J. Fd Hyg. Safety
Vol. 25, No. 3, pp. 238~244 (2010)

UZAEHO

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

1’8 Hluw

Comparison Study on Efficacies of Disinfectants and Sanitizers Among
Methods for Quantitative Surface Test

Ae-Young Kim, Yong-Su Kim, and Sang-Do Ha'*
Korea Health Industry Development Institute, 'Department of Food Science & Technology, Chung-Ang University
(Received March 9, 2010/Revised June 20, 2010/Accepted August 12, 2010)

ABSTRACT - Currently, in vitro suspension tests using tubes are used as a authorized test method for sanitizers
and disinfectants. However, the methods could not accurately assess the efficacy of sanitizers and disinfectant on the
food-contacted surfaces in the field. This study evaluated the effectiveness of 5 kinds of representative sanitizers and
disinfectants against E. coli and S. aureus to compare three quantitative surface testing methods that have been interna-
tionally standardized. As a result, the ASTM E2111-05 (ASTM(1)) test method obtained 5.18 £ 0.03 and 5.27 +
0.04 log cfu/carrier reduction in dealing with E. coli and S. aureus, respectively, the ASTM E2197-02 (ASTM(2)) test
method obtained 4.63 +0.04 and 3.97 + 0.03 log cfu/carrier reduction and the CEN EN 13697 test method should
6.14 £ 0.05 and 5.31 + 0.10 log cfu/carrier reduction in clean condition (CEN(1)) but 4.37 + 0.02 and 4.06 + 0.01 log
cfu/carrier reduction in dirty condition (CEN(2)). Among them, CEN(1) showed the highest bactericidal effects,
whereas ASTM(2) and CEN(2) revealed low performance (p < 0.05). In conclusion, the bactericidal effects of the
ASTM(2) method and the CEN EN 13697 method adopting stainless steel were lower than the ASTM(1) method,
which uses glass. The effectiveness assessment results among nationally accredited test methods were different each
other. This implies that they could not fit for in the accurate evaluation of sanitization and disinfection on food-contact
surfaces in practical food-processing fields. These results could be used as a basic data for establishment of an official

surface test methods applicable in the field.
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Table 1. The sanitizers and disinfectants used to evaluate the efficacies of various official methods

Products No. Active ingredients Contents Used concentrations
1 Ethanol Ethanol 70% Ready to use
2 Iodine compound lodine 0.5~1.5% 0.0005~0.17%
3 Chlorine compound Sodium hypochlorite 4% 2.04%
4 Hydrogen peroxide compound Peroxyacetic ac.id 14.0% 0.2%
Hydrogen peroxide 20.3%
5 Quarternary ammonium compound Alkyl(C12-C18)benzyldimethyl 2.0%

ammonium 200 ppm
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Table 2. Test conditions of tested quantitative surface methods

Comparison items CEN EN 13697

ASTM(1) ASTM(2)

Carrier Types (Size) Stainless disk (¢2 cm x 1.5 mm)
Soil load BSA (clean, dirty)
Inoculum of test organism 50 ul
Disinfection volume 100 pl
Test conditions 18~25°C/5min
Counting method pour plate

1.5~5.0 x 10* CFU
1.5~5.0 x 10° CFU
4 log

Suspension concentrations
Suspension concentrations/carrier
Reduction limit for test

Glass vial (28 mm x 58 mm)  Stainless disk (¢1 cm x 0.7 mm)

BSA + Bovin mucin + Tryptone BSA + Bovin mucin + Tryptone

10 pl 10 pl
1 ml 50 ul
filtration filtration
> 10° CFU > 10° CFU
~6 log ~6 log

CEN EN 13697 : European Committee for Standardization EN 13697 (EN 13697).

ASTM(1) : American Society for Testing Material E 2111-05.
ASTM(2) : American Society for Testing Material E 2197-02.
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Fig. 1. Efficacy test results of sanitizers and disinfectants containing chlorine. ASTM(1): ASTM E 2111-05, ASTM(2): ASTM E 2197-
02, CEN(1): CEN EN 13697 (Clean condition), CEN(2): CEN EN 13697 (Dirty condition). Bactericidal effect values obtained from each
experiments were analyzed with ANOVA using Statistica Ver. 7.1. Values with different letters (a-d) within a column differ significantly

(» < 0.05).
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Fig. 2. Efficacy test results of sanitizers and disinfectants containing ethanol. ASTM(1): ASTM E 2111-05, ASTM(2): ASTM E 2197-02,
CEN(1): CEN EN 13697 (Clean condition), CEN(2): CEN EN 13697 (Dirty condition). Bactericidal effect values obtained from each experi-
ments were analyzed with ANOVA using Statistica Ver. 7.1. Values with different letters (a-d) within a column differ significantly (p < 0.05).
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Fig. 3. Efficacy test results of sanitizers and disinfectants containing lodine. ASTM(1): ASTM E 2111-05, ASTM(2): ASTM E 2197-02,
CEN(1): CEN EN 13697 (Clean condition), CEN(2): CEN EN 13697 (Dirty condition). Bactericidal effect values obtained from each experi-
ments were analyzed with ANOVA using Statistica Ver. 7.1. Values with different letters (a-d) within a column differ significantly (p < 0.05).
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Fig. 4. Efficacy test results of sanitizers and disinfectants containing hydrogen peroxide. ASTM(1): ASTM E 2111-05, ASTM(2): ASTM
E 2197-02, CEN(1): CEN EN 13697 (Clean condition), CEN(2): CEN EN 13697 (Dirty condition), PA: Peroxiacetic Acid, HP: Hydro-
gen Peroxide. Bactericidal effect values obtained from each experiments were analyzed with ANOVA using Statistica Ver. 7.1. Values
with different letters (a-d) within a column differ significantly (p < 0.05).
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Fig. 5. Efficacy test results of sanitizers and disinfectants contained quarternary ammonium compound. ASTM(1): ASTM E 2111-05,
ASTM(2): ASTM E 2197-02, CEN(1): CEN EN 13697 (Clean condition), CEN(2): CEN EN 13697 (Dirty condition). Bactericidal effect
values obtained from each experiments were analyzed with ANOVA using Statistica Ver. 7.1. Values with different letters (a-d) within a

column differ significantly (p < 0.05).
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