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Influencing Factors in Molass Fermentation by Rhodotorula glutinis for
Microbial Oil Production
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Abstract Microbial oil production is a feasible source of raw materials for hiodiesel industry. Because of its excellent capability in grease
synthesis and accumulation, Rhodotorula glutinis is a good candidate to produce microbial oil by molasses fermentation. The influencing
factors, such as culture volume, pH value, inoculum concentration, temperature, nitrogen and carbon nutrition, were investigated by batch
cultures. The results indicate that a dry—cell yield of 2.42¢/L. and a grease yield of 0.8g/L are obtained after fermenting for 132h with an
initial COD concentration of 11100mg/L, pH value of 6.5, temperature of 30°C and swing at 160r/min. The corresponding specific dry—cell
and grease yield by COD removal are 0.35 and 0.12kg/kg, respectively. The dry—cell yield and grease yield could be increased to 3.74 and
1.31g/L, respectively, by adding 10g/L glucose instantly at a certain fermentation moment. The addition of nitrogenous nutriments to the
fermentation system could promote the multiplication of R. glutinis remarkably, but has no observable influence on the grease yield.
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Table 1 Effect of original pH value on the multiplication and grease yield of R. glutinis
COD COD ¢« COD b COD
pH pH /(mg-L7) 1% g-17) kg kg™) g-17) kg kg™)
4.0 7.7 9420 174 0.55 0.28 0.14 0.07
4.5 7.8 7300 36.0 0.85 0.21 0.2 0.05
5.0 7.5 5680 50.2 0.92 0.16 0.23 0.04
5.5 74 5280 537 0.95 0.16 0.25 0.04
6.0 7.1 4700 58.8 1.79 0.27 0.50 0.07
6.5 7.1 4180 63.3 2.36 0.33 0.76 0.11
7.0 7.1 4860 574 1.62 0.25 0.49 0.07
7.5 7.1 4820 57.7 1.65 0.25 0.49 0.07
8.0 7.1 5720 49.8 0.92 0.16 0.25 0.04
.a, b, COD ( se, COD .
Notes: a, dry cell; b, dry—cell yield from COD removal; ¢, grease yield from COD removal.
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Table 2 Effect of temperature on the multiplication and grease yield of R. glutinis
/C COD/(mg-L™") COD 1% Mg L™ cob ) b Ng L™ cop B
Nkg-kg™) Nkg-kg™)
20 4280 61.4 2.10 0.31 0.65 0.10
25 4540 59.1 2.10 0.32 0.66 0.10
30 4180 62.3 2.42 0.35 0.80 0.12
35 4360 60.7 2.17 0.32 0.62 0.09
.a, b, COD ( )ic, COD

Notes: a, dry cell; b, dry—cell yield from COD removal; ¢, grease yield from COD removal.

2.5 3
. Table 3 Effect of nitrogen nutrition on the multiplication and
, , . grease yield of R. glutinis
’ Mg L) Mg-17)
° 1.46 0.33
\ CO (NH,), , (NH4),S0;. 2.28 0.58
KNO;,NaNO; , COD 11600mg/L CO(NH,), 1.88 0.43
, 50mL., (0D=1218) (NH,),S0, 2.44 0.71
20% pH  6.5.30°C  160r/min , KNO, 2.85 0.73
NaNO; 1.43 0.35
1g/L. , @
( 7%)14.3g/L. ( 14.5%)6.9¢/1. Note: a express dry cell.
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48h > ’ ’
4

Table 4 Multiplication and grease yield of R. glutinis by
adding glucose during the fermentation process

/h /h Y(g-1) (g1
132 2.46 0.78
24 168 3.71 129
36 168 3.74 121
48 192 3.64 131
60 192 3.19 095
:a o

Note: a express dry cell.

3
1 ,
COD 11100mg/L , pH 65,
30°C  160r/min , 132h R
242 0.8¢/L,COD 62.3%,
COD 035  0.12kg/kg,
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o , KNO;3,
7.2¢/L,
3) )
o 36h
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