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The Establishing Test Method of Bactericidal Activity and the
Evaluating of Korean Disinfectants/Sanitizers Efficacy

Hyung-1l Kim, Kwang-Ho Lee, In-Shin Kwak, Mi-Ok Eom, Dae-Hoon Jeon, Jun-Hyun Sung,
Jung-Mi Choi, Han-Saem Kang, Yong-Soo Kim', and Kil-Jin Kang*
Center for Food Safety Evaluation, Korea Food and Drug Administration
'Korea Health Industry Development Institute

Bacterial suspension test was used to establish Standardization Test Method to investigate bactericidal activity of
disinfectant/sanitizer product. Using acceptable verification methodology, test substance showing S5 log or higher
reduction in viable count against Escherichia coli ATCC 10536 and Staphylococcus aureus ATCC 6538, representing
Gram-negative and -positive bacteria, respectively, under test conditions for 5 min+10 sec at 20+ 1°C was
considered to have sanitizing capability. All disinfectant/sanitizer products tested under manufacturer's recommended
in-use condition gave good reduction values against major food-poisoning bacteria. This standardized method was
valuable for evaluating efficacy of disinfectants/sanitizers and could be used as Standardization Test Method for

assessing bactericidal activity
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N¥F: APl AMEE Escherichia coli ATCC 10536, Sta-
phylococcus  aureus  ATCC 6538, Listeria  monocytogenes
ATCC 19111, E coli O157 ATCC 43888, Yersinia enterocolitica
ATCC 23715, Bacillus cereus ATCC 11778%= HAEA|H- 2w
e 2 H-2RE Eofdel ANt 7 #FE tryptone soya
broth(Oxoid Ltd. basingstoke, hampshire, England)oll 4317
% tryptone soya agar(TSA; Oxoid Ltd. basingstoke, hamp-
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shire, England)oll Altialed 37°CellA 18-24417F wlFalsion 2
b g 33F wiko g &g wiokE kS AREEIeH, A
oF2 BASF o] A& ARSI

3]l Tryptone, pancreatic digest of casein(Sigma-Aldrich
Co., St. Louis, Mo, USA) 1.0g, NaCl 85g2 Z7/4 Lo
=9 & FFate] ARE-EIIch

F84: O 3 st BFeld Aas

-Type 1: lecithin(Sigma-Aldrich Co., St. Louis, Mo, USA),
3g; polysorbate 80(Fluka chemie, Switzerland), 30g; sodium
thiosulfate(Sigma-Aldrich Co.,, St. Louis, Mo, USA), 5g; L-histidine
(Sigma-Aldrich Co., St. Louis, Mo, USA), 1g; saponine(Fluka
chemie, Germany), 30 g& FAjde]] 7] [ LE THE &

-Type 2: polysorbate 80, 30g; L-histidine, 1g; saponine 30
g; L-cystein(Fluka chemie, Switzerland), 1 g& 4ol 7}ateq
1L T §9

“Type 3: 0.075%(V/V) thiomalic acid(pH =7.0)Fluka chemie,
Germany)

-Type 4: polysorbate 80, 30g; lecithin, 3 g; L-histidine, 1g
< Bxalol] Fhske] 1LE BE 8

“Type 5: polysorbate 80, 30g; lecithin 3 g& 3|l 7ist
o 1L ¥HE 89

-Type 6: D/E Neutralizing broth(Difco, sparks, USA)

RS £ AE MgCl, 1984 ¢} CaCl, 4624 ¢S & 1Lel
ga)8ki &9 BE NaHCO, 3502gS & 1L Sallstich

g A 3mLet 89 B §mLoll /TS Hbel] 1LE A
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Z2F(100 g/L, B4, Difco, sparks, USAYS AM-31S1
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Validation of experimental
Test procedure .
condition

s E e84 7] 378 A 5 B (2005)

. . o Dilution-neutralization
Neutralizer toxicity validation .
validation

interfering substance interfering substance neutralizer 8 mL interfering substance
1 mL 1 mL +water 1 mL ! mbL+dilyent 1 mL
i ! \ {
bacterial test suspention bacterial suspension bacterial suspension product test solution
1 mL 1 mL 1 mL 8 mL
! i ! i
| 20£1C, 2 mint10 sec | [ 20«17, 2 min+10 sec | [ 20¢1°C, 5 minz10 sec | [ 20+1T, 5 mintl0 sec |
! l 4 {
product test solution transfer 1 mL mixture 1 mL
hard water 8 mL . . .
8 mL into petri dish +neutralizer 8 mL
4 i l !
[ 20£1C, 5 mint10 sec | [ 20=17C, 5 minxl0 sec | [ pour plating with TSA | [ 2021C, 5 minzl0 sec |
¢ ! d 1
test mixture 1 mL+water 1 transfer 1 mL incubate at 36x17C bacterial suspension
mL+neutralizer 8 mL into petri dish for 24hr | mL
! i !
[ 20£1C, 5 min+10 sec | [ pour plating with TSA | [ 20+1C, 30t min |
{ i \
transfer 1mL incubate at 36+1C transfer 1 mL
into petri dish for 24hr into petri dish
! 4
pour plating with TSA l pour plating with TSA |
! 1
incubate at 36+1C incubate at 36+1C
for 24hr for 24hr

Test organism : E. coli ATCC 10536, S. aureus ATCC 6538

Fig. 1. Test and validation procedure for bactericidal suspension test against E. coli and Staphylococcus aureus ATCC.
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Hl2d g ¥ opel §-HAFe] CENTC216 ENI276(6)1
X AAZE E coli ATCC 10536, S. aureus ATCC 6538, P
aeruginosa ATCC 15442, E. hirae ATCC 10541919l S nph-
imurium ATCC 133118 F7Fste] AL AdasA 2 goi=e
AFe] Atams AHE g A3(190IM% E coli ATCC
105363 S. aureus ATCC 65380 AFAE#E Xl 7|E
EAwFE BUHECE ebs AaAEY YUhE s A9
TAFEE G GHE UEsHe 22 E coli ATCC 10536
I} S aureus ATCC 65382 Adsiqich
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80-99

60-79

40-59
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01 2 3 456 7 8 910
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Fig. 2. Bactericidal activity ranges of the tested solution for
which a 10° cfu/mL or more reduction in viable cell number is
demonstrated.

100% is the manufacturer’s recommended in-use concentration.
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Table 1. Active ingredients and bactericidal activity of tested disinfectants/sanitizers

Conc. Exposure Washing Bactericidal

Product Active ingredients (%) Conc. after activity
exposure

1-Decanaminium,n-decyl-n,n-dimrthyl-chloride

Al a-Alkyl(C11-C15)-0-hydroxypoly(oxyethylene) 2-5 1:225 No oy
Ethylenediamine tetra acetic acid-tetrasodium salt

A2 Quaternary ammonium compounds,alky (C12-C16)benzyldimethyl-chlorides 10 1:500 No

A3 Quaternary ammonium compounds,alky (C12-C16)benzyldimethyl-chlorides 20 1:500 No
Quaternary ammonium compounds, alkyl(C12-C14) benzyldimethyl-chloride

A4 Quaternary ammonium compounds, n-alky (C12-C18)dimethy! ammonium chloride, 0.6-2.5 1:250 No
Ethanol

A5 1-Decanaminium,n-decyl-n,n-dimrthyl-chloride 6 1:5,000 No

A6 Quaternary ammonium compounds, alkyl(C12-C14) benzyldimethy!-chlorides 2 1:50 No

A7 Alkyl(C12-C16)benzyl dimethyl ammonium chlorides Ethanol 2-10 1:400 Yes

A8 Alkyl(C12-Cl16)benzyl dimethyl ammonium chlorides Ethanol 0.5-2 1:104 Yes

A9 Alkyl(C12-C16)benzyl dimethyl ammonium chlorides Ethanol 2-10 1:400 Yes

A10  Quaternary ammonium compounds, alkyl(C12-C16) benzyldimethyl-chlorides 123 1:200 Yes

Quaternary ammonium compounds, alkyl{C12-C16) benzyldimethyl-chlorides,

All Ethylenediaminetetra acetic acid(EDTA )-tetra sodium salt, Citric acid 0.1-10.5 1100 Yes
A12 Quaternary ammonium compounds,alky (C12-C16)benzyldimethyl-chlorides 1 1:30 No
A13  1-Decanaminium, n-decyl-n, n-dimethyl- chloride 0.02 Undiluted No
Bl Ethanol 75 Undiluted No
B2 Ethanol 59 Undiluted No
B3 Ethanol 59 Undiluted No
B4 Ethanol 70 Undiluted No
B5 Ethanol, Citric acid 0.3-50  Undiluted No
B6 Ethanol 99 Undiluted No
B7 Ethanol 75 Undiluted No
B8  Ethanol, Ctric acid 0.01-30  Undiluted No
B9 Ethanol, Ctric acid 0.5-75  Undiluted No
cl SS;ﬁi)lum dichloroisocyanurate(1,3,5-Triazine-2,4,6(1H,3h,5H)-trione, 1,3-dichloro-sodium o4 1:1,000 Ves
C2  Sodium dichloroisocyanulate 50 1:3,077 Yes
C3  Sodium Hypochlorite 88 1:560 No
c4 2§ﬂ;um dichloroisocyanurate(1,3,5-Triazine-2,4,6(1H,3H,5H)-trione, 1,3-dichlor,sodium 95.5 5:5.000 Yes
C5  Sodium dichloroisocyanurate dehydrate 24.1 1:335 No
C6  Sodium Hypochlorite 99.5 1:667 No
C7  Sodium Hypochlorite 45.8 1:200 Yes
D1 Iodine, Phosphoric acid, a-Alkyl(C11-C15)-m-hydroxypoly(oxyethylene) 1.5-12 1:600 No
D2 Phosphoric acid Ethylene glycol monobutyl ether, Butoxy monoether of mixed(ethylene 0.9-12.8 111333 No

propylene)poly-alkylene glycol, Iodine, Sodium lodide
D3 lodine, Phosphoric acid a-Alkyl(C11-C15)-0-hydroxypoly(oxyethylene) 1.8-12 1:600 Yes
Hydrogen peroxide, Peroxyacetic acid, Octanoic Acid, Phosphonic acid, (1-hydroxyeth-

o O O OO0 00|00 O 00 OJOOOOLOLOLOLOOIO © OOLOLODLOLO O OO

El ylidene)bis-1-Octanesulfonic acid-sodium salt Peroxyoctanoic acid, Acetic Acid 15-30 1:300 No
2 Hydrogeq peroxide Acetic acid, Peracetic acid, Phosphonic acid (1-hydroxyeth- 400 1:500 Yes
ylidene)bis-
E3 Hyd.roge'n peroxide, Acetic acid, Phosphonic acid (1-Hydroxy ethylidene)bis-, Peroxy- 1-82 1:1,000 Yes
acetic acid
E4 Hydrogen per.0x1de, Acetlc acid, Phosphoric acid, Peroxyacetic acid, Phosphoric acid (1- 1-58 1:500 Yes
hydroxyethylidene) bis-
"10° or more reduction in viability after exposure.
oF, FEAEC] ERER AlFe] Ae EE-RF A e] W gl e} F=7F 300 mgkg CaCO0l HE= 243}
Al o] BT ARFEER A ARR-SIUTE I A+t
E =
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Table 2. Bactericidal activity of tested disinfectants/sanitizers against food poisoning bacteria at recommended in-use concentration

Test organisms

Products E. coli O157 L. monocytogenes B. cereus Y. enterocolitica
ATCC43888 ATCC 19111 ATCC 11778 ATCC 23715

Al0 oY O O O

Bl O O O O

C2 O O O O

D3 O O O O
D10° or more reduction in viability after exposure.
ERgME fHe CENEN 12760014 A 1759 F8kA ol 3 AEY 7|Fo R AyrdEEe] FHYE dtiEAe
9} w5t ACACH EHiolA AH-E FahlFellA 6355 st 255 o] Ego] d Aor godEct Je Alddeel
of A28ttt Langsrudet Sundheim(10ye F3HA 2 AMS-== ANEHo 2 felURplA AFES Yol AT F Vibrio
thiosulfate”} L& S spp. 5 o2 AAE Adslal Asxe parahaemolyticus® T3 AaFaEs Hrrh oy olof digh
Tween 802 A#A%EEE F/AA F Jlonz 8 A4 A elE e 5 2 udRd o] ddasyd dFs A
° wiEA] AZo] dasy Hug v 9oy A2 AOAC F Sltke BA(10y7F Qo] Eelasel tid &5 77 2e
o] 23} 2] type 63 FHAT N #AAS FEAZ thiosulfate g 7Aog HlT)

nE =

A3} polysorbate 80°] EF S0l type 19 S3pAI7F A+t
A%A AF 36F F 32T Tt TFsElen HEAE
o= Agst Rog JERL Tween 80°] Smg/mL =X 74-¢
thiosulfate®] w+oll st As) &7} 74432 HSl Kayser and
van der Ploeg(21)2] Ao} A3t type 18] thE S84
2 ARR3 AFAEAE SFA 1F, 947 3F, A 1§
o7 ol AtAEAE FeAl] digk st vnke Ao
2 FAAERGE BRAYE dEl AR Helrh
oAb} 7ho) Y3k AbpAEE AIPH Fig 13} Zth
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AAE G O AR R 4FUEFA 13F, G2A 7E, ¢
Z, QA T Ve 7E 5 F 3659 AtiasAdd gk
dA=EE Uit Ax B8 AFo] AoFd Al 2004-87
(2004, 11. 2300 w2 AgAEE 7]2Q0E 1°CollM SE+
102 Eot AP @ E coli ATCC 10536(X:= ATCC
11229) 2 S aureus ATCC 65382 ol tisted 271 (cfv
mL)E 99.999% ol ZraalAck gthd wiEske Aoz o
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