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An extracellular lipid-producing strain, Rhodotorula glutinis K-501, was isolated from soil. The extracellular lipid produced by the
cell was found to have good and stable emulsifying activity. Factors affecting the extracellular lipid production were studied to
optimize culture conditions for maximum production. Sucrose and ammonium sulfate were selected as best carbon and nitrogen
sources, respectively because they gave the highest concentration of product. The optimum C/N ratio was 50. Optimum
concentrations of KHoPQs, NazHPOs, MgSQOs, and CaCl, were 3.5, 1.0, 0.75, and 0.1g/L, respectively. The optimum temperature
and initial pH were determined as 22°C and 7.0, respectively. When the batch culture was conducted with a sucrose concentration

of 60g/L under the optimized conditions,
of 51.9% based on dry cell weight.
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extracellular fipid was produced to a concentration of 8.1g/L with a high production yield

- extracellular lipid, emulsifying activity, culture conditions, Rhodotorula glutinis
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Table 1. Biochemical characteristics of the isolated strain
Rhodotorula glutinis K-501.

Contents Biochernical characteristics

Morphological characteristics

Cell shape elliptical
Cell size 2-4 pm
Motility negative
Pseudomycelium negative
Colony form circular
Colony surface smooth and shining
Colony color red

" Biochemnical characteristics
Urease test positive
Nitrate reduction test positive

Assimilation test

Sorbitol positive
D-Xvlose positive
Ribose positive
Glycerol positive
Rhamnose negative
Palatinose positive
Erythritol negative
Melibiose negative
Glucuronate negative
Melezitose positive
Gluconate negative
Levulinate negative
Glucose positive
Sorbose positive
Glucosamine negative
Galactose positive
Esculine positive
Sucrose positive
N-acetyl-Glucosarmine negative
DL-Lactate negative
L-Arabinose negative
Cellobiose negative
Raffinose positive
Maltose positive
Trehalose positive
2-keto-Gluconate positive
2-methyl-D-Glucoside negative
Mannitol positive
Lactose negative
Inositol negative
Mannose positive
Fructose positive
Phenol positive

o #ste EstE dotry] fdte ©AYUoR  60g/LY
gluicose® AHg-st] AzEetaa A¥E sded 1 ARE
Figure 191 Yebild. wig 27] FA7F A3 SAlA Al
AR FEErt F7htA oW deEAr] FHAE %A
b olFEe 359 Wt ik ol RAE dAATo
Ad FREE AT 24¢ 71 Ado] AgAHE Aom
BEHAT wEA o)F9] BE HYoME 5dF dFo ¢
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Figure 1. Time courses of extracellular lipid and emulsifying
activity.
[] : cell concentration, A: extracellular lipid, O: emulsifying
activity
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Table 2. Effects of carbon sources on the production of ex-
tracellular lipid.”

Extracellular tipd  Lipid procuction

. Emulsifyi
Carbon source” Dry c(ellﬁmght concentration vield, Yy xti\igf]g

¢ gl %) (ODs)

Glucose 12.7 3.55 28.0 0.62

Sucrose 128 562 439 0.76

Fructose 11.8 375 31.8 0.67

Mannose 126 248 19.7 0.76
Sorbitol 96 0.73 76 -
Mannitol 91 0.86 95 -
Galactose 120 0.32 2.7 -
D-Xylose 8.0 0.22 28 -
Maltose 76 0.30 3.9 -

" data at 144hr
* initial concentration, 60g/L
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Table 3. Effects of nitrogen sources on the production of
extracellular lipid.’

. Extracellular . . . .
Ntogen Dy cell weight  lpid  LPid production  Emulsifying
- . yvield, Yy activity
source (g/L) concentration .
( ()> (OL))K))
(g/l)
NaNQ; 9.6 441 459 0.60
NH(CI 12.5 461 36.9 0.59
(NH1):50; 11.8 587 497 0.67
NHNOs 13.2 4.00 30.3 0.62
Yeast extract 6.9 351 50.9 057
Malt extract 2.6 1.32 50.8 -
Peptone 5.3 358 67.5 0.36
Trvpton 35 4.38 79.3 0.42

" data at 144hr
™ initial concentration, 1.5g/L
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Figure 2. Effect of C/N ratio on the production of extracel-
lular lipid.
[ : cell concentration, A: extracellular lipid, O: Yp/x
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Table 4. Effect of concentration of inorganic salts on the
production of extracellular lipid.”

Salt Cell Extracellular Lipid
Inorganic salts concentration - concentration lipid . pmduct{on
(g/L) (/L) concentration  vield, Yy
il ’ (g/L) (%)
0 59 1.58 26.8
1.0 76 - 266 350
20 80 2.87 359
KH-PO, 25 73 312 427
30 6.7 3.44 491
35 6.7 381 56.9
4.0 55 207 4.5
0 77 1.80 234
1.0 6.7 361 53.7
30 6.4 3.10 484
NaHPO: 50 6.4 332 519
7.0 6.4 3.21 50.1
9.0 6.4 310 484
0 38 1.25 329
02 5.7 2.20 386
04 6.7 291 434
05 7.2 367 51.0
M X
1250 06 73 391 536
0.7 7.3 4.00 548
0.75 7.3 422 578
0.8 6.8 290 427
0 2.1 0.94 447
0.05 6.2 322 519
0.1 6.9 395 572
CaCls 0.15 6.7 371 55.4
02 6.5 367 56.5
03 6.7 366 54.6
0.4 6.7 353 52.7
* data at 144hr
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Figure 3. Effect of temperature on the production of extra—
cellular lipid.‘
(] : cell concentration, A: extracellular lipid, O: Ypx
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Figure 5. The time course of batch culture of Fhodotorula
glutinis K-501 in fermentor.
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