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Abstract

The optimum conditions for growth and lipid production of Rhodotorula marina IFO 0879
were investigated. The optimum temperature and pH of cultivation was 30C and pH 6.0-7.0,
respectively. During shaking of the culture for 8 days at 30°C, the maximum cell biomass of
Rh. marina was 9.82g per liter of the medium, and the lipid content obtained was 35.4(w/w)
of the dry cell biomass. Lactose and glucose were the most effective carbon sources for the
lipid production. Ammonium sulfate was found to be the most effective nitrogen in culture
medium the growth of the yeast was retarded, whereas its growth was favored at high
concentrations with decreased lipid yield. When lacose was added during fermentation, in the
initial stage cell biomass and lipid production were lower than those of the control, but in the
later stage the trend were reversed. The major fatty acids of yeast lipid were palmitic acid(20.
3%), oleic acid(46.6%) and linoleic acid(16.29%)
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Fig, 1. Relationship between cell biomass, lipid con-
tent, lipid production, nitrogen and lactose content
and fermentation time of Rh, marina
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Table 1. Effect of incubation temperature on cell biomass and lipid production of Rh. marina
Temp. (°C) Cell bimoass (g//) Lipid content in dry yeast (%) Final pH
20 2.55 8.5 5.80
25 7.93 27.4 5.80
30 9.20 32.1 5.90
37 3.76 30.8 6.15
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Fig. 2. Effect of initial pH of the medium on the growth
and lipid production of Rh, marina
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Rhodotorula marina & 433 M52 44 31

Table 2. Effect of various carbon sources on lipid production of Rh. marina

Source of* carbon

Cell biomass (g/[)

Lipid content in dry yeast (94)

Fat coefficient™*

Lactose 9.82 34.6 1.3
Glucose 9.86 34.8 1.4

Galactose 3.06 21.4 2.18
Maltose 7.88 31.2 8.19
Sucrose 8.22 25.4 6.95
Solubte starch 1.56 -

Dextrin 5.87 12.0 2.35

* Corbon sources were added at level of 3%iw/vl, 0.15%w/v) ammonium sulfate was used os a nitfrogen source
«* g per 100g carbon source consumed
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Fig, 3. Effect of initial lactose concentration on
boimass and lipid production of Rh. marina
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Toble 3. Effect of various nitrogen sources in lipid production ot Rh. marina

Source of * nitrogen

Cell biomass {g/l)

Lipid content in dry yeast (%)

Fat coefficient**

(NH4)2804
Yeast extract
(NH2)2CO
NHANO
NaNO:3
KNO

3
Casamino acid

3

Asparagine
NH4CI

9.81
10.28
9.67
6.92
8.51
9.18
9.31
8.94
5.74

35.1 11.5
30.6 10.5
35.4 11.4
271 6.3
25.8 7.3
21.4 6.5
30.7 9.5
31 9.3
18.9 3.6

* 3% lactose wos used as carbon source and nitrogen concentration of each nitrogen source was 0.03%

xx g lipid per 100g carbon source consumed
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Fig, 4. Effect of initial ammonium sulfate concentration
on cell biomass and lipid production of Rh, marina
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Fig. 5. Effect of lactose addition on cell biomass,

lipid production and lipid content of Rh, marina
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Table 4. Fatty acid composition of the lipid produced
by Rh. marina

Fatty acid Content (%)

CM:O myristic acid 0.52
CIG:O palmitic acid 20.32
CIG:I patmitoleic acid 5.95
CIB:O stearic acid 8.31
018:1 oleic acid 46.63
Cia:2 linoleic aicd 16.24
Coo:0 benheic acid 0.29

unidentified 2.39

Candida utilis 99, 4%, Candida lipolytica 79. 7%,
Candida tropicalis 75, 8%, Hansenula anomala 97.
1%, Rhodotorula glutinis 89,8% 2% Bisglo
HEY . Rh, gracilisE 84.0%F TS AR 4
=k, &, FFoich F2944ke] vl gol o ohekd
€ Jehln gloh, FFole) F-50e205n o] & x]ubabe]
FAEE o] FIL U},

Alg ol BAT e £235 2 w4k w] g2
69.8% 24 | 88.0%, WM 74,0%, =X
w88, 0%, RS 82, 0%Ech 4335 dom, s
7E 52.0%, 4715 62, 0%k & HES HqF
A gl;}. (22).
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