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- acyl glucosamine-glycerol adducts

cme: 5.6 x 10% ~ 7.7 x 10° mol/l
FHAE: 24 ~ 27mN/m
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HFHAE 293 ~36.5mN/m,
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THAE: 27.2~31.9mN/m
cmc; 35 ~ 240mg/l
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SUMMARY

This study relates to develop biodegradable surfactant having low
irritant properties and safety for human body as well as good surfactant
properties. Four series of glucosamine and oligo-chitosan surfactants —
acyl glucosamine-glycerol adducts, glucosamine-glycidyl ether adducts,
sulfated acyl glucosamines, sulfated acyl oligo-chitosans — having n-alkyl
chain length of 8 ~ 18 carbon atoms have been synthesized and studied
their physical properties. The products show the increase of cmc by
lowering the alkyl chain length. And they show good foaming ability,
emulsion stability and very low surface tension values. These physical
properties 1mply that surfactants derived from glucosamine and oligo-

chitosan have better surface-active properties than traditional

petrochemical surfactants.
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Table 1. Practical applications of chitin-denved products 1n Japan

Area Chitin-based product Application
| Chitin | * Wound dressing
Medicine Chitin fiber «+ Wound sutures
Chitosan-collagen composite | * Artificial skin
| Chitosan | « Creams and other skin-
Cosmetics Hydroxyalkyl chitosan care products
Liquid chitin « Hair stiffeners
) ' Chitin membranes * L oudspeakers
| Depolymenzed chitosan * Adsorption of endotxins
Technical o |
L and nucleic acid
application | |
Schiff bases « Matnix for electron
MICTroSCOpeE
L
+Flocculant for purification
Environmental | Chitosan and chitosan salts | of protein-containing
wastewaters
. e | .
Agriculture Chitosan +«Compostation accelerator
Food Chitosan * Food additives
technology
« Porous particles for
Chi bioreactors
. 1tosan
Biotechnology « Immobilization of cells
and enzymes
« Carner for catalysts
| Chitosan « Intermediate for the
Chemistry -
Alkali chitin synthesis of chitin
denvatives
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Sucrose Monoester

CH,OOCR
CH20HO R=C,~C, alkyl
group
OH
Alkyl Polyglucoside
CH,OH
O
OH OR R =, ~ C,, alkyl group
H—/——0 .
OH ) n =mixturesof 1, 2, 3




Alkylglucosamide

CH,NHOCR
O

R =C(,, ~ C; alkyl group
OH

OH

POE-butylglucoside-monoester-sulfosuccinate
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Q X =10
OH Bu = n-butyl group
H(EO)xO OBu
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O O 3'Na+
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. AFE 7171 B AL9F
7b. AR 717

FT-IR spectrophotometer (Digilab FTS 80)
Mass spectrometer(Jeol)
Tensiometer(Kruss K12)
Nuclear magnetic resonance spectrometer (Bruker AM 300)
Nuclear magnetic resonance spectrometer (Bruker AMX 500)
High performance liquid chromatography (Waters)
Gas chromatography (Hewlett Packard 5890)

L At

D-glucosamine hydrochlonde(98%, aldrich), glycerol(EP, Junseil), p-
nitrophenol(EP, Wako), decanoyl chloride(EP, TCI), lauroyl chloride(98%,
Fluka), myrnistoyl chloride(97%, aldrich), stearoyl chloride(95%, Fluka), oleyl
chlonde(EP, TCI), epichlorohydrin(99%, Aldrich), octanol(99%, Aldrich),
dodecanol(98%, Aldrich), tetradecanol(97%, aldrich), sodium hydroxide(EP,
Junsei), sulfuric acid(EP, & %F3}2}), chloro sulfonic acid(Kanto), sulfur
trioxide-DMF complex(97%, Aldrich)methanesulfonic acid(70%, aldrich),

anhydrous sodium carbonate(EP. 5 %3} %)), sodium bicarbonate(EP, 5 F
g}er), triethyl amine(EP, Junsei), sodium chloride(EP, -£°F3}3h)
pyridine(HPLC grade, aldrich), n-butanol(EP, & %¥3}3}), acetone(EP, &%

3}%h), methylene chloride(EP, Yakuri), chloroform (EP, 9F3}38H) diethyl



ether(EP, Junsei), methanol(EP, -& %F3}3}), ethanol(EP, & %F3}3}), absolute
ethanol(99%, Merck), oligo-chitosan(&) 41| 3}H).

2. GlucosamineZ] AH &4 A ¢ A3
7}. glucosamine 2] acylation
(1) NaOH &9 F¢ vhe
® Lauroyl glucosamine 2] A

D-glucosamine hydrochloride 10.78g(0.05mol)= 1IN NaOH <

<

&4 50mlol] =o°]i —15°CollA4| mechanical stirrer= LY}

4y

T}, o 7] || lauric acid chloride 13.12g(0.06mol)™} NaOH IN
€4 SimlE FAo] &aFH JFSTE. ~15°Col A 4A1F F<F
REs-Al 7D § o33kl =7 methanol® 23] A|Hsta HxE

= methanol® A 4 4 sl &3

@ Myristoyl glucosamine 8] $Ad
D-glucosamine hydrochloride 10.78¢ & 1N NaOH 50ml ol =
< myristoyl chloride 14.8g & dropping 3Ft}. o] 1IN NaOH
FHCZ pH 10 o= FATH. A=A 2 A2 745 wh
235k, HCIE pH 4 & A3 & oifsty o]g Bz F
W T Al A3 § methanol & 2 3] FE5t] U223 RE52
¢=<S  methanol 8 AZA3ste] £33 myristoyl

glucosamine & < U T}

olo

(2) p-Nitrophenyl 7+ =4 & ©]-& 3% N-acylation®!



@ N-Lauroyl glucosamine®] 373

@ -1. p-Nitrophenyl laurate®] 97

round bottomed flask®] lauroyl chloride 5.25g(0.024mol)¥}
pyridine 15mlE 7}8tal o5 A& W2 A7tk 7] p-
nitrophenol 3.3g(0.024mol)® pyridine 30mlE 7}skil -G 3j Al
th olwf g8liE R &= =4l Hold 40~50°CE 7}
sto] EafA| 7T RES-3 2AIXF oo A EH AT HESE
grES H,S0,2 A3t Al7la #A e das 7o ¥

VS A ysttt, WFSEFEL ethanol® A EAA S U}
P

® -2. N-lauroyl glucosamine®| %43

AANA A3 p-nitrophenyl laurate 2g(0.0062mol)S DMSO
25g°l] = O| 4l o 7] of glucosamine  hydrochloride
1.32¢(0.0062mol) ¥} triethyl amine 0.62g(0.0062mol)= 7} 3t}
SAIZE EF Aol ¥EE > FZA3H3, 7] methylene

chloride 200ml= 7}ty 2A|17F &= AAHEE oA 1st1

methylene chloride= 23| A% gttt Methanol 100mlZE $HH

Bl Al3ste] RbsBAdES AT mp. 200°C

@ N-Stearoyl glucosamine®| 343

@ -1. p-nitrophenyl stearate 2| 4]




stearoyl chloride 13.6g(0.045mol)/pyridine 40ml
p-nmtrophenol 6g(0.045mol)/pynidine 10ml

@ -2. N-stearoyl glucosamine 8] 4

p-nitrostearate 3g(0.0074mol)
glucosamine hydrochlonde 1.59g(0.0074mol)
triethyl amine 0.74g(0.0074mol)

(3) Na,CO; &4 T2 vkg
@ Decanoyl glucosamine®] 3+A4
glucosamine hydrochloride 5.4g(0.025mole)e 0.5N Na,CO, T
£ N 50ml(2.65g/50ml)el] =<1t} 20°C °| A4 decanoyl chloride
5.72g(0.03mole)= Iml/min.&] 5% YOHA pH IS E WF
71§18l 4N Na,CO, 85 aRbsHA F A o] 7hshy, 2 A7

O
T Nk

sulfonic acid +3HS d=v}, AHol A7|H A3, HAZFXZSHAL
60ml 22 2¥H A1 7€ FHAHRT] HoAA HETH
A2 & methanol 100ml 7}3te] 2 3] F=38F 4.4g(5 5:44%)

of Bt 3 =& LA

p—

1t X312 pH 6 &2 2E7] $s] 70% methane

@ Lauroyl glucosamine2] <A

N-lauroyl glucosamine 373 A8} #2& wEg 7oA A st
o




&:50%) ¢ HbE A ES 4T
glucosamine HCI 5.4g(0.025mole)
dodecanoyl chloride 6.56g(0.03mole)

t}. Acyl glucosamine®] glycerol + =43} RE-5

(1) Decanoyl glucosamine®] glycerol = A &} Hb&-

Decanoyl glucosamine 4g °ll  20g ¢ glycerol & 0.2g 9

methane sulfonic acid & ¥ 1 4 A7+ 52t 110°C, 30mmHg 1 A

—

Vi WSt We FEF WMSES 4000 AY &

absolute ethanol 250ml 7}3} 31 sodium hydrogen carbonate = pH 6

° 2 FABITE olF A Fstal, o3 HZ rotary evaporator =
A3t o] HbEEH=E Tl

b oRbe AR 9 nweESol ¥dEo gith ol

chloroform & & & 2 31O T HbE=2 A A o} % o
chloroform 2.2 72 2 3 Fglstqd FREGES &3] A
A%t th5 2 2 glycerol 0] AAHE HESFAANEES E7] 9
T84 Sl n-butanol 200ml 7}3] WFHHAES S oS

o} 8 H=28 A A3 butanol =l 7% NaCl =& H 220ml

2 23 § =823 Z butanol & TFsle] x4 AMAEL

Al e salt 5 A ASE 2 ethanol = 53Fo] Y5t HES-AIA]
5 Ag 5 v



(2) Lauroyl glucosamine | glycerol -+ % 4|3} Hl5
Decanoyl glucosamine - glycerol adduct 373 Al & &2 ®bg £
AoflA FAsR, A A= ol FLsA HAAlEA T
(3) Myristoyl glucosamine®] glycerol % #|3} ¥E3-
Decanoyl glucosamine - glycerol adduct $Fd Al 2t &2 RHb&

AolA AR T, A FAE ook EAsA AN

(4) Stearoyl glucosamine®| glycerol %= *|3} ®E5-
Decanoyl glucosamine - glycerol adduct 73 A2t &2 ®h&g =
oA AR, FA HAHE ol FLFA HAIEIH.
t}. Alkyl glycidy] ether®| 34
Fatty alcohol(octanol, dodecanol, tetradecanol) 1mol, 48% NaOH

8 H(NaOH 3molel 3l T = &), tetrabutyl ammonium bromide

0.05mol ¥ hexane 1000ml ®NX2 ZAH3IA REsHH
epichlorohydrin 2mol& 30+ &<t & 7}3$-o}. Epichlorohydrin &

olo
(o
%
HO
tlo
ok
L)
_9‘_13
o
o
N
o N
tijte;
M
AC
ol
s
o
N
ONr
o
o3
0.
ofN

F 3o alkyl glycidyl etherg < Sl Tt

2}. glucosamine® alkyl glycidyl ethers®| RWh-3
(1) glucosamine & octyl glycidyl ether&} ®h-&-
olucosamine EAE S F7IFegE S0l ALgdAY. F

glucosamine € 2t 6g4 methanol 50ml(diethylamine 4.8g5 =



olyeoll 7hsl A elst & o st diethyl ether® A& + A=
st ARZEFA T
HF-3-< glucosamine 3.22g(0.018mol), octyl glycidyl ether

3.35g(0.018mol)S methanol 50mlo 7}8til A 47|/ 8foll A

50°CE 64| &<t wRkskith. ®h5 FEF ethyl acetate
200ml7}ste] WheE8 HAA 7L AF, HdFxste gAY

== 4

(2) glucosamine ¥ dodecyl glycidyl ether2] Rb-3-

Aot S Mo =m b3y HgE A E A

Glucosamine 3.22¢
Dodecy glycidyl ether 4.36¢g
MeOH 50ml

olo

(3) glucosamine ¥} tetradecyl glycidyl ether®] R}
Jo e WHoE ggol MR xAo2 s

Glucosamine 3.22¢

Dodecy glycidyl ether 4.86¢g
MeOH 50ml

Pt acyl glucosamines 2| sulfation
(1) chlorosulfonic acid% ©]-&3F sulfation
acyl glucosamines(octanoyl-, decanoyl-, dodecanoyl-) 1.5¢5 ice
bathol] 4] Y37} H,SO, 30mI2} HCISO, 15ml E 3-8 Mol A A]
3| 7hsle] =l 5 AAZoAM 2417 F<F mRkskgh wkE
x5 9 ethyl ether 300ml 7}sto] A AA 7|7 YA E 2] 3o

FHEE 358t H,O 100mlol %o pH 72 ZF3stgt.

o] & 5% NaCl F&H2 & whir1l n-BuOH 100mi 7}3f ¥kS




AdEs FTHIIH. F&AFE AAT F 5% NaCl
100ml= 23] § salt washingst™ n-BuOHZ & S35t ¥H-&
AE=2 AU
(2) SO,;-DMF complexE ©|-& 3t sulfation
Acyl glucosamine &+ & 1.5g& 40ml DMFo] 7}3l BEd g AA;
oA 1.2g9 SO, DMF complexE 7} 3t}
SO, DMF 7}3t 3 ®E3- §qo) gtA| wistar, oA 1417
+ WeS TETT INNaOH F8 4282 Fsti g 5
% NaCl H,O/n-BuOH= salt washingdto| Hbg A=

|0
H
s
al
o

d}. oligo-chitosan®] acylation
(1) octanoyl oligo-chitosan

oligo-chitosan 5g& 0.5N Na,CO;, 50ml®] =°|il octanoyl
chloride 4.9g& Z7}8tth. olw 4N Na,CO,Z pH 9.50]45
TAISHESE otk Ad&oA 3AZF mRFE ¥ Methane
sulfonic acid® pH 622 F3sl1 JAZ& st A
{ &5 H,09 ethyl ether2 23] A& 35t v|RbSE& A A3
g YHES Ak

(2) decanoyl oligo-chitosan

Decanoyl chloride 5.4g2 AF2-5F octanoyl oligo-chitosan®] 3+
a3t Z2 WRoE A th

(3) dodecanoyl oligo-chitosan

dodecanoyl chloride 5.72g-S8 A}-83}9] octanoyl oligo-chitosan 2]
FH 22 WY eE AT




At. acyl oligo-chitosan®] sulfation
acyl oligo-chitosan (octanoyl-, decanoyl-, dodecanoyl-) 1.5g2 ice
bathol| 4] Wzt H,SO, 30ml2} HCISO, 15ml Eg-FHof A A

5 Zhste] wQl 3 ArEolA 247 B9 mwrergnh W

&% § ethyl ether 300ml 7}t HAA 7] LA E2] 5+
=S 3+ H,O 100miel =9 pH 72 F 333
°| & 5% NaCl & H 2% ¥FE3 n-BuOH 100ml 73l ®¥h§

T

HAES FTEYIFIY. +2A=L AAHI} T 5% NaCl

100ml=2 23] O salt washing3li n-BuOHZ & T3] whg




3.

1)
=26 T

L= AP A7

7F.ecme % 3 H A E (dyne/cm)
KRUSS K12 tensiometer= ©]-% 3} plate method= =7 5t
3, AAHEANA 0.05~0.1 % TR AL dosimatoZ = A 7}s}
d ERAEE Zstol AVIYAY FE Zrb] W £
B} 24 FA7} Qold LAY FARLE e A4
|| A} cmc(critical micelle concentration)s T3+ 1L o]wje] T

FEH(m)= ARG BEHAHOE FE3 T

. 7128 Al Y (mm/mm)
25°Col A 100 ml AEH] 01% &4 25 mlE 4

1
AM F& Ta AFe =ols 3 580 A 5




A2d 2x g a2

1. glucosamine ¥} oligo-chitosan®| acylation
fatty acid chlorides ©]-8&3} glucosamine®| acylation= 37} A] HFH

g ol gstol FHT F AUk

- NaOH F§9,-15°C 279 "3
- Na,CO, &<, F&oref whe
- p-nitrophenyl F A& o|-&3F HH-3

NaOHY Na,CO, & H3lo A wbZ& 77]|&me Al I
g U3, 53] Na,COE ol&ste A5 oA ¥tz + 3=
AR zka 9ley, o] ¢ O-acylationell &3t ®bg BAHEY A4
2 ¥ 3}7] ojH Y} Fig. 2, Fig. 39| NaOH & AM&3] &4 3 lauroyl
glucosamine®} Na,CO, & AF2&3l] FA 3 decanoyl glucosamine® IR

spectrum®] Al X %o] 1730cm” F oA ester® carbonyl”’] 7} <2

O A
= ¢ T U4,

p-nitrophenyl 5 A& ©] &3t acylation®] 72§ FTHA L 732
= o]

Adog A& F . o]

% N-acyl glucosamine®?ts A

Fig. 5ol Bo|l& vle} o] WA pyridine® v 3ol A fatty acid chloride

2} p-nitrophenols ®E-3-A] 7 p-nitrophenyl fatty acid esterE 3443}

o] =5 DMSQ3}ol| A glucosamineiﬂr HE-8-A] A N-acyl glucosamine‘ﬂ:% Al

Ao s A2 7 AAG. IR spectrumo| A H. o] ester®] carbonyl”]

7 EAEHA] %2E& & 4 AT Fig. 6, 79 /43 p-nitrophenyl

laurate 2] IR, NMR spectrum=, Fig. 8, 99 N-lauroyl glucosamine®] IR,



NMR spectrum-2 HEFU ] T

O O

1 ||
CHz-CH,-C—Cl CH3-GCH295C-—O‘©—N02

p-nitrophenyl ester?] ¥ 2 ¢l N-acylation< glucosamine©l| TH 3t

fatty acid chloride®} p-nitrophenyl ester®] carbonyl”’| %] ®Eg-A X}o] <
7118 A3 2 A ZtHEr}. S reactivity-selectivity principle®l] W2} ®hk3

ox

o] A& nitrophenyl ester’} M EA S = N-acylation{-3 S = 2 3 3}
1, 9k A o] £ fatty acid chloridex A EAJ o] o] N-acylation ¥ of
Hel dF O-acylationdtg = do7/= A2 HIAT
Oligo-chitosan®] acylation®t-&Alol&= HE-S 9 HelA F-& 31dst
o Na,CO; F& st w338t A4zre] wEAE= 5N
Ao} e Yoz AT acyl glucosamined} acyl oligo-chitosan
52 Eof g &7t Ao o]gS vIE AHEHYAE ALESHY

e RAFSYT 577 o5 alcohol?| EE o] &ate] F7pAH<




0
CH,OH

l
CHy£CH,-C—Ci CH,OH
O n | Ne
OH OH + or > OH OH
O 0 O
NH2 T NH_C{"CH‘?'}'CHE}
CH3€CH,-C—0 NO, A i
—QOH
F—OH
OH
Y
O —OH
OH O—
O

O

O O

(| 1

nN=8, 10,12, 16

Fig. 5. Synthesis of acyl glucosamines and its glycerol adducts.




2. Acyl glucosamine®] etherification

oAl A3 acyl glucosamines®] XA S =O] LA} glycerols
% EAE g5 dREF R AdadYdAe TS F
VAl 71 A 31QF ZZ o[ A ethylene oxideYt propylene oxides
7l=d, & AdoAe LY ¥bgo] HQAQE glycerole ©] 2314

ARZH e G 54 52 gAnA s £8 ool A

glycerols A AstA ¢ He AAEES €= T AAH. Alkyl

chain®] ©4A%7F 10, 12, 14, 18718 2t SEAEL A5 a1, o)

=9 IR spectrum= Fig. 10, 11, 12¢] , NMR spectrume Fig. 13 ~ Fig. 16
LHERU AT

IR spectrum?y o)X acyl glucosamine®| ®B|3] OH7|7} F7}stFR o=
2 3300cm'e] O-H stretching vibration¥® 1200~1000cm™¢] C-O
stretching vibration®] &3t 47} T71stF o5& & 71 U

Fig. 15, 16°] YEtd C,+ =A< “C NMR, DEPT 135° “"C NMR

spectrum 2. 2 F¥ Thg ¥ o] & st 5 QIS




Table 2. Chemical shift of lauroyl glucosamine-glycerol adduct

Carbon Chemical shift(ppm)
C1 | 99.02, 98.74
C2 55
C3 71.71
C4 73.5
CS 80.98
C6 70
Cl’ 62.09
C2’ 72.53
C3’ 63.9

C=0 177.69, 177.20
CH, 14.4
-CH,- 36.99~23 48

0[0

3. glucosamine} alkyl glycidyl ether® ¥l

alkyl glycidyl ethers 47| 2 =215} glucosamine® HF-$- 3}
o] acyl glucosamine .t} 443 o] 2 glucosamine S E ) S A <=
AR, o]l 52 AV AZNY Z2AS FE5) 2321 99oh Fig

&3t Z+2t 9] glycidyl

2
i)
m
o
i
L~
— ¥
UOO
UG
-
=
1o
XN
ol
U2
ik
il
O

UQ

lucosamine ¥ WhH-3-3F] glucosamine-glycidyl
ether adductss €= 4 UATH °]9 75 GC chromatography = &
Ig o AT Fig. 189 GC chromatogram-S YWEFU Y 1. IR, *C-
NMR spectrum- Fig. 19 ~ Fig. 220 e ) T}



O O

CHy¢-CHy»PH + ¢l <] —>  CHy{-CHy )7 0 <]

CH,OH
O, OH
OH
OH
NH,
CH,OH
O OH
OH
OH

T e,

N
n=7,11,13

Fig. 17. Synthesis of alkyl glycidyl ethers and their glucosamine adducts.

4. acyl glucosamine®} acyl oligo-chitosan®] sulfation
Aol A3 acyl glucosamineo| 715 F-7}st7] 9@l

chlorosulfonic acid, X2+ SO,-DMF complexZ ©|-& 3 sulfationd}o|

3 B 2 ARSHAS AT 5 Aok £F o] sulfated

T
p——

acyl glucosamine®| AW & ©|-&3to] sulfated acyl oligo-chitosans= &
98 + A
Fig. 242] oleyl glucosamine®} Fig. 252 chlorosulfonic acid®l| <

Sksulfated oleyl glucosamine®] 'H NMR spectrum=- H| 03] H™H §5 F



Zo| A el O-H proton peak & & 4.4~4.52] proton peak®| ==
NS o 5 93 o]9 HWAH = WHF2] methyl”] protont B| 1L
&t u proton 17] °o]el @t ol F sulfate 7|7F FH7L

A AgE FEA AAEHASES & 5 AT o]+ Fig. 269

sulfated dodecanoyl glucosamine®| Mass spectrum® 23 2}5% U X| 35
T}. mono sulfated compound & mass peak®Ql 440°] X ©]|al disulfated
compound®] mass peak$! 5425 UEFLIL Qi HEHo]  SO,-DMF
complexE ©| &3 A oA & Fig. 279 mass spectrumel] Ho|= v}e}
7Z4o] mono sulfated compound®] AAjo]l X $AHSHA RgHS <&

T ARG o]Z v|Fo SO, DMF complexE ©] &3 TAjo| Bt A

2=
B A Q1 sulfationitg = ZPTd= & = AUH-

CH,OH ]
O ﬂ CH,OH o
C—Cl - o
NH HO
? In NH n
o=
R

L
Oﬁ
X

.+.
o

CISO;H/H,SO,
Or

SO;.DMF

Y
| 0SO; Na’ |

HO O |

NH
0=< -

R

Fig. 23. Synthesis of sulfated acyl oligo-chitosans.




+ Aol A = SO, DMF complex& ©|&3lo] ZFZF9] sulfated acyl

glucosaminese HAAII T ESE A uoiA AIEHE
chitosan(D.P. = 7)& 73 %o T4 w4l e o] g3t sulfated acyl

oligo-

oligo-chitosane ¥ o} tH(Fig. 23).

5. glucosamine = A &} GC &4

Hl o] 2 Al 2] glucosamine + %A - acyl glucosamines, acyl

glucosamine-glycerol adducts, glucosamine alkyl glycidyl ether adducts —

| = O O = =L 11
o) AL ukg ook

3F&= o] silylation reagentS 7} TMS++E A 3 Al
7]

o

© GCE 3qst¥ . Fig. 28, Fig. 299 decanoyl glucosamine}
decanoyl glucosamine-glycerol adduct®] GC chromatogram=-, Fig. 18°]

glucosamine-dodecyl glycidyl ether adduct® GC chromatogram= UE}
Ao, TMSHEAse] AFE-3h

silylation reagent = v

HMDS:TMCS:pyridine(3:1:9, V/V) &3 doy, BSA:TMCS(5:1,

V/V) Z3gAE ALEstd Y. dErE o2 HMDS-TMCS-pyridine

Abgste]l TMSHEAS A7)AR 2 AdoME

BSA-TMCS &8 Mo] glucoaminer =AM Wist &3 5%

AoAuvti, FEAS g a&Hos st BSA-TMCS &

x= - O
TSR HS

HMDS: hexamethyldisilazane
TMCS: trimethylchlorosilane
BSA: N, O-bis(trimethylsilyl)acetamide
oluf AFZ3F column<s J&WS] DB-1(30m x 0.32mm)°|+ DB-
IHT(BOm x 0.32mm)E AFE3t9o. A&7+ FIDE AMESHI AL

2T 2AL

150°C(3min.), 10°C/min, 330°C(15min.)&] Z71o|A]

TE 24t



=73
7} cme ¥ EHAH
Ve B9 A5 HFHe #F= WS 7o, A
5 @& Folpol glojA FaEH. FER HALe] AWR
g5 AAste T8 84 FFEFY AN AES = &
Aottt 7153 B9 AAdA AREAHAZE HotEE A
FAATE 71EEY AFFEHS &9 A FI ARoelA
T 71EH £ Aol AlMAHE S E5e ¥ StEER
Adgdgoly 2R H 2 AdBGA e Y= F7sts 5%
2 ARgEY B3 ARGAE F8G Told ¥ TEE
=AY W= monomerFHE SASAT wE7F Fobdd w
ot AR YA EAE7E] 3¥E 5t micelles F/5HAl =

d], micelle=

s ——

| S

B4tz AlArs

concentration)2t $FCF. cmc®

U4 As= JF7HE 5 ok

= Ao FAAE 4AlEY == FEWHI O uE
o] H3lE Fig 30 ~ Fig. 339 = A]3}9 11, Fig. 34, Fig.
350l= Z+2y o] g EAlEel diste] alkyl chaing] &4 Zo]of

= cmc®] WIE EASNT 2HEAEH T cmes AREE Q]
AR A el AR AY 3 EA40] ZdEHe 4hE 2o
T AW AE S g5 30mN/m A8 42 HI 4,
acyl glucosamine-glycerol adducts®] 49w 53] st 3 A
e B FAY cmee YRHARQD AW A Al et Zo] Alkyl
chaino| ZHoldA+E =2 cmeE: YEHUE AFE Hola Q)




al, sulfated dodecanoyl glucosamine2} sulfated dodecanoyl oligo-
chitosan®| %% 100ppm°|ste] wi-¢ W@ &S HEWE=R A
HEFAZM ¢ 7sds 7IHE + AP

60

55

50

45

40

mN/m

35

30

25

20 - -
1.E- 05 1.£-04 1.E-03

Fig. 30. Surface tention-concentration curves of acyl glyceryl glucosamine

derivatives.
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Fig. 31. Surface tention-concentration curves of glucosamine-glycidyl

ether adducts.
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Fig. 32. Surface tention-concentration curves of sulfated acyl

glucosamines.
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Fig. 33. Surface tention-concentration curves of sulfated acyl

oligo-chitosans.



1E-02 r ‘
—@®— acyl glucosamine-

glycerol adduct
—%®— glucosamine-glycidy!
ether agduct
1E-03 r
L
-
-
1 E-04
1E_05 4 1 I .
6 8 10 12 14 16

Carbon Number

Fig. 34. Variations of cmc with the alkyl chain length of glucosamine

derivatives.
400 r
—®— sulfated acyl
oligo-chitosan
300 r
—O—sulfated acyl

glucosamine

cme{mag/i)
NO
-
{

100

l
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carbon number

Fig. 35. Vanations of cmc with the alkyl chain length of sulfated acyl

glucosamine and sulfated acyl oligo-chitosan.



acyl glucosamine % sulfated acyl oligo-chitosan]

Asut 958 $a94e YEg

Table 3. Physical properties of acyl glucosamine-glycerol adducts

Emulsion stability Forming 1 Surface cmc
Sample
(mun.) Power Stability Tenston(mN/m) { (mol/l)
C10 . 50 40 27.3 5.6x10
C12 19 60 47 24.3 2.1x10*
Cl4 ] 35 29 27.5 7 T%107




Table 4. Physical

properties of glucosamine-glycidyl ether adducts

Emulsion stability

(min.)

Cl4

0.5
6.5

1.6

Forming Surface cmc
' Power | Stability | Tension(mN/m) (mol/1)
3 -: 30 | 203 7.4x10"
75 72 35.57 3.13x10™
43 40 35.25 1.95%10*
| : 1

Table 5. Physical

denivatives

i

; Sample

C8-Gl

C10-Gl

- C12-Gl
C8-Ch
 C10-Ch |

] C12-Ch

| = R

properties of sulfated acyl glucosamine & oligo-chitosan

Emulsion stability Forming Surface cmce
(min.) Power Stability | Tension(mN/m) (mg/l) ’
18 27 6 40.4 326 |
30 75 58 29 154
22 50 37 32.8 62
10 45 30 31.9 240
55 65 48 27.2 106
25 70 35 29.8 335

Gl; glucosamine dervatives

Ch; oligo-chitosan denivatives

- 37 -
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- Acyl glucosamine-glycerol adducts
cmc: 5.6 x 107 ~7.7 x 10” mol/l
FHAH: 24 ~27mN/m

- Glucosamine-alkyl glycidy! ether adducts
cme: 1.95 x 10*~ 7.4 x 10" moV/1
E 9293 ~36.5mN/m

- Sulfated acyl glucosamines
cme: 1.52 x 10* ~ 7.04 x 10" mol/1
$ 14429 ~40mN/m

- Sulfated acyl! oligo-chitosans
cmc: 35 ~ 240 mg/l
THAH:27.2~31.9mN/m



2 dFE &3 chitosan® T A 2! glucosamine® oligomer

E AHEAAAY 47 452 =T A" s 3R L
3k olFo] AFHEAHAEAN 53 244 HEEE A

glucosamine< 7} Zt & amino sugaro] 22 £ © AAAYE A%

Me idEnd 494 JieE Jtee AeE Hdn EI 2 4

T2 AYE ©|F3t chitosanAl Y TrF3E FEAE9 e &&

et

& 2 Ao|t} chitosan T EAH S BF EAXF W ATl A

O

=, A7]9 F7F o mE g 24 HEd 7 e HE
¥R ARGYALS ARE 5 e AoE s

chitosan< AA A A cellulose Th5o.2 FHSA €&

= polycarbohydrate = A ©] 9] Fo|gt 7]zl 7|Qlstod #HZ o] 9

g8= H IV F33] Skt FAolH. AHGAA Zokel

NE 3% B4dsde 428329 gAst 2FHE 44oln

O EAHR] FHEAZ carbohydrate”} FE¥F Q1T chitosan®] 73
?1:;?._

- Agolt. welAd & d+= glucosamine Y
chitosanA| &l =4 2 T EHA AAdEAA e 2y 71 34

o} g3t oo AUBo] TS F ROF | Usit
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