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Actual Code Actual Code Actual Code Actual Code
1 1 0 6 0 4 0 40 0 0.86
2 1.5 +1 7 +1 2 -1 43 +1 0.23
3 1 0 6 0 4 0 46 +0l 0
4 0.5 -1 5 -1 2 -1 43 +1 0.33
5 1.5 +1 7 +1 6 +1 37 -1 0.49
6 1 0 6 0 8 +0 40 0 0.65
7 0 -a 6 0 4 0 40 0 0
8 1.5 +1 5 -1 6 +1 43 +1 0.81
9 1 0 8 +Q 4 0 40 0 0.89
10 1 0 4 -Q 4 0 40 0 1.08
11 0.5 -1 7 +1 2 -1 37 -1 0.34
12 0.5 -1 5 -1 2 -1 37 -1 0.51
13 0.5 -1 5 -1 6 +1 37 -1 0.33
14 1 0 6 0 4 0 34 -a 0.28
15 0.5 -1 5 -1 6 +1 43 +1 0.73
16 0.5 -1 7 +1 6 +1 37 -1 0.6
17 1.5 +1 7 +1 2 -1 37 -1 0.43
18 1 0 6 0 4 0 40 0 0.94
19 1 0 6 0 4 0 40 0 1.08
20 1 0 6 0 4 0 40 0 0.96
21 1.5 +1 5 -1 2 -1 43 +1 0.65
22 0.5 -1 7 +1 6 +1 43 +1 0.72
23 1.5 +1 7 +1 6 +1 43 +1 0.69
24 0.5 -1 7 +1 2 -1 43 +1 0.46
25 1.5 +1 5 -1 6 +1 37 -1 0.67
26 2 +Ql 6 0 4 0 40 0 1.12
27 1 0 6 0 4 0 40 0 1.02
3197 4.5 MIVONUULMINAADINNATAGY Central Composite Design (CCD) Tumsmanzi
mnzaulumsnan lviiuve s8ed Pichiasp.Scj 01(@9)
Variable/levels Lipid
Run
Inoculum (%) Initial pH Glycerol (%) Temperature (°C) conten
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Actual Code Actual Code Actual Code Actual Code (€%}
28 1 0 6 0 4 0 40 0 1.19
29 1.5 +1 5 -1 2 -1 37 -1 0.49
30 1 0 6 0 0 -a 40 0 0

3 a ¢ aa
ﬂ1§1\3ﬁ 4.6 HANMITUATIZHNNADA (ANOVA) ﬂlfNmif)f)ﬂLL‘lJ‘]JﬂTﬂlﬂamﬁ}’JUCentral Composite Design

(ccp) lumsmanngnmunzanlumsnan luiuvessed Pichiasp.Scj 01

Source Sum of squares df Mean squares F-value p-value Prop>F
Model 2.768867 14 0.197776 5.110056 0.0017
A-inoculum 0.299267 1 0.299267 7.732323 0.014
B-pH 0.036817 1 0.036817 0.951253 0.3449
C-glycerol 0.350417 1 0.350417 9.053914 0.0088
D-temperature 0.001667 1 0.001667 0.043063 0.8384
AB 0.0625 1 0.0625 1.614848 0.2232
AC 0.0009 1 0.0009 0.023254 0.8808
AD 0.0016 1 0.0016 0.04134 0.8416
BC 0.0144 1 0.0144 0.372061 0.551
BD 0.0049 1 0.0049 0.126604 0.7269
CD 0.0576 1 0.0576 1.488244 0.2413
A’ 0.316971 1 0.316971 8.189771 0.0119
B’ 4.29E-05 1 4.29E-05 0.001107 0.9739
c’ 0.7581 1 0.7581 19.58746 0.0005
D’ 1.238571 1 1.238571 32.00167 <0.0001
Residual 0.58055 15 0.038703
Lack of Fit 0.513267 10 0.051327 3.814218 0.0763
Pure Error 0.067283 5 0.013457
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Lipid Carbon
Biomass Lipid Temp Time Culture
Strains Content Source References
(g/l) Concentration (g/1) (°O) (day) Type
(%CDW) (g/n)

Pichiasp.ScjO1 4.76 63.52 2.99 40 4 PG (40) Batch this study
Pichiasp.ScjO1 2.93 39.93 1.17 40 6 CG (22.24) Batch this study
Cryptococcus 118 25 29.5 28 2.1 PG (16) Fed-batch Meesters et al.
curvatus (1996)
ATCC 20509
Rhodotorulaglutinis 10.1 60.7 6.1 30 3 CG (95) Fed-batch Saenge et al. (2011)
TISTR 5159
Yarrowialipolytica 7.0-7.9 6-14 3.8-25 28 6.1 CG (20.5-164) Batch Papanikolaouet al.
ACA-DC 50109 (2008)
Yarrowialipolytica 6.5 31 2 28 16.5 CG (6) Batch André et al. (2009)
ACA-YC 5033

PG: Pure glycerol (ﬂﬁm@iﬁm‘]ﬁﬁjﬂ%), CG: crude glycerol (ﬂawaiaaﬁu)
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