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Effect of C/N ratios on the cell growth, cell lipid, cell protein and fatty acids of Rhodotorula sp. was examined. At
low concentration of nitrogen in cultural medium the growth of the yeast was retarded, whereas its growth was
favorable at high concentration but lipid yield was decreased due to a high content of cell protein. In order to increase
lipid yield, the optimum C/N ratio obtained was 45-50 (5% glucose, 0.0414% nitrogen). During the cultivation cell pro-
teinsynthesis occured mainly in initiastage and the lipid was accumulated rapidly at the late phase. The highest con-
tent of total fatty acid was observed at the optimum C/N ratio. The higher C/N ratic was the more unsaturation degree
of fatty acid decreased. It was attributed principally to a decreased oleic acid with palmitic acid increased. No significant
changes occured in content of other fatty acids.
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Table 1. The composition of medium for lipid

production.

1.0 —9.5% (w/v)
0.06-0.5% (w/v)

Carbon source (Glucose)

Nitrogen source (Glycine)

KH, PO, 0.1%

MgS0O, 7H,0 0.05%

NaCl 0.05%

CaCl, 2H,0 0.02%

FeCl; 6 H,0 1 x10°®

ZnS0O, 7H,0 3 x10°°
Thiamine HCI 0. 00004 %
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Table 2. Gas ligquid chromatography operation

conditions for fatty acid analysis.

Column 15%DEGS, glass 2mX3mm
Detector Flame inoization detector
Column temperature | 165C

Detector temperature | 180C

Carrier gas (N,) 60ml/min:

Chart speed 5 mm/min.
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Fig. 1. Effect of nitrogen concentration on cell
growth and lipid production of Rhodot-
orula sp.

* Glucose concentration : 4 g/100ml
* Incubation time : 5 days
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Table 3. Changes of cell weight, total lipid o] Axola] AL zdtsfolr & 7oz A zky)c)
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Fig. 2. Effect of C/N ratio on cell dry lipid odotorula sp. .

and protein content and fat coefficient. : ; A

% Nitrogen cnocentration : 41.4mg/100ml * Nitrogen concentration - 41.4mg/100ml

% Incubation time : 5days A—4 1 Cell dry weight @ —@ - Lipid
A—a : Cell dry weight []—{] : Protein content B—W : Cell protein  [J—(7J: Glucosé )
O—O : Lipid content ® — @ : Fat coefficient O— o0 ! Lipid free cell (cell dry weight-lipid)

% Glucose concentration : 5g/100ml
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Table 4. Total fatty acid contents and ratios
of their saturated and unsaturated

fatty acids by nitrogen concentration

Kor. J. App!l. Microbiol. Bioeng.

Table 6. Total fatty acid contents and the

ratios of their saturated and unsat-

urated fatty acids by C/N ratio

Nitrogen Total Total fatty|Saturated |Unsaturated Glucose| C/N |Total [Total fatty|Saturated | Unsaturated

concentration| lipid acid fatty acid (fatty acid (%) |ratiollipid |acid(%) |fatty acid | fatty acid
(mg/100m1) | (g/100ml)| (%) (%) (%) (%) (%)
(A)11.1 0.38 57.3 30.8 69. 3 2.0 19 10.19 51.3 16.9 81.8
(A)33.3 .0.64 65.7 23.6 76.3 3.5 34 10.54 60.5 20.4 79.1
(C)77.7 0. 38 49.5 16. 8 81.5 5.0 | 48 |0.83 66.0 23.6 75.6

% Glucose concentration : 4g/100ml) 6.5 | 63 (0.79] 65.1 25.8 74.1

* Incubation time : 5days 8.0 77 10.76 62. 8 28.8 71.7

* Total fatty acid @ % to total lipid acid 9.5 92 |o0.74| 62,1 29.8 70. 1
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Table 5. The composition of total fatty acid

by nitrrogen concentration (%)

Fatty acid | Relative | Nitrogen concentration
retenti- (mg/100ml )
on time |{A)11.1](B)33.3((C)77.7
Cri-a 0.49 1.4 1.0 0.8
2 0.71 0.1 0.1 0.1
Cuin 0. 84 0.2 0.1 trace
C.:u 1.00 21.2 15.6 10.6
Unidentified | 1.07 trace 0.1 .7
Cuso 1.16 0.5 L9 .7
C.:o 1.59 6.9 .1 .1
Cuo 2.03 1.3 0.9 .3
1 2.21 44.6 51.3 60.1
2 2.65 10.1 10.2 10.7
3 3.54 .0 8.0 7.1
C., 4.63 .6 1.4 1.0
4 5.51 .1 3.3 1.8

* Glucose concentration @ 4 g/100ml
% Incubation time : 5days

* Nitrogen concentration
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Table 7. The composition of total fatty acid by C/N ratios(%)
Fatty acid Relative C/N ratios
retention time 19 34 48 63 77 92
unit: % (w/w)
Ciio 0.49 0.8 .9 .8 1.2 1.3 1.5
2 0.71 0.1 .1 .1 0.1 0.1 0.1
Cuis 0. 84 tr. .1 0.2 .2 0.1 0.1
Ciero 1. 00 11. 3 14.6 17.0 19.2 21.2 22.6
Unidentified '1.07 1.5 0.5 0.8 0.2 0.3 0.2
Cin 1.16 1.1 1.3 1.2 1.5 1.6 1.9
Ciioo 1.59 .6 .6 5.0 .9 .8 4.5
Cuce 2.03 2 .3 0.8 5 0.8 1.2
1 2.21 57.3 54.8 52.0 49.0 48.0 47.0
2 2.65 13.3 12.3 11.0 11.7 10. 8 10.4
3 3.54 6.6 .3 6.0 6.4 5.8 5.4
C,:s 4. 63 1.8 .1 2.0 2.0 1.8 1.5
4 5.51 1.6 .9 2.1 3.2 3.5 3.7
% Incubations time: 5days
Z2 palmitic, oleic acid”} F&#& °lF32 AUARrh Cun & vl#Holgleor}t Coo & 5% 459 38
C/NH|7} X|gtatz=Mof| o|xj= A& vlep =] o] Z-& 72 Rhodotorula sp. 24 A3
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