Hlo| & FRE 1AM {LREdS] B Xl 8
3 F o
eIHYE(F) AehgdT

The effect of nonionic surfactants on the antimicrobial
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P.0.E Sorbitan monolaurate, P.0.E Sorbitan monostearate % P.0.E Sorbitan
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LA, wix], 454 o A|Rd=

L1, AdZEF
2 A¥o] A8¥ AP¥FFEL Staphylococcus aureus ATCC 6538,

Escherichia coli ATCC 10536, Pseudomonas aeruginosa NCTC 10490& A}&3}el

ct.

1.2. 9 A
2 Ago] o| &3 ujx|2&= DIFCOAL AHF L X Table 13} o] 3F-¢] wix|&
AHEEE] AlE o] wjt-8 w2 AL&StACL

1.3, 54
2 Aol AN WEAHEE vy ARHUEI WS Methyl
p-hydroxybenzoate  (Methylparaben) : FIET¥,(#K) ()9 AE3
Imidazolidinyl wurea (Germall-115) ;  Sutton Labs. (n]=) QW Methyl

p-hydroxybenzoate®} Imidazolidinyl uread 1:18 EJ}3 Z& AF&3sigicl.

1.4, AF™"EA
2 A¥oj A123t AHHYAIAE= P.0.E Sorbitan monolaurate (Polysorbate
20) ; ICI Americas.(m]=+), P.0.E Sorbitan monostearate (Polysorbate 60) :

Nikkol Chemicals, (d¥), P.0.E Sorbitan monocoleate (Polysorbate 80) : ICI

Americas. (0| =)& AME-3lgct.
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Table 1. The composition of medium (%)

T.S.B T.S.A T.S.A.LT

Tryptone 1.7 1.5 1.5
Soytone 0.3 0.5 0.5
Dextrose 0.25 - -
Sodium chloride 0.5 0.5 0.5
Dipotassium phosphate 0.25 - -
Agar - 1.5 1.5
Lecithin - - 0.07
Tween 80 - - 0.5
D.W. (ml) 100 100 100
pH 7.3 7.3 7.3

T. S. B = Trypticase Soy Broth

T. S. A = Trypticase Soy Agar

T.S.A.LT = Trypticase Soy Agar containing Lecithin and Tween 80

2.AdFFY HY w2 &%

AP AEF 35S 289 HFY T.S.A ApAujRlof HF3lo] 37°C, 2447
gt F olRe2RYH 1WFe] F& sl T.S.B wixA 30mlE ¥HT
250ml-Erlenmeyer flaskoll zjd%£3ted 37°CollA 24A12F Hujor sttt Al 8F2
o} #3 w2y ZFAH A= T.S.B viA] 100ml-& 383 500ml-Erlenmeyer
flaskoll 2x2] MujgdE HF Y F 37ColAM 40rpno 2 HEtujgstAA 6412
BHLZ 1nl¥ samplingdte] UPulE ¥ A F T.S.A plate’del]l =g, vjgyt
¥ Hutglo] B4 E colonydE &FAstgch
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T.S.B medium 100m! in 500ml-Erlenmeyer flask

< inoculation 2%-seed culture

Incubation at each time

< 40rpm, 37°C, Shaking incubator

Viable Counting on T.S.A plate

Scheme 1. Cultural condition of using Microorganisms.
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Az ujegstel WA Eol wE Fo AAPES wjxle) TeEo| wet by

3.2. AREEAY sxof o} MIC Y Y FF

Alg#E& T.S.B ujz|o| A 37°C, 20-24hrs. ZF viP¥ ¥ T.S.A platedto] 2
o A $lopd2 2=} AJ7HEel Aui Py} T.S. A platei} 22 HE 19 Zo]| &
23t AF™ Qe E4 1onlol 712 Y, WEAA HFYo e sidcnt. A
HE URA =& HIH T.S.B A|HBol sta At AYH ARYEH 55
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2 9F%® T.S.B Alg ol 7ste] 2t sz F0|3 F, AV Jet 5SS
A wRA 7} Mo1EH AP TolA HE A€ E 0.1n1%] HFE T, 37°CoA
4827t wjXdte] WA Bxo wE Fo AY IEE EE x| utet 3PS

MICE ZAlstgict.

4. AF52 ¥ 538

5Coll B3EQ T.5.A AbHux| e FF& 19Fo] 33t B T.5.BulA]|
10miofl HZEslm 37°C, 24Xt Adiui(33)E F, LHERIE ol
10,000rpm, 1587 PAE2I3 ¥, A5AG AL DV & |8 23 ZAE
AAsted DW.E 718) 10m1E Eo] FFHoE Ag3stch. nle] E£H|3E 50l
o] 7} 2& A Eo A7) 714 AFAL 1X106/n]l AEE FFH ¢+ I=F H
7tstedct. olette ujdZZAolM E.coli W S.aureus?] Z-$olE 0.5mE E7L
st 51, P.aeruginosa: 0.7ml&E A £ ¥ Linear regression methodol wie} 0,
2. 4, 24hr. 7tAS T ZAAA O E 1nl% Samplingdto] T.S.A.LT plateifol U
3= colony4E FA 3t ZAAlzte] wE HAFFY APEEE At ¥FH

& zapsteict

Sample Lotion 50 ml

« inoculation size 0.5-0.7ml

Reservation at Room temperature

Measurement of growth microorganism

Scheme 2. Preservative efficacy test of products,
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Fig.1 o4&} o] s.aureus ATCC 65382 F-=717F A2 glol BAt7]o =3}
=u £85E A|Zt2 24hr. 0|93, E.coli ATCC 10536 S%7]7} uf-$ Zotz
oo theFAlZl W AAEI E=HIE AIZFE 24hr.o] A 9FEon,
P.aeruginosa NCTC 104902 -F<7]7} 6hr. &2 E}Fo] B3}l ZAgdon, =3}
£ Al 30hr.o] £@Fqct uwleltd, £ AHojA 7} o] ¥ e
t=7] FHEQ S.aureus ATCC 65383} E.coli ATCC 10536 16hr.,
P.aeruginosa NCTC 104902 18hr. ujt%t & AZF o T A}L23}grt}.

2. A A" g Aol 23t Py w3

2 Ay uol2 AHEAHAF HB/7 & ALY Polyoxyethylene
Sorbitan fatty acid esterql 3Fo] WH ol njx|= WF AT

¥ MYl A&% S.aureus, E.coli, P.aeruginosa 3% A|EFFE 33
F % At WE-Y Yol oM uEFFY Eriole} AE, Ao glo]
A STl BHd 2F2 ABH FFolrhis-is),

EX wE A Al % ST Nipa-Me] 79 0.3%, Germall-115% 0.4%F ¢}
8 1Y AT HAY + Ude HABEER sto] A|Pych

oX.

2.1. P.0.E(20) Sorbitan monolaurateoi] 2]¥} wiiial w3}

Tween 202 =3 A0 F HIB7IZE 16.7¢) 484 o] AHBAAS
propylene glycolo] & #x]Ql= 4AS 7IX 2 Qo 3AFo] 71434, F3
A2 glo] AMgHC}

T.S.B vl oM 2] Tween 20 H7lo]l 23t W ol mx:= kol tisle] A
¥ Ae Fig. 29 Pk,

Imidazolidinyl urea= Tween 200] 2J3} Wi o] of3kg wixjolor},
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Methylparaben, Methylparabenz} Imidazolidinyl urea Z&I¥|i Tween 200 2]}
FRHol S A Lol EHZEHEC] EUrh Hlo]2 AHB A o7t W}
Hael B¥d3t 2z ofg Bart ooy}, wWEAIL nicellevfolo] &3l
2 sjo] W] 2AHE FoT ALRHTHIE-18)

otebr], Tween 202] H{7to] Hold+&F HWHAY H/M EI vi H7is o]
o} &R o g Ale¥ T} Imidazolidinyl ureat H]o|-& AHBAIA Tween 200] 2
3l WEFHel A J¥S WA sttt oiwb, AEIF 3FLE RF
Imidazolidinyl ureaol] tisted jado] ZE L Ho = UEelydc)

IR}, E.coli= Methylparaben, S.aureust Methylparaben®} Imidazolidinyl
urea®] ZI Ao th3lA LidE& A A Attt o]& E.coliZ} Methylparaben
of cisl W83 & 71xA dethe H2Y Orth(O Bt dx]siaict. & HU¥
ol-2] Imidazolidinyl urea?] MIC= P.aeruginosa 0.15%, E.coli 0.14%,
S.aureus 0.10%©. & Kabaral19)2] P.aeruginosa 0.2%, E.coli 0.2%, S.aureus
0.1% 2h= Ei1o} vlasto] B fzb Aolstglom, Methylparaben X oF7te)
zpolzt olddrh ole & Aol AHEY F ok 43 W AY UYL Aoz
Atz "l

HYES tHEE. £FALLE U3l w42 EFol ARANEE 83l BY
o] glom, Fgol 2% E}FFolY LAt 2FE0] B 7heEo]l woBR Az
Al o] 3EFd F247t aWdHrl AFoR T HF L WA HoE o
ZlefEoll A Fol Bxuol MR FEU v]FEL FA2 doluhr] o FAqt,
XA AHF BRI HMYEIY RFES FIY 2400 FHof thF LOT
of e nj¥E 249 Welo] Ml

ubeta, AZAJEY MY 9 a%Ko] HAMS| 2FEH, ok MWERAPA] WF
Aol FF W wE Aol glojA] AL thFt EH SHE FE8] L)
of & Zeg AR
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2.2. P.0.E(20) Sorbitan monostearateo]] 2]¥} wlii=e] W3}

Tween 602 =3tA] oA} o8 HIB7IZ} 14.920 4843 Hlo]lL ARYAMAZ
propylene glycololl & &2+ AL 7HA3 dor RFPEZ &, I ol
frEA 2 go] AMgHrh

T.S.B #fx] ol A 2] Tween 600] o3t YH-Hol n[x]&= G ¥l tisie] UHY
A= Fig. 33 rh

Imidazolidinyl ureat= Tween 600l 2|3 A3 YHof F3g wx| ¢Igkory,
Methylparaben, Methylparaben} Imidazolidinyl urea Z M= B¥AE3E A
diojrt, WAdHog Hul Methylparabenol 9lo} E.coli, Methylparabenz}
Imidazolidinyl urea® &3 A&3F 7299 S.aureus:= YA AH zx]| ¢ige
U, A8FF 3£ 25 Imidazolidinyl ureaoy th3ja & Alge] 231 Al
T 0.4%4 74 U8 & 71Ech o]Ate] Aztoll A Methylparabend Polysorbate)
Hjo]2 AHEEA Tween 60 H7iol 23f A ¥/ H3 Ut} ol
DeNavarre(20)  Patel2} Kostenbauder(21) Tl Mitchell(22)2] ofajZ&F o] whxz)
3], ®lEd WFAIL vl ARRAGA L MR d3 A YL Hrohe
B e}l dxstgdrt. =¥}, Imidazolidinyl urea®} Methylparaben?] Z3}A}E Ao

SR AAFEAE F, WA EHeR ¥ WY A5AE A

1
T
5 gldrial Atg€ch

dn
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Fig.3. MIC curves of the test organisms to preservatives in T.35.B

containing various concentration of Tween 60
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2.3. P.0.E(20) Sorbitan monooleateo]] 2J3¥t wri-¥e] W3}

Tween 802 Ic¥tA) o4t o 2 HLBZEZL 1508 878 Hlol& ARHGA=R
propylene glycolol & =X HAE 7IAAL dlen F3] 7|25paEe oo
A] Tween 603 T H3 2] {3A|2 Yol A-gHrh

T.S.B wix| ol 2] Tween 80 H7ioll 2% WH-ol njAl= FFol rthste A
H3t A= Fig. 4%} Zrh

Al FF 352 Imidazolidinyl ureacl ths] 2F HIB=71x] W8S 71A
t}. =¥t Imidazolidinyl ureat= Tween 800] 2j3j Wi o] BHAd3} Ex|&= ¢
9t o1}, Methylparaben, Methylparabenz} Imidazolidinyl urea Z% ¥ Tween
80o oj3f yF-Hol EHAEE S IA Uorh oy e
DeNavarre(23) 2] 0.1% Methylparabend 1% Hlo]-2 AHBA A 2] E2)3lollA] W
o] M ¢k Bael dxstadrt. ERE, Proprzantll) 52 2x9] ulo]& A
g A o] E2|5toll A= 0.2% Methylparabenz} 8% propylene glycol?] E3¥til-&
o2 njREY AL AAY ¢ A= BYEH Yolo] cf3) Busiact

Methylparabenol] 1o} E.coli, Imidazolidinyl urea2} Methylparaben 3%}l
glo] S.aureust= W3 7HAR] ¥fuch

Orthe} Lutes(4)o]l 23 T.S.BulollA] E.coli®} S.aureus”} Methylparabenof tj
3 W8& 7HXA gtz RaEgoy, £ A¥ZAIfo)M= Polysorbater] H]
ol ARYZA Hrlol 3l E.coliv= W& 7IARA] dgkert, s.aureuse= Wi
d& 7tHxtl ol Polysorbaterl Hloj2 ARAH/JA HI7IE Gram 3ol tizl
A BRI AYPHE HAeE Alm™ol

ER Orth(24) 2] s.aureus7t T.S.B ujollA HHAE ALY F¢+ U8E
712 A] dethe Baet £ Ao WRAE TYAHEY ZFol Polysorbate
80& F7I2 HIIsIH&A] EY FUY AE Bdch
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Fig.d. MIC curves of the test organisms to preservatives in T.S.B

containing various concentration of Tween 80
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3.AFe YR H3

AH& Lotion#HF, & Table 29} o] djo]2 ABHZA| Polysorbate 60
AR HF o] AEFFE FF, AELY HAIEF HHYE 2AL YEEE v
¥ #A>2} Fig. 5, Fig. 6z L}l

Table 2. Formula of Lotion samples

sample
Raw Material
I I I

Purified water 65. 89 60. 89 48. 89
Methylparaben 0.20 0.20 0.20
1, 3-Butylene Glycol 5.00 5.00 5.00
EDTA-2Na 0.01 0.01 0.01
TEA 0.30 0.30 0.30
Purified water 2.00 2.00 2.00
Carboxy vinyl polymer (2%) 15.00 15.00 15.00
Stearic acid 1.20 1.20 1.20
Cetanol 0.40 0.40 0.40
Polysynlane 8.00 6.00 16.00
Lexol GT-865 - 6.00 6.00
Cutina CBS 1.00 1.00 1.00
Polysorbate 60 0.50 1.00 2.00
Arlacel 80 0.50 1.00 2.00

Al (%) 100.00 100.00 100.00
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Methylparaben 0.2%% Y5 A|Eol vjo] AHB/dA| Tween 602] & 0.5,
1.0, 2.0s8 2] Brstqd APFF 32 £33} Linear regression method
of (1. 13)m}e} AlzhE (0, 2, 4, 24br.) BF+E FAFY A3, Gram SHFY
E.coli ATCC 105362} P.aeruginosa NCTC 104902 F HEF 247hjo) Aldg
O}, S.aureus ATCC 65382 Fig.5, Fig.63} Zo| D-valuex 5.2, 8, 14hr. 2.8
/ZAE et F, 0.2% Methylparaben® & ¥ Lotion #|Eof AHEZ Az},
Fig. 58 o] P.0.E Sorbitan monostearate 0.5, 1.0, 2.0% <02 ETAsl
AZch  webd, HFUAME A3t wix] AN} BUsHA vlo]2 ARY
’d#oll 2}3 Methylparaben2 E¥/33%} Hol ¥elxglc)

AHF ol A Methylparaben®] E¥/d3}= Fig. 62t o] Tween 602] ol u]a|s}
gct. &, Tween 602] o] 0.5% F7lHoutel S.aureus ATCC 6538730 tls}od
D-value7} 3hr. % golkith. ol&s, EAHY AW IFHo=2 Hol 0.2%
Methylparaben® 8 ¥lE-3}51x} & 72 Tween 602 8ro] 0.3% $=2& dx] ¢o}o}
of 3, AW LA} Tween 608 TFL EUS ¢l& 79 Methylparaben THE
°| obdl Germall-115%=te] E3} UFAHAE AHE3lE Zo] nBEH ST QgAY
A goletal AtmHCh

3RE o] ¥ vlo]& AVHYAYAH Y Algo] ol ol A4F
o2 782 W2 487t AMSEE Ay B3E 3 BE HAE A o
3208 WHA EFFEE 4% etk 22 B/ Aol =) wiet
A, BRE AW Az ciste] AF& 73] dod ¢EElela Algdc}.
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Fig5. Survivor curves for Saureus ATCC 6538 in Lotion with 02%

Methylparaben containing 0.5, 10 or 20% Tween 60
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Fig6. Preservative death time curve for Saureus ATCC 6538 in Lo-
tion with 02%  Methylparaben containing 05, 10 or 20%

Tween 60
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Abstract

In order to investigate the effect of nonionic surfactants on the
antimicrobial activity of preservatives in the presence and absence of
P.0.E(20) Sorbitan fatty acid ester commonly used in cosmetics and
pharmaceutical systems, these experiments were carried out by determining
Minimum Inhibitory Concentration(MIC) values and MIC values of adaptation
against test organisms,

And also the inactivation of the preservative against each microorganism
in formula added with various concentrations of P.0.E(20) Sorbitan
monostearate were measured by use of a preservative death time curve.

The results obtained were as follow :
1) Nonionic surfactant inactivated Methylparaben to varying extents, but

not Imidazolidinyl urea.

2) A combined preservative system was inactivated to a little extent
(range of 0.16-0.20% Conc.), no adaptation was observed for the S.aureus
ATCC 6538.

Imidazolidinyl urea complex combined with Methylparaben had a broad
antibacterial spectrum against the Gram(+) and the Gram(-) bacteria.

It was found that preservatives had a synergistic effect by use of mixed
form of preservatives.

3) In formula preserved with 0.2% Methylparaben containing 0.5, 1.0 and
2.0% P.0.E(20) Sorbitan monostearate, E. coli ATCC 10536 and P.aeruginosa
NCTC 10490 died quickly within in 2hr..

4) However, From Fig. 5, S. aereus ATCC 6538 died more slowly within

increasing surfactant concentration and the D-values(Decimal reduction
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time) were 5.2, 8 and 14 hr. for samples containing 0.5, 1.0 and 2.0%
P.0.E(20) Sorbitan monostearate, respectively.

5) In the case of Methylparaben, no adaptation for the E. coli ATCC
10536.

6) All of the nonionic surfactant, P.0.E(20) Sorbitan fatty acid ester,
used in the experiments decreased the effectiveness of Methylparaben, but

not of Imidazolidinyl urea.
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