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ABSTRACT

The purpose of this research was to analyze the residual water retention and fo determine the number and species
of microorganisms from the wet cotton fabrics in dehydration and drying process during washing. The drying rates
of terrycloth and interlock knit under the rainy seasons werc measured according to the dehydration and hanging
methods, tayers of fabric and pre-trcatment agents. Microorganisms were isolated from the dried terrycloth by pure
culture, and were identified by Biolog system. The resulis are as follow: The initial water retention of fabrics after
dehydration decreased in the order of dripping>centrifuge >squeezing method, which affected the drying rate. The
drying rates were faster by increasing surface area of fabrics. There was no significant difference in drying rate
among the fabrics pre-treatced with detergent, or fabric softener, or cationic surfactants such as
Cetyltrimethylammonivm bromide(CTAB) and Benzalkonium chloride(BC). Puedomonas aureginosa was found in
the fabrics treated with a powder-type detergent. On the other side, there was no growth of microorganism in the
fabrics treated with a liquid-type detergent (containing antibacterial agent), CTAB and BC.
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{Table 1> Characteristics of samples
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2. A%t & 2171

1) Al ¢

SFAZ Fol A APBYA cetyltrimethy-
lammoniun bromide(©]3} CTAB, Lancaster Co.),
benzalconium chloride(o] 3} BC, Sigma Co)Z A3}
Aok BZF AR AE:sl= MAAES ¥ - ¥4
571 98 BlA2 Nutrient agar(Difco Co.), Tryptic
soy agar(Difco Co.), BUGM agar(Biolog Co.}2 A4
st

2) 7| 71

(D Wringen(Asia Testing Machines 2433}

@ 713& A7NAF7F 44 WEF-1620SH)

(3 Bacterial & Yeast Identification System

(¢l &} Biolog System, Biolog Co., MicrostationTM)

3. MEite) Zulop M

Structurc Fiber content Yam count Thickness {rnm) Bulkness* (cm3/.g)
Loop pile Cotton 100%% 301 29 58
Interlock kmit Cotton 100% CM 401 09 45

. 38 Thickness{cm)
* ¢ Bulkness(cm™/g) = Areal weight{g/cm?)
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{Table 2> Charcieristics of the treatment agent

HAE - P A - A

109

{Table 3> Washing conditions

Agent Pre-treatments

15min washing — 5min centrifuge
B — 2min rinsing — Smin centrifoge
— 2min rinsing — 5min centrifuge

I15min washing — 5min centrifuge
M — 2min rinsing — 5min centrifuge
— 2min rinsing — Smin centrifuge

P 3min rinsing—Smin centrifuge

CTAB | 3min rinsing—5min centrifuge

BC | 3min rinsing—5min centrifuge

4, WU HoE

gyl g B EY #5E U terrydoth
o interfock knit& ©]g3td Fr4d ALy
AATCC 70-1994, ASTM D11117, ASTM D24029] H}
goj Esto] @5 F AAAF2~H9C, RH
%% o’ E A ES Tl dig FrF) RS2
TF3Q T AATCC 701994 Ao 2@ Go| L,
ASTM D111172 sfejo] 237 o] RS NEE ¢
o ¥3 AAYE A= gk g4 s
ASTM D24020] E3te] 714 & A7IMG7 (B2

Agent Components Concentration (%) Qlassification
—Fatty alcohol series, AQ{non-ionic})
B —LAS, Fatty acid(anionic) series 0.07* Powder-type detergent
—Enzyme
~Fatty acid(anionic} series .
M _ Fatty alcohol(non-ionic) series 0.1 Liquid-type
- Antibacterial agent
Fabric
P — Cationic surfactant 0.07*
10N actan o0
CTAR ~ Cetyltrimethylammonium bromide 0.07 Cationic
BC — Benzalkonium chloride 0.07 surfactant

* . Amount specified by the respective companies

17) P. F. D. Arcy, et al, "Quaternary Ammonium Compounds in Medical Chemistry", J. Pharm. Pharmacol, 14

(1962), pp.193-195.

18) EMBHT 7+ ZA, REEEH > F7r 2(TRMEHRANE, 1992).
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o7t gl AL AEY 7T Yt Bol AdgR
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112 ARe gest Az F A8 FEPESE B oS €4 SH42J4T
{Table 4> Initial water retention(%) of the cotton fabrics by dchydration method
hydration method Centrifuge
Squeezing Dripping
Sample Zmin 4min 6min 8min
Temycloth 468 439.1 1169 1068 88.1 67.0
Interlock knit 3L1 3142 112.7 1084 870 654

2) AZZHO| AZEEH 0kl I

ALY G5 Axz o) AZXEEY) 1
A Pk AEE7] Y31k terrycloth®) interlock
knit§ AHESHAch g4l o J3E 2Eee
£, AT, gl g 2g+-EE
e AzxsAck AxAY2 NGES AgsA A
AN FAoZ e AR, Be HolM A s
o] o) B sigen, AArl= 1, 2,3, 42 de]
Ak MAG PHHAARE A2)g HHEE ¢
e oAk o) AR AZol oM A8 FA)
7b W32 e AZHRAAZWIA AZHU

g AR Y sir dzded v Py

(Table 5> Drying rate(half-drying time) of the cotton
fabrics by dehydration method and layers of fabric

Dehydration Half-drying time{hr}
ool Centifgotmin)
Sample Squeezing | Dripping
code* 2 4 3 8
™I 2 15 [2 |25])25]|05%
™ q 25 |4 |5 |3 |08
TP3 4 - 7 7 45 |3
™4 55 - 8 |55]|55|4
TR2 2 - 3 12 j25(05
TR4 4 - 551454 2
(14} 08 5 [65]01 |05 |05
P2 1.5 8 [05]05]| 01 |05
i} 2 - L5|15])15]08
P4 2 - 2 2 151
R2 0.8 - 05050505
R4 15 - 1 15107]05
* T: Temrycloth
I: Interlock knit

P: Fabric is hung by a side(Parallel)
R: Fabric is held on drying pole{Round)
Number(l, 2, 3, 4). Layers of fabric

F AAE DEste] AXY A AXA)7b} ©hE
P54 (Table 5)3%E (Table 8)7 o}

(1) o) 23 3

gegis A2EERe] RAE (Table 5), (Table
6)7} 2tk (Table 5= Bl e AZEES
PR SHA B ROE Azl HE4E 4
Z&27 k2t A S 2n) P (Tabke 6> &5
o] M2 AXEEE SAZ AZ Fo) FER
g A2 B7E80 ASH4S A4 wEg:
R& olv| gt} (Table 59} (Table 604 Ri= 73}
7o) AAGFE terrycloth?] Z$ G4 A7H0] 2o

{Table 6> Water retention(%) after 5-hour-drying of
the cotton fabrics by dehydration method and layers of
fabric

Dehydration Water retention(%)
method p— :
Sanpte™\, | uecring | riping|— -t
code* 2|41 6]38
TP1 02 356 12| 82] 28] 60
™ 129 384 | 428402221 64
TP3 135 - | 789160 423242
P4 273 - 7104431482339
R2 24 - 106 60} 98} 03
TRY 139 - 81614227274 103
1Pl 1.1 1593 | 0.0 00| 00) 00
P2 1.1 2140 | 0.0 30| 00| 00
r3 .5 - 61| 24| 53| 05
P4 33 - 164|254 186 08
IR2 22 - 6o| 09| 00| 0.0
R4 1.2 - 30| 30| 19| 00
* T. Temrycloth
I: Interlock knit

P: Fabric is hung by a side(Parallet)
R: Fabric is held on drying pole(Round)
Number(1, 2, 3, 4): Layers of fabnic
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(2) A=l L= Yol 43 I
Az U B A Q3 (Table 557
(Table 7>oA) 2= wpe} ol FaahA AAA Fde

a2 WA - g 113

F&2eo} 710} WE AP, TP, IP1, P2)%}
NEE wog HolN Aol FA UE AR
TR4, IR2, IR4)& TP1-TR2, TP2-TR4, IPI-IR2, IP2-
R4Z U whglol iz} AT Hl2s ¥octh Beds)
A AAAN Us o) wtoz ol U Uy B
T} AZ$ T M2A Yehitid, o] A3} Sasaki
$} Hiramatsu”e] Q79 LA &AL olx MYE

(Table 7> Water retentio{%) of the cotton fabrics by dehydration method, the ways of dry and drying time

Dehydration method Sample code* i Lol
0 5 10 15 20
TP2 424 215 12 0.1 -
Squeczing TR4 50.5 239 6.1 Ll -
P2 304 Ll - - -
IR4 382 1.8 - - -
Dripping TP2 439.1 N 3494 3122 2758
P2 314.2 2330 143.3 65.1 18
™ 1183 543 9.7 0.6 -
) TR4 136.8 81.6 322 69 1.1
1P2 100.0 30 - - -
IR4 93.9 30 - - -
TP2 106.9 506 80 LI -
TR4 95.6 SLI1 156 Ll -
! P2 106.1 30 - - -
Centrifuge IR4 939 30 - - -
(min.) TP2 838 30.1 1.6 - -
TR4 72.5 33.0 7.1 0.3 -
6 P2 776 1.4 - - -
iR4 823 19 - - -
TP2 66.5 138 03 - -
TR4 63.0 203 27 - -
5 P2 71.6 14 - - -
R4 432 038 - - -
* T: Tenrycloth
I: Interlock knit

P: Fabric is hung by a side(Parallel}
R: Fabric is held on drying pole(Round)
Number(2,4). Layers of fabric
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{Table 8> Drying rate(half-drying time) of cotton fabrics treated with detergents and fabric softeners  (unit: hr}

After treatment
Sample Before
code* treatment B M P CTAB BC
powder detergent | liquid detergent | fabric soficner | cationic surfactant |cationic surfactant
P2 30 2.0 22 2.6 32 20
TP4 55 4.0 55 54 5.0 40
P2 1.0 1.2 1.0 .7 1.0 1.8
P4 1.5 1.8 1.5 1.7 27 23
* T : Temycloth
I Enterlock knit

P : Fabric is hung by a side(Parallel)
R : Fabric is held on drying pote(Round)
Number(24) . Layers of fabric

19) Y FF, FREAT, "WOKEE - FUHORSEE~ORE", KELEL 27(2) (1976), pp.33-37.
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A82 3718 Semx5emZ et 0.85% saline £
o WX SR G F HN3la Y A
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228444 B2 A temyciothe] 25 A&
P9 R HBYFo) 08x10°742) v)PBo) B3
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o] #ASAL o] AL A7 AXHE W £ AB
25 v]dEo] 4 £ A S48k Uolr) o4
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RAAA M3t FF/AA P, ol A AREAA
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g Zols v AE A U Gl e AL
UEtd AS%ed g9 T8 A2 fdx o QB4
§ o] A= ALE UENTE EH CTABS
BCe BF Al 43 €25 ZFAZA P4 E AA¢
g JLE FAE 4 ANt AA Py A o
AMANNEE o143 N Fo PP AFE
AR A&l g Fo) AE A2E UE
HoU AZAYoME ol EASHA) gtk
AL LYY ol &, N plASe] A
dgo] ol Ax XRH st mat dge
B2 A0 XaHD IHEE HA Ag= A
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(Table 9 Total count of microorganism in terrycloth treated with detergents, fabric softener and cationic surfactants

After centrifuge After 24hz-drying
Agent Pre-treatment
temmycloth | total count (CFU}| terrycloth | total count (CFU)
B 15min washing—5min centrifuge Non-Use 16 x1¢° Non-Use ND*
Powder —2min rinsing—Smin centrifuge
detergent —2min rinsing—3min centrifuge Use 08x10° Use ND*
M 15min washing—Smin centrifuge
Liquid —2min rinsing—Smin centrifuge - -
detergent —2min rinsing—Smin centrifuge
P
Fabric 3min rinsing—3min centrifuge - -
softener
CTAB
Cationi¢ 3min rinsing—Smin centrifuge - -
detergent
BC
Cationic 3min rinsing—Smin centrifuge - -
detergent

* © ND(Not Deterniined). - @ Non-Growth,
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(Table 4)~(Table HAA BN @+ 2 A% ¥
HAEY F UAE F 53 AFdA 22
B2 A 2]¢ terryclothol 4] o) Eo] BAF U] A
o, ol o]l EES Eeldtr SHsAt. temycloth
YPAo) 15U ALG§ A} AEeA @2 AL £
o, st AMgaiich £2AMA B2 AH,
B, GTT F 44T A AAALZY emyclothS
Sem X% Scm= e} 0.85% salineol] ¥ 527 g
¥ 3lMsto] JggAuiRo v gsict S4E &
2HE TN oA Aoists 33 40 e £
¢ vtk e F2UES 19
o IHFRNTUA 1 S4FUAE AL Bi-
olog System2.2 F-A3Ach g &5 temycloth
£ dzdle] @ Ad¥ate] &3} Axd Fue 371 F
o v Eel ¥, $AE A LAk ol
A ¥ - $YE IR EY FHRE (Table 1003} 2ot

EURAA B2 MEtE terrycloths @3kl o)
YFY AHER A AMEEA @ R FHA BF
Pseudomonas aeruginosazt SR = A} o) A7)
U AFrRdA, ol 2A AREAAZ Mg F¢
S5 o) Eo] HAHA ek £ 1Z2E A
9] 27) Fo) A= 9l WE-L Bacillus pasteurii, Bacil-
lus brevis, Acinetobacter caicoacet, Acinetobacter geno-
species7t FRHAUTH AZNEE M4 7
o] RETi) I AP SoM= I T
Baciflus pasteurii7} 5 = Atk

(Table 10> Identification of microorganism isolated
from temrycloth treated with powder detergent(B) and
drying atmosphere
Gram positive

Sample Gram negative

Terrycloth
treated with
powder
detergent

Hand of
test person

- Pseudomonas aeruginosa

Baciflus pasteurii -

Bacillus pasteurii|Acinetobacter calcoacet

Indoor ai
A | Bacillus brevis | Acinetobacter genospecies

- : Not found.
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