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RECENT years have witnessed a growing interest in
the surface active compounds of microbial origin as
many of them are potential candidates for commer-
cial application in petroleum, pharmaceuticals, and
food processing sectors, and have been a subject of
many recent reviews'~*. The function of bioemulsi-
fiers/biosurfactants is related to the hydrocarbon
uptake and are therefore, synthesized predomi-
nantly by hydrocarbon degrading microorgan-
isms®>~’. We obtained from different sources some
bacterial strains capable of growing on alkanes. The
production of bioemulsifier during their growth on
hexadecane was investigated and the results are
presented in this note.

Acinetobacter calcoaceticus, Arthrobacter paraf-
fineus (ATCC 15591), Corynebacterium hydocar-
boxydans (ATCC 21769) and Pseudomonas putida
CAM-OCT were obtained from Dr H. P. Kleber,
Karl-Marx University, Leipzig, (GDR), American
Type Culture Collection, Maryland, (USA) and
Prof. A. M. Chakrabarty, Unjversity of Illinois at
Chicago, (USA), respectively. Stock cultures were
maintained on the nutrient agar slopes by sub-
culturing every fortnight, incubated at 30°C for two
days and subsequently stored at 5°C. Inoculum was
prepared by growing overnight the organism in
nutrient broth at 30°C in shake condition
(200 rpm). About 1% inoculum was transferred to
a growth medium (0.5% peptone, 0.3% yeast
extract, 1% hexadecane, pH 7) and incubated at
30°C on a rotary shaker for 72 h. After the
indicated growth period, cells were removed by
centrifugation at 10,000 g for 20 min at 4°C. From
the supernatant obtained, emulstfication activity
was determined using the method of Reddy ez al® in
which 2.5 ml supernatant, 2.5 ml water and 0.1 ml
hydrocarbon were vortexed for a minute and
ailowed 1o stand for 2 h at room tcmperature. The
turbidity of stabilized emulsion was measured at
610 nm and a unit of emulsifying activity was
expressed as optical density under the conditions of

measurement.
The results of emulsification of aliphatics, aroma-

tics and mixed hydrocarbons by culture supernatant
of bacteria grown on hexadecane are listed in

Table 1 Emulsification activity of culture supernatant of
bacteria grown on hexadecane

Hydrocarbon tested

iyl

Culture supernatant Xyleme Toluene Tetrahne
A. calcoaceticus 0.16 (.21 0.51
A. paraffineus 0.36 (.38 1.05
C. hydrocarboxydans 0.11 0.14 ND
P. putida 0.12 0.12 ND

Emulsification activity against octane, hexadecane,
naphtha and kerosine was not detecrable (ND). No emul-
sification activity was detected when these cultures were
grown on glucose as the carbon source.

table 1. Straight chain aliphatics {octane and hexa-
decane) and mixed hydrocarbons (naphtha, kero-
sine) were not emulsified. However, good emulsifi-
cation of aromatics was observed using culture
supernatants of A. calcoaceticus and A. paraffineus.
Among aromatics, tetraline was easily emulsified in
the above condition. Bicemulsifier was isolated
from alkane grown C. tropicalis which stabilized
hexadecane in water emulsions®-’®. The emulsifier
produced by Acinetobacter sps. fails top emulsify
aliphatic, aromatic or cyclic hydrocarbons!!-12,
However, mixtures of aliphatic, aromatic and cyclic
hydrocarbons have been shown to be readily
emulsified.

The stability of hydrocarbon emulsions of bacte-
rial culture supernatant i1s shown in table 2. The
emulsion formed by A. paraffineus culture superna-
tant was quite stable (75-90%) compared to other
bacterial culture supernatants tested. The emulsifi-
cation activity of culture supcrnatant of A. paraf-
fineus was marginally decreased by treating in a
boiling water bath for 15 min.; was unaffected
between the pH range of 5 to 10, and by NaCl and
CaCl, concentrations up to 10% and 0.3% respec-
tively (table 3). The above results indicate that the
emulsifier produced by A. paraffineus 18 thermo-

Table 2 Stabilty of hvdrocarbon emubion by baciernal
culiere supernatunt

Yo Stabality
Culture Xylene  Toluene Tetraline
A. calcoacericus 95 N 3
A. paruffineus 95 ! Y4
C. hydrocarboyydany [ 10 LS
P. puiida 65 US BN

US. unstable,
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Table 3 [ flect of heut, ptl, NaCl and
( ut f_- o the cmulvavion aciviy of
culiwre supernatat of A paraffinets

Emulsfication

Conditton acinaly
Control (36
Hear treatment,

YC for 1S muin ( 32
pH =3 34
pH = 1 () 38
NaCl., it O 35
CdC':.. 0 3", .38

stable, effective in saline, acidic and alkahne
condiuons.

The yield of emulafier solated by acetone
precipitation was about 1.2 g/l. Although. the
emulsifier produced by A. paraffineus showed
lower yield than reported in the lterature, it is
quite stable in a wide pH range, at high tempera-
ture and salt concentration. The above properties
and considerable scope in improvement in the
yields of emulsifier, make this organism a potential
candidate for the enhanced oil recovery.
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NEWS

POLYMER CURE FOR MYOPIA

Soviet eye specialists have developed a promising
new treatment for myopia involving the injection of
polymers mixed with medicinal additives.

Polymers have been used in Soviet ophthalmo-
logy for several years now. A foamy hquid synthetic
material “penogel” is injected into the eyeball, The
matenal hardens in a minute, enveloping and
strengthening the flabby and elastic sclera.

Penogel is itself soon replaced by germinating
natural tissues., Over 3,000 patients have already
undergone the new treatment.

Professor Eduard Avetisov, Deputy Director of
the Helmholtz Institute of Eye Diseases, described
the new method as simple and safe and as effective
as the traditional surgical treatment. It could be
made more reliable by the addition of medicine to
penogel. (Soviet Features, Science and Technology,
Vol. xxvii, No. 130. Published by Information
Department, USSR, Embassy in India, P.B. No.
241, New Delhi 110 001).



