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2o ns Fael e BHoe AE
gk F-rlotgol 23k od3ko 7 Batuyious %
21 talc = kaolineoll 2] 3} benzalkoniumch-
loride9} cetylpyridinium chloride} & zhoj]
A3t AF+E 5 3 HornS-217 tale, kaol-
ne 5-°] quaternary ammonium compound 2]
MR gzl ol AE gl Hiehe] w
2 0] Yousef 5218 L riotgol 23 u}
g 4 AYos s s
oll 4 polyoxyethylen#] -3} =
A4 K5 sheba e 10 4
EUY A1eH B2 K80 Fo
k&<l talc % TiO, o} wp¥-Alql methyl p-
hydroxy benzoate {methyl paraben) & & 3}s}
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2. 4 8

2-1. A8€XE
2-1-1. A <

Methyl p-hydroxy benzoate(°]3} methyl
paraben) = W] wid stete] AbE= Danisol
ME AgErRos, wles Fu o Alshe
o] Talc NA-400% 500°Coll4 3 <]zt 3|3}
A7 AEERS e,

TiO, -+ American CyanamidA}2] TiO,
UO0-220g 500°Coll A} 3 4|7} 3]8}4] 7] A&
&9l 2 §-3HA4] 2 polyoxyethylene sorbita-
an monooleate?] vw] Atlas chemial Ind. ¢}
Tween-802, 2&|4-2 Shinyo Pure Chem-
icalsAle] Aok 1§&, #%& stetdl(olst
L.P)< o2 Witco ChemicalA}2] A&+
Carnationg 7+7z+ AL-£319

Sabouraud Dextrose Broth(¢]s} S. D. Br-
oth) % Sabouraud Dextrose Agar(°]3s} S.
D. Agar) = Difcorl AF-& AH&shalct =
g eldE Ay Ag g5 2+ Candida
albicans ATCC 1, 200-% A}-&3}3) o},
2-1-2. #F=A

S. D. Brothell Candida albicans ATCC
1,200% w2 loopa % E£3}e] incubator ol
A 32°CR 24417 vidd & AIFTHoR
Ab-&shad ot
2-1-3. 748 BaseXZHi

Base 1. methyl parabeng 0.06~0.20g7}
A 0.0lg 7tA ez A3 FHstx S.D.Br-
othZ 7}5lo] 77t 100miz gk,

Base 2. methyl paraben 0.12~0.25g 7}
%] 0.0lg 7kHA o2 A &3 33 Tween-
80 1.0gg 7}3 % S.D.Broth& 7}ste] 7t
7+ 100ml & gk},

Base 3. talc 5.0g, 10.0g, 15.0gol}l z+=}¢
Tween-80 1.0g< Z3}3} 3 methyl paraben
€ 0.02~0.25g71#] 0.01g 7rA e 2 A 7}3)
% S.D.Broth& 7}3}ey z2+7+ 100mlz 3t
o},

Base 4. TiO. 5.0g, 10.0g, 15.0gl z}+=t

fedEdlfb Bt #1135 (1985) (19

Tween-80 1.0g& &35}l methyl paraben
< 0.12~0.25g7+x] 0.01g zkA o 2 71§
% S.D.Broth® 7}sted 77t 100ml= ¥k

2 -2. A7

High performance liquid chromatography
(o]} HPLC) &= HitachiA}Al model 635%
A} & 5}od ©v] Spectrophotometer 2+ Hita-
chi A} A model 200-10-% autoclave @+ To-
my SeikoAAl model SD-30N-& z+zh A}-&-
ahaieh,

2 -3, Agay

2-3-1. 78 AHOlM2Free methyl pa-

raben &%

A 245 gF3te F3A oA &

Zol] £A)sl= free methyl paraben?] ¥ % 2
£ 23 A7) o8] 7] Wi ol Table 1

2 2 FEHAE vbEo] v ol Al A A

Table-1. Samples for Experiment

unit(g)
No. | oil* }’I‘,’I;rt;‘g’e‘n[ Water T‘;ge“‘l Tale | TiO,
1 |200] 02 | soo -] -] -
2 200 02 | 80| 10| —| =—
3 |200| 02 | 8.0 | 10| 50| -—
¢ |200]| o2 | 8.0 | L0 |1000] ~—
5 |200] 02 |s8.0]| 10| —| 50
6 |200] 02 | 8.0 | 10| —| 100
7 200 02 | 80| 10| —| 150

Oil* ; Oleiq Acid : Liquid paraffin=]1 : 4(v/v)

roli—— 200 MESH SCREEN
\ Ji—7F—- sticon auBBER GaskeT
N\ e
-~ -

b SILICON RUBBER MEMBRANE

: ‘-:—J‘t%TL

, = BOLT & NUT

HOLZER
MAGNETIC BAR

Figed. Two-chambered dialysis cell. (volume
210mi)



7} & 3}35}2|] 9%+ silicone rubber membra-
ne (Dow Corning Co. ¢] Silastic sheeting) *®
S A}l equilibrium dialysis®]®°e 2 &
A slel vl Fig. 13 72 two chambered cell
2 2010.5°CollA| &Fele F3tAE ©hE
FZFol= FH4E o] AT F /3
Z magnetic stirrerZ. A4 sl &
B2 cell®] Al 8& A7k 2 #Hsted HPLC
2 methyl paraben®l ¥=& &3tk
methy! prabeng] H-Aulw] e 3 = spectro-
photometeroll 2] 3&F @} ° gas chromatogr-
aphyoll 2]3&F v 2%, 22 Jiquid chromatogra-
phyoll o w2324 20 2o] m 3 5lo] Qle
o] 2 gl Folai= HPLCE ol &3t 3
skl HPLCS B4 278 column size 4
X 150mm, pack material;Lichrosorb RP-18,
elute solvent solvent;methyl alcohol :H,O
(50:50v/v), flow rate 1.0ml/min2 3}l
n] detector2 = L.C. flow cell$ spectro-
photometerel] © 7 5led methyl paraben2il.
V. spectrume] Fig. 2014] 2} Amax=254nm

ABSORBANCE

200 240 286 320

WAVE LENGTH (nm)

Fige2. UV spectra of p-hydroxy benzoate.
1. Methyl p-hydroxy benzoate.(M-P)
2. Ethyl p-hydroxy benzoate.(E-P)
3. Propyl p-hydroxy benzoate.(P-P)
4. n-butyl p-hydroxy benzoate.(B-P)

P-P

RESPONSE

JUIL

32 24 16 8 0
RETENTION TIME (MIN)

Fig8. HPLC Chromatogram of p-hydroxy ben-
zoate.
Condition
Packing ; Lichrosorb RP-18
Flow rate ; 1.0ml/min
Columm ; 4mm X 150mm
Detector ; UV (254nm)
Solvent ; MeOH : H,0(50 : 50v/v)
Chart Speed ; 0.25m m/min -

PEAK HEIGHT RATIO {M-P/E-T'}
-
o

0.5

¢ 020 W0 50
INTERNAL STD. (E-8). mg/100mi.

Fig~4. Calibration curve of methyl-paraben.
olm 2 U.V.254nmoll 4] &3l on] i
FF 2 2 ethyl parabeng AL&3}2dctk

&}

zZ74) 28] p-hydroxy benzoateZ X-gj

et ®EE ~111% (1985) (19



chromatogram-& Fig. 33 %-2w] methyl pa-
raben E A 2] calibration curve+ Fig. 49}
2ot
2-3-2. ojdE AH

ZA % base 1,2,3,4% 2] &t} cap tube 5
Qo] ZF 10ml4 @ 3 autoclaveoll A A o] ]
ot 1.05kg/em?, 121°CollA] 1587 =
#]2] & & shaking incubator (20°C, 30rpm)
A FAGel S|EE 2R WG F
A A base(HA 1)z st MBC (Minimum
Bactericidal Concentration)2¢8] o 2 A&l 3}
A & AA 1ol mlet Candida albicans
7 10° cells 7} HE% FAL HED Fin
cubatorell 4] 32°C2 244] 7} ujoFsled o] A&
ZAA O = gch Abd 5 sy £43°C
2 #2135 S.D. Agars H7d #lE= HA
o 15ml4 Ro] §ux7] F Zwjol AAI
£ vl loop & streakingdlod HF3S
cubatorol 4] 32°C 2 24~484]7F  uj ok s}od
Abd 58 shelskgich

2-3-3. talc ¥ TiO, suspensionoilA{

2| methyl paraben &2 2t

500ml F-odo] Foll talc 10.0g& ¥ 7+
100ml 4
A BB 4

Fa in-

N
_

=% methyl paraben -8-o8-&
&lod 20+0.5°Coll 4] shaker &
UHAZE AR ARE Hstel of Feln
HPLC & oo} Z methy! paraben ¥ & &
Hafo Fae Tk

3. Znt 9 oF

3 - 1. F3AAAML] free methyl parab-
en &%

Table 13 7318 {34 Al 8¢l Heled &

Zof Zalsle] w28 el free met-
=
=2
s

i

=

=

hyl paraben 5% 7] &l Fig. 11}— 7+

= B A
THT S22

mo oX

bl

2 Az g dialysis
o] %3l methyl paraben ¥ =& 4|71 8

{72 72 Table 20 vER Lo} 2l
ql dialysisoll#] 2tab7d 2ol 2] FA}F AHA
7 sk 3

1~ L J‘N‘

A )] (pseudo steady state) =

et MEst 2115 (1985) (16)

Aol 9lo]r] B-Zol} &z methyl para-

ben ¥ =S} ofwl A17h 1 Ebe] THE Fo

o] =3} methyl paraben % 2}2] 3344
e hem 2ol ehd 4 e
a C?
— aKi=1In (1 ‘C—wo‘ )
_ 1+ Kwg,+ 9>
A S S

o] Al-& o] &3}7] 9% 7+ parameter Fk
2. Table 33 3} dialysis 44 K& 3}
] #¥13ted 71 &3 Egke g o] Fo] A Table

=) 2 g ] __%__q] /(]
12] No. 142 2¥] Ongo—Z 12C

Table~2. Methyl Paraben Concentration in Water.

unit(mg/100ml)
sample
w | 1234567
Days
2 34. 64{29. 57|23. 55’19 67(24. 53/19. 4616. 26
4 56. 6745. 52/36. 86:28. 98|38. 31/31. 86|27. 46
6 75. 07|57. 67|44. 69/36. 7749. 58/41. 53|35. 31
8 82. 96/63. 05/54. 86/42. 95/57. 03/49. 29|40. 86
10 91. 5 66. 48[60. 17/50. 1263. 34/54. 10/47. 81
12 97. 20/67. 29/62. 48/53. 00/65. 31:54. 15|50. 58
14 96. 22/67. 33|63. 69/55. 76/66. 6558. 43|54, 74
16 98. 19[71. 71(67. 07,59. 10/73. 50/62. 96(59. 94

18 111. 17}76. 71/69. 77‘63. 74(75. 67(67. 22|63. 39
20 103. 08i72. 05/68. 64'62. 17|73. 00/65. 81}63. 30
22 111. 4873. 19/68. 50:63. 62/74. 26/70. 41/67. 05
24 111. 67(80. 62|72. 7166. 50{77. 89174. 66/68. 41
26 113.71)75. 95/70. 67‘;65. 72|75.6572. 4366. 74

28 110. 4376. 3372. 81 66. 5975. 71!72. 48/68. 00

| |

Table-3. Parameters Calculated in Equation 12

Sample No.| ¢, | ¢, | « | K.
1 0.228 | 0.772 | 2.120 | 0.530
2 0.226 | 0.776 | 2.129 | 0.530
3 0.218 | 0.741 | 2.167 | 0.530
4 0.219 | 0.742 | 2.184 | 0.530
5 0.223 | 0.794 | 2.165 | 0.530
6 0.215 | 0.729 | 2.186 | 0.530
7 0.224 | 0.761 | 2.137 | 0.530




7k toll chgk W gg
o] o] 2ol 7| 2R K=0.084 U2

Fetadch whelbd f3hA el Bl
3= methyl parbaen %2} A] 7} toll

= B2oA =
A TRTELR

Fig. 5ol el 2

o] %3} methyl paraben

1
s9be] AAA L —0.084at=1In (1—“C )

7} =} o] 8-3lod Table 22JC*, t
2] data % Table 32] 7z} parameter 2 €]
Cw & 3tA el E&Fo &8+ meth-
yl paraben?] 5% & AAldled BT ZH( CS
2 Table 42} #rci}

o} A&

Table-4. Concentration of Free Methyl Paraben
unit(mg/100ml water)

Sam-

plef 1 | 2 { 3 l ¢ |56 |7
No.

c* |34 33182 37)155. 10]127. 37]163. 40]136. 99f117. 26

Table 5. Adsorption Amount on Particle Calcu-
lated by Dialysis Method.

Sample No. 2 3[4]5[6]

|
Do oan” | 0 [27.2755. 00l18. 97}45. 38l6s. 11

Adsorption amount '

4.36

(mg/g) 4.4 3.04

3.63 3.47

Al A A x5 UA ] wlB A binding
st Al E5E AU YA Ae
t] TableollA] v}ElY} Z3lg Hol EZo &

A sk wky-A 9] 22 17%7} Aled g4 Al 2k b-
inding®g & o 4+ ok F71etg A7l
o3t wx pA g W g %74%% ct& Tab
ble 59} zte}h, 7o F kol talee} TiO. &

v mEhd mlece TiO, ¥ ok i 1.3wH 2]
2AE Fztetdoh uicel gub FAERL
I 3.38mg/gel gl cf

al
B

aol-

3

201

-
o
T

€®/c®-2.120¢")
w
T

w

0 2 & 6 8 10 12
TIME(deys)

¥ig. 5. The plot of diaysis time vs.
C’
log-gm 5 qgpc7 (C+° =234, 333mg/100ml)

Table-6. Results of Microbial Experiment

M-P conc.
(W/v%)

C—

0.15 0.16

0.12}0.13 | 0.
S ample ) ' u

0.17

0.1810.19 | 0.20 | 0.21 | 0.22 0.25

M-P+SD Broth |

M-P+Tween 80
1% SD Broth

+ |+
+ |+

M-P+ ‘Talc
Tween 80

1% 4

10% |
Talc !

+

SD Broth | 15% I

H

M-P+
Tween 80

W+ |+ ]+

1%+

. 10% }
TiO,+

H+

H

SD Broth

|
ad I
Sl |
|

|

15% l

Fl | F || ]|

AR AEAEAERE:
IR ESE:

[
+++:++

=
|
|
|

H

note ; 4-growth
—no growth
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3-2.-004g oY

dialysis ¥l ol] &3te] o3 2 tale &) TiO,
o] 2% methyl paraben®] F a2 o)y
el w0z shelal] $1sl] MBC Y
< ol&3d A3t tale W Ti0. 7 &
% ol 4] methyl paraben® minimum bacteric-
idal 5%+ Table 637} 7ztr} | Table 6 o] &)
N vle} 3ol Alwd A A Tween-80S =
7hehA] kS Wi MBCE 0.15%0)v}  Alwd
A A= 3 7hskel MBCE: 0.19% 7} 7))
°20% Hxo Wiy Zy Aats: A%
2.9y talc & TiG; o 3efell 2MBC2 =}
ol FEl3kA erAlu} dialysis ulwol] <]t
ZA 2ok whAsbA 2 talesl TiO, Rt} of wp

8 A5AE d 2RS4+ Uk

‘Table7. Adsorption Amount of Methyl Paraben

on Talc,
«Concentration of methyl Adsorption amount
paraben (w/v%) (mg/g)
0. 009 0.370
0.019 0. 602
0. 049 1. 308
0. 068 1.621.
0.114 2.107
0.197 3.532
501
0%
H
0.5
0.1 N
001 035 03 05

c{w/v%}
Fige6. Adsorption amount of methyl paraben vs.
tale concentration.

fesriaib £eiE A113(1985) (18

3 — 3. ftalc suspensiondi|A{2] methyl para-

ben Z &gt

dialysis Wt ol 2|3} free methyl parabe-
n &Aoo g Yriqtg tale & TiO,ol 23
methyl parabeno] &F2%& o + 2Uslen
o5 Sk 3l7] Hsle] talcol wE  Fat
AdE shalen] 2040.5°Coll4 HEo) =
19 & ol talc gt methyl paraben®] &=
F-& Table 73} 7tr}. Table 78 okus =
Fig. 63} Zo] Fataky S xof psled
shal A RA dY Bk ol A
42 Freundlich §at S&4]0] &3 dg o
vlalef o] WAL Hidsgos o
a=11.511C* 7" 2 3424 el o7
4] a¥= talc g% methyl paraben<] & ztek
(mg) °]v G& &2 ¥ o4 methyl paraben
o] Fxolc}

o

ol

ke ol
o > £ ro 32 o

O,

»

4. & 2

polyoxyethylene#] #3t#4]& o}2% &3}
Alell Qlod A tale & TiOzof 218 methyl p-
hydroxy benzoate®] F 23} o whg wpx
H5 L E Aebhx] Bl A o) Qg A
de Bl Qe e BEs 2o

1. Methyl p-hydroxy benzoate ¥ tale =
TiOu ol ®)8jo] Wy iol gasiglon of
£ FHel &% dgoz Azuc,

2. Methyl p-hydroxy benzoate2] ul® #H
% A 3lol vz &S TiO, ¥ o} taler}
o] ZA vebxtc}

3. Talcoll ©]& methyl p-hydroxy benzoa-
te2] F2take 20°Coll4] ¢=11.5-1C0 747 2}
Aoz bl £ 3lgich

Nomenclature

a : adsorption amount (mg/g)

Cx* : average of C,°

C1: concentration of dialyzed methyl para-
ben to distilled a at time ¢



C,0 : initial concentration of methyl paraben
in water phase for emulsion system

K : modified dialysis constant

t : time

V1 : volume of distilled water

V.u . volume of oil for emulsion system

V. : volume of water for emulsion system

K, : partition coefficient

a: (1+ Ko+ é2)/ (Kur+82)

$1:Va/V’

@ VIV’
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Inactivation of the Preservative in Cosmetic by the

Addition of Inorganic Powder.

Kwang Soo Jung
(pacific chemical Ind. Ltd., Seoul plant)

Abstract: The decreased preservative effect by talc and TiO, for emulsions obtained with polyoxy-
ethylene surfactant was studied by various analytical methods and biological test. The preservative
effect of methyl p-hydroxybenzoate was decreased by the addition of talc and TiO, and this result
was attributed to the adsorption of methyl p-hydroxybenzoate on them. Talc exhibited more decreased
preservative effect than that of TiO,. The amount of the adsorption of methyl p-hydroxybenzoate by
talc at 20°C could be represented by the following equation; a=11,511C*""
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