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Production of Bioemulsifier from a Marine Bacterium
Achromobacter sp. M-1220

Park, Jung-Youn and Yong-Ki Hong*

Department of Biological Science and Technology,
National Fisheries University of Pusan, Pusan 608-737, Korea

A marine bacterium which was isolated from the enrichment culture for the emulsification of
Bunker-C oil produced a bioemulsifier potently. The strain identified as an Achromobacter sp.
M-1220. The bioemulsifier was produced during mid-logarithmic phase in hexadecane 0il medium
at 18°C. It appeared to be a cationic peptidolipid substance and showed an active stabilizing effect
on the emulsion of crude oils and a few vegetable oils.

24344 (Bioemulsifier) & & u|gEo] A4 ME ol gy
e EAEA F +E5 (G5 F&£Hq 3
(Emulsion) A1 7] 459 AQdEAA24 F54 7 2al
sAlel A3 A2 4R34 5o olFZ 19709 FR ARE B4, A, 25 5A4 o4

FE B dFEo] o|FojAn glH, o]F2 FE % s AAL A3ty hexadecane oil ¥§A) (0.1%
AT (1~7) W B2 @)2FH 7354 B4t & Hexadecane, 0.1% NH,CL, 0.001% K.HPO,, pH7.6
A Foll Aig dFole oL KA FE B insea water)olA 5% Aoz 53] AHAlw kA
3HE, peptide 2 <4 53 AuRAbEe] B3] W35 marine agar (12)Abodj 4] FE2 51 e,
(9)2A o]FoiA glom mEA2A A sp&Ed

Hol A 4 glovzg AEEAol} 7] A etz
£ oA )R] ke AAL Az Yok zy A Ha) & hexadecane oil WA E ARE5he] 28 A
7R oAl el g dHoFsA =AM #3HAE 7} B9t 18CoiA 120rpm =7e 2 AwkelkA A

4 AR HF ATE A zo} ¥ 4 ggens o,
47} ¢ Bunker-C %9l 8ol & o)

(10~12)A¥ =F o|F AfFo 4EE /3 T2 2 £

AEAe] Aol HegAolets AL nwfdle] o]y Zukerberg WY (13)oll wiel hexadecane # 2-
He dF2A F3AEAY Qo] gk d7EF 3 methyl naphthalene S#ETEY 01ml £
A =, &4 25miE #H7MgE 3 50mM Tris buffer 7.4

Key words: Bioemulsifier, peptidolipid, marine bacterium
*Corresponding author

252



Vol. 17, No. 3

m/% pHE& 8022 A% d9-8-E 150rpm %
BAgzAc R ZSCOM 1417k &9k 2RAIF T,
283 108 AH & 620nmolA el &3= 3%
< 2A3led OD. 0.1 3& FakA B4
235,

el M|

wokal-g 4CollA 1087 10kg & °J§]—f’;ﬂ%]—04
TA 2} == hexadecane & AAE 3 pHE 082
ZA5 -—20C°ﬂ/‘1 4 A7} o]/nl zlxix]ﬁr,]- o -
4Tl 3057 17300g o AAEE AASE A
& FHTol debsld 2A4gA AaeA iy A
Yol AR, 2m AFZAHAE o 4 HAAE

AZAZ) % methanol ol &8s} H&ukg 3

sl 2% JANRZ Agagch,

oil oil -‘r’r@r?«l% A7Veted 30CoA 1417 &
A 1087 A AZ

Table 1. Morphological and biochemical characteris-
tics of marine bacterium M-1220 strain.

Test Results
Form Coccobacillus
Flagella Peritrichous
Op.pH 9
Pigment -
Motility +

Gram stain (Hucker’s method) -
Gram stain (KOH method) -
Fermentation (Hugh-Leifson medium) -~
Kovacs oxidase test +
Indole test -
Catalase test -
VP reaction +
Methyl red test -
Spore formation -
H,S production -
Urease test -
Casein hydrolysis +
Starch hydrolysis

Lipase production +
Citrate utilization +
Fructose utilization +
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Fig. 1. Morphology of the isolated strain M-1220.
Bar=5um.
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Fig. 2. Extracellular prouction of the bioemulsifier on

hexadecane medium.

Cell count ( 0 - 0 ) was done on marine agar and the

emulsification activity ( @ - @ ) was measured as

described in the materials and methods.
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Fig. 3. Precipitation and stability of the bioemulsifi-
er at different pH.
The precipitant of culture fluid was obtained after 4hrs
at different pH on 4°C and the emulsification activity
( ® - @ ) was assayed. The pH stability ( © - 0 ) of bi-
oemulsifier was tested after 2days’ pH treatment at 30°C.
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Fig. 4. Effect of storage time for the precipitation of
bioemulsifier at pH 0.8.
The storage temperature was at -20°C( o — 0 )and 4°C
(e-0 )

Table 2. Effect of carbon sources on the production
of bioemulsifier and biomass.

Emulsifier (u) Biomass (ODgg)

1% 0.1% 1% 0.1%
Hexadecane 2830 1.84 0021 0.007
Ethanol 2.10 099 0.003 0.003
Na-Acetate 0.43 0.80 0.011 0.016
Kerosene 0.40 0.32 0.005 0.019
Paraffin 0.33 0.44 0.010 0.004
Crude oil
(Brunei Champion) 0-35 0-62  0.010  0.003
Crude oil (Kuweit) 0.75 0.53 0.005 0.001
Bunker-C oil 0.21 028 0.001 0.004

(4% sulfur)
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Table 3. Solubility of the bioemulsifier by several

solvents.

Solvents Solubility

Acetone -
Benzene -
n-Buthyl aleohol +
Carbon tetrachloride -
Chloroform -
Dichloromethane -
Ether -
Ethyl alcohol +
n-Heptane _
n-Hexane -
Methyl alcohol +
n-Péntane -
Toluene -
H,0 +

Table 4. Identification of the bioemulsifier.

Coloring Reagents Reaction

Bromocresol purple -

Todine +

Molybdenum blue -

a-Naphthol-Sulfuric acid -

Ninhydrine +

Rhodamine B +

Sulfuric acid +
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Table 5. Rf value of the bioemulsifier.

Sovent System Solvent Ratio  Rf

CHCIl3:CH30H: Acetone:H,0 25:15:4:2 0.41
CHCl3:CHgOH:28% NH,OH 65:25:10 0.14
CHCl,:CH;0H:H,0 65:25:4 0.11

Table 6. Stabilization of various oil emulsions by the
bioemulsifier.

Decay Constant (Kd)(10-3)
Qils Difference
w/oEmulsifier w/ Emulsifier

Apricot oil -74 -2.0 5.4
Castor oil -6.3 -3.6 2.7
Corn oil ~6.7 -2.6 4.1
Cotton seed oil -5.2 -1.7 3.5
Olive oil -7.1 -5.1 2.0
Peanut oil -74 -29 4.5
Perilla oil -99 -72 2.7
Pupa oil -6.8 -5.7 1.1
Soybean oil ~-5.2 -0.7 4.5
Kuweit crude oil ~128 -30 9.6
Mexico crude oil -124 -38 8.6
g‘f;};}eg)c ol ~193.6 —418 151.8*
g?(;l;eg)c of _1486 -56.8 91.8*

*Calculated during the first 5 min because of a sharp decrease
of absorbance
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