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Abstract : Biosurfactants are also referred to as microbial reactants for the surface dynamic 

bio molecules formed by a variety of microorganisms. In a wide range of fields, for example , 
increased oil recovery, natural bioremediation due to its characteristics such as more notable 

biodegradability and less toxicity, biosurfactants have achieved centrality. In this review, we 

have presented details about different kinds of biosurfactantas along with their merits and 
demerits Rhamnolipid is the kind of the microbial biosurfactant that boost bio remediation 

process by discharging the endured oil from the dirt networks and upgrade bio availability of 

hydrocarbons for microbial debasement. Also Rhamnolipid biosurfactants can be potential 

lubricants in pharmaceutical field. Moreover it possess great application in the deinking of old 
used paper In the field of hydrocarbon defiled locations, it has increased wide significance. 

Different Rhamnolipid analysis techniques of characterization of biosurfactants are 

incorporated in this study. 
Keywords : Biodegradability, biosurfactants, Rhamnolipid, qualitative &quantitative 

analysis-Pseudomonas aeruginosa; AnalysisPurification[1]. 

Introduction 

The amphiphilic mixes (figure1) on living surfaces, by and large on microbial cell surfaces, or 
discharged extracellular or as parts of the cell film byvarious kinds of yeast, microscopic organisms and 

filamentous growths[3]from assortment of materials, for example, sugars, oils and squanders. Since; starches 

and vegetable oils are commonly utilized substrates for research on biosurfactant creation by Pseudomonas 
aeruginosa strains and contained hydrophobic and hydrophilic moieties that give capacity to gather between 

liquid stages. 
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High creation costs because of quick frothing and select downstream handling have blocked extensive 

use of biosurfactants in present time. Numerous Endeavors are done to win this inconvenience by utilizing 
economical substrates, improving the procedure to upgrade yields and absorbing the procedure to reduce 

downstream preparing steps[4]. Most regular biosurfactant is rhamnolipids which is typically framed by 

Pseudomonas aeruginosa. Pseudomonas aeruginosa strain was utilized to make biosurfactant in this 
examination which is isolated from oil polluted soil in the Karamay oil documented (China). 

 

Figure 1: The amphiphilic mixes on living surfaces 

Fourier change infrared (FT-IR) spectroscopy is basically used to depict concoction structures of the 

components in the unrefined biosurfactant and their physicochemical highlights were examined by an appear 

differently in relation to engineered reactants, along with SDS and CTAB[5].  

Categories of Biosurfactants 

Classification of biosurfactants is principally founded on the substance organization and microbial 
cause. Rosenberg and Ron[6],suggested that biosurfactants can be partitioned into low-molecular mass atoms 

that decrease surface and interfacial strain and high-molecular mass polymers that are powerful as emulsion-

settling specialists. The significant sorts of low-mass reactants comprise of glycolipids, lipopeptides and 
phospholipids while high-mass reactants incorporate polymeric and particulate reactants. Biosurfactants is of 

two natures: anionic and nonpartisan and the hydrophobic division depends on long-chain unsaturated fats or 

unsaturated fat subordinates while the hydrophilic bit can be phosphate, carbohydrate, amino corrosive or 

cyclic peptide. Brief information about each class of biosurfactant is given beneath: 
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Figure 2: Classification of Biosurfactants 

 

Glycolipids  

Glycolipids are the broadly utilized biosurfactants. They contain sugars with long-chain aliphatic acids 
or hydroxyl aliphatic acids. The linkage isexpected to either ether or an ester gathering. Among all the 

glycolipids, the significantly utilized are rhamnolipids, sophorolipids and trematopid's[7]. 

Rhamnolipids 

The glycolipids which comprises of a couple of atoms of rhamnose that are attached to a couple of 
particles of β-hydroxydecanoic corrosive. While the Gracious gathering of one of the acids is tangled in 

glycosidic linkage with the diminishing finish of the rhamnose saccharine, the Goodness gathering of the 

subsequent corrosive is engaged with ester development. Jarvis and Johnson were the first to depict the 

development of rhamnose containing glycolipids in Pseudomonas aerogun. L- Rhamnosyl-L-rhamnosyl-
βhydroxydecanoyl-β-hydroxydecanoateandLrhamnosyl-β- hydroxydecanoyl-β-hydrocydecanoate; alluded to 

as rhamnolipids 1 and 2 separately (figure-2), are principle glycolipids framed by P. aeruginosa19. 

Trehalolipids 

Saccharine trehalas which is connected at C-6 and C-6′ to my colic corrosive is connected with 
numerous types of Mycobacterium, Nocardia and Corynebacterium. Long chain, expanded β-hydroxy 

unsaturated fats are Mycolic acids. Trehalolipids are of various size and structures when contrasted with 

microorganisms of my colic corrosive, the quantity of carbon iotas and the level of unsaturation[6]. 

Sophorolipids 

The lipids that are delivered by yeastare referred to as Sophorolipids, for example, Torulosis tombola 
22,23 T. petrophilum and T. Apicola included a dimeric sugar sophomore connected to a long-chain hydroxyl 

unsaturated fat by glycosidic linkage. By and large, sophorolipids shows up as a mix of full scale lac tonesand 

free corrosive structure. These biosurfactants life forms are a blend of at any rate six to nine kinds of 
hydrophobic sophorolipids. 

Lipopeptides and lipoproteins 

Countless cyclic lipopetides, including deceptive anti-toxins (gramicidins)and lipopeptide anti-toxins 

(polymyxins) are delivered. These comprise of a lipid connected to a poly peptide chain[8]. 

Surfactin 

The cyclic lipopeptide got by Bacillus subtilis ATCC 21332 is called surfactin, is one of the most 
significant biosurfactants. It comprises of seven amino-corrosive ring structure attached to an unsaturated fat 

chain by lactone linkage. It diminishes the surface pressure from 72 to 27.9 N/m at focuses as low as 

0.005%[9]. 

Lichenysin 

Bacillus licheniformis produces a few biosurfacants which act synergistic ally and display astounding 

temperature, pH and salt soundness. These are moreover comparable in basic and physio-substance properties 

to the surfacing. The reactants created by B. licheniformis are fit for bringing down the surface pressure of 

water to 27 mN/m and the interfacial pressure among water and n-hexadecane to 0.36mN/m. 

Fatty acids, phospholipids, and neutrallipids 

A few microbes and yeast produce enormous amounts of unsaturated fats and phospholipid reactants 

during development on Balkans. The hydrophilic and lipophilic equalization (HLB) is straightforwardly 

identified with the length of the hydrocarbon chain in their structures. In Acinetobacter sp. strain HO1-N 
phosphatidylethanolamine-rich vesicles are produced, which structure optically away from of alkanes in water. 
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Phosphatidylethanolamine created by R. erythropolis developed on n-alkane causes a bringing down of 
interfacial pressure among water and headcase to under 1 mN/m also, a basic Michelle fixation (CMC) of 30 

mg/l[10]. 

Polymericbiosurfactants 

Emulsan, Lippmann, liposan, alasan and other polysaccharide–protein edifices are the generally 
examined polymeric biosurfactants. An extracellular water-solvent emulsifier framed by Candida lipolytica is 

Liposan.It contains of 83% sugar and17% protein[11]. Extracellular layer vesicles separate hydrocarbons from 

a micro emulsion that assumes critical job in alkane take-up by microbialcells. 

Key Features of  Biosurfactants 

Key Features of Biosurfactants are of expanding enthusiasm for business use in lightof the 
consistently developing range of accessible substances. There are numerous points of interest of biosurfactants 

contrasted with their synthetically incorporated partner. The fundamental unmistakable highlights of 

biosurfactants and a brief portrayal of every property are given underneath[12]. 

Surface and interface activity: 

A surfactant which decreases the surface pressure of water from 72 to 35 N/m and the interfacial strain 

of water/headcase from 40 to 1 N/m is alluded to as great surfactant. Actions of biosurfactant on the grouping 

of the surface-dynamic mixes till the Basic Michelle Fixation (CMC) are shaped. It focuses over the CMC, 
biosurfactant particles partner to mademoiselles, bi layers and vesicles (Figure 3). To decrease the surface and 

interfacial strain and to enhance the solvency and bio availability of hydrophobic natural mixes[13]; Michelle 

arrangement is utilized. Adequacy of surfactant is estimated by CMC.The biosurfactants having low CMC are 

more effectual due topless biosurfactant is required to reduce the surface strain[14]. In micro emulsion 
development, Michelle arrangement has a critical job. Micro emulsions are clear and stable fluid blends of 

water and oil areas withdrew by mono layer or assortments of biosurfactants. At the point when one fluid stage 

is isolates as beads in another fluid stage, at that point the arrangement of micro emulsions happen. For 
instance- 

a. Oil dispersed in water (direct microemulsion) 

b. Water dispersed in oil (reversed microemulsion). 

 

 

 

 

 

 

 

 

 

Figure 3: Actions of biosurfactant on the grouping of the surface-dynamic Temperature, pH and ionic 

strength tolerance: 

The majority of the biosurfactants and their surface exercises are not affected by natural conditions, for 

example, temperature and ph. McInerney et al.26 announced that lichenysin from B. licheniformis JF-2 has no 
impact by temperature (up to 50&nbsp;°C), pH (4.5–9.0) and by NaCl and Ca focuses up to 50 and 25 g/l 

individually[4]. 
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Biodegradability: 

Engineered reactants just as microbial-created mixes are degraded effectively and chiefly suitable for 

natural applications, for example, bio remediation and scattering of oil slicks. 

Low toxicity: 

A little data is given on the poisonousness of microbial structures. They are normally estimated as low 
or non-harmful items. Along these lines, appropriate for pharmaceutical, corrective and food employments. A 

biosurfactant from P.aeruginosa was contrasted and an engineered surfactant (Marlon A-350) extensively 

utilized in the business, as far as harmfulness and mutagenic properties[15]. 

Emulsion: 

It takes months and years to make a steady emulsion. Biosurfactants may balance out (emulsifiers) or 
destabilize (emulsifiers) the emulsion. For the most part, High atomic mass biosurfactants are better 

emulsifiers when contrasted with low-sub- atomic mass biosurfactants. Polymeric reactants proposed extra 

features on the grounds that they coat beads of oil, so development of stable emulsions ensue.This trademark 
is very valuable for making oil/water emulsions for makeup and food [16]. 

HLB: 

The hydrophilic-lipophilic balance of surfactant is a measure of the degree to which it 

hydrophilicorlipophilic, determined by calculating values for the different regions of the molecule, as 

described by Griffin in 1949and 1954Other methods have been suggested, notably in 1957 by Davies. The 
biosurfactant proficiency is recognized by deciding its capacity to change surface and interfacial pressures, 

adjustment of emulsions and dissecting its hydrophilic-lipophilic parity (HLB).The HLB esteem is a measure 

to determine whether a biosurfactant is related to water-in-oil or oil-in-water emulsion. This element can be 
utilized to discover the adequate uses of biosurfactants. Emulsifiers with low HLB are lipophilic and balance 

out water-in- oil emulsification while emulsifiers with high HLB have the opposite effect and present better 

water solvency[17]. 

Griffin's method: 

Griffin's method for non-ionic reactants as described in 1954 works as follows: 

HLB = 20*Mh/M 

Where Mh is the molecular mass of the hydrophilic portion of the molecule, and M is the molecular mass of the 

whole molecule, giving a result on a scale of 0 to 20. An HLB value of 0 corresponds to a completely 

lipophilic/hydrophobic molecule, and a value of 20 corresponds to a completely hydrophilic/lipophobic 
molecule. 

The HLB value can be used to predict the surfactant properties of a molecule: 

• < 10 : Lipid-soluble(water-insoluble) 

• > 10 : Water-soluble(lipid-insoluble) 

• 1 to 3: anti-foaming agent 
• 3 to 6: W/O (water in oil)emulsifier 

• 7 to 9: wetting and spreading agent 

• 13 to 16:detergent 
• 8 to 16: O/W (oil in water)emulsifier 

• 16 to 18: solubilize or hydrotrope 

Chemical diversity: 

The synthetic assorted variety of normally delivered biosurfactants offers a wide collection of surface-
dynamic specialists. Their characteristics are deeply identified with specific employments. 
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Medium cheap substrates: Economical and promising alternatives 

The fundamental narrowing in biosurfactant creation is creation economy. In a large portion of the 

cases, the utilization of modest and horticulture based crude materials as substrates for biosurfactant creation is 

required [18]. 

1) Vegetable oils and oil wastes: 

 Vegetables oils and oil squanders are compelling and economical crude materials for biosurfactant 

creation; for instance, rapeseed oil41 and corn oil42,43. In like manner, vegetable oils like sunflower and 

soybean oil[19] were utilized for the creation of rhamnolipid, sophorolipid and mannosylerythritol lipid 

biosurfactants by numerous microorganisms. 

2) Lactic whey and distillerywastes: 

 The loss from the dairy business is alluded to as dairy wastewater that is helpful for acceptable microbial 

development. It is likewise utilized as a cheap crude material for biosurfactant creation. 

3) Starchysubstrates: 

 Potato process squanders (squander from potato-handling businesses) were utilized to yield biosurfactant 
by B. subtilis50,51. Cassava wastewater is a kind of sugar rich buildup, which is delivered in enormous 

amounts during the arrangement of cassava flour appealing substrate and has been utilized for reactants creation 

by B. subtilis[20] 

4) Olive oil mill effluent: 

 Extraction of an Olive oil contains a severe utilization of water and enormous amount of olive oil factory 
wastewater is produced, therefore causing unsafe ecological impacts. Mercado et al.52 found that Pseudomonas 

sp. could decreasethe surface pressure in culture medium containing olive oil plant emanating[21]. 

5) Animalfat: 

 Meat-preparing enterprises are useful in delivering creature fat and tallow. They have been utilized as a 
preparing mechanism for food. Deshpande and Daniels utilized creature fat for the creation of sophorolipid 

biosurfactant by yeast, C. tombola. 

6) Soap stock: 

 Soap stock is a sticky, golden hued side effect of oil seed handling. It is created when hexane and other 

synthetic substances are utilized to separate and refine eatable oil from the seeds. Shabtai54 announce the 
creation of two extracellular capsular heteropolysaccharides, emulsion and biodispersan by A. calcoaceticus 

RAG-1 and A. calcoaceticus A2 separately, utilizing soap stock as a carbon source[22]. Emulsan shapes and 

balances out the oil–water emulsion, while biodispersan scatters the huge strong limestone granules, shaping 
micrometer-sized water suspension. 

7) Molasses: 

 Molasses is shaped by sugar stick and furthermore by the sugar beet. It is aco- result of sugar creation. 

Molasses and corn steep alcohol were utilized as the chief carbon and nitrogen source by Patel and Desai. They 

are utilized to frame rhamnolipid biosurfactant from P. aeruginosa[23]. 
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Rhamnolipid analysis techniques 

 

Figure 4: Rhamnolipid analysis techniques 

 Indirect methods: 

 These strategies depend on physical properties of rhamnolipids like modification of interfacial pressure 

attributable to the amphiphilic character of the biosurfactant or hydrolysis, the tearing open of red platelets with 

the arrival of hemoglobin into the encompassing medium. The impact of rhamnolipids on various microscopic 
organisms, growths, and green growth isn’t takenhere. 

 Surface tension: 

 Amphiphilic particles gather at the interface of various media and structure micelles or vesicles over a 

specific focus that is known as the basic Michelle fixation. Underneath this worth, surface or interfacial strain 

relies upon the grouping of the dynamic compound. We can use for a roundabout measurement of the absolute 

rhamnolipid content utilizing an alignment bend with unadulterated rhamnolipid for examination. Examination 
is done with tension meters[24]or with mercury anodes, where the differential limit potential is changed 

attributable to adsorption of rhamnolipids on the cathodes. Tests must be weakened to a focus running from 

around 1 to 50 mg•L−1 preceding surface strain estimation. Burdens of this technique are the presentation to 
other surface-dynamic aggravates, the variable impact of each rhamnolipid species on surface strain, and the 

lack of data about example organization. 

 Colorimetric methods: 

 Shading responses are typically performed by restricting a color to the rhamnolipid (for example 

cetyltrimethylammonium bromide, CTAB, agar test) or by response of the rhamnose moiety with a shaded 

substance compound (for example enthrone technique, ordinal test), which can be evaluated a short time later 
by photometry. These examines were for the most part utilized in rhamnolipid investigation. 

 CTAB agar test: 

 This semi quantitative agar plate development test depends on the arrangement of an insoluble particle 

pair of anionic reactants with the cat ionic surfactant CTAB and the essential color methylene blue [25]. 

Rhamnolipids are recognized as dull blue radiances around the settlements, with the spot measurement being 
subject to rhamnolipid fixation[26]. 

Indirect 
methods 

Surface 
tension 

Colorimetri
c methods 

CTAB agar 
test  

Chromatographic 
methods 

Thin-layer 
chromatography 

HPLC 
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 Chromatography methods: 

 Obliviousness of test arrangement is the principle detriment of the round about and colorimetric 
strategies Chromatography division of a rhamnolipid blend, got together with fitting discovery techniques like 

MS, uncovered that the hydroxy unsaturated fat moiety of the rhamnolipids may incorporate different 

unsaturated fat chain lengths[27]. 

 Thin-layer chromatography: 

 Flimsy layer chromatography (TLC) has been utilized widely for deciding the organization of culture 
stock concentrates of rhamnolipids[28]and for their primer cleansing on a thicker chromatography layer. 

Separate rhamnolipid spotscan be identified by recoloring and correlation with the maintenance times of 

standard substances. 

 High-performance liquid: 

 chromatography as opposed to the strategies portrayed up until now, high performance fluid 

chromatography (HPLC) isn't just proper for the total partition of various rhamnolipid species, however can 
likewise be combined with different location gadgets (UV, MS, evaporative light dispersing discovery, ELSD) 

for recognizable proof and measurement of rhamnolipids. 

Rhamnolipid purification procedures 

 

 

1. Batch wise separation of rhamnolipids from culturebroth: 

 After rhamnolipid creation, a high use is required for refinement methods to accomplish an 

unadulterated item. To begin with, the creation medium must be isolated from the microorganisms and the fluid 

volume must be decreased. On the research facility scale, microorganisms are commonly evacuated by 
gentrification preceding further decontamination steps. Starter sanitization can be acted in clumps by 

precipitation, dis solvable extraction, or particular crystallization [4]. 

2. Solvent extraction 

 Rhamnolipid extraction is regularly utilized for evacuating hydrophilic mixes before rhamnolipid 
investigation. Various solvents and dis solvable blends like ethyl acetic acid derivation or chloroform–methanol 

(2:1) are applied As arule, the extraction yield can be improved by a fermentation of the example before 

extraction, as rhamnolipids are available in their protonated structure and, consequently, are less dis solvable in 

water[29]. 

Purification Methods 

Batchwise separation 

Solvent extraction 

Adsorption 

Membrane filtration 

Foam fractionation 
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3. Adsorption: 

 Most as often as possible, Amber lite XAD 2 or 16 polystyrene pitch that retain and discharge 

hydrophobic and amphiphilic substances (for example rhamnolipids) attributable to essentially hydrophobic 

associations are utilized. 

4. Membrane filtration: 

 Layer filtration is another option for rhamnolipid advancement and prepurification. For the most part, 

ultra-filtration with a film cutoff of 10kDa prompts a practically complete maintenance of rhamnolipids even at 

nonpartisan pH[30]. 

5. Foam fractionization: 

  Froth fractionization by differentiate utilizes the eccentricity of rhamnolipids of framing micelles and, 
subsequently, of frothing. At the point when applied for the constant expulsion of rhamnolipids during 

maturations, froth is permitted to press out of the bioreactor through a fractionization segment. 

Applications of biosurfactants 

All reactants are synthetically incorporated. All things considered, as of late, much consideration has 
been coordinated towards biosurfactants because of their wide scope of practical properties and assorted 

manufactured capacities of microorganisms. Most significant is their natural worthiness, since they are 

promptly biodegradable and have low poisonousness than engineered reactants. These extraordinary properties 

of biosurfactants permit their utilization and conceivable substitution of synthetically integrated reactants in an 
incredible number of modern tasks. In this study we examine the expected jobs and utilizations of 

biosurfactants, fundamentally concentrating on zones, for example, food and food-related enterprises, 

biomedicine and therapeutics[4]. 

Potential food applications 

 Biosurfactants can be investigated for a few food-handling applications. In this segment we underscore 

their potential as food-definition fixings and antiadhesive operators. 

Food-formulation ingredients 

Aside from their undeniable job as operators that decline surface and interfacial pressure, in this way 

advancing the development and adjustment of emulsions, reactants can have a few different capacities in 
food[31]. 

Antiadhesive agents 

A bio film is depicted as a gathering of microbes that have colonized a surface. The bio film 

incorporates microbes, yet it likewise portrays the entire extracellular material created at the surface and any 
material caught inside the subsequent lattice. Bacterial bio films present in the food business surfaces are 

likely wellsprings of sullying, which may prompt food deterioration and sickness transmission[32]. 

Therapeutic and biomedical applications 

Antimicrobial activity: 

A few biosurfactants have indicated antimicrobial activity against microscopic organisms, growths, 

green growth and infections. The lipopeptide from B.subtilis demonstrated powerful anti-fungal action[33]. 

Anticancer activity: 

The natural exercises of seven microbial extracellular glycolipids, including mannosylerythritol lipids-
A, mannosylerythritol lipids-B, polyol lipid, rhamnolipid, sophomore lipid, succinoyltrehalose lipid (STL)- 

1and succinoyltrehalose lipid-3 have been researched[34]. 



Ashutosh Mishra et al /International Journal of ChemTech Research, 2021,14(1): 87-100. 96 
 
 

 

Agents for respiratory failure 

An insufficiency of aspiratory surfactant, a phospholipid protein complex is liable for the 

disappointment of breath in rashly conceived newborn children. Separation of qualities for protein particles of 

this surfactant and cloning in microbes have made potential its fermentation creation for clinical 
applications[35]. 

Agents for stimulating skin fibroblast metabolism: 

This is relevant in cosmetology and dermatology. The cleansed lactonesophorolipid item is of 

significance in the detailing of dermis hostile to maturing, fix and rebuilding items on account of its impact on 

the incitement of dermis cells. 

Removal of oil and petroleum contamination 

Exploration discoveries affirmed the impacts of biosurfactant on hydrocarbon bio degradation by 

expanding microbial openness to insoluble substrates and in this way upgrade their bio degradation[36]. 

Different investigations have been led that the impacts of biosurfactants on hydrocarbons; improving their 
water dissolvability and expanding the dislodging of sleek substances from soil particles. In this way, 

biosurfactants increment the obvious solvency of these natural mixes at fixations over the Critical Michelle 

Concentration (CMC) which improve their accessibility for microbial take-up[37]. Thus, incorporation of 
biosurfactants in a bio remediation treatment of a hydrocarbon contaminated condition could be truly 

encouraging, encouraging their absorption by microorganisms. Most of these applications include their 

effectiveness in bio remediation, scattering of oil slicks and upgraded oil recuperation. 

Table 1: Surfactant Characteristics required for different applications  

 

Merits and demerits of biosurfactants 

Logical investigates have indicated that biosurfactants show numerous points of interest over 

synthetically integrated reactants. Coming up next is a portionof the upsides of biosurfactants. 

Merits: 

 Biodegradability:Biosurfactants are handily corrupted by microorganisms and other minute life forms; 

subsequently they don't present a lot of danger tothe earth[38]. 

 For the most part low harmfulness: For example glycolipids from Rhodococcus species 413A werehalf 

less poisonous than Tween 80 in naphthalenesolubilisation tests[39]. 

● Bio compatibility and absorbability: This guarantees their application in restorative, 
pharmaceuticals and as practical food addedsubstances[40]. 
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● Accessibility of crude material: Biosurfactants can be created from modestcrude materials that are 
accessible in hugeamounts[41]. 

● Worthy creation financial matters: Contingent upon its application, biosurfactants can likewise be 
delivered from mechanical squanders and resultsand this is for specific enthusiasm for mass creation[42]. 

● Use in natural control:biosurfactants can be effectively utilized in dealing with modern emulsions, control 
of oil slicks, bio degradation and detoxificationof mechanical effluents and bio remediation of pollutedsoil. 

● Particularity:Biosurfactants being intricate natural particles with explicit useful gatherings are 
regularly explicit in their activity. This would be specifically compelling in detoxification of explicit 

contaminations, emulsification of modern emulsions, explicit corrective, and pharmaceutical andfood 

applications[43]. 

Demerits: 

Huge scope creation of biosurfactants might be costly. Anyway this issue couldbe overwhelmed by 
coupling the procedure to usage of waste substrates, fighting simultaneously their contaminating impacts 

which balance the general expenses. 

● There is trouble in getting unadulterated substances (biosurfactants), which is of specific significance in 

pharmaceutical, food and corrective applications. This is on the grounds that downstream preparing of 

weakened stocks included mayrequire various back-to-backadvances[44]. 

● Over delivering strains of microbes are uncommon and those discovered for the most part show a low 

efficiency.  

● The guideline of biosurfactant union is not really seen; apparently it speaks to "optional metabolite" 

guideline. Along these lines considering a cluster culture, optional metabolite creation starts when the way of 

life is worried because ofthe consumption of a supplement. This wonder is firmly related with the progress 
stage moderate development pace of culture and with the morphological changes that this stage infers. 

Among others O2 - restriction has been portrayed as a fundamental boundary to oversee biosurfactant 

creation[45]. 

● An improvement in the creation yield is hampered by the solid frotharrangement. Thus, weakened media 

must be applied and just immobilized frameworks give an expanded profitability of around 3 gl-1h-1. 

Table 2: Class and microbial origin of biosurfactants 
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Conclusions 

This study offered an overview of the development of biosurfactants by microorganisms. In this report, 
we presented an overview of the accessibility of various explanatory supplies to differrentiate and evaluate 

biosurfactant and Rhamnolipid research, completed by techniques ranging from basic colorimetric tests to 

advanced chromatography detachment, combined with identification frameworks such as MS to provide 

itemized auxiliary data. The scale-up of biosurfactants for modern production is still being studied. Since the 
supplement, microorganism, micro nutrient and natural elements are affected by the part of the last things, it is 

clear to discover a correct surfactant for mechanical scaleup. It is expected that more understanding of the 

microbial physiology and inherited qualities of these microorganisms would allow them function in the 
mechanical division. 

Abbreviations: 

• ATR- attenuated totalreluctance 

• CTAB- cetyltrimethylammoniumbromide 
• GC –gaschromatography 

• HPLC- high-performance liquidchromatography 

• TLC- thin-layerchromatography[2] 

Refrences:  

1. Karanth, N., P. Deo, and N. Veenanadig, Microbial production of biosurfactants and their importance. 
Current Science, 1999: p. 116-126. 

2. Siddiqui, M.R., Z.A. AlOthman, and N. Rahman, Analytical techniques in pharmaceutical analysis: A 

review. Arabian Journal of chemistry, 2017. 10: p. S1409-S1421. 

3. Lu, J., X. Zhao, and M. Yaseen, Biomimetic amphiphiles: biosurfactants. Current opinion in colloid & 
interface science, 2007. 12(2): p. 60-67. 

4. Banat, I.M., R.S. Makkar, and S.S. Cameotra, Potential commercial applications of microbial 

surfactants. Applied microbiology and biotechnology, 2000. 53(5): p. 495-508. 
5. Desai, J.D. and I.M. Banat, Microbial production of surfactants and their commercial potential. 

Microbiology and Molecular biology reviews, 1997. 61(1): p. 47-64. 

6. Singh, P. and S.S. Cameotra, Potential applications of microbial surfactants in biomedical sciences. 
TRENDS in Biotechnology, 2004. 22(3): p. 142-146. 

7. Mulligan, C.N., Environmental applications for biosurfactants. Environmental pollution, 2005. 133(2): 

p. 183-198. 

8. Cirigliano, M.C. and G.M. Carman, Purification and characterization of liposan, a bioemulsifier from 
Candida lipolytica. Applied and environmental microbiology, 1985. 50(4): p. 846-850. 

9. Hisatsuka, K.-i., et al., Formation of rhamnolipid by Pseudomonas aeruginosa and its function in 

hydrocarbon fermentation. Agricultural and Biological Chemistry, 1971. 35(5): p. 686-692. 
10. Rahman, K., et al., Rhamnolipid biosurfactant production by strains of Pseudomonas aeruginosa using 

low‐cost raw materials. Biotechnology progress, 2002. 18(6): p. 1277-1281. 

11. Haba, E., et al., Screening and production of rhamnolipids by Pseudomonas aeruginosa 47T2 NCIB 

40044 from waste frying oils. Journal of applied microbiology, 2000. 88(3): p. 379-387. 
12. Makkar, R.S. and S.S. Cameotra, Utilization of molasses for biosurfactant production by two Bacillus 

strains at thermophilic conditions. Journal of the American Oil Chemists' Society, 1997. 74(7): p. 887-

889. 
13. Noah, K.S., et al., Development of continuous surfactin production from potato process effluent by 

Bacillus subtilis in an airlift reactor, in Biotechnology for Fuels and Chemicals. 2002, Springer. p. 803-

813. 
14. Patel, R. and A. Desai, Biosurfactant production by Pseudomonas aeruginosaGS3 from molasses. 

Letters in Applied Microbiology, 1997. 25(2): p. 91-94. 

15. Abouseoud, M., et al., Effect of pH and salinity on the emulsifying capacity and naphthalene solubility 

of a biosurfactant produced by Pseudomonas fluorescens. Journal of Hazardous Materials, 2010. 180(1-
3): p. 131-136. 

16. Bodour, A.A., et al., Structure and characterization of flavolipids, a novel class of biosurfactants 

produced by Flavobacterium sp. strain MTN11. Applied and environmental microbiology, 2004. 70(1): 



Ashutosh Mishra et al /International Journal of ChemTech Research, 2021,14(1): 87-100. 99 
 
 

p. 114-120. 
17. Davis, D., H. Lynch, and J. Varley, The application of foaming for the recovery of surfactin from B. 

subtilis ATCC 21332 cultures. Enzyme and microbial technology, 2001. 28(4-5): p. 346-354. 

18. Arima, K., Surfactin, acrystalline peptidelipid surfactant produced by Bacillus subtilis: isolation, 
characterization and its inhibition of fibrin clot formation. Biochem. Biophys. Res. Commun., 1968. 

31: p. 488-494. 

19. Lin, S.C., Biosurfactants: recent advances. Journal of Chemical Technology & Biotechnology: 
International Research in Process, Environmental AND Clean Technology, 1996. 66(2): p. 109-120. 

20. Kosaric, N., Biosurfactants and their application for soil bioremediation. Food Technology and 

Biotechnology, 2001. 39(4): p. 295-304. 

21. Nitschke, M., S.G. Costa, and J. Contiero, Rhamnolipid surfactants: an update on the general aspects 
of these remarkable biomolecules. Biotechnology Progress, 2005. 21(6): p. 1593-1600. 

22. Burger, A.E., Estimating the mortality of seabirds following oil spills: effects of spill volume. Marine 

pollution bulletin, 1993. 26(3): p. 140-143. 
23. Burns, K.A., S.D. Garrity, and S.C. Levings, How many years until mangrove ecosystems recover from 

catastrophic oil spills? Marine Pollution Bulletin, 1993. 26(5): p. 239-248. 

24. Abu‐Ruwaida, A., et al., Isolation of biosurfactant‐producing bacteria, product characterization, and 

evaluation. Acta biotechnologica, 1991. 11(4): p. 315-324. 
25. Lang, S. and D. Wullbrandt, Rhamnose lipids–biosynthesis, microbial production and application 

potential. Applied microbiology and biotechnology, 1999. 51(1): p. 22-32. 

26. Schenk, T., I. Schuphan, and B. Schmidt, High-performance liquid chromatographic determination of 
the rhamnolipids produced by Pseudomonas aeruginosa. Journal of Chromatography A, 1995. 693(1): 

p. 7-13. 

27. Griffin, W.C., Classification of surface-active agents by" HLB". J. Soc. Cosmet. Chem., 1949. 1: p. 
311-326. 

28. Raza, Z.A., et al., Improved production of biosurfactant by a Pseudomonas aeruginosa mutant using 

vegetable oil refinery wastes. Biodegradation, 2007. 18(1): p. 115-121. 

29. Biermann, M., et al., Surfactants in consumer products. 1987, Springer-Verlag, Heidelberg, Germany. 
p. 86-106. 

30. Pornsunthorntawee, O., et al., Structural and physicochemical characterization of crude biosurfactant 

produced by Pseudomonas aeruginosa SP4 isolated from petroleum-contaminated soil. Bioresource 
technology, 2008. 99(6): p. 1589-1595. 

31. Nitschke, M. and S. Costa, Biosurfactants in food industry. Trends in Food Science & Technology, 

2007. 18(5): p. 252-259. 
32. Rodrigues, L., et al., Biosurfactants: potential applications in medicine. Journal of Antimicrobial 

Chemotherapy, 2006. 57(4): p. 609-618. 

33. Gudiña, E.J., et al., Antimicrobial and antiadhesive properties of a biosurfactant isolated from 

Lactobacillus paracasei ssp. paracasei A20. Letters in applied microbiology, 2010. 50(4): p. 419-424. 
34. Chiewpattanakul, P., et al., Bioproduction and anticancer activity of biosurfactant produced by the 

dematiaceous fungus Exophiala dermatitidis SK80. J. Microbiol. Biotechnol, 2010. 20(12): p. 1664-

1671. 
35. Muthusamy, K., et al., Biosurfactants: properties, commercial production and application. Current 

science, 2008: p. 736-747. 

36. Urum, K. and T. Pekdemir, Evaluation of biosurfactants for crude oil contaminated soil washing. 

Chemosphere, 2004. 57(9): p. 1139-1150. 
37. Lai, C.-C., et al., Biosurfactant-enhanced removal of total petroleum hydrocarbons from contaminated 

soil. Journal of hazardous materials, 2009. 167(1-3): p. 609-614. 

38. Fiechter, A., Biosurfactants: moving towards industrial application. Trends in Food Science & 
Technology, 1992. 3: p. 286-293. 

39. Franzetti, A., et al., Production and applications of trehalose lipid biosurfactants. European Journal of 

Lipid Science and Technology, 2010. 112(6): p. 617-627. 
40. Souza, E.C., T.C. Vessoni-Penna, and R.P. de Souza Oliveira, Biosurfactant-enhanced hydrocarbon 

bioremediation: An overview. International biodeterioration & biodegradation, 2014. 89: p. 88-94. 

41. Parthipan, P., et al., Biosurfactant and degradative enzymes mediated crude oil degradation by 

bacterium Bacillus subtilis A1. Frontiers in microbiology, 2017. 8: p. 193. 
42. De Rienzo, M.D., R. Hou, and P. Martin, Use of electrical resistance tomography (ERT) for the 

detection of biofilm disruption mediated by biosurfactants. Food and Bioproducts Processing, 2018. 



Ashutosh Mishra et al /International Journal of ChemTech Research, 2021,14(1): 87-100. 100 
 
 

110: p. 1-5. 
43. Chenikher, S., et al., Control of the specific growth rate of Bacillus subtilis for the production of 

biosurfactant lipopeptides in bioreactors with foam overflow. Process Biochemistry, 2010. 45(11): p. 

1800-1807. 
44. Reddy, G.S., Isolation and Characterization of Biosurfactant Producing Bacteria from Hydrocarbons 

Contaminated Soil. 2020. 

45. Marchant, R., The future of microbial biosurfactants and their applications. Microbial Biosurfactants 
and Their Environmental and Industrial Applications. CRC Press/Taylor & Francis Group, 2019: p. 

364-370. 

 

***** 


