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ABSTRACT

Sportswear made of polyester has an odor problem due to the absorption of sweat
odorous substances which could not be removed by washing. Some bacteria such
as Staphylococcus aureus are normally present on human skin. When sweated,
malodorous smell is generated due to the decomposition of sweat by bacteria. When
the skin pH is increased from weakly acidic to alkaline side due to perspiration,
Staphylococcus aureus will grow and cause not only odor but also itching and eczema

on skin. Thus if a sportswear could maintain skin pH weakly acidic during sweating,
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the activity of Staphylococcus aureus could be suppressed and reduce malodor. In

this study, we prepared weak-acidic polyester fiber by processing polyester fiber with

malic acid or acetic acid, and the fabric made of this weak-acidic polyester fiber was

evaluated in terms of the deodorant/antibacterial properties and the effect on skin. Two

types of weak-acidic polyester fibers were tested on skin, and confirmed that polyester

processed with malic acid (weak-acidic polyester) has no adversely effect on skin. The

skin pH was found to be kept weak-acidic even after hard perspiration when a subject

put on a T-shirt made of weak-acidic polyester. The weak-acidic polyester has high

antibacterial property against Staphylococcus aureus, and high deodorant effect against

ammonia, a model malodor of sweat.
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1 The results of patch test*

. 24 hours 48 hours 78 hours
Subject A B A B A B
Subject A - + -+ - +
Subject B - - - - - -
Subject C - - - = - -
Subject D - - -+ -
Subject E - - - - - -
* 4+ positive, — :negative

A : Weak — acidic PET with malic acid, B :Weak — acidic with
acetic acid
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< 2 Comparison of the Antibacterial property against Staphylococcus aureuss of weak-acidic PET fabrics with regular PET

Logarithmic value of number of living bacteria (number)

Sample - - - Activity of bacteriostasis 3
Before incubation After Incubation for 18hrs

Weak-acidic PET 4.3 1.3 5.6

Reg PET 4.2 6.3 0.5

Standard fabric 4.3 6.9

% Activity of bacteriostasis = (Mb-Ma) — (Mc-Mo)

Mb-Ma :Difference of logarithmic value of number of living bacteria of standard fabrics before and after incubation, Mc- Mo : Difference of logarithmic

value of number of living bacteria of sample fabrics before and after incubation

TCREREBEPET LA L > T, MR
DOpHIZ L o Tt 7 Ky R OWIHIC A S,
pH6.7 LLF OFGIEMAE T HAIUSHH IR H 5 2 &
Dbho78 CofREEL LI, ) Yy TR E
A L7255 AR Y T A7)V EFIMLAE) T A5
DMHME % FEO T E TR F21%, 55
FRVER Y Z A7V OEL T B IRE I3 2508
MAR L7, B 18R, RMLER) AT
WMTAEEHDE 2 T D OIZR LT, §5ERMERY
IATIGEREAA L7z, 72, EWiEHEE
22 DL ECHRMD H B 2 L, FBMER)
T AT IVIGFRIGTEMEAY 5.6 T 7 N7 ERE IS
XU CHHEMED D 5 Z L avbhro 7z,

K512, FMRMEAR) T2 F L O EANF 2 A
2. B, BEBER) AT VOT VEZT
BLUOBEBRICH T 2HERRERL TS, K1
DFERP S RN D X9 IR 5 2 B R
TH HEEERIK L CIEH AR IR S N wasiT
HOBBRRTHLT Y EZ T2 LCIdENY
BENH D ehbholz. ZOREIL, T8

1001
Oammonia

< sof macetic acid
=)
-
8
2 60
©
-
c
© 40f
o)
°
Q
8 20t

Weak-acidic PET Untreated PET

1 The deodorant effect of weak-acidic
polyester and untreated polyester
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2 Comparison of skin pH on

weak-acidic PET and untreated PET
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% 3 The skin pH changed before and after exercise worn weak-acidic polyester and untreated polyester
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. Weak-acidic PET Untreated PET
Subject No. before exercise after exercise ApH before exercise after exercise ApH
1 4.99 4.50 -0.49 4.49 4.21 -0.28
2 491 5.06 0.15 445 5.64 1.19
3 444 4.52 0.08 4.54 4.20 -0.33
4 445 4.46 0.02 4.04 4.22 0.18
5 5.08 4.28 -0.81 4.20 5.12 0.92
6 5.62 5.38 -0.24 5.31 4.14 -1.17
7 4.69 4.63 -0.05 4.34 4.25 -0.09
8 4.25 5.84 1.59 3.96 597 2.01
9 4.90 4.25 -0.65 4.86 4.57 -0.30
10 5.12 443 -0.68 4.07 5.27 1.20
11 4.83 5.33 0.50 4.20 6.23 2.03
12 4.62 4.77 0.15 4.81 5.73 0.92
13 4.77 4.68 -0.09 4.15 492 0.77
14 5.14 5.02 -0.13 4.22 591 1.69
15 5.18 543 0.26 4.81 6.99 2.18
16 4.18 5.85 1.67 5.04 6.10 1.06
17 5.20 5.51 0.31 4.40 7.57 3.16
18 5.08 4.20 -0.87 498 4.28 -0.71
19 4.89 4.44 -0.44 4.82 5.27 0.45
average 4.86 4.87 0.01%* 4.51 5.29 0.78*
*p<0.01
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