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Rhodosporidium toruloides

70g/L 0.1g/L 0.75g/L 0.4g/1, 1.5g/L pH 6.0
ZnS0, 1.91 x 10™¢ mmol/L. CaCl, 1.50mmol/L. MnCl, 1.22 x 10™* mmol/L. CuSO, 1.00 x 10~* mmol/L
250mL 50mL 10% 28h 30°C 200r/min 120h
76.1% 22.7
(0939.97 A 1000-3061 2006 04-0650-07

121°C 15min

Abstract Culture medium and fermentation conditions for lipid production by Rhodosporidium toruloides were optimized with

single factor and uniform design experiment. The best medium recipe was found with 70g/L glucose 0.1g/LL NH, ,S0,
0.75g/L yeast extract 1.5g/L. MgSO,» 7H,0 0.4g/L. KH,PO, sterilized at 121°C for 15min and then supplemented with
ZnS0, 1.91 x 10~ ®mmol/L. CaCl, 1.50mmol/L. MnCl, 1.22 x 10~ * mmol/L and CuSO, 1.00 x 10~* mmol/L. The optimal

fermentation conditions were as follows 50mL of medium pH 6.0 in 250mL Erlenmeyer flask with 10% inoculum 28h under

orbital shaking at 200r/min for 120h at 30°C . Under these conditions yeast biomass accumulated lipids up to 76.1% .

Key words  Rhodosporidium toruloides microbial lipids culture optimization uniform design

70 % '
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1
1.1
Rhodosporidium toruloides AS
2.1389
CGMCC 5
Y4 # pH 2.0
1.2
1.2.1 YEPD g/LL 20
10 10 pH5.8 ~ 6.0
YEPD 15¢
g/L 70 NH, ,80, 2
0.5 KH,PO, 1 MgSO, 7H,0 0.5 pH
g/L. 12
pH6.0 o/LL
1
g/L 2
121°C 15min
1.2.2 Y4 #
50mL 30°C 200r/min
20h ~ 24h 10% 50mL

96h
1.3
1.3.1
g /L
1.3.2

105°C

1.3.3
SBA-50B
Og/L~ 1.0g/L
1.4
1.4.1 1 Y4 #
MgSO, 7H,0
1.0g/L

KH, PO,
0.5¢/L

UD3.0

1
Table 1 Uniform design matrix of the medium composition

Trial No. Glucose/ ¢/L. NH, ,S0,/ g/ Yeast extract/ g/L.

1 70 1 0.15
2 75 0.8 0.6
3 30 3 0.05
4 85 0.2 0.35
5 90 0.1 0.75
6 95 0.5 0.5
7 100 2 0.4
8 105 0.3 0.1
9 110 1.5 0.7
10 115 0.7 0.3
11 120 2.5 0.65
12 125 0.4 0.45
13 130 0.9 0.2
14 135 3.5 0.25
15 140 0.6 0.55

1.4.2 2 1

Y4 #

Y4 #
10g/1. MgSO, KH, PO,
K, HPO,
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2
2
Table 2 Uniform design matrix of inorganic salt composition
Trial No. KH,PO,/ g/ KyHPO,/ g/L MgSO; 7TH, 0/ g/LL
1 0.5 0.5 0.3
2 1 1.5 0.45
3 1.5 2.5 0.25
4 2 0 0.4
5 2.5 1 0.2
6 3 2 0.35
7 3.5 3 0.5
1.4.3 |
2.1
1 15
1

Lipid content/%

Actual

== === Predicted

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Trial number

Fig.1 Cellular lipid content variation of medium

composition uniform design experiment

UD3.0
Y4 #

Y =83.83 - 37.54 X, — 0.0009 X;
+0.185 X, X, +2.379 X;
Y X, X,

R =0.957

© PERFRHE DRI TIK S SHIER

3
Table 3 ANOVA for the regression equation of medium

composition uniform design experiment

Source Sum of squares  DF  Mean scuare F value
Model 1775.5 4 443.9 27.1
Error 163.5 10 16.3
Cor total 1939.1 14
R=0.957 R*>=0.916
g/L.
70 0.1 0.75 C/N C/N
12% WIW % WIW 420
C/N Papanikolaou
S.
C/N 83.5
133.5 36%
47%
50% 56% " Papanikolaou S.
C/N 150 340 C/N
0.05¢/ I: h
0.07¢/ I h "
Y4 # C/N 315 571
593 694 67.6% 72.4%
74.9% 72.5% C/N
C/N
C/N
2
76%
g/L
70 0.01 0.75 0.5
1 C/N 420
120h 10.7¢/L
8. 1g/L.
Y4 #
2.2
Y4 #
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Fig. 3 The effect of ZnSO, concentration

2.3

X3 Y

on cellular lipid content

Y = 71.14 + 1.74
X, - 0.78 X> - 2.00 X, X; — 0.049 X, X, + 16.19
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R=0.997

Lipid content/%
=
(=]

70.5 F
70.0
69.5
(). 1 L I L ]
690 0 0.06 1.5 4.5 6.0
The concentration of calcium ion/(mmol/L)
4
Fig. 4 The effect of CaCl, concentration
on cellular lipid content
74.0
735 7‘
73.0 |
725
§
§ 720 |
g 715t
Q
E 70t
&
70.5
70.0 |
69.5 |
69.0 . L . L )
0 49 24.4 122 244
The concentxation of manganese ion/(nmol/L)
5
Fig. 5 The effect of MnCl, concentration
on cellular lipid content
74
73 F 7 ; 7
s 21
E
2
s 7|
=
E
= 70 F
69 +
68 L L . 1
0 20 100 200
The concentration of copper ion/(nmol/L)
6
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s
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7 ,
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Fig. 7 Cellular lipid content variation of inorganic
8

salt composition uniform design experiment
Fig. 8 The effect of KH, PO, concentration

4 on cellular lipid content

Table 4 ANOVA for the regression equation of inorganic

salt composition uniform design experiment rad2r
Source Sum of squares ~ DF  Mean scuare F value
Model 30.1 3 10 157.6 §
Error 0.19 3 0.06 g
Cor total 30.3 6 E 71.26
R=0.997  R*=0.9% &
1.5¢/L. 68.10 : = X 3
0.200 0.350 0.500
8 9 The concentration of MgSO,- 7H,0/(g/L)
Fig. 9 The effect of MgSO, concentration
5 on cellular lipid content
5
Table 5 Comparison of uniform design predicted value and experimental data
Trial No. KH, PO,/ ¢/L MgSO; 7H, 0/ ¢/L Predicted result/ % Experiment result/ %
1 0.5 0.5 75.3 74.2
2 0.5 1 87.0 74.8
3 0.1 1 87.3 75.2
4 0.4 1.5 106.9 76.4
0.5 10
g/L.
1.5¢/L.
oL 0.4 0 28h Y4 # 73%
1.5 14.9¢/L 11.4¢/L 2.4.2
2.4 Y4 #
2.4.1 1~2 250mL 25ml, 50mL 75ml.
Y4 # 30°C 200r/min 100mL 30°C 96h
12h 16h 20h 24h 28h 32h 36h  40h 11 250 mL
30°C 120h 25mlL 50mL

10 © FFEREEMEDFRFTATIE A %8 http://journals. im. ac. on
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Fig.13  Comparison of microbial oil production under

conditions of various optimizing stage
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6
Table 6 Comparison of microbial oil production under initial and optimized fermentation conditions
Biomass/ g/L Lipid/ g/L Lipid content/ % Lipid coefficient g/100g substrate utilized /%
Initial medium * 6.9 2.9 42.0 7.1
Optimum medium 18.3 13.9 76.1 22.7

% Data was i Screening of Oleaginous Yeasts for Broad-Spectrum Carbohydrates Assimilation Capacity” .

76.1%
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