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Isolation of Strains Producing Bio-demulsifiers and
Comparison of Screening Methods
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Tongji University, Shanghai 200092)

Abstract: Four screening methods, colorimetric assay, blood-plate hemolysis method, surface tension activ-
ity and oil spreading technique were introduced to isolate strains producing bio-demulsifiers from 6 different
bacteria source samples. The results of various screening methods were evaluated in this paper. Seventeen
demulsifying strains were obtained, which are qualified in demulsification test of kerosene model emulsions.
Among them, 5 strains showed high demulsifying ability, achieving 70% plus demulsifying ratio within 24
hours. Petroleum-contaminated soil, excess sludge from biological process treating oilfield produced water
and sludge from municipal wastewater treatment plant were the best among all tested sources. Due to the
determination limit, the colorimetric assay and blood-plate hemolysis method are not competent to screen
bio-demulsifiers strains. The measurement of surface tension and oil spreading method were easy but accu-
rate methods to isolate bio-demulsifiers strains. Although demulsification test of model emulsion is an effec-
tive technique to target strains with the capability of breaking emulsions, it is sophisticated and time-con-
suming. Thus it is recommended to use surface tension and oil spreading methods in pre-screening and vali-
date the results in demulsification test with kerosene model emulsions.
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Table 1 Comparison of screening methods for biosurfactants

(Screening basis) (Screening methods) (Accuracy) (Quantity) (Analysis speed) (Easy operation)

(Biosurfactant properties)

(Surface activity)

Note: : Best performance

100 mL 250 mL
1 3L 5757 ’

Mﬂ 575‘% 140 r/min 7d; , 10 mL

1.1 BEEREMNEEREMELTTE 100 mL ;
1.1.1 EIREIEE: 6 2 , , 3

; 3
112 EMESRERDE: ;

S5g 10 mL ) 7d
140 r/min 2 h, 2h, 1.2 EEAE
5 mL 1.2.1  FREE MR RIEE T %
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(Caz+ Fe3+)
( )

1 cm

1.2.2 FTHEIEMSFIESZ*:

(DT-102) , 3
25 cm S 200 mL
, 250 “,L >
250 uL ,
) > 3

3cm 2
1.3 EFRE
1.3.1 fit. EEERFE: «C )

NH,NO; 4.0 g, K,HPO, 4.0 g, KH,PO, 6.0 g,
MgS0O4 7H,0 0.2 g, 1 mL,

4%(V1V), pH7.0, ( )
CaCl,-2H,0 1000 mg, FeSO47H,0 1000 mg, EDTA
1400 mg,

; «C ) 5.0 g,
10.0 g, NaCl 5.0 g, pH7.0
132 fRiEAEFRE (
) 5 g, 0.02 g,
20 g, pH7.0; (
) CaCl,2H,0 1 g, 0.04 g, 20 g,
pH7.0;
50°C , 8 ,
4°C
1.4 EHEEEIERIEAE
141 SE¥MFREFEENNF-EELEIE:
131 40 mN/m

40 mN/m

142 SHWHAFN LRI UES %
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( )
(SY/T 5281-2000) , W/0
s 24 h
50% ,
, 1:1 , S312
900 r/min 15 min,
, W/O( ) ;
Ww/O
1.67%  Span80 ,
, 10000 r/min
3 min , W/0O
[14,15]
Bl 4> | S AR FH
[1—, RIS jxloO%
FLPRB AR + B FL A BN R
2 HR54M0
2.1 REIEE LR
6 38 )
6
5
17
2 b
76%

2.2 HEYIEREE MR RIEE LR IE SR
38 :
: 24h~72h
; , 3

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



693

F2 TREIER L R

Table 2 Evaluation of isolation results obtained from different bacteria sources

(Bacteria source) (Number of (Demulsifying strains break- (Demulsifying strains breaking
strains) ing petroleum emulsion) model emulsion)
5 0 2(SL-S-1 SL-S-2)*
(Oil-contaminated water )
16 2(XJ-T-1  JS-T-1) 3(XJ-T-1 JS-T-1 JS-T-8)
(Oil- contaminated soil )
8 2(SLR-N-1 SL-N-1) 4(SLR-N-1  SL-N-1
(Sludge from biological process treating oilfield produced water) SL-N-2 SL-N-3)
6 0 5(QY-N-1 QY-N-2 SDK-N-1
(Excess sludge from wastewater treatment plant) SDK-N-2 SDK-N-3)
1 1(LYC-N-1) 1(LYC-N-1)
(Excess sludge from refinery wastewater treatment plant)
2 0 2(JQ-N-1 JQ-N-2)
(Excess sludge from leachate treatment plant)
(Total) 38 5 17
* , - -6 , T N )

Note: *: Number of strains and its corresponding code. Meaning of the code: The first letter in the code stands for the source of bacteria and the second
for the scource state (S: water; T: soil; N: sludge)and the third is the number

x3 MEEMREIFEFERFEELS R

Table 3 Isolation results based on biosurfactant properties

(Colorimetric assay) (Blood-plate hemolysis method)

(Response level) (Number of strains and its ratio

responding to methylene blue) (%)

(Number of strains and its ratio
responding to safranin) (%)

(Response level) (cm) (Number of strains and
its ratio) (%)

(Clearing zones) 0(0) 0(0) =1.0 1(2.6%)
(Growth) 1(2.6%) 8(21.1%) 0~1 18(47.4%)
(Un-growth) 37(97.4%) 30(78.9%) 19(50.0%)
3 b b 2 5
2 4 b
: : : 1
2 2
. . e 5 4 R 5
2.3 HEYPREEMEFIE ML L F RS R
38 , )
’ , 50%
4 17 , 17
4 ’ 2.5 SMEFLEKMERE LR
W/0 .17
, , 24 h 70%
2 5 2 5
24 HEPWIANEREGTIEZE LR W/0 6 1

4
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Table 4 Isolation results based on biosurfactant surface activity

(Measurement of surface tension) (Oil spreading technique)
(mN/m) () (%) (cm) () (%)
(Response level) (Number of strains) (Percentage) (Response level) (Number of strains) (Percentage)
<40 6 15.8 =3 6 15.8
40-50 8 21.0 1~3 4 10.5
=50 24 63.2 <1 28 73.7

x5 HYRIAFFLERFTET LR

Table 5 Comparison of screening methods for bio-demulsifier producers

(Methods) (Response level)  (Number of strains) (Demulsifying strains and ratio) (Demulsifying strains’ code)
0 0(0) —*

(Colorimetric assay)

=1.0 1 1(100%) SLR-N-1
(Blood-plate hemolysis)

<40 6 5(83.3%) XJ-T-1 JS-T-1 JS-T-8 LYC-N-1 SL-N-1
(Surface tension)

=3.0 6 5(83.3%) XJ-T-1 JS-T-1 JS-T-8 LYC-N-1 SLR-N-1
(Oil spreading)

=50% 17 17(100%) SL-S-1 SL-S-2 XJ-T-1 JS-T-1 JS-T-8 SLR-N-1
(Demulsification) SL-N-1 SL-N-2 SL-N-3 QY-N-1 QY-N-2

SDK-N-1 SDK-N-2 SDK-N-3 LYC-N-1
JQ-N-1 JQ-N-2

*

Note: * None

F6 SHEBMABARMR LR

Table 6 Comparison of properties of five high-efficiency demulsifying strains

(Strain) (Biochemical characteristics) (Properties of culture medium)
(No.) (Source) (Gram stain) (Catalase test) (Oxidase test) (Surface tension) (mN/m) (Oil spreading) (cm) (Ionic type)
XJ-T-1 @ - - 30.8+0.5% 13.0+1.0
JS-T-1 ® - - 39.8+1.0 11.7£0.6
LYC-N-1 ® - - 34.6£1.6 14.3+0.6
SLR-N-1 ® 50.8+0.5 2.240.3
SL-N-1 ® - 33.9+1.1 14.0+1.7
* +
Note: ¥ Mean value + mean variance
5 6h ,5 ,
7d W/O , 6 1 >
24 h s 1 5
4 , ;
5 ; )
24 h SL-N-1> ) >

SLR-N-1> XJ-T-1> LYC-N-1> JS-T-1;
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