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Table 1. Taxonomical characteristics of the isolated strain 26A

Morphological characteristics

Colony surface velvety
Spore chain rectiflexcible
Spore size 1.0~1.2 um
Spore surface rugose
Gram stain positive
Acid fast stain positive
Cultural characteristics
Tyrosine agar
Sporulation abundant
Mycelium color pink
Reverse side color dark brown
Soluble pigment brown
Physiological characteristics
Enzyme activity
Nitrate reduction positive
H,S production negative
Catalase positive
B-galactosidase negative
Degradation activity
Casein negative
Gelatin positive
Starch negative
Resistance to antibiotics(pg/ml)
Penicillin G(10 i.u.) positive
Rifampicin(50) positive
Streptomycin(100) negative
Cephaloridine(100) positive
Growth in the presence of
inhtbitory compounds(%, W/V)
Crystal violet(0.0001) positive
Phenol(0.1) negative
Sodium azide(0.02) negative
Sodium chloride(7) negative
Melanine pigment production
Peptone yeast extract iron agar negative
Tyrosine agar positive
Cell wall component meso-DAP
Cell wall sugar No diagnostic sugar
Menaquinone type MK-9

Fatty acids

mycolic acids with 62~78
carbon atoms and up to
six double bond, major
proportion of straight
chain saturated,unsaturated,
and 10-methyl
tuberculostic branched
fatty acids.
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Fig. 1. Scanning electron micrograph of strain 26A. The strain
was cultured on tyrosine agar at 30°C for 2 weeks(indicated bar:

1 um).
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Table 2. Effect of carbon source on the production of biosurfactant

Carbon source  Growth Dilution factor Minimum surface

(4%) (g/L) (Femce) tension (mN/m)
Glucose 1.31 1.0 70
Sucrose 1.25 1.0 60
Fructose 0.71 1.0 68
n-Pentane 0.20 1.0 68
n-Hexane 0.80 1.0 69
n-Heptane 0.21 1.0 71
n-Octane 0.27 1.0 71
n-Nonane 0.15 1.0 60
n-Decane 0.23 1.0 67
n-Undecane 0.71 1.2 57
n-Dodecane 0.95 14 45
n-Tetradecane 1.36 4.0 30
n-Hexadecane 1.15 55 30
n-Octadecane 0.61 1.3 31
Soybean oil 0.97 2.0 32
Olive oil 0.95 2.0 32
Oleic acid 0.87 1.5 38
Bunker A 0.72 1.4 39
Bunker B 0.84 1.1 33
Bunker C 0.69 1.0 39
Cyclohexane 0.20 1.6 60)
Benzene 0.25 1.0 71
Ethylbenzene 0.21 1.0 66
Hexylbenzene 0.21 1.7 61
Toluene 0.15 1.0 71
Paraffin 0.72 1.3 33
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Table 3. Effect of concentration of n-hexadecane on the produc-

tion of biosurfactant
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Table 6. Effect of concentration of yeast extract on the produc-
tion of biosurfactant

n-Hexadecane Growth Dilution factor Minimum
(%) (g/L) (Femc) surface
1 0.50 1.6 31
2 1.85 3.5 30
3 1.07 4.5 30
4 0.89 5.0 30
5 1.21 5.0 30
6 1.25 5.0 30
7 0.92 6.5 30
8 0.57 5.3 30

Table 4. Effect of nitrogen source on the production of biosur-
factant

Nitrogen source Growth  Dilution factor Minimum surface
(0.2%) (g/L) (Feme) tension (mN/m)

NH.Cl 1.01 1.1 37

NH,NO, 121 2.4 50

NaNO, 1.37 3.0 31

NaNO, 1.15 57 30

KNO, 1.20 32 31

CH.COONH, 1.00 1.1 35

Urea 1.17 1.1 33

Bactopeptone 1.35 37 31

Polypeptone 1.05 3.8 32

Beef extract 1.12 2.1 30

Malt extract 1.17 2.0 31

Yeast extract 1.25 4.5 30

Tryptone 1.06 37 31

tone 52| 73-9-7} v o] A el on T3l
o] 71k F& yeast extracte F38 G| AxYo
sebs]odot. Yeast extract®] Fiie| whE biosurfactant2] Y
e AR A9 0.02%2] "Rl sb #ade] EA
vieluK(Table 6), ©]F2] Aldellxl= NaNOs 0.2%3} yeast
extract 0.02%% Aol v]=]ol| H7}s)edct.

FI1ge s=0f UE sk

i R] o]l K;HPOs2} KH.POS %2 0.001~0.05%71%] 24
3tol 7AF FA=ET} biosurfactant AAEFS A E3E A3 K,
HPO.2] &% 0.02%, KH.PO,2] %7} 0.001% U 743
F3gh EA S Myl ow MgSO.et CaCle] F%&5
0~0.05%7F21 2 FA-3}e] F2] 48¥% 2 biosurfactant®)

Concentration Growth  Dilution factor Minimum surface
(%) (g/L) {Feme) tension (mN/m)
None 0.35 1.1 30
0.001 0.76 2.0 30
0.005 1.12 2.4 30
0.010 1.36 6.2 30
0.020 1.24 6.8 30
0.030 1.41 6.0 30
0.040 1.37 6.1 30
0.050 1.45 6.2 30
0.100 1.38 55 30
0.200 1.47 5.4 30

Table 7. Effect of cultivation temperature on the production of
biosurfactant

Cultivation Growth  Dilution factor Minimum surface
temperature (C)  (g/L) (Feme) tension (mN/m)
20 0.97 55 31
25 1.36 6.1 31
30 1.21 8.0 30
35 1.09 6.7 30
40 0.53 2.4 36

3 = N 0.02%2] FRelA 7F -
=3t A4kl 1.9l cl(data not shown).

3} biosurfactant2] AJ4F W] & A}8-3}o]
& Al = ujofe- o] o33k A Eselr) & ulof
SE 20-40°C WO\ sle] RelFEE 397 wiokal §
2] WE%E 2 biosurfactant AJAkekS A slodet. o 7w}
Table 7l vielt vle} zto] 30°Cei|4] 7}ab whe. Bale] A
bk Bof o] £ 5 biosurfactant AJARS- 2)8E HA wjo)
ez Al

v -in
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Biosurfactant A AH2- 9|3t Ao AL AAstr] 98
500 ml shaking flaskel] whA]E 25~150 ml7}A] & 7}slo] 30
T4 397F vlesle] Az #4237} biosurfactant AWAMZE
& =H3)o] Er)eke] oJ3ks 7 AE3edct 7 A3} Table 8

oA H whsh qrol Wik WAl 25 mi Aeld S wl A

Table 5. Effect of concentration of NaNO, on the production of
biosurfactant Table 8. Effect of the aeration on the production of biosurfactant
Concentration ~ Growth  Dilution factor Minimum surface Volume of Dilution ..
. . Growth Minimum surface
(%) (g/L) (Feme) tension (mN/m) medium (ml) per factor .
. (g/L) tenston (mN/m)
None 0.24 2.0 30 500 ml shakmg flask (chC)
0.05 0.80 2.6 30 25 1.57 9.6 30
0.10 1.48 5.8 30 50 1.24 8.8 30
0.20 1.30 7.0 30 75 1.03 6.6 31
0.30 1.38 43 30 100 1.01 5.6 31
0.40 1.12 2.5 30 125 0.87 4.0 31
0.50 1.06 2.8 30 150 0.51 33 31
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Table 9. The optimum culture condition for the biosurfactant
production
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Table 10. Emulsifying activity and stabilization of substrate by
biosurfactant

n-Hexadecane 70 mi
NaNQO, 2
KH,PO, 0.01
Medium (g/L) K.HPQO), 0.2
MgSO, - 7TH.O 0.2
CaCl, - 2ZH.O 0.2
Yeast cxtract 0.2
pH 7.0
Temperature 30°C

Culture time
Agitation

Other conditions 4 days

120 Rev.x 6 cm stroke

tfe] w3 AdAdukg dod W Ra]=7E eforA] aerationo]
xowl 2 owr) Gedod o] AR ZloZ vlehyt
vl wal B a=2] wiekA] respiratory inhibitorel cyanide,

azide 58 ni#]eoll #7}a} AL} anaerobic conditionef] 4] vl oF
3}elg- ula= biosurfactant A Ao ebHs| gt Az
Lheped et

olafel wieF #71E& 71 %g Z ) biosurfactam AJAHS 9
& Aok 7AL Table 99} o] A stedr).

HHQFA|ZHO]| 2 22| =A] U biosurfactant2| AAd 2k
Tablec 92] #4ulx] 50 mlE & 7}& 500 mi shaking flask
o Auekel S%s Esel WA oD Wy T FAY
oA Ayeko] W EkE Fig. 701] viehelch nHOH]/}o] 733}
ol wpet fababade] olsEAlv|e) vlwe] 48] Fvtst
LP/P ek Al ko] A2 7)E Aabsbia]l hask: Fuks o

videdot, ohepa] B A7) H’\}E}‘ bioemulsifieri=
el vl gl gkgde] gli= Zlew mox|, o]t

bioemulsifiere] viek4-2- 2] sf
g2 ujefubyl Aol ol-#7) e

‘Tﬂ“” s o:]fuu}]ok;g}
y&lekyr A zlEc) gl wjek

a.
80~ 6
4
— 70 - -18
E 80 = 16 &
& 2 5
o © 4L 14 =
@ (5] 5]
o 40 - 2
€ 3
B 30 - 2@
20 b 0 S 1 { 0
0 1 2 3 4 5 6 7
Day

Fig. 2. Growth and production of biosurfactant from Tsukamurel-
la sp. 26A on the optimum medium at 30°C. —@— , dilution fac-
tor; ——, surface tension; —#— , cell growth; -O -, pH.

Decay constant

Substrate Emulsifying activity (Kd. 10 )

Soybean oil 2314 1.0

Corn oil 2.351 - 9.5
Crude oil 2.966 - 0.6
Peanut oil 0.998 6.5

Olive oil 2.095 3.0
n-Hexadecane 2.150 1.0
Castor oil 1.588 1.0
2-Methylnaphthalene 2.542 - 1.1

o) g zhise ulek 19AE 2 £t
mjek 3dAE A fRlEe] B A dofut
A grgkeh

TEVIEN (e wElera "®o)
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sola] ehi= b 714l dlg faRAE Sske], 1 2
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ABSTRACT : Production of Biosurfactant by Tsukamurella sp. 26A

Kyung-Sook Choi, Soon-Han Kim, Young-Ki Jeong', Kyung Lip Jang and Tae-Ho Lee*
(Department of Microbiology, Pusan National University, Pusan, Korea, 'Department of Micro-

biology, Dong-Eui University, Pusan, Korea)

The strain producing biosurfactant was isolated from soil. The isolated strain was identified as the genus
Tsukamurella through its morphological, cultural, physiological, menaquinone type, fatty acid composition charac-
teristics. The highest biosurfactant production by Tsukamurella sp. 26A was observed after 4 days cultivation in
the culture medium containing n-hexadecane 7%, NaNO; 0.2%, KH,PO, 0.001%, K,HPO. 0.02%, MgSO, - 7TH,O

0.02%, CaCl, -

2H,0 0.02%, yeast extract 0.02%(pH 6.8-7.0, 30°C). The surface and interfacial tension of an

aqueous solution reached 30 mN/m and 1.5 mN/m, respectively. The biosurfactant stabilized oil-in-water emulsion
with a variety of hydrocarbons, edible oils and petroleum oils.



