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Production of Biodemulsifier by One Strain of Dietzia sp.
S-JS-1 in the Use of Waste Frying Oils
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Abstract: As a new demulsifier, bio-demulsifier is explored recently to break the oil-water emulsion. In this
study, one demulsifiying strain isolated from oil contanimated soil was identified as Dietzia sp. by 16S
rRNA. When it was cultured in MMSW substrate, adding MWFO and SWFO as the carbon source, it could
produce crude biodemulsifier of 4 g/L and 3.5 g/L respectively. Compared with biodemulsifier produced by
paraffine as the carbon source, both of them could achieve higher demulsification ratio in breaking W/O and
O/W model emulsion. Additionally, biodemulsifer produced by SWFO as the carbon source had the ability
to demulsify two model emulsion effiectively. By analyzing the carbon utilization, it could be concluded that
C16 and C18 fatty acid of the two waste frying oils were preferable for Dietzia sp.. The biodemulsifers pro-
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duced from three different carbon sources all of which were identified as lipopeptide by TLC and FTIR.

Further research should be taken to investigate its chemical structure.
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Table 1 Characteristics of S-JS-1 on its physiological and

biochemical properites

Item Characteristics Inference
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Table 2 Characteristics of waste frying oils on its chemical properties

(mg KOH/g) (meq/kg) (g 1/100 g) (mg KOH/g)
Waste frying oils  Acid value (mg KOH/g) Peroxide value (meq/kg)  lodine value (g I/100 g) Saponification value (mg KOH/g)
MWFO 2.947 340.47 77.63 195.15
SWFO 2.56 9.24 101.26 184.18
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Fig. 1 Cultivation on three carbon sources of S-JS-1
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Fig. 2 Comparison of demulsification ratio in model
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ra: 10%, 0; b:
10%, 0.
Note a: In W/O emlsion, the blank showed less than 10% of oil

breaking ratio and its water breaking ratio was 0 within 24 h; b: In
O/W emlsion, the blank showed less than 10% of water breaking
ratio and its oil breaking ratio was 0 within 24 h.

2.4 Z=FhiRF) B X P RR FL T SR E 1S B R 200
241 BEMAIM 2 MHEFHIBERTR:

GC-MS , C20-C30
C20-C30 ,
GC-MS , MWFO SWFO

Cl16:0 C18:2 Cl8:1 : MWFO

3 S-JS-1iEFHIEMEMEBE
Fig. 3 Comparision of fatty acid utilization difference

50 = MWFO OSWFO

40
30 4

20 A

Consumation ratio (%)

04 —
C14:0 Cil6:1  Cle:0 C182  Cl181 CI8:0
Fatty acid

4 S-JS-1 ¥ FA M #h & 75 i s s A BR A A R =

Fig. 4 Comparision of fatty acid utilization ratio

Cl18 : Cl18
C18:1
(10} , S-JS-1

C18:2 Cl18:1 ,

[17]

http://journals.im.ac.cn/wswxtbcn



496

g AR

2009, Vol.36, No.4

EV24 60% 5
242 SYRA TR FLILEE )
> 20%,
2 ,
, S-JS-1
21, 3 , .3
R Sa 5b 5c SWFO
, S-JS-1 R . MWFO
100 - M EV0 OEV24 = ES 100 B EV0 OEV24 W ES 100- B EV0 OEV24 1 ES
£ |aMWFO ~ b: SWFO £ | Paraffine
= 804 < g0 = 80-
= z =
-F: 60 4 = 60 2 60-
E z g,
34 S 401 Eh
Z 50 = 2 20
e il i
:_] E :'L] 0' T T 1
04 . . v =4
Kerosene SWFO MWFO Kerosene SWFO MWFO Kerosene SWFO MWFO
Emulsified oil Emulsified oil Emulsified oil
B 5 S-JS-1LL3#kiRIEFRAIFILEE
Fig. 5 Comparsion of emulsificaiton ability of S-JS-1 cultivated on three carbon sources
S-JS-1 5
: 3 ik
1) Dietzia sp.
[2]
[22] '
2) SWFO
[22]
i wW/O O/W ;
25 HMWIEAFMMTEE 3)
, Bacillus spp. ' '
(23] 4) 3
TLC FTIR
3 R TLC s .
2 £ X #

, 0.35(R=0.35)

IR
(2]

http://journals.im.ac.cn/wswxtbcn

Mukherjee S, Das P, Sen R. Towards commercial produc-
tion of microbial surfactants. Trends in Biotechnology,
2006, 24(11): 509-515.

Yuste L, Corbella ME, Turiegano MJ, et al. Characteriza-
tion of bacterial strains able to grow on high molecular

mass residues from crude oil processing. FEMS Microbi-



: Dietzia sp. S-JS-1

497

(3]

(4]

(5]

[6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

ology Ecology, 2000, 32(1): 69-75.

Benincasa M, Accorsini FR. Pseudomonas aeruginosa
LBI production as an integrated process using the wastes
from sunflower-oil refining as a substrate. Bioresource
Technology, 2008, 99(9): 3843-3849.

Costa S, Nitschke M, Contiero J. Fats and oils wastes as
substrates for biosurfactant production. Ciencia E Tec-
nologia De Alimentos, 2008, 28(1): 34-38.

Joshi S, Bharucha C, Jha S, et al. Biosurfactant production
using molasses and whey under thermophilic conditions.
Bioresource Technology, 2008, 99: 195-199.

Solaiman DKY, Ashby RD, Zerkowski JA, et al. Simpli-
fied soy molasses-based medium for reduced-cost produc-
tion of sophorolipids by Candida bombicola. Biotechnol-
ogy Letters, 2007, 29(9): 1341-1347.

Das
biosurfactants production by Bacillus subtilis strains in

K, Mukherjee AK. Comparison of lipopeptide

submerged and solid state fermentation systems using a
cheap carbon source: Some industrial applications of
biosurfactants. Process Biochemistry, 2007, 42(8):
1191-1199.

Rodrigues L, Moldes A, Teixeira J, et al. Kinetic study of
fermentative biosurfactant production by Lactobacillus
strains. Biochemical Engineering Journal, 2006, 28(2):
109-116.

Zhu LZ, Zhang M. Effect of rhamnolipids on the uptake of
PAHs by ryegrass. Environmental Pollution, 2008, 156(1):
46-52.

Felse PA, Shah V, Chan J, et al. Sophorolipid biosynthesis
by Candida bombicola from industrial fatty acid residues.
Enzyme and Microbial Technology, 2007, 40(2): 316-323.
Rufino RD, Sarubbo LA, Campos-Takaki GM. Enhance-
ment of stability of biosurfactant produced by Candida
lipolytica using industrial residue as substrate. World
Journal of Microbiology & Biotechnology, 2007, 23(5):
729-734.

Raza ZA, Khan MS, Khalid ZM, et al. Production of
biosurfactant using different hydrocarbons by Pseudomo-
nas aeruginosa EBN-8 mutant. Zeitschrift Fur Naturfor-
schung C-a Journal of Biosciences, 2006, 61(1-2): 87-94.
Thavasi R, Jayalakshmi S, Balasubramanian T, et al.
Production and characterization of a glycolipid biosurfac-

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

(23]

tant from Bacillus megaterium using economically
cheaper sources. World Journal of Microbiology & Bio-
technology, 2008, 24(7): 917-925.

Huang XF, Liu J, Lu LJ, et al. Evaluation of screening
methods for demulsifying bacteria and characterization of
lipopeptide bio-demulsifier produced by Alcaligenes sp.
Bioresource Technology, 2009, 100(3): 1358-1365.
Bodour AA, Miller-Maier RM. Application of a modified
drop-collapse technique for surfactant quantitation and
screening of biosurfactant-producing microorganisms.
Journal of Microbiological Methods, 1998, 32(3):
273-280.

Plaza GA, Jangid K, Lukasik K, et al. Reduction of pe-
troleum hydrocarbons and toxicity in refinery wastewater
by bioremediation. Bulletin of Environmental Contamina-
tion and Toxicology, 2008, 81(4): 329-333.

Nitschke M, Costa S, Haddad R, et al. Oil wastes as un-
conventional substrates for rhamnolipid biosurfactant
production by Pseudomonas aeruginosa LBI. Biotech-
nology Progress, 2005, 21(5): 1562—-1566.

Kato S, Kunisawa K, Kojima T, et al. Evaluation of ozone
treated fish waste oil as a fuel for transportation. Journal
of Chemical Engineering of Japan, 2004, 37(7): 863-870.
Raza ZA, Rehman A, Khan MS, et al. Improved produc-
tion of biosurfactant by a Pseudomonas aeruginosa mu-
tant using vegetable oil refinery wastes. Biodegradation,
2007, 18(1): 115-121.

Youssef NH, Nguyen T, Sabatini DA, et al. Basis for for-
mulating biosurfactant mixtures to achieve ultra low in-
terfacial tension values against hydrocarbons. Journal of
Industrial Microbiology & Biotechnology, 2007, 34(7):
497-507.

Abouseoud M, Maachi R, Amrane A, et al. Evaluation of
different carbon and nitrogen sources in production of
biosurfactant by Pseudomonas fluorescens. Desalination,
2008, 223(1-3): 143-151.

Desai JD, Banat IM. Microbial production of surfactants
and their commercial potential. Microbiology and Mo-
lecular Biology Reviews, 1997, 61(1): 47-64.

Sullivan ER. Molecular genetics of biosurfactant produc-
tion. Current Opinion in Biotechnology, 1998, 9(3):
263-269.

http://journals.im.ac.cn/wswxtbcn



