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Abstract: Many different types of synthetic surfactant are being used, but it is important to devolop for a broad range
of purposes in a large variety of different application. Biosurfactant are important because the present a much broader
range of surfactant types and properties than the available synthetic surfactant. Futhermore, they are easily
biodegradable and low toxicity, which reduce the potential of pollution. This article discusses the structure and properties
of the glycolipid biosurfactants, their production and isolation from fermentation broths, and their potential applications.
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Table 1. Biosurfactant of the Extracellular Glycolipid

Glycolipid Micrrorganism Product(g/¢ ) | Carbon Source Literature
rhamnolipid—1 Pseudomonas aeruginosa 34 n—paraffin (30)
rhamnolipid-11 P. aeruginosa 5.1 n—paraffin (30)
rhamnolipid-1II Pseudomonas sp. 34 n-paraffin (31)
rhamnolipid-V Pseudomonas sp. 10.2 n-paraffin (31)
trehaloselipid Arthrobacter paraffineus 1.3 n—paraffin (32)
sophorolipid Torulopsis bomicola 120 glucose—wax (33)
mannosylerthritol lipid Candidal sp. 354 wax (34)
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Fig. 10. Effect of growth stimulant and surfactant on the growth of P. aeruginosa $;B,.
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Fig. 11. Comparision of emulsion power of the rhamnolipid-1I1 < RL~1I ) and synthetic surfactants| 37].
O: QOil phase E : Emulsified phase W : Water phase
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Fig. 12. Degradation of n-paraffin by activated

sludge[ 31].
— O — : Standard activated sludge
— @ — : Sugar lipid-added activated sludge
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Fig. 13. Trehaloselipid[ 39,40]

=3 LA rhamnolipid-M ¢} NVEFEE
782 nparaffin® 2aEE S ZAEIHL 9 o
FAAL AAA o Ex24S F0) A &
gAseA] 59 w3 A4 vjAdlEo] nparaf-
fing AASEE B4E A5 445 74 Hy
29 A4E37) lhe 74 Fig 126 Jehygict.
o5 o] FAAL ANFAAZA ] EAo] A3
A7 A=A, A2 7S e ARSYA R
29| 0|47k A7} B} AFHolop & RHo R Ko},

6. 3. 2. Trehaloselipid

Trehaloselipidt &Ha}g=aol 4] &) Ak A3}
£ FHAdA Suzuki[39]e) 95+ Arthrobacter
paraffineus®] LFENNH BHAF =)Ao Fig.
13). o] FAA-e rhamnolipidets 2] B2 AlFd
ol A A = k. Corynebacterium Micrococcus,

T4, A4A A 13, 1993

o«

XN
£

=

o

B L

c »

g 6of \-

£ e

S ~

2 L NG

i N TE—a— g
g D\U\u

o) \U\D 0—s

[} —0-—0-—0—g—0—
2 20}

<

5

g oL, . \
T 05 1 10 100
w2

Concentration of trehaloselipid(mng/¢ )

Fig. 14. Surface tension and interfacial tension of
the trehaloselipid and n—paraffin[ 40].

— m — : Surface tension

— o — : Interfacial tension

Mycobacterium, Nocardia[ 39]v} Rhodococcus] 40] o)
de| 2xse] ot o] #AAE rhamnoipidet 7
o] o] FAAL Akt w3l pantsty o YE
ZAE EAse A4S 23 SIo39,40]. =3
Wagner{ 41]% trehaloselipid®] AHZA4 S ZA}st
I ARBARRAZAY FHe| Stk e Ik,
29 4L FAF ol (Fig 14).

6. 3. 3. tsophorolipid

Sophorolipid= Tulloch®} Spencer[42] o] 2]3}
o] Wt Bl AR torulopsis magnolice
(Foll T. bombicolas t}r] E2X71[43])¢ glucose
HadeA WA= FAAelr). 29 arze
glucose  2¥A7F 2-f-glucoside ZEFS  F
sophorosee] w— =+ @-1-hydroxy fatty acid’} 8-
glycosyl ether 232 3 o- w11-{-2-0-8
-D—glucopyranosyl-A-D—glucopyranosyl Joxy] fatty
acidg 7]1¥ 2402 33, 1 9 2F7)9 6, 6”
AR 2] a7 FZF % ke oA L)}
A2 24 F5A mE AH4te] slE 2 A)7)5)
e Aoi7)e] 4792 9] FAb7|9 S EAFS & &
A 59 FFERZ Hol doH 44](Fig. 15).

x3t Spencer{49]+ Candida bogor iensis®] Wi
Mol 4] §AFgH sophorolipid( 13-{ (2’'-O—-B-D—gluco-
pyranosyl — 8- D — glucopyranosy! Joxyl] docosanoic
acid 6, 6"-diacetate)® @t} o= Felm
sophorolipid® 7]} AWAbe] A getrer
et & glucosylether 2 o) glt}. o] o] th3of o

L=
L

Tl
<
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0 C=0
— = 0,
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o Vi R1:COCH3» R2=H o
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V  isomeric loctones (15%)
Fig. 15. Sopholipid ( from culture broth)[11—16].
AR 3tatA Aol F 28 Ay} "ot
=1 0 =] A = =1 3} A) ) o) = CH,0A., (‘:H( Hy ,
g3 ebslpazisiA o) ‘E_Eﬁl‘?‘ia"o Ao AT E chon, (OYOtH L ROR/MSO, o LHgHO_?Ci_<CMb_C00R
o4l n-hexadecaned U3 AU Z zeiA HOY (CJ{) _2 ROH/KOH CH!oHHoOH_"){
3 2318 3 o0
A FHAIZ a4t vestE dada Hdeke] & H r ‘ HOKOH ) -
AAE A LM F3 e AL dAAsAd. 0—————C=0\ pojkon  OH
o] FARL F2:a44e] A7} Tulloch42] 7} 2of¥d SohoroiidSL) gk o
sophorolipids}t A8 ArH[45,46]. 19 Ak CHZO(S)J;—S::(CH;).FCOO(P»H
A2 B} 4538 295 slAYy. =3 ik 359 R0 :
gHol A3} A1) Torulopsis bombicola( KSM-36)¢l 7 @ 11\4’04
& o) o] AR P YA ZAEL o (.0 é(m{
X2 7 %% A3} sophorolipids 120~150g /¢ & PsL

Aasted] AFsigch Aatstez Bolx T3
7He Aol e FE7HA E2etsirh 45].

gy 23e4 1ozl sophorolipids Fig. 1590
E A uke} o] o7 sRe] R Ao EFER Ho
A, HEAA 29 FAL dAA F2 WAk
ol ofglE Aol dlrh. 2 BE T4 AWTAA

Fig. 16. Synthetic methods of sophorolipid deriva-
tiveq 15].

=
o] 712 &7 Fx2| sophorolipide ¥Hs A%

A
712 §8] 2 RAYIY Fe) $£A)E 2w gle] 7
2.0 siubsli- 7o X Azl 2w e g
AT A of Bolste SR adz $u Q ddsEa)
sophorolipid¢] A HEA AN FobE = gl 5

Sold 724 sophorose”] 9] ek FHAel o Es)
© Fold Fejsha AALe W] oEe o) 9
th. o}7lel 4 sophorolipid®] stetHez <kAg
glucosyl ether A& 72t 7]18 24 727} 23
FHAZ RAkeA =gt £ sophoroipids) o widt
ez AFFr A} sietn Abolu} oze]e) 4

7}

£ BE A g7 E 2AT £ g} o)
e 2 Z%9 sophorolipids §A4stx
(Fig. 16) FH g AGEATE 72t gl= o
AHFAAAE LA =ik, Table 2.0 22 o
723} sophorolipid( Alkyl-SL)¢] AHZAHAE e}
wedeh. Alkyl-SL& HLBEAj= 200)4boA] 843
A L] oz ol glrh FHE AHDA dde
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Table 2. Surface Activity of Akyl Sophorolipid( Alkyl—

SL)[47]
Alkylate Sophorolipid Surface Activity cmc(Wt% )
(dyne/cm)

Acid-SL 34.8 32x107?
Methyl-SL 38.0 45x107°
Methyl-SL hydrogenated 499 44%x1078
Ethyl-SL 40.0 29x1073
Ethyl-SL hydrogenated 43.5 29%x1073
Ethyl-SL( e-glucoside) 42.0 29%1073
Propyl-SL 39.5 14x107?
Butyl-SL 375 76x107*
Amyl-SL 36.5 46x107*
Hexyl-SL 36.5 32x107*
Octyl-SL 35.8 28%x107*
Decy}-SL 385 53x10°*
Myristyl-SL 48.8 69%x107*

w7l

sophorolipid® AW & 4= i}, =& 3o 7hedr)e
44715 ethylene oxidet} propylene oxideZ ether
3 st o2 AWEARE 2A-sE AR b
k. oje} 2 de] rslEEA HARL 23
sophorolipide] @& Zed7le}  ApAE7)zE oA
glyosyl etherdgt o2 o]Fo13 7] wfFe]ch(Fig. 16)
(Table 2).

Rhamnoipid, trehaloselipid =& 3o 7|&dte
mannosyl erythritol lipide} 2-& AWA7|7} 37)¢k
o] o2dH2A e o] Fo{3 FAAL Le3}r] o
& Ho] g}

283 XA AAEE sophorolipid®] Bl kel
oA A=da oo)st glAut H4] o] el
A A3 vAEd M AAEE oAE AW
A} nprtA 2 R FA ) 634 HRE &
A7l A4 72k EAE o gl
Sophorolipidtt 22 FE5A= Alkly-SL(E3) A+
Alkyl-SL)& @AsHA FAZF4 2A4& vebicd
[47,48]( Table 3).

Table 3. Yeast Use Hydrocarbon with Growth Stimulate Effect by Sophorlipid] 47,48]

Growth(drying weight g/ ¢ )
Yeast-tested( Yeast ) it 0.04% 0.02%
no additon sophorolipid methylsophorolipid

T. bombicola KSM-36 0.05 1.96 5.05(5)
T. bombicola ATTCC 22214 0.04 1.98 460(5)
T. bombicola PRL 332-7 0.92 9.70 496(5)
T. bombicole NRRL Y-5391 0.92 4.89 531(5)
T. apicola PRL 12364 0.34 1.94 2.74(5)
T. apicola IFO 1039 0.30 3.26 0.30(5)
Torulopsis gropengiessri IFO 0659 0.11 6.22 354(5)
T. gropengiesiseri NRRL 1445N 0.06 2.62 3.37(5)
T. gropengiesiseri CBS 156 1.11 5.93 267(5)
Torulopsis magnoliae IFO 1230 0.98 ND 2.25(3)
T. magnoliae IFO 0661 2.16 2.82 311(5)
T. magnoliae ATCC 12573 3.96 ND 451(2)
Torulopsis candida AHU 4121 191 ND 5.32(4)
Candida lipolytica IAM 4964 7.94 1.03 0.32(2)
Candida lipolytica IAM 4185 9.93 0.02 0.18(2)
Candida parasilsois IFO 1022 6.04 0.89 ND(2)
Pichia farinosa [FO 1163 4.49 10.32 317(2)
Pichia polymorpha IFO 1166 3.60 0.53 254(2)
Pichia guilliermondii CBS 2030 457 0.01 1.30(2)
Pichia stipitis CBS 5773 3.56 0.01 1.30(2)
Pichia media CBS 5521 1.93 0.04 0.14(5)
Debaryomyces vanriji IFO 0934 8.44 0.81 096(3)
Saccharomycopsis lopylytica CBS 6124 5.78 ND 352(2)
Endomyces oventensis CBS 192-55 2.93 0.67 087(6)
Lodderomyces elongisporus CBS 2605 2.39 0.65 1.79(6)

Td8E, A449 A3, 1993



FAAA v AE A

6. 3. 4. Mannosyl erthritol lipid

Nakaharat 23 g4 e 4] itaconic acidg A4k
&+ Candida sp. S-10¢ &3tpa &2dAA ita-
conic acidE AAHAZ A Felx, o] FF9] B
23S FAAA Eoddo] #F B7E A
t}.

el antst o] SAsHA B BT ehEga 8
FolAE itaconic acid: AAEA @A Aol
2 35¢/0& AAEA Eoich o] 7A
Mannosylerthritol lipide|eH Fig. 17).

it}
L

CH.OH

Aol Qe anE el T4 g ¥ 943

o ofE uAE ARG} Ee] AN

o Ag S10259) BH52 ARYL z
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oo 9

g 72 725 73 7] dEdl
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2
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W B 2 ol “emsm AR o)A 2o
HEe el Be el 3 dd g
£ A% hEsls AolAu, vge FelgAt &
Aol F2 g-&z & 71~o1»} BHo4 19 A7
a]sl—zJ o:]:rL‘— /\]xL r,}-ﬁ]

A o) B4 19 &8 39

atejd gz, olAgel o BARE ol§ A
go=n AT oIAL W Bobdl U AEA
A Ae d3Rol A etk FARA 04T
AREAL ALe 2T AL ohS wlekAal A
A AEAL PALL AP 300 AR
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