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HAADEG A lysolecithin® Y43 #<A squalane(SQ), liquid paraffin(LP),
octylpalminate(OP), octylstearate(OS), alkylbenzoate(AB), isostearylbenzoate
(ISB)E At&3td Alzd olEdY AAe] A7), A4S B4 FAE AHEA
o33 Ze AAE A

TAHPATRAY S T3 AFBAYAE 2717F 1500m~250nm= A subemulsion
de FAFAR, 2YF FETF 0.26wt%lA Azt A7t Zasost 37t
e 299 dATE ASE ¢ F UM 223 SQOA ISBY £o2 2
o FAHo] F71E+E 4AY 77 FA4TE ¢ F UddY. AXRFAAE T
3t AR AT orRE #AHAY Rg)—% T F JUIL Re/Rn

FH S47< ISB, AB9 dAdHE 73, =342 OP, 05+ &©4d 2¢
2 BFA4F LP, SQt HdFd 7H7e FHYE S € F Atk Azd A9

CHBtStE EStsX| M25A1S 37—
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Abstract

The o/w emulsions were prepared by lysolecithin as a biosurfactantsto to emulsify
oils with squalane(SQ), liquid paraffin(LP), octylpalmitate(OP), octylstearate(OS), alkyl
benzoate(AB), isostearyl benzoate(ISB).  The droplets size and shape of - o/w
emulsions were investigated by laser light scattering.

With dynamic light scattering hydrodynamic radius(Rs) of emulsion droplets was
varied from 150nm to 250nm and critical concentration of oil in which the
hydrodynamic radius(Rn) of emulsion droplets decreased and increased was found in
the point of 0.5wt% oil concentration, and it was found increasing the polarity of
oil deccreased the droplets, the droplets size of SQ(polar oil) were lower than
SQ(nonpolar oil).)

With static light scattering radius of gyration(R,) of emulusion droplets was to be
calculated. From measurements of the ratio of Rg/Ry it was fdund that the shape of
droplet of ISB, AB(polar oils) were sphere, for OP, OS(apolar oil) were oblate, for
LP, SQ(nonpolar oil) were rod. The viscosity of emulsion in the form of rod was

higher than that of emulsion in the form of sphere.
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dAEe AAAARGAA g FF2AH T AW (soybean lecithin)® 3% #dAA”
(eggyolk lecithin) ol 33FE, 2F AF T FopiA ALgHz k. o]
%=H.(hydrophilic group)®t A5+ (hydrophobic group)®l F%& FFo) we & AW
g4¢ vepdng?,

2] 28 A D (lysolecithin) 2 lecithin®] #H o B3} ofdr|9 85 AFFY 7t
FRIYSLS BA5y] Ystd AARL TAXITAZ eRHstd AL Ao ¥
A€z Zo] HAARBAHAZA ARAIAGH ) £t A% FF, AF $HEF F9
A AHEE T AUt

Az RE FAARGYA L] FA A E A amphiphilic molecule)2A] &4 &
Blol A oA n| A% = (critical micelle concentration, CMC) o|4toll A& 3] 3Haggregate) st
o} ud(micelle)d FAFE Ao LA ATY.

olelgt njde| Fa% A F shue FE&A distd E8&A(insoluble) & G884
(sparingly soluble) £2¢ #7143} 23 (hydrophobic materia) & £3A71& 71£3
(solubilization) #A%elct. 37188t EBFe 7183 IXE low-angle X-ray
diffraction®, electron microscope®, NMR” ¥ light scattering® * 'V g ojgsto
BPHoz AT 4 Aok ACEEA R A3 229 3 729 33y 42
of wet 971gs 2AL njd YRy 9 5o AAsE Aoz ¢A Aot

AP fdatel 7] & FF T2 ke E29 fA XS 7HEstRe] dsto @

[e]
N

F2 WA HB2 o9 2e PR YA 27 T YL ABH 4 AF B4
ol %L F& 2% A Aok

gMNEL olFHE FHste A4EHo] glemz olE olfstd HEF

TP oy B dgdNe Pz

duitH o
(liposome) HA 7 AEALA Al Bt
E4E o]&3td A2 A& AT

2 dFodA e fRdAAEBE o/wd FAZ Algatd 2de] FRIE o/wd AEHY
A2 A mAe FFE AT AHEE 29 AR €@35add
squalane, liquid paraffin® A|¥AF &ZAo 28 2 7IQ1 octyl palmitate, octyl stearate,
&% A9 alkyl benzoate®t isostearyl benzoate AM&3Ml o™ Fid F X (laser light
scattering system)®t HT=AE AME3td olHAH {lx A7l 2 =& EFAHsP o of

r’

W
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1. A% A&
3AEA o/wl ANHEAE ZAF7] Y3l ARNBAAZA lysolecithin(Lyso)& AHE3}

o

Rew, BAYY 2de 23 v aAY liquid paraffin(LP), squalane(SQ), =4k
dAo| 2H 2 A2 octylpalmitate(OP), octylstearate(OS), WekE AlEQ  alkylbenzoate
(AB), isostearylbenzoate(ISB)$} #4202+ 23} FH4E AHEstY

Table 1, 20| A& A AT 3344 Az3ALE Yep AT

2. 439
21 AEAY Az

Iwtd% ARLGA FE&AH o] 1wtk ARLYA FE&Ao] 24 A¥o] 025 05, 10,
15, 20mt%2 T4E Z4 ANEE 60+1°C2 %A ¥ hot plate stirrerol A 5001‘Dm9_i 15
7 premiximgd ¥, IEFIFEAA  Microfluidizer(MY110Y, Microfluidics Co.,
US.A)E ol &3t 2d¢d 6,000psiolA 53] THAA o/wd AEAL A8 2
|24 Az Microfluidizerioll dolle 82 Zk Alg9te £¢& ¥As7] st
THTE ZE8 AFHG T FAgsAt

8 2

22. B¢ &2A
221 3d FA e

Azxd o/w ABHY FYFHWMA(R, ; hydrodynamic radius)® #AIAWAR, ;
radius of gyration)€ 2tz ¥ 23413 (dynamic light scattering method, DLS)3} &3
ZAH 3 (static light scattering method, SLS)© 2 ZA &4t}

3 A" FFE AXE= Malvern system(Malvern PCS 4700, Malvern
Instruments, UK.)22 #&o] 633mme! 50iW He-Ne laser(Siemens, LGK 7626)<}
PMT(PCS100), stepmotor controller(PCS7), correlator(K7032ES), pump/filter unit



(PR98), temperature controller(PCS8)2.2 /4= o} glow, & djojel= Malvern
4700 software® #2413ttt

222 AEFY] 2 cell AH

Az o/w ABHL 251001°C F2xoA 19 #XT & 4z odds 005wt
eyl HEE 23 ZHESFE A3 AR 2mE FHstd 9 95H 4 (quartz round
cuvette, 5ml, 20mm)el Hol A3EATE FA celld &3 AH7INA 2027 Al e
2 dug B2 oA AF F AzAA AHEEHT AEE S celld ¥ A SH
celle FAXNTIHA PMTAAN SAHHE F32E goz 33 cell BHY U &
4 9RE FsAh FAY ARELS A8 W UAE A At FA A
0.45 # m millipore filter2 o} 3}3t] AF&-319 Y.

2.2.3. Kl

Vatl9] &5 Z2H& PCS8E ol &3t £4 =& 26+001°C & dAsHA 4 Al
Aow vatle VA AA JEE filter unit(PRIS)C.E w8 ZAvit} 1023t filtering s}
o} PMTE %38 £3"E ASZE o] 02KCPS olstold AR Feiz TF3Uch
3 ANgd dsd 534 FAsd WIgS dHolgz SRt

A
oX

i

224. ¥433F (DLS)

AzE o/w ABAY FHY BRHR)E FHFAFDLO)YP LR Figen 4%
T M 53 st FFFLR Yl AdzdRdAM SAd AdFEY
M3to] ol PMT(PCS100)9 =23t #2Hphoton)®] T digital W4 o2 ¥3tsto
correlator(264channel, K7032ES)elA4 ‘&334 (autocorrelation function)

cumulant® (Malvern 4700 software) 2.2 A4+t

tlo

>
A
ret
ol

Az o/w AHUHY BAIHALAR,)S AAFALUELS) 22 Fadd. FH4AE
(6)e 30°0A 150744 521322 25708 Az =] dig 4d FEE FAsto A4

rl
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o] @ AP ZEe HsE Guinier plotg ol &3] @ e P9 Wzl we

wa e 0o v)gr2 2y 249997 RE Fa

A0 41l po2

714 g AFHEEA q = (dr/A)sin(6/2)0) A= GAEY 33633.3mm), ne 29
=4 E5(1.33), 6+ &4 (degree)oltt.

A AHEE H=A= SibataAte] Ubbeholde F=AIE AHEatATh A=AE

AsA7H ke @ PN UNL BAE W 24 FREE AHdn AFHos
£

BN
N
=2
=
e
rN
_o_[:l
™

0.45¢m millipore filter2 VA E AAS olMELZ A F A
ANA AT 28l Abgste B3, Egpaa, Ho)A FE WAE AAT F o}
HELSE MAste Algstdrt. &4 25 $2Z(model : N4-B, HAAKE, GER)Z
AHg3te] 256+0.01°Co2 FRIstAeH, 24+ A9 e 53 A3t Hagoz AHEs)
Ak

993 Bo Auel ARYHAL AN S AVBHAZ o] 2j7 AYHE 29
B BEANY 4EAHS WAL of W ARLHA o] 04 2 F43te]
H

$39¢ fAsd0k BE APAS YA Z Avgda 29 1Y

Aol 2719 Hakol JFE AAA Ak
o8 gt AHEF 099 Fxo] wet AzY WA Axte] FARH WAL 2
skl Fig. 191 Lhehigich
ARA Azt 2= 0 FE7F 05w%] AHANAN FaeATt HAE 27
e o 4 goo] oo E57} uZA9 SQ LPA IHF AB, ISB 02 W
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o wat g Az arle Faste 3FE veEha o :

A Yxte] A7NE dEA YAk uiRe] EAse 2de] Fxo FTF, 299 vt
43 A 2@a ARNBEAY T2 IS
TR EE= AW Abolo] ERjste Fog dEA am‘“' ),

dutqog ool o] FrHETE oEH U] AVt TUkEe Ae & 7 A
on ol mA YR Q9o AXsE T AAEY F/E date vEd dde
2 Azgn, 9499 ¥E7 025wt%dd A A7 e o
= Lysod] &F7|7 2 #Ate] 43lgoe] vt ZatA ZAEst] Ueve RAes
Zzgrh. =38 SQ, LP, OP, 0S, AB, ISB £22 999 Z4o] 342 QA a
717F Zadte d4E Hola dud oE HIFARY SQY A% Lysod £719 SQ
7o) ok Asgog sty YxAVZE A YEpgen SR ISBY Fde
Lysod] 449} ISB3te] Aol <dt 73 4308 9t 4zt A717F 714 FA
et Aoz 4zkag.
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2. HARE 2t oEA4

8t Fig. 2~8 JERA L.

Fig. 2~80l4 & ¢ A%o] 299 FE7l 0.0wt%~20wt% o8 F71ge ut
2t 10/ 1) 9] BAZE AMNAAM HME] HojdE & 4 Utk adn
SQ, LP, OP, OS, AB, ISB €22 299 I40| AR we AIRFEe 4=
GEHE THAN AAFHE WaE Ae &+ Aok

mata el FE7F St wet aeln 24 FAo] T wet 9
28 A4 Yt 7oA HFHE Wdn & 4 Ark

o

0
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Fig. 9% Fig. 2~89 1(0/1(@% q¢*9 BAZRE A 71L718 §8o
Qe AWH YA BYNAVAR)S YEHD TFolth Fig. 1149 2o o
Qo F57b ZoAYOl et 299l 4o BAT WA AR =277 2
Gehbs AE ¢ 4 Ak

4 BHHAVRRYS FHFHVARYE BA
FEWs HE R/RS) & Yehd 3Yelth Slayter®”

Nse ARBAA 8 T DEA §9 ol BY JHYYL FUL 4Y$
E3te] Ry/Redl gol 16791 Aol Heideloln Ry/Rul ol 0772 5ol

$38 799 44 d9E S1 Az AASFH.
Fig. 10914 & 4 $1%0] 2 A%elq Azx@ oAdd Ye R/R ahe
068~132 ¢ & Utk WA o dH YAE Wele FHF SgPuo
e Aoz B9 4+ At 2R 299 FE 27HE R/Redl @tol 7

oz wol YA THAA HogHz ABAYT 4z4HE el F4
52 Ry/Re®l @0l Zade Ao uol AR¥eY B He 3

rir

A R

YA ABHY Fee U9 AEY FFo] F7Mgd w2t AAH YA
el FE7F 22 AL ¥8A Jdoh Az A

F 2 59 94%<E Fig. 1o Yty
T ARl H=F4FY SQ Brele 299 FE F7HE
metA] FxEE AE F7isbe Fig. 109 Yebd SQ9 Re/Rn & E& 067004
12622 F7tste AL & F A @A SQY YA FHEe LYY FEv}
7l MM FEOAM o er ¥ ¥ £ Aok 2eu Fig. 10, 11
AM & 5 UKol SAFAISB o Ftoe 299 F=7t 7 W& J=
Z7F Zo] SQol vjste g FHonm oA FEI} 05wt olFAME A U
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A3 e RHolm YLS & & Utk a8 Ry/Ry &t EF 06794 0802=
SQo) ulEle] WEle] o]l HEL B 4 Ut wEAM - SAHFA ISBY A=

T8 AHE FaH e go] FAGI o & 5 Yo
v. 4 &

HAAARLAAQ lysolecithin® LY EQ) squalane(SQ), liquid paraffin(LP),
octylpalminate(OP), octylstearate(OS), alkylbenzoate(AB), isostearylbenzoate
(ISB)E Agatel Az ABA) YA A7), 4 AED AW B3} 2L
A48 <&

dAdYdzE A717F 150m~250m=Z A subemulsion
dE A9 n, 2949 Fx7 0.255wit%l A A9 77 FAdgHrt F7b
ste 2499 dAFE eS¢ 7 AV 23 SQAA ISBY £o2 2

. ARFRBL §

h =

tlo

A
st At@REY AEEH 2 RE BHIHAUNE(R)E 7 7 UAJNIT Ry/Ry

2 B FAFS LP, SQ Hdde 771 Y S & F Ak Azx" o
Ao dxe FEYA) Blgto] 2HdE A9 FEVF 228 ¢ 5 dUh
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Table 1. The Chemical Formula of Surfactants

Surfactants Chemical formula Maker
H,C —OO0CR .
Lysolecithin | Kyowa Hakko
HC —OH Q
(Lyso) I {l Kogyo, Japan

H,C —O0 ——P —OCH,CH,N(CH,),

Table 2. The Chemical Formula of Qils

Oil Chemical formula Maker
Nippon Petro.
Squalane CE;Hs Ch Co
| em. Co.,
(5Q) ) :
CHCH,(CHC,H;),CH, '+ Japan
HC ‘2
Liquid paraffin Dow Corning
CH3(CH2)18 20CH:
(LP) SR 20 U. S A
(0]
Octyl palmitate CH(CH:) G -OCH, CHCHYCH, | _nichema
(oP) U. S A
CH,CH,
(@]
Octyl stearate CHACH? C OCH: CH(CHS £H Unichema
(0S) * il I U.S A
CH,CH,
Alkyl benzoate . COOCH,CH... Fintex
(AB) (n=11-14) U. S. A
Isostearyl .
benzoate @ COOC,Hyx ﬁln;exA
(ISB) T
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Figure Legends

Fig. 1.

Fig. 2.

Hydrodynamic radius(Rs) of emulsion droplet as a function of oil concentration
for Lyso system.
The ¢’ dependence of the normalized inverse scattering intensity as a function

of the surfactants solutions

Fig. 3. The q2 dependence of the normalized inverse scattering intensity as a

function of SQ concentration for Lyso system.

Fig. 4. The q2 dependence of the normalized inverse scattering intensity as a

function of LP concentration for Lyso system.

Fig. 5. The q2 dependence of the normalized inverse scattering intensity as a

function of OP concentration for Lyso system.

Fig. 6. The ¢ dependence of the normalized inverse scattering intensity as a

Fig. 7.

Fig. 8.

Fig. 9.

function of OS concentration for Lyso system.

The q° dependence of the normalized inverse scattering intensity as a function
of AB concentration for Lyso system.

The q* dependence of the normalized inverse scattering intensity as a function

of ISB concentration for Lyso system.
Radius of gyration (Rg) of emulsion droplet as a function of oil concentration

for Lyso system.

Fig. 10. The variation of Ry/Rn as a function of oil concentration for Lyso system.

Fig. 11. The variation of viscosity as a function of oil concentration or Lyso system.
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Ry(nm)

Fig. 1.
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—-- 08
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Fig. 2.
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10)/X(a)

1(0)/(q)

Fig. 3.
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1(0)(q)

1(0)\(a)

Fig. 5
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Fig. 7.
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Fig. 9.
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Fig. 10.
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Fig. 11.

viscosity(cp)
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