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The physiochemical properties of extraceliular lipid produced by an oleaginous yeast, Rhodotorula glutinis K-501 were examined.
From the analytical experiments, it was suggested that the extracellular lipid produced is glycolipidic compound. Critical micelle
concentration and minimum surface tension of the extracellular lipid in aqueous solution were 89mg/L and 31dynefcm, respectively.
Surface tension was also constant throughout wide range of pH. The emulsifying abilities and dispersing power of the extracellular
lipid were much greater than those of commercial surfactants such as Tween 80 and Triton X-100 by factors of 2-3 and 1.3,
respectively.
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Table 1. The operating conditions of GC.

Young-in M600D

Model = ionization d

Detector ame 1on.1zat10np etector
HP-5 capillary(25mx0.22mmx0.33 £ m)

Column _ 0.1uL

%iﬁpfraiﬁfe Injection port 220°C

D Detection port 280TC

Column 170C(2min), 5C/min, 270C
(2min)

Gas flow rate No 077 mL/min

H: 202 mL/min
Air 345 mL/min

A et BF A EEZ Sigma AE(No. 189-17)% AH&std

HPLC(HP 1100series, RID, column: sugarpak)® A X%
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Table 2. Detection of the extracellular lipid on TLC.

Detection reagent Substrate Result
Phenol-sulfuric acid carbohydrate +
Anthrone carbohydrate +
Ninhydrin amino acid -
Rhodoamine B lipid +
lodine vapor lipid +
+  positive, - ! negative
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Figure 1 GC chromatogram of extracellular lipid after met-
hylation. 1:palmitic acid, 2:palmitoleic acid, 3:unknown,
4:dinoleic acid, D:oleic acid, 6:stearic acid, 7-unknown, 8ara-
chidic acid
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Figure 2. Effect of extracellular lipid concentrations on surface
tension.
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Table 3. Surface active property comparisons of extracellular
lipid with other surfactants.

Surface tension  CNIC

Surfactant Producing organism (dmefem) (mglL) Reference
Extracellular hipid  Rhodotordla ghainis K-501 3l & this study
Pentasacchanide ipd  Nordicr conmebacteriodes ® 5 2
Trehalose lipid ~ Rhodococeus envifropolis H 4 2
Rharrmolipid Pseudomonas aeroginosa X 15 2
Sophorose lipid Torulopsis bombicola 37 82 2
Viscosin Pseudomonas fluorescens X5 120 2
LABSttnear alkvTbenz- Simthetics 47 0 2
ene sulfonate)
SLS(sodiun Jaury! Sinthetics 37 320 2
sulfate)
0
% 30 F
g
é 20 +
=
z pH 2, KCI-HCI buffer
§ pH 4, sodium acetate buffer
T pH 6, phosphate buffer
o L pH 8, Tris-HCI buffer
10 pH 10, borate-NaOH buffer
0 ! ! | |
0 2 1 6 8 10 12

pH

Figure 3 Effect of pH on the surface tension of extracellular
lipid produced by Rhodotorula glutinis K-501. Samples were
prepared by dissolving extracellular lipid in 0.1M buffer as
a concentration of 100mg/L.
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Table 4. Comparison of emulsifying activity of extracellular
lipid with commercial products.

Compounds Emulsifying activity{ODsy)
Extracellular lipid 0.62
Tween 80 0.32
Triton X-100 0.20
Arabic gum 0.10
Xanthan gum 0.16
Gelatin 0.01

* Each sample was used as a concentration of 30mg/L.
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Figure 4. Effect of extracellular lipid concentration on emu-
Isifying activity.
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Figure 5. Comparison in emulsifyving activities of the extr—
acellular lipid with commercial surfactants at different pHs.
Each sample was used as a concentration of 30mg/L.
A Triton X-100, C: Tween 80, A: extracellular lipid
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—— Arabic gum
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Figure 6. Comparison in emulsifying stability of extracellular
lipid with commercial biosurfactants. Each sample was

used as a concentration of 30mg/L.
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Figure 7. Dispersing power of commercial surfactants and

extracellular lipid produced by Rhodotorula glutinis K-501.
Each sample was used as a concentration of 1000mg/L.
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Figure 8. Foaming power on various concentrations of sur-
factants. Each sample was used as a concentration of 1000mg/L.
A Triton X-100, O Tween 80, A: extracellular lipid
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