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Yield  Productivity

Biosurfactant Microorganism Substrate (g/L) (mg/L/h)

Surfactin Bacillus subtilis Glucose 6.45 190
ATCC 21332

Surfactin + Fengycin B. circulans Glucose 6.98 320

Lipopeptide B. subtilis C9 Glucose 7.0 97

biosurfactant

Sophorolipid Candida bombicola  Lactose + Rapeseed 422 720
ATCC 22214 Oil

Sophorolipid C. bombicola ATCC  Glucose + Fat 120 1765
22214

Rhamnolipid P. aeruginosa DSM  Soybean oil 112 424
7107

Rhamnolipid P. aeruginosa Ul Corn oil 46 240
29791

Trehaloselipid Rhodococcus Mihagol L 32 200
ervthropolis DSM
43215

Trehaloselipid Rhodococcus Hexadecane 3.1 82
wratislaviensis
BN38

Mannosylerythritol Ustilago mavdis Glucose 23 -

lipid + cellobiose lipid
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Production Scale Production
Biosurfactant  Substrate m?) Cost/Market Reference/Supplier
Price (USD)
Glucose + high oleic 2 95/k
Sophorolipid sunflower oil 19,832 ' g Ashby et al. (2013)
. 2.54/kg
Glucose + oleic acid
Sophorolipid Molasses + soybean oil - 3.00/kg Kosaric (1992)
- ~ Deshpande and
3
Sophorolipid Corn syrup + yellow grease 15x 10 2.69/kg Daniels (1995)
- . 100 5/kg Lang and Wullbrandt
Rhamnolipid Soybean oil 20 20/kg (1999)
RAG-1 Emulsan  Ethanol and phosphate 5x10°° 50/kg (Rlc;sge;)berg and Ron
Lipopeptide Glucose + oil - 23.43/mol Youssef et al. (2007)

biosurfactant
150/g (90% pure) AGAE Technologies,

Rhamnolipid 1500/g (95% pure)  LLC, USA
. Sigma-Aldrich Co.

Surfactin 697/50 mg LLC, USA
- Sigma-Aldrich Co.

Iturin 460/5 mg LLC, USA
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Composition Amount
Dry matter 82.2g/100g
Sucrose 48.5g/100¢g
Raffinose 1.1g/100 g
Invert sugar 1.3g/100 g
Miscellaneous organic materials 25.7g/100 g
N 0.5g/100 g
P20s 0.06 g/100 g
Ca0 0.62g/100 g
MgO 0.09g/100 g
k.0 2.9g/100 g
Si0, 0.35g/100 g
Al03 0.05g/100 g
Fe203 0.015g/100 g
Ash 6.3g/100 g
Vitamins & Cofactors
Thiamine 128 ug/100 g
Riboflavine 44 ug/100 g
Pyridoxine 512 pug/100 g
Nicotinamide 5055 ug/100 g
Pantothenic acid 119 ug/100 g
Folic acid 18.3 ug/100 g
Biotin 6.1 ug/100 g
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Downstream Biosurfactant property Instrument/apparat Advantages
recovery responsible for separation us/setup required

procedure

Acid Biosurfactants become insoluble No set-up required Low cost, efficient in

crude biosurfactant
recovery

precipitation at low pH values
Efficient in crude
biosurfactant recovery
and partial purification,
reusable nature

Biosurfactants are soluble in
organic solvents due to the
presence of hydrophobic end

Organic solvent No set-up required

extraction

Effective in isolation of
certain type of
polymeric
biosurfactants

Ammonium
sulfate
precipitation

Salting-out of the polymericor No set-up required

protein rich biosurfactant

Centrifugation Insoluble biosurfactants get Centrifuge required Reusable, effective in

Foam
fractionation

precipitated because of
centrifugal force

Biosurfactants, due to surface

activity, form and partition into

foam

Specially designed

bioreactorsthat
facilitate foam

crude biosurfactant
recovery
Useful in continuous

recovery procedures,
high purity of product

recovery during
fermentation

Ultrafiltration units
with porous
polymer membrane

Biosurfactants form micelles
above their critical micelle
concentration (CMC), which are
trapped by polymeric
membranes

Membrane
ultrafiltration

Fast, one-step recovery,
high level of purity

Adsorption on
polystyrene
resins

Biosurfactants are adsorbed on  Polystyrene resin
polymer resins and subsequently packedin glass
desorbed with organic solvents columns

Fast, one-step recovery,
high level of purity,
reusability
Biosurfactants are adsorbed on
activated carbon and can be
desorbed using organic solvent

Adsorption on
wood-activated
carbon

No setup required,
can be added to
culture broth, can
also be packedin
glass columns

Highly pure
biosurfactants, cheaper,
reusability, recovery
from continuous
culture

lon-exchange Charged biosurfactants are

chromatography attached to ion-exchange resins
and can be eluted with proper
buffer

lon-exchange resins
packedin columns

High purity, reusability,
fast recovery

Less toxicthan
conventional solvents,
reusable, cheap

Solvent Biosurfactants dissolvein
extraction (using organic solvents owing to the
Methyl tertiary- hydrophobic ends in the
butyl ether) molecule

No set-up required
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Product Yield (g/1) Productivity
Biosurfactant extract 21.25 307.97
Final Product 51.52 746.67
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