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{Abstract)

The effect of accumulated residual soils in wear and wash tests on yellowing of
white dress shirt was studied. The test samples after repeated home laundry at 20
households for six months were measured residual soils, Ab*. As well as, correlation
between residual soils and yellowing was also examined. As a result, residual soils
increased with number of wear and wash cycles, a little decreased in using with
enzyme detergent. The b" value of test samples with fluorescent whitening agent
were distributed -12.850~0.291. Correlation coefficient between sebum soils, protein
soils and Ab* was 0.98, 0.58. Ultimately, residual sebum soils have more higher
correlation than residual protein soils. Hence, residual sebum soils have more effect
on yellowing than residual protein soils. Therefore, effective a device as improvement
of laundry condition and textile development needs for decrease of sebum soils.
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{Table 1) Characteristics of collar

e

Material Cotton 100 %
rh Yarn Numher (Ne) Combed yarn 0
Collar Ihmknux (mm) 22
Colllr wu"hl g/mllir hi 7.6~8.3
’H b value Y
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(Table 2) Specification of test sample

Cycle number Detergent without Detergent without
Number of Number of Total number
of wear and enzyme enzyme
households Households |—— of sample
wash Unwashed | Washed Unwashed | Washed
12 2 2 2 2 2 2 8
19 1 1 1 2 2 2 6
21 3 3 3 2 2 2 10
24 ( 2 2 2 2 2 2 8
26 ‘ 1 1 1 0 0 0 2
33 1 1 1 2 2 2 6
Total 10 | 10 10 10 10 10 40
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bovine serum albumin 3} folin-ciocalteau reagent +

{Table 3) Composition of detergent without enzyme

Linear alkylr benzene sulfor;;te(LAS—Na) 21%
Alpha olefin sulfonate(AOS-Na) 10%
Alcohol ethoxylate(AE) 5%
Alkyl sulfate(AS) 2%
Soap 2%
Zeolite 25%
Na,CO, 20%
Na,Si0, 10%
Fluorescent whitening agent 0.3%
Moisture 5~8%
pH(0.1% soln) 10.3

(Table 4) Characteristics of enzymes

Activity in
Product Standard enzyme
Enzyne L o .
designation activity preparation
and detergent
Alcaline .
Savinase 6.0T| 6.0 KNPU/g | 14.5 AU/g
protease
Alcaline lipase] Lipolase 100
T 100 KLU/g I LU/g
\

KNPU : Kilo Novo Prtease
Units
LU : Lipase Units

T : granulate of the T-type
AU : Anson Units
KLU : Kilo Lipase Units

A g} et-8(Merck i) & AME-EHh
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(Table 6) Residual soils after wear and wash with

& 2 gk enzyme detergent
(Table 5) Residual soils after wear and wash with Cycle number | Sebum soil(mg) Protein soil(mg)
detergent without enzyme No | of wear and
wash Unwashed| Washed |Unwashed| Washed
Cycle number | Sebum soillmg) Protein soil(mg) 1 12 69.1 370 304 20.1
No | of wear and 2 12 48.3 29.0 18.9 159
Unwashed| Washed {Unwashed| Washed
wash 3 19 50.9 39.2 19.1 152
1 12 90.6 88.2 49.0 282 4 21 56.1 26.6 29.4 14.8
2 12 92.3 91.8 45.2 23.8 5 21 56.6 345 22.1 17.7
3 19 119.2 89.4 51.0 249 6 21 55.9 39.1 211 18.7
4 21 126.9 116.2 50.4 30.1 7 24 65.4 25.8 422 20.5
5 21 150.1 1117 419 29.6 8 24 79.2 542 20.1 13.5
6 21 154.4 108.1 22.9 13.4 9 26 89.4 38.1 41.0 16.0
7 24 138.1 126.0 571 249 10 33 96.5 59.9 35.1 14.0
8 24 163.5 134.2 65.2 35.1
9 26 176.5 136.8 59.1 30.5
10 3 180.1 | 1407 | 554 | 290 thid B4 Aol HiE ALAAE AHEREY
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(Table 7) Residual soils and b’ value after wear and
wash

Cycle | Detergent without | Cycle Detergent with

number enzyme number enzyme

—
of wear |Sebum|Protein b of wear |Sebum|Protein b
and wash| (mg) | (mg) and wash| (mg) | (mg)

12 887r 182 [6119] 12 | 370 | 200 | 8694
12| 9ts| 238 6213 12 | 290 | 159 [10.496
19 | 89.4|249 57710 19 | 392 | 152 | -8.446
2 [1162] 300 3014 19 | 266 | 148 110,798
2 (1107 296 2950|201 | 345 | 177 10532
21 ‘108.1\‘ 134 135160 20 | 390 187 | 8557

24112601249 12890 24 258 | 205 L1013
2 |1342] 350 2002 24 | sa2 | 135 | 7200
26 1368|305 -1864] 33 | 381 | 160 | -945)
| 33 14072900291 33599 [ 140 J 7016
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(Table 8> Yellowing vs. sebum soil after wear and
wash

( v“Cycle Delergem wxlh

Cycle T Detergent with

number enzyme number enzyme
of wear ms;bum v‘:# of wear ﬁsﬁﬂ*
and wash | soillmg) | AN and wash | soil(mg)
12 882 | 6731 121 370 | 4156
12 918 | 6.637 12 290 | 2354
19 894 | 7.019 19 392 | 4404
21 1162 | 983% 19 266 | 2092
21 117 | 9900 21 45 | 2318
a0 081 | 9334 21 39.0 1 4293
4 1260 L9960 24 258 | 2714
24 32 10798 | 24 542 | 5299
I 136.8 10.9861 3. 381 | 3398
R 1407 13041 | 33| 599 | 5734
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{Fig. 1> The regression plot of Ab" vs. sebum soil.
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{Table 9) Yellowing vs. protein soil after wear and

wash
Cycle | Detergent without | Cycle Detergent with
number enzyme number enzyme
of wear | protein of wear | protein
and wash | soil(mg) &b and wash | soil(mg) o
12 28.2 6.731 12 20.1 4.156
12 238 6.637 12 15.9 2354
19 240 7.079 19 15.2 4.404
21 30.1 9.836 19 14.8 2.052
21 39.6 9.900 21 17.7 2318
21 134 9.334 21 18.7 4293
24 24.9 9960 | 24 20.5 2.714
24 35.1 10.798 24 13.5 5.299
26 305 10.986 33 16.0 3.398
33 29.0 13.141 33 14.0 5.734
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(Fig. 2) The regression plot of Ab" vs. protein soil.
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