99 38.10 29.50 31.74 34.77
Sk 4092.82 4214.45 4069.69 4057.86 4069.47
Q 9.34 39.75 3.56 0.60 3.50
ky 8.36 5.38 8.07 8.23 8.03
ks 8.98 8.08 8.66 8.00 7.65
k3 7.51 8.86 7.74 7.68 7.47
ky 7.00 9.53 7.38 7.94 8.69
R 1.99 3.48 0.70 0.31 0.38
8
Tab.8 Analysis of standard deviation
F F
A 7.60 3 2.53 2.32 A 9.34 3 3.11 15.55 *
B 36.35 3 12.12 11.12 * B 39.75 3 13.25 66.25 * %
C 20.03 3 6.68 6.13 C 3.56 3 1.19 5.95
D 4.87 3 1.62 1.49 D 0.68 3 0.20
E 3.27 3 1.09 E 3.50 3 1.17  5.85

—_

2 F0_05 33 =9.28 FO.OI 33 =29.46.
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Sporobolomyces
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roseus Rhodotorula glutinis
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