IOSH95-H312

it

A study on the Characteristics of
Bioaerosols in the Hospital Air-
Conditioning Systems

Fwazrﬁ%ﬁfrww% L PRTBRY
A

SIS PRST AR R



IOSH95-H312

FE R e ETE] 1 4 ik ?Jw’i?ia@
AR
A study on the Characteristics of

Bioaerosols in the Hospital Air-
Conditioning Systems

*ﬁ

LT
R B T S 7 3
wﬂa B p[1E SRS 95 5 2 E| 25 [1% 95 11 £[ 30 [

ST F BRST E i PR
F[[E_B.’- S 96 & 3 K|



H

RGO ([ PR LR S Y 2 pra e s AT
W%%‘&%§%W@@f'wﬁﬁ’#ﬂﬂb§ S s e FE
PR RN E (SR I VS BT R S TR S ) - R
FO3E B AR 2 il ' ﬁiﬂﬂ? e ™ P Tl (=B 2
:‘ﬁ?a‘ﬁi B PO SR T R R S P amti PO E PO
@Fﬁ%b?& MR PR IR AL« ALY - Lol 2l 2t AL
PSR AR PRIt S PG e b IR PRABUTIE » 0 AR L H
E"ﬂ%‘fﬁﬁ > EM ARG PR G R T TR - A R S IR

H G IR R E = 2 P Iff%?i lﬁ[ FIpeEl é?ﬁﬁ;iﬁl@%fi:%iﬁmd o
%ﬁi%w%1#HHV¢ﬁ

HAFEE VT S VR B A 2 P BRGS0 IR e (8
e A~ ERlE B) == R I ERRE (BBE C) SHlES T [ &;%za?ﬂm © R
AR SRR J P (R A Vﬂ?ﬁ[%fp e e
JEE [ R G R AR R R *ﬂ‘fﬁ MG SRR TR SRR~ AR
o VLR R SREIMIHR R A AR 1 684 [ - 2 P50
TR R o RLE RS 2 P BAREGR 0 A [ P BRI I
D RE PR S PR > s PR SRS P [ R 5T
& PR R E AR 12 P B I

NIRRT P AR ERE TR CL RIS 2 st By
(3164 CFU/m’) » B[% A8 ek ;g»i&fﬁ. ABLTHR (S (152 CFU/m’) : e BT 53

FIBHGE B GIMTRS 2 pasch s ly (810 CFU/m3) > B BY A b o RS
HHRR S (79 CFU/MY) § T PR BRI I SR8 TR C1 AR
iﬁﬁg[ HPSCR SR (4132 CFUMY) - BB AS 18177 Z1T] P FTE [T (369
CFUM’) : FE A i I BRI Al 2 TR H (989 CFU/m’) »
BRI C2 B R[5 ﬁﬁg. FTARSTHR S B (S (156 CFU/M’) » 2[R i % 58
B PR P £ PO R R f e LT (p<0.01) o S R
A AR SRR UIEE ~ Sh5 B R AT (p<0.01) & = Al i =2



L~ U RS R AR (p<0.01) © FERRITF > PR 2 P BIRE T
FFOTHAEE A S~ R R AR 2 B o NI EIR AU PO S
I S RSV RN R CSERRT PR P BRIV ML -
AFE LB o 2 BRI HEPA 9 SO
PR B S I e (SR 2 S R R

i FPIRTE ~ R E AR~ R

i



Abstract

Biological hazards in the hospitals may cause adverse health effects via air, skin
contact and medical apparatus. Moreover, the requirements of air quality of the
particular working environment in hospitals were stricter than those of general air-
conditioning environments. An ideal central air-condition system can not only provide
comfortable environment for medical employee, but also should reduce the
concentrations of airborne microorganisms. On the other hand, poor ventilating system
will let the microorganisms breed in the duct, and cause nosocomial infections.

This study was conducted to evaluate the concentrations of bioaerosols and
characteristics of ventilating system in the hospitals including two medical centers
(Hospital A, Hospital B) and one local community hospitals (Hospital C). Temperature,
relative humidity, ventilation rate and number of person persent were also monitored. In
these hospitals, the airborne-transmission-related departments were selected. In order to
sample the bioaerosols, the Andersen one-stage viable samplers and MAS 100
biosamplers were used. After sampling and incubation, the fungal samples will be
morphological identified, and bacterial samples were also identified by Gram stain
method and API system.

In the sampling locations, The highest bacterial concentration located at the
ceiling of air outlet was observed in the end of clinc’s ventilation system in Hospital C
(3164 CFU/m’), and the lowest in the head of 8F ward’s ventilation system in Hospital
A (152 CFU/m’®). The highest fungal concentration was observed in the end of clinc’s
ventilation system in Hospital B (810 CFU/m’), and the lowest in the end of ward’s
ventilation system in Hospital B (79 CFU/m’). For the respiratory area samples, the
highest bacterial concentration was observed in the end of clinc’s ventilation system in
Hospital C (4132 CFU/m’), and the lowest in the head of dentistry clinic’s ventilation
system in Hospital A (369 CFU/m’). The highest fungal concentration was observed in
the end of emergency department’s ventilation system in Hospital A (989 CFU/m”), and
lowest in the head of dentistry clinic’s ventilation system in Hospital C (156

CFU/m’) - According to the results , the concentrations of bioaerosols in the respiratory

area was obviously higherthan those at air outlet. In those hospitals, the total bacterial

concentrations were statistically associated with temperature and number of person
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persent (p<0.01). The total fungal concentrations were statistically associated with
relative humidity and number of person persent (p<0.01). However, it was not different
between the concentrations of bioaerosols at the head and end of ventilation system, and
wheather the ventilation systems were cleaned did not affect the concentrations of
bioaerosols, neither. It was suggested that, providing appropriate temperature, relative
humidity and personal protective equipment is essential to decrease bioaerosol exposure
in the hospital. In order to decrease the aerosol-transmitted infections the management
department in hospitals should take in to consider using environmental-control facilities,

such as HEPA and UV lamp.
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q%ﬁ' 1 Hourly variations in particle characteristics in operating rooms for three
consecutive days. (OR, orthopedics; OPH, ophthalmology; NE, neurosurgery;
GY, gynecology; ENT, otorhinolaryngology; UR, urology; GS, general surgery)
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q\%\' 4  Fluctuation of the air fungal load (AFL) in the three hospitals every month
during the study period. Due to technical problems, data from measurements in
the Heraklion site during April and May are unavailable. (4)Thessalonika; (m)

Athens; (A ) Heraklion. [22]
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q\%\' 5 Percentages of filamentous fungi (FF) isolated in the three hospitals during the

entire study period. [22]
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AL E R
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B 1 fd@ Hiebge  AvEs Pl B
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E 399.32 219.16 468.86 LOD** 3314.14

Total 408.27 214.44 655.29 LOD 4935.53

*fih  CFU/m’
**<LOD (limit of detection): |4 [
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%‘%?{L_”i“"}?-%]‘ﬁ]iﬁ“*ﬁuﬁ/a%“'ﬁl'@%ﬂlIJ\JE%}"“ﬁﬂf?”iﬁ&ﬁ%ﬁ’%ﬁ[“ SE - E'l%
ﬁ?ﬁk‘?%?}‘%% AR 1 Pr BB R AV ?Eﬁﬁ‘%ﬁ”ﬁ’%%?ﬁfﬁ% »
HERIR R 42 -

517 U] e R
L FRBESRED IV R FR e
E VRS2 [ IR > TR lﬁ{%&)ﬁﬁ[rﬁ NES A
ﬁﬁ%ﬁfﬁh [T £ W%fl/ﬁ AT AR o (AR AR SV R
 E R e B Rk RS [/*\TQT’?*E&T VECE DR PR IR 1.0~1.2
2 “ﬁ' g I LB E'[JE’:“ETE'J?"’?ZH L~ PRI S SRR AR B
o TV R L e o '/\bef’giﬁ:f“”f‘[ ' 1.0~1.2 N PR g S
5 L‘Hifﬁfﬁﬁﬁﬁ‘x JRERES 12— fH]E R > 55 F I EAR R ST RS e
PR A BT [EIERSE I - LRERGE B o =W Ik e LR PE C o ?ﬁ“'ﬁVf@ﬁ—
REVS E NN rié‘?ﬁ%%ﬂ‘J%??ﬁ RS ES ’FE‘FTJFJ o pi B e R
BIRIOIS - BREE AR T"’f?ﬁ*‘jgﬂﬂﬁ” w2~ J MR~ 2R ﬁ[F‘F v AR
P BRDE B RAIRE R AR - W EIITRS - - IR - oA
BHE CT%’F?J*‘?EFJ felas? ~ — WIS ~ 2 AR5 EIFRS ~ 2o
5 [l AR S B AR RGITE Iﬁcﬂjlfop— V- S P R = Y
Ry HERE DPIGE T RE BB AR IR S L AR AR R
B MOHIAERE S = OVEERRES  PRESRINT) = VDY 2 IS s i e &
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(B FOER BRI R > (A IRIRERR Y A HROE - SRl P A 42 o 5 B e 3

£ 2] 30~300 [P He > o BT 30~100 THRATEERTL= o FREREURTRA T
[H[E‘!l BenE T R H AT YRy s e DRI P R
(£

BRI o ST @AV BT (Model 8371, TSI, TSI Inc., St. Paul, MN,
U.S.A.) ;&l%&ﬁtlafﬁ FIVSPECED > = M ENE L 5 (Model 8386, TSI, TSI Inc.,
St. Paul, MN, U.S.A.) FelSRFRBRDEI G 1 LV [ RIS - 1] BRI ol
ST AR T T RS AT O SR 1 EREE PR S
> BRI SEIRARR B BRI ARG R SRR R
o i“ﬁ%ﬁ'ﬂrgﬁﬁf TV T ~ AR RIS PR =l - — Pha At

2. BRIV AT
a SBURHRAR I | FRE
(1) SRR e I 2 VR BRI RSB (MAS 100 Merck air
sampler, Darmstadt, Germany) Frfi » PR AP TEHE EEVRECE > K
FRUEEE PURFIR G T[] 20 ml BEEFL AU b RV
YEL R B 100 L/min > @CEVALEE 1.72um ¢ {7 R FEED (R
TR > P B ARV T BB R
i Ty A S TR -

(2) Pk ﬁr’JEﬂ VAR B A PR BEFRELES (Andersen one-
stage viable sampler, Andersen Sampler Inc., Atlanta, GA) » [R5 bl
PR+ AR B T ¢ B 5 28.3
L/min » &3V Z E 0.65um [25] » ]%Eﬁiﬁ i A'"‘ 20 ml ¥ *ﬁ%ﬁl FFﬁ

nat

o

b. iﬁ%ﬁlﬁs@@?@a |
(1) Trypticase Soy Agar (TSA, Difco™, Becton Dickinson and Company,
Sparks, MD) @ &) ** ] Z TR EEST At 40 g o EURY ST 1 FA' fj
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Pancreatic Digest of Casein 15 g ~ Enzymatic Digest of Soybean Meal 5
g ~ Sodium Chloride 5g ~ Agar 15 g » ['E%HTE'E%[%’[%% o
(2) Malt Extract Agar (MEA, Difco™, Becton Dickinson and Company,
Sparks, MD) @ & 24 = e ST 33,6 g 0 SIS E)
Maltose 12.75 g ~ Dextrin 2.75 g ~ Glycerol 2.35 g ~ Peptone 0.78 g ~
Agar 15 g » [ERLE %liﬁéﬁi °

IS RIS R ) 121°C
15 STEI EEPNRPRESH o SRETE PR R F| e R R
TR B 12 R T (L B AR+ ) 7 0 0 58 B
'@lj B o

C. %jt*ﬁ%%iﬁﬂ B

(1) ALPE PR BIRAAR AR I 5 BT iV RO
8 AP IEILI 37°C (OB ES D 24 | B ET
e BRI A G 25°C) SR D 48 LB ik
TRRTHE - FHRes T WIS S A8 e Sife B R~ R -
R 2 RIRAEERE
(2) AV BEET (Gram stain, Difco™, Becton Dickinson and Company,
Sparks, MD) ﬂ%’xE%l%‘%‘?ifﬁl FA N1 55 e o Hﬁiﬁﬁllﬁ“ﬁﬁ'lﬁ‘}lﬁﬁﬂﬁ%l@h 73
KRR - S SRR - Pl R BB R SR
S EE > = BB T AR SR -
() RIS : A POREY WS S Q5T b3 i e
HAE R P R TR - PR RER |
FEIPELIAR(26] » FP] api B (4G S BIE A « Hfl)
S KR ISR AL ST &0 (Catalase) HIFS > & 4 q@ i A RS
A0 W] api Staph [V #FE = AR HEEE o | A Y AR
Staphylococcus aureus, Staph. hyicus, Staph. auricularis, Micrococcus spp.,
Stomatococcus mucilaginosus =5 F 2% @ [ KL @1 api
Strep ViEE BN ESE (EVTAIFE | ¢ Streptococcus agalactiae,

Strep. suis, Enterococcus faecalis, Aerococcus viridans, Listeria grayi = o
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T B AR AT | S 1T (Oxcidlase) I8 » F s B BSE &1

LR > 25060 (SR {ERER - B{Er) api SOCHB Vi
T ?ffg“'ﬂiﬁsl?&: €| - Bacillus cereus, B. anthracis, B. cereus, B.
mycoides ; [Z{%]'] api Coryne V=t 5L | PIH“%LI'pJE%Iijfj

Corynebacterium aquaticum, C. bovis, C. pseudodiphtheriticum, C.

Jeikeium, C. renale, Actinomyces pyogenes, Brevibacterium = o #' [i '\
[EAHPAT ] Triple sugar iron agar (TSIA) 57 E A E b 58 A &y P2
ET?;EE'[ s *,’ﬁ;{ TSIA ?Jﬁé‘vf[,§9§§v§[j/$ul%g » I'] api 20E _ NG = ;».%t_ )
[’ hw VR R ¢ Escherichia coli, Shigella spp., Salmonella spp.,

Klebsiella spp., Erwinia spp., Pseudomonas spp., Proteus vulgaris = ° %

& TSIA 7 “é}‘ﬂjt SIN0ES H@FWI‘M@ EU g > I'] api 20NE V2008
& o ' Aw TPV RPN E 1 Pseudomonas  aerruginosa, P.  putisa,

Acinetobacter lowffii, Aeromonas hydrophila, Bordetella bronchiseptica

S5
S

P o TR PATR DAL, o 0oL SRR BRH ) % T )
A 1 R R Y AR - L
B ORIE fﬁ Alternaria ~ Aspergillus ~ Cladosporium ~ Fusarium ~

(4) TR ¢ S PERATE EI 9 B B E BT B

Penicillium ~ yeasts & £l SR o

d. PRI RS T A
MAS 100 FRf5 i i 2]V TRk BT ATk Bt -2 (Positive hole
conversion table) £ [—fAITE B > (A F|| S VF ETHEY ¢

b (CFUm™) - AP0 (CEU)

100(L/min) x t(min)x 10~ (m* /L) (1)

YR 2 PR TR B 5 BT IR ) BT Bt
=% (Positive hole conversion table) 7 [—[xii& gy » (&A™ FFET
HEA -
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FET AT (CFU) o
28.3(L/min) x t(min)x 10~ (m’ /L)

A (CFUMmM’) =

PRES T T e R fj 2] Microsoft Excel ! ff’f‘%‘?ﬁi' ° ﬁéﬁiliﬁ_ﬁ
R 3 e eRRER 5T | Microsoft Excel ~ Origin (Microcal
Software, Inc., Northampton, MA) » SPSS (SPSS Inc., Chicago, IL)

ﬁ?f@?ﬁ%ﬁ’?ﬁuf AR 1 PO BV RIERRE 55 1 Il
(ESTCS BRTERNEE U fﬁJ%@ﬁ%ﬁ’?ﬁ?@“%ﬁﬁﬁﬁH IV Prse IRR A 4
gl I'J Kruskal-Wallis Test F:d;“]'ﬁ[ o A PISRIEH T I'*If%ii?hﬁ‘[:" ’
YNEYE ~ R J‘}?FE'%%JE&?&%F?[’FF, > S5fffl - E?@@“%ﬁfﬁ}b%
fl%' EHEET [FilPs= “F[]¥'| Mann-Whitney U Test ~ Wilcoxon
Signed-Rank Test 5 %) Bk 2% = Ag L8 4 i‘@?%@ﬂ?} LES
E-J °
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FJPUIﬁI ﬁ‘EJ F—IFFU

S SIAR IS = (e A~ Bk B) =2 MBI @b ©)
AR FFOHET L PUBRE S o (RRRHTRDE - TR E'ﬁhm
TRERBSIRIIT - e A = %Iﬁﬁfﬁ%— R4~ 2 WA~ AP R
MFE2 ~ P AR A8V 0 e B 2 RHRBIRT - A2~ - MR - - 4
FEIMHR ~ TR 5 R C = iRt amd -~ - A6 - = &7
RIRAR ~ P 2ol S S PR 2 it B o 5 RIS 2 g A
W AR PO RRENY T A e pll AR B SR R RS S 1
R e 50 PR A R VR SRR » R o3 T S R
HIRT o & R B IRTAE]  rak l/r%fgﬁﬁ“ P BRI A o HEE T
IR B IR ARV P T [T pORR R ST IR S TS e e
[1>%21.0~1.2 ‘flfﬂ[ﬁﬁ PR > B AT REEEE S S VTR -

517 A BRI A BURILE R

B A FRESF LS 2006 &+ 3 ] 23 B~ 2006 F 3 E| 30 B~ 2006 F 4 F| 6
B~ 2006 £ 4 F] 11 B~ 2006 & 4 F| 13 B> BRELUIRIT HIIEE 0 300 i d e
APEE - FREIIRIR] [ PR i - RIS IO IR o 2
=R M‘fwﬁqiml Y E@&[ﬂ”ﬁi’?ufﬁ ST RS 6 [ 15 o7

G
P A SRR | TR T S SRR AR [ OIS 6 = [
15 57 'ﬂr“”Jf“fifL [ ‘if%ff%—%%ﬂﬁli P TR 13 7 2006 4 F] 6 F 17 IR
AR VR | R Ay o FRE T ISR 2330.0 CFU/m’ » [l j[@ 8
2006 F 4 F] UL BUTARE SR B T L S BRI T ISR 573
CFU/M’ = &ty - | 13 1V 2006 & 4 F] 13 (12 I R R S
R T Sl 1383.3 CFUM’ > [iyl') [ 11 7 2006 & 4 ] 11 FIF ﬁ[F‘FJw;Eﬁ”J#
il e (5 HRE T IS 36.7 CFU/m’ = pIgt i 77 | P B SRR 1 o
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PLEITIRS L2006 5 4 F] 13 FUIRNE SRR A itV R R - HR
T IS 1227.9 CFUM® 5 ] [ 12 2006 & 3 7] 23 [ AgIFR2spy it 2 s
HR [0 HRUE T IS 160.2 CFU/M® « Apa e P 14 7 2006 & 4 7] 11
I AR TR Ry HRE T ST 1957.6 CFUM® [yl I 11
2006 4 F] 1L FIF R FHRZ AR E R iR g (5 FHRE T IS 70.7
CFU/m’ -

[l % 8 2% 13 Qﬁﬁﬁgﬁ@ﬁ@ﬂ AU .if, HUR lﬁﬁf’j&ﬁ
FlT s SRS ORI RER A 10 V2006 F4F] 6 [T R #ﬁlﬁ
FURE TS 12333 CFUMY - [RS8 [S0SEiTA 12 7 2006 & 4 7] 11 F
FARR T > SRR T ISR 473 CFUM® 5 3 S T PR AR S i possply
EBA 10 V2006 £ 4 7] 6 |1 AGIAMR S 5 o HRE T 398 120.0 CFUM’ > iR
bR SRR R 12 1 2006 F 4 F] L1 BUARNE ST o R T S
2.7 CFU/m’ ; &\ [ K [fkﬁ&wg%ﬁﬁ pﬁ%&#ﬁ V2 10 7 2006 F 4 F] 6 [~ K[
ST H R T SIYE 4433 CFU/MY > et it (SEOI9BEEA 12 1 2006 & 4 7]
LU P AR T - R T IS 4.7 CFU/m? «

i [iP—P&Ea?%ﬁ%gwll RS PR PESRARE  l pU R LA 11 2006

FI6 P AGIAMRS A 5 o H R T ISR 1015.3 CFU/M? - (IR & (Spvsspimn i
13 2006 £ 4 F| 11 F17 R4 B > EHRE T (i 85.8 CFU/M’ 3 &\ KT
TEAR PRE R 8 B PO RIER A 11 2006 = 4 F] 6 [ 1= IR Fi - HIRE L 550
51260 CFUM’ » % 6 [SOR9BT A 9 1 2006 5 3 F] 30 F1- 415

FORAE T IS 11.8 CFUMM’ 8 oS AR pORS B oRsRin 2 11 2006
F4E]6 I ?Fg‘inn_fﬁj » FIJEA T ST 367.5 CFU/M’ piﬂ%@ﬁ]ipfjfﬂgﬂ
#<9.12006 = 3 F[ 30 P1 I AR St - HR A IS L P A TR I -

Fitht 2 30 = 35 t'gﬁﬁfr% 'I’E"ﬁ%@ﬂ/ﬁ i % F‘,HW 'ﬁfr%ﬁ*%%gﬁh BIL
ﬁ,’ [R[AT-EY ¢ Penicillium ﬁﬁ fi H*HE#JE V% 34 17 2006 F 4 F] 11 F! %E,UF N
i FORUE T IS 73.3 CFUMM’ » RS i (SAVRSRTA 34 1 2006 & 4 7] 11
FIF E[FH %,F.J » ERE T 58S 2.7 CFU/Mm’ ¢ Cladosporium V2% o9 Rl th
% 32 1 2006 & PSRN T > ERE T ST 443.3 CFUM? » [l jii%
SSPOPSEIERA 34 1 2006 £ 4 F] 11 F ISP T > ERE T IS 20.0

__::c

iy
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CFU/m’ -

T B AREEIR > W (ST ¢ Penicillium YRR et ffo R A
35172006 F 4 F] 11 E"}“@”ﬁ‘ 5{7’5}\?&7} » EEA T fdlf!ilﬁ 73.0 CFU/m’ > Pljf%@ﬁ
[EEEIH"LJE’!T"% 33~31 12006 F 4 F| 6 [1=22006 F 3 £] 30 | ﬁIJ/‘TEUTF FT‘JFF )
FJEL A T Jr:i[}jt 7.1 CFU/m’ s Cladosporium % E‘:ﬁ g ﬁ*‘j&fﬂ% 35 IV 2006 = 4
El 11 FI—= A& J#F,lm’ AT JF:JIEME 440.5 CFU/m’ ’pljﬁ@ﬁ]gﬁuf‘%&#ﬂ,?&
352006 F 4 F] 11 E“T?ff})? @%JFF R {—:1];@5; 342 CFU/m’ -

P 52 = 57 t%ﬁ @HE@'%%I’E}’JF MFITEs s A AR A
LR [[ﬁjf“u YV TAEY Penicillium 1 Cladosporium  Penicillium ””?]FFE 153 P
BT 2.8% (A 564 — ?ngruLn//ﬂ,F})~56.4%(?‘ﬁ< 56 “T@’ﬁ AN flﬁm) » Cladosporium E’?[lﬁ
FI5TEHED 20%( 56 JUEME BITH~92.5%G 56 ~ MR - 2 A 4
F’?[#*FJﬂHRT‘ PV RS Hﬁ' W*LJE’!‘;J Wt o Alternaria 16.7%(F< 56 *}WI‘EWF
Tt lw) Aspergillus 6.5%(F 52 /1P |37 FFJFF.J) s Fusarium 6.3%(3 52 Z #i[fI7Z
; ff.l) yeasts 15.2%(% 54 ~ HIffIZZ A r.}) » F IR 26.6%(F 54 Z I

—=E
N

[ R (5 l’:’*‘\ff 73 J/%I’?Eﬁ 115E% Penicillium F! Cladosporium ° Penicillium F’?[lJ*
Fioy b L 4.3% (R 3RO HITE~56.9%( 5T J-fE ) o
Cladosporium El’?[lﬁﬁ 175 FEmlEl Yy 26.6%(F 57 WFEVTF IS fﬁ.})~92.6%(?§ 57 — =L
w2k o R IR D G g R ) SSRST IEY - Alternaria
16.7%(F 57 Z HH[FZH ru) Aspergillus 9.7%(% 55 — HJZIZH F”) » Fusarium
5.2%(H 55 J-HIi ) o yeasts 11.9%(F 55 T RIS 4 o of HpHA
22.6%(F 57 AR L) -
ffstr 2 74 = 78 EL S FRREE ~ 3%~ REVD B S BT e T
Tﬁ%"fﬂ%ﬁ'[ﬁ“[ T 3RV ST 14.0°C( 74 T8I R ¥ .})~26 9°C(F 77 T4
ﬁ\flﬁ) 50%(F 75 Tt ﬁ\“)dﬂ FOE RS 94.7%(F 75 T AR fH\JFlﬁ ey
BT VR B AL 390 mY/hr(F 74 HIH Jflﬁ)~232m3/hr(?ﬁ< 75 TGN SR 5 -
M PR R ET RIS B o R R AR 20.0°CCR 77— M@
irﬁ.j)~28.7°C(% 78 T M ST .}) 1 E B[R EL 50%(FH 78 M PN T
‘flﬁ)~84 2%(F 78 — H: DL;*C%,F.J) M P 2 (R 77 TP %[ffrlﬁ 40
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H( 78 T TR -

51= A B B BU L
BRI B FRELE DL 2006 & 5 ] 18 BF ~ 2006 F 5 £| 26 P~ 2006 F 6 F| 8
B~ 2006 F 6 7] 15 B FREIURTHIUE R 07 192 {WE RIVATRASSE - SRV
FRRE bEr - ﬂ“ﬂﬁlfkﬁwiﬁﬁziﬁ’ BRI ELETOR R ?ﬂﬁi@ﬁ““
iy [' > T RUBAVERG > AR PIUIRSR A 16 = [ 23 Fra <
Pk B R L P I g 1 A A TR AR 1 T 0TI A [l 16 = [y
23 A o AR 'fmirff‘%g[ml AT TIE 20 2006 £ 6 7] 15 I A
F‘FJ%iEjEﬁ“Zi“’?ﬁﬂffm VL R RS T ISR 1773.3 CFU/m’ » iyl i 17
2006 F 6 F| 8 El*}u@ﬁ@iﬁ]@%‘ﬁ%ﬂﬁjﬂvﬁw e (0 EDER T S 70.7
CFU/m’ « ity i IR 20 1 2006 & 6 £ 8 [~ AIMARE3E B F STt fly
VL, 7 P4l EG 1123.3 CFU/mM’ » [ FIi 17 272006 = 6 7] 8 uﬁ;}ﬁ %@@&Eﬂﬁ
R HRE T IS 433 CFUM’ © p39F T A7 [P GRS pi o Ak
PR 20 V2006 F 5 F] 26 - @F‘H?@iﬁjﬁ“z&‘%ﬂﬁwﬁ“[ WRE A R
R 5l EG 1978.8 CFU/M™ 5 1] [ 19 1 2006 & 5 7] 26 | 1— 4177 2|25 &
LIS - ELR T S 180.2 CFU/Mm’ = &gty - IJ[E 21 1V 2006 & 6 /|
[ ASTRE AR 2 S SR Bl o BRI 1262.7 CFUM’ 5 o)) J !
16 7 2006 & 6 F| 15 |Gt s Bt ETHRRE BRI HRE T ST 93.1
CFU/m’ -
PSR 14 2 17 55 SERBPSRIVE [ GEIGEEERE B - T VR R
REFIT> TJ# 17 12006 # 6 F] 15 [ AR5 ot i“]?ﬁﬂflﬁ.}t"l,t | R
Rk iy A TR (A Miicrococeus spp. (14l 400.00 CFU/m’) ~

i

o]

Micrococcus luteus (2 15(ifi 346.66 CFU/m’) ~ Staphylococcus hominis (3 14 fifl
126.67 CFU/m’) ~ Staphylococcus xylosus (3 4 1 120.00 CFU/m’) ~ Staphylococcus
lentu (** #4{if 126.67 CFU/m’) -

S 3 22 203 25 83 S FRBINRP I Bl a1 P B R
R 23 17 2006 & 5 F] 26 FI— AIR25) i“?ﬁﬂjﬁu"fﬁ RS R
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fﬁﬁqﬂ/ TFEAL IR AR © Micrococcus spp. (15 (i 181.39 CFU/m’)
Staphylococcus xylosus (1 15{fi 146.05 CFU/m®) ~ Bacillus spp. (2 ¥4 ffl 115.43
CFU/m’) ~ Micrococcus luteus (2 4 il 94.23 CFU/m’) ~ Bacillus thuringiensis (3 ¥4
i 77.74 CFUM’) -

gt % 36 % 43 55 SRRSORL T AR 53 )+ 75 1V RS
Fi o 3&1—;@@“ [X{&H-£% © Cladosporium J2H E‘:ﬁqﬁufﬁgﬁt@% 40 17 2006 = 6 F| 8 |!
- MIFHRZ A 4> R T S9ifiEE 850.0 CFU/mM’ + Penicillium YA {5 iAol
40 172006 7 6 F| 8 |1~ MIFFIFZH ¥ > EIRAE T 51T 360.0 CFU/m’ ; Aspergillus
ig@ﬁﬁ{ﬁﬁfﬁ%@?« 36 .V 2006 F 5 F| 18 [l— #EII[FZ ﬁ\# Ef&%@j‘fg@%
193.3 CFU/m’ : yeasts f%@ﬁﬁqﬁjfﬁgﬁfﬁi 36 7 2006 F 5 F| 18 |- ML
Hi > ERE T ISIEE 1033 CFU/M’ | Alternaria Y278 i fipvagiii A 40 V2006
F 6 F] 8 FI- M %,r.} » EIjEL R T fLﬁ]"El £% 90.0 CFU/m> ; Fusarium 3%@%%@@
fﬁgﬂfﬁ{;% 36 72006 F 5 F] 18 [1— #i[fZ r » EE AT E’[f!ilt'{; 36.7 CFU/m’ -

ik HP— PME&,T”?@,HE'J‘HI IR Y (R [H-E © Cladosporium 3%@ﬁﬁgjﬁﬂf‘5%ﬁ%
% 37 2006 F 5 F] 18 [I- @ana%fﬁq ﬂf&%@j‘fg@ﬁ’b 702.0 CFU/m’ :
Penicillium &% fﬁﬁ,’ FILJf‘LJ%!‘t@% 41 7 2006 =F 6 k| 8 [ HI[I[IFZ %Jflﬁ » EEA T
15 EL 296.0 CFU/m’ : Aspergillus Y& ﬁﬁ A H*HE#JE V4 37 V2006 F 5 F[ 18 [I-
= L%#T’Fﬁ' » FIEA T ISl EL 129.6 CFU/m’ ; yeasts 3%@ﬁﬁgjﬁlflf‘5%#ﬁf3% 37
2006 5 5 7| 18 | UiV T - HRE T IS8 179.0 CFU/m’ + Alternaria ¥4
R pﬁ%&ﬁ»i 41 2006 £ 6 £ 8 [I- {7 RIAH > HIEET S 660
CFU/mM® ; Fusarium ﬁﬁ EIH*HE#JE V& 37 2006 F 5 F] 18 [I— I %“
FEA T IS 30.6 CFU/M’ -

[t % 58 = 65 t@ﬁ E%Eﬁ'ﬁsﬁel’i’j’ﬁ FOTE A AR B
LT ‘[’F’T’\Iﬁﬁj} VTAEFEL Cladosporium ~ Penicillium 1 yeasts o Cladosporium v
P10 E T 73%( 62 JofGIF) T HD~T3.2% (R 60 — AR B -
Penicillium ﬁ’?fﬁflﬁ FafEl ) 5.1%(F 60 — #5215 3}*'5 N~61.9%(% 62 “T@Jﬁ SN
‘fl%}) » yeasts Fl’?]"ﬁf[ﬁ} Pl B 1.0%(F 60 — IR ,f_rflﬁ.})~52.6%(?‘& 60 Uﬂ‘fj.,wﬁ S

F.J) » 2N E |*5F’?[ﬁ*FHh7HI PR Hfl‘ﬁ' I/-[—LLJE’J_JJ Wl &Y > Alternaria
14.3%(& 62 W[‘E;UF B b .J) Aspergillus 17.1%(F 62 — &7 E[JTH r.}) » Fusarium

23



4.5%(F 64 — 2 ,5}3# ) %ﬂ'f%lﬁl 34.3%(F 64 — fEIEL ﬁjff 1) °
[ 2 15k ]'#T* Iﬁ[ 53 VRBTRI R RS Cladosporium ~ Penicillium F{I yeasts
Cladosporium F’?[ﬁﬁ 175 Bl ey 9.4%(F« 61 %E}Uﬁ 'f_rTLlﬁ.})~76.0%(?‘« 61 —
= r) » Penicillium ”’"T[#*FIJJ FEalEl By 5.9%(F 59 — HiIfRZ JFF)~57.5%(?‘R< 61
"T@’F E ok .J) yeasts F’?]FFF 157 EreafEl Y 1.6%(F 63 — 1P Hﬁf )~78.5%(F 61

Fusarium 5.9%(3 63 — M2 ,ﬁ\flﬁ) FHIAFE 19.2%(F 63 — 11 ?f’i{rfl%.} =
65 7 -HME 7 Hi) -

A 3 79 = 82 HL S HRBRRREE ~ 88 ~ UVECRD T SRS
if%ff%—i%%gﬁ'amlﬂl » JEL A FRETEIET 12.5°C(F 80 — HIF[IEZH )~20 7°C(F< 79 T
BT r.J) 4 FEE S 82.5%(F 81 — &7 %I#r,r.i)~95.8%(?l 81 — Iz E’f/ﬁ“,rﬁ ;
VR URCE ARTRES 260mY/hr(Fe 82 — 6P %;H\,I;T})~735m3/hr(%< 79 — EIffZ
ir*r'ﬁ' o

Py IR BREY R B o B TR 22.4°C(F 82 ARV R
irﬁ.})~28.o°c@ 81 — Hi= AT WA FERIEY 57%(F 79 — 2 HEHEE R 80 —
TET%L?%%%)%S-O%@ 81 — 1 u/l_fﬁﬁ%i ) R N PrESEIEE 7N (F 82 -
T@%L??ﬁfﬁf%’ ,ru ~110 * (3 81 — IR %,ru

FINAT B C BURHIERE I
BRI C FRRLF 1HHT 2006 & 6 £] 29 B~ 2006 & 7 E| 6 B~ 2006 F 7 £] 13
B~ 2006 5 7 F] 20 B BRI HING 192 (IO AIPARE A o FRBRI
B D3 TR R R TR SIS R SRR
Gy w 2 RURIEVRRE » AR ISR 24 2 43 . -
BRI C 5 &ﬁu@ L I G T A AP TEAORS R [ IIS 24
43 T o TR L[lffr;‘ﬁg[ml T T 29 1 2006 # 6 F] 29 1~ 4
3R 2 SRR S R > EURR T 918G 3785.0 CFU/ » il 25
V2006 7 F 6 [T IR AR SRR RS HIRE T S0G 1453

24



CFU® - Sty T 26 1 2006 5 7 F| 13 |12 44177 RI3) F Sty -
ERE T HS(T 14100 CFU/M? » 1Y [l 24 7 2006 & 7 7| 6 FIZoAiE ) 4
%ﬁ*ﬁa%ﬁ'z (> BB T IS EL 573 CFU/Mm® » b9t it JP‘TPBE&‘ﬁﬁ&HEﬁ [ Al
GO 29 1 2006 7 7] 6 Fi- AIPRSE R R S LI
1 5 £ 7240.3 CFU/MY 5 [ 24 1 2006 # 7 7] 6 1 AR S B 2 R
HRR (> ERE T SR 235.6 CFU/M’ » Spa e P 30 7 2006 & 7 F] 13
Pl MR i“ﬁ%_,r.daﬁ"ﬁfﬁ » HRE T S5 1106.0 CFU/M® 5 i1 [ 26
J 2006 7 |6 FIT AP EAE F FEHIGRS S FRE T S 116.6
CFU/m’ -

[P 18 =3 21 tvf[fﬁﬁﬁgﬁl Ve[ [*E%,%ﬂg Bl T Fﬁ;lgfﬁ EER
AT 13k 18 1 2006 4 6 7] 29 |1 AR 4 A eI DR T - R
@ﬁﬁq&” T FEAF IR (RASE ¢ Staphylococcus warneri (7 Yl 266.67 CFU/m’)
Staphylococcus xylosus (' 15{fll 196.67 CFU/m’) ~ Micrococcus spp. (2 14 fifi 150.00
CFU/m®) ~ Micrococcus luteus (2 4 ffi 113.33 CFU/m’) ~ Staphylococcus capitis (2
141 103.33 CFU/m’) ©

i 3 26 23 20 83 FRBIRP= I Al RS a1 P B A
RIPZI G 1) 2 27 7 2006 # 7 7] 6 [ 1 HRITIRZ3] Cﬁ‘&“%ﬁfﬁiﬁ'”ﬁ[ HRE R
=L ﬁﬁqﬂ/ T FERF IR RS E - Micrococeus spp. (7 5 (ifi 597.17 CFU/m’) ~
Staphylococcus xylosus (' 15{fli 346.29 CFU/m’) ~ Bacillus spp. (2 14 il 233.22
CFU/m’) ~ Micrococcus luteus (2 4 il 81.27 CFU/m®) ~ Bordetella spp. (' 15 [
74.20 CFU/m’) o

st 3 44 = ST AL SRBIREE R il b o 1 - i R TR
Fi o ?%@E.'J (R{AH21 ¢ Penicillium Y, ﬁﬁ“ﬁfjf‘jg’!fg@% 46 2006 F 7 E| 6 [ I
salili= ,#TJFI%'  ERE T ISR 536.7 CFU/m’ ; Cladosporium 4 ﬁﬁgjﬁlﬁf‘%%ﬂ[‘%%
48 [V.2006 F 7 F| 13 [ 1— #I[[FZ ﬁ\,rq RAR=1a ) iéi]ﬁﬂ £% 306.7 CFU/m’ : yeasts J&
SRR A 44 1 2006 F 6 F] 29 FI- B 1T B
116.7.3 CFU/m’ : Aspergillus JEH ﬁﬁ A H*HE#JE Ve 46 1V 2006 F 7 | 6 [1—- #if[lEZ
ﬁ\fl?u » EIEA T IS R 60.0 CFU/m’ ; Alternaria ¥4 ﬁﬁqﬁ@f‘% Wit 44 7 2006
67129 P MG A i > ERE T IS4 53.3 CFU/Mm’
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T fﬁP‘f [ Bt PR R o 3R ) (S TEL - Cladosporium Y7 3 i f J“ﬁ@ﬂfg
% 49 17 2006 = 7 F] 13 [l fEiEL 41’1‘,[..1 » EINELAR T {“:f[;élt 497.1 CFU/m’ ;
Penicillium ié{@ﬁﬁ' pﬁi‘ﬁgﬁ@%‘« 49 V2006 = 7 E] 13 FI- #l232 ”“’l’” » ENEA T
15 1% 296.8 CFU/m’ ; yeasts &4 ﬁﬁ fi J%Eﬂ‘tni 45 72006 = 6 | 29 [I— HIff]
a’/,%fl% » FRFE T ISl EL 101.3 CFU/m’ : Aspergillus JEH ﬁﬁ fi H*HE#JE Ve 4
2006 F 6 | 29 [I— MiffZ %Jflﬁ » FIEA T ISR 75.4 CFU/m’® ; Alternaria Jr
%ﬁﬁqﬂ?ﬁ@#ﬁ@?& 45 7 2006 F 6 F|] 29 [I- Tf;lﬂ??%fl?} » RS T IS EL 49.5
CFU/M’ ; Fusarium Y273 S AR A 49 1 2006 F 7 F] 13 [ AAZ A
O T IS £ 16.5 CFU/m’ ©

fifshs % 66 = 73 £ ARSI R TIPS R TR B
LR [[ﬁjf“u VTAEFEL Cladosporium ~ Penicilliums - Cladosporium ’:’l’ﬁﬁﬁ 175

FfE B 0.6%(F 68 — HI[IfFZ 3}~,F.J)~47 4% (% 70 — I 3}*'5.]) » Penicillium F’?[lJ*

15 ERHIEL 18.29%(F 66 AT EH)~82.1%( 68 — MR A 87) » 2 47H 4
E’?[ﬁf““ﬂm’ PV RS ﬁﬁ' W*LJE’!‘JJ HIIEE > Aspergillus 30.8%(Z 66 fﬂl‘@’ﬁ
7{5,5}“.]) » Alternaria 19.7%(3< 72 — fIZZH Y rq) » Fusarium 0.7%(F< 66 ~ 5157 &|
%*ﬁu) yeasts 28.5%(% 66 — [ #rflﬁ.}) FHIAFE 26.3%(F 70 — HIfIf[FZT
\fﬁ} o

[ R (5 IF’*‘\FFT G %I’Eﬁ [1ES Cladosporium ~ Penicilliums » Cladosporium Fiv
[ﬁﬁly} Feag R 0.6%(F 68 — HI[IfIF2 SF,F.J)~47.4%(% 70 — I %Jflﬁ ;
Penicillium ’:Tﬂ'#ﬁlﬁ? PRI EL 18.2%(F 66 AR ;E,#JF‘ )~82.1%(% 68 — I
B ILF} » =R E f*‘j’fl’?['ﬁfh“mﬁ PV RE E'Eﬁlﬁﬁ‘ﬂﬁq&fﬂ 45T W EY o Alternaria
19.7%(% 72 — #E}s ULH,SFJFI%) » Fusarium 2.3%(% 71 — 372 % ifﬁj') ' yeasts
33.3%(% 67 — TEIF[H?/ZJE_JIFT}) ) Sfxi[lf%lﬁj 15.8%(% 67 Z 1P ﬁ[ﬁsfﬁ?}) °

A A 83 = 86 HL [ HRBRRREE ~ 88 ~ LVECRD TR SRS o
ﬁff%—i%%gﬁ".[ﬁ”[ TF[ > YRV SR 1 14.8°C(F 86 ~ H&177 %[ﬁflﬁ N~27.4°C(F 84 — #IIf]
?C,#Pirﬁ.}) ; 64.2 Y%(F 84 — HIFfZH ‘fﬁ})%é@ HEEEL 97.2%(F 85 ~ 86 — HIZ1ZH
B 5 VR VRCRLASTRIES 122m°/hr(Z< 83 TN )~640 m’/hr(Z 85 — #1172
5ii) °

[ 5 PR AR Féﬁpf o IR R B[R 23.2°C(H 83 I M P [T

aLL
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£1)~30.0°C(#* 85 — @u?fﬁlﬁ) W B R 56%(F 85 — M ELE
iflﬁ)~73 0%(F 85 =i AEMfH 50 #lt ) 5 SR N BedmEen 5~ (R 84 zrﬂ%"ﬁfﬁ%%
iy~ 3 86 Z 17 ;H\irﬁj)~48 M (5 84 ~ 85— [T JFF)

—
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"—)J_r' Q_'T }'I\E IE',&EA \_"I\ 7]

B ==fif s ELERDE B o gRE C VR SRR Al iR o5 3k o )N &
BN e L A R S N T

i Staphylococcus spp.[i|F, * S. haemolyticus ~ . hominis ~ S. cohnii 2.
warner 3> SLRRTI MR PO o (BRI R AV T 2 oy g
ot gE % [27] © S, xylosus TEVAREER G U Eﬁﬁfﬁmm] FERHIELTRU
fepos-

Micrococcus spp. H]e1 > — lﬂ’s?it sz#%i?iﬁ PR (HER - R 2 Y
SRR JIE i e i 27] -

Wik Corynebacterium spp. ﬁIJF:[ C. aftermentans ~ C. pseudodiphtheriticum ~ C.
xerosis = BRI B GRE V;[E,I’Elf%l i A b “F’)ﬁl@%ﬁ'\ﬁj\?’fﬁ NPT
AR[27] » £ Corynebacterium % Rhodococcus spp HET PHEHY TS“JF ?E NI
IR sy e A TR 27]128] -

Tt Bacillus spp. Y"1 > B. cereus ~ B. coagulans ~ B. coagulans ~ B. pumilus ~ B.
stearothermophilus » B. thuringiensis fff%l Ef%ii?iﬂlﬁ I I/EEI?FI ) JE[ [l B. cereus
’é £ |5Lﬁ Eﬁfﬂlﬁ‘ﬁ?ml% [27] « [ Brevibacillus spp.flIfi™ B. brevis E[Jﬁ?f lﬁji%*,a\

e [E e R [28]

ok PR @ (S VRS Y P10 Pseudomonas spp. ™ % F’T}’lﬁjfﬁ& A

[27][28] » Acinetobacter lowffii £ * KiH R 0 ﬁ TR APE » Z2EL Y Acinetobacter
- fr[J £ If[ W BE Y BRFE [27] 0 Bordetella spp. ~ Erwinia spp. -
Micorobacterium spp. ~ Flavimonas oryzihabitans ~ Ochrobactrum anthropi »

Oerskovia xanthineolytica < A7 £l [r[ﬁwﬁ?ﬁi‘ VTRPE[27][28] » Cellulomonas spp. ||
LRI 7V 2T -
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ST B EEHE N )

fffs] v 87 KEF(|H| Kruskal-Wallis Test 7t~ [LJFRRE VR [ P ~ P2
%\M@UE%HPW@E&uﬁ@EEﬁ%,wiﬁﬁzm%ﬁyﬁam@w
FEPER AL AR BT E R A B (p<0.01) > [ S IR - T = IR R
SREF PR VS R (VR T, p=0.621 5 PRI, p=0.129) - £ F||"'| Mann-Whitney
Test 53 Wil & F BRIRA RS flise 88 1t S iR A S BRI | sy
AR PR [y (S R - BRI C> R TE B> BRIk A

. 89 17| Wilcoxon Signed-Rank Test {1~ [HliFHHE 2 s 2l et V[

?ﬁ@@%%%%ﬁ@%EW%WOH%@WHEFW@E%E@&?%E%%
@%Wk VTS (p<0.05) > [l Ve [ B R B BEINRG E N e Vg o )
TNARE RV EG (p=0.248) 5 TEATA P SR e G AE  ROR A TE

B A B (VL p=0990  PEREL, p=0258) « HRETRL H TRUAY T B

AR o I U B TR O Jﬁ”zﬁéﬂ (p<0.05) -

(1 VR AR IR ~ P TP AR L1 0 PEIEEE R ~ BIeYR Dy s sai g

FIWIRTN [ VAR o e 1 IR R 2T S iR

. 90 £57["'| Wilcoxon Signed-Rank Test figit:= L[k 2 I?’ﬁirflﬁf?%“' e
B PR PSRRI 2 LV e RS IR T ;ﬁz s
B VRV IBRAET | SRy o (12 SR PR Y B (p=0.118) > [P
[k LTI 5 Sl (p<0.248) + 3 TP P Aﬁwfﬁ?%‘f"ﬂ P 2
(VR 1 p=0.056 5 PTG, p=0.448) -

SR [ 32 ~ 33 STETVRC | TEEPT G P R 5T ) IR e IR S
PR RLAR ey S faiie e o I R PR A LR R VY
(P<0.01) » IR [ 1 S0LT VR | FEpEyion b o PoS BB | AT 17 -

(SR [ 34 Z [ 57 STV TP, o PS5 TR 5 IR R ~ o
PR PR B HVECE R SR R CR SR VAR R
Te[p 34 2 39 VUVEC PTG (CRUMESVARRITE 1 R
fio B A TR AR (R=0.551, p<0.01) - FREE B ATE) IR (H AR
(R=0.323, p=0.071) » BBk C [l ﬁlrjwj %Z?BPF; B[R RNEVE ZE I T JE Y
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}ﬁ‘%’% (R=0.375,p<0.01) ; IVEC[ HEVE = [2 BRI B F F,‘TVFE'EJ%J (R=-0.428,
p<0.05) VIt BN F R DR ;f/frﬁ%%‘[\gk (R=0.107, p=0.258) ; [~k [5k 54
TE B A CF TR A (R=-0468, p<0.01) - Bk BRI A
(R=0.603, p<0.01) > HEPIH 7, ™2 kT T ] VAR (R=-0.018, p=0.845) ; (1t
[ [ ERIE B T FUFEIEJ%J (R=-0.519, p<0.05) -V 9h Iy 7 2 et -
Kg%yﬁlrﬁ@ (R=-0.061, p=0.519) 5 [y FLHD ~ B = IR E R/ 1
’r‘E'%% (BRE A > R=0.687, p<0.01 : & B > R=0.703, p<0.01 ; E&}% C > R=0.675,
p<0.01) ; PR VEEI 21 [ Bk B *E‘J}frﬁlrﬁ% (R=0.524, p<0.05) V9t 70
it Fgﬁ:ﬁﬁﬁf%ﬁ% YA (R=0.06, p=0.532) -

P 40 = 45 ViV PAIRE = BT U ATRRTE P SR e 6k 3
L F o BB B T }ﬁﬂ?ﬁl (R=0.504, p<0.05) 1 BERRh 2 2t R
AHIRIE (R=0.176, p=0.061) 5 tHEC[ HELE i » 7 R B ) | (R=-0.670,
p<0.05) VIt BRI 2 SR FRR D ATRIE (R=-0.047, p=0.616) 5 PZ[ B4
P FPEB [ AT (R=0.688, p<0.01) » H ATy HI P AR R
% (P A > R=0.198, p=0.168 5 PHfik C » R=0.056, p=0.760) » HEHI[I| % WE5F 44
AR (R=0.240, p<0.03) 3 (VR [ UG L A TRRTE B d il
(R=0.623, p<0.01) .9 E&f‘gﬂp F'% I RS R l/ﬁlg]g[et (R=-0.073, p=0.441) ;
7R S B BRIk B [ AT (R=0.859, p<0.01) » H BRH[HIAS BT A
O SR (B4 A > R=0.212, p=0.140 5 BHfik C » R=0.262, p=0.146) » T[T
PR PR TR (R=0.347, p<0.01) 5 LlIVECL VR BIGE » B ER B E
CAHRH (R=0.530, p<0.01) V9t BEfitfhy 7y 2 Ak 5 B AR TS (R=0.104,
p=0.275) -

T 46 % 51V PEPUBRARIAIRG S [ BUA VARRIE 11 ST R

ETE B ATE [ AT (R=0.500, p<0.01) - H ExPy AT |2 g HEE

DA (B4 B > R=-0.020, p=0.914 ; [tk C » R=0.169, p=0355) » BRI L1
B IAPTRIELE Sp  BhE  S DA (R=0.348,p<0.01) 5 LIV 1% Ty » 2
P C F R L AR O (R=0.443, p<0.05) - H ERRRIFHE Hwes e VA
i (B A > R=-0.092, p=0.523 ; BHf5k B > R=-0.112, p=0.542) » JEI[I| F i 1 4
VAR (R=0.185, p<0.05) ¢ P=[ Bk 1 > PREE B R A
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(R=0.363, p<0.05) > [R5k C ¥ B, Ffjﬁlréfg (R=-0.397, p=<0.05) » {[ERIIDy 7 ik
wt PRIV AT (R=0.024, p=0.798) ¢ dVECE AR T - = e C T FIAT
(R=-0.651, p<0.01) V7 9f, FHI 0y —?:, EGRE FHEE D ﬁ‘%‘[&k (R=-0.130,
p=0.168) 5 [T FLH B 1o = R DR | R ;'/}frﬁl]%% (Bl A > R=0.532,
p<0.01 ; BBk B> R=0.402, p<0.05; F&[% C > R=0.556, p<0.01) ; 7 Ve[ Vet Bl
[ ?{I‘?ﬁﬁiﬁéiﬁ[rﬁﬁ% IS GG FEE VAR (B A > R=0.020,
p=0.889 : Ak B » R=0.296, p=0.100 ; [ C » R=0.288, p=0.123) » B F[j 4
A EREH AP (R=0.151, p=0.112) -

I 52 2 ST VR VAR S SRR VAT IR 1 R

i BTk BERRRE C 7 %‘gf%}ﬁiré% (R=0.410, p<0.05 ; (R=0.534, p<0.05) » &
ﬁ% A EI[J,W*&E# R VAT (R=-0.096, p=0.507) » JERH ARG R
RIS (R=0.029,p=0.757) 3 (VB HEIL > % K B | J P (R=-0.732,
p<0 01) It » F kRl g be 9 2 o FRgn VARRITE (% A > R=-0.015,
p=0916 ; &£ C > R=0.177, p=0.331) > ﬂﬁ:ﬁﬂp = WﬁH HER l/frpﬁrg [t (R=-
0.098, p=0.301) ; P=[R LGSR 1T BRIk A é’??ﬂ% B Kg%fﬁlﬁﬂ (R=0.524,
p<0.01 : R=0.698, p<0.01) - Ak C HEE| FIARRE S TR (R=-0.327, p=0.068) »
RN AR R ;'f}frﬁ'l?f& (R=0.448, p<0.01) ; {IVE[ 5 o - [0 Rk
B ¥ CATRE (R=0440, p<0.05) V9% » BRI 2 v S R I R
0.007, p=0.938) : iy HH "R - K B LAAET PRI AR (R=0.817,
p<0.01) » ET &R 7y ] 5 [k HETE PRV T A (BBE A > R=0.106,
p=0465 ; Ffk C » R=0.117, p=0.522) » B[N, [t R L TR (R=0.269,
p0.01) 5 VB VECEN o I B LG FRTEY TR (R=0.405, p<0.05) »
HERPYRIR I AEE TAVRELY 17 TR (B A - R=0.040, p=0.781 5 [k
C » R=0.294, p=0.115) » BRIy 7 2 et TR At (R=0.167, p=0.079) -

PR E PP P BRI PR L (32
33) > iy PR Gl 2 P05 BRI T LTV VR BT PR e A -
e FJ SRUNES rixF; R 1 2 J:%* SR HEF]E] 0%~100%IJ[F|I?@' a‘fglﬁb
R AR F P50 B2 ik & R "35 || 2 SRS [P VB VRGRSERC R F | A b B
AR o T PP PR IpVECRGH O 2 O R TR 2 Y 2 P
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AN n’ét-fm EEER

51~ 8] R
FERE ."?J/F%r@*ﬁ%ﬁ’?ﬂiﬁ#’Uinﬁ?ﬁﬁm i WA A
¥ MAS 100 2 Pra BHBAR S RAE T 2 PR BIRE V@ i - DA SIS
Eﬁ@?‘ﬁ%%ﬁiwﬁ%ﬁ'%ﬁl SRRSETE [ ISP 2 PrsaBIRE - X
rﬁii' L TR p A R R A R R AR
F[I%EI%IBEJE%IE@?JK@%%EJ o VR RER O AR Hﬂ@' JERIE C
- RIFAR A G il G164 CFUMY) > B A 7 G742 SAHi i 5 (152
CFU/m’) + R e S008Ik B — MSFRS 2 iy (810 CFU/MY) » e
B Pl 5 2 A e (5 (79 CFU/m’) + 7 Po B ERAREI o ST SRS
JEE C — RN 2 G Haf fly (4132 CFU/M’) » Rk A = 4517 I > T
% (369 CFUMY’) 5 A AT 9 T BTk A - AP G il (989
CFU/m’) » Al C = 117 Z[f] X FHTIRE FRS (156 CFU/m’) -
P ERERERIR IS R S s - 2 IR b R R Rl -
VR BRGS0 1 SRR TR AR VR T R R
R A T E PR S GRR E B N R RN (p<0.01) ¢
R STEZ RIPRBERV R SRS S RE . [ EREEEN R
FRAES =0 h A1 pA 0 2 R PRI LR VRS (p<0.01) < [y n
PR BRAESR LY 2 PR BRI RV AR GHRIRE, R=0.777,
p<0.01; ZFHEE, R=0.662, p<0.01) - R fm > = [ERGE D & Po5d B ket
PRI (3 90) BEIRE) 2GR Gt VR ACTERL R L TRV - (AR PR
2;/[;]/7&%[ 0
PR NG B A TEAFIGA T VR TR pOYR R R A
I BaE e ~ SR * B e R AL R (p<0.01) > sty or» P i i =2
P h A4 E REE AT (p<0.01) 5 AR B TRALTEAC T IVECL T PR R
BN IFOPZ IS - TR e gt Tg%rﬁlrég (»<0.01) » PIJFEIVECE HEL
LB VEC LU E T AR (p<0.05) > S VR [ VEC RIE RS T AH R
(p<0.01) > [y dr BTy Er > HVE T~ popegn g JIEe e [ U R ~ R 5~ o
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ek g™ ~ P B ARV 1) R PRI © B ﬂﬁ?rﬁ‘% (p<0.05) > [==tiVer | &
QR F,TVFE'%% (p<0.01) : BAE C LAl HVE T WS =R U N FITAZRE
BE SR (p=0.01) » LB R FIHER (p<0.05) > PTG
HIE=VEC ) N ~ k%?fj@%féﬁ'%% (p<0.01) » ZELIVECL RS ~ PR IE 34T
B IR (r<0.05) > [yt Bty o PRG-I
(p<0.05) = I 41 » i FRIEH IR Bl ZE0TR)R S Pa BIRAE = RIRUNY
— » %2 2004 #F Lin =+ [1 11"} % 2003 = Obbard and Fang[29]&f 5525 & P10 5E
sz k@@’ﬁﬁ%%’x’“ 3

997 o7 JAAE

= PR A S RGP B T P SRR SR VR L PSR
S BORCHT R S R RSB R R
ARl AR A REA R [ 2 ol Y ELATH TR 4 11
PR 2 Sl 2 EEEES 0.3~100 pm FL‘ A== EHJ:%} s vl [pl;q—ft] [fkﬁ(
BT LY 2 PR B g R SR T éf?’*mﬁ%iéi@ ’
I*@%F&{%*lﬁ,ﬁ” R E T ¥ HEPA R RS S TR L i
(EESERAERIN N b LI NE S RIS AL NN

T IR L SR S SRR G | RV AR

Hio “*;Ef“zi‘%‘?%%%?“i“ﬁ\% EIFSPORE (TR SR VAR o (R

Ph (FEETITEE R P - 38 ) 2 P B g o PR
DG Fkﬁ‘]‘/ﬁfﬁ' [ e PUBIRR AR [T o SEEFCRC T Gl E Y i s
- WO BERIEEE RSN 2 P B AT -

IR T A - S PSR I ALY ‘I?FW o [P o YR
PR PSR B - R ST &%@f‘ P fgi%?ﬁ’ﬁf@zt
ﬁjﬂ » #4SCACGIH (Y T Guidelines for the Assessment of Bioaerosols in the Indoor
Environment ; % > fFIERIGAER 260%™ o I S0%ME P B
B T TR I HE I 25~28 4 VR > 1JRERY R R -
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SRS BABE A & BRI P8 R

* 8 Bk A f‘,ﬁ% AR VR 'FIJ%%‘I‘%%E[E%I (CFU/m®) ¥eeiidhfl (2006/3/30)

FATAEE  Gram + Coccus  Gram + Rod  Gram - Coccus  Gram - Rod
AR R e L e e e L s e e e 1 e e e [ b e
OF Jf%:ohi 720 17.1 2700 872 80.0* 300 <100 - 100 173
OF %87+ %i 1173 7.6 536.6* 58 333 58 <100 - 16.7 289
8FfiTHi 807 7.0 553 61 100 53 <20 - 100 4.0
SFfEH i 1713 272 1293 223 147 50 <20 - 273 99
5F 17 *Iﬁifﬁj 168.0 26.0 833 160 467 197 <2.0 - 380 19.1
SFPE[H5i 1760 68.1 873 306 673 344 <20 - 213 16.7
2F F'H—?Zi’ﬁﬁ} 640 389 2533 1361 333 416 <100 - 33.3%  35.1
2R M4 % 887 25.0 4000 1054 267 153 <100 - 16.7 5.8
IF :L?“ﬁifﬁj 693 160 653 14.7 4.0 4.0 <2.0 - <2.0 -
IF 25 389.3 147 3453 4.2 16.0 140  <2.0 - 280 4.0
* ﬁﬁﬂj fif
F 9 P A FIRBEPTI G IR (CFUMY) %155 (2006/3/30)

HAHFIEE  Gram + Coccus  Gram + Rod  Gram - Coccus  Gram - Rod
PRk IS ARNES TSl AANER ISl ARvE IS ARER ISl ARE
SFPE[IEG 5159 750 966 852 1190 1039 <35 - 133.1* 161.8
5F 17 %I%’Fﬁj 3322 1203 1849 515 1119 410 <35 - 353  36.7
OF Jf:o%i 1637 2.0 1225 178 271 102 <35 - 141 122
OF "6+ %i 368.7 66.8 3062 702 259 230 <35 - 36.5  26.5
8FFiIHi 539.5 548 2968 215 1119 167 <35 - <35 -
8FJF 4 fi 437.0 1409 2415 756 121.3* 328 <35 - 742 353
2F F‘FJ?%*?WJ‘ 1472 167 107.2 26.5 153 8.9 <7.0 - 247  14.1
2F F‘FJ?%#rifﬁi 280.3 50.5 2356 79.5 13.0 4.1 <7.0 - 200 26.1
IF zL?f“f_'r’an 4441 725 4017 779 11.8 108 <35 - 30.6 14.7

M 4535 853 376.9* 673 43.6 159 <35 - 33.0 124
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= [
= N
b
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# 10 Bk A ﬁﬁ«ﬁ&g?l VR T [PJ%%EC%EIEI (CFU/m®) Y5 (2006/4/6)

MAEFIRE  Gram + Coccus  Gram + Rod  Gram - Coccus  Gram - Rod

PRk L L e e e U ot e el 1 e e e U n e
OF Jfi%iihi 5467 451 2300 755 116.7* 109.7 <100 - 200.0 183.6
OF %+ 4i 3533 58 2667 11.6 400 173 <100 - 30.0 467
BEficHi 1707 220 987 273 160 53 <20 - 56.0 8.0
BEfWH 5 1587 410 1100 151 60 40 <20 - 720 427
SF Pﬂﬁ_’r*ﬁn 2280 89.6 1600 755 167 7.6 <2.0 - 51.3  10.1
SF Pﬁ‘[ﬂﬁ%} 186.0 30.3 1267 382 147 7.0 <2.0 - 70.0  44.7
2F F'FJ?ZiEifﬁ} 1676.7 415.0 12200 5525 967 351 <100 - 443.3% 276.5
2F F'FJ?Zﬂf%} 1760.0 245.6 1233.3* 277.6 120.0 30.0 <10.0 - 410.0 3233
IF uaf'/“ﬁ_’r’fﬁn 140.7 34.4 78.0 410 133 6.1 <2.0 - 493 163
IFI&Z 45 1093 352 547 9.9 147 46 <20 . 30.0  28.0
il
# 11 B A ﬁ#ﬁ;ﬁ;ﬁ#ﬁ%@a FJ%%'EE%E@%I (CFU/MY’) Be<15dl (2006/4/6)

A RIEE  Gram + Coccus  Gram + Rod  Gram - Coccus  Gram - Rod

e ISl ARYE IRl e ISl ARvEsL IS e ISl AEE
OFJf83oHi 369.9 471 1567 114 436 143 <35 - 1696 495
OF i+ Hi 3357 604 2532 642 236 54 <35 - 49.5 589
BF I ITHi 268.6 122.0 1708 726 259 159 <35 - 719 343
B 45 3545 481 2438 187 189 54 <35 - 954 919
SFPELIHG 1484 2145 931 1399 189 235 <35 - 365 51.1
SEDE[H%i 6166 3373 1531 1326 247 341 <35 - 2403 342.1
2F filFZci 808.0 1954  699.7 1180 377 108  <7.0 - 141.3 101.9
2FfR2 450 1213.2 3197 10153* 3255 542 356  <7.0 - 143.7 715
IF u?ﬁfﬁa 789.2 535 3357 1492 860 375 <35 - 367.5% 164.7
IF 2724 %7 600.7 765 3298 941 126.0* 581  <3.5 - 144.9 42.8
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# 12 Bk A ﬁf;df—ﬂ ATVRE ﬁ‘%%‘l‘%ﬁ% (CFU/m®) ¥eeiidifl (2006/4/11)

AAf 'E%lb%@ Gram + Coccus Gram + Rod

Gram - Coccus Gram - Rod

FRRRT e L e e L o e L b S e I e
OF %) THi 456.7 3024 2967 1419 733 681 <100 - 86.7  98.7
OF 8+ %i 533.3 907 3367 493  76.7* 252 <100 - 1100 36.1
8FJFiIHi 547 155 473 141 27 12 <20 - 47 3.1
8F Jﬂﬁfﬁ.} 1180 219 9.0 156 73 31 <20 - 100 125
SFPELIHG 1473 787 1113 544 113 42 <2.0 - 247 220
SFPE[FHi 1485 557 1320 550 127 42 <2.0 - 200 5.3
2F M2k 740.0 1153 586.7% 1332 500 346 <100 - 103.3*  37.9
2F F'FJ?%%’FFE 960.0 160.9 810.0 1473 567 289 <100 - 93.3  35.1
IF @2 1027 43.0 533 227 213 110 <20 - 28.0 11.1
IF 9+ % 1213 133 1000 8.7 8.0 2.0 <2.0 - 133 6.1
* gt iy il

% 13 Bk A ﬁﬁﬁ%ﬁm@%&ﬁ*iﬁ%@iﬂﬁ% (CFU/M’) He<15E (2006/4/11)

e IEIY%@ Gram + Coccus Gram + Rod

Gram - Coccus Gram - Rod

AT Sl ARYES IS vEs IS e IS e ISl EEs
OF H%iTHi 255.6 442 1991 449 224 74 <3.5 - 342 195
OF 7% 398.1 147 3439 82 212 71 <3.5 - 342 54
8F %1 THi 168.4 100.8 1402 883  13.0 89 <3.5 - 153 124
8F J%%fﬁ} 3004 523 2403 337 283 141 <35 - 31.8 221
S5F 17 R} ’Fﬁj 169.6 122.5 130.7 101.0 189 147 <35 - 200 8.9
5F 17 *I%fﬁ} 167.3 2.0 858  34.6 168 131 <35 - 40.6 33.1
2F F‘FJ??i’ﬁﬁi 786.8 82.5 643.1* 69.6 94.2* 8.2 <7.0 - 495 7.1
2F F‘FJ?%%fﬁ} 706.7 49.5 596.0 71.1 471 356 <70 - 63.6* 56.1
1Fz?ﬁ’ffﬁj 431.1 130.7 3168 111.8 542 174 <35 - 60.1 215
IF 27245 5760 122 5077 159 448 10.8 <3.5 - 236 8.9
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* 52 ATk A ﬁﬁﬁ&ﬁ[ VR T IPJ%%‘[@J FAELAE 55 7 153 £(2006/3/30)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown

&=
R PR R FIIE P Rk pm%fm%~“ﬁ
OF i 2.6 0.0 66.7 5.1 15.4 7.7 0.0 100
OF 84 1.9 1.9 50.0 0.0 28.8 58 115 100
8F J%,EJFF”J 3.7 1.9 63.0 1.9 18.5 0.0 11.1 100
B A 2.4 3.1 64.6 0.8 16.5 4.7 79 100
SF 7 flﬁﬁj 4.3 6.5 51.8 2.9 22.3 3.6 8.6 100
S5F 7 ﬁl%‘fﬁ} 0.5 0.9 67.3 1.4 27.5 0.9 1.4 100
2F F'FJ?%EFF%} 2.1 6.3 45.8 6.3 18.8 12.5 8.3 100
2F fifl&Z % *ﬁj 0.0 0.0 79.5 0.0 20.5 0.0 0.0 100
1F 1L§”£JF|% 1.4 0.0 67.0 1.4 22.9 2.3 5.0 100
1F 2524 i 0.7 2.2 83.3 0.0 7.8 4.4 1.5 100
*§Ab %
* 53 FAlE A fﬁﬁfr%i%gﬂﬂ‘—%@a P‘%%‘I&tﬁf [AIEE 53 7 F155 £4(2006/3/30)
Alternaria Aspergillus Cladosporium Fusarium Penicillium yeast Unknown , —

T . . o . oo = . far
%’:ﬁ%ﬂr FIJ}E“ Flj}'j“ Fl)?'f“ Flj}'j“ Flj}'j“ Fl)?'f“ Flj}'j“ F
OF JfiThi 2.4 4.8 59.5 2.4 13.1 10.7 48 100
OF 4% 2.4 7.3 52.8 0.0 228 24 41 100
8F I ﬁ"a‘eﬁﬁ.} 5.0 1.4 79.3 0.0 4.3 6.4 3.6 100
8F 45 0.0 3.6 45.9 0.0 29.7 99 108 100
S5F 17 *Iﬁifﬁj 1.0 0.0 66.3 0.0 27.7 5.0 0.0 100
S5F 17 E[FH ‘Fﬁj 0.0 0.0 48.9 0.6 15.5 1.7 0.0 100
2F F'H—?Zi’ﬁﬁ} 3.3 0.0 54.1 3.3 32.8 0.0 6.6 100
2F fifl7Z % ‘Fﬁj 0.0 0.0 60.9 0.0 18.8 6.2 4.7 100
IF :L?“ﬁifﬁj 1.2 0.0 85.3 1.9 8.5 1.2 1.9 100
1F =052 %l 3.1 4.4 74.4 0.6 10.6 3.1 3.8 100

\
T

*HIEE D%
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* 54 FRIE A ﬁﬁﬁ&gﬁ' VR T IF’%%‘I%E: TRIELE: 55 17 153 £4(2006/4/6)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 2=t
A

R I S R e

OF i 6.4 23 77.3 0.0 4.7 0.0 93 100
OF %+ 8 0.0 0.0 46.8 4.3 19.1 106 191 100
BE I ITH 4.9 1.6 54.1 0.0 21.3 0.0 180 100
S H o 0.0 0.0 45.8 1.0 375 1.0 146 100
S5F 17 flﬁﬁj 1.6 0.0 62.4 0.0 25.3 2.6 7.9 100
5F 17 f—l%fﬁ} 0.0 0.9 73.5 0.9 6 6.0 128 100
2F F'FJ?Z{FTF}} 3.2 0.0 50.0 1.6 24.2 8.1 129 100
2F fifl72 % Jfﬁj 1.3 0.0 43.0 1.3 12.7 15.2 266 100
IF z@“ﬁfw 5.9 3.9 66.0 0.4 10.2 5.9 137 100
IF 27Z % *ﬁw 0.0 7.8 65.1 0.7 7.8 5.4 13.2 100

F< SSTRTE A SRR I Bl B BRI L iR 55 T F105 F(2006/4/6)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 2=t
=4

R I T i
OF ot 1.1 3.0 78.5 0.4 12.1 1.9 3.0 100
OF %45 0.0 0.0 52.6 5.2 34.0 0.0 82 100
BE Tk 4.8 1.2 47.0 1.2 265 24 169 100
BN A5 1.8 2.6 333 0.0 53.5 2.6 6.1 100
SF B E[3hi 2.2 0.0 54.9 1.6 23.1 4.4 13.7 100
SF B E[% % 0.0 9.4 59.4 1.9 6.9 119 106 100
2F faZarhs 6.3 0.0 53.1 3.1 12.5 9.4 156 100
2F M2 5 4.9 0.0 45.9 0.0 29.5 9.8 131 100
IF 2@k 0.0 4.3 77.4 0.6 7.9 0.6 9.1 100
IF :L—?“% *ﬁn 0.0 9.7 69.3 0.6 5.4 2.9 120 100
*Eﬂ b
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F< 56 AR A S ERRRE TR EERIEL piRE 5T W E 0 TH(2006/4/11)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown

g
R FOIES TS TN TS TONES TR TS Fist
OF JH:hi 167 0.0 20.0 3.3 53.3 0.0 67 100
OF %+ 8 0.0 0.0 41.0 2.6 56.4 2.6 0.0 100
BE I ITH 4.4 2.2 73.6 1.1 5.5 0.0 132 100
B H I 5.6 0.0 69.4 0.7 14.6 0.0 28 100
SF B £l THq 4.3 2.9 60.9 0.0 18.8 7.2 13.0 100
SF 7 [ % 5.6 0.0 81.5 0.0 7.4 13.0 5.6 100
2F fIaZarhy 7.9 0.0 42.1 0.0 36.8 132 132 100
2F M4 %0 10.6 2.1 44.7 0.0 21.3 6.8 21.3 100
IF w52t 0.4 2.4 92.5 0.0 2.8 0.0 0.0 100
1F 272 b 2.6 0.0 64.0 2.6 19.3 0.9 10.5 100
*HI A %
% 57 Bk A ﬁﬁﬁ%ﬂm\fpﬁl& ﬁ‘%%‘l‘i@z PRI 53 9 153 14(2006/4/11)
Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown . —

- I R I I, H,KUQ.\Dg,\DFln:f
e Froobs  Fiooke Froob= Fiosbs  FosEs FoiEke poibe
OF Jf:oifi 5.6 0.0 32.6 0.0 38.2 L1 225 100
OF 45 3.7 0.9 26.6 0.0 56.9 0.9 110 100
BEF AT 0.0 1.3 89.0 0.0 5.2 0.6 39 100
BE A 2.6 0.9 91.2 0.0 5.3 0.0 0.0 100
SF B £ 0.0 0.0 72.0 0.0 20.7 0.0 7.3 100
SF 7 [ % 2.0 0.0 78.4 0.0 17.6 0.0 2.0 100
2F MR 8.3 0.0 60.4 4.2 20.8 6.3 0.0 100
2R M A 5 167 2.4 42.9 2.4 19.0 2.4 143 100
IF @2 1.0 0.2 92.6 0.0 5.2 0.0 1.2 100
1F 2172 # 4 4.5 0.0 84.0 0.0 7.8 0.0 3.7 100
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% 58 kB fﬁﬁfr%i%gﬁ'&iﬁ‘[ fﬁ‘%%‘l@ﬁ: AT 53 (2006/5/18)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 2=t
5]

AR Foib i A D A I A D i 3

OF it 27 2.1 31.9 0.0 6.9 51.6 48 100
OF Fie+ 5 2.6 8.3 52.1 0.0 12.0 18.2 68 100
IF 72T 0.6 9.0 65.5 53 9.6 7.5 2.5 100
IF7EH 5 21 8.2 68.2 3.4 6.4 7.7 3.9 100
IF 1zt 5.1 6.7 64.6 5.6 7.2 6.2 4.6 100
IFIRZ4 5 52 23.4 48.0 3.2 5.2 10.9 4.0 100
IF Q23T 0.0 10.6 33.0 0.0 13.8 33.0 9.6 100
IF U@t 32 13.8 34.0 6.4 7.4 13.8 213 100

*fif# : CFU/m’

# 59 Ak B ﬁﬁéﬁ%ﬁﬂ@%ﬁﬁ’%%‘[@: A 3 ) (2006/5/18)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown -~
1A

PRk Fiodbs Fuoike [iEn Foodbs FoibEe FOiEe Foibe

OF JFiifi 14 3.8 14.8 1.0 6.7 724 0.0 100
OF Fiet o 22 6.3 41.7 1.3 10.3 33.6 45 100
LF 17 2[5k 0.2 6.8 46.7 0.6 7.2 7.8 0.4 100
LE 77 2% i 1.7 6.9 56.3 3.4 9.2 15.5 6.9 100
LF [I1R% 4 5.0 7.3 73.7 1.7 5.9 3.4 3.4 100
LF &% i 35 4.3 75.4 3.3 6.1 6.1 1.3 100
IF uaf'/“ﬁ_’r’fﬁj 1.5 41.7 34.8 3.0 6.8 8.3 3.8 100
1F 2727 % 1.6 12.2 53.7 5.7 12.2 8.1 6.5 100

*Hid © CFU/Mm’
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% 60 [R5k B

FERRREEC T B I PR 5] 1(2006/5/26)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown -

R PN Tl FinE ke fake foie poies
OF Iy T8 2.6 0.9 14.9 1.8 22.8 52.6 4.4 100
OF %45 0.0 0.0 19.0 1.7 39.7 38.8 0.9 100
LF 17 23wk 6.4 0.5 62.1 1.8 7.3 21.9 0.0 100
LF 17 7% % 2.5 0.8 57.5 1.7 15.8 21.7 0.0 100
LF [R% 3wk 5.5 7.0 70.4 2.0 14.1 1.0 0.0 100
LF [ITR% % i 8.2 2.9 66.7 4.1 10.5 6.4 1.2 100
IF zLé“Eqﬁn 0.0 5.2 51.5 4.1 18.6 12.4 8.2 100
1F <% i 3.6 0.7 73.2 2.9 5.1 14.5 0.0 100
*H{ b CFU/m’
A 61 [APE B 5 ARl i E B AR 55 17)(2006/5/26)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 25t
SRR S pnle ok e pae pae g
OF i ’E/T)T«ru 0.0 0.0 9.4 0.7 11.4 78.5 0.0 100
9F’% dAE 0.9 1.8 23.0 1.8 57.5 15.0 0.0 100
LF 77 23wk 2.5 0.0 44.0 1.9 12.7 39.0 0.0 100
L 77 %% i 0.7 0.7 45.7 2.9 13.6 36.4 0.0 100
LF Rk 4.8 4.2 76.0 3.0 9.4 2.7 0.0 100
LF [IIR2 i 5.7 1.7 73.6 2.3 8.0 7.7 1.0 100
IF 2172 R 2.4 0.8 51.2 3.9 12.6 29.1 0.0 100
IF =152 27 4 1.6 1.1 64.7 1.1 7.9 23.7 0.0 100

*§ff i+ © CFU/m’
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F 62 K B SIRBRILHE ] (L € IR 5] ) (2006/6/8)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown /\ =
5]

e Py Fisre [{E Fiogbs  Foibe FoiEe Foke

OF Iy 3% 0.0 8.5 7.3 0.0 43.3 18.9 22.0 100
OF 4 143 0.0 14.3 0.0 61.9 0.0 9.5 100
IF 77 [ﬁfﬁ-} 0.0 17.1 45.4 0.0 29.3 6.4 1.8 100
IE 72 37 2.1 23.5 0.0 64.3 1.6 4.8 100
IF F‘FJ?%“;EYI%J’ 0.0 16.4 46.4 1.0 26.6 9.7 0.0 100
LF IR 5 6.5 5.1 61.6 0.7 26.1 0.0 0.0 100
1F = —?f“fﬁﬁj 0.0 13.5 21.9 2.1 24.0 13.5 250 100
IF ZZ % b 1.0 16.8 10.9 1.0 21.8 21.8 267 100

*Hitt © CFUM’

F 63 K B F HRERIEI UL I 5L B S R 5 )(2006/6/8)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown . =
5]

AR 22 2 Firoigb=  FiorbEe FoibEe poibe !

OF Jf%ofi 0.0 10.7 13.2 0.0 38.0 198 182 100
OF It 5% ‘Fﬁj 7.2 1.6 66.4 3.2 13.6 3.2 4.8 100
LF 77 23wk 5.2 12.0 49.2 0.0 24.8 4.0 4.8 100
LF 17 75 % 9.0 2.3 25.1 2.3 58.2 1.6 1.6 100
LF [R%ark 3.0 7.0 44.4 2.0 33.8 7.3 3.3 100
IF fIfJ&Z% ‘Fﬁj 4.7 0.9 60.5 1.2 29.3 3.5 0.0 100
1F zL?“EFﬁJ 0.0 15.0 13.3 0.0 25.0 27.5 192 100
1F 5%+ ¥ 0.0 23.7 15.3 5.9 17.8 18.6 18.6 100

*Hit : CFU/m’
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#< 64 Bl B [ ERARNNEE T BRI L IR 5 ) (2006/6/15)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown

AT Py Fisre [{E Fiogbs  Foibe FoiEe Foke i ke
OF it 3.3 24 13.0 0.8 61.8 154 33 100
OF %450 0.0 0.0 40.4 4.1 31.5 8.2 158 100
IF 72 37 1.4 17.0 0.3 61.2 6.5 9.9 100
LF 17 7% % 1.6 5.4 42.8 1.3 39.9 4.2 4.8 100
IF FIRZ53T e 5.4 3.2 47.6 2.2 13.5 5.4 227 100
IF [Ifl7Z % *ﬁa 9.4 2.4 55.2 0.5 10.4 4.7 17.5 100
IF zL?“Eq% 11.4 2.9 18.6 1.4 17.1 14.3 343 100
IF 9@t 4 1.6 4.5 33.3 4.5 31.8 13.6 4.5 100
*Hi & : CFU/m’
% 65 [k B f ﬁi&ﬁ [ B *ﬂ‘Fﬁ T RIR 5 IﬁJ(2006/6/15)
Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown . =t

I T D D T T D
OF %o 0.0 0.0 24.7 0.0 44.2 22.1 9.1 100
F Jff SR *‘ 0.7 4.6 31.8 0.7 29.8 132 192 100

[erlﬁ.} 0.7 2.8 39.9 0.3 41.7 6.9 7.6 100

R 5 2.0 3.3 42.9 2.4 27.3 11.8 10.2 100
1F F‘FJ%’? PR 2.0 3.6 40.3 1.3 32.5 5.9 144 100
IF [If[&Z% ﬁﬁ} 7.2 2.5 43.6 1.3 28.8 2.1 144 100
IF 21723 iRy 7.2 9.6 24.1 0.0 34.9 18.1 6.0 100
IF &4 29 14.4 26.0 1.0 32.7 21.2 1.9 100

*Hift © CFUM’
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# 66 Rk C %%ﬁi&#ﬁ VR %‘Fﬁ [ 2 AR 55 1(2006/6/29)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown . =

el Py Fogke Fioyk A i e i

SE I 8T 2.8 17.2 3.4 0.0 53.1 11.7 11.7 100
SEIfEH G 144 31.8 17.4 0.0 18.2 11.4 6.8 100
2F 17 R 2.2 2.2 31.3 0.0 44.6 14.3 5.4 100
2F B R[5 0.0 12.9 2.2 0.7 51.1 14.4 18.7 100
IF F'FJ%‘%‘ﬁfﬁ%} 1.1 14.7 11.6 0.0 44.2 16.8 11.6 100
IF fIf[&Z% *ﬁj 13.0 8.1 7.3 0.0 31.7 28.5 11.4 100
IF uaf'/“ﬁ_’r*ﬁj 0.0 15.2 4.5 0.0 62.1 9.1 9.1 100
IF 2&Z% *ﬁw 17.1 9.2 5.3 0.0 30.3 19.7 184 100

*Hid © CFU/Mm’

% 67 %Kﬁéc R ﬁi&ﬁﬂ Tk i % [ H R 55 (2006/6/29)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 2=t
FI

AR Foils Foke B AR AR N A e AP

SEIfSIEG 125 5.2 11.5 0.0 45.8 14.6 104 100
SEIfEH G 10.0 35.0 24.0 0.0 15.0 8.0 8.0 100
2F B Rl 7.1 2.4 31.5 0.0 37.8 10.2 11.0 100
2F 17 &% *ﬁa 9.8 8.7 3.8 0.0 52.7 9.2 158 100
IF F'FJ?%‘ﬁfﬁ%} 4.7 14.0 20.2 0.0 20.9 33.3 7.0 100
1F fIff&Z% *ﬁa 8.8 20.0 8.8 0.0 44.4 8.8 9.4 100
IF 2473 ’fﬁv} 6.9 9.7 13.4 0.0 51.9 10.6 7.4 100
IF 21 *ﬁw 11.7 9.5 3.9 0.0 49.2 15.1 10.6 100

*fff it © CFU/m’
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# 68 Rk C fﬁfﬁi@#ﬁ'&rﬁ [ %‘Ft%[fﬁ'gsdayu f1(2006/7/6)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown .

FRRRT gk Fogke Fiojke Frogb=  Fioibe Foibe Fioibe it
SEIfEIE 146 12.2 32.9 0.0 37.8 2.4 0.0 100
5F Jff A5 6.8 12.0 8.5 0.0 44.4 18.8 94 100
2F 17 BTk 9.6 0.8 4.0 0.0 78.4 2.4 4.8 100
2B EH 127 4.9 9.8 0.0 65.7 2.9 3.9 100
IF AR5 4.9 0.0 9.9 0.0 79.3 5.9 0.0 100
LF IR 5 0.0 10.4 0.6 0.6 82.1 3.5 2.9 100
IF u?“ir*ﬁj 9.8 11.8 21.6 0.0 52.9 0.0 3.9 100
IF 474 i 0.0 5.7 14.3 0.0 71.4 8.6 0.0 100
*®t &b © CFU/m’

# 69 Bk C ﬂﬁ&gﬂ R T i Hfﬁ EE L RS 55 ) (2006/7/6)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown /\ =
5]

AR Fioib=  Fioike Fioib Fioibs il Foibe Foibe

SEIfTH 321 7.1 3.6 0.0 53.6 0.0 3.6 100
SE I % 9.7 6.9 9.7 0.0 54.2 9.7 9.7 100
2F i ﬂﬁfa 19.2 2.7 23.3 0.0 53.4 1.4 0.0 100
2F & Hr i 6.8 6.2 4.8 0.0 61.0 6.2 151 100
LF fIRZ53T e 0.0 4.4 15.6 0.0 80.0 0.0 0.0 100
IF [If[&Z% ﬁ% 3.5 8.5 0.0 0.7 82.4 4.9 0.0 100
IF = @L’r*ﬁa 16.5 3.8 36.7 0.0 30.4 1.3 11.4 100
IF 2&Z% b 1.6 6.6 3.3 1.6 78.7 8.2 0.0 100

*Hitt © CFU/M’
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.70 B B S SRR

[ E B AR 5T )(2006/7/13)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown

FRARE cae pat | pae pa poae poe g 00
SE I T 1.4 5.0 24.5 0.4 61.3 3.9 3.5 100
SEFE g 25 2.7 45.6 0.0 44.4 2.2 25 100
2F ;7 Iﬁfﬁ?} 4.0 3.3 35.8 0.4 52.6 4.0 0.0 100
2F 17 Hfﬁv} 2.5 2.5 25.5 0.0 65.8 1.2 2.5 100
IF AR5 7.3 3.6 24.1 0.0 35.8 2.9 263 100
IF F'FJEﬁffﬂ 2.1 5.2 47.4 0.0 42.3 2.1 1.0 100
IF u@ﬁﬁj 4.5 0.0 46.2 0.0 41.0 1.9 6.4 100
IF 27 ’fﬁn 6.0 3.3 39.3 0.0 46.0 2.7 2.7 100
*fid © CFU/Mm’
# 71 B C & ﬁffi&ﬁﬂ Tk i *ﬁ%lfﬁ'%dayﬂ 1(2006/7/13)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown 2=t
FREER e e e e
SEIfSIEG 2.9 1.7 243 0.9 64.6 23 34 100
SFJ‘fE Ao 24 2.9 36.7 0.3 50.7 5.9 13 100
2F 17 BTk 3.8 1.3 31.3 1.3 60.6 0.0 1.9 100
2F i Hfﬁ?} 33 7.1 35.3 0.0 47.3 2.2 4.9 100
IF F'FJ?Zﬁifﬁ%} 6.7 1.7 22.3 1.7 54.2 8.4 5.0 100
LF AR 5 4.8 4.4 35.5 0.4 35.9 8.9 10.1 100
IF u?“ir*ﬁj 0.0 4.9 57.3 0.0 34.2 3.0 0.5 100
IF 2727 fﬁa 6.0 4.7 43.9 2.3 38.9 3.7 0.7 100

*§fi i CFU/m’
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72 @k C %’«ﬁi%'ﬁ VR TR *f %R 5T 1(2006/7/20)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown

e
R P poat | pabe poate poale poe o 0
SE I T 3.0 5.9 6.4 0.5 76.8 3.0 4.4 100
SF ’ff W 144 8.2 17.5 0.0 433 4.1 124 100
2FPELIE 104 2.5 3.8 0.0 60.4 16.4 6.9 100
2F 77 R i 7.1 13.3 14.2 0.0 41.6 8.0 159 100
IF AR5 1.9 5.8 10.7 0.0 69.9 9.7 1.9 100
IF F'FJ%‘%%JFF} 7.1 10.3 14.1 0.0 42.9 20.5 5.1 100
IF 2473 F’rﬂﬁ} 0.0 0.0 10.2 0.0 79.7 0.0 10.2 100
IF U245 197 1.6 13.1 0.0 52.5 8.2 4.9 100
*Hid © CFU/Mm’
*. 73 Bk C ﬁﬁ&gﬁ iR T i % 4 € IR 53 1(2006/7/20)

Alternaria Aspergillus Cladosporium Fusarium Penicillium yeasts unknown .
B POV Tk Tk Rk Foike poike ks
SE I 8T 8.9 10.2 28.3 0.0 35.0 3.8 13.7 100
SE aﬁ,r} 11.3 3.5 6.1 0.0 48.7 14.8 157 100
2F B E[IE 7.1 1.8 14.3 0.0 60.7 8.0 8.0 100
2B 7R 119 21.6 8.2 0.0 35.1 10.4 127 100
IF a2t 0.0 7.5 7.5 0.0 69.9 13.7 1.4 100
LF FIRZ 5 3.8 14.4 1.3 0.0 59.4 18.1 3.1 100
IF 2473 F’rﬂﬁ} 0.0 0.0 16.0 0.7 64.1 5.0 142 100
1F <&% 7 i 3.5 2.9 48.8 0.6 21.4 11.7 11.1 100
*®t &b © CFU/m’
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TR S FRARIREE R ~ (VR VBB VIR - BT )

F 74 BBIE A SEERREE S R ST
Fl k%!ﬁ B R 5T ) (VR VRED R N RS (2006/3/23)

EE (°C) MISHESE (%)  HVEEImYhr) S B

PR N S L S
OF vk kel T N VR [ [k 16k
kT 22.7 17.7 60.0
it . 80.0 260 5
| ﬁ‘«rﬁ 22.8 22.8 73.0
I . 73.0 250 4
" Jma_ﬁ 23.5 20.9 64.0 89.0 390 4
J% %;l'“f 21.1 16.1 57.0 87.0 234
;1: 2 %I#E 22.8 21.0 67.0 87.0 326 :
B REF¥ i 24.0 14.0 62.0 92 ;
WRHZIEE 228 15.0 | o 0 ;
ity JFE . . 66.5 89.0 350 27
¥ ; 3 JFI:J 224 19.8 68.0 88.0 292
ST 20.9 15.9 s
i 77.6
i . 85.8 300
1F 215724 i 21.4 2
| . 1.6 73.8 74.0 298

A5 JRIEA SR 2R RN
REERIRE, ~ W% 53 )~ LR RIS~ B3 ) (2006/3/30)

EE (°0) ISR (%)  HVEEI(m'/hr) B B

as;:\ ; " N TR Ljr !
ﬁi% _ PEE, VR PEERE TVR HVE T [ T
9F Jnaiffv} 22.3 17.8 50 —
ks . 6 69.4 240 3
| 7 b 23.5 23.5 49
I . 2 50.0 266 3
| T 25.3 21.4
e . 55.7 91.4 388 3
0 i 23.0 16.7 55.3 84.0
5F 17 |37 Hs 22.4 2 s 3
R, JF[ . 0.6 54.0 87.0 328 4
P E[F ¥ b 23.3 16.4 52
ks 23 . 7 94.7 300 6
> FHE‘% f& . 16.0 46.3 86.0 344 10
- S 252 21.0 46.8 86.8
IF 2127k 21.3 o8 Y
IF Laﬁii . 16.6 61.6 86.1 308
i Hi 23.0 23.3 56.3 75.4 280
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F76 [AIK A FEREERES B 5T~ R VECRDS T S BT ) (2006/4/6)

% (°0) HISHEE (%) Ve El(mYhr)  EHEB S B

e PRI VRS PR VR LR [ R 5
OF I %/ 3THi 252 200 652  86.0 250 5
OF %7484 255 250 528  70.0 268 5
8 i 253 204 701 934 388 5
8F A 215 183 620 842 228 5
SF 17 %‘IEFFJ 25.7 19.0 59.0 86.0 330 5
S5F 17 *—I%ff} 24.4 15.4 56.0 85.0 298 6
2F FFJ?%EfI%} 26.0 16.4 49.2 89.0 324 35
2F fifl7Z% ’Ff} 26.7 222 53.0 89.5 292 37
IF 24721 ’?’Ffi 24.2 16.8 67.6 85.0 326

1F DL?%%’FIF‘ 25.1 25.1 76.0 74.0 288 6

77 B A S IRERRE G - B - R VRS BT ) (2006/4/11)

EE (O HEhiE (%)  HUEREmYhr) 38

AR N B S LR [l R
OF Jfiith 247 203 556 917 265 3
OF t"%fﬁ} 27.4 26.9 57.5 71.8 276 3
8F I ﬁ"fﬁfn 25.5 20.1 79.2 86.8 370 5
8F Vit 5 4 ’qﬁn 24.5 16.2 73.0 90.3 262 5
5F ;7 %If_'rffn 24.0 21.3 63.5 88.9 340 2
SF B %[5 i 23.3 15.5 61.0 89.8 310 7
2F F‘H?%ﬁfﬁ} 25.7 15.6 51.9 85.3 360 31
2F ffleZ ’qﬁn 25.3 22.1 56.9 86.0 280 30
IF z@“f_’rfﬁj 25.8 15.2 74.2 81.0 310

1F =052 %l 20.0 16.8 78.0 71.5 276

\
T=
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A8 BABE A FSHUBEIRES - T 6 - R B S 55 ) (200614/16)

3 (°0) ISR (%)  HVEEI(m'/hr) B B

AR A og S AU B S0 R HUR L [l 1R T8
OF Iy T8 252 19.0 59.0 879 260 4
OF %At 260 250 523 643 268 4
8 iTh 259 218 670  89.6 364 8
8F > J%ﬁ%fﬁ} 255 147 782 88l 258 6
S5F 17 E[; ’?’qﬁ} 22.7 19.8 59.0 87.3 335 10
SF B E[% i 23.2 16.0 60.7 86.3 298 7
2F F'FJ?%#?’FF} 27.8 16.6 50.3 88.0 350 40
2F FFJ%‘%%fﬁ} 28.7 19.0 49.2 84.6 310 27
IF zL?f“Effn 24.8 15.0 75.6 82.4 335 14
1F 21727 % 21.8 23.8 84.2 74.5 283 4

* 79 Ak B ﬁﬁ@ﬁﬁ L T s VR VRCEDS SR S BT 1(2006/5/18)

2 (°C) HERHE (%)  HUEElmYhr) 388

AT PRy VRS RTEREL VR HVRE I [ R
9F ¥ JEE,'LE’FI% 23.5 20.7 68.0 82.7 440 15
OF ¥t 5 4 fﬁ} 25.4 18.1 72.0 85.8 432 11
IF 77 %IE’FFJ 24.9 17.6 67.3 82.8 380 11
IF 77 &[5 & 23.9 19.6 69.0 86.0 266 13
IF F‘H?%ﬁfﬁ.j 27.6 14.0 80.1 93.0 735 78
LRSS JFF*J 26.4 14.2 80.4 93.2 406 48
IF ué“f_’r‘fﬁj 26.8 15.8 57.0 89.0 372

IF 2% 5 26.4 17.2 67.0 91.2 500
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# 80 BRIK B S FRBRRTEVE ~ R 53 1~ LV VR R S0 BED) [(2006/5/26)

EE (°0) HIEHHE (%) HUaEElmYhr) 3 g

AR PEMR R R PTRE UR HVR [l 1k [
OF it ST 243 19.8 69.4 83.0 472 9
OF 37 5 4 23.6 17.2 68.0 86.3 442 11
IF [7 %[ Ths 24.7 18.6 64.7 83.0 390 18
IF 17 %[ 4 23.1 19.0 65.0 87.5 268 18
LF a2t 27.0 13.5 83.0 94.1 750 101
IF F‘FJ?/Z%ifﬁ.} 25.5 12.5 82.0 94.1 392 65
1F ?“Jfrﬁj 27.2 16.2 60.0 90.4 366 8
IFd@tdn 243 161 570 92.5 490 13

% 81 FlE B ﬁﬁﬁ&gﬁﬂ@ ~ 5 5 s VR VRCED I * BT 1(2006/6/8)

% (°0) HISHER (%)  HVEElmYhr) S B

e PR VRS PTG VR LR [ R
9F Vﬁj ’E"i’ﬁﬁj 244 19.6 68.5 86.0 486 9
9F Vﬁj ﬁ"%*fl%j 24.9 17.0 66.3 87.7 412 8
1IF 7 ﬁlﬁfﬁ} 249 16.5 63.3 82.5 406 18
IF 7 &% fﬁ} 24.1 18.8 64.0 86.4 266 25
LF R 26.0 16.0 850 955 740 107
IF FIH—?Z%fﬁ} 26.0 13.5 85.0 94.8 404 110
IF n?ﬁjiﬁ} 28.0 16.9 67.0 95.8 358 8
IF 252% fﬁ} 26.8 16.0 62.3 94.6 510 14

F 82 BRIK B S FRBRRTEVE R 5 1 LV VR R S © RS [(2006/6/15)

EE (°0) HIEHHE (%) HUaEimYhr) 3 8

AR A R e HVEC L [ T
9F J%'ﬁifﬁ} 23.9 19.3 71.5 86.5 480 9
OF ¥t 4 4 £ 22.4 17.7 700  89.4 430 8
IF 17 %[ Ths 24.4 16.8 640  84.6 384 15
IF 77 %4 5 24.5 19.2 65.3 84.6 260 17
LF 22T 25.1 15.0 76.0 86.0 730 102
1F F‘FJ?%NF'.} 24.7 19.2 77.0 87.2 406 31
IF %) EReuR 26.3 18.9 62.0 84.3 362 7
IF42% 8 245 169 660 911 488 7
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* 83 Bk C }%ﬁ&#ﬁ& L T s VR VRCEDS SR S BT 1(2006/6/29)

2 (°C) HERHE (%)  HUEElmYhr) 3838

AR PRy VRS PR VR HVRE I [l R 5t
SE I T 265 204 65.0 875 170 7
5F ﬂﬁ 7 i 266 198 67.0 856 122 8
2F 17 E[; ’Ff} 23.2 15.3 65.5 96.2 312 6
2F 17 R i 26.4 16.1 65.3 89.8 320 8
IF F‘H?%ﬁfﬁ} 25.8 17.5 64.9 92.3 310 9
IF FfzZ% ’qﬁn 27.1 26.7 60.0 66.0 - 36
IF z@“f_’rfﬁj 26.1 21.8 59.0 81.8 326 7
IF <525 fﬁ.} 24.3 19.4 62.0 84.9 540 19

< 84 Rk C ﬁﬁﬁ&ﬁﬂ@ ~ 5 5 s VR VR S * BT 1(2006/7/6)

% (°0) HISHEE (%) Ve El(mYhr)  EHE S B

e PR VRS PTG VR LR [ R
SEYfITHE 256 234 68.0  84.1 196 5
5F Vﬁ wAT 250 194 66.0 865 190 5
2F 17 E[; ’?’qﬁ} 24.7 16.7 70.2 95.9 322 6
2F ;7 ﬁl#ﬁf} 26.2 15.1 66.0 86.6 290 9
1F i[5 ’?’Ffi 26.0 17.2 68.0 93.2 292 48
IF FFJ%‘%%fﬁ} 27.0 274 65.2 64.2 - 31
IF = ?f“ﬁ’fﬁn 27.2 20.2 68.0 84.4 195 10
IF 2525 ’qﬁn 26.5 17.1 62.0 86.0 522 23

* 85 Ak C ﬁﬁﬁ@gﬁﬂ’iﬁ < B4 5T A S LR VRCED LU S BT 1(2006/7/13)

3 (°0) ISR (%)  HVEEImYhr) S B

AR PEpR s LTVRET PTER R TUR HUR L [l 1R 18
S5F J%"ﬁifﬁ} 23.8 20.5 70.0 91.0 320 6
SEf S 238 199 73.0 952 256 8
2F 7 %‘IEFFJ 24.4 15.7 71.0 96.1 308 7
2F ;7 *I%fﬁj 26.6 16.3 66.4 88.9 306 13
IF F[FJ?%EFI%} 26.0 17.2 68.0 93.2 292 48
IF F'FJ?%#riFﬁ} 26.0 22.9 68.0 76.7 124 21
IF 3 @E’Fﬁj 30.0 21.3 66.0 88.4 312 10
1F 2152 7# i 29.9 18.8 56.0 97.2 640 17
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# 86 BRIk C i FRBREE

A ST A VR VRS - 500 (2006/7/20)

2 (°C) FERRE (%) (VEE @) FE
AR o R R B S A HUR L [l 1R T8
SEYfTER 253 224 720 9438 330 7
5F Vﬁ 7 I 241 175 66.0  95.6 136 7
2F 77 R 25.0 14.8 68.5 96.4 336 6
2F ;7 *—I?Uf} 25.0 15.2 70.1 94.0 350 5
IF PflZ: ’?fﬁ} 25.0 17.3 68.9 93.0 310 31
IF F‘FJ?HWJ 25.0 21.6 69.0 80.0 130 34
IF zLEf“Jffﬁj 25.6 20.9 65.0 85.6 310 12
1F Tﬁ“#ﬁﬁn 26.7 17.4 59.0 97.2 580 16
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Fifs] e AR A

#< 87 I'] Kruskal Wallis Test A <t:= L@ Vel [ e prpe iy 2 Py B o2 Bl

Ranks N  Mean Rank Chi-Square df  Asymp. Sig.

VR AR BBEA 50 43.55 2248761 2 <0.01
BB 32 57.765625
Bk C 32 79.03125
Total 114

CWEIE R BREEA 50 54.08 0.953622 2 0.621
BB 32 60.140625
Bk C 32 60.203125
Total 114

PrERA R BRI A 50 38.28 37.71582 2 <0.01
#kB 32 61.125
Bk C 32 83.90625
Total 114

PP A BEBEA 50 51.89 409059 2 0.129
BEEB 32 66.984375
Bk C 32 56.78125
Total 114
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#. 88 I') Mann-Whitney U Test 57 ][4 ﬁ?ﬁ?ﬁ?‘%ﬁﬁ%

PIRE | N | TH9E5E | Sum of Ranks Z p-value
LR T A |50 | 37.17 1858.5
FAE aly 2.058 | 0.0396
BBk B | 32 |48.265625 1544.5
: A 31.88 1594
Fﬂ% >0 -4.572 | 0.0000
Bk C | 32 | 56.53125 1809
B | 32 26 832
%I};‘E -2.793 | 0.0052
Bk C | 32 39 1248
27 12 Tt TR A | 50 34.28 1714
el il -3.432 | 0.0006
BEB | 32 | 52.78125 1689
A | 50 29.5 1475
%% -5.704 | 0.0000
Bk C | 32 | 60.25 1928
B | 32 | 24.84375 795
%Iﬁa -3.290 | 0.0010
BRIE C | 32 | 40.15625 1285
% 89 I'] Wilcoxon Signed-Rank Test A = REJERHETEEI ] st Vel [ FEopobeigs & P50 22
o
N Mean Rank Sum of Ranks Z p (2-tailed)
TEH VR AR Negative Ranks 13 13.53 176 -0.013a 0.99
TEEFH 'JL' VR IAF [Fﬁl Positive Ranks 13 13.46 175
Ties 0
Total 26
R R - Negative Ranks 18 12.27 221 -1.156a 0.248
TR L VEC T A Positive Ranks 8 16.25 130
Ties 0
Total 26
TEH P B AF R - Negative Ranks 11 11.91 131 -1.130b 0.258
T P e A A Positive Ranks 15 14.67 220
Ties 0
Total 26
TEE e R - Negative Ranks 21 14.24 299 -3.137a 0.002
TR P e g e A Positive Ranks 5 10.4 52
Ties 0
Total 26

ﬁﬁjﬁ%t : Negative Ranks : {57 i < {5E]
Positive Ranks : J&2E % > ﬁ%i{m

Ties :

LI

= ]
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%90 I'] Wilcoxon Signed-Rank Test At

[ e 2 P e it P20 IR 2= B

N 11455 SumofRanks Z }LZ§EZ;2'

1‘%‘%*@& VR FTANE® - Negative Ranks 26" 24.23 630 -1.561 0.118
4~§% TR RS Positive Ranks  31° 33 1023

Ties 0°

Total 57
$%H$¢L [IE A% - Negative Ranks 20°  29.28 585.5 -1.915 0.056
g ?ﬁ Jflﬁ't VECT T RIR Positive Ranks  37° 28.85 1067.5

Ties of

Total 57
FFH P EAARS - Negative Ranks 21° 2431 510.5 -2.511 0.012
F LTI BT PR Positive Ranks 36"  31.74 1142.5

Ties 0’

Total 57
Ak?ﬁﬁf$u—P&Eﬁﬂﬂ%dEﬁ$ - Negative Ranks 25  27.18 679.5 -0.758 0.448
BT B S IR Positive Ranks ~ 30°  28.68 860.5

Ties 2!

Total 57

a bR IR IARE <
b. 2 T St R AR
¢ G HRVEL | A PAORE =
A2 HatVEC ] 1 R
e @A LV RS >
f.}k.ﬁ%fﬁﬁ[”ﬁ [ lﬁrgé, EH =
g A Sl B AR <
. 2 B I B AR
LR ST B RIS =
Jo R S P S R <
k 2R Sl B ol R
R E R R

%’E&fﬂfﬂﬁ"ﬁ"
> F%L_fﬁn[lfg*ﬁlz [“Elggd,iﬁff
J_L.F%: )—r#'L rJ’EAL

3 A R

v 'E']?ﬂf%@

__l

< i“%fﬂ‘r‘}t VECT TR

F TR 1 R

F T
HHE

>J:[%

JF"ILL lfg“*l: [‘flgeli,%ﬁf‘
AT
'F” PT;{E,E{E[%[?,%W‘

—_,—.1_"

AT A LS

f

AT L RS
> % gﬁ#T'P— g 1 AL

e R
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