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Abstract

This project was to evaluate the bioaerosol exposure of the workers treating medical
wastes, and use questionnaire to collect demographic data and health status to assess their
potential health effects. 1569 bioaerosol samples and 100 questionnaires were collected,
including 870 samples at a collection site during nine weeks from 20 March to 22 May and
699 samples during 8 days at two treatment plant (referred as plant A and plant B). At the
waste collection site, the infections wastes were collected at each Thursday 8:30 to 11:00
am. The sampling time was before, during and after operation, that is, befor the car arrived,
on-site clean-up operations (including the driver's seat and two points at the operating area),
as well as the car left. In addition, we selected two 24-hour continuous operation of
treatment plants to take bioserosol samples in the factory (the feeding zone, refrigerated
areas, offices) and outside the factory, from 9 am to 7 pm. While weighting and feeding, we
took another sample before, during and after operation. About the labor health status survey,
the questionnaire content was validated through expert analysis, reliability analysis, and
IRB review. Subjects included 19 collection, 50 treatment, and 31 administrative workers.

This project had set up feasible strategy for bio-aerosol sampling and analysis
techniques of medical waste treatment workplaces. At the collection site, results showed
that the bacteria concentration during the operation was between 12 ~ 964 CFU/m’, fungal
concentration was between 100 ~ 8280 CFU/m’. It was not higher than that of the non-
collection day. There were no significant differences among before, during and after
operation. At feeding area of plant A, bacteria concentration was between 64 ~ 1807
CFU/m’, fungal concentrations was between 112 ~ 1205 CFU/m’. At feeding area of plant

B, bacteria concentrations was between 105 ~ 3095 CFU/m3, fungal concentrations was
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between 165 ~ 2605 CFU/m’. While comparing to the concentrations of office and outside
the factory, there were no significant differences. Biological aerosol concentrations tend to
increase after 5 pm, so night workers should pay more attention. During or after feeding
operations, biological aerosol concentrations rose occasionally. Workers should keep an eye
on the sealed condition of trash bags and wear proper personal protective equipments.
Environment cleaning up and disinfection contribute to the suppression of biological
aerosol concentrations. No harmful bacteria were found by species identification. The
results of questionnaires showed that there were no significant differences among collection,
treatment, and administrative workers. We suggest that related workers wear proper masks,

gloves and eyes personal protective equipment.

Key Words: bioaerosol, medical wastes, personal protective equipment
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3. RUBEAR A A ST AT
(PR
FF R VA G BT R AP IR e R A BRI BT R
S E Y ET9:00 = 10:00 i EEE (B o JE PR 2 AR A RO Rt
;;[ o ) =R PNIEPRARGETY 3 R IR R~ SR R
BB R B | *(E‘Ugﬂj’ PP HEER o FREST T side-by-side N E
o AR AT agar [RIFFERER[16] - o3 R & AETREE LA - ARTR e SR ER 2.5 53
A FIERN RS SR 2.5 STEN - AR - SR ETRIEIR - (R E
BTl S 30-300 CFU) » [Nt [RERBRISHE 15580 RPIPA FRBORER] 2.5 536 - 15
E““ﬂf’ﬂﬁJ— PR PRSP AR [l FRRE S FTRIRRNE  nE =
MR P T RIS o A T R
m@’?ﬁ[n PRIV 4 78 [ ETREY R cu]}[?@’*lfﬁﬁ%%”mjﬁ%&
Pl ~ BES AR It o PR PR RES IR %£;~EI\J%ﬁl§“§"F‘j
[ FRELR ) side-by-side FGET  ARTAEE L GRETER 135 o RURRRIR 4 W
=P 500 st -
(Dﬁ%ﬁﬁ%‘%ﬁﬁﬂ
&P RBAI T [ MAS-100 % 5 % PR L (MAS-100 microbial air
sampler, Merck KGaA, Darmstadt, Germany) » [F=fREERS & E’!T L " ﬁ[ﬁf » [E'ﬂ%iﬁj
PRAR o SPRERER [ anemometer > i 1B RS > 1) A IR BEEGTEES 100
L/min o A&+ 2 ]‘%‘liﬁ%ﬂ}{f’ 73 WIIifi™ | trypticase soy agar (TSA, Difco, USA) * malt
extract agar(MEA, Difco, USA) - TSA [iV5% 77 £l Pancreatic digest of casein ~ Enzymatic
digest of soybean meal - g\ (“&| - ¥ Agar - MEA [Y5Y ;) £} Maltose ~ Dextrin
Glycerol ~ Peptone ~ & Agar °
MAS-100 2§ fi = PR | R =1Z B i) - BUp Haas 3574 (2007) 5t
FUSH] 66 RTRLAET |0 BT D (= a;ﬁmﬁ'ﬁelﬂﬁ[m » Nunes =~ (2005) 47
UV A s ORISR P00 IS (18] Kalogeraks
5 (2005) B B BT SRS UV AR (19 © Gniadek
& Macura (2007) %? WD A RS B R J[I%Tﬁ 1[20] > Karwowska (2003) &HH]
e s IR S [ e ifif[;w:%i*ﬁfll VAT I BA21] » Pascual % (2003)
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[22] » Al-Shahwani (2005) 7475 [ 7 4 56 [ G s 4 $24[23] - Seino 3
©(2005) R SR 7 A S RO I ARER(24]  Kiuezalak 75 (2002)
TE QL fgguigifu%lﬁm .jﬁ@if[lﬁ%lbm%l%‘ﬁ [25] » Matkovi¢ = * (2006; 2007)
ff;#ﬁd%bﬁlﬂhﬂ FIBR B 98 & = AP dr iR B [26,27] > T F’JIJ“’F“[EB“
MAS-100 FRE<ES (B8 4+ Pr B -
() PR
f&%&#ﬁ/%ﬁﬁ T TP - EE R 'EEP.ﬁgEéﬁéﬁr:,sl%&’ R e
=T (VELOCICALC Plus, Model 8386, TSI Inc., St. Paul, MN) EHFREVE ~ 5% ~ i [F[J
WL R (R RRIPIRE R o 2 A g
42 PrEfch B - SRR
JRIE VAR SR ER o e STCITIS BB 2 S BB
{4 » 3 FAUPATE B (total colony forming units, CFU) ﬁ@;ﬂrgﬁro ARG RS
jul'zﬁ*ﬂ/[fﬁé(’?ﬁéfﬁ ACT[*[28,29,30] - ARV M- TRifg o aE- WTEVRE RGBS  F
Bt 3 BRE SV S (07 KOH ¥ BpoIa i s 5 F et
mw SRS 33 YD i PR AR P~ 0 R AR S PR SR o
R PRI ISR o ] A PR R E R T [P api'" £ F (bioMerieux, Inc.,
Hazelood, MO) 3 F3F G BAREAEE: « 1| e ER AR O[T 2 7 -
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FRE F S VIR R RS R 0 T 25CTHET iﬁ% 7o %iiﬁ%:%&“.;‘/
[RIT% jui%fr‘ﬁeﬁf%lféegl(f (total colony forming units, CFU) FUFFEy - ASFHRER U RiTE
HE - TATRE SR [ BRGS0V D TS ] Lactophenol cotton blue (LPCB) 1%
Bean e A » SEET IS AN RIS RIS > A SPRANE S e
By F =" IYRs o Pk AR o o) 3 REET oI B Alternaria ~ Aspergillus
Cladosporium ~ Penicillium ~ Fusarium - » yeasts [31-35] » # & 5] | Z &0 ST
TEE B HF St/ 5% non-sporulating °
4, TR R R S A

'] MAS-100 (BB FRAR MR AR B 2 i i A VAR R A TS B
T3 (positive hole conversion table) f5t -frIT& > F (& F[| 2t =5 FIEE

M -ERTREI(CFU)

BRCFUM)= 1000 min) x tmin) x 10

3(md/L)

B E Rl A EEETD ] Microsoft Excel o #fit [wf] fio f 5 e RIAR EF 55 ]
ffi7] SPSS 13.0 (SPSS Inc., Chicago, IL) FAFHi(i - 7 I'| Paired samples t test it
TR R Y 2 P IR T B - BB Prm iRl (B 2 Prit gl
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H ij'z[ 530 PIIRLFIH ] Logistic regression e s 1 [] £1 7 REHIRISFEE FIFE Sz 1
(EE
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Fo 1 BCETHORAPEIE [ 2008 & 3 F 27 FI(M) AR - BRI

EED | (EREA | BB | R | R

b CFU/m’

VR AR | 228~328 600~700 160~176 476~560

iy [z@
265+54 650+70 1719 518+59
+SD
g 35 25.1°C FIERKE T 150 47.5%

2008 3 1] 28 FICT 2RI FIV S0 Pr LR R -
U 2R o BUEIL 3 E] 27 FURE R AT RHRRL Py R T
FrAH -

2 JEERRL1 2008 & 3 5] 28 [I(Zn) ATRA - AR BIRE R 1T

ATEIAP I ATE]Hi
HiE IR | R
ok CFU/m’
YL, gl 116~564 784~1,620
T 14 ffi+SD 234£155 1,278+323
T T 15l 24.8°C MRS T 1510 47.5%
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2008 = 3 F[ 27 PI(P)E s d A ik o AT AN LR 6 Firr o BOR
EA RN Iﬁ 74 8%+ Cladosporium(93.2%) ~ Penicillium(4.1%) ~ yeasts(0.5%) -
non-sporulating(2.3%) = =3 W [ {1V 2 A 53 7)) ‘Iﬁ 7 8% ¢ Alternaria(0.4%) -
Cladosporium(85.9%)  ~  Penicillium(12.0%) -  yeasts(0.4%) ~ non-

sporulating(1.2%) °

non-
sporulating

non-
sporulating

Aspergillus Alternaria

. yeasts .
a eﬂﬁf;”m 0.5% 0.0% e 0.4%
A0 o
Alternaria Penicillium Aspergillus
0.0% 12.0% 0.0%
Fusan'um/\
Fusarium 0.0%
0.0%
(a)%,' Egj 2 Cladosporium (b) [’ﬁﬂf [ Cladosporium
T 93.2% 85.9%
A6 RACIEE R R PO (S AT 2008 5 3 F] 27 FI(PM)T AR 1)) 7Y

2008 = 3 F] 28 FI(Z0)H pREREGEEEE A BRSSO 7 B e TR
[RIFEIEN 75 'ﬂj’[‘ﬁ% £ ¢ Alternaria(0.5%) ~ Aspergillus(0.2%) ~ Cladosporium(92.9%) -

Fusarium(0.5%) ~ Penicillium(1.4%) ~ yeasts(0.7%) ~ non-sporulating(3.8%) °
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£ 3 WO R PIEIR 1 2008 I 4 F] 3 IR TR RIS 1

1= A R jeiles e e e
apr ||| T . P st | e
AR EQA AR CQ AL G
it
il CFU/m’
EY R Tl
IR 1 5006413,444-4,020| 216740 |4,020~4,836(252~724(3,076~4,756
T
LoD |4414368| 3,732+407 | 4574216 | 4,428+577 |423+182| 3,772+546
R T 14l 21.8°C FISEHESE T 150l 69.2%

2008 £ 4 F| 3 FI(P)E RAEREREECE o RIS T RGN IR 10 T o HR
B HY 53 ﬂj‘lﬁ%&@ : Aspergillus(0.4%) ~ Cladosporium(96.9%) - Fusarium(0.1%) -
Penicillium(1.1%) - non-sporulating(1.5%) - =% W fY 9! & 5] f FJI/ B
Aspergillus(0.4%) ~ Cladosporium(95.1%) ~ Penicillium(2.0%) -~ yeasts(0.4%) ~
non-sporulating(2.0%) ° 5 & F1 BER & Y R o) ﬂJ ‘[ﬁ 7,85 ¢ Alternaria(0.2%) ~
Aspergillus(0.2%) ~ Cladosporium(97.0%) ~ Fusarium(0.2%) ~ Penicillium(0.7%) ~

yeasts(0.1%) ~ non-sporulating(1.5%) °
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2008 =

4 510 [ (PR (e Al A A L P IR 1 PR

ARSI e U SR AT = S ﬁﬁaﬁ*ﬁ‘mﬂlﬁﬂgfﬂ GRS % & g S It
SEFIRVERIR (=508

TR FAVEEE

FA BEUEIFORAPOEIR LT 2008 F 4 5] 10 AR S PSS BIR G [
i =97 =4 wEl B | jrEERe | e
* 5 e 5 0 g | e
b CFU/m’

Jrh g | 76136 212~336 48~244 204~348 | 52~212 | 208~320
iy I’ggj
10121 270+46 172+75 25086 140+52 | 281+46
+SD
Jid 7 T4l 30.1°C HISEHESS T 151l 58.6 %
2008

# 5 ZEERRL1 2008 F 4 5] 11 FICORTBA D BRI

EIE! FTFJ{E I JF‘J‘?J EQ
b CFU/m’
VLI, ! 52~396 296~524
T 15[ +SD 18377 407+77

g

£4(if 25.7°C

GRESRE R

T 15 69.6%

4 F] 1L FIC)Z IR FLV AP B 2 5 R AR B B
ik 5 T < FEIEL 4 F] 10 FUPER PGV FT R f
FrA -

N ﬁ?[fiﬁij Fé?fé"?l%%[k

2008 % 4 5 10 (4% 4 7| 11 FICORFV AR » SRS s

SPIGA PAE  YE A T B 5 Pk 6 R o
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e 6 B OR A PoyE IS (R AT 2008 F 4 ] 10 FI(PYEE 4 ] 11 FI(COA
P PIS B S PSR T 1 (CFU/m)

IR 4-10 4-10 4-10 4-11
[RIPE £ TETFJ MR = 4 FT?J
Bacillus cereus 2 0.7 4.2 5.6 15.1
B. circulans 2.7 5.6 15.5 0.0
Bacillus non reactive 0.0 0.0 0.0 40.6
Cellulomonas spp. 2.7 3.5 2.1 14.9
Micrococcus spp. 36.3 64.1 81.0 37.6
Staphylococcus xylosus 58.9 63.4 69.1 75.1

2008 = 4 F] 10 FI(P)H RIRBREEREE o RIEST ] REN DN 13 5 o
= ’F“J’ EJ o E TR T T ‘lﬁ 7 &% ¢ Alternaria(0.3%) ~ Aspergillus(1.3%) -
Cladosporium(87.4%) ~ Fusarium(0.5%) ~ Penicillium(4.3%) -~ yeasts(0.5%) ~ non-
sporulating(5.6%) - ¥ El & fY ) ) Iﬁ 7 8% ¢ Aspergillus(0.5%)
Cladosporium(80.9%) ~ Fusarium(4.7%) ~ yeasts(0.3%) ~ non-sporulating(13.7%) °
= QN A IR ‘]‘%J 7 £ ¢ Alternaria(1.2%) ~ Cladosporium(89.0%) -

Penicillium(1.7%) ~ non-sporulating(8.1%) °
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sporulating 1.2%
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89.0%

(B 13 R Tk P [ T 2008 = 4 7] 10 FI(D)E: %E%@ﬁﬂj'lﬁw&

2008 & 4 F[ 11 PICO)E paiefiastidds R0 ai i Jr 14 e o o

i

=N

ROFE Y 5) ﬁJ Tﬁ T B Aspergillus(0.7%) -~ Cladosporium(88.5%) -~

Fusarium(0.7%) ~ Penicillium(3.9%) ~ yeasts(0.3%) ~ non-sporulating(5.9%) °

23




(2R FI 2

l'l(fl'lt
sporulating

yeasts 5.9%
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[p' 14 RO ORI PO (ST 2008 £ 4 F] 1T PO SRS 1Y
4 QLT R P [T, S % P B

FYIPUE VFRAEAT 2008 F 4 F] 1T FIPER 4 5118 FI(C) o A TREE I RIR
P 1% S B 15 20 16 B o Sl 1S I LR F1ALT FE
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Log fungal concentration, log(CFU/m3)

2.5 1 | L | L | L |
09:00 09:20 09:40 10:00 10:20

Time
[l 16 OEE RO PSR (T 2008 & 4 F] 17 FU~ 18 LR P
[ﬁ[
2008 5 4 F| 17 FI(PH)TE (e ALY APIpATE € g B B Y TR

N D 7 B e PP TERERR (ERET - SRR R IR D Bl RS TR B = TR

Fl R o TR

F 7 RGAETFORA PR 2008 F 4 F] 17 PIQDALTEA - TR BRI 1

FEl =g =g BRI R | HEEE | R
ki g | owp | e | mm | oam | o
b CFU/m’

W EIE | 72~208 [1,080~1,890| 68~352 |1,690~3,890| 36~76 |610~1,300
j‘féfl'@

3D 121442 | 1,496+275 | 14594 | 1,841+921 | 58+15 |[1,131£259
WL £l 29.0°C FEIEREE T 151 65.8%
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2008 = 4 FI I8 FI(T) ZHER PV A REs 3 pa 2 Pa IR R IR FREGEHRN - I
8 AT o U IER 4 5] 17 [T PG D FTRIRAR o g SRR R PRI AT ] -

# 8 JEEEL1 2008 F 4 5] 18 [P ~ TR BIRA R 1%

B! iR | i
i CFU/m’
L Bl 92~212 770~1,330
T I5[f+£SD 139+30 966+163
RV 1500 26.2°C MRS T 15l 66.9%

2008 & 4 F] 17 FI(PYR 4 F] 18 FICOREIVARTAREA » sestpira i
PRS2 B - Y 9 F

Fe O GUPEE VORI PEEE (B AT 2008 F 4 K] 17 FI(PNYEE 4 5] 18 IR
P PO AR T 1Y ffi(CFU/m’)

P2k 4-17 4-17 4-17 4-18
FIfE & - P TE% B * R
Aeromonas hydrophila 0.3 0.0 0.0 0.0
Bacillus cereus 2 17.2 14.0 10.0 10.9
B. pumilus 0.0 0.0 0.0 0.8
B. subtilis 4.8 5.5 0.0 16.5
Bacillus non reactive 13.4 9.7 4.0 5.4
Cellulomonas spp. 3.9 3.0 4.0 0.0
Microbacterium spp. 0.9 0.6 0.0 0.0
Micrococcus spp. 32.1 37.6 13.3 42.8
Staphylococcus xylosus 53.8 74.7 27.3 62.7
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2008 # 4 F] 17 [IP) I PREREREERE A > ARSI T REN I 17 B o 8
Bl pyooro ‘I‘?j 7 8% ¢ Alternaria(0.6%) ~  Aspergillus(0.9%)
Cladosporium(77.9%) ~ Fusarium(0.2%) ~ Penicillium(2.2%) -~ yeasts(3.6%) ~ non-
sporulating(14.6%) - (& B v 2 F& 55 ) I?j 74 &% ¢ Alternaria(0.6%) -
Aspergillus(1.2%) ~ Cladosporium(81.1%) ~ Fusarium(0.5%) ~ Penicillium(4.0%) -
yeasts(4.1%) - non-sporulating(8.5%) - i EER & pY A o)) I?‘] R
Alternaria(0.8%) ~ Aspergillus(2.4%) ~ Cladosporium(8.51%) ~ Fusarium(1.2%) -

Penicillium(1.9%) ~ yeasts(1.0%) ~ non-sporulating(7.6%) °

(¥R (b) (=3 Tk
non- Alternaria non- Alternaria
sporulating 0.6% - sporulating 0.6%
yeasts 14.6% ’ yf‘ﬁ;b 8.5%
3.6% Aspergillus 1% B
’ 0.9% Penicillium Asfi‘f’;;””b
L0
Penicillium ‘ 4.0% ‘
2.2% Fusarium
0.5%
Fusarium
0.2%
Cladosportum Cladosporium
71.9% 81.1%

(O EEH R

non-
sporulating Alternaria
Penicillium 7.6% 0.8%
1.9% yeasts
0 Aspergillus
2.4%
Fusarium
1.2%
Cladosporium
85.1%

[ 17 YT R P (BT 2008 # 4 F] 1T [P BARRTET fH
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2008 F 4 F| 18 [I(EO)E ARG R o PAREST T AGN DU 18 e e

R L TR
%) ~ Aspergillus(3.6%) -~ Cladosporium(81.4%) -~ Fusarium(1.2%)

&

B

b : Alternaria(0.2

Penicillium(4.6%) ~ yeasts(0.5%) ~ non-sporulating(8.5%) °

@ TR

non-
sporulating
8.3% I alternaria
o yeasts 0.2%
Penicillium o Aspergillus
4.6% 3.6%
Fusafium/\
1.2%
Cladosporium

81.4%

i 18 BT B PR (ST 2008 £ 4 £] 18 |1 AR

SNCSNEL IS SECEIES & LIRS G R CPRk: S h ks

ST A ERARET 2008 4 5] 24 FI()TERRED > AF TS ARG R ]
TS > ST HIIR 19 =28 20 e |19 FITE BLERR F UG EL Y 4
OZBURLT | R TR N ] VA AR AR ™ 20 R % B e T [ 20 VY pLITER I
PLY R o TR U TR B IR R T S R A [ 0 B o
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Time

A1 20 R T [ B 2008 5 4 7] 24 F LI BHHELS ity

2008 £ 4 F| 24 F1(PH)IE [ SV PP A 2 P UL IERR
B0 gk 21 B o P LIS (R SRR AR VI P
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F 10 DY BRI IERR 1 2008 5 4 £] 24 [IODAT - DB 1

e | (HB | G | | W ] g
ki g | owm | o | owp | oam o
b CFU/m’

W BT | 124~524 [3,190~4,280] 264~836 [1,280~8,280] 208~444 | 2.160~4,020
+SD 316213 | 3,814+£512 [ 459+222 |3,850+2,594( 334+108 | 2,978+725
% T 5[0 23.8°C FISERE T 1901 83.7%

2008 F 4 F] 24 IV ATRE - ASEFERAE R AR R T
i > PPk 11 B

F A1 RO RN YRR (SR BT 2008 F 4 7] 24 FIPAIPAE P 1S
[AFEEA T 14l (CFU/m?)

\JEU%W 4-24 4-24 4-24
[RIPE £ FTFJ R (= Bk
Bacillus cereus 2 14.7 11.9 20.4
B. lentus 0.0 3.0 0.8
B. subtilis 13.6 9.6 7.1
Bacillus non reactive 4.5 23.7 27.4
Cellulomonas spp. 185.7 136.5 188.1
Micrococcus spp. 2.3 8.9 25.1
Staphylococcus capitis 95.1 141.0 190.5
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2008 &F 4 F] 24 PIH RRAAEEEE S o RS AR PR 21 B
}iéﬁqﬁﬁ fY H RS T“‘Iﬁ 7% ¢ Aspergillus(0.2%) ~ Cladosporium(94.5%) -
Fusarium(0.7%) ~ Penicillium(1.4%) ~ non-sporulating(3.2%) o Rl fiv 55 ﬂj‘[‘ﬁ%
£y ¢ Aspergillus(12.3%) ~ Cladosporium(75.4%) ~ Fusarium(0.2%)
Penicillium(8.7%) - non-sporulating(3.5%) - (=% W 9 = P& 53 7 17 By
Aspergillus(22.4%) . Cladosporium(50.6%) . Fusarium(0.3%)

Penicillium(23.1%) ~ yeasts(0.7%) ~ non-sporulating(3.0%) -

@R R OV
non-
sporulating on.
Penicillium 3 Penicillium sporulating
—ryy y q
1.4% Aspergillus 8'.7% o Asperaillus
0.2% Fusarium 15.3%
Fusarium 0.2%
0.7%
Cladosporium Cladosporium
94.5% 75.4%
O g
non-
sporulating
yeasts 3.0%
0.7% )
Aspergillus
Penicillium 22.4%
23.1%
7,—
Fusarium
0.3%
Cladosporium
50.6%

[ 21 RGBS (T 2008 5 4 £] 24 P TBABIE ] 1
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SV JHTEREERT 2008 F 4 F] 30 FI(Z)ZE 5 F] 1 FI(PY) o AFTREE AR
[RFEIFTR [~ » 53 I 22 S 23 A = [ 22 I FLYRERR F130 FiyE
BRI POV AR AR TRERE P ROR S E I E AL - G 23
[ RZEERR G0 FDZZRERREIQ DY ARG AR ZRER L IR R

WEERRED -
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M- 4-30 Background
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4.0

3.5

3.0

2.5

Log fungal concentration, 10g(CFU/m3)

\
\
B 4-30 Background --
—2— 5-1 Driving seat

O = 5-1 Operation area
@ - 5-1 After truck leave

2.0
09:00

09:20 09:40 10:00 10:20 10:40

Time

[fif 23 EEGORA PR (BT 2008 F 4 F[30 F1 oS FI L ERTRIRE T

i

[ﬁ[

2008 £ 4 F] 30 [I(=)ZHEER VA P B RS
O 12 Free o PRPUEL 5 OEL 1 PRSI S Rl > P E L FRi =Rl

ErH -

12 HEFRET 2008 & 4 5] 30 [ A TR IR [+

EIEI AT E AP T ATEIEHEH
,FJE Fl F‘JJ;I\E EEI Fl FJ EX f%l
b CFU/m’
VLA A 36~1,320 1,660~7,120
T I5[fESD 3104291 3,244+1,188
VIS0 24.4°C | HIERRE T IS 71.7%
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2008 & 5 F| 1 FI(P)HR [ MY S T P TR PR
B0 gk 13 B o P LIS (R SRR AR L (R

E FRVESEL o IR RO SRR POE B i

13 WO BAPEFE [ 2008 5 S AL FI(PDALPA BT R 1

Fif (B | (S | EEE | BRI | R | R
AF A dR AF IR R AF IR L
i CFU/m’
B AR | 24~304 [370~1,220] 48~348 | 450~880 | 12~112 [200~1,570
T ISIESD | 130+£103 | 805267 | 129+104 | 675171 | 7131 | 821+528
BV IS 27.9°C MRS L 50l 79.7%

£

2008 F 4 F] 30 [I(Z )k 5 F] 1 IR E DV AFTpAE i

SPIPATARE U YR T S5 © 1A 14 57 -

el =g o
R

F 14 WO R P TE (SR BT 2008 F 4 F] 30 FI(Z)Z 5 )1 FI(P)A
P PIS B S APEE T 159 (CFU/m)

IR 4-30 5-1 5-1 5-1
[RIFE i el = S
Aeromonas hydrophila 1.3 1.8 3.0 1.7
A. hydrophila/caviae/sobria 2 1.9 0.0 0.0 0.0
Bacillus cereus 2 71.0 6.7 10.6 2.0
B. firmus 0.1 0.0 0.0 0.0
B. lentus 17.6 3.0 0.9 2.0
B. subtilis 2.9 3.6 0.0 1.0
Bacillus non reactive 7.9 0.0 0.0 0.0
Burkholderia cepacia 28.9 0.0 0.0 0.0
Cellulomonas spp. 0.4 0.0 0.0 0.3
Microbacterium spp. 0.0 15.8 21.8 0.0
Micrococcus spp. 81.9 32.7 42.4 22.9
Staphylococcus capitis 0.0 66.1 52.4 47.8
S. xylosus 53.7 0.0 0.0 0.0
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2008 F 4 5| 30 FI(=)H REREASHERE % o [RIFE] ? %ypqg[l 24 FRs. o ;F

faJ 2R YOI ) ‘[‘ﬁ 7 8% ¢ Aspergillus(2.0%) ~ Cladosporium(90.1%) -

—F

Fusarium(1.1%) ~ Penicillium(4.2%) ~ yeasts(0.2%) ~ non-sporulating(2.3%) °

(@2 FES
non-
sporulating
yeasts 2.3% Aspergillus
Penicillium .29 2.0%
4.2%
Fusarium
1.1%
Cladosporium
90.1%

i 24 ST R PR (S HIT 2008 55 4 F] 30 1 )T BRI 1

2008 5 5 | 1[I pERBASARCLE » G ) T B O 25 . o B
EINICEET ? /B Aspergillus(4.8%) -~ Cladosporium(80.7%) -
Penicillium(2.5%) ~ yeasts(0.9%) ~ non-sporulating(11.0%) ° {*== [ i 51 fxi 53 7] 1l ﬁ
4% ¢ Aspergillus(4.3%) -~ Cladosporium(79.4%) ~ Penicillium(4.1%)
yeasts(0.9%) ~ non-sporulating(11.4%) - & & f1 BEF] & v &1 R 55 T” [ﬁ T,
Aspergillus(60.0%) ~ Cladosporium(32.2%) ~ Penicillium(0.7%) ~ yeasts(0.7%) ~

non-sporulating(6.3%) °
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(@F R (b) (= o
non- yeasts non-
yeasts sporulating 0.9% sporulating
1LD% Aspereill 1144% Aspereill
o spergillus Penicilliom spereillus
P@n;c;{'];um 4.8% 41% 4.3%
. 0
Cladosporium Cladosporium
80.7% 79.4%
()T 1 EEH VR
non-
yeasts sporulating
0.7% 63%
Penicillium
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Aspergillus
60.0%
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R IR (1% » 53 IR 26 Sl 27 A« Fe [ 26 I BLIRERRET F e
BRI EDV AR AR > JHERR P RO R B IR E o T 27
FPLZEBEE T FDEZRERR I P & R s (= 2 B e
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[l 27 WEE ORI PR (ST 2008 = 5 [ 7 L1~ 8 PR R

2008 F 5 F] 7 P )HERS VAR S G P R R RS I
P[iFe 15 G o FFIEG 5 F] 8 Elﬁjﬁ{ltj/ﬁqi\ﬁ’ﬁjﬁﬁi’ i l,j/ﬁﬁﬁ?jf&f?f%%ﬁ
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# 15 JEERR 12008 5 5 5] 7 FI(EORIP - B RIEIRF 1

Fif! PRI aEY
(Nl CFU/m’
Y R 48~3,220 230~5,780
I Hfifi£SD 397+812 1,133+1,557
e T 50 29.0°C | AEREE T IS0 61.0%

2008 F 5 5] 8 FI(PM) JHERS ARG E G P R R IR N
e 16 Hrra- o PP TERTERR (SRR > FRAERFE IR B (=3l == i
PRVERNE o IR B R g R i

%16 ZHEIR |1 2008 # 5 5] 8 [I(PRIH + T P BRI

Fif (B | (S | EEE | BRI | HiEER R
AF A g AF IR R AF IR R
i CFU/m’
B R | 24~164 [490~1,630] 20~128 | 530~980 | 24~136 [450~1,160
T IS[ESD | 87+44 | 8104313 | 87436 | 693+143 | 81+31 | 6844217
{8 T 34l 31.3°C MIEREE T Hl 59.4%
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2008 % 5 H[ 7 L1(Z)™ 5 | 8 [IPRE VAP - RMEEEPE R > S
PAAE % 7 5l > ik 17 B o

F 17 BRI EORA POEE (B B 2008 F S P 7 FI(Z )= S5 F] 8 FI(IDAETA
3 }F’J%LTX‘F KRR T H@(CFU/m )

IR 5-7 5-8 5-8 5-8
PAPE £ I IR (= ¢ I
Bacillus cereus 2 22.0 4.5 5.5 5.8
B. firmus 48.4 3.7 2.1 5.1
B. lentus 0.0 4.1 1.0 1.4
B. pumilus 32.6 5.2 0.3 1.0
B. subtilis 37.2 0.4 0.7 0.3
Bacillus non reactive 0.0 4.1 15.4 4.1
Burkholderia cepacia 0.0 0.4 1.0 0.3
Cellulomonas spp. 0.5 3.0 3.4 1.4
Micrococcus spp. 102.8 55.8 54.4 53.9
Rhodococcccus spp. 1.4 0.0 0.0 0.0
Staphylococcus capitis 184.9 0.0 0.0 0.0
S. sciuri 0.0 4.9 4.5 7.9

2008 £ 5 5[ 7 FI(Z)d RARESEETE R o AT T RGN U0 28 T o i
FEIIS ?ﬁ/t : Aspergillus(8.5%) ~ Cladosporium(51.2%) ~ Fusarium(0.1%) -

Penicillium(21.9%) -~ yeasts(1.9%) ~ non-sporulating(16.3%) °
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@I FER FIET R

non-

spc;rgﬂatmg Aspergillus
' 8.5%
yeasts
A
Penicillium
21.9%

Fusarium
0.1%

Cladosporium
51.2%

il 28 WG HORR PoEER (SR BT 2008 & 5 F[ 7 FI(Z ) RS T T
2008 5% 5 £] 8 ()T PRRRRASEL A o PARE ST A RO 29 T o B
1955 T 177 4%« Alternaria(0.7%) ~ Aspergillus(4.6%) ~ Cladosporium(72.3%) -
Fusarium(3.0%) ~ Penicillium(8.0%) -~ yeasts(3.8%) ~ non-sporulating(7.7%) - {=¥
B fuOH P T 1 7 £h :  Alternaria(0.7%) -~ Aspergillus(3.0%)
Cladosporium(72.4%) ~ Fusarium(1.5%) ~ Penicillium(6.4%) ~ yeasts(9.0%) ~ non-
sporulating(7.0%) ° V& & Hi BERH i< [V 2 AT “ ‘[?j 7 £ Alternaria(0.1%) ~
Aspergillus(4.1%) ~ Cladosporium(75.4%) ~ Fusarium(1.1%) ~ Penicillium(4.7%) ~

yeasts(2.9%) ~ non-sporulating(11.7%) °
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()R (b) = G
non- non- _
sporulating Alternaria sporulating \ A/ernaria
7.1% 0.7% " Aspergillus 7.0% 0.1% Asgeg,g;]/us
Penicillium . 4.6% yeasts 0%
yeasts 9.0%
8.0% 39 .
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Fusarium \k . /\
3.0% Fusarium
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(B I BB
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sporulating / Allernaria
11/7% 0.1%
yeasts Aspergillus
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A1 20 R ORI PO (S T 2008 5 F] 8 FI() T RS f Y
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NRSAERIE S SECEIIES & LIRS G RGPk £ h ) Ea
SY I ESVERENT 2008 F 5 F] 14 FI(Z )= 5 ] 1S FI(PY) o AP R
]&E’iﬁ\ﬂj&ﬂfﬁﬁ@f%lﬁ% 7] H[Ji/[lqﬁﬁﬂ 30%‘?%‘ 31 Fi o T qﬁﬂjl 30 flIF' pLZEERE (14 F
SRS ENYATRIRERR ™ o ZRERE PRI R PEIRE - | 31
I BLZEERS [ 1(14 FOZRZEEIS IS |1 3 R e =2 g 2 B o
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30

- - -5-15 Before truck
—4— 5-15 Driving seat

- <O--5-15 Operation area

- 4~ - 5-15 After truck leave

m/\
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2 { : J[ .
%’n 251 / ; RN / E [
) / " % /
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E / — 1 1

3 g A
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on
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09:00 09:20 09:40 10:00 10:20 10:40 11:00

Time
[fif 31 WSROI PSR (T 2008 &5 F[ 14 FU~ 15 U R P
ﬁgﬁ[
2008 F 5 5] 14 [I(= )ZEERS LA G S P BRI R TERASEHRN
JP 18 F o PREIER 5 P IS PUERELY = SFrRIER > Ryb LY PRI
PYRIETARIL « AP STE T RIIOVRE B98I % 32 % 576 CFU/m’ » T 157 134£133

CFU/M’ » & Bh 5 B % 5[l £ 100 = 520 CFU/m’ » = #4ifi BT 2891136

CFU/m’ HiSIEE B 30.9°C » AR £ 56.0% ¢

%18 ZREIR 12008 5 5 5| 14 [I(Z )i - A RBIE A 1%

TEE AU B SPIT 2B Hi
FiE i JEJH\E [A i JFJ%E‘[
1 CFU/m’

VLA A 32~576 100~520

T 15 [fi+£SD 134+133 289+136

Ve IS0 30.9°C | AIEREE T IS0l 56.0%
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2008 5 F| 15 FI(P)HE [ SV AP B P R IR IR
B0 P 19 L o LR (R SRR B B R P £
ST RARIE (o GRS R ORI - 1) RO R P
ETE I B i o

F 19 BEATHFORAPERRL! 2008 F 5 F] 15 FIPAFTA - SRS TRIR LR [

(B | (= | EREE | BR[| R
A el A A el AR QS
b CFU/m’
JE Fi R 72~92 | 110~130 | 16~368 | 140~540 | 12~304 | 100~560
TIS[AESD | 8610 | 120+£8 | 77486 [ 351£151 | 65+71 | 333+168
T T Tl 30.8°C FISHEE T 150l 56.7%
2008 F 5 F] 14 [I(Z )R 5 E] 15 FIP)RE VAR S - SEEERCTATE i

fif

FOARTRAIAEL L R = B9 > ik 20 B -

Fe 20 HCFETVE A POETS (B T 2008 F 5 F] 14 [1(Z)E S F] 15 FI(P)R
REELEE F PR T i ffi(CFU/m’)

IR 5-14 515 5-15 5-15 5-15
TR TR EEPE R i

Aeromonas hydrophila/caviae/sobria 1 1.1 0.0 0.0 0.0 0.0
A. hydrophila/caviae/sobria 2 3.1 0.0 1.3 1.8 5.3
Bacillus cereus 2 1.5 8.3 4.4 9.4 14.7
B. circulans 10.1 19.7 11.4 21.4 4.0
B. firmus 0.0 0.0 0.5 0.5 2.0
B. megaterium 19.9 18.7 12.0 11.0 18.7
B. pumilus 0.0 0.0 1.3 0.5 0.0
B. subtilis 0.0 0.0 0.0 0.3 0.0
Brevibacterium spp. 4.5 1.0 2.1 1.8 0.0
Cellulomonas spp. 22.2 0.0 10.7 3.9 1.3
Micrococcus spp. 0.0 38.3 20.8 23.0 2.0
Pseudomonas fluorescens 3.5 0.0 0.0 0.0 0.0
Staphylococcus capitis 69.6 0.0 0.0 2.3 0.0
S. saprophyticus 0.0 0.0 0.0 0.5 0.0
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2008 F 5 F[ 14 FI(= )& RERESEE R o BT T RE N YR 3-1-29
2P R Y o)) ‘l‘ﬁ 74 £ ¢ Alternaria(1.7%) ~ Aspergillus(21.5%)
Cladosporium(46.4%) ~ Fusarium(1.5%) ~ Penicillium(20.3%) -~ yeasts(3.3%) ~ non-

sporulating(5.2%)

@I FEI FIE

non-
sporulating

5.2%
v Alfernaria

yeasts 1.7%

3.3% Aspergillus
21.5%
Penrcillium
20.3%
Fusarium O
1.5%

Cladosporium
46.4%

[ 32 R A P (B AT 2008 £ 5 £] 14 [ (S ) S B3 T 1Y

2008 F 5 F] 15 PI(P)E pEARSEEEE R o PATEST T RN O 33 B e
7T ?J ISR 1% 7 £y ¢ Alternaria(6.3%) ~ Aspergillus(16.7%) -
Cladosporium(37.5%) ~ Fusarium(2.1%) ~ Penicillium(27.1%) - yeasts(4.2%) ~ non-
sporulating(6.3%) - # Bl & pv = R oo T I? 7 £ ¢ Alternaria(2.0%) -
Aspergillus(10.3%) . Cladosporium(58.6%) . Fusarium(2.4%)
Penicillium(18.8%) ~ yeasts(1.8%) - non-sporulating(6.1%) ° {*= [k f% & 153 7] ] ?
7 8% ¢ Alternaria(1.9%) -~ Aspergillus(10.2%) -~ Cladosporium(48.3%)
Fusarium(2.0%) ~ Penicillium(29.0%) ~ yeasts(1.5%) ~ non-sporulating(7.1%) ° 7§
T EER w Y E R OT ) ‘[‘ﬁ 7 5% ¢ Alternaria(0.8%) ~ Aspergillus(22.0%) -
Cladosporium(54.2%) ~ Fusarium(0.8%) -~ Penicillium(17.4%) ~ non-

sporulating(4.7%) °
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sporulating  Alfernaria sporulating 2.0%
yeasts
yeasts 6. 3% 1.8% 6. Aspergillus
4.2% Aspergillus o 103%
16.7% Penicillium
18.8%
Penicillium —
27.1% / Fusarium
2.4%
Fusarivm Cladosporium Cladosporium
2.1% 37.5% 58.6%
Ol= 4" () RO
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2008 & 5 7] 21 FI(=)ZHER FLVAFRE € P IR A RS N -
F 20 Frn o PRUEE 5 5] 22 PUIRRE LV SEpRIRe > Py b R = 2Rl
ARl -

# 21 ZEEFEE1 2008 F 5 F] 21 FI(Z AR~ A pasa IR R 1

TEIE ATk SPIT AR E
FiE i JEJH\E [A i JFJ EQTS
Hi6b CFU/m’

VLA i 28~448 60~560

T IHfESD 180+124 242493

Vg IS 27.9°C | SRS T ISl 62.9%

2008 £ 5 F| 22 [ 1P (ST PP B 2 P B IR
B YA 22 BT PRI () SRR IR P g 45
TR (2 B S p HBEL: 1) B K R

SEOH BEH -

22 BOCELORAPIFEEE 1 2008 = 5 F] 22 IR~ PR BRI 1

i | (BB | = | R | R | HEE R |
+ RN Y
b CFU/m’

B AR | 68~132 [770~1,440| 36~152 [740~2,460| 52~104 | 60~352
T ISlESD | 105412 [1,003+284] 85428 [1,480+498| 75+13 | 113469
VR IS 31.1°C MRS T 50l 61.2%

2008 F 5 5] 21 FI(Z )R 5 5] 22 FI(PORFI VAPt o ASdRb e i f[
STIRH AP I Y 7 35 > ik 23 AR
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F 23 RGCIEE R PR (AT 2008 F 5 F] 21 FI(Z )2 5 F] 22 FI(PU)A
EE[ 4 }F’J%nﬁ?F Eelﬁlféi’_*}' r H@(CFU/m )

IR 5-21 522 522 5-22 5-22
fE TR EE (B dE
Aeromonas hydrophila/caviae/sobria 2 3.1 1.0 0.7 1.7 2.5
Bacillus cereus 2 4.5 6.2 1.7 5.5 3.9
B. circulans 0.0 0.0 0.0 1.0 3.2
B. megaterium 8.8 0.0 0.0 0.0 0.0
B. pumilus 0.0 0.0 0.0 0.3 1.4
B. subtilis 0.3 0.0 0.0 0.0 0.0
Brevibacterium spp. 5.1 0.0 0.0 0.0 0.0
Cellulomonas spp. 26.2 14.4 4.1 3.4 11.1
Micrococcus spp. 95.7 0.0 0.0 0.0 0.0
Rhodococcccus spp. 0.0 3.1 10.6 8.6 29.3
Rothia dentocariosa 0.0 17.5 12.3 17.8 40.4
Staphylococcus capitis 00 37.1 36.1 35.0 76.1
S. hominis 0.0 25.7 9.2 10.3 14.3
S. saprophyticus 36.5 0.0 0.0 0.0 0.0

2008 & 5 F| 21 FI(=Z )& RBATEREE - RS 5T RG NI 36 i - ¢

FJ g9 R YOS 1 [?E 7 5%+ Aspergillus(17.3%) ~ Cladosporium(59.7%) ~

‘—C

Fusarium(0.2%) ~ Penicillium(14.9%) -~ yeasts(2.0%) ~ non-sporulating(5.9%) °

@R FI T

spoxulatmg
yeasts

2.0% Aspergillus
Pem’cz'l]z’um 17.3%
14.9%

Fusanum
0.2%

Cladosporium
59.7%

[ 36 TS 1 A PO (R AT 2008 S5 K] 21 FI(E )T U T 7 Y
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2008 £ 5 F] 22 FI(P) I RREEEETE R o RIS (AR YR 37 B o 3
EHIEE *rJJF“?J FY Hr ST m“ﬁ L A Alternaria(z.O%) + Aspergillus(3.1%) -
Cladosporium(87.2%) ~ Fusarium(1.4%) ~ Penicillium(4.0%) ~ yeasts(0.9%) ~ non-
sporulating(1.4%) - # Bl % @ & Ay 53 ﬂj ‘Iﬁ 7 £ ¢ Alternaria(2.0%) -
Aspergillus(0.6%) ~ Cladosporium(91.1%) ~ Fusarium(1.2%) ~ Penicillium(2.1%) ~
yeasts(0.9%) ~ non-sporulating(2.1%) - &3 W fv & B 53 7 ]ﬁ 74 £
Alternaria(0.8%) ~ Aspergillus(0.7%) ~ Cladosporium(93.5%) ~ Fusarium(1.2%) ~
Penicillium(0.8%) - yeasts(0.9%) - non-sporulating(2.1%) ° & 3 1 BEH i i & B
73 ‘m ‘]‘%J 7 &% @ Alternaria(0.6%) ~ Aspergillus(0.9%) ~ Cladosporium(92.0%) -
Fusarium(1.1%) ~ Penicillium(2.0%) ~ yeasts(0.8%) ~ non-sporulating(2.6%) °

W R by
non- non-
yeasts . yeasts sporulating
0.9% spolrulfzmg Alternaria Penicillium 9% 2.1%
Penicillium ' 2.0% 2.1% Alternaria
4.0% Aspergillus Fusarium 2.0%
Fusarium 3.1% 1.9% Aspergillus
1.4% ' 0.6%
Cladosporium Cladosporium
87.2% 91.1%
©=K g ((REpEEIBE HlTNE S
non-
yeasts sporulating Alternaria non- ) ]
o Q9% 0.8% yeasts sporulating /~ A/rernaria
Penicillium : 0.8% ] 0.6%
0.8% /Aspd:gﬂlus Penicillivm '
0.7% 2.0% Aspergillus
Fusarium 0.9%
1.2% Fusarium
1.1%
Cladosporium Cladosporium
93.5% 92.0%

[ 37 RIS SR P (S T 2008 5 F] 22 F (D) PUEATEST i 1
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BER S o TR - R VRRERE 2 B Y IR
RIBR () QPR ) PR R H BB Rl i B 3 2
FF 7S e =y gt 3 72 o

F - HREE > 1 2008 5 5] 30 FI(Z)® 7 F] 2 FI(E WEIEE e ~ 9
s TR 7 2 P AR » B 1 RBR R 6 F] 18 IS )i 2
TR - AN5Y 2 FERERUS 2 Rl Pl s 7 - 13T 3 S ERARE
R R B R R ROPT » ROPTIRIHBE BT 2 ARG - PP 7 7
24 FI(PH) ~ 8 F] 9 FICH)R 10 F] 23 FIPOERERE] » HTU15SR B 27 FRERET - T
SRR E TSR B 17 IR 9 6 RS 7 T PR R -

F15 7130 1% 10 7] 23 |- BRI A 4G5 5 SRR SRR L
LA I PR SR Y 485 < ] 4 VRIS SR

?V‘W%ﬁPFﬁ%’¢¥5ﬁﬁ%ﬁ’“ HIAH PO~ B g 9y

R S R PR
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2008 F 5 F] 30 FI(COREZE A VBT 1 SRR RS Pos B > A
M| Side-by side [l o 15 [T T R BURE S o B BRI R R 1
SREERBEIRYA T o TR - FRIEATR « BB IR > ST 2422
e 25 B > M (PR I BRI T R ;%iﬁj‘r%ﬁj%:% °

%24 HUEREA 2008 I 5 F] 30 FI(COR PRI 1

s ﬁifj)&“ ST T C;’%fm
080530B O 1 16:10 HE 22 230
080530B1-1a 1 16:35 1l 56 600
080530B1-2a 1 16:35 15/l 59 640
080530B2-1a 1 16.38 15/l 134 1,630
080530B2-2a 1 16.38 17/l 120 1,420
080530B3-1a 1 1641 iRk 111 1,300
080530B3-2a 1 1641 1Rk 106 1,230
080530B4-1a 1 1644 15/l 86 970
080530B4-2a 1 1644 11 97 1,110
080530B1-1b 1 16:32  ZER[E 113 1,330
080530B1-2b 1 16:32  ZER[ 99 1,140
080530B1-1c¢ 1 17:04 W59t 82 920
080530B1-2c¢ 1 17:04 Rt 46 490
080530B2-1c¢ 1 17:10 = It 14 140
080530B2-2¢ 1 17:10  ®= 9t 14 140
080530B3-1c 1 17:17 W9t 73 800
080530B3-2¢c 1 17:17  Hrs 9t 77 850
080530B1-1d 1 17:05 A9 23 340
080530B1-2d 1 17:05 9t 21 220
080530B2-1d 1 17:09 vt 30 310
080530B2-2d 1 17:09 9 30 310
080530B3-1d 1 17:12 N9 44 470
080530B3-2d 1 17:12 9t 32 330
080530B4-1d 1 17:16 {9 24 250
080530B4-2d 1 17:16 9t 27 280
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# 25 HCEHr A 2008 5 5 5] 30 [ B BRI R 1T

Rt T

A [ [ ] BIR ﬁr]}irl (cﬁjnﬁ)
(min) T&Hr

080530F O 1 16:17 B 25 260
080530F1-1a 1 16:37 {7188 93 1,060
080530F1-2a 1 16:37 Yfpﬁ%&@ 94 1,070
080530F2-1a 1 16:40 Wl 85 950
080530F2-2a 1 16:40 il 82 920
080530F3-1a 1 16:43 Il 53 570
080530F3-2a 1 16:43 whds 61 660
080530F4-1a 1 16:45 R 80 890
080530F4-2a 1 16:45 il 71 780
080530F1-1b 1 16:41 JER B 83 930
080530F1-2b 1 16:41 JER B 98 1,120
080530F2-1c¢ 1 17:15 T 9t 99 1,140
080530F2-2c¢ 1 17:15 e It 84 940
080530F1-1d 1 17:07 kiNis 87 980
080530F1-2d 1 17:07 KN 87 980
080530F2-1d 1 17:10 LN 75 830
080530F2-2d 1 17:10 A 83 930
080530F3-1d 1 17:14 I 80 890
080530F3-2d 1 17:14 N 93 1,060
080530F4-1d 1 17:17 KN 74 820
080530F4-2d 1 17:17 LN 89 1,010

2008 = 5 FJ 30 PN )ECER A SRBCHIE EIRIEOAT o S R s
P 55 TP 38 = [l 39 Fr o T [l 38 flIp Ei’ﬁﬁ‘ﬁ%ﬂ&?‘lﬁ}%& FYAF BRI
S5 A R 9RO R (AR B (p>0.05) © T Pkl
o3 > LI 39 Pl LR |l = B ) £ PR SR IR T R
PHRE2 B sl o3 BRI B (p>0.05) -
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2008 F 5 | 30 FI(TO)VARE P B o REFERFE K ﬁ%’E [AIRI7E
BNl Y 26 F.

%26 R A 2008 5 5 F| 30 [I(ZOA TP S PR RAFEEE (fi(CFU/m’) -

By

BENE BB SR W A

[R7E £

Alcaligenes spp. 10.5 234 .4 384.5 129.2 65.2
Bacillus cereus 2 0.0 27.5 11.7 12.7 8.1
B. circulans 0.0 5.8 0.0 7.3 5.4
B. pumilus 0.0 5.8 5.8 3.6 2.7
Brevibacillus non reactive 0.0 0.0 0.0 1.8 0.0
Burkholderia cepacia 0.0 1.4 0.0 0.0 2.7
Cellulomonas spp. 0.0 0.0 0.0 1.8 4.1
Ochrobactrum anthropi 10.5 28.9 58.3 12.7 19.0
Staphylococcus epidermidis 209.1 801.5 763.1 372.9 188.8
S. xylosus 0.0 8.7 5.8 12.7 17.7

SRR A 2008 5 ] 30 PICORPARESEETCE o 1 IR By
[ = e HIRE Vo po) B 27 e e IR ol R B
Staphylococcus epidermidis %> Alcaligenes spp. » 7 i[9} » i%lf[;hﬁSIA) 3
44}@@”3”3\7% It l#‘ 91~93% » Tt B 4 Jl[IfiiE 96% - S. epidermidis ﬁ Efi
TR A S “ﬁgéy_l—pwz’}j ELEL = Iyt [36,37] > Alcaligenes spp.Jhl
ESMES Iﬁﬁ'ﬁiﬁéﬁé[%,w] o
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#<27 BN A 2008 5 5 2130 FIC SRR = felaf T e

fi 2

WoE e % TEf

1%

ZER[B  Staphylococcus epidermidis 62% 93
Alcaligenes spp. 31%
Ochrobactrum anthropi 5%

156 Staphylococcus epidermidis 72% 93
Alcaligenes spp. 21%

Bacillus cereus 2 3%
Ochrobactrum anthropi 3%

B9t Staphylococcus epidermidis 67% 91
Alcaligenes spp. 24%

Bacillus cereus 2 2%
Ochrobactrum anthropi 2%
Staphylococcus xylosus 2%

M9t Staphylococcus epidermidis 60% 81
Alcaligenes spp. 21%
Ochrobactrum anthropi 6%
Staphylococcus xylosus 6%

BE 3 Staphylococcus epidermidis 91% 96
Alcaligenes spp. 5%
Ochrobactrum anthropi 5%
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2008 F 5 F] 30 FI(Z0)H ARARERAETE A » PRI T AR U 40 T
Ao BE ARV 5] ﬂJ ‘[‘?j 74 1%+ Cladosporium(72.0%) ~ Penicillium(12.0%) -
yeasts(12.0%) ~ non-sporulating(4.0%) - ‘(ﬁ JE B Y E R OT 1 7 By
Alternaria(0.3%) ~ Aspergillus (9.5%) ~ Cladosporium(71.2%) ~ Fusarium(3.1%) ~
Penicillium(9.4%) - yeasts(2.3%) ~ non-sporulating(4.2%) * xZ[ Wk 5 5! P4 53 ) ‘I‘ﬁ
7 8% ¢ Alternaria(1.1%) ~ Aspergillus (4.4%) -~ Cladosporium(73.5%)
Fusarium(5.5%) ~ Penicillium(5.5%) - yeasts(5.5%) ~ non-sporulating(4.4%) -
9t EL Py H P 3 ) T Y 8% ¢ Alternaria(0.5%) - Aspergillus - (2.2%)
Cladosporium(65.6%) ~ Fusarium (3.8%) ~ Penicillium(6.0%) - yeasts (13.1%) -
non-sporulating(8.7%) « ~ fif] Jf B {2 TR 53 T“ I%J 7 &% ¢ Alternaria(1.2%) -
Aspergillus(2.8%) ~ Cladosporium(75.9%) ~ Fusarium(2.7%) ~ Penicillium(6.9%) ~
yeasts(6.0%) ~ non-sporulating(4.5%) °

5 HIRY A E P50 - 1] Cladosporium 3% § - Pl I

65.6%= 75.9% > J[| 2/3 ]| 4/3 F'EFJEKJF[‘EFE%‘[\_%EJ f%'ll]g“,’i;}’ Cladosporium -
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3.1%
Cladosporium Cladosporium
73.5% 71.2%
, L R oob
}_“./ 5 ok
>
(0 Non- ]
Non- sporulating Alternaria
. Alternaria 45% 1.2%
sporulating 0.5% s -
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[l 40 HEEIR-A 2008 & 5 F] 30 FI(Cn A PrRBEE S [ 167

58
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2008 7 5| 2 FI( VR A VAT PrREER SR IR

B SYRIANS 3-2-5 4 326 F7. -

% 28 HUE A 2008 7 5| 2 FI(Z VA S Yo TR A 1

1 4l +SD X ek iy i
R (CFU/m®) (CFU/m®) (CFU/m’)
ZER B 205+ 74 152 332
Yﬁféﬁm 163+ 64 80 268
BE 4504217 196 776
5 It 3074257 72 796
“AF9f 4334353 100 1,028

# 29 HUERr AN 2008 5 7 5 2 [I(Z)V Epa A P BRI 1T

1 1 {f+SD X ek iy i
R (CFU/m’) (CFU/m’) (CFU/m’)
AEF 615+131 352 808
‘zﬁ}%hﬁ 431+ 98 264 552
BE A 367+ 75 264 492
R 9t 7484278 320 1,180
ik 555+177 332 824

60



2008 # 7 £ 2 FI() B A AR S

f = ARSI 30 B o

B T

# 30 BRI A 2008 F 7 7] 2 IS ) IR = b PR

OB B %
ER[Bh 1 Ewingella americana 27%
Cellulomonas spp. 20%
Staphylococcus cohnii ssp urealyticus 19%
¥$JJ?E§E& Staphylococcus cohnii ssp urealyticus 45%
Cellulomonas spp. 21%
Micrococcus spp. 12%
"5 9t Staphylococcus cohnii ssp urealyticus 43%
Micrococcus spp. 22%
Cellulomonas spp. 14%
AHYt Staphylococcus cohnii ssp urealyticus 29%
Cellulomonas spp. 28%
Bacillus subtilis 10%
Micrococcus spp. 10%
HET % Staphylococcus cohnii ssp urealyticus 39%
Micrococcus spp. 30%
Cellulomonas spp. 9%
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2008 £ 7 F] 2 FI(Z )RRl A AR REGE S AE T TR U
43 Fra. o SBR[V RICTT il EHI/E. Alternaria(16.7%) ~ Aspergillus(41.8%) -
Cladosporium(6.0%) ~ Fusarium(29.8%) ~ Penicillium(0.4%) - yeasts(3.2%) ~ non-
sporulating(2.0%) ° Yﬁ}*@ﬁﬂ: AV BROT ) ‘Iﬁ 7 4% ¢ Alternaria(21.2%) ~ Aspergillus
(24.8%) ~ Cladosporium(20.7%) ~ Fusarium(23.9%) ~ Penicillium(1.5%) ~ yeasts
(2.5%) ~ non-sporulating(5.3%) = 5 It Y BT ] ‘?ﬁﬁé/t’ Alternaria(19.2%) -
Aspergillus(27.9%) > Cladosporium(3.4%) . Fusarium(38.5%)
Penicillium(0.4%) - yeasts(8.9%) ~ non-sporulating(1.8%) = [ 9 AU E [&157 7 il %J
7 £% ¢ Alternaria  (14.4%) -~ Aspergillus(31.7%) -~ Cladosporium(11.5%) -~
Fusarium(20.4%) ~ Penicillium (0.5%) - yeasts(4.1%) ~ non-sporulating(0.8%) - ¥
- SR ‘[‘ﬁj 3 Alternaria (9.6%) -~ Aspergillus(33.2%)
Cladosporium(38.2%) ~ Fusarium(10.1%) ~ Penicillium (3.2%) -~ yeasts(2.9%) -

non-sporulating(2.8%) °
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A1 43 ACEIR A 2008 7 7 F] 2 IS S BAEAE fif1HY

63




2008 =* 7 £] 24

PRI A SRR RIRSAE P S iR R A 5T I

i 44 W[ 45 T B LTHARI Bn A o GRIEUS TN TS B T

Bh o SERI 2 P FORER] (R > b IS T P PR P S

eli= 4
500 -
—m—EHE
™ —o—it i ¥ 2
E400 | &R
D —v—J %
O < ¢
S 300 A
= J
g *\ T
g 200 | l I~ " Y
5 v . T
3 <]
‘= 100 | l
2 ¢
m
0 L L L " L " L " L " L L J
09 10 12 13 14 15 16 18 19
Time

q&ﬂ 44 HEZERr A 2008 F 7 E| 24 E'(D“')HTE'EE'I?%@@['“‘%[

500

N
o
=)

300

200

100

Fungi concentration, CFU/m®

—m—ig E 1

—o— e K2
bR T

—v— R 5 % w
< fe¢l

Tl

W/?'

/<J

ﬁ’/

(VAN
F&—(

r
1

FONA

10:00

12:00

14:00
Time

16:00

18:00

20:00

[ 45 SCER A 2008 5 7 5] 24 PP RO A [

64



2008 # 7 £] 24 FI(P4) REEIR A SR ML AP P TR
B B PR ST 31 A 32 T SRBRERIST IR 4 11y
B SERIE L BB~ RS SR 2 -

F< 31 BCER AR 2008 7 F] 24 FI(DN) VAR S P IR R 1

I 14fifi£SD X e iy i
R (CFU/m’) (CFU/m’) (CFU/m’)
SR B 1 180106 92 380
SR 2 62+37 12 92
Yﬁféﬁm 138+59 56 228
BE 204+49 136 284
s It 154+50 96 232
ik 126+27 88 172

# 32 HE A RS 2008 7 5] 24 FI(PH)D H P TR R 1

T 5 ifi£SD X 2t il i
R (CFU/m’) (CFU/m’) (CFU/m’)
R 1 223+54 140 328
SRk 2 161+47 108 216
Yﬁﬁﬁﬁ 273492 168 460
B o 106+43 44 176
(i), 228+84 124 424
ik 224451 156 328
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2008 ¥ 7 F 24 FI(PY) BCER A FIRARBAEEREE - R T O PR

AR = FERAPEY I 33 B > G éﬁfﬂ*?ﬁfﬁ I'| Staphylococcus £%= o

# 33 SRR A 2008 £ 7 7] 24 FI( E B 2 RIS

R = IR %
R 1 Staphylococcus saprophyticus 28%
Staphylococcus hominis 20%
Staphylococcus xylosus 13%
ER[B 2 Staphylococcus saprophyticus 42%
Staphylococcus epidermidis 18%
Staphylococcus hominis 15%
‘(ﬁ}%l&: Staphylococcus saprophyticus 43%
Comamonas testosteroni/Pseudomonas alcaligenes  16%
Staphylococcus hominis 12%
(iacthii Staphylococcus saprophyticus 31%
Staphylococcus epidermidis 18%
Cellulomonas spp./Microbacterium spp. 14%
A Staphylococcus saprophyticus 30%
Staphylococcus epidermidis 20%
Cellulmonas spp./Microbacterium spp. 20%
e A Staphylococcus saprophyticus 48%
Ewingella americana 28%
Staphylococcus xylosus 7%
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qgﬂ 46 FrA- o BE AU m‘]ﬁ%% : Aspergillus(14.0%) ~ Cladosporium(3.1%) -
Penicillium (12.5%) ~ Fusarium(13.6%) - yeasts(28.8%) ~ non-sporulating(28.0%) °
Yﬁ}%ﬁ Bt [ 2 R ST ‘]ﬁ 7 £% + Aspergillus(10.6%) ~ Cladosporium(11.9%) -
Fusarium(21.5%) ~ Penicillium(10.4%) - yeasts(20.2%) ~ non-sporulating(25.5%) °
ER B 1 pvd BT, ‘Iﬁ 7+ + Aspergillus(29.1%) ~ Cladosporium(3.6%) -
Fusarium(23.8%) ~ Penicillium (11.3%) -~ yeasts(19.5%) ~ non-sporulating(12.6%) °
W It PV BT T ‘Iﬁ 7 #% ¢ Aspergillus(30.4%) ~ Cladosporium(6.0%) -
Fusarium(26.5%) ~ Penicillium(7.4%) ~ yeasts(19.1%) » P9 i 2 BT ‘I‘?j%
By Aspergillus(5.9%) -~ Cladosporium (22.0%) -~ Fusarium(20.6%)

Penicillium(17.4%) - yeasts(7.7%) ~ non-sporulating (26.1%) « *£R[Bk 2 pYH f#i5)
1] ‘]‘%J 7 &% ¢ Aspergillus(13.0%) - Cladosporium(7.8%) ~ Fusarium(38.3%) -

Penicillium(11.0%) ~ yeasts(16.9%) ~ non-sporulating(13.0%) °
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2008 = 8 F[ 9 fI(h ) B A SR (BRI A VAR TR L fa % P R
i%@’ﬁﬁ‘[‘%ﬁ# ST 33 R 34 T o SRARHIRIDT HIREES S 1 -
Rl 1~ R 9t~ NI 2ERE 2

# 33 HCEIRr AT 2008 & 8 F| 9 [I(H ) VAR Pos BRI I

T 5[fi+SD (% Sy
R (CFU/m®) (CFU/m”) (CFU/m®)
R 1 210+140 64 448
TER B 2 99+74 24 188
1 B 140+83 40 312
BES 3 187+69 80 252
5 It 141+60 64 224
Ui 122+103 32 348

A 34 B AKE 2008 5 8 E 9 [I(H)D Pt PrR B 1

T H4fifi+SD B ok iy
R (CFU/m?) (CFU/m?) (CFU/m?)
ERE 1 17684 60 328
AR 2 101+66 52 196
1] 146+55 80 260
BE g 97437 52 148
e It 203+88 116 380
ik 116+52 48 228
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2008 F 8 F| 9 FI(H) BUR A APIRERESTESE A R T OT TR

FYE = FEAFE I 35 Fras e

35 HEENEA 2008 8 £| 9 FI(H) S R = AT S
R = R %

B 1 Brevibacterium spp. 37%

Cellulomonas spp./Microbacterium spp. ~ 28%

Bacillus mycoides 12%

£k 2 Cellulomonas spp./Microbacterium spp.  39%

Brevibacterium spp. 26%
Bacillus mycoides 11%
¥$JJ?E§E& Brevibacterium spp. 31%

Cellulomonas spp./Microbacterium spp. 18%

Micrococcus spp. 18%

g9t Cellulomonas spp./Microbacterium spp.  38%
Brevibacterium spp. 25%

Bacillus mycoides 10%

“f9t  Cellulomonas spp./Microbacterium spp.  36%

Brevibacterium spp. 28%
Bacillus mycoides 10%
BET 3 Brevibacterium spp. 34%
Micrococcus spp. 30%
Staphylococcus xylosus 18%
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2008 £ 8 F| 9 FI(H)EZE Tl A T ABARERIE R R > TR TR
qgﬂ 49 FrA. o BES AU m‘]ﬁ%% : Aspergillus(7.2%) ~ Cladosporium(19.6%) -
Penicillium(44.7%) ~ Fusarium(7.7%) ~ yeasts(13.2%) ~ non-sporulating(7.7%) ° ‘{ﬁ
J Bk Y E A T ‘Iﬁ 7 &% ¢ Aspergillus(18.1%) ~ Cladosporium(30.9%) -
Fusarium(26.6%) ~ Penicillium(16.9%) ~ yeasts(4.0%) ~ non-sporulating(3.4%) - £
Rl 1 pyE BT, ‘]ﬁ 7 £% © Aspergillus(8.0%) ~ Cladosporium(25.5%) ~
Fusarium(36.4%) ~ Penicillium(15.9%) -~ yeasts(6.3%) * non-sporulating(10.6%) °
W It YRR OT T ‘Iﬁ 7 #% ¢ Aspergillus(8.0%) ~ Cladosporium(21.9%) -
Fusarium(48.3%) ~ Penicillium(16.0%) - yeasts(2.5%) o 9 i 2 FA5T ‘I‘?j%
£y ¢ Aspergillus(8.3%) ~ Cladosporium(30.6%) ~ Fusarium(26.3%)
Penicillium(23.0%) ~ yeasts(0.4%) ~ non-sporulating(11.5%)  ZER[Wh 2 Y E [x53
1] ‘[‘ﬁ 7 4%+ Aspergillus(10.3%) - Cladosporium(53.6%) ~ Fusarium(17.5%) -

Penicillium(12.4%) ~ yeasts(4.1%) ~ non-sporulating(2.1%) -
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i 2,
)
<P P 3
Non- Aspergillus
sporulating . Non- 7.2%
11.5% ASper%'"us sporulating '
8.3% 7.7%
yeasts
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Fusarium

Penicillium
23.0%
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2008 & 10 F| 23 FI(P)EE R A B (R A AT s g 4 Posd R

TPV 36 =54 37 B

# 36 SCEIdr A KT 2008 £ 10 F] 23 FI(P)L AT P TR 1

T 5 ffi+SD X ek iy i
R (CFU/m’) (CFU/m’) (CFU/m’)
LR 1 529+700 108 2,756
SR Bk 2 230+ 67 140 388
‘{?J,%Ea 471£513 124 1,712
B 4114231 96 844
e It 376+309 40 928
N 578+560 104 1,492

# 37 SR AT 2008 £ 10 F] 23 FI(D)D Hpac P BRI R 1

T H{l+£SD X ot ly i
R (CFU/m’) (CFU/m’) (CFU/m®)
R 1 818+335 432 1,608
1ERI B 2 643+220 396 964
\/?J,%Ea 764+303 520 1,340
BE o 453+192 280 856
s 9t 1,097+772 552 2,896
ik 1,364+687 640 3,076
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2008 & 10 FJ 23 PIPAARAeEERER - RE Fiod EETE T i v =

[AFEY[I 38 Fir o

. 38 EElH- A 2008 F 10 F] 23 E‘(D“’)ﬁ?ﬁﬂ%ﬁ/} PRI B
R = IR %

R 1 Staphylococcus saprophyticus 49%

Micrococcus spp. 16%
Cellulomonas spp. 12%
ZER[h 2 Micrococcus spp. 31%

Staphylococcus saprophyticus 22%

Cellulomonas spp. 16%

¥$JJ?E§E& Staphylococcus saprophyticus 37%

Cellulomonas spp. 16%
Actinomyces neuii ssp. neuii 12%
Micrococcus spp. 12%

g9t Staphylococcus saprophyticus — 60%
Cellulomonas spp. 18%

Micrococcus spp. 6%

]9t Staphylococcus saprophyticus — 44%

Cellulomonas spp. 15%
Actinomyces neuii ssp. neuii 12%
Micrococcus spp. 12%
HET 2" Micrococcus spp. 56%

Staphylococcus saprophyticus 16%
Actinomyces neuii ssp. neuii 13%
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AR A LS BT S RIRRSE RS A AR 39 0 5N S RS
PRPEH 10 g 13 78 - £ |1 Alcaligenes &[’Eﬁ‘ﬁ[‘lﬁgjpwgy&?jﬁ¢§’[“J§°‘§nFIu”}Lﬁgj
FOYE% [38,39] » 2 |2 Sl ﬁﬁéﬁfﬂ Micrococcus * Staphylococcus [x1'7{38] -
Staphylococcus epidermidis ﬁfj‘{ﬁitl’rﬁﬁig&'m%%ﬂl » 2 RIeEI L?E’}iﬁliﬁﬁés?
PR (36] « BSERAEEE - AR T ROR Y BT - PEREBETAHEEE - HipL
VRFERT] > T SR PR A 15,40] -

# 39 SR A RGBS

[RI7El 05.30 | 07.02 | 07.24 | 08.09 | 10.23

Alcaligenes spp. abcde

Actinomyces neuii ssp. neuii bde

Bacillus mycoides acdf

Brevibacterium spp. abcdef

Cellulomonas spp. abcde abcdf

Cellulomonas spp.
] ] cd abcdf
/Microbacterium spp.

Ewingella americana a e

Micrococcus spp. bede be | abcdef

Ochrobactrum anthropi abcde

Staphylococcus cohnii ssp.
] abcde
urealyticus

Staphylococcus epidermidis abcde cdf

Staphylococcus hominis abf

Staphylococcus saprophyticus abcdef abcdef

ﬁgi: P a=ZRBh 1 bR~ Sl It~ d=TN T S =R A SRR B 2
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2008 & 10 F] 23 FI(P)ECEfr A H B AERIEEEE R - PR ST ) Al O
qgﬂ 52 FA. o BED ARV ‘m‘[‘ﬁ% £b ¢ Aspergillus(1.3%) ~ Cladosporium(7.2%) ~
Penicillium (77.6%) ~ Fusarium(4.8%) ~ yeasts(5.2%) ~ non-sporulating(3.9%) ° ‘(ﬁ
JE BV OED R ST T ‘Iﬁ 7 £% @ Aspergillus(2.0%) -~ Cladosporium(8.2%) -
Fusarium(11.7%) ~ Penicillium (73.2%) ~ yeasts(1.5%) ~ non-sporulating(3.5%) - ¥&
RIBE 1 py d BT ) I #4 5+ Aspergillus(2.1%) ~ Cladosporium(6.4%)
Fusarium(10.3%) ~ Penicillium(77.1%) ~ yeasts(1.5%) ~ non-sporulating(2.6%) - £
BB 2 py 3BT ) I #4 5+ Aspergillus(3.8%) ~ Cladosporium(7.3%)
Fusarium(8.8%) ~ Penicillium(75.8%) ~ yeasts(2.0%)  non-sporulating(2.3%) -
BO9F YR T 1 % £% : Aspergillus (0.6%) ~ Cladosporium(6.9%) -
Fusarium(9.6%) ~ Penicillium (75.6%) ~ yeasts(1.3%) ~ non-sporulating(5.9%) -
i SR O P2 A ‘Iﬁ 7 £% ¢ Aspergillus(0.3%) -~ Cladosporium(3.5%) -

Fusarium(11.2%) ~ Penicillium(83.2%) ~ yeasts(1.1%) ~ non-sporulating(0.6%) °
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2008 & 10 £] 23 |

o FIRREOAL PR SRR AR ) UM 53 2 AT 56 T < AN SR 7 AR
FRFIT LI L (o i PR ST o L P R TR D o PRORE T 1

o
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i TR 23 [ 1651 R [ SR P PO
B i 57 ﬁﬂ@¢1§@m}:§§ﬁgjpd Penicillium » 7 3SH] £ 5
{11700 % 800 CFU/m’ V fi] » PHSFHT Y] 1,000 CFUM® I') 1= « U4 % 37 2 )y

- Fusarium = J79p .V 5 -
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= 1000 f yeasts —<J—non-sporulating
2
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ECEV A GERIBE 1T 2008 & 5 5] 30 FI(T)Z= 10 F] 23 FI(PY) » st 5 %
PRERD & Pos TRR A (5 - I S8 T o AP PUR IR T 64~1,807
CFU/m’ V| » & phd #2504 % 112~1,205 CFU/m’® Vft] » I o
e %”Ui%ffé??ﬁﬁg??gﬂ/i%@ (Lavoie & Dunkerley, 2002) » FH 54 - 5
f}*uaﬁ%iﬁ L5 /S TA R A ! > ST 10° = 10 CFU/Mm® VR 8,300

2% 98,170 CFU/m’ V[ -

1400 -
1200 | 2008/6/18
Es 20907 I
«_ 1000 [ —&— Bacterial
% I ‘ —O—Fungi
G 800 F %
< I
S o)
£ oor R LA
5 B3
S 400
3 _ l
200 | O
=0 ]
1 2 1 2 1 2 1 2 1 2 1

0 ' '
2008/5/24 2008/6/18 2008/7/13 2008/8/7 2008/9/1 2008/9/26 2008/10/21
Date

[f' 58 SCEHr A 2 RRER] B VAR R P S P IR R 1

FJ' 6 F| 18 [IR]~ REZRUH P SEE SRR i > FORE s - A7 F] 2 FIAT
W 5 TR PPIBERE (50 R RILRLAR PO S P05 BRRE - 7 7 IR 8 P
C PISEERIFTY i PSR A S TSR R SR 2 28R - R
PRI AR 2 150 B — [ E] 10 7] 23 FIHIRER] T 100 % 200 CFU/m’
P EHCDAE PSR T 10 F] 23 U e ST ATE R R RO
W P B pare 55 1% PR 59 IR 60 B o SRR 1 M FREGEHN RL
'] Cladosporium £3= > I'FW?%F&'?%@J/ 73% > Penicillium {& ['ﬂT 6% » =HTFT 5 VIR

e B HIRLM G A~ > Penicillium 35278 5§7p= Ulﬁ’@i&@ & 77% > Cladosporium
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# 40 SRR B AT 2008 = 8 FJ 6 [I(Z )V Al M E Pu BRI 1E

T 5 ffi+SD X ek iy i
MR (CFU/m’) (CFU/m’) (CFU/m’)
PR 8k 411416 80 1,330
SR 617+930 100 3,280
‘{?J,%Ea 354+506 10 1,380
B 4734256 150 840
LiE 3434412 60 900

F 41 HCRIRB AT 2008 F 8 F[ 6 [1(Z ) i pu t Pus IR 1

T 4 fifi+SD % ot iy i
R (CFU/m’) (CFU/m’) (CFU/m’)
Batb 997+588 410 2,140
1ER] 921+798 80 2,710
R G 693+464 290 1,530
BN A 656643 180 1,660
ik 985+818 370 2,330
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2008 8 F| 6 FI( )i B AR A A prE

G SRR T 5

B YR S A pH R N A 42 9 S - 5 BLY BET ) Cellulomonas

spp./Microbacterium spp. K52 RITARH > 75 3 {2 RUGCE B (B9 2R Yﬁﬁ‘é&i)?@

41 = 44% V[ -

F 42 SR B 2008 £ 8 I 6 [1(Z) F IR = R pATE

R ES %
B9k Cellulomonas spp./Microbacterium spp. 41%
Bacillus mycoides 10%
Cellulosimicrobium cellulans 10%
&R Cellulomonas spp./Microbacterium spp. 449
Brevibacterium spp. 11%
Bacillus mycoides 7%
15 Cellulomonas spp./Microbacterium spp. 41%
Bacillus mycoides 10%
Brevibacterium spp. 10%
#E %" Cellulomonas spp./Microbacterium spp. 30%
Micrococcus spp. 20%
Bacillus mycoides 13%
Aff9t  Cellulomonas spp./Microbacterium spp. 259,
Arcanobacterium pyogenes 21%
Bacillus mycoides 13%
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2008 F 8 5| 6 FI(= VAR B 1 AR AR o AR Y T A
63 Fra. o BE ARV ST ﬂj ‘lﬁ 74 8% Aspergillus(4.1%) ~ Cladosporium(73.0%) -
Penicillium(8.1%) ~ Fusarium(7.8%) - yeasts(1.7%) ~ non-sporulating(5.2%) ° ‘{ﬁﬁ%i
By BRST ‘]‘%J 7 % ¢ Aspergillus(9.4%) ~ Cladosporium(77.6%)
Fusarium(2.6%) ~ Penicillium(5.2%) ~ yeasts(2.1%) ~ non-sporulating(3.1%) - 1£§]
B pyoE R T H ]% 7 £, Aspergillus(2.7%) ~ Cladosporium(81.1%)
Fusarium(3.0%) ~ Penicillium(7.0%) ~ yeasts(4.1%) ~ non-sporulating(2.1%) ° 145@5
B [V HD BRSO ‘[‘ﬁ 7 &% @ Aspergillus(3.4%) -~ Cladosporium(81.5%)
Fusarium(6.7%) ~ Penicillium(5.5%) ~ yeasts(0.9%) = “[If|[ THVE [xi57 ] itk ?Wt" :
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Penicillium(3.3%) ~ Fusarium(2.9%) - yeasts(2.9%) ~ non-sporulating(2.9%) - ‘{ﬁﬁ%i
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R ES %
¥ Staphylococcus lentus 259
Cellulomonas spp. 19%
Bacillus mycoides 16%
R Bacillus firmus 23%
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15k Staphylococeus lentus 36%
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2008 9 F] 9 FI(Z yECERy B g AR AT > PR RGN DR 75 5T
Ao BE T ARV ) ‘ ?E 7 85+ Aspergillus(12.6%) -~ Cladosporium(66.7%) -
Penicillium(12.6%) - Fusarlum(2.3%) + yeasts(2.3%) ~ non-sporulating(4.6%) e ‘{ﬁ}’%ﬂﬁa ]
ARl ‘I‘?j 7 8% ¢ Aspergillus(12.8%) ~ Cladosporium(62.2%) ~ Fusarium(8.1%) -
Penicillium(13.4%) - yeasts(1.7%) ~ non-sporulating(1.7%)  3Zf[ 5k i & A7) J‘Iﬁﬁi/ﬁ@ :
Aspergillus(12.6%) ~ Cladosporium(64.9%) ~ Fusarium(4.0%) -~ Penicillium(13.8%) -
yeasts(2.3%) ~ non-sporulating(2.3%) o #9755l iV H! P51 ] J‘[‘ﬁﬁé/ £h + Aspergillus(9.1%) -
Cladosporium(27.2%) ~ Fusarium(12.6%) ~ Penicillium(48.0%) ~ yeasts(1.2%) o ““fIf][ Ifi¥
T ‘l‘ﬁ 7 &%+ Aspergillus(13.2%) ~ Cladosporium(59.9%) - Fusarium(9.3%) -
Penicillium(14.8%) ~ yeasts(2.2%) ~ non-sporulating(0.5%) °
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CHINAﬁEDICAL UNIVERSITY COLEGE PUBLIC HEALTH
SRR N -NIE

91 Hsueh-Shih Road,Taichung 40402, Taiwan, R.O.C

TEL:(04)22053366 ext:6001

The Institutional Review Board, China Medical
University College of Public Health, Taichung, 404 Taiwan
Tel:886-4-22053366 ext:6001  Fax:886-4-2201-9901

Expedited Approval Date: June 11, 2008

To:Wen-Hai Lin

From: Y\ ,-4 (A, S— 4
N J .

J

Subject: Investigation of bioaerosol exposure of workers

during infectious medical waste management

The Institutional Review Board met on June 11, 2008 , and reviewed the above study
protocol. The IRB recommended approval of the protocol for a period until December
31,2008

Change in protocol in this project requires its resubmission to the Board. By the end of
this period you may be asked to inform the Board on the status of your project. If this has not
been completed, you may request renewed approval at that time.

Also, the principal investigator must report to the Chairman of the Institutional Review
Board promptly, and in writing, any unanticipated problems involving risks to the study
subjects.
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