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l. A E

. Biosurfactant{& HIH & & HHel 32 & EEF

. 2-branch alkyl-3-hydroxy ‘fatty acid2| Ml £
1. OlM=2E22H 20 Xl= 2-branch alkyl-3-hydroxy fatty acid
2. UrEtd ol 28 Corynomycolic acid2l Ml &
3. MBIYO 28 corynomycolic acid =& 0l

IV. 2-branch alkyl-3-hydroxy fatty acid2 £4

1. Hegsgse

= oot

S&0l [E HHEd=s2 HE

2

3. Corynomycolic acid 2 =&
4  Corynomycolic acid 2| Z4&&2
5

1]

Corynomycolic acid2] 28120t AHELH DX=s &
V. ANEH dAHBELHS 22
1. SIEZEZY AEEE=E HATESH
¥ 88 ATEMS S8

&

N
L

VI #1

it
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LA E

HEEHH = 2002i01 SO CIZMAO0l AIESD 27 AAKKE ELH UMK 44
55, A4S0 OtLcH Ma|s, MEYY SOA HISH 2EE HESM 20
ZZ NS0 25t HOEANS E5= 45939 27.3%, 1S, 2048 3Y 10.1%, &
21E 8.5%, A& 8.0%, 2 BIESZ 6.5%, ==, &Y 5.5, BZ HX 5.3%, s
1992 A HHELHNIL MO @ 20 H SUCH i< A0l OFLICH
OlAE HSEAH NEM AUM HEH J&:HY FAle IH AXZ Us = ACH
MM, JE HHUELRE ABE NS2 HHESH systen 8 HLS= 22N, HE
A=l ASES U synergy EIE FI6l= 20| otLIS BHE0ILH, F=HE
o ZHES NMIZ® I NUHELHHNSY SEE BN X0E w2 458 |1 AE #
g 2

SHE E2 4+ UJ WS, =M, 4eids 2HE

ol
DU OH

Jia

36
2
[
O
Jx
|0
Hu

ZHE & &= UL 2 HIF0AM
ozonolysis,. hydrolysis, photolysis, thermolysis SO0l SIaf & H HHEBAHO| = st
BEQCTE EMEN A& MIHI 2HE = U= FERY ]!EE*MHIE designdt &

ot alHl 24 % Bl HE A7t ZESICH AR, A

FF SHetE e MHdE Der0| £ UE SiLe S20(21 B 4 ULl AXRE

A, safety ¥ BALN YUAD B 4 YCH 0l24E 47
B AHEERMUAL XA K& Ml M4YS20HHAL 27459 DHeE s
T3, OHEM, BE MEE AN IS Q70 OE HO2 KNAABN biosurfactant

IS AEAPls 2UE EH EHRULCH

fr » = i
ro rll‘I
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i
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1o
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I
m
5%
10
]
1o
ot
2
L
0x
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e

Ol2{8 BBl 22 s 175D U biosurfactant = SHE B 8 U
SZAH 2840 FX SUZD UCH =2 J0AM= biosurfactant Ol CHOH 2t&3| 4THE
D SEE ML SESHB I biosurfactant SALHSl BN SLYHN WS ¥ It
X HIsES AWBICH



II. Biosurfactant{( & HHE L) B ¥ &

00
=
ie
ot
2
0z
0x
i

AHHESEHE "HHESE JIERE 5t 0ld20ILt énzyme.c-’l &
SEMY StEE" = 2 S0 JIEQ B HHELSHOO HHISHH 2ES0 522 A
Zold0l 258 20| SFO0IH 1960 &

= A0l
MEOL AIRO] ZIRUCE O 01F XSHA &% 300HE 0jag

HBIXBMN 2R ¢q o)
Ciys pXol MHSSLRD 2DEASH SNYE NELNREE DET 012N
X CHSICh 22 10ls DEX MHSSSHS PEE LEWNAC, 212iL 8K

DIYES 0lSE A

0
0=

HHESEHY 482 ZHEEY

RO BIgted 3 FH MHECRE R HEES
JNEN FEI LT HATEHEHL 2N U ALMIE ERFSO(IT 1), ey

JZHE o, Ot0i-dt, BEOIE, & H A

hydroxy fatty acid £2 2-alkyl-3-hydroxy fatty acid E<

SOk SIS &8 HHEH

0
ot JD"
i
o
0
ks
30
rr
0>
ol
=2
Il

= fatty acid, 3-
RUACH. OIE 3-
hydroxy fatty acid = 1 AHZEX S FHO{L HHEAES 0{0, 00l & (0, ornithine,
lysin)OILt SEIOIE2L ZE8I0f CHst MAHESHMIL B0 &8 2-alkyl-3-hydroxy
fatty acid 2l 22 1 MHEZ corynomycolic acid 22 mycolic acid 2 LA A &
dilE, SR =28 MAGHESHEZ AZD A0, G2AIN  Z{mannose,

|() HU
i
e[
=
i
>

glucose, maitose, cellobiose, maltotriose, trehalose) )t ZLEEIH MZ2 Q)Iiﬁi‘é K2 H
AJb Jbs6tth EE REIF HIDE 2S00 38HA EHA0| Jbsstn, 012 U4E &
=d 21 SUHOZ UISE 8 Hp E}°‘°* dHHELHMZMN M0 IS8T
= H0l ==3t2 corynomycolic acid& mycolic acid 2] 4 & &L K SE= A

20l Yot EEMo=Z =2 50X BLL.
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0

s
=] It
§ HO — 0 _0-CH-CH:-C-O-R
I Hai |
ggpdge (Chul
- " Oy [
‘_o 8 “ : H H CHs
= Spiculisporic acid Rhamnolipid
HO ,0Ac
R,—CH—CH-—COOH ac HQ A\ S
) H, . o ‘fﬂs
OCH R, HO= d o(c:,),
) Rj—CwNCzs OH (l oy
Ry =Cs~Cis g:m: Sophorose lipid
Corynomycolic acid
=] -CHy
- CHy,
el *5%' —~CO-CH-CHOH-(CHy),.-CH,
o o
HO.)
{ HO R
Cellobiose lipid H\G’mng;
CHy-(CH,),-CO-O—GH; 'go‘(CHl)"‘CH’ HO o
HO O—CH o ;
HO 7Ha O~ CO-CH-CHOH-(CH.-CH,
: "CHOH ©Hy),
HOH C?:
[ % : 3
n=6-12 H.CH Trehalose ester

Diacyl mannosyterythritof lipid

? isHa 'I_E:m' .
*CH~-COOH a
= S
HO-*C-COOH = "Qﬂf
) CH: COOH =
Agaricic acid : Lipopolysaccharide
CHy "
e
i po om
” o=t (Grid:s Gl
3 o o CHy :'.:”’
>CH[CH;19CHEH:C0-L-GIu-i-LHI'D‘L!u-L-Vui'L'Asp'D'LeU'L'Leu I H’CH ~ g Ecﬁ b o
s L j i cv-c}kH : dy o
0 ! e H ]
; Hy L OH o
‘ o H cn:c""-|
. | =
Surfactin | - " Emulsan
J8 1. dAHHBLRAS E8 & PE
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H 1. G0N dAHBEN) 2|2 A7)

Organism | Compaosition _
Lipophilic part Hydrophilic part
Mycobacterium fortuitum C20 or C22fatty acids | A" (B VAL 2L T :J) L Ala,
e B T e s
Norcadia asteroides BOH C20fatty acia | 0L THL L BaL L Pro.

C13~C24(25%) fatty acids

Corynebacterium lepus Corynomycolic 13 different AA
acid(75%)
Streptomyces canus .
S. violaceus C12-13 fatty acid 10 AA
Serralia marescens 2 3-OH C10 fatty acid 2L Ser

Pseudomonas fluorescens

B-OH-C10 - L Leu - D Glu - D allo Thr D Val

Pseudomonas viscosa

Llle—D Ser—L Lue — DSer —L |lue

P. rubescens
Thiobaciflus thiooxidans

Rhodopseudomonas p-OH fatty acids Ornithine
spheroides
Streptomyces sioyaensis
Agrobacterium tumefaciens B-OH fatty acids Lysin
Gluconobacter cerinus B-OH fatty acids Taurin, Ornithine
Candida petrophilum Peptide (Glu, Asp, Ala, Leu) + non-identified fatty acids
Acinetobacter calcoasticus

Protcin lipid

Pseudomonas fluorescens

Carbohydrate-protein compex with a minor lipid part
{M.W. 300kDa)

Corynebacterium
Hydrocarboclastus

Protein;lipid-carbohydrate complex

Pseudomeonas aeruginosa

Protein-like activator M.W. ca. 14,300 (147AA)

Candida lipolytica

Carbohydrate-protein complex (ca. 27.6kDa)

* AA : amino acid
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{ll. 2-branch alkyl-3-hydroxy fatty acid2l Xl

1. Q|ME222H Q0 Xl= 2-branch alkyl-3-hydroxy fatty acid
OIMIIR D12 IS0 M2y CHYE alkyl groupE A= 2-branch alkyl-3-hydroxy
fatty acidJl M& El= 208 HOZ2 gl UAHE 2).

R,—CH—CH—COOH
Bl
OH R,
R:=C15~Czs

2= s 13

MAF BZO} D0 2154 mycolic acid(EtA == 600|4H), nocardomycolic acid (BT &2 -
4 52), corynomycolic acid (B &4 4 32)2 S &L

H 2. 2-branch alkyl-3-hydroxy fatty acid &t Z2F 2 S8 A

&4 Efar=s n{see2.) = Fulge:
Corynebacterium 22-36 515 Corynomycolic acid
Bacterionema 30-36 11-15 -
Brevibacterium 30-48 7-15 -
Rhodococcus 34-64 8-15 -
Nocardia 44-60 7-15 Nocardomycolic acid
Gordona 56-74 13-19 -
Mycobactenium
M. smegmatis 62 21 o
M kansasi 80 21 Mycolic acid
M. tuberculosis 86-90 21,23

MJIS 22 OIRE OIE MAHMNEANSSI=S &2l 2-branch alkyl-3-hydroxy fatty acid =
CH3H HLB 2t2 Kl MUHSAMI M 012401 S5 Y HHSLREDF 2RS F0
Ol =4 CI2s OI20| JHSSIOD 2ORCH T 30 GieiiX AHESHS HLB 2ol
CHEHH LIEHQACH
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Corynomycolic acide= MEMHE S

8 trehalose diester ZEH2 Mycobacterium=a S0

oo H&te ) TB EtEteL HSUHUAM Arthrobactor, Corynebacterium, Rhodococcus
=7 S0l 2ol free acid HEHZ MAECH O 82 HHYH 1LY £g HIZ MR
2, M)k SEH EEER ZUHIZE2 /}ste 42 U8 2| Sk s&88 3

H rEE HHMO 8LH(E 4)

H 4. O2IIX dBELHS do =8

; =
a2l 3 2 o‘ag—,i_n Microorganism A A 2$(g/L)
Trehalolipid Bacteria Arithobactor 13
Rhamnolipid Bacteria Pseudomonas 34 (AE)
102 (BE)
S XA Sopholipid Yeast 120
Mannosylerythrolipid Yeast 36
Sl Z A2 oAH Candida sp 225
s & Corynomycolic acid Bacteria Corynebacterium 2~3
= Spiculisperic acid Bacteria Penicillin 110
oI , ,
0101 & AF Surfactin Bacillus 0.050

Corynomycolic acid & Z%® A
EEEE JHA

cyciopropyl,

cis == trans 2| 0|

&2 branch chain Ol

e o

keto, methoxy,
FALH S QUCH GIZAM CF

methyl,

& 118 2 2 Corynomycolic acid 2t Corynomycolenic acid 2| =& 2HEC

Corynomycolic acid

Corynomycolenic acid

CH,{(CH,),.CH-CHCOOH
b

OH CiHy

CH;(CH,);CH= CH{CH,};CH-CHCOOH
||

OH  CiHy

8 2. Corynomycolic acid 2t Corynomycolenic acid 8| 3%

MELEGIA OI2¢2 arablnogalactan—pepndog!ycan matrix Of
g R12 IFUAM NEASH SAEY
MO 0SMHEIZ2E mycobacterium 2 &&4 S0

o] FHYE0 =M,

= AR AL
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ol
A
b

corynomycolic acidS 3224 e IJHAl DIMS0| H&sts MBS
[~}

BIEtA 0] @8 Corynomycolic acid2l M=

A

M. UtakaS & B -oxo ester2 526 4S840 ZH HSE 15% UHAZ IREL

8t

Zgpad 32702 (+)-{2R,3R)- 2—tetradecy| -3-hydroxyoctadecanoic acid & &8 0

e o

Bt dt UCH(scheme 1)

M R
R oM OH(K)

oH O ii) A iv) 5
/\/\ »
R R OMe
OH
OH O OH Q@
M Y M
R R

* R:n-CyHa-, R :n-CiHz

Scheme 1. BEBIA0 218t corynomycolic acidel & &

0|82 2 Baker's yeast suspension0l Al ZE LSS0 28I stereoselective reduction=
B R 220l 230 YEEOFE =5 corynomycolic acid® E4otl
S0} MESPO SANEHASL BEESD eIt 28
A5t S515% BE=2 10X ¢
f&O12| (120 MHIS2 MHAHFEH
&

g =
MZESHE YHORAE SO0l 2SI = £ UCHL L BHHE2= &
=

]
i
>
oo
10 f“
Hu
=)
0z
(S
fo

U
=2 5
b I
o Q0
2 Ho
N
T
alo
o
=2 5
> 0
10
i Hu 4>
1M
m
o
I
Hu
1
i
=)
11
JE

o

Lat)

MSMHE HMEsts WYOICH X 501 2 Sy BIEAY ¥ EHE QASALL
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B 5. pterd0i 28 Corynomycolic acid®] HZEHHE X2 U £8

Reaction type Method / condition Yield
® aqg. KOH, EtOHM methyl 3-oxo ester & o AI2!
{) hydrolysis .
= AM20IM overnight i)
ii) stereoselective | ® 1Sl BIS% EIOHES NS 2% Ji5id Bakers|
reduction yeast suspension0ll A 2 & 8H2(28~297C, 48hrs). )
40%

iii} esterification ® CH,N, AlE{mp 55.6~56C)
iv) steroselective | ® LiN(j-Pr),, n-C,Hxl, PO(NMe,); Al Z(mp 59.2~62.5T) 50%

a-alkylation
v} hydralysis ® aq.KOH,EtOH40CU A 20hrs Y+ E2(mp 77.8~70.2TC)| 85%
3. dg40l &S corynomycolic acid &4 0il

Y. Ishigami S8 XNZHAHAHZE Claisen 8 2SS A 2-alkyl-3-oxo esterS &1
BEME AME 3-oxo groupE 3-hydroxy groupl2 2 HHEF HI| XHSI0A JH&26te
MXC|IE 8l EE A 160 24920 2-alkyl-3-hydroxy fatty acid8& &M +8 40% W2
BRI D YOS UCH T. Fujii S2 LAS HEHS A2 HBAIH HO SAME %
28 ZE8424I1 12,16, 20, 24, 28 9 2-alkyl-3-hydroxy fatty acid & 1242 28 435}

ALt (Scheme 2). & 601 2t S HE HISXAH EE RASIAUCH

i i
2 g L —— = —»
OEt . OEt
R

H ii) e

e
1

OFEt OH
R R

Scheme 2. #E AN 2|8 corynomycolic acid2l KX
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I 6. 8EE0l 28 Corynomycolic acid®| HESHYE TAH & &8
Reaction type ‘Method / condition - Yield
® oil dispersion &L Bl el 60% NaH{0.2mol) 2+
i) Claisen ethylhexanoate (0.4mol)0il EtOHS A A Gl JtELL
, ® 90T, 80mmHg: st LME= £2IMHME HMH
Condensation 5101 K 5~GA|2 SOF UiS 80%
e LUAEF FAH
i) selective e 13202 NaBH,2t BUZE EIOH AIE
electiv =op i = .
Reduction ® 2027 ice bathOlld NaBH,B J15t1] 2A12ts8t 60%
H20AH B3
iii) Hydrolysis e 2420 KOHS EtOH AR 2AI2ES 2 reflux 99%

Ui20| 1844 2! Claisen condensation S0 A2 E sodium hydride(NaH)= =23t =2
5 220, e #HESL 20 S4 ol dispersion &EHZ AEZD UNH BHESS
= 2% QUE HHOHOF 8L & =gl &2sE MAE40 25 0lA

=
BIZ2012 20 22, BHED| 22450 BAYNS A & hydride= carbonyl carbon&
AR A He LR HEZR JAH0| Jizoll=2 ASEH0| Ot racemate EHIH 44
= Ch

11% Ot

_he A
D‘!E_‘_

8t & BtAZLIl 2491, 2-decyl-3-hydroxytetradecanoic acid ¢ 3% E420|

& En
H, & E 44Dt 282 2-dodecyl-3-hydroxy hexadecanoic acid 2! H20l= 16%2
2
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IV. 2-branch alkyl-3-hydroxy fatty acid <)

1. HIHE

e

OIF

=

H 700 CIedOtR A &SRt %“*‘S corynomycolic acid2| HBigd S3E olust

ULk

E 7 cmge, v, interfacial tension at decane/water interface (30C)

20T, 225,
cme Yeme Interfaciai tensidn
(M) (dyneicm) (dynefcm)
Synthetic corynomycolate
Na 2-butyl-3-hydroxyoctanocate(C12) 1.6x102 43.2 294
Na 2-hexyl-3-hydroxydecanoate{C16) 7.0x103 31.2 11.4
Na 2-octyl-3-hydroxydodecancate{(C20) 8.0x10™ 25.0 1.5
Spiculisporic acid-Na 1.2x10% 33.9 4.5
Agaricic acid-Na 4.0x10% 52.2 19.4
Microbial corynomycolate ca5.6x10*? 40.0 10.0
Na laurate{C12) 2.6x10°" - -
Na stearate(C18) - 68.07 34.0°
Na 2-hydroxystearate - 47.0* 10.0“

&8 & corynomycolic acid®l EtA 4=t ZEJIE0W T2tA cme, yen. interfacial tension(at
decane/water interface)| 20| 2 ASlE JES & D ULH, Hl=zx o gt
AHOI HISHH OH? =8 HUEH S3g 222 o 2 QL £5F @ O=2 4
CELH2 HuE FRUE SS24T 16,200 J20= HHEA0IL), DEHEAWAH
= RE US 20 FO AMNYE=HI FR5D USS ¢ £ UL & LS

corynomycolic acid2t 0820 =gk HFxS
2 M &4 corynomycolic acidel Eti
=]

corynomycolate®t HI6dtH T S AIS A3
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2-butyl-3-hydroxyoctanoic acid= FEt4 % 12010, 2-hexyl-3-hydroxydecanoic acid =

162! biomimetic corynomycolic acidOICt. E&AIt FI, &2 E0ESE

sEas
HPRS 2ABHIY 3). BE24 2000 = 10°M ZISHA 1-2 dynelemO

e &2 e 2k

© 2-8utyt $Hrydroayoctwnoin: sold
O ZHexp-3hydraxpdacencio aid

g8 2

2

Intectachl tengion (N -m')
B &

1w

i
i
3

]
e
bl
1y
1o
gy
H1
)2
=
or
n
M
O
M
9'!
e
oy
k-
_Oj
=2
m
B
4>
H
Ol
M~
g
4
i
I
g
0
o
=}

Surface tension (mN-m)
g &

O 2. Butyk8 hydroxysotanais ackd
L O 2Hexyh3-hydroxydacanio acid

-
o

4
0t 1? 10? 10
Concantration (M)

18 4 #4d& Corynomycolic acid® =50 II2 EME24(307T)

Q
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3. Corynomycolic acid 2 &

b2
"o

HE 2 fellZ(10x10mm, 2SS 60%0 23S 2HE EIHU4

SLO +SUHM =Y w0 R0 HOH HHE O|HBIIMIL LQAIL2E Bt
BrCh 22 alkyl chain® = s FEM AOT[sodium 1,2-bis(2-ethylhexyl
oxycarbonyl)-1-ethanesulfonate]0il BIgH &€ X8 TolEe 222 LM AT
(2 8)
H8 HESEEE HIt &1
=k 2 AIZHE)
25N
{%) Cotton Felt
Sodium 2-butyl-3-hydroxyoctanoate 0.1 >500 >500
Sadium 2-butyl-3-hydroxyoctanoate 0.5 >500 0.8
Sodium 2-butyl-3-hydroxyoctanoate 1.0 0.1 0.1
AQOT 0.1 1.2 0.8

4. Corynomycolic acid 2| EAMEE HI|

Botgt 20 0

H9 SUEE I 2

o OHM O X2l o -Copper phthalocyanin blue 0 CHEF 2AEE

5% 0iae sZ0lAsE S+8 A4S0 US

o

2 4HHI SE(%) (SH=&H

Sodium 2-butyl-3-hydroxyoctanoate 0.1

0.5 80
Sodium 2-hexyl-3-hydroxydecanoate 0.1 27

0.5 75
Rhamnolipid A 44
Rhamnolipid B 75
Sodium trehalose lipid 0.1 37
AOT 46
POE(9) nonyl phenyl ether
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5. Corynomycolic acid2| atat 20 HHE LM OIXi= S

e XM ZR= C18 OlalAds HAHELSM=ZME Js01 SEoth. &@H C
lepus= 2 £ 8 Corynomycolic acide= EEBHA It HE 250/40/2 main chain2 C20 0
A0ITH iy =8t fatty acid=2CH &4 SHEQ JHEBLHZ REdte 0iR:s
hydroxy group® & ME0IH €3 1 #XD SQ6ICID LM QUCHL IHE W
hydraxy J12| #|xl= $ position O|C}.  Corynomycolic acid2l B -hydroxy= COOHS} 6-
membered H-bonding ring SE{S QtES R2EXE HAH5t0H(Scheme 3) OlH& #SEE
S dAHBLHENS RSE pH HIAZLMH &S =0 UE I=d 22 hydroxy
o QEE CHE2 #X49 COoOH22l H-bondingT Jh=alCh

i formation of 6-membered ring type
by intra-molecular H-bonding

OH

Scheme 3. Schematic presentation of intra-hydrogen bonding of corynomyeolic acid

1% E8 F= W20 corynomycolic acid= +=8% THMA SO0I8 HIEES 2=
22 0lot=zd UL 222l 22Xt 20M 2002 hydrophilic group® 21 $HQ
lipophilic chain2 $2 oll £= airll HiESIH 01218 HEE R48 HHESHE A=
phospholipidL} a -sulfo-branched fatty acid®t Sst 222 Mg XL Carboxy%
hydroxy group= Z A0 2F XL RUJ| G20 corynomycolic acids Xl&ét D2

alcohol2| CH& =8t system Z2C} EM 245 2 2R} Branch alkyl group2

A

X %= 3-hydroxy fatty acids= Bl A 401 =018

=
=
2 ZEhHEH0 2

2tA8t0  3-hydroxy
fatty acid2] HMHEHRZ ML S5 C-chain XY 2840 QAZsi= FSS 200

A
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£ n} @ 2Henh3Hhydroxydocanni ackd
L @ Hydronyhaxacecancic ackd
10} @ 3Hydroxydecanoic acid
a 1:mel + decanaic ackd
[ . . -
10 102 102 101

Concentration (M)

T8 5. GI2AJIN Ngae S0 GE HREHS et

Ol MAHSEEHS JHg2 ¢4H
THel Ho|2tD 8 2 UQW, 0120 SESE &Y 2O0H
tXIBCE] & 4 UCH MAHHEBLHO Jtds delgd JlssE 0
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0=
A
st
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H 10, 4 HESA2 S =20

00
0o
M
2

s

HASEH

Fine chemicals

Emulsifying, spreading agents
Wetting, penetrating agents
Special pigrﬁents

Antistatic agents

Potymer materials

Trehalose lipid
Corynomycolic acid
Spiculisporic acid

Pharmaceuticals

Immune activation
Thrombus solubilization
Gall stone solubilization
Antibiotics

Drug carrier

Code factor
Surfactin
Bile acids

Sophorolipids
Rhamnolipids

Agriculture

Pestisides

Lecithin

Biochemicals

Protein solubilizers
Liposome materiails

Sucrose lipids
Phospholipids

Skin moisturizers

Sophorolipids

Stabilizers (bakery)

Cosmetics Skin care Emulsan
Sweat control Agaricic acids

Foaming agents Saponin

Food additives | Emulsifying agents Lecithin

Mannosylerythritol lipids

1. ot& =

0K

0

o]
M

SIEE IS Y0

N3 A3

wm m 2
B

o

P

1

=41 =28 I

&

fr
0

Ul 0 Bl YASHESERS IS

Bt UE MHHBEME FH2IGRUCL

ArE2EE SAHELEH

AZEIAY HHEBHZEE=

WOl MEERIL ASLt O 20l B ATSAEIIL I of
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H 1. 220A NS MHESHE

Product Organization | Productivity | remarks
Sopharolipid Kao 120g/L Humectant {(SOFINA)
35.4g/L
Mannosyl Tsukuba (as lipid)
- erythritol lipid Univ. 25.4g/L
Glycolipid ' (as n-alkane)
Rhamnolipid | Tokyo Univ. 2.50/L
Kyowa Difficult to modify
Trehalose Hakko 1.3/ because of ester bond
Cerilin Shizouka
Lipo-amino acid e : s ——
Emulsifying . . Suitable for emuisifying
Factor Asahi Kasei hydrocarbon
. s Tsukuba Low foaming activity
Fatty acid Spiculisporic Univ. 11091 antielectrostatic agent
Kyowa Bioconversion from
Sugar ester Hakko 1.59/30g cell fructose and lauric acid
Kitasato Bioconversion using
Sugar ester Univ. lipase recovery 88%
. Bioconversion from
N-Acyl amino Ajinomoto 1.7mgl0.47g glutamic acid and fatty
acid cell acid
Phosphatidyl Yakult From soybean lecithin
glycerol using phospholipase D
Lysolecithin Kyowa
Hakko
Oligosaccharid Nihon
e fatty acid Surfactant 22.5g/L
ester

SEE B0I2 2 JIE L[S UEE ASCACL, QA 28 2-alkyl-
3-hydroxy fatty acidS| 29 AXHIE M0 S0IotH 2ABB0AM DIISS AR 2
EM 01821880 2l [RABOIMS QLMY A SIHHL SSHLIHO st
BITEE RI2 HUFHEE ZYADID, DN ESHS ESHHS SCHAIS 3
Of 20! RELES SSH NRIHWS & ¥ T2} JISs0L Do Mfetd=
AL A2 WHIZE HNGI0 T2 SAAID thixotropy & E0l= &2
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2. BH &Y AMZHM2 SE

2-alkyl-3-hydroxy fatty acid?l ZHZECZ HZXE 22 1 UMz corynomycolic acid
£2 mycolicacidZ L& MAHELUZ, RESXIXMSH 0i80 Jtsoti, Gt
Xl S{mannose, glucose, maitose, cellobiose, trehalose)it BHZ2 A}  mannose-6-
corneomycolate, g!ucose-ﬁ-comeomycolafe, maltose-6-corneomycolate, cellobiose-6-
corneomycolate, trehalose-6-corneomycolate®l RiZEJt It atLt. M SIE AT OIRlE
o MEHE, A9 EHE 08510 21 20l Y= HEEA BHI=EA O
20| =50, AH Exxon AS ValdezS0l 28 28 A M2l SAHS LA
QZ0! Rhamnolipid® 230D HEED UCH 3 2% 220 e SIS 018
501 EYoY HE ¥ A89 2xi4+0 080 € =+ UL S
comeomycolate®| 2L AR 2% &40 0/0] AHEE 010t A SFOICHL 8 Ot
2t SHNEOZ PUE SUS S0 KK YHHEENE ASE 2 54
QA3 2A0F DD ANHM = SAZM Be) Il ANMZAHNE 0I8NSE
D 2EWECH ZMES2 o &Y 2O0HA BERC SHUAS BFH et |
O] OILIZH @F A SRUFNE ASE £ U:s HAULATZA It 2 B&
I Rl MAGIEAHC HE JS00GUR SARUZ EQ8 B2 W StLid

A0, ERO US 2 IO UNE JIWELCH

ol trehalose
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