Antimicrobial activity of sophorolipid
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Abstract
Antimicrobial activity of sophorolipid produced by Candida bombicola ATCC 22214 was

investigated, Minimum inhibitory concentration of sophorolipid to Propionibacterium acne and
Bacillus subtilis were 05 ppm and 4 ppm, respectively. However no antimicrobial activity to
E. coli was detected. Indicating the antimicrobial activity of sophorolipid only toward gram
positive bacteria. Antifungal activity of sophorolipid was also detected in the hyphae growth
assay for Botrytis cinerea. Malate dehydrogenase, a cytoplasmic enzyme, of B. subtilis was
remarkably increased with the sophorolipid treatment, indicating the leakage of membrane by
sophorolipid. This result shows the potentials of sophorolipid as mild, non-toxic antimicrobial
agent.

Introduction
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2 FA Candida7t A4t8t= sophorolipide 7HE g8 ¢2 A glycolipid AEe #AE AW
BAAZA A7le] 989 2 wgo vuy S PAreS 98 F glo] dFAAA ¥
stog ook AE FFE, AA 5 o RokfAq #Ae] nxH: 9t} 53], sophorolipidE H
£3 glycolipid A€ AdAZA A= 352 A(sebaceous gland)dl EAste AT T8 &
FTE2FS Yoz FFALS Yy E g
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Material & Methods
1. sophorolipid A4t

Canola oil2 7|22 3o 25 L jar fermentordlA 71422 Candida bombicola ATCC
222148 7Y wigstAo wigdoezRe AAME  sophorolipidE ethyl acetate, hexane, 18 1
chloroformZ ©]&3to &, AA &)

2. AHgEF

28 AH8® TFT Escherichia coli, Bacillus subtilis, Propionibacterium acne DSM
18997, 18] Botrytis cinerea KCTC 6973°]t}, ;
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3. AT 54 =A

sophorolipid7t 5 =82 H7td PR E Azt d wjde Z42zte] T2 serial dilution
stol HEF F 30T, 48hr wi%ste AAY HFES ATt # 4 A8 %S (minimal inhibitory
concentration)& 2 &8¢ o

4. FRAT 54 =4}

Botrytis cinerea KCTC 69732 potato sucrose agarol|A] 20T, 587 o4& F #AE A% 5
m7t =5 Ze} 24z 2 FE9 sophorolipid7t #H7ME H@ujx|o] Ex 397 wjdste F
o ARBS FA4A qAL& S ZAsA TA AR JAEL d3H 2o Ak

o (o) — AT B — Az @y
S e PEEERE i

5. Malate dehydrogenase 4] ZA}

sophorolipid7} ol v x| 9&S FA}st a2t E coli, B. subtilis 8% sophorolipidE #
2]3te] malate dehydrogenase B42 ZAlech 24 AL 005 ml £29S 02 mM NADH,
0.33mM oxaloacetate, 94 mM potassium phosphate7} &f8 Al #o]| F718l9 2 RFFE=AS
o]-&3td NADH 432 340 nmolA =Astg o™, lumol® NADH7} NADE A= +ed %
£ G40 42 1 unit2 AT

Result & Discussion

Canola oilol Al A4FE  sophorolipidoll 3+ &7 AFZAH =FL of7|A7]= P. acnedlA
£ 05 ppm, B. subtilisdldE 4 ppmezZ Yeld 2% FAATF dEdE As:Y
sophorolipid= ¢ A& 4FS F& Aoz Yeyo ¥, E coidlde FdHo glie A
o2 YeY 2ZYAH A7y 317 SAAT Aol AEE Ao 723 Aol U 2FSAA
THG FAAT 45 E3HA A2 AU

A, 27], BEvlE 59 FFEd qE F= AY FFol2 <7 Botrytis cinerea®] o
AL AS A AFPAAHE 100 ppme  sophorolipidol A F 50 %2 JA &S B FFE
E FE %09 AYd o]& + UE AL ANFIG. dutHoZ nAYEY AKo IF
< FE B 2259 gId A4l 71FEe] AANHD e 7hed € ATAAA £, FAL
sophorolipid®] &7 7)Zte] th3d A+ 2 malate dehydrogenase B4 W32 #2351t MDHE
TCA cycled F2& J4 % &= sophorolipid Mg Az Fo A4S Ztzt xAls 43
sophorolipid A & 2% dATNA of 58je] 4T 77 Yeld RS2 Ho}l sophorolipid =
A MEZ} JFS WL Aoz AgHs MIC ZFHE A E vig} 2ol 28 4 AFY

E. colidlX e A Fo a428Ae] 2 ¥} Qe A2 Yeh sophorolipid7t 28 ¥4 AT
©ooRt Belyo g H4se FFEAZ HAUHUG

< A9 o]o] o3 FF sophorolipidE AR FFHE XAetL, FFF FE7|FES
TH37] 48 dFF Atk
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Table 1. Antimicrobial activity of the sophorolipid

Microorganism MIC (ug/mé)
Bacillus subtilis 4
Escherichia coli NI
Propionibacterium acne 0.5

NI, No

Table 2. Antifungal

Inhibition.

activity of sophorolipid against the growth of

Botrytis cinerea assessed by the hyphal-extention inhibition assay

Concentration(ppm) Diameter of colony Inhibition rate (%)
0 4.90 0
10 475 6.05
50 3.95 35.01
100 3.50 4897
300 3.20 57.35
180 -~
160 |
‘é 140 -
§ 120
a
S 100 |
B us |
o
£ 60 %
>
& 40 L
w
20 |
0
E. coli B. subtilis

Fig. 1. Comparision of malate dehydrogenase activity in bacterial culture

broth treated with sophorolipid (300 ppm). [, non treated; M, treated.
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