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Development of a Microbial Biosurfactant
Production Process

Ju-Hyun Kim and Gi-Eun Kim*
Department of Biotechnology, Seokyeong University, Seoul 136-704, Korea

Abstract The microbial biosurfactants can be substituted to the chemical detergents in some industrial processes. In this
study we developed a biotechnological processes for the biosurfactants with microorganisms. The biosurfactants
have a lot of advantages in comparision with the chemical surfactants. They are proenvironmental even during
and after industrial use. But there are not so many kinds of biosurfactants. The production cost and the end
price is much higher than the chemical surfactants. But nowdays there are many kinds of microorganisms,
which can produce the surfactants in large quantity and fast. We tried to develop a production process for the
large scale with some microorganisms. At first Candida bombicola KCTC 7145, Sphingomonas chungbukensis
KCTC 2955 and Sphingomonas yanoikuyae KCTC 2818 are cultivated and studied. For the large scale
production process we used molasses as a complex medium and tried to optimize the process. Molasses
contains 17 to 25% of water, 45 to 50% of sugar and 25% of carbohydrate, it can be fully used as a
substrate. The microorganisms have been cultivated in the diluted media with molasses 2, 5, 8 and 10%,
respectively, The optimal conditions for the cultivation and the production process have been studied. For the
study the optical density, glucose concentration and the surface tension were measured. Candida bombicola
KCTC 7145 and the 5% molasses media was selected as an optimal condition for the production process of
a biosurfactant. During cultivation of Candida bombicola KCTC 7145 in the 5% molasses medium kerosene
and corn oil were added for promoting the biosurfactants.
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M B AZIAY & d8lrid 7H83t AZith o] g Al
o] AL ARG THRZY, AL micelles ©]FA
BAF T BA Yol 5719} 29718 Ao Hl= F%E9 critical micelle concentration (CMC)E tHH

%%{— obﬂ M EAR AW FHHO| A AfoiA]  HH, olS& ARBAIA AP FER A op)
T SHEOER AR A4RE A WA, 2),  Boh AUEAAY XU EE AT FHEER X
T3l T SN SHOIHG, 4). 714 AReld WY A AWZZH At doiue Ivige IF
ME 2842 Fue AAE gustd, AAZ S22t o 93] micelle] FAJo] Yottt Wb AHBAA

Hoke AFL 7IA] - BA, 714 - A, AA) - A, A - 9] ATl GlFA o]or|F Wells e BEAY 7
F'Jﬂ, A - _T'—i] 59 55Foltls). AMBAAE o] 9 CMCE AFsoF FH6). dNHHoE AHEAIA

3 e Ade AYE Folx1, E Aol Eux TIHYE CMCE WS- I3, 3EF
mlcroemulswn% FAANA £S5 @34 E 7}%§’r g2 30 mN/m FE2 2E F oo} grie). AHE
AANM ] micelle 32 719HQ) Wo|mR o]n
*Corresponding author PAE micelles AAGAEAS] F=7} HolAH At
Tel: +82-2-940-7154, Fax: +82-2-919-0345 A1 BASEZ B2kEA] Ak AEEAAE A Zﬂ?‘l
e-mail: gkeun@skuniv.ac.kr AMA, =8, A=, ookE, B F4, EE ﬁ'—ﬁ‘, biy




KSBB Journal 141

g1, A% AR 5 98 AdRoklA F3A, A4
Al, FaA, NEA, 2FA, AARA, HA DAA|, A,
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KCTC 2955(10), Sphingomonas yanoikuyae KCTC
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Sphingomonas yanoikuyae KCTC 2818 (30C)< 250 m{
9] 2, 5, 8, 10%2] FEefA 5 MY HAFH HE F
shaking incubatorol|A] 397t ¥t 42 v 124
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Table 1. Measurement method of glucose kit

Blind® Standard®  Specimen®
Sample (ml) 0.02 0.02 0.02
Enzyme solution (ml) 3.0 3.0 3.0

®Blind : Mixture of distilled water 0.02 mi and enzyme solution 3.0 ml.

PStandard © Mixture of standard solution 0.02 mi and enzyme
solution 3.0 ml.

“Specimen : Mixture of specimen serum 0,02 m! and enzyme
solution 3.0 ml.
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(KRUSS, S E AH8lo 33 vbs 374 gt

EHulix| M

A AgolM AeE HF wro] PHuxld A8 AA
A AR GRE 18] 93 B4 SR
HERE 7V, 3FFY o5 T 840] 7HFE Hoid
HAE-S ALgste] 8-S Al
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Candida bombicola KCTC 71459) oj&) Agrke A&
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extract 3.0 g, malt extract 3.0 g, peptone 5.0 g, dextrose
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Fig. 1. The growth curve of Candida bombicola KCTC
7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 2%
molasses medium.
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Fig. 2. The growth curve of Candida bombicola KCTC
7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 5%
molasses medium.
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Fig. 3. The growth curve of Candida bombicola KCTC
7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 8%
molasses medium.
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Fig. 4. The growth curve of Candida bombicola KCTC
7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 10%
molasses medium.
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Fig. 5. The surface tension of Candida bombicola KCTC

7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 2%
molasses medium.
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7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 5%
molasses medium.
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Fig. 7. The surface tension of Candida bombicola KCTC

7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 8%
molasses medium.
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8. The surface tension of Candida bombicola KCTC
7145(1), Sphingomonas chungbukensis KCTC 2955(2),
Sphingomonas yanoikuyae KCTC 2818(3) in 10%
molasses medium.
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(Fig. 1, 2, 3, 4). 3}A|5F ] 37X ¥ E5F vl e
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bombicola KCTC 7145 AAo] wh= #al opje} 712
ARELEE =21, AE AUEPAY sk garog
Qs EHFEo] 23] 22TS gl & 5 okFig. |,
2,3,4,5,6,7,8). ol2i3t AxE, BE PR AR
AAZAMA WAkl AXFFE Candida bombicola KCTC
7145¢& BRI sk

YE AlHEMA] Wakgzl

AE AAGAHAE Aidshe 371X9] o5 wioke] H3
FEZE 5% TUAE AU, 37 FF T AR
AR A o] ABite] BE Candida bombicola KCTC
71457} HA 452 A=) AFolMs Yl vle} o]
A o3 ©Elrir) BelEs Ao A& F Mioshi
off eJs) ARATK15). 97le) 7Iglsle eslAaRE A}
A B ARGEAYT o 2o) ittty Bt
g Slo] old] gk AdL M3 Ik Hed 5% 3L
HiRle] et 2875 4 YUt wixE Fuela,
Candida bombicola KCTC 71458 &3] 9} &
AEE WESGL 1 2y, ol AT FUHEA &L 5%
LA B3l 217 TR AERE WD 2
Bl Rl M Candida bombicola KCTC 71459] wE A=a}
TAZ 71, AE AREAA Q] Aito] EolAd) wle}
FaREo] F43] Qolx|= Ao] I AKFig. 11, 12).
£3], 28-F9] Wle e 49 71AL A3l Candida
bombicola KCTC 71459] W& A7 g% 3243
F7HE 7FssiAl s15eH, ol AL A& AuetaAle] PAar
2710l A3 9T ITHFig. 11, 12). 579 4¢
ol 7Pt AE AEEAA Q] RS ST AL
1 & = AR, AA Aol Theke) BB AWEA
AE AET 7% volHE 88 F1eAS ook
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Fig. 11. The growth curve of Candida bombicola KCTC 7145
in 5% molasses, 5% molasses + kerosene, 5%
molasses + corn oil medium.
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Fig. 12. The surface tension of Candida bombicola KCTC 7145
in 5% molasses, 5% molasses + kerosene, 5%
molasses + corn oil medium.
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Fig. 13. The clear zones which are produced with the addition
of kerosene.
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Fig. 14. The clear zones which are produced with the addition
of corn oil.
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FEE ¥, = - ool 98 Uehdth $714w5} 371

55 71AgE0] AAE 237} Table 29 Y Ao
ol 713 PBEEAR &Y Lo &4k oW &
e 548 AWtial & 471 ok 13y 3agEe
H3lE B 3 L/minoA] 238 1832 0] 38 mN/m
o2 IRk AE BN T F Ytk o= VY] TEH
o] AE AW A A0 J&S v]E 4 Avh= Kim
5(26)9] ATEIE AN 4 Ak ol AAFTE
oo 8T AE AWEdAle 84S Hojrmyrh
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Table 2. Change in yield of substrate and surface tension
depending on air supply speed

Air supply speed Substrate yield Surface tension

(L/min) (g cells/100 mL substrate) (mN/m)
0.5 0.021 35
1 0.048 32
2 0.069 30
3 0.075 38

meks ol o2 7122t EHEEe| Hal

wHkET w2 7)Aege Rk} SV uet
NAFgo) Z7HITE 13y 94 rpmoldE 712580
ozl AL 8l & 4= AT Table 3). ©|= Candida
bombicola KCTC 71457} & wHkETo| A= Shear stress
o ¥iztsltks AL & 471 Aok AHEEETF 200 rpmoll
A FuAEe] 42 mNm7HA 353ttt

Table 3. Change in yield of substrate and surface tension
depending on stirring speed

Stirrered speed Substrate yield Surface tension

(rpm) (g cells/100mL substrate) (mN/m)
30 0.031 33
50 0.045 31
100 0.041 34
200 0.029 42
cHakdsks 215t =|={s)

2 A7 Ax, HF HHuAE 5% TEA} A&
& EshAe|n, A dF= Candida bombicola KCTC
714592 gelslth AE ARZAA Q) A7} HjR|E o]
B3+ FF 7] S H5td 5 LY AE veTIE
ARE3IAY 5% el 218-F EhA] 3 Lol Candida
bombicola KCTC 71455 A% & F 24CollA 397t o)
1277 vt} B E, ¥ gk XHAE, pHE S5
o). o As), #F9 AE ARGAAAY ke L7AYLt
oM} o] ¥83] o} FoiFThFig. 15). LB xR
At Mo} Al Fe Zrhet o, A8k A
H)52ghS Bl FATE AL AR o] Agst
W), 71Ae] ARE o] 9 B wet AAgo] Bt
98 g9l & 5 Joith AE AEgAL] A 4RE
ARAES & Je TEFE] 30 mN/mET HE 5
BANFig. 16). 71&9] A AREAEA L] a8
o] 25~50 mN/mAte|ddl HI|(Table 4) 30 mN/me]&
FA e AE AUSHAZHY dTo] 23] 7
HolFa JtiFig. 16). pHY 827} wigo] Mg
el pHIE YolAlE AL #EE £ AATHFg. 17).

Table 4. Microbial source and properties of important types
of microbial surfactants

Biosurfactant Surface tension (mN/m) Reference

Rhamnolipids 29 5,29

Peptide-lipid 27 30, 31
Viscosin 26.5 32

Surfactin 27-32 33, 34

Fatty acids 30 35, 36

Carbohydrate-protein-lipid 27 37, 38

ol 7|2 4 AAE Candida bombicola KCTC
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Fig. 15. The growth curve of Candida bombicola KCTC 7145
in 5% molasses + corn oil medium.
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Fig. 16. The surface tension of Candida bombicola KCTC
7145 in 5% molasses + corn oil medium.

6.1
3

59 |

5.7}

586 |

5'5 X A A
0 12 24 36 48 60

Time (h)

Fig. 17. pH change of Candida bombicola KCTC 7145 in
medium of 5% molasses + comn oil medium.

2 Qe BAe AR ARPAAS AAsHE 371]
T, Candida bombicola KCTC 7145, Sphingomonas
chungbukensis KCTC 2955, Sphingomonas yanoikuyae
KCTC 28189] HHuiAE ek AR, @7t vy
BE AREAAS] WS et @7 A &
ujxE AeEigch dEE FEuA ] HH vEe
5%2 AdEglon, HH9 F2 5% TR A2
ABGEA ] 84 L Y AFATE S A8
= AWM AFAY FHrbel el e AHZEA
ke Z7FEQeH, HHuARE 5% FEAI} 48
S EFAZL ARG B opyel whE71e] 22
Z& (B7)4:%: 2 L/min, WS 50 rpm)°ll 3] A&
AAggAe] Aite] o FES 9 & 4 Utk
ol 7= AE AWGAS] R st of
3k 1zdlolHEA R4 AgHo] glov, do' o
E25kg7|9ke] Blu AT} FE o oF & Aot

A 20083 108 249, AASS) 20093 49 20
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