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Abstract

The effects of washing-up variables including dishwashing detergent (DD) types, DD concentrations and cleaning
tools on cleaning performance against sticky soils such as cooked rice, kochujang (hot pepper paste), cheese and lip-
stick on different tableware surfaces were studied in order to establish proper cleaning procedures of tableware. The
influences of lag and soaking before cleaning were also investigated. The cleaning efficiency of food soils was
affected by tableware materials, while no differences were observed among materials in case of lipstick soil. The best
performing cleaning tools were stainless steel brush against kochujang soil, and acrylic net scrubbing pads against
cheese and lipstick soils. A multiple-purpose scrubbing pad was inappropriate for cheese soil removal. No differences
were found between the DD types against cooked rice and cheese soils, while type 2 DD showed better performance
than type 1 DD against kochujang and lipstick soils. The optimum concentrations of DD solution were 0.1% for the
cleaning of cooked rice and kochujang soils, while 1.0% for cheese and 0.5% for lipstick soils. Soaking of the table-
ware in water before washing, especially at elevated temperature, facilitated the removal of food soils.
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Fig. 1. Effects of cleaning variables on required scrubbing
numbers(RSN) for the removal of cooked rice soil. The results
represent the means of ten replicates. Different letters above bars
within same group indicate significant differences by Duncan's
multiple range test (p <0.05).

O % Vepkth AR g Az o] 7hE E Ao
= yehston H‘Xl AIZE 1 AIZERL 73l Hlal 24 A7 A
# o] RSNo| A5slA =2 #s B, Wil A3
A7 FE AR F 7He s e AIZE il AlFste Aol
Eq_;q [e) =R 0 01— ]9}\1;]_

PR 0_1_7]— NHF g 1= JFS Fig. 2014 1
= Hie} o] AHA| Fo uE zpolE JFHFHA ot
At 0 ES AHY de AAAY sErt HuE %S
A S G F AU o]aa A= A i
o] FAROR | o] XpAelr] wie] vehd
dgor gAY A& 2L 5 5L HwF A
77F golstar, AL AHAY f3ggrths F3 o

4
3 -
g2

o

1
0

01% 02% 03% 05% 1.0% 10% 100%

Detergent concentration

Fig. 2. Changes in RSN with detergent concentration against
cooked rice soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p < 0.05).
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Fig. 3. Effects of soaking conditions on RSN for the removal of
cooked rice soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 4. Effects of cleaning variables on RSN for the removal of
Kochujang soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 5. Changes in RSN with detergent concentration against
Kochujang soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 6. Effects of soaking conditions on RSN for the removal of
Kochujang soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 7. Effects of cleaning variables on RSN for the removal of
cheese soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 8. Changes in RSN with detergent concentration against
cheese soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p < 0.05).
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Fig. 9. Effects of soaking conditions on RSN for the removal of
cheese soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p < 0.05).
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Fig. 10. Effects of cleaning variables on RSN for the removal of
lipstick soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p < 0.05).

2Ag

Yad AN EAE Fig 10014 5E vlel o] A%
o R met A" Aol7k YAk Z A 2% 4]
FARAZL A 1F A7) FAHABG 928 AHGo]
ok goge e FYRow suw PR §
o] S48 LASE FHROE Sk Al 25 A7IRA

HA7F e AFHY S Bole 2102 Azt

2]7] AAEEE PP, ME, GL 7+e] AlH a3 ztol& ¢l
AL R A H e web e 2polE Ho] ANO Al
o] 7P EUT NN&F MPE= Al 2 o] HojHt} g2
& Aol Aa Aol Fol el HAE HHo] Jdon
e AaiE 5 dAe] 2717t A2 Bl AAdd e
A ZAo] A =7t o Asty] WEo

a
12
9
=
7]
o
6
d
3
0
0.1% 0.2% 03% 05% 1.0% 10% 100%

Detergent concentration

Fig. 11. Changes in RSN with detergent concentration against
lipstick soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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Fig. 12. Effects of soaking conditions on RSN for the removal
of lipstick soil. The results represent the means of ten replicates.
Different letters above bars within same group indicate significant
differences by Duncan's multiple range test (p <0.05).
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