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Recent Progress on Rhamnolipid Produced from
Fermentation of Waste Edible Oils

HUANG Xiang-Feng® CHEN Xu-Yuan LIUJia LU Li-Jun

(College of Environmental Science & Engineering, State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China)

Abstract: Although it is widely studied as a promising bio-surfactant, biosynthesis of Rhamnolipid has not
been applied in large-scale due to its high production cost. As a cheap alternative carbon source, waste edible
oils have been extensively studied for the production of rhamnolipid. This paper reviewed the recent re-
search in this field, including the influence of various waste edible oils and production, chemical structure
and properties of the produced rhamnolipids. With waste edible oils, the maximum production of rham-
nolipids was reported to be 24.61 g/L. The lowest surface tension was 24 mN/m and the lowest CMC of the
produced rhamnolipids was 40.19 mg/L. In addition, this paper also summarized the effect of various factors
on the rhamnolipids biosynthesis, such as bacteria strains, nitrogen sources, trace minerals, dissolved oxygen,
pH and fermentation conditions. Based on this, the key points of the mass production of rhamnolipids with
waste edible oils were also discussed.
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48 h (24 mN/m); CMC

; (40.19 mg/L)

Raza  [202324]

Nitschke — [?%

4.09 g/L, 3.9 mN/m

2RI MR A R AR R

[9,23]

, 2.1 WEOs 3t R~ =&

CMC 4 1 )

, (24.61 g/L); P.
aeruginosa LBI ,

Rl TREFERABEFGTREREREN”ERER

Table 1 Production and surface properties of rhamnolipid produced with various waste edible oils

Rhamnolipids properties

Rhamnolipids
Carbon sources production ST \FT cMC El References
(oL) (mN/m) (mN/m) (mg/L) (Ezs, %)

Used olive oil 32 60(Kerosene) [18]
Used sunflower oil 44 87.5(Kerosene) [18]
Waste fry_ing oil from 24 61 373 633 [19]

the public catering
Waste soybean oil* 4.1 31.2 91 [20]
Used soybean oil 7.63 30.8 [22]
Waste soybean oil 9.3 29.1 <1(n-Hexadecane) 42 73.6(n-Hexadecane) [24]
(Olwgsstjn‘;rlmgr?'l':l) 8.1 32.8 1(Kerosene) 108.8 [25]
Soybean soapstock 9.5 26.8 150 [2]
Soapstock 15.8 24 1.31(Hexadecane) 120 [3]

Soapstock and the
a;:‘rj]'f?o‘(‘,’\frti‘:‘l’a;f;;’fém 7.3 34 1.3(Kerosene) 120 83(Almond oil) [15]

tion

Sunflower soapstock 15.9 32.9 [21]
Soybean soapstock 11.7 26.9 1.25(Hexadecane) 51.5 55.7(Kerosene) [22]
Corn soapstock 13.46 30.96 2.4(Hexadecane) 43.21 20(Kerosene) [22]
Palm soapstock 8.65 31.76 4.20(Hexadecane) 40.19 71.4(Kerosene) [22]
Vegetable oil refinery 8.5 28.5 0.7(n-Hexadecane) [23]
Oil wastewater 29.2 69.5 100(0# diesel) [26]
OOME 6.4 28 4(Kerosene) 75(Kerosene) [27]

%
P f

Note: *: The strain in this study is P. putida, and the strain used in the rest studies are all P. aeruginosa.
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