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Effects of ultraviolet lamp irradiation on “mat bacteria” and floating
microorganisms in wrestling facility
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Nozomi KATO, Yasunobu TSUNEMI, Hideo FUJIMOTO and Tetsuaki OSAFUNE

Abstract: We performed a survey on changes in the counts of the microorganisms on wrestling mats
during a one year period. Three species frequently isolated from mats belonged to Micrococcus and
Staphylococcus as Gram-positive cocci, and Bacillus as a Gram-positive bacillus. From the mats, bacterial
species such as Staphylococcus aureus, and also Staphylococcus epidermidis causing opportunistic infection
and Pseudomonas diminuta were isolated. The purpose of this study gets basic data of the methods of the
effective disinfection and stillization on wrestling mats. Ultraviolet lamp that is can catalyze the
microorganisms. In this paper, we examined the effect of this ultraviolet lamp on the wrestling mat and
floating microorganisms in a wrestling room installed with this lamp. The number of “mat bacteria”
and floating microorganisms was examined on wrestling mats before and after installing the lamps. To
test for microorganisms on wrestling mats installed with the ultraviolet lamp and the result was
compared to a control where a regular fluorescent lamp was used. The number of “mat bacteria” did
not change with the regular lamp but was halved after one hour with the ultraviolet lamp. We
concluded that the ultraviolet lamp reduced not only microorganisms on the wrestling mats but also the
floating microorganisms in a room of wrestling facility.
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Fig. 1. The number of bacteria before and after cleaning of the wrestling mats. Figure shows the average number of bacteria on

the wrestling mats. There is no change of the number of bacteria before and after the cleaning of the wrestling mats.
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Table 1. Bacteria on the wrestling mats treated with ethanol

Staphrlococcus anrens
acillius megaterinm
deinetobacter hroffii

acillus coreus

acillus circulans

acillus pronilus

acillus sphavricus

acillus sublilis

acillus tharingivnsis
“oryuebacterini xerosis
ymiacoccis mslinonivaensis
Lociria rosea

LocHria varians
sendomonas dintinuta
Stapllococcns anvicnlaris
Staplivlococcus capitis
Staplivlococeus epidermidis
Staplivlococens haemolvlicus
Staplivlococcus honiinis
Stapliviococcus kloosii
Sraplivlococcus wareri

IDermacoccus wishinomivaensis
Staplinvlococcus anrens
E‘rapln-l’owcms epidermidis
Stapliviococcus saproplnticus
\Bacillus civeulans
\Bacillus pumilus
Bacillus sphacvicus
\Bacillus subtilis
\Bexcillus thuringiensis
ICorviebac terium xerosis
Kocuria rosea
Kocuriavarians
\Psettdontonas fliorescens
WStaplnlococcus anricularis
Sraplnlococcus capitis
Stapinlococcus caprae
Stapinlococcns colnni
[;Inph_ﬂoracm.: haemolviicus
Staplnlococcus hominis
Stapliviacoccus Kloosit
Stapliviococcus xvlesus

Stapinlococcus anreus
Stapinlococcus sapropinticits
Bacilius eirenlans

acillns puniins

acillus sphaericus

acillus subtilis

acillus thuringiensis
Derinacoccus nishinontivacusis
Kocuria rosea
Kocunavarians
Pserndomonas fliorescens
Stapinlococcus auricularis
Stapinlococeus capitis
Staplnlococcns caprae
Stapinlococeus colmii
Stapinlococcus epidermidis
Biapivlocoecus haemohticus
Stapinvlocoecus houiinis
S1aphviococcus kloosii
Stapinlocaccus xvlosus
N.D.

O min 30 min 60 min
Bacteria % [Bacteria % Bacteria %
A ficrococcus rlae S0 Pficrococcus huteus 44 Whcrococcns hiteus 44
A ficrococcus hiteus 21 Plerococcus hilae 25 RPficrococcns hlae 2
Stapliviococcus saprophyticns 3 Bacillus cereus \Bacillus cerets
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taplivlococcus xvlosus IN.D.

.D.
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Table shows bacterial strains were detected before and after treated with the ethanol for 30 min and 60 min.
A remarkable change do not seen to the bacterial strain on the wrestling mats.

Table 1 (Jtbef F Byl i il € 2l 2 W C, < v b o
e (047) OMEZRELZDDOTH L. MEEIX
Micrococcus lylae, Micrococcus luteus, Staphylococcus
saprophyticus, Staphylococcus aureus, Bacillus megaterium,
Acinetobacter lwoffii, Bacillus cereus, Bacillus circulans,
Bacillus pumilus, Bacillus sphaericus, Bacillus subtilis,
Bacillus  thuringiensis, ~ Corynebacterium  xerosis,
Dermacoccus nishinomiyaensis, Kocuria rosea, Kocuria
varians, Pseudomonas diminuta, Staphylococcus auricularis,
Staphylococcus  capitis, ~ Staphylococcus  epidermidis,
Staphylococcus  haemolyticus, Staphylococcus hominis,
Staphylococcus  kloosii, ~ Staphylococcus — warneri,
Staphylococcus xylosus @ 8 J& 25 WL THEK SN TV 2
Z LMotz (Table 1)o KRIZ, T X9 HAKIC
HRahz~xy beFEwm Lk 70%xy ) -
(1#) %~ v MIWHEFELS (Yasuda YS-91) THfi L
30 7, 60 73 & DM E # DZALIZ O W THIR/z. v b
2% 7 — V& LT 304502 121& Micrococcus luteus,
Micrococcus — lylae,  Bacillus  cereus,  Dermacoccus
nishinomiyaensis, Staphylococcus aureus, Staphylococcus
epidermidis,  Staphylococcus — saprophyticus, — Bacillus
circulans, Bacillus pumilus, Bacillus sphaericus, Bacillus
subtilis, Bacillus thuringiensis, Corynebacterium xerosis,
Kocuria rosea, Kocuria varians, Pseudomonas fluorescens,

Staphylococcus auricularis, Staphylococcus capitis, Staphy-

lococcus caprae, Staphylococcus cohnii, Staphylococcus
haemolyticus,
kloosii, Staphylococcus xylosus @ 7 J& 24 WHEASF % S
72 (Table 1) .60 73121 Micrococcus luteus, Micrococcus

lylae, Bacillus cereus, Staphylococcus aureus, Staphylococcus

Staphylococcus hominis, ~Staphylococcus

saprophyticus, Bacillus circulans, Bacillus pumilus, Bacillus

sphaericus, Bacillus subtilis, Bacillus thuringiensis,
Dermacoccus nishinomiyaensis, Kocuria rosea, Kocuria
varians,  Pseudomonas  fluorescens,  Staphylococcus
auricularis, Staphylococcus capitis, Staphylococcus caprae,
Staphylococcus — cohnii,

Staphylococcus  epidermidis,

Staphylococcus  haemolyticus, ~Staphylococcus hominis,
Staphylococcus kloosii, Staphylococcus xylosus O 6 J& 23 T
fi (Table1) THolzo ¥ MITY /=&AL
30, 60 ZrfICI®AN A Z /R L7z (Table 1)o
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Fig. 2. Bactericidal effects of the medicines on Staphylococcus saprophyticus. Figure shows Staphylococcus saprophyticus after treat-
ment with Osvan (Benzalkonium chloride), hydrolyzed water and ethanol. It is shown that the number of viable cells
increased about times during 24 hours on the wrestling mats.

Fig. 3. The ultraviolet irradiation in wrestling facility. Figure shows the ultraviolet-lamp from the 3 meter height irradiated to

the wrestling mats and floating microorganisms.
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Fig. 4. The bactericidal effects by difference with the distance of ultraviolet irradiation. Figure shows ultraviolet irradiation is
expected to be useful for prevention of bacteria on wrestling mats but also floating microorganisms.
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