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Abstract

DERE R

Among the bacterial strains isolated from chungkook-jang, Bacillus subtilis CH~1, Bacillus circulans K-1
and Bacillus subtilis (natto) N-1, Bacillus subtilis CH-1 showed the highest productivity of biosurfactant. A~
medium was selected for the basal medium in the large scale production of biosurfactant, and modified to
synthetic medium which containing 2% glucose, 0.3% soy peptone, and mineral salts. The surface tension was
reduced to maximal value after 96 hr after fermentation, about the 43% of initial tension. Temperature and
initial pH of medium was not critical factor for the biosurfactant production. The yield of crude biosurfactant

was 6 g/L under the optimum condition.
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A = FFA EAelrh(1). Oi/water =&
air/water 4 A 3} 7o) FAJo] th2 5 A Alol 2] A A
el AR Agste] AH-L AT, A 1)
gl met F27F vhekdh 2§(2) 224 2 biosurfac-
tant®} antitumor activity, antibacterial substance, fibrin clot
formation inhibitor, anti HIV-activity, hemolysis, cyclic AMP
phosphodiesterase inhibitor, A} & ©]Z=2}e]] ion-channel 3
A T8 vk A EAd el RaE s 9rH3-10).

Biosurfactants= | A £l o8] Aats & F&FA I3 E
ZAARA Al Bl Bo) 9l Al E 92 wiEEc}
(11). 2719 bacterial surfactantel] ©j&+ ¥ 7 o] &2 cloFat
biosurfactant’} B35 3 gl.2w glycolipid, phospholipid,
lipopeptide, neutral lipid, fatty acids 12| 3 lipopolysac—
charides 9] 77} 2 d| $-2-& )5t glc} v A& A
BAA = FA0] A, L= vlw

W 2%, hydrocarbon, Al &4 712 S
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55 I @), ol e} 22 AH g Al R A E
B A= 22 v, Akt 2]l A glycolipid A4
A DA S AF-o] AR S, RS 53 A
o] 5A HEATE F AFEA g 5 A A
12), Y 3-e)lA = glycolipid Al%-2l sopho-
rose lipid7} o1#] 44l ghElo] 4-E 8= AHS-H o nAE
A A A 0] &) ol = -F-7 ofl A& alkylpolyglycosides, starch-
based surfactants 5 3744 3HAIA1 Q] “Green detergents”7}
AA 52 S =2 AsdshE o} Qlok gk A ook, SR
9] 34| 2 carbohydrate ester 2] Al A A 7} A&
B 5 gl Aol nR o]d &t o AL SR AR
HerEvh(13).
AL A=A a3 A AL E S Al ¢

3 A AEE 98 A=Al 4] el 8 #5+2 Bacillus circulans
K-1, Bacillus subtilis (natto) N-1, Bacillus subtilis CH-1
Zxe] AAEE biosurfactantd] AAiteg S B0 g
AR FH QAL BAY, AaY, YL E 2HsE e,

27 AAEAE dobns] gIstel L%, pHe BE Aol F
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A el A 223 F54] Bacillus circulans K-1, Bacil-
Ius subtilis(natto) N-1, Bacillus subtilis CH-1& Al g dF
2 A3 o 14). 552 nutrient agar(NA) AP ez
o] Atiu)ekgl 3 o] & 4°Coll4] BEspd A Algsld o, A
eF-2 250 mL A ZabAFe) tryptic soy broth(TSB)
100 mLE ¥ 3 o}7)¢] NA AbdulR]o] nEsde F535
W Zo) 2 13] A E3 % 180 rpm, 30°Cell A 24417} 21 ehul] o
3ot

BiR] W Al

Biosurfactant A4F 8] A] 24 Landy medium(LM) (15,
16), nutrient broth(NB), TSBE Al =38te] ALg-819 2v) A-
medium(AM)-<2 Bacillus spp.& ©]-8-%} biosurfactant A 4F
a2 2)(17) F7193 22X (Table 1ol vlekd4(Table 2)Z 0.1
mL/L 52 4AsHA 3 F &4 2 2 sucrosed £33}
of Azatgict. Zzbe] wiA]E Azt Zeb A= 250 mLel 100
mLA B33 3 A1 FFEF 2% (v/v)EEE FFs}hed 30°C
ol A 964] 7k A&} vl okl 3wl ok el A1 #2](10,000 rpm,
20 min)¥ F F5AE Aot TAFH S SA A

EHAH £Y

FHAE el 242 CSC-DuNouy TensiometerS ©] -3+
ring method2 A s t}H(14).
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F-7]149 e} 242 Table 29} 7o w o 7)o naFd 4 £

Table 1. Composition of mineral salt solution (%)
KNO3 0.3
NaHPO4 0.22
KHoPO4 0.014
NaCl 0.001
MgSO4 0.06
CaCly 0.004
FeSO,4 0.002
Table 2. Composition of trace element solution (g/L)
ZnS04 - TH20 232
MnSO, - 4H20 1.78
H3BO3 0.56
CuSOy - 5H0 1.00
Na;MoOQ4 - 2H0 0.39
CoCls + 6H0 0.42
EDTA 1.00
NiCl, - 6H;0 0.004
KI 0.66

Distilled water 1000 mL

- §743

(Table 2) 0.1 mL/L 3 =& AR} 8o (14) v
Aage AskAA Agstgch
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= glucose, sucrose, soluble starch, sodium ace-
tate® ZH7t 2%(v/v) T2 A7 F S5 2ol |
1,2,3%2 W3t A Ed4=L S48} )
28 Zwg 7] 98 Fr)9% BadS 4% 20 FER
A z8he] WF(121°C, 15 min) & F 250 mL 4tz Fetiel
2+7} 50 mLA B33t 30°Cell A 180 rpm2-2 96| 7+ 21
wjoFateich. alorat iAo ERiAHE SAT F 2o

2R3,

A
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2 291 ©.F soy peptone, peptone, yeast extract, NHiNO;,
(NH)2S0.% 27 0.3% A71at ¥ 558 Ao o5t
ET 201 03 06 1.0%2 H5AA Agstedct. e 2
We ] 98 By A AAY 28w HAaY-s 77t 2w
rz Azste] 27(121°C, 15 min)¥ ¥ 250 mL A7t &
ghazol Zb2+-g 50 mLY £5F3te] 30°CellA4] 180 rpmo-=
96417k A1g wi kst

25 wsjo| ne A3
249 Bads AoQow NS A2 F 475,
30, 35°Col 4 Alehuerato] Al 7kel W2 TR % AT

de Hgstact

pH gistol| w2 HE

W= 8] 27| pHE 5.0,7.1, 8.02.2 H3}ste] pHe| # 3}
e x93y 2 ARTAE waske] wpeh v 35
°C, 180 rpmellAl 24417153t wheksld A SA &%

Crude biosurfactants A=
Crude biosurfactantsi= Fig. 17} 22 vb#-& A 234 2

o ol & FAAZIHHA

Bacterial growth

}

Centrifugation (10,000%g, 4°C, 156 min)
l

Acidification at pH 2.0 (overnight at 4°C)

)

Centrifugation (10,000xg, 4°C, 15 min)
!

Precipitation
1)
pH adjusted to 8.0

i

Crude biosurfactants (lyophilization)

Fig. 1. The procedure for the preparation of crude biosur-
factants.
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Biosurfactant M2 st 2™ #F

Bacillus spp. ZF #59 biosurfactant®] A4H3-& v w5}
7] f18l 712 2] Q1 LMl R ol 4] 2hzbke] F5-5 ufofa}ar w)
ofob o] FriAH A st w]swste] biosurfactant?] AJAH
o 2 Hrystgdvt. 2 B3} Bacillus subtilis CH-1, Bacillus
circulans K-13} Bacillus subtilis(natto) N-1 2% surfac—
tant A& Vel 2 9lgl 2 v B3| Bacillus subtilis CH-1
o] wljofl 2 F-& HE38A] &L Landy medium® 2F 4/39]
EAAHE & ebd 2 23 biosurfactant AAHE 0] -3 7
FAL HAF F o) upebA o] FFE i FAAL-E 913
718 d52 Ad9stdohFig. 2).

Biosurfactant MME 7|2 vlix|

Biosurfactant g A Ale] B3 7| Bull=] S AAA
A3t AM, LM, NB¥} TSBE 72t A 3le] #eixeds)
AR g vlmskgdrl. zhzhe] wix| ol A Bacillus subtilis
CH-18] B34 vl w3t A (Fig. 3) 1247k o] Fell = F
o] kol A=) =le} dA&t gk Yehigl.ew biosurfactant
A2 AZke] A Fghof ulel Fig. 49} 22 QAo g 3z}
F7Vshe A eE e o) A& o & o] A At E ] A
A3 3} vl =31 A] T A 9 o) tha Al gkl 274 o)l A biosur-
factante] YAlo] Zrl=ElE Aoz A2 ¥ v} Biosurfactant
o] AL FAAH ] A7) = = wlof F 96417kl Hfol
Eddle AR gEm g o] & 9647k T 2A A Z )
o] A2 she] A stsir)

A1 vl A 2 A18-8- AM, LM, NB2} TSBul 2] &} %372
A5 A AA S 2l gS TR st s
& Alabgt Aup 42t 45 51, 52, 62% 2 vheb AM ulA] o) A
2] biosurfactant A H o) 712 = A vhelyde), =& bio-
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Fig. 2. Surface tension of culture broth of Bacillus spp. in
Landy medium.

Control: Landy medium, CH-1: Bacillus subtilis CH-1, K-1:
Bacillus circulans K-1, N-1: Bacillus spp. from natto.
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Fig. 3. Growth curve of Bacillus subtilis CH-1 with different
media.

AM: A-medium, NB: Nutrient broth, TSB: Tryptic soy broth,
LM: Landy medium.
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Fig. 4. Changes in surface tension during growth of Bacillus
subtilis CH-1.

AM: A-medium, NB: Nutrient broth, TSB: Tryptic soy broth,
LM Landy medium.

surfactant®] Aol 213t A FuiAH o] Jehj= A7k
AM 827} 48X 7k o2 7}k whol 7] Bl 24 AM vl A
7F At AR AlRHEZ o] A& o| F A & ALE-

et

Biosurfactant MAF2 x| %|X5}

712} Q1 AMS o] &-3to] " A3} A4S HEAA
30°CellA} 180 rpm o2 96417t A= wek3t §- ZAHE S A

=
3 As} vhagl o 2= i starch¥rbe EApEFo] 2
£ glucose, sucrose, sodium acetate®l| 4 biosurfactant®] A
o] $atel o Ba) LEG 2% AT W 7h Bk
Aol Fig. 5). AP R F7]8 A219) NHINO;,
(NHy)-S0sB.ch= 5718 A A% 2l soy peptone, peptone, yeast
extract ol 4 ¥ A& el o 53] 03% w22
soy peptone2 A& o 714 A3} o] Q) ch(Fig. 6). whehA]
A o) ebaglat A4S dsta Frl9S 23ske 34
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Fig. 5. Effect of carbon sources and glucose concentration on the surface tension of culture broth of Bacillus subtilis CH-1.
Shaded bar corresponded to the initial surface tension of culture broth.
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Fig. 6. Effect of nitrogen sources and soy peptone concentration on the surface tension of culture broth of Bacillus subtilis

CH-1.

Shaded bar corresponded to the initial surface tension of culture broth.

Hj ] & 244 8te] biosurfactant®] A S &3t A 6l
2] 249 AR ghe] oF 43%2] A2 el biosur-
factant AAdoll A3H Q1 w2 Y-S &1 5 gl HFig. 7).
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Fig. 7. Effect of different mineral addition on the surface
tension of culture broth of Bacillus subtilis CH-1.
Shaded bar corresponded to the initial surface tension of culture
broth.
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Fig. 8. Effect of temperature on the surface tension of culture
broth of Bacillus subtilis CH-1.
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Fig. 9. Effect of initial pH on the surface tension of culture
broth of Bacillus subtilis CH-1.
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A4 =3k Bacillus subtilis CH-1, Bacillus cir-
culans K-13} Bacillus subtilis(natto) N-1 3% biosurfactant
5 A3t o1& Bacillus subtilis CH-17} 714 & A1
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factant A Akel] A o L& T2 Wekow pH50~8.0 4 ¢
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