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Solubility of methyl paraben and MIC to E.coli in non-ionic solutions

CHUNG, Kiomin
(Pacific Chem. Co.)

ABSTRACT

Increasing the concentration of the nonionic surfactants the solubility of methyl

paraben was increased.

This is called the solubilization phenomenon and caused inactivation of the
preservatives used. The MICs (minimum inhibitory concentrations) on E. coli were
increased at the same time. So the relation between the solubility and the mic
could be expressed as S—S,=R’/R”” (M—Mo) and in this case R’/R”" was about 2.

I.F W

vol g4 AdddAe FAFS dAETY
of 34 =& FItAANEAN F L9F Y=
o] A gk, Folgolit oko] ZAAHEFAA %L 7
g wAEY AL gAste 2A7 AY Ao
o, 2318 AF MrlEe dE diA, &
3] p—hydroxy benzoic acid ester(o] 3} parab-
en o2 B4E)E TRAFHAA) '

Hlo] 24 AR BAYAe] o4 paraben LA
3 dFE FA4(15,17,18,), pH Wil w
E AA44 (10,11), &3 %(6,19), molecular
sieve ¥ (2), F3=4(10,15,17,18,19)¢ ol &
g 225 s oA AFR@, F
A9 FAUG13), 4% #GE e 24
(8), Coulter Counter & o] &3} uld (16)%9]

MAEYd Yy Fez AYgh

22 A EE O EE AFE $¥AY ¢
& 2AATAY ALEAAY I AR
o (19,21,22), FeIHYA Wzt |4

el £ ARGy 44 gi= o
HadA Free] AAE Tween 20°¢ H4 4
& Aoki (1), AHBAAe AU o
S kR e FHTog 2H 5T HaA
}5— =9 v 23 Kostenbauder 5(17,19)8] =2z
7} o1& #olc}h, Kostenbauder 5-& Ao H7h

%4 A ¥g

H wEAe F3/ATHA g2 o"
vl etel ol go) ovlz Rg Figoh
R gke] Ak y49 Fxof whet ‘a‘ifH‘: 7hd
Aolold Ax 24 U AL Aol ofFuf.

2 A AR 1% ol Fol A me-
thyl paraben &} &3 2.9} E.coli 8] 4 &2 oA
A9 e 4 rze A3BA S zastg .

— 103 —



104 KOR. JOUR. MICROBIOL.

1. %8 % 7%

BiRE® 24 methyl paraben & ol 3}3t4l &
+ A mp 128°C2 Heoldty =z, vlo]e
A 342 =Tween 20° Tween §0®, Tween
80°, Erij 58°, Brij 78°, Brij 98®* & n = ICI
it AEE A gstdm, AHEE AdRAA 4
F3ol oE 389 Table 13 zrh.

Table 1. 3ol ARNYAAY 4EF % HYy

459 | 3 % 9
Tween 20 Sorbitan POE(20) monolaurate
60 " monostearate
80 ” monooleate
Brij 58 POE (20) cetyl ether
78 ” stearyl ether
68 " oleyl ether

POE=polyoxy ethylene &%, ( )=POE 27}
mole 4~

Ao A48 FF= E. coli ATCC 25922 =
A, nutrjent broth el 4 37°C, 72417} wj %5
dutA el W oz zasted JFA o g s,

O BERE 24 1 1-10%9 =4 A=A
242 oj o] methyl paraben & e @z 25°Cof
A 724 F AR Y g o] FA 3 H, IAE
9] methyl paraben & o =}3le] 2 A sk, A
2 Al 3]4ste] methyl parabens 2 &
UV spectrophotometer & A}-8-, 255my off 4 &
F2E2 2AAG@).

@ E. coliel 9% AxeASE AA 0.1
—0.2%7tx %4 100mid] 0.01g 9} 714 o2
methyl paraben & A s}sx 100°C, 158 714
3t} AFA N g (Pl & methyl paraben
9] E#lof -8 NaOH 2 H Azt Halstgd-g)
10° cell/ml =] = 5wl okl E. coli FA& 4 F3}
2z, 25°ColA AeaiedA 4, 8 12, 2442 A
3ol 1mlA Fokel  Fo4E 2Py

2047 Al 27 R EFEE 09.99% 7
AL FEI 0.17%2 JElgtomz, 244
Zh el FF 99.99%F HaAIE FEE H4Y
Az =z sgrct

{Vol. 19, No. 3

@ AHBAHA Y Fxzo] @& methyl paraben
dAsxs 24 2% Aoz AP 5
=% Z7A7 <890 0.028 74 2.2 methyl
paraben & A r18h% 100°C, 1587+ 7Fd 3o 4
TAN (el 27 ARBYA 22T
0.0IN NaOH 2 f=]Awag F3lge o 7
443 5Y392), 10%ell/mls| =& af =l
E. coli T3¢ A F5tx 25°Coll 4] 244 7 2 -
g F Iml & st YFrE 24z =
AR F T+ 99.99%%F 7+4 471 methyl para-

bens] FEE Fohlch

I. &% % g

7 AlH A4 A9 xxo] utE methyl paraben
8} g3 == Table 2.8 7c}.

A A A9 =5t 51319 methyl paraben
9 = dAA Folste], Tweens) 7
2 80=60>202%, Brijo] 7% 98>78=58%
vrebitet. whebA] Tween Al 9doj i} Brij Al Qo)
Avk 7ol AR YA AP Qe Ay
k&4t lauryl 3= cetyl, stearyl, oleyl <=0
2 Z7}3}= methyl parabend] £ =8& =7}
Age &+ A

Table 2. Solubility of methyl paraben in vario-

us nonionic solutions

Tween Brij
conc.
20 60 80 58 78 98
2 0.43 0.43 0.46 0.35 0.48 0.46
4 0.66 0.68 0.68 0.76 0.52 0.72
6 0.84 0.98 0.97 0.90 0.73 1.00
8 1.10 1.03 1.14 0.98 0.87 1.18

10 1.33 1.52 1.42 1.22 1.38 1.63
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Table 3. Minimum inhibitory concentrations of
methyl paraben to E.coli '

<onc. J Tween 20 Tween 80 Brij 98

1 0.22 022 0. 24
2 0.26 0.30 - 0.32
3 0.35 0.40 0. 38
5 0.40 0-50 0.55
7 0. 60 0.63 0. 68
10 0.70 0. 80 0. 88
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Fig 1. The solubility of methyl paraben and min-
imum inhibitory concentration to E. coli in
various nonionic solutions

Table 4. comparison of solubility and-minimum

inhibitory concentration in nonionic

solutions
nonionic R’ R R'{R”
Tween 20 0.114 0. 056 2.0357
Tween 80 0.119 0.063 1.8534
Brij 98 0.157 0.074 2.1216
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