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Isolation of Biosurfactant-Producing Yeast Rhdotorula sp. G-1 and the Biosurfactant Production.
Sang-Meo Kang*, Chul-Su Lee and Yong-Cham Kim Oepartment of Microbiological Engineering, Konkuk Univer-
sy, Seoul 133-070, Korea — Some microorganisms including yeasts produce surface tension-decreasing biosu-
rfactants. The strain G-1, the best producer of biosurfactant, was isolated from the soil and identified as
Rhodotorula sp., which was not discribed any report. The Rhodotorula sp. G-1 produced biosurfactant from
vegetable oils, but failed to produce it from n-alkane or carbohydrate. Yeast extract was found to be more
effective for the biosurfactant production as nitrogen source than any other inorganic nitrogen source. The
composion of the optimal medium contained the following conponents: soybean oil 4%, glucose 2%, yeast
extract 0.5%, KH,PO; 0.1%, K;HPO, 0.1%, MgSO, 5%, CaCl, 0.01%, NaCl 0.01%, pH 6.0. The surface tension
activity was increased to 14% when, at first, the culture broth was fermented with only soybean oil as carbon
sourse, and after 90 hours, feeded glucose, than that of glucose and soybean oil added to it simultaneously.
The maxium yield of the biosurfactant was about 15 g/l by, after 90 hours, the feeding method of glucose.
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Table 1. Mophorogical, cultural and physiological characte-
ristics of the isolated strain G-1

Characteristics Strain G-1

Mophorogical characterstics
Cell form ovodial to globose
Ascospore —
Colony colour pink
Aerobes +
Size (3~5.5X6~10)um
Buding type multifui

Culrure characteristic
Growth on 10% NaC(l
Growth on 5% glucose
Growth on 1% methanol
Growth on 1% ethanol
Growth on 20T, 25¢C, 30T
Growth on 37C, 42C —
Growth on 1% acetic acid

+ + + + +

Physiological characteristics
Citrate growth —
Arbutin test
Urease hydrolysis +

+

Fermentation characteristic —

Other utilization characenstics
Lycine +
Creatine | —
Starch formition —
Free of N -
(0.01% cyclohexamide —
Arabinose V
Dextrin —
Soluble starch -
D-Lactose —
D-Trehalose
Glucose
D-Melibiose
Maltose
Adonitol
Inositol
Sorbitol
D-Fructose
D-Galactose
D-Mannose
D-Mannitol
D-Xylose
[.-Rhamnose —
Saccharose

I

+oe

< + + |

,+_

Myo 1nositol —

+: Positive, —: Negative, V: Variable, NDD: Not detected
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Table 2. Effects of carbon source on the biosurfactant acti-

vity

Cell Surface :

: . Relative

Source Final growth  tension activity
pH (X 10° (dyne %)

cell/m/) fcm) |

None 6.3 0.02 73 0.0
Glucose 4.5 3.54 72 4.0
Sucrose 3.8 3.25 73 0.0
Mannose 4.2 2.30 73 0.0
Arabinose 4.1 2.50 73 0.0
Soybean oil 4.5 3.89 48 100.0
Olive ol 4.3 3.56 53 80.0
Decane — 0.001 73 0.0
Hexadecane - 0.001 73 0.0
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Table 3. Effects of carbon to oil ratio on the biosurfactant
activity

Cell Surface Relative
Oil - Final growth tension activit "
glucose pH (X 10° (dyne %) Y
cell/mi) /em) ’
0.2 3.85 3.14 72 4.0
1:2 4.46 3.54 48.4 98.4
1:1 4.37 3.25 45.9 1084
2.1 4.45 2.78 43.0 120.0
2.0 4,95 2.50 48.3 98.8
30
fg 40 L ) //
g A ) v A U v v
ekl | B
— Fj// //// / / g / /
~ RN I RZRY Zh
e
& AVAVA T : iy '
L AN 717 SR ZRY
Ay
L N "/ ;,-f// // "::}f < /j; / ':,/f y /
wr DO ) g % r/:'/. / 7 / A / /,//:
A o7 / / A L7 ﬁ
. A9 a000
T Ao 7
Ao AN 00
AV Ve LA VAV 0
/’:?"f":’?‘/’?/é?f/jr///*f/f//
RN 2R ,/// P RZR /
B0 VALA YA LA A A A LA A %

( 40 80 120
Glucose feeding time(hr)
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only soybean oil, and some times later, addition glu-
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Fig. 2. Time course of surface tension activity,

Symbols: (&) glucose and soyben o1l were added to the
culture broth simultaneously; (O) at first, fermentation with
only soybean oil, and after 84 hr, addition glucose.
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Table 4. Effects of nitrogen source on the biosurfactant

activity
| . Cell Surfface Relative
Nitrogen Final growth tension .
source pH (X1 {(dyne activity
cell/ml/y /cm) (%)
NH,NO; 2.83 2.78 67 24.0
(NH43.50, 2.62 2.32 72 4,0
Yeast nitrogenbase 2.26 1.78 72 4.0
Peptone 4.27 4.75 69 12.0
Malt extract 4.03 3.63 72 4.0
Yeast extreact
concentration (%)
0.05 3.18 2.35 56 68.0
0.1 3.86 2.74 43 120.0
0.5 478 3.24 41.6 125.6
1.0 4.89 3.79 72 4.0

Table 5. Effects of phosphate on the biosurfactant acti-
vity

Cell Surface

Phosphate : | | S Relative
: Final growth tenson ..
concentration 3 activity
(%) pH (X 10 (dyne (%)
’ cell/mf) /em) ’
0.05 512 3.23 42.0 124.0
G.1 542 3.92 41.6 125.6
0.2 5.97 3.23 42.2 1234
0.4 6.16 3.87 43.0 120.0
1.0 6.70 3.33 43.5 118.0
2.0 7.01 3.56 53.2 79.2
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