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< Abstract>

Effects of the commercial laundry detergents, fabric softeners, and bleaches on bactericidal activities were
studied. Bactericidal activities under various conditions during washing, rinsing, and bleaching were evaluated
in terms of minimum inhibitory concentration(MIC} by a broth dilution method. The experiments were
carried out using Staphylococcus aureus and Escherichia coli which were usually employed in antibacterial
activity tests.

The results are surnmarized as follows :

1. All samples of Powder detergents(10 samples), soaps(7 samples) and fabric softeners(d samples) were

inactive against the Staphylococcus aureus and Escherichia coli.

2. One sample in the liquid detergents(6 samples) showed a very low MIC for Staphylococcus aureus and
Escherichia coli., and three samples showed a selective effect for two bacterial strains.

3. Bleaching agent{containing peroxide) did not have bactericidal effect for Staphylococcus aureus and
Escherichia coli. but the other{containing chlorine) had the effect for every bacterial strain in standard
concentration.

4. All samples showed bactericidal effect above 60°C.
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<Table 1> Specifications of commercial powder detergent

Gredients
, Surfactants Additives
Sample o . i Concentration
Ani -
code onic Non-ionic Cationic Bleaching El_lzy mn e/ Ty
LAS AOS Fatty acid |Fatty aicohol) Fatty acid | narural agent Ant;téaecl:tenal
series series series
Pl o) o] o] o 0.1
P2 o o o] o] 0.1
P3 o) o) o o] 0.07
P4 (o) o) o] o] Enzyme 0.07
Peroxy
PS5 o o] o] compound Enzyme 0.1
P6 o o 0.07
p7 o] o] 0.1
P8 o) o) 0.2
SPB*
P9 o] o] e) TAED** 0.05
SPB*
P10 e} ¢) TAED*#* Enzyme 0.07
O: Contained

*: Sodium perborate
**: Tetraacetyl ethylene diamine
**%: Amount specified by the respective companies
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<Table 2> Specification of commercial liquid detergent

Gredients
Surfactants Additives
v Concent
S:Iondl:e Anion Non-ion Z}’(&;ﬁgﬂ Anti- -ration
Fatty Fatty Pure | Fatty Amino | bacterial Others (%oy**
LAS | alcohol | acid | AOS | Plant soap alcohol {Plant | acid agent
series series series series
L1 o o] o 0.13
12 o) o] o 0.1
L3 o o o) o) o 0.1
' -Skin protective agent
L4* o -Antiredeposition agent| 0.5
-Antistatic agent
L5 (o) o) 0.17
L6 o e} [e] Fabric softener 0.1
O : Contained
*: Natural surfactant is 35% over contained
**: Amount specified by the respective companies
<Table 3> Specification of commercial soaps
Additives
Surfactant - N .
Sample code . . Fluorescent Antibacterial Concentration (%)*
tent (%
content (%) Sodium silicate whitening agent agent
S1 - 0.25
S2 >75 @) 0.25
S3 - o) 0.25
S4 >80 o) o 0.25
S5 >90 o o) ) 025
S6 >77 o) o) o) 0.25
S7 >90 o] o] 0 025
O : Contained
*:cm.c
A 7] fste] PR SN 42 dF YA AR FALFETY AL 57 93 TAR
A2 FRAA W Ftal o) RE oA g4 3fe] oF 2 Difcort?] nutrient agarS AML-aHQch
10Pcels/mIE 3 dEEYS HTad o 3t
AlS{HEH
2) 7] 3. Alsgiy
vAEY] AXNAFTEE A A GA ) AHEGA o] S dWtHo s HeAs59d
A2 Difoorbe] Mueller hinton brothE AMHEEIZ, A AUS A A ET (Minimum  Inhibitory Concentration
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<Table 4> Specification of commercial fabric softener and bleaching agent
Clssification Sample code Component Antibacterial agent Concentration(%)*
R1 Cationic surfactant 0.067
Cationic surfactant(pl 067
Fabric softener R2 ationic surfactant(plant) 0.06
R3 Cationic surfactant 0.067
R4 Cationic surfactant(plant) o] 0.067
B1 Sodi bonat .033
Bleaching agent odium percar on'fl e 0.03
B2 Sodium hypochlorite 0.33

* : Amount specified by the respective companies
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<Table 5> Bacterial growth in the detergent solution at various temperature

Conc. 0.25xSC 0.5xSC SC 2x8C 4x8C
Micro- . S. . S. . S. . S. . S.
organism E.coli aureus E.colf aureus E.coli aureus E.coli aureus E.colf aureus
Sam) Temp. |} ow|High| Low High|Low High| Low|High{Low|High|Low High| LowHigh Low Highl Low|High| Low|High
amples
Pl Jo|x|o|lX]OoO|X|Oo|X|O|X|OoO|X|]O|X|O|X]|O|X]OIX
P2 o X |Oo| X|Oo|XxX|oOoflX}|OoO}|X|]O|X]|O|X]O|X]|O}|X]|O]|X
P3 o|lx|o|xlo|x{olx|lolx|o|x|o|x|o|x|o|jx|olx
P4 ol X |lo | xXx|o|X|OoOlX|O|lX]O|X|OoO|X]O|X]|O|X!O]|X
PS5 ol Xjo | XjolX]olX|Oo|X]Oo|IX|O|X!O|X]|O|X}|Oo]XxX
P6 o|lxjo|lx|olxlo|x|o|x|o|x]jo|x|]oix]o]|x|olx
P7 olx|lo|xX]J]o|X]Jo|XxX|o|xXx|joOo|xX]oOo|X|jOo|X|O|X]|]O]X
P8 oOlX|jo|X|Oo|Xjo|lXxX|Oo|X|Oo|lx]Oo|X|Oo|X{|{O|X]|O]|X
P9 oiX|lo|xX|o|xX|]oOo|X|Oo|X}|OoOlX|O|X|O|X|[O|X]|O}|X
P10 o X|o|X|o|xjo|XxX|o|xXx|o|lx]o|x|Oo|x|Oo|x]|O]|Xx
Treatement Temp : Low : 10, 25, 40°C High : 60, 80, 100°C
SC : Standard Concentration(Amount specified by the respective companies)
© : Growth of microorganism X : Non-growth of microogranism
sk FEo) gig7) WEe o] F 25°CE AE3l o] A7} HARE AES Jepfdh P1~P109)
AZHE R #9] F4d] mE Alg ARG HF d AIZHE 79 F4& Jehlle §3%9 44371
& Both #9 S B A5 Halg = BE fARRIA7] qie] B =EoAes tixzes
71 931 FLeREseA A F 0, 05 2 4, 6, 24, P39l Z#E Fig 1ol YepiIth Fig 19 ZAeA
48N 7 o) AEfe) EFTE =3 AR A ) d P1~P109] ZE ASoA 6N F3E9)
6
5 /D Conc. of P3(%)
4 - —0—0.018
o
(5]
2 L —0— 0035
2
< —t =007
a4 A O
——10.14
.1
--O-- 0.28
0.0 T

I I
0 5 10 15 20 25 30 35 40 45 50
Incubation time(hr)

<Fig. 1> Absorbancy of detergent solution(powder type-P3) at various concentration by incubation time.
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<Table 6> FEffect of temperature on microorganism growth

Microorganism

Treatment
temp.(’C)

E coli 8. aureus

40

50

55

60
65
70
80
100

O : Growth X :Non-growth

XIX [X[X[|[0|0O|0]|0O
X{X (X (X [(0O{O[O|O
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<Table 7> Bacterial growth in the solution of liquid detergent at various temperature

Conc. 0.25xSC 0.5%xSC scC 2x8C 4x8C

Micro- . S. . S. . S. . S. . S.

organism | ECH | qureus | EColl | qurens | ECOll | gyren Ecoli | pveus | B0 | aureus
s ]Tcmp' Low High| Low High Low|High| Low|High| Low{High |Low [High| Low{High| Low [High| Low|High| Low{High
amples

LI Jo|x|o|x|o|lx|olx|o|x|o|x|o|x|mlx|o]|x]|x]|x

. (026)
L2 Xxxxxxxxxxxxxlxxxxxxx
0025y 05)
L3 ofxX|Oo|X|Oo|lx|O|X]O|X|O|X|O|X]|O|X[O]|X]|]O|X
@] X
14 oxoxoxoxoxox(m)x(zo)xxx><><
LS o|lx|lo|X|o|x|lo|xX|Oo|{x|Oo|X}|O|X]O|X]|[O]|X|O|X
X

L6 oxoxoxoxox(m)xoxxxoxxx
Treatement Temp. : Low : 10, 25, 40°C High : 60, 80, 100°C
SC : Standard Concentration(Amount specified by the respective companies)
O : Growth of microorganism X : Non-growth of microorganism
() : Minimum Inhibitory Concentration, %
22 0025%0MA, Live S aureusdl] A& F4o] Qlo} AaASAANTES AT F AU

Anre

10%, E. coiol] A& AE 20% A LS AAE
Ry L3e AR EFH glovy & AY
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sk

AAGGAA S E3HE ARGAIA ] 4
DAL AR Z Fol &3 vl
A7t FAHEIUTE ol ARGAYA e
A g, gk, A, IFLEA, 4
"**%LAJH- FH TR SO, Hlo| & AHEAA
FLEA, AR Soldt) 8% &
lﬂﬂ%‘mﬂ&} Hlo] & AWRTAAE F A A
*EOI A9 7] WED F2 MAHEHY &
Aliﬂﬂb Rog B AFidME 7 AA
RnoeZ Ure}‘xkt} T A (W)
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<Table 8> Bacterial growth in the soap solution at various temperature
Conc. 0.25x8C 05x8C SC 2xSC 4x8C
Micro- . S. . S. . S. . N . M

organism E.coli aureus E.coli aureus E.coli aureus E.coli aureus Ecoli aureus

S Temp. | owHigh| Low High| Low| High| Low|High| Low{High|Low|High Low|High| Low|High| Low| High| LowlHigh
amples

S1 o|X|ofXxX|]o|lXxX|o|X|Oo|X|Oo|X|]Oo|X|O|X]|]O|X|O]|X

S2 oixXxjo|x|o|x|o|x|o}lx]J]olx|o|x]|]o|x]|o]|x]|o]l|Xx

S3 olx|lo|lx]Jo|x|o|x]|]o|x|o|x|o|Xx|o|x]|]o|X]|ojx

S4 olxX|o|x|o|X|Oo|lXxX|o|X|o|X|]olxXx|o|x]|O|X]|Oo]|X

S5 O X|]O | X |0 (X | 0| X|O0o[|[X|O|[X|O|X|Oo|XlOo|X[|[O]|X

S6 o(xX|o|x]Jojx|o|X]|]o|x|o|X|o|x|o|X]|]Oo|X]|Oo|X

S7 ofX|o|xX|o|X|o|XxX|o|x|]o|x]|]olx|o{(x|Oo|X]|o0o]|X

Treatement Temp. : Low : 10, 25, 40°C
SC: Standard Concentration , 0.25%
O : Growth of microorganism

SRR A"E ZY 32 2RME dveTet
MRS T AA TS FA 2L 5 Utk

3. 18 MEHISI DIY2 HAN OiXls 28

I ] FEe 2xo wE HAYE A
Eo) MAE FFE JAuA gAY R 43 2
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<Table 9> Bacterial growth in the solution of fabric softener & bleaching agent at various temperature
Conc. 0.25xSC 0.5%SC sC 2XxSC 4xS8C
Micro- : S. : S. . S. . S. . S.
organism E.coli aureus Ecoli | . reus E.coli aurens | E-coli aureus E.coli aureus
o Temp- |1 ow|High{Low High{Low High| Low|High| Low|High Low High| Low|High| Low|High| Low|High Low/High
amples
_ RIf]o|X]|]O|X|O|X!|O|X|O|X|O|X]O|X]|]O|X]O]|X]|O]|X
Fabric |R2| o| x| o | x|o}lx|o|xio|x|o|x]o|x]o|x]|o|x|o]|x
softener | R3| o[ x |o (x| o x|o|x|o|x|o|x|o|x|o]x|o|x]|o]|Xx
R4|o|{x|lo|x|ofx|of{x|o|x|Oo|x|jOolx{o|x|[Oo|x]|O]|X
. e}
Bleaching Bl|o|x|o|x|Oo|x|O|XxX|jOo|XjOolX]O|X]|O|X X | o|x
(¢} o
t
agen B2|o|x]|o | x|o}| x| ol x 0B) X o) X | X[ X | X [ X | XX |X]|X

Treatement Temp. : Low : 10, 25, 40°C

High : 60, 80, 100°C

SC : Standard Concentration(Amount specified by the respective companies)

O : Growth of microorganism
() : Minimum Inhibitory Concentration, %

A9 =x9} A flo] 7 AFE d/do) doiktth
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X : Non-growth of microorganism
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ZAEIR Y AAol "estky A3t
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AL g dE3th By A% AH2E 10, 5, 40T
oA F AA tlg dgol YA ¥k 60C
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Ee 7 F ol J28E2 ERFgAAAAU Al
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AA) HHH ARe v]F AoF A7 B2
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