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Sunflower oil contains palmitic, stearic,
arachidic, lignoseric, oleic and  linoleic acids ™,
Experimental mutagenesis has succeeded in altering the
plant genes for production of oleic acid rather than
Iax:e’.-:i: acid @) . A number of vegetable oils and animal
fats including olive, castor , corn , peanut, sesame,
Sfc‘m oils a'n'd lard were used as a carbon source for
“:\"* “rodun:t:on of strepxcmycin, penicillin, glocerol,
aydroxy fatty acids (60 and glucopyranoside®.
fﬁ"”:“i"“-’- Mycobacterium and Pseudomonus species
;ele-:ﬁc\i?r;he production of glycerol and fatty acids
fatty acids ‘\3\‘ \ilftcrm fats and oils. Cis- unsaturated
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transformed to the cell through the outer hydrophilic
cell wall. This process is limited by the hydrophobic
character of the oil or the hydrocarbon. Microorganisms
such as Torulopsis and Pseudomonus aerugenosa
have been utilized for the production of sphorolipids (10
and rhamrolipids 11 by emulsifying the hydrocarbon
in the growth medium. Lipopolysaccharides (non- ionic
surfactants) were also produced by Candida,
Rhodococcus, Mycobacterium — and Arthrobacter
species (12). Cellobiolipids (anionic extracellular
surfactants) were produced by Mystilago mydis and M.
zean. Surfactin, subtilisin, lipoprotein and other
surfactants were obtained from Bacillus subtilis,
Steptomycis sioyaensis and Pseudomonus aerugenosa
(13) . This report deals with the use of microorganisms to
grow on the abundantly available , valueless , used
(cooked) sunflower oil for the production of useful
chemicals and pharmaceuticals .

EXPERIMENTAL

Chemicals - Nutrient agar , Nutrient broth
(Winlab, 13% in dist. H,0) , Silica gel GF Art. 7730
(Merck) for TLC , Silica gel (BDH) 60-120 mesh for
column chromatography. All solvents used for
extraction and purifcation were of analytical grade
(El-Nasr Co).

Instuments - Melting points were determined on

a Fisher- Johns melting point apparatus 1 and 13C
NMR spectra were run on a varian VXR - 300 FT
spectrometer operating at 300 Milz, and 65 MHz,
respectively. The mass spectra were determined using
VG 707E-HF mass spectrometer.

Microorganisms ~These were obtained from the
culture collection at the University of Towa , College of
Pharmacy, and were originally obtained from North
Regional Research Laboratories (NRRL), or purchased
from American Type Culture Collection (ATCC).
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o1r. : EIOAC mixture. Similar fractions (TLC) were
I‘O"""d together and concentrated .
_\Xctaboli(el :

A major spot at Rf 0.51 gave 0.60 g (2.4% yield)

of colorless amorphous compound which gave the
following physical properties :m.p. 39-61°C, GC of
methyl ester (Rt 2.89 min.), Ms; m/z ( rel. abun, %):
257 [M+ + 1] (7.4) , 256 (M+) (6.1) 213 M++ 1-CO2) ]
(6.1), and 101 [M+ - C11H23] (100), PMR (CDCl3)
5089 (1, 3H, CH3) , 1.37 (m, 2H, C;15), 1.71 (m,2H ,
Cy4). 2.31 (m, 20H, methylene C2-11) , 3.44 (m, 2H,
C3) and 4.37 (1, 2H, C3) . I3C-NMR (CDCl3), §: 13.99
(C16) , 23.65 (C15), 34.90 (C14), 29.79-30.51 (Cs lo
C13), 2491 (Cg), 34.38 (C3) , 49.98 (Cp) and 174.90
(Cy). The product was identified as palmitic acid by
comparison of spectral data (mass, IH -and 13C-NMR)
and physical properties of the isolated compound with
authentic plamitic acid. The metabolite methylester was
also identical to authentic methyl palmitate by GC
analysis (R¢ 2.89 min).

Metabolite 2:

The same fermentation protocol was followed as
described above. The fermentation reaction was
terminated after 15 days and worked up as described
above for the isolation of metabolite I. Following
extraction and crystallization from acetone 0.3 g of pure
metabolite 2 (1.2% yield ) was obtained as 2 white
amorphous powder. Metabolite 2 was identified as
stearic acid as follows : m. p. 69°-70° C; TLC Rf 0.49,

GC methyl ester Ry 4.63 min. MS; n/z (rel. abun. %):
25 [M*+ 1] (8.5), 241 [M++ 1-COp] (6.6), 256
IM* - COJ (12.4), 68 [CsHg] (100) . PMR (CDCI3),
8,090(t,3H, CHy), 1.29 (m, 2H, C17) 1.70 (m, 2H,
C10), 2.01 - 2.42 ( m, 22H, methylene C5-15) » 20
(21, Cy), 3,40 (m, 21, C3) 5.06 (1,2H C2). 3C-NMR
(1?’14303) 5 : 1456 (C1g) , 23.39 (C17) » 4970 (C2) and
60 (Cy). The extracellular lipase of microorganisms

rel 5 . e
slc:-SEd mainly the saturated fatty acids, plammc.a'nd
ic, Rhizopus stolonifer was reported 10 utilize

\

48

Sllmﬂower oil and produces dodecandioic acid (25%
y!eld) and dodedecyl g - DD - glucopyranoside (15%
yield) @ | Lard was tranformed by yeast lipases into
pure palmitic and stearic acid (),

Used sunflower oil more abundantly available as
a renewable lipid feedstock because of the expanding
snack industry in Egypt. This may render this
transformation economically feasable as it produces
yaluable and usable pure falty acids thal represent
important chemicals in many phamraceutical, cosmetics,
Jubricants, paints and wax industries. Practical efforts to
isolate and characterize the lipase (s) in these organisms
are underway.
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