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Various clean glass containers were weighed (150 

ml bottles, 125 ml separating funnels, and test 

tubes), All were immersed in crude oil for 24 hours, 

then removed from the oil and placed on blotting 

paper for an hour .They were weighed again while 

saturated with crude oil .50 ml of the test solutions 

(tap water, crude biosurfactant (free cell culture 

supernatants), and 5% SDS) were placed in each of 

the separating funnels and bottles, and 10 ml in the 

test tubes. The mixture was shaken by hand ten 

times (12). 

- The resulting solution was kept for oil extraction 

and weighing. 

- The containers were weighed after cleaning. 

- The weight difference was calculated for each of 

the four treatments. 

-Weight of the oil sticking to the beaker = Weight 

after immersion - Weight before immersion. 

- Weight of the extracted oil = Weight of the 

container saturated with oil - Weight of the 

container after cleaning. 

Results and Discussion 

- Characterization and identification of BS-

producing isolate: 

Morphological characteristics were studied by 

performing Gram staining, and cultural 

characteristics were recorded from a Nutrient agar 

plate. and molecular identification is shown in 

Table 1. 

 

Table 1: Characterization and identification of BS-producing isolate 

Isolate 

number  

Gram stain  Colony characteristics  Molecular identification 

17 Gram-negative rod-

shaped, non-spore-

forming 

Rigid colonies are usually 

brown.  

Pseudomonas stutzeri 

strain ASWISA6 

 

 

 

 

Table 2: Screening of biosurfactant production.  

Isolate  Haemolytic  
Activity  

Emulsification 
index Ei% 

Oil 
spreading 
Assay 
(cm) 

Drop 
collapse 

Surface 
tension 
m N/m 

Foam 
formation  

Dry weight of 
biosurfactant 
g/l 

Pseudomonas 
stutzeri strain 
ASWISA6 

Clear zone 
Beta 

hemolytic 

45.3 6  + 32 + 2 
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Screening of biosurfactant production 

The isolate Pseudomonas stutzeri strain ASWISA6 

exhibited several promising indicators of 

biosurfactant production based on multiple 

qualitative and quantitative assays Table 2. 

 Hemolytic Activity 

The isolate demonstrated a clear beta-hemolytic 

zone on blood agar plates, which is a commonly 

used preliminary screening method for 

biosurfactant production. Beta hemolysis indicates 

the ability of biosurfactant compounds to disrupt 

erythrocyte membranes, which suggests surface 

activity. This aligns with findings by (13), who 

reported that hemolytic activity is strongly 

correlated with biosurfactant production in 

Pseudomonas spp. 

Emulsification Index (E24%) 

The emulsification index (E24) of 45.3% indicates 

a strong emulsifying capacity, signifying that the 

produced biosurfactant can effectively stabilize oil-

water mixtures. According to (14), an E24% value 

exceeding 40% is considered high and reflects 

robust biosurfactant activity. This is especially 

important for bioremediation and oil recovery 

applications Figure 1. 

The isolate was able to reduce surface tension to 32 

mN/m, a significant drop from the standard water 

surface tension of approximately 72 mN/m. (17). 

Note that an effective biosurfactant typically 

reduces surface tension below 40 mN/m, and values 

near 30 mN/m are characteristic of rhamnolipids 

and similar glycolipids produced by Pseudomonas 

species. 

Foam Formation 

The ability to generate stable foam is an indicator 

of amphiphilic compound production. Foam 

formation is desirable in several industrial 

applications and correlates with the surface activity 

of the biosurfactant (18). observed that the presence 

of foam in culture supernatants is a hallmark of 

biosurfactant-producing bacteria Figure 3. 

Dry Weight of Biosurfactant 

The isolate produced 2 g/L of crude biosurfactant, 

which is within the range considered industrially 

relevant. According to (19). Pseudomonas spp. 

generally produce between 0.5–4 g/L of 

biosurfactant under optimized conditions, 

suggesting that strain ASWISA6 has a good 

production potential figure (4a,4b & 4c). 
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Figure 1: Oil Spreading                   Figure 2: Emulsification Index (E24%)   Figure 3: Foam formation 

   

Figure 4: a-biosurfactant production b- biosurfactant extraction  c- Dry biosurfactant   

 

Calculating the weight of the extracted oil 

The efficiency of oil extraction using three different 

cleaning agents—tap water, sodium dodecyl sulfate 

(SDS), and biosurfactant—was assessed using three 

types of vessels: test tubes, separation funnels, and 

bottles. The primary parameters measured included 

weight without oil (W.wo.o), weight with oil 

(W.w.o), weight after cleaning (W.afc), extracted 

oil weight (W.ex), and the percentage of extracted 

oil (W.ex.%. Table 3. 

Oil Removal Efficiency in Test Tubes 

The results showed that the biosurfactant achieved 

the highest oil removal efficiency in test tubes, with 

a W.ex% of 79%, compared to 75% for SDS and 

only 18% for tap water. The corresponding 

extracted oil weights were 0.51 g for the 

biosurfactant, 0.45 g for SDS, and 0.11 g for tap 

water. These findings clearly indicate the superior 

emulsification and oil solubilization capacity of the 

biosurfactant over both the synthetic surfactant 

(SDS) and tap water Figures 5 &6. 

 Oil Removal Efficiency in Separation Funnels 

In separation funnels, the trend remained consistent, 

with the biosurfactant showing the highest oil 

removal efficiency (W.ex% = 59%), followed by 

SDS (47%) and tap water (19%). The amount of oil 

extracted was 1.33 g using the biosurfactant, 1.12 g 

with SDS, and only 0.45 g with tap water. This 

improvement in extraction efficiency with larger 

vessels might be attributed to better mixing and 

surface contact, enhancing the action of the 

surfactants Figures 5 & 6. 

 Oil Removal Efficiency in Bottles 

The bottle setup demonstrated the most efficient oil 

removal using the biosurfactant, which reached an 

extraction percentage of 79%, similar to its 

performance in test tubes. SDS also showed high 

efficiency at 76%, whereas tap water remained the 

a b c 
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least effective at 29%. Extracted oil weights were 

1.06 g, 1.12 g, and 0.42 g for biosurfactant, SDS, 

and tap water, respectively Figures 5 &6.  

Table 3: Removing oil from containers using different liquids 

                                                                  Liquid 
  
   Vessels        

Tap water  
 

SDS Biosurfactant  

Test tube   (W.wo.o) (g) 13.34 13.37 13.24 

 (W.w.o)  (g) 13.93 13.97 13.88 

 (W.o ) (g) 0.59 0.60 0.64 

 ( W.afc ) (g) 13.82 13.34 13.37 

(W.ex. o  (  (g) 0.11 0.45 0.51 

  (W.eX oil .%) 18% 75% 79% 

Separation 
funnel  

 (W.wo.o) (g) 110.03 111.02 110.31 

 (W.w.o)  (g) 112.29 113.4 112.66 

 (W.o ) (g) 2.26 2.38 2.35 

 ( W.afc ) (g) 111.84 112.28 111.33 

 (W.ex. o  (  (g) 0.45 1.12 1.33 

  (W.eX oil .%) 19% 47% 56% 

Bottle   (W.wo.o) (g) 85.50 85.58 85.46 

 (W.w.o)  (g) 86.84 86.93 86.79 

 (W.o ) (g) 1.34 1.35 1.33 

 ( W.afc ) (g) 86.42 85.90 85.73 

 (W.ex. o  (  (g) 0.42 1.03 1.06 

  (W.eX oil .%) 29% 76% 79% 

weight without oil  (W.wo.o), weight with oil (W.w.o)  . oil weight   (W.o ), weight after cleaning ( W.afc ), 

weight of extracted oil (W.ex ),  Percentage of weight extracted oil  (W.eX%). 

    

 

 

Figure 5: Vessels before and after cleaning with various liquids 

 



Journal of Medical and Life Science, 2025, Vol. 7, No. 3, P.464-471              pISSN: 2636-4093, eISSN: 2636-4107              470 

 

 

Figure 6: Percentage of weight extracted oil of the vessels  

 

 

The biosurfactant consistently outperformed SDS 

and tap water across all vessel types, confirming its 

potential as a green and effective alternative to 

synthetic surfactants. The high oil removal 

efficiency observed with the biosurfactant is likely 

due to its ability to reduce surface and interfacial 

tension more effectively and form stable emulsions, 

facilitating the detachment and solubilization of oil 

residues. 

The performance of SDS, while also significantly 

better than tap water, was slightly lower than that of 

the biosurfactant, highlighting that microbial 

biosurfactants can be equally or more effective than 

conventional surfactants in industrial cleaning 

processes. Tap water showed minimal oil removal 

efficiency, underscoring the necessity of using 

surface-active agents for such applications. 

These findings align with previous studies that have 

reported the superior oil-displacement and 

emulsification properties of biosurfactants derived 

from Pseudomonas aeruginosa, Bacillus subtilis, 

and other microbial species (20). 
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