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A AHUBAAQ  sucrose distearate(S110), sucrose monostearate(S160), POE(20)
methyl glucose stearate(SSE20)3} LA RS 43 AFEY &©344 hexane(Ce), decane(Cy),
tetradecane(Ci4), octadecane(Cig)3} squalane(SQ), liquid paraffin(LP), octylpalminate(OP),
octylstearate(OS), alkylbenzoate(AB), isostearylbenzoate(ISB)E Al&3ta] o|BAEL A=
stRen dqdd gAY F= e FASYEE o) &89 fractal AL E YEMIATH
ANEA YA fractal AL 249 = L Saset 299 vFAo] FUHg wet A
Uetktth fractal Y-S dlEE 17~2802 QA9 T Pk fractal FRE o]F3 o,
S11071¢} S160719] Cis, SQ, LPS] fractal 291 30~322.2 Wy 77 Hlux x4d ¢
A T2E FASA. S1604% S110A419 fractal HLL 21~2622 HNE HLE fractal T2
97387, SSE209] fractal XA 15~2122 S1604 2 S1104] vt 2 =AU JFA +
Z2F o|FE A2E veEnth &Y T ¥HHe A ANGHAY FTFHA 4FE go
ABBgAe] JAeErt Y& vsd 28 P4t S1609 I¢E F2U sucrosed
T} SSE209] polyoxyethylene groupell 2% ol &3} 6] AA Yebgth
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Abstract

The o/w emulsions were prepared with saccharide surfactants which were sucrose monostearate(S160),
sucrose distearate(S110), and POE(20) methyl glucose stearate(SSE20). And for emulsion the oils used
were n-hydocarbon, squalane(SQ), liquid paraffin(LP), octylpalmitate(OP), octylstearate(OS), alkyl
benzoate(AB), isostearyl benzoate(ISB). The structures of o/w emulsion droplet were investigated by
laser light scattering and the fractal dimensions were calculated from light intensity curves. Increasing
of concentration, chain length, and nonpolarity of oils, fractal dimensions of emulsion droplets were
found greater. In general fractal dimensions were varied from 1.7 to 2.8 and its structures were fractal.
But the fractal dimensions of octadecane(Cis), SQ, and LP emulsified with S110 and S160 were
varied from 3.0 to 3.2 and its structures were more dense. The overall fractal dimensions of
S110 and S160 were varied from 2.1 to 2.6, that of SSE20 were varied from 1.5 to 2.1. So
it was found that the structures of SSE20 system were less compact than that of S110 and
S160 system, because the hindrance effect of polyoxyehtylene group of SSE20 was stronger
than that of sucrose of S160. The strucures of emulsion droplets changed according to the
nature of emulsifiers and to compositions of oil substances which they contained, and the

structures were found similar when the hydophilic moiety of emulsifiers was same.

I.A

MAYAZ FHE AAE G543 BAY Atold AWAH F7Z Adste] 2ol
A7 Frhete delgtdon BHAE Aot ole@ A e U e} Ao ¢
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nano 27 QIR AgolE 3 ERA Fat B =7 BEe] APYTH ge BA
He 2 @58 24% + Utk wed A A5AY, 33F 22 53 2L de
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RN #AAY FAE AAY I A} 2 AT FAHE IAFAQ cluster7t F3
A 240 g3ty oy & wEvl Fe Aot A EH4ER AGA F 53
GEHGAY B FEAG AR 27] Fhsk AFA L] 4L A2 FHERAAE 7
Tl WstE Fo] FaY A AA HellH A dFE 71F F A7) W' ol ¢
Ao g FEHAL @9 Fosg?

FEHGAZME F3°7 AxE® oa®l 38z gAPP50 $4HT gloy
ol Ziztel] tiY FUYoE UM BT FEA, 38 T 2L AR Aol =
A Hed R 843 8249 Aol 4AY =7, ARG AAA, BT 9% B
Ao st 33AA 9 Fxdd TS Ty GEQA Ao A ot

FRAE JAF7]2 S+ sucrosedl AWEAAE polyoxyethyleneAl & Hlo] A AW
A vt wjg Z2 4A mAFE(cme)E Zon 2% WEld mE 3 A4
kel Zzago] FHolA HIRA A} AWES AT T &7 FHYPsol AA
vesicles F4LET ofvet AAe distd fagde] A9 gzl HEA AE, A, o
% 87 T FokdM BAHHREA AYA=Z dFHn g

A B AFoAE sucrose esterd ABEAA YL o8 FFHY 29L& AHEE] A

A

Zd° A8A dAe FxYeEo A e s FADHE o5 AAlstnRt
3t o

II. 2 ¢

L AgAs

HEAY o/wl cdAL ZAFY] Yot AUFAYAZME sucrose monostearate(S160),
sucrose distearate(S110), POE(20) .methyl glucose stearate(SSE20)& Al&3lg o, BAAQ ¢
UL ABALY hexane(Ce), decane(Cyo), tetradecane(Ciq), octadecane(Cig)® X 8Heksld27)9)
liquid paraffin(LP), squalane(SQ), ¥4t <LAAXHEAQ octylpalmitate(OP), octyl
stearate(OS), ¥W&< AE<l alkyl benzoate(AB), isostearyl benzoate(ISB)E A&3slQth F4<
2x 2% SHTE AHESITh Table 1, 20 AHR S 4@A R st AxIAE Yehi
.
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2. 434y
21 JBAe A=

1wt% ABZAA FEA o] 1wt% AVEAHA FE&A 22U o] 025 05 10, 15
20wt% 2 A 7+ A2E 60+1°CE2 §AF hot plate stirrerol 4 500rpm o2 1587 £33
% aR3FAe Microfluidizer(MY110Y, Microfluidics Co., US.A)E o] &3t 2zt
6,000psil 4 53 SHAA o/wd olFAE Az 24 WA AZA Microfluidizerho]
olUE AHELS 7 Algete] EFE WA st FHRTZ FE3] AHT F AAstA

ZHo] Algd 2@ A E Malvern system(Malvern PCS 4700, Malvern Instruments,
UK)22 &0l 633nm<¢! 50mW He-Ne laser(Siemens, LGK 7626)9F PMT(PCS100),
stepmotor  controller(PCS7), correlator(K7032ES), pump/filter unit(PR98), temperature
controller(PCS8) 2.2 FA =] 9o, Figt dHolelE Malvern 4700 software® #4181t}

b. AE&H] 2 cell AH

Az o/w AEAL 251001°C F-2Z2A 19 X% F 79 qHEAS 0.06wt% =7}
HEE 22 SHFE 843 AE 2mlE s MY 95384 (quartz round cuvette, 5mi,
20mm)o] Yol AL ATh FA celle & AAHI|AA 2087 A F qF3d B2 A
AHste] AzF F AHEHT AEE &4 celld ¥71 A EFA cellg HAAZ|HA PMTO
A SAHE AIZE o2 34 cell EFY FHoY 2 A7 E YT FHE ABE
2 AE Y59 HAE AAS7] Y8t A Ao 045um millipore filter2 o 3}&te] ALE-3FY

Vatie] £ 2HLE PCS8E ol&3te & £X& 251001°C 2 YASA FAAHLH vat
Wel BA AA JFEE filter unit(PRIB)SZ 3] SAuith 108 A8t PMTE 53 &3
He A¥BE gol 0.2KCPS olgteld 7R FuH=z Fstdth & Alge disto 534 54
3t HEFghS doletR At
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d AH 3 (SLS)

AzF ofw LAY ABFEE FIPAPYELS)0E AU 2RHAE(H)E A°NA
150744 A0 %le] 2RztEd g AVFEUQ)E SHs A WE QA R 4
WFEe) WHERE fractal HUS Fohh |

m 4z 2 3%

1. Fractal +%

Az )} F2olE A9 A} YAEL MEZ 2EEAX cluster® FAHH o] clusters
7} A clusterst d&F o2 Adet AWE cluster® AFsA "ok o] clusterEd =
< W5 YR A3 FIAE A B 2ol EFFs R At 7YEA 4L &
A 23 Yok olg ol FeErt EFAS Y W Trst FAHAA HAAFE FFHoR 7
oA e FZES fractal FEECE 39 FFA= A9 27 fractal ALY Adez Fd
g #2eEs F2EL Moy o] H(ine)d MYz 1 290] 1, 2, 3 T3 gL
Ao 9o FAHE WA fractal AL dWHH o2 A5} opd Fo2 Yehdin)

Tatsumi Korenaga"™®5-& fractal o] Z/484E fractal 729 YEE Z718ie 22U
(compact)@ F+2& Yepdctn go fractal AL gol 16914 255 $443] W2d fractal
TE2YE JeEhd 160l YA F(oose) fractal FZojW, 30014 4.0rtole uf$ A
non-fractal +ZY& AJAbstgch

olgh Zo] fractal AU & Yo nx A&W, 2oz AP, a8a A%P gz
|=P53t ge FEE AN e 884 48T Ut

€4 W9 ARl dig AFZE (@ qR) 271l W} e &g Yehdnh o714 lg)
E AEEE gAY AAZE, Ree YA #A 3 A A (radius of gyration)& UERT qE
AdHEEA g9 2o

g=4zxn/A sin(6/2)
4714 A€ FAES 5 ne gulel FHE, 6+ ATLEolth gR<1Q) AS ABRE I(g)
© AdHESG Fod SARFEE HAd F dARRe AgRd Fe JdzHAL09 B
AR WY M2 2 JAA(particle element)ol A ATE WEL BE Be gas sixEZ A
A ¥ (construction) &2 WA A Ho| FAVFEE YehlAT Qlzte] 2771 o= A® (Y
RBHOZ 2/10, qRg<DASE YA2olM AFE RE Alo] o] 94215 Yehfo] A
7 B Ee 4R Qitd AIRE o AT g H¥F #AE Jehd

l
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o a2y AFEs & B9(Reg D1 fractal 720 tisiAe A¥H A JEHA €3
ABZE Ko)e YA S A 9FE dAH AFEAE U ge AFHE qol dsts o}
#g A go] AFAoz Fihde dAYE B
I(q)/I(0) o« P (1)
9 AolA AF4F DE fractal 2ol spu] AdHAE} S Fo g 249 727ER
H Dg 7% ¢ 9.2

2. Fractal 9

AzE oEA YRS #F fractal LS F3H7] Ashe] @A g I ABFE K
& 7% ¥ 2 (D€ log plotdtd log Kq)/ K0)$} log g8 A7} fractal 2+4& Fig. 1~3%
Table 3~5¢l 2tzt YehfAot

Fig. 12 S110& A&3t] Az F3HA(o]st AREFA-29, d:S110-Codll #F 1ol

o 2FA S110-Cs 9 A% Ceol FE7F 025wt%2 AlgE A AHSdE q oA e
E K@/O0)7F Aol AXgon Z4des & & Atk 283 FE7F 025~20wt% o2 Sl
el A Age dig ARZAEE AAYHAAN AFFHE A F, ABHE g9 &)
ZNe 2 4+ At 557 025~ 20wt%o 2 Z71Eo] wal zk Algd] ¥ fractal FLEL
17~2022 F7kste Aoz vehdtl fractal AU ARE 9 AFFES dehle J=2
A Ceo) FEF Z7HEl wa fractal o] F7HATHE e AR 7ol HFo] Bo] o] R
Adn & 4 9gon 1 F2E T 22 fractal FEFT G 5 YohBH

S110-Cis X E A& diste] 43227t A5z Fasy 439H g9 &4 HA
=7 S7HEl et AdE B Atk Cid FE7F 025~20wt% o2 F7Htel met fractal
AYe 30~3202 vehdth GRU G fractal 2Hgdo] & RS2 Ho} SS110-Cl Y=

B FZE SI0-CeRY BS 228 Juie] A Az

A&z e AAEEY AAo] A FFE L] o] F3k dA 2 HFo|F AW
B84 e AR &, ARRY £ HAA, wA71H AA, J718EH 72 Tl JilA IF=
Fedy & ¢ AUrh GOl F=7F S7HEe] whet Geol S110 WielA xR s F3to] AR
el Ageto] BEslo] Awuty kAol ZAaH IFAE FAIGD AT AAEAGA
Holl EA3he 299 @A Holrt F/ESE AUGH oAt $3Y B odY T
S3go] b AA FLste] EAAT ATl FAHHI] WEA Cs®l 75l S110% Cis
e SR} Cp 4 $-Yo) Bk A ZHE3td BAAT Awto] P A

o £
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7} B} ®o] gA4E RAes Az

S110-AB$}+ S110-LP8] E=& S110-Cs B S110-Cis® HIx# ASTHH AFRE #ALES
etz itk ABS} LPY ¥X7F 0.25~20wt% o2 Z7hetel wet  S110-AB¢+ S110-LP9
fractal A}9& 42+ 20~219 29~3202 S110-ABET  S110-LP7F 3A Yehstth whaba
S110-Cs 2 S110-Cisd ZASlAANE v|&kdA S110-ABE fractal 72E olF3 3l2od
S110-LP<& S110-ABE T WRFz7t 243 sjgAztn A€ ABY fractal gtol LPY 73
SR ZFe AL FAHF 29U ABJF S110 AT Atolo] AXE FEo] HFAHAFY LPRY
AX Adee] F4E FAgozA A Fite] ey FL fractal FLE Bole vt
o HSA4RF<Q LPE S110 Wl X5t A AWz st YAEY 3] B
o fA o]FoA £ fractal LS YEME Ao AZHE

Fig. 2& S160& AM&-ste] Az fstAld) &3 2otk Fig. 19 S110 A9 At A
Al Cs, Cis, AB, LP9] 57} 0.25~2.0wt% 2.2 Z71gl] wat A Algo] gist AdFEE A5
Hel2 7242sgoh S160-Ce9 S160-Cis9) fractal AHgo] Z+zt 15~20% 21~3122 S160-Cs
< fractal 7+2& YA S160-Cis2 Bt 2UF fractal 72E A & + I F,
ABHE g9 &l FEE & F U £ ABSF LPY A% oM X S110419 ABS}
LPe] At fAbstAl S160-ABS} S160-LPS] fractal Qe Zz 22~20% 30~3202
S160-AB2 & e fractal T32E o|F9 SI60-LPL Rt U IFAE JAste AL
Fig. 19] S1107419] A} FY3tA 4¥E & Atk S160 A9 fractal ALe] S110 AR Thi
22 AL 51108 AF7)E 2% F29 ¥HE S160L 9 FEREAM U oY HEo #38
3% SLI0RT S1609) WiidlA o Ao A= I Furt Auxoez Fy| wid
Aol vl Aste Qlx ko] 3ol oA ] WEQU Aoz AL

Fig. 3& SSE20& AM&-3te Az f3iAle] @& aoldh. a@elA SSE20-Cso] 74-¢ S110
2 S1609) Cete th2A FE7} 0.25~20wt% o2 F713e] wat A A4 f§ AFR=s}
A% 7he HHE ZAasAth SSE20-Cis 9A S1103 S160¢) Cith H& AJ¥AZE 7
£&% Holx o F, AR ¢ J&Yo] FFE ¢ + AUtk SSEN-Cs% SSE20-Cise
fractal X+4& 247t 10~159 19~2522, SSE20-ABS SSE20-LP9] e Z 7+ 18~22, 2.
6~2822 SI110 A%t S160 Algt fFALSHAl Ceith Cisol, ABRETE LP9| fractal Aol ZA Y&t
=tk Iy AXH o2 SSE20 A7F S110A19 S160 AR e }AFE Hola EH oA
<  S1108F  S1609) F4EQ  sucroseRThs  SSE209]  A42EQ  glucosed) QAE
polyoxyethylene group®l & Fof AF7t FdF oz AN Y& 719 o] vga oA @
€ fractal Y @& veldca Bz,
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Table 3, 4, 59 ZtZt A|=& S1104], S160A], SSE20Alo] ¥t fractal 2+ #& YRR
EE B39 S1104], S1604], SSE204] & Z-¢of diste] 2d HAE9 571 0.25~2.0wth2
2 Z71ge e}, agln e3teaAle gagTt G, Cu, Cu, Ciso2 F7Hl fractal 2Hge]
e & 5 Aok oA AW WRA ARAsE 24 F3to] AR wet Adete] &<t
AstAl =Hol 4& 79 3jfol FHE ] fractal ALgke] FUEtE AL AA4dEd EE oY
A9 ZAo] AB, ISB, OP, 0S, SQ, LP&o 2 A% wel fractal YL F718HE & &
Aed AL FAF LU AUT Alo] fA st AdTte] o AL FAFoE dA 3T
o 33E walde FE vSAF 24 AW UiRe AXEE  gIeiA AFLdA
2ol 4Ak 7t Fjol F7hete fractal Aol F7EtE Aoz AAEL

Table 69 S1104, S1607], SSE20Alel &3 U JE¥ F4 fractal ALHE YeEHHAU
S1107, S1607, SSE20A o thd ©@staAle] BF fractal AL 247} 23, 2.1, 15019 SAHF
R HSAF 24 48] ot HBEF fractal AHFE 26, 24, 21°t}h S1103 S1609] fractal
gol 21~262% HsotA LEE fractal FE2E Hole AL olE IeFY T}
E5 sucrose T2 Holgl7] f#Q RAeg FE&HAT, 183 SSE209 7 g S110
I S1609] fractal #ETF 2L 15~21 Holx JY&H oA S1109 S1609] 451
sucrose .tH= SSE209] -9l glucosed] @2 polyoxyethylene groupd] &3 Zof & o7}
FdHez 7N YA T o] thi ofEY FE fractal A FS eI YZEH.
Fractal A4& Y4AE 9 HAFAEE YeplE HT2A fractal gol F7H8de AL 4A
29} Bghol o] o]Fo} Fokm & 4 Yok matr SSE209] fractal gkl S1103 S160
o grEg FAge RS UEFTE/} bady d 2dsicdn B 5 J2o9 fractal gtol 15
A AL fractal +2E A9 FAHNA &&= SHE = ESAdg A F Aok

Astgo] SAF 2d 9 ARNEHAY AFH Fxo 02 AW EHHSIL fractal T
29 FA4o T8 AV dobn AEnth weA AW 42E & Aojdvd ddte 4
< Uehd # JE F2YEE UE F A Aoz AZEd

V.2 &

Sucrose distearate(S110), sucrose monostearate(S160), POE(20) methyl glucose stearate(SSE
200 AHEsle AzE JdEA YA FRIYHE FAAYE oL AP AH oF
I 2L AEL dUrt oY 250 BE fractal LS @257} Cs, Cio, Cig, Cis2 2, 24
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9 34o| AB, ISB, OS, OP, SQ, LP £22 F7}gel e} fractal A4S F7Hetem 2
9 =7t FE 75 0256~-20wt% o2 TSI, AWAHOE fractal AL 1.7~282% fr
actal T2& o|F1 glou}, S110 A9k S160 A9 Ci, SQ, LPY 32 30~322.2 i Fx7}
HlnE A% F2E JA%e Aoz Yesd. BE AEEYAY FHol W fractal A
%k-% sucrose monostearate(S160)$} sucrose distearate(S110)7} 2.1~2622 X2 v|&A e
%oy POE(20)methyl glucose stearate(SSE20)8] 73$-dll& 15~2122 XY Z& fractal A1
& UEHlTh Fractal L& 2Y9 FF9 27] a8z ARERAY 255 Hoe A5
FFE e Aoz Yegth Ad%e] EAWUSE fractal T2 A F8 AAZA AW
o 42E F Ay dste B4 U F & TREHE UE F g Reg 4%
g a3y & AgdA Jeid g T2 ded A& g sFAR olvd At &
el 9% 9 72 FHAAE #IAA 4¢7] dEel ALHQ 477 Fasih
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Figure Legends

Figure. 1. The log-log plot of the q dependence of the reduced scattering intensity as a function of
oil concentrations for S110 system.

Figure. 2 The log-log plot of the q dependence of the reduced scattering intensity as a function
of oil concentrations for S160 system.

Figure. 3. The log-log plot of the q dependence of the reduced scattering intensity as a function of

oil concentrations for SSE20 system.
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Table 1. The Chemical Formula of Surfactants

Surfactants Chemical formula Maker
. 012)160"3 a“‘O
sucrose distearate Croda Chemical
(S110) Inc., U. K.
H,(CH),),,COOCH, ]
sucrose monostearate O H Croda Chemical
(S160) Inc, U. K.
OH
H,00C(CH,) ¢
POE(20) methylglucose Amerchol
stearate(SSE20) o . Corp., U. S. A.
-(CH,CH,),-OH
Table 2. The Chemical Formula of Oils
Qil Chemical formula Maker
Kanto Chemical
Hydrocarbon CoHam2(n=6, 10, 14, 18) Co., Inc.,
Japan
Liquid paraffin CHA(CH CH Dow Corning
(wp) (CHadieanCHs U.S. A,
CH Nippon Petro.
Squalane s Ch c
em. Co.,
(5Q) H,C
{ . >CHCH2(CHCSH6)ZCH2 Japan
HC
0
O i | i
ctyl palmitate CHA(CH Z)Mé _OCH,CH(CH ) CH, Unichema
(OP) U. S. A
CH,CH,
0]
Octy! stearate I Unichema
CH4{CH3,,C—OCH.CH(CH) CH ,
(08) U. S. A
CH,CH,
Alkyl benzoate ___COOCHCH,., Fintex
(AB) (n=11-14) U. S. A
Isostearyl Fint
intex
benzoate —COOC,H,
U. S. A
(ISB)
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Table 3. Fractal Dimensions as a Function of Oil Concentrations for S110 System

con(wt%)

oil 0.25 05 1.0 15 20
Cs 1.7 1.7 1.7 1.9 20
Cio 1.6 17 17 2.0 3.2
Cis 2.0 21 2.2 23 2.8
Cis 3.0 31 3.2 31 3.2
ISB 20 25 2.6 2.7 2.7
AB 20 21 20 21 2.2
oS 26 25 29 2.8 30
op 23 23 25 2.8 3.0
SQ 26 29 3.0 3.0 31
LP 29 31 31 32 32

Table 4. Fractal Dimensions as a Function of Qil Concentrations for S160 System

con(wt%)
oil 0.25 05 10 15 2.0
Cs 15 14 17 19 22
Cio 19 20 21 2.2 2.2
Cus 21 20 25 29 24
Cis 21 22 24 27 31
ISB 21 20 2.1 2.2 24
AB 2.2 21 19 2.0 19
(01 2.7 26 2.7 2.7 2.7
opP 2.3 25 25 26 2.8
SQ 29 31 31 32 32
LP 3.0 3.0 3.0 3.2 3.2

Table 5. Fractal Dimensions as a Function of Oil Concentrations for SSE20 System

con(wi%)

i 025 05 10 15 2.0
Cs 1.0 11 12 13 15
Cio 12 11 13 14 15
Cua 15 14 16 13 17
Cis 19 17 19 2.3 25
ISB 24 25 26 2.7 28
AB 18 18 19 21 2.2
0s 2.2 23 24 24 25
OP 2.1 2.0 2.1 2.3 22
SQ 2.7 2.7 2.8 29 29
LP 26 2.7 2.7 26 2.8
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Table 6. Mean Fractal Dimensions for Differgnt Type of Surfactants

Surfactants n-alkanes ISB,AB,OP,08,SQ,LP

S110 23 - 26 °
$160 21 . 24

SSE20 1.5 2.1
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