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—Abstract—

Dermatophytes such as Trichophyton mentagrophytes, Trichophyton rubrum and Epidermophyton

floccosum are used in this study to confirm

(a) The Dermatophytes could utilize the wool, cotton and nylon fiber as a nutrient source.

(b) The degree of damage of fibers by the Dermatophytes growth.

The results of the experiment are summarized as follows;

1. Dermatophytes could not utilize the wool, cotton and nylon fiber directly as a nutrient source
without the exogenously applied nutrients.

2. Tt was presumed that Dermatophytes could utilize the knitted wool fabric as their nutrient
source when nutrient was exogenously applied, since the knitted wool fabric was greatly
damaged by T. mentagrophytes and T. rubrum growth.

3. The tensile strength of knitted wool fabric was significantly decreased by T. mentagrophytes
and T. rubrum, but not by E. floccosum. However, the tensile strength of knitted nylon
fabric was not particularly affected by the Dermatophytes.

4. The burst strength of knitted wool fabric was decreased by T. mentagrophytes (77%), T.
rubrum (539%), and E. floccosum (15%). Though the burst strength of knitted cotton fabric
was decreased by Dermatophytes about 20%, that of knitted nylon fabric was not affected.

5. Observing the damaged wool fiber by scanning microscope, the inner part of wool fiber was

permeated by T. mentagrophytes and T. rubrum.
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Table 1. Characteristics of materials

— " Material knitted | knitted | knitted <
T wool cotton | nylon ¥
Item fabric | fabric | fabric* !
Yarn count 2/60’s] 38’s/2 150D
Needle 168 168 168
Weight(g/cm?) 2.76 | 2.21 2.16
Thickness(mm) 0.924) 0.854} 0.770
Fabric count wale 7.8 8.7 110.5
(loops/cm) course 8.5 9.4 | 11.4
Tensile strength | wale 22.0 25.5 50.0
(ke) course 16.0 17.2 30.0
Elongation(%) wale 130.7 95.5 | 188.9
course | 245.9 | 211.3 | 319.2

5.1 | 82 | 113
Standard moisture regain‘ 15.001 9.15 ]

Bursting strength(kg/cm?) ‘
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Fig. 1. T. mentagrophytes growing on knitted wool
fabric in yeast extract solution.

Fig. 2. T. rubrum growing on knitted wool fabric in
yeast extract solution,

Table 2. Degree of fungal growth on kmtted fabrics

i \\;\}\fte“al knitted wool fabric knitted cotton fabnc knitted nylon fabric
~_Time(days) 7|~ 0 14 2 30 10 14 2 30 10 14 2 30

Fungi [ ———
T. mentagrophytes + ++ + H#H — + =+ + — — — +
T, rubrum + +# + 1t — + -+ + — — = +
E. floccosum + + + 1t — + + + — — — 4

Control

|
|
I

28 2 E. floccosume FEFHAA T. mentagroph
-ytes$t T. rubrum®B e BEol £A ko ik
BiFS dAolz 94 kel & HWdAE T. mentagr-

ophytes T. rubrum3} 7o} A9 BEFol HXR
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Table 3. Tensile strength of knitted fabrics affected
by growth of fungi for 30 days (kg)

knitted | knitted | knitted

Material wool | cotton | nylon

fabric | fabric | fabric

Fungi wale wale wale
T. mentagrophytes 3.5 32.0 49.0
T. rubrum 4.5 28. 5 48.5
E. floccosum 8.5 29. 5 47.0
Control 15.5 36.0 50.0
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Table 4. Bursting strength of knitted fabrics affected
by growth of fungi for 30 days(kg/cm?)

~_ " Material| knitted | knitted [ knitted
T wool | cotton nylon
Fungi \\ fabric | fabric | fabric
T. mentagrophytes 1.1 8.3 11
T. rubrum 2.2 8.0 10.6
E. floccosum 4.0 8.1 10.4
Control 4.7 10.3 11.1
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Fig. 3. Knitted wool fabric affected by growth of T. mentagrophytes in yeast extract solution

A: real size,

B

B: magnified
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Fig. 4. Damage of wool fiber by T. mentagrophytes observed by scanning microscope

A: 200X, ~ B: 1500X

Fig. 5. Damage of waol fiber by T.rubrum chserved
by scanning microscope
A: 200X,
B: 1500X,
C: 2000X.



(242)

& ARBME HWaAAE HEDY %o 4 vAdz
e A dAEE Aoz kst
¥¢5] T. mentagrophytes®] EEMRY] W HHA

=% Fig. 3-A, Bl A Hizupe} o] 9 Ade F
ERYe FAAAT d& =5 HUSE BES F
A=

23 A T. mentagrophytes, T. rubrums 7} o]
A EEE BEACIE FE3] 98 EEER
FHOE £ T8 (45 kAN B 2 HRE
Fig. 4-A, B 2.8l = Fig. 5-A, B, Cs 29ch.
PlEst e BiEe kel 2wl giEE T *
EHREW HBfol “}1"]'3] age AL ¢ 4k 2
AL o] BB Sl BERE BEEWEE £ o
g SRR RE BERUB] A& Al BEgBRE
#BREF o2 MEt BEANTAA BENA BEL
F2 ot A & F don 43 FEHMES 22
A 9ol = T. mentagrophytesst T. rubrum«} Bkt
BERR] BESS Mibs Aol#zm £ 4 gk
ol & HLAEEF HHEEMEMGS %f@’&i/ﬂ ke
HES phksof Actn 4 A

IV. & E ]

Dermatophytes®4 &8 x 9= Trichophyton ment-
agrophytes, Trichophyton rubrum, 21.8] 5. Epidermoph
yton floccosumo] FE # ol Bl KR A 2E
BT BEFOZ FIRE & A=A wEt 258
#o BN BES =45 o, 2832 EHENE

o k¥ BRE FERMS REAEE 97 A4 &
Wihs RESY oz o FRE BEstd Egsd
G&3h ek

AA HRBEE L HEE LY BERHHE] A&
ol s FE M Vol M BT B ERECE 9
g3 2age

5 E2EFEo) T. mentagrophytes®t T. rubrum®]
HRE K3 A AT B Aoz Bl o|F
mEEC R ERE BRERY el e B
& BEECR AAT + A Aoz HHEIAJAHG.

AA EERYS FIRBES  T. mentagrophytes®]
KELZ 713 dA48A ETFENe o ez T.
rubrum9 ERA KAA= 24 It E. fo-
ccosum®] BRol k3 BES HEMN J+E 4F A
. @9 BREDS SEEEEE  T. rubrumz E. floce-
osum?] RELEZ 474 ETH A2t ol {FHY

BRKEEEE

FIRRRE = HRERT 9l B2 BEE 25 9
A=

YA EEFYY WS T. mentagrophytes®] B,
Fez o HfFRe 3y 1T%EA A% T wEL L
Qo T. rubrumBE o] KA A= BEEE] 53%d o
23 oy E. floccosumd REBETD] BER 15%=2
A b Aot ey RS HREEE 2F #
REE BEo= 2029 AR F@asar 4
ol BiRMY MBmEE YE HBEIARA &%t

Al EEREY BES REEESeE BET
WE8 T. mentagrophytesst T. rubrum® Wik7t £E
Bt Ailfel BB MRkEd 252 4 F A
et

3l A X ®

1. BT, BisiaTF, BUEZSE F3470=
vy e RIROMEGE S ¥, HHEME, 16, 11-16,
(1975).

2. TERFELT, RERELNSomEHAL T W
%2, AEEEE, 23, 307-317, (1968).

3. KEFHMR AKROWIREESY WE, BHER 22,
581-589, (1968).

4. BERE, EERT, BHET, BRRRSCRUE
(4 8D, RBUAEEE, 27, 60-64, (1976).

5 b, FHET, HEHRcraRERcRE
TBHEOEE, KEEMEE, 18, 43-46, (1967).

6. ZAF —, EFELT, REHSE NIFELOR
RiHR X 5 @5, FBURMESE 20, 28-32, (1969)

7. HeE—, SHEE, #heo BanTiclEt s H%E,
RIFFIL AR RBEREHLE, 13, 4, (1965).

8. WEHIF, MAET, HMET, KRomEnIic
BAT 2 B%e, WikeREsE, 21, 33-39, (1970).

9. HHKT, BIERLE BRoGENTEET 3HE
2W), WMEMTROHEHRIcoWT, KEEE

gk, 24, 47-51, (1973).

10. Freeland G.N. and V.A. William, Wool Insectpr-
oofing with Surface Active Agents Part I Anionics
and Anionic cationic Complexes, Textile Res. J.,
408-416, (1967).

11. Williams V.A., Newer Insecticides as Insectproo-
fing Agents for Woll. Woll Wollens India, 5,55-
61, (1968).

12. ¥, RELOMELET oS CHT sHEG



Vol. 2, No. 2(1978)

13.

28, BT oBRMEc 2w, BEHEAES
%, 17, 39-46, (1976).

WK, BN SHE MRS MY B
BALKSE KBE LB RAs, (1975).

14.

15.

( 243 )

SBdE, WU, A SRER MRS, 4-45

(1975).
WEET, PR, RBCEBREEE, 2, 13, (1974)



