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Growth of Pseudomonas aeruginosa
in Cosmetics(Emulsion-type) and the Effect of Antiseptics

Mi Sook Ryu, Jang Kyu Kim and Nam Ki Kim
Dept. of Chemical Engineering, Sung Kyun Kwan University

ABSTRACT

Most of cosmetics are emulsion-type products which contain the sources of nutrition, ie., vegetable

oil, mineral oil and carbohyrate etc.. Thses additives are usually very susceptible to the contamination
by microorganisms. The purpose of this study is to obtain the data necessary not only to prevent
dermatopathia occurred by microbials but also to maintain the quality. n this experiment we observed
the growth of P. aeruginosa in the cosmetics with or without antiseptics so as to prevent contamination.
During the contamination period, the phase became unstable and creaming phenomina was happened
together with some discoloration and bad smell. The pH of cosmetic was decreased from 7.6 to 6.0 and
the concentration was increased from 1.443 to 1.453 in terms of refractive index during 40 days incu-
bation. By adding antiseptics to the cosmetics, the number of P. aeruginosa from the challenge test
method were decreased from 10° cell/ml to 5x 10° cell/ml. For the antibacterial effect against P. aeru-
ginosa, p-hydroxy benzoic acid propy! ester in phosphoric acid buf fer solution showed the best result.
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Component Weight
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Peptone 10g
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Table 2. Formulas of laboratory prepared cosmetics.
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Prepared cosmetics(water : oil)

Sample No.
Component ! 2 3 4 5
(90 10) (80 : 20) (70 : 30) (50 : 50) (30 . 70)
Stearic Acid 05 05 05 05 05
Cetostearyl alcohol 10 1.0 1.0 1.0 10
Glycery! monostearate selfemulsifying 0.5 0.5 0.5 0.5 0.5
Microcrystalline wax 0.8 0.8 08 038 0.8
POE(20) Sorbitan monostearate 15 15 15 15 15
Sorbiran sesquioleate 0.5 0.5 0.5 0.5 0.5
Mineral oil 15 45 75 13.5 19.5
Squalane 1.0 3.0 5.0 9.0 13.0
Caprylic/Capric triglyceride L5 45 7.5 135 195
Lanolin oil 1.0 30 5.0 9.0 13.0
Tocopheryl acetate 02 0.2 0.2 0.2 02
Di-Water* 617 57.7 477 277 7.7
Glycerine® 100 100 100 100 100
Triethanolamine® 03 03 0.3 03 03
Carbomer 941 (1%)* 120 120 120 120 120
*T = water phase®, W A2 oil phase™ T+ gt}
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solution, phosphoric acid buffer solution, potassi-
um chloride sodium hydroxide buffer solution 67}

219} W}EANEA) S synergism$
off A-&-3}sict.
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Table 3. The specifics and physical properties of antibiotics.(22—23)

No. Specifics

Chemical formular

Permit volume Physical properties

p-hydroxy benzoic

1 HO G COOCH, 0.1%
acid methyl ester —

* low toxicity and high stability
+ typical antiseptic and the efficacy

p-hydroxy benzoic

acid bueyl ester —CH(CHs)

range . pH 4~8
- the longer chain length, the lower

p-hydroxy benzoic

, ~hydroxy HO @»cooa{

0.1% . Y
solubility, but  anti-microbial
action increase

- mixed ester have synergism

0.1%

acid propyl ester —(CHa)
acetic acid CH.COOH
4 * buffer pH : 3.6~56
buffer solution +CHCOONa utterptt -3
ic aci NaH; * H:0
5 phosphoric acid aH:PO, « Hy - buffer pH : 5.6~80

buffer solution

+Na;HPO: + 12H0

potassium chloride
6 sodium hydroxide
buffer solution

KCl + NaOH

* high antimicrobial
action for bacteria,

yeast, and fungi
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Table 4. The specifics of microbial cells growing in cos-
metics(8).

Specific Microbial cell's name

Escherichia coli
Staphylococcus aurens
Pseudomons aeruginosa
Bacreria Bacillus subtilis
Streptococcus faecalis
Micrococcus sp.

Staphylococcus epidermidis

Apergillus niger

Fungi & Penicillium citrinum
ungi . ..
Trichoderma viride
Yeast ..
Saccharomyces cerevisiae

Candida albicans

Fig. 104 Hojx]5o] euido g x4}
& sl P. geruginosa; =
e} 20T el A tha f?:
£ 7o vehgch 024 ALl
o] edd Aol dinigk FABs} s Hgd
o2 wolzr}.
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cell number(cell/mé)

2 i 1 L n L

O 5 10 15 20 25 30 35 40

Time(day)
Fig. 1. Effect of temperature on the growth of P. aerug-
nosa.
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Fig. 2. Growth of P. aeruginosa in prepareds cosmetics at
20C.
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Fig. 4. Effect of inhibition when antiseptics (400ppm)
were added into sample 3.
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6. A1g#F2) P. aeruginosaol] g FTHL p-
hydroxy benzoic acid propyl ester + phosphoric
acid buffer solution>p-hydroxy benzoic acid
buthyl ester + acetic acid buffer solution>p-
hydroxy benzoic acid methyl ester + phosphoric
acid buffer solution>p-hydroxy benzoic acid
methyl ester + p-hydroxy benzoic acid propy!
ester >p-hydroxy benzoic acid buthyl ester + po-
tassium chloride sodium hydroxide buffer solution
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hydorxy benzoic acid propyl ester>p-hydroxy
benzoic acid methyl ester + acetic acid vbuffer
solution>acetic acid buffer solution + potassium
chloride sodium hydroxide buffer solution®] 2
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