J. of the Korean Oil Chemists’ Soc., 1
Vol. 27, No. 2. June, 2010. 114~122

Pseudomonas aeruginosa PR3 93t 7] 5 A X WAl
Hydroxy fatty acid AAke] Qo] vjd&7] Fefo] & F g

AEoEn SEAAY st FEFEAT
(2010 49 29 #H<4=; 2010 69 18Y A=)

Effect of Flask Type on the Production of Value-added Hydroxy Fatty
Acid by Pseudomonas aeruginosa PR3

Ka-Yeon Baek - Hye-Ran Son - Hak—-Ryul KimT

Department of Animal Science and Biotechnology,
Kyungpook National University, Daegu 702-701, Korea
(Received April 2, 2010 ; Accepted June 18, 2010)

Abstract @ Hydroxy fatty acids have gained important attentions because of their special
properties such as higher viscosity and reactivity compared to non-hydroxy fatty acids. The new
bacterial isolate Pseudomonas aeruginosa (PR3) had been well studied to produce mono-, di-,
and tri-hydroxy fatty acids from different unsaturated fatty acids. Of those hydroxy fatty acids,
7,10-dihydroxy-8(E)-octadecenoic acid (DOD) was produced with high yield from oleic acid by
P. aeruginosa PR3. Mostly, the substrates used for the production of hydroxy fatty acid by
microorganisms were free fatty acids or synthetic lipids. However, it is highly plausible to use
vegetable oils containing oleic acid such as olive oil for DOD production by P. aeruginosa PR3.
As a first step to address the utilization of olive oil as a substrate for DOD production, we tried
to determine the effect of vessel type on DOD production from olive oil by P. aeruginosa PR3.
Of two different flask types of normal flask and baffled-flask, baffled-flask was highly effective
for DOD production with all the media tested. Maximum increase of productivity by baffled-flask
represented 2219 with the medium supplemented with whey powder instead of lactose. Results
from this study demonstrated that vessel type and medium composition could be both significant
factors for DOD production from olive oil by P. aeruginosa PR3.
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Fig. 1. Structure of 7,10-dihydroxy-8(E)-octadecenoic acid (DOD)
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Fig. 2. Picture of different flasks. Left:
normal

erlenmeyer flask, right:
baffled erlenmeyer flask.
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chromatography of the
extract produced by P.
aeruginosa PR3 from olive oil with
different medium in different flask
types. Lane 1: standard olive oil, lane
2: SM6-glucose in normal flask, lane
3: SM6-lactose in normal flask, lane
4: SM6-whey in normal flask, lane
5-6: SM6-glucose in baffled-flask,
lane 7-8: SM6-lactose in
baffled-flask, lane 9-10: SM6-whey in
baffled—flask.

Thin-layer
crude
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Gas chromatogram of the crude extract
produced from the bioconversion of
olive oil by P. aeruginosa PR3 in
baffled—flask. SM6-whey medium was
used as culture medium. LS
represented the internal standard.
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Fig. 5. Electron-impact mass spectrum of TMS-derivative of the methylated product obtained
from the bioconversion of olive oil by P. aeruginosa PR3 in baffled-flask.

Table 1. Effect of flask type on DOD production and cell growth

DOD production Cell growth®
Media (mg/50ml culture) (O.D. at 600nm)
Normal Baffle Normal Baffle
SM6-glucose 35.1+1.5° 41.2+4.7 2.25+0.15 2.30£0.12
SM6-lactose 57.3£2.6 93.549.1 1.10+0.05 1.05+0.10
SM6-whey 15.0+1.2 149.1+6.5 1.31£0.11 1.2940.16

“Final O.D. values were calculated from multiplication of the original O.D. values by
dilution factor.
PAll values were represented with standard errors

L5 5 28R do] WA FAAH JhgEs Al B84l oleic acid7t HIAl Fol #QDa}lA
]3] oleic acidE AAFstar AJAHE oleic acid7} &3 =29 ofF7} DOD A4te] 2 93FgS
7IAR ol &=+ HAES AXA FcH14]. weh = Aoz AZEY o B AgAzd <3
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Fig. 6. Time-coursed production of DOD
from olive oil by P. aeruginosa PR3
with  SM6-glucose medium in
normal (dark bar) and baffled-flask
(gray bar). Olive oil (500 mg) was
added to the culture at 24 h after

incubation started.
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Fig. 7. Time-coursed production of DOD
from olive oil by P. aeruginosa PR3
with  SM6-lactose  medium in
normal (dark bar) and baffled-flask
(gray bar). Olive oil (500 mg) was
added to the culture at 24 h after

incubation started.
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