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Abstract : Alkyl polyglucosides were synthesized by solvent-free glycosidation using
ultrasonic emulsification. We examined glycosidation conditions of fatty alcchol with

glucose hydrate and anhydrous glucose in

the presence of p-toluenesulfonic acid.

Glucose was emulsified in a molar excess of fatty alcohol for 20 minutes with a
ultra-sonicator at room temperature and converted in a stirred reactor to more than 95%
polyglucoside within 2.5~3.5 hr under 20~30 mmHg at 110C with a three-fold molar
ratio of fatty alcohol to glucose in the presence of 1mol% p-toluenesulfonic acid. It was
possible to obtain a polyglucoside mixture of HLB 13 consisting of 65% monoglucoside
and 35% oligoglucoside with less than 1% of fatty alcohol.

Keywords : alkyl polyglucoside, sonification, glycosidation.

1.ME

DAL <Pu]FAl(alkyl glycoside) Al
d8dAs 830G YR &5
g ®al oluz FEAY £4H717F JERY
v AP 47 HAE aeAE X
iy dgd AWML Jeldonz
£ A FEF D gFe F3Az o
T ALEHATHL2) ¢BuigdA AHEAAA
v A E Ze FEAL Exgolan A
Wt F(fatty alcohohd] ®A47F 8~16%)
dAZFFAAE(alkyl glucoside)E FHOE

ek

ATHY oY, Fisher[3,4], Nollers}t
Rockwell[5] 5ol <3l AR XFTFFA
Z(alkyl monoglucoside)”’t A" ol
Boettner[6]% DMF(dimethyl formamide)&
AR-8lE A o] vl 33} (transglycosidation
solvent process)2 W HE3GI Lewl[78]:
a2y ZI2E o &} Holuwgs
o wAAZ o Mansfield?} Rainey[9]
o] #¥4 2AHuld 3y (direct glycoidation
suspension process)?] EFHZHE olF =
=& F F A =(monoglucoside)?t Z2aIFF
I A E(oligoglucoside) & o] Fo1z2 47 &g

- 127 -



2 e84

2 IANE(APG, alkyl polyglucoside)@ A
E&sol dyxrz AdHET Y. Hughes
9} Lew[l0le L ESFIAA=S Yty
9 EH Ad, AAHTA 73, AEHE
o AAGHMY L AES A, MAd 73
Azrx AESEH7 HAAF TEAHE, 71X
2, HLB(hydrophilic-lipophilic balance) %
o] gHzlely EAE 7HEE S S WAL,
1980 i el MAXE FAHoZ AFdH

Fbg AA, o kEFS HHEY {3HA
2 AgH 3T gen FFedd AdAtAEA
o] EAAHE NF3SAdY FAAAE
Hax oz dA st Aot

GAZYFFIANEY FAAHLS Holwjd
39 (transglycosidation) 3% 2 Aol g 5ty
(direct glycosidation) &2 w5 =d|[11],
Ao ALy ETEFIH BAFI 1~49
AddFy FYZEHE AFHE AR
o g7 GAIFFIA=GE WEFTA
g d1 a7t 8~169 ARLER Ao
Wi atsled LdAEHSIFIANEE donH,
IAE TEZTH vSA4AF 8~-16¥Ye A
AZg AEv] oA FAH REAIE F
£} FA (solvent free process)S A o)
Bel A8 FEuFY AL
o Fg&u] Aol e 3 A
Wz 9@ AEve 3wt ¥n 9ESF
7t asxez AAEFHC o Y TEFH
Adase] EHg RxFFIAA=SG 2
RNFFAANEY ZAu|E FHEof i
A% HLB3ES 48 4 dth

AAZYIFINEE BT A
AL EdA HLB, 71¥¥, HFH
2 gAAHe #HANN MG ALY §&
AR s AAzisd 548 T3
g o 12-14] FA A A vlsled A FY],
AupetE el A ul g, oy HE 2"
qulgog A3 dHPAuj Lol EFI,
Henkel, ICI, Seppic ¥ Kao %o} AlAIAH<
f3tstatdAlel g4 FRY8E S
QA7 Ee] 7lwoldE 3 o=
FA2714 FA49 FU AUEAAA AHAR
Me AAZY 738 s F587] oz
A Ao}

SE LR

A ELSFIANEY AUTAHES
¢ 2xFE AN AW
3 A& o A 5
Aa olubg AuaFe] edy 9
548 anHoz AAsSte gY4FTHo=
TEHEY, ¥rga (gdFe e, gt
STy AAEE, AHES @8l FHE
Ao AAPEE Fo] HAHEE v G
H&ul $HSAE FASldol gt B AF
dAE &3 oes EIxYg Ak
ol 82171 CIPS ST qk-8-A)
(pseudohomogeneous system)&
AFAH 293 L4480 ARGEY &
38 Hridoz MAANPoRA w3t
WS £no ¢FHEYIFINE FEE
olm ZHAEAe] HAHE FHtEE AAA
A2 BE U2 ANFTAHAM g A
ANEe EFAEEYE =dLFE S 3}

a7 e

i

o

2.4 H
2.1. A%

dUEZYZFIAN=E A8 9 )
F3A 2 FHE T (anhydrous glucose,
powder, Sigma)®} X Z D (glucose
hydrate, powder, Sigma)2 At&&tgx, =
HrebE e Z o4 & F(dodecyl alcohol,
Sigma)¥} ©ld Y2 (decyl alcohol, Sigma)&
AF8-3F AT} vl g3} vk -§- 2 A& 2=
PTSA(p-toluenesulfonic acid, TCDE A}-&
slda, WE ¥ mtadlg dEA=
(magnesium ethoxide, Sigma)Z 334
o BANE vz AlegE SEREXEH o}
AES 77t HPLCH EdFA14E AHE3S
=

22 2934

w334 0.8gel Wdle AWEFe 4
7} 1:2~14 HEE % &38 427 (sonicator,

- 128 -



Vol. 18, No. 2 (2001)

Branson)& 20%3t #3AAA AT
¥l-3-E (pseudohomogeneous feed)& L1
100~1207C, 20~30mmHgolA &=ZH7] %}
AFdd| 7 Fu]" Fig. 19 IuHEg7iE
dHAEZ I FIANEE A w2 3A
71E2 2 05~20mol%el At&u] PTSA
A7 E g Edkgo] AlHEY A
Hgae JF3EZYd Yzt eE712 AA
A1 308t} sladEdEARR S
HAAAZl Fo AR E A AT AT
Agr FE&L NS EIng
F 2 2(polyglucose), Y AR FF
AU DEFIAANEE FTHHL
o ZAsHct Alg F 99g X
I EYIFIL29 437
QM= E22XEOR A ulet =
I ALEHIFIANEE FEI UIE
2H(nylon membrane, 0.5 m, Sigma)2. 2 o
g Fof vigkg ¥ ZeEgfFIe s
2 olFojA uyE FFHE FAH3NH
IPE F EIET FE 1S B &
A7l Fol DNSW(dinitrosalycilic acid
1%, phenol 0.2%, NaOH 1%, Rochell salt

R
I 1l op
KIS

MY B K M o oo Qb fdd afu
oft
+

off
. of
(E of

ojo file

ey

20% %2 NaSOs 0.05%¢ &9 UV
640nm)2o. 2 A F3AR[15]. 2B FRA|
E SE2EIF FEYoEHE HFEREX

o] gk

S 3EA7IZ olMESEZ O
A2y BeFRFIAANZE FE239 Y
dEH05emes dxsty AFAZH &
JaaFIANE FTFE 5432 HPLCY
o2 XAE BAIFAHIG) ofME FEY
9 ExFRINEE HAH olfEEL W
A7l 160C, 20mmHgodlx =ddgE &
AFZHT d&d FFYFY HPLCHL=
AF3A A8 F ANEHY FFE of
HE FZ599 FFEE 470nmelAH UV &
FFEAZ FH3}AY.

3. da ¥ D@

JuEITAN=S YAWLL Fig,
of JERA ulsh o] EEo] AEulol

SN

ZEIHE ol dYEYUSFINEY A JA 3

sl gAFEA ¥ede  olxumiga
(anomeric carbon)ell A§H F4719 4-
T4 Aol st AubdFe] 47|
7b FEIAE AFE oFuA ERA}
olgxd, FE&u NI E AFAA X
L5 AeAHdd AWGFo] A3ALA
(mutual solubilization)e] §lo.28 FE L o]
FAE AYEEe AddA anETIH
IAEZE AAES weEtA, eidd £x9
FE&E E¥ol7] M BEFE N&E7
AAs D GG ¥eFo FAEE ¥
A A8k of Cig= Holul g3ty
(transglucosidation)oll &= 44+ 1~49
A TEFES 7FESAIAA G447
LI FINEE dL Fo @424 8~16
Q AgF2 AowiF =, @) ¢
o] AeEEojol & ttaA HhurA o
2 S Ro] FUElng tyre A
ATFLE B2F FE&ul A Hu Gy
(solvent-free direct glucosidation)& €3}
ok 58w 2gejdst FAgugol s
T8 YU AYLIY x53F9 A
Hukgrlen g9 Ay Ag
He, 2559 F3E o &3 AHuEIHo
2 gdEIFIANEY FH4ITAHE A
3tar g sl e} XL Fe B Zv H
v, wrE2x 9l WEgAl7tol
T &, APGe 247 F4x Fol A= o
g uju FJEF A+A%Es oS8 2o

3.1. 2vl9 9%
YUESFFINCY F&3 2o o
At g Fad 29AA4E WA}

AEge] Evloly Zhed & Ac@HE
AggEo] HazHolor grh, dAEZ
FANE FAEGAAM wfFsA ] HE A
wdEe] Svrr FhsE P EYSFR
ANE T BRI FIAANES FE¥To] oy
2 AYLE Ac@nlE Frhee Ex7
ko] EENbEEGE IR AP
i dkgo] FXHY. =33 AWEE
¢} E¥l¥E Fig. 20 vehd wtgQ 2o o3

- 129 -

LR



rx
o

TP WP AT

1. Magnetic Stirrer 7. Microreactor

2. Heating band 8. Magnetic Bar

3. Vacuum -tight head 9. Dimnorth Condenser
4. Thermocouple 10. Vacuum Gauge

5. Temperature controller 11. Needle Valve

6. Cooling Bath 12. Vacuum Pump

Fig. 1. Experimental reactor setup for alkyl polyglucoside synthesis.
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Where R = Alkyl Group of Fatty Alcohol
Fig. 2. Reaction pathways of alkyl polyglucoside synthesis.
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B%E UEIY, FHEInGoR Y A
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Fig. 3. Effect of molar ratic of dodecyl
alcohol to glucose on APG yield.
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Fig. 4. Effect of catalyst content on APG
vield from dodecyl alcohol.
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Table 1. Effect of Mole Ratio of Fatty Alcohol to Glucose on Yield and HLB of

APG
Yield Monoglucoside
Fatty alcohol Mole ratio content(%) DpP’ HLB
anhydrous/hydrate
anhydrous/hydrate

1:2 88.4/74 58/62 2.00 136
dodecyl alcohol 1:3 95/97 62/65 1.67 12.8
1:4 94.9/95 75/76 150 12.3

decyl/dodecyl .
alcohol(45:55) 1:3 95/97 64/66 167 12.7

‘DP : degree of polymerzation
(HMF, 5-hydroxymethylfurfural)e] A4S
o HMFe BAdwtge wtg2%of uje
Y Wzste] B LRt Fohgl webd e
TR swhydrous glucese ‘Qﬂ‘ﬂ'%ol %’Zﬂ%—o—i Xﬂ%— Z}'AHEO‘] @2@
Al g8 mA

4l 1:3, 9% 1.0mol% A 100, 110,
120C2 W3AIY F A8E 22X F
EHAY dgol 470nmoAl A FIEE £F
3l FAT(extinction coefficient)[18]&
Fig. 6o =Al& ). Fig. 60 veld upeg)
Zo] HMFE #$2% 110ToA WA H7)
Al&aty, 120CdME FAAR7 §438] F
teteg AN EE HMFY A &
Fig. 5. Effect of catalyst content on AZ 22 INE +8L 1AY 110C

monoglucoside content. T gugc.
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Moz AAHR E31H Fig. 20| Jeld Fig. 6. Effect of reaction temperature on
LAz W TEgos Ry FNEFA relative darkness of APG solution.
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Fig. 7. Effect of glycosyl
transient glycosidation.
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Table 2. Comparison of
Process

Optimum  Conditions  of

LT g

Emulsification and Suspension

Emulsification process

Suspension process

Process conditions

anhydrous glucose Henkel
glucose hydrate process[19,20}
molar ratio(glucose/fatty alc) 1:3 1:3 16
catalyst PTSA PTSA PTSA, H»SO4
catalyst content(mol%) 1.0 1.0 05~20
temperature(TC) 110 110 110~120
reaction time(hr) 35 25 4~5
monoglucoside content(%6) 62 65 67
extinction coefficient ~0.10 ~0.10 Olg~(2)06 ((I;P’Ié%A))
~ EN10]
free 2.7° free 0.4
3 Q
residual glucose content(%s) poly 2.3° poly 2.6 5
yield(%) 95 97 95
’free 2.7 : glucose 2.7% only
Pooly 2.3 : polyglucose 2.3%
4. A B Surfactants Alkyl Ployglucosides” ,
p. 19, Marcel Dekker, New York
2248 o188 AHTHAN AFvQ (2000)
PTSAE AHE3td EXxgoz A% %%% 2. Hewin International Inc., The Role of
sgsstd GAFHSFANEE Y Surfactants and Their Market in

43, 8y 13, F9¥F 1.0mol%, ¥e2E
110C, Aitd 20~30mmHgol A F4-EE
Foll oF wF3AIZHE 2547, FrEET
o 9% = Z3AIL 3547t P EF
ZFINE 8 4 91%S B%A =¥
3gn FAEE 01032 Jegd. A=z
¥ Q4EYSIFIANEY 2HLS VS =
HALE FF 1%ol3, FLLHRIFAA
= g 35%, GAR-FFIA= T
65%°]9] HLB&<S <F 130]|3ith
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