Antimicrobial activity of sophorolipid biosurfactant
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Abstract

Sophorolipid, a biosurfactant produced from Candida bombicola ATCC 22214, showed
antimicrobial activity against Bacillus subtilis, Staphylococcus xylosus, Streptococcus
mutans, and Propionibacterium acne at 4, 1, 1, 05 ppm as MIC(minimum inhibitory
concentration). Also 100ppm of sophorolipid inhibited 502 of cell growth of plant
pathogenic fungus, Botrytis cinerea. However, sophorolipid showed no effect on the
Escherichia coli, indicating its selective antimicrobial activity depending on the cell wall
structure. Treatment of B. subtilis with sophorolipid increased the leakage of intracellular
enzyme, malate dehydrogenase, indicating the possible interaction of sophorolipid with
cellular membrane. Between lactone-type and acid-type sophorolipid, the former showed

higher antimicrobial activity.
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2. Materials & Methods
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Sophorolipid A4S 9)&ll AL &% #F3F= Candida bombicola ATCC 222140] 1, Sk A F of
AFR-El @ FE  Escherichia  coli KCTC 1039, Bacillus subtilis KCTC 1028,
Propionibacterium acne ATCC 6919, Staphylococcus — xylosus ATCC 35663,

Streptococcus mutans ATCC 35668 52 #5F2 2839l
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3. Results & Discussion
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Table 1. Antimicrobial activity of the Table 2. Antifungal activity of

sophorolipid sophorolipid against Botrytis cinerea
Mieroorganism MIC Concentration Diameter Inhibition rate
(opm) (ppm) of colony (%)
Bacillus subtilis KCTC 1028 4 0 4.90 0
Staphylococcus xylosus ATCC 35663 1 10 4.75 6.05
Streptococcus mutans ATCC 35668 1 50 3.95 35.01
Propionibacterium acne ATCC 6919 05 100 3.50 48.97
Escherichia coli KCTC 1039 NI 300 3.20 57.35

NI ; No Inhibition
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Fig. 1. Comparision of malate dehydrogenase activity in bacterial culture broth treated
with sophorolipid(300 ppm). [J ; non treated, Il ; treated.

Table 3. Effects of surfactant type on the antimicrobial activity of sophorolipid

Inhibition(%)
Type of Propronibacterium acne Bacillus subtilis
Surfaclants Surfactant Surfactant(20ppm) Surfactant Surfactant(20ppm)

surfactants
(20ppm) + Sophorolipid(20ppm) (20ppm) + Sophorolipid(20ppm)
No surfactant 0 = 0 =
Sophorolipid 90 = 37.7 =
Nonionic  Tween 81 0 90.7 5 37
0OA-20 0 43.3 13 17
Span 80 53.3 95 21 60
NP-8 73.3 99 - =
Anionic AOS-1416 = = 2 81
Cationic MPS-814S(EQ) 93.7 99.7 32 50
Zwitterionic Cocamidopropyl 0 99.2 18 95.1

-Betain

Tween 81 ; Polyoxyethylene sorbitan monooleate, OA-20 ; Polyoxiethylene oleylether,
Span 80 ; Sorbitan monooleate, NP-8 ; Polyoxiethylene nonylpenylether,
AOS-1416 ; a-oleffinsulfornate, MPS-814S ; Esterquart.
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