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1.Test objectives

Removal efficiency of the air purifier, ``Air conditioner with disinfecting function"

in a 25 m3 teSt Chamber for aiI,borne bacteria was investigated in this study.

(Evaluation method for the removal efficiency was referring to Annex D“ The

removal efficiency evaluation test for airborne virus" in 」apan Electrical

Ⅳ[anufacturers.Association standard」 EⅣ1 1467 “household air cleaner"。 )

2.Client

Name:WIitsubishi Eectric Corporation Shizuoka Works

RAC Advanced Development Section RooHl Air Conditioner Dept.

Address:3‐ 18‐ 1 0shika,Suruga―ku,Shizuoka 422‐ 8528,」apan

3.Test laboratory

Name iZtttasato Research Center for Environmental Science

Address:1‐ 15‐ l Kitasato,ム /1inarli‐ ku,SagaHlihara‐ shi,Kanagawa 252‐ 0329,」apan

4.Test period

July 28,2016-August l,2016

5,Test device

“Air conditioner with disinfecting function"(Ⅳ [odel number:MSZ‐ LN series,Ⅳlode:

High operation,Air now rate:13.5m3/min,Disinfecting function:ON)・  ・ ・Photo A

" 
腕

PhOtO A. “Air conditioner with disinfecting function"

Kitasato Research Center Tor EnvironmentaI Science
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6.Test condition

l)Natural reduction as a negative control,periodical changes in bacterial count were

monitored、vhen the test bacteria suspension was sprayed into the chamber with the

test device ofi

2)Test device,periodical changes in bacterial count were inonitored when the test

bacteria suspension was sprayed into the chamber with the test device on(Fan speed

was high)。

7.Test bacteria

∂虎甲期 ο〔塑θθどだJβ′rθμθ NBRC 12732

8。 Reagents,devices,and lnaterials

l)Main reagents

・ Iとyptic sOy Ager(Difco,TSA medium)

・Sodium chloride(Wako,special grade)

・Sodium thiosulttte(Wako,19t grade)

2)Main de撹 ces and equipments

・Test chamber(25m8:3.3× 3.5× 2.2m,Amenity Technology)

・ Circulation fan(Yamazen,BS‐ B‐ 25)

・Laser partide counter(Kanomax」apan,MODEL 3886)

・Thermo‐ hygrometer(T&D,TR‐ 72Ui)

・NebuLzer(ConisOn Nebulizer、 BGI、 CN‐ 311)

・Glass impinger(specia■ y ordered)

・A/1embrane ilter(A045R047A,Advantec)

。Incubator(MIR‐ 153,WIIR‐ 553,Sanyo)

9。 Method

l)Test system

The test systeHL WaS Shown on Figs A,B and Photo B`The test device,the

circulation fan,the laser particle counter and the thermO‐ hygrOmeter were put in

the test chambe■ Two holes were lnade at the side panel ofthe test chambё r.The

nebulizer rbr spraying bacterial suspension was connected to the one hole and the

glass midget impinger fOr collecting airborne bacteria was connected to the other

hole.

Kitasato Research Center for EnvironmentaI Science
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According to the test procedure described on Table A and B.The test device was put

in a 25 H13 teSt Chamber and the bacterial suspension was sprayed wtth nebuhzer lbr

10 1minutes into the chamber while the cと culation fan was operated.After 2 1minutes

circulation of the air,the bacterial aerosol was collected into the impinger(til■ eo)and

then the fan was turned ott lmmediately after turning offthe fan,the test deice was

turned on and the aerosol was collected after 60,120 and 180 1ninutes。

As a control(natural reduction of airborne bacte五 a),the same test was performed

under the conditibn that the test device was turned o且

2)Test bacterium

Cryopreserved test bacteria werё  pre‐ cultured and then sub‐ cultured at 36と 2 K〕 for

22 hours on TSAo Colonies lbrmed on TSA were scraped or and suspended in sterユ ized

iOn‐ exchange water. Bacterial count of the suspension was attusted tO about 109

CFU/mL by SoeCtrOphotometer

3)Spray of bacterial suspension

The test bacterial suspension(109 CFU/mL)was spr(ayed into the test chamber by

the glass nebulizer for 10 minutes at a Lquid rate of O.2 mVttin.The pressure of the

air discharged ttom the compressor was set at l.O kg/cm2 and the air flow rate was set

to 6。 5L/Hlin.

4)Collection of airborne bacteria

The airin the chamber was sampled at 10 L/min for 2 minutes(tota1 20 L)to the

midget glass impinger containing 20 mL of ste五 五zed saline with O.015%sodium

thiosulfate to conect the airborne bacteria(bacterial aerosol).

5)Bacterial count

Decilnal dilutions of the each collected bacterial suspension were prepared with

ealineo One mL ofthe each dilution or the original suspension was mixed with TSA

mediun to lnake an agar plate.Ten lnL the collected bacterial suspension in the

illllpinger were iltered through the inembrane filte■ The remainder ofthe

suspension was also filtrated.Each resultant filter was transferred onto the surface

of TSA】medium.These mediuHl were incubated at 36± 2て, for 48 hours.After the

incubation,colonies were counted and the number of bacteria in 20 L of air was

calculated.

Kitasato Research Center for Environmental science
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6)Evaluation lnethod fOr the removal efficiency

This test was carried out using Annex D of JEM 1467 as a reference.In JEM

1467,achieving 2.0‐ digit reduction in 90ェninutes is required to conclude that the

test sample is― effective。

The evaluation of a removal efttcacy was carried out using theュ nethod described

below,because this test device is not cOrrespOnd to household air puriier and

bacteria was ueed instead of virus in this test.

Thё approxilnate equation was calculated based on the tilne‐ dependent changes

of airborne bacteria (logarithHlic representation)and the inclination of the

approxiェ nate equation was obtained. This inclination represents an amount oF

change in the number of bacteria per lninute.Net inchnation※ l was calculated by

subtracting the inclination of contlol froHl that of“ Test device"。 Net LRV was

calculated from the value of net inclination,※ 2 and the removal ef住 cacy of airborne

bacteria waejudgOd based on net LRヽそ

The test sample's efficacy was evaluated using the following formulae.

※l Net inchnation = Inclination of “Test device"  一 Inclination of control

※2 Net LRV= 一{Net indination× Test time(min)}

〔
※3 Reduction rate(%)= 1

1

10(Net LRV)

X100(%)
ヽ
―
―
―
ノ

Test samples wtth 2.O or higher net LRV for aとborne bactetta were judged to be

efficient in this test(Reffering to the re]movtt efficiency ofAnnex D in the」 EM 1467).

10.Results

Bacterial count of the sprayed suspension was 2.3× 109 CFU/mL.

Bacterial counts ofthe collected samples were shown on Table l and Fig l.

LRV and Net LRV(reduction rate)were calculated from the airborne virus number

at each tilne,and shown in Table 2 and Fig 2.

In this test,Net LRV(reduction rate)of the test device for airbOrne bacteria was

2.22(99。 39%)at 180 minutes.

11.Reference data

ln addition,the number of particle,temperature and huHlidity in the test chamber

were shown as a reference data.

Kitasato Research Center for EnvironmentaI Science
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12.COmment

ln this test,the net LRV calculated by subtracting a control value was lnore than

2.O thatisjudged to have a removed efficacy ofthe device on airborne bacteria at 162

rlinutes,Therefore,the removal efficacy ofthis device was recognized.

Kitasato Research Center ior EnvironmentaI Science
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Table l.Removal performance on airborne bacteria (CFU/20L‐ air)

Test condition
Time(min)

0 60 120 180

① Natural reduction

(Contr01)
180,000 230,000 260,000 170,000

② Test device 450,000 87,000 13,000 2,800

※Test device:“Air conditioner with disinfecting function"        う

(Model numberi MSZ‐ LN series,Mode:High operation,Airユ ow rate:13.5m3/min,

Disinfecting function i ON)

※Test bacteria:ミ贈 妙′οじοCCιrd αク肥拓 NBRC 12732

※Test space:25】n3

Figurel.Removal performancc on airborne bacteria

Kitasato Research Center for EnvironmentaI Science
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Test condition
Net

lnchnation

Time(min)

0 60 120 180

①Natural reduction

(Contr01)

‐0.00004

②Test devico ‐
0。01241 ・0,01237

0。00 0。 74 ,1.48 2.22

(00/。 ) (81%) (96.6%) (99,39%)

2016 40118

Table 2.LRV and Net LRV(reduction rate)at each time

Net inchnation = Inchnation of “Test devtte"  一 Inchnation of control

Net LRV= 一(Net inclination× Test time(min)}

Reduction rate(%)= 文100(%)

Figure 2, Net LRV and reduction rate at each tiェne

Kitasato Research Center for EnvironmentaI Science
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Attached sheet

Test operation Equiplnent
Time(min)

0 60 120 180

TO make
hoIIlogeneous air

ln chamber

Circulation

色 n

Spray
bacteria

Nebulizer 1

2Hlin stir

conect airborne
bacteria

Impinger

2016 40118

Table A.Test process test conditiond))

Table B.Test process(for test condition② )

Test operation EquipIIlent
Time(minl

0 60 120 180

To lnake

homogeneous air
ln chamber

Circulation

fan

Spray
bacteria

Nebulizer 1

211in stir

Test device

`?Lir conditioner

with disinfecting

function"

Collect airborne

bacteria
Impinger 辞 辞

劉
▼

10Vmin

Kitasato Research Center for Environmental Science
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Photo B.Inside ofthe 25 1n3 teSt Chamber

Kitasato Research Center for EnvironmentaI Science
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Nebuhzer

Figure A.25m3TeSt Chamber(top view)

Figure B.25m3TeSt Chamber(side view)

Kitasato Research Center for EnvironmentaI Science
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reference data

1,000,000

1

‐30

1,000,000

100,000

1
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100,000

・ 0。 3～ 0.5ュm
▲0.5～ lllm

Xl～ 3ュm

・ 3～511m

B5～ュm

0     30     60     90    120    150    180
Time(min)

①The particle number in the chamber,Natural reduction

0     30     60     90    120    150
Time(min)

② The particle numberin the chamber,“ Test device"

*A/1easured with a laser partide counter(Kanomax」 apan,MODEL3886)

Kitasato Research Center for Environmental Science
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①Temperature and humidity in the chamber,Natural reduction.

Measured by a thermo‐ hygrometer(TR‐72Ui,T&D)
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No.T1606028

1-1,Test name hvestigation ofcat allergen in the air decreashg elfect ofaと cleaning device

1‐2.Sample

Sample naine Aと cleaning De宙 ce for MSZ― JL,LN (Below is wntten de宙 ce)

Con仕ol De宙ce mmed powero∬ (Below is written de宙 ce orl.

れrind speed when passing ttrough de宙 ce

l m/s

1‐3.ヽ江ethod The device was attached to a chambcr(l m3)and the cquゃ ment OfOne pass

aと ユow was set up(ag.卜 1)。 Test mattrial contthhg a target allergen was

scahered wih a nebunzer mto thc chamberin which 4 fans were put.WVih

sthhg he material伸 aと by he fans,the aと was vacuuined to pass hЮ ugh

he device and the matedalin he aと was caught on a glass abor ahei cat

allcrgcn Fcl d l on he fllter was extracttd and measured by ELISA.The

number ofparticles in the atr at theと ont and back pomts ofthe deviOe was

also counted by two pamcle counttrs.The same procedure waS followPd h

he case ofcontrol.                  、

Device

Filter for
Intet fbr air

and allergen

capture

Vacuum

Fam for atr Particte cOunter

Fig l■ .Equゃment fOr he test

The repo■ wiし hout oFrlclal atamp oFITEA Or the口 ign of the exalluner and the∞ pled repo■ are nOt recognized ao authenし lc one

ryOu reprodu∞ or quote thia repott yOu ahould obぬ h our approval ThO reauh oftha腱 戯relate to only eamplea uned h the ter〕 転nOtrelaung to the whole
lot or the product

O ITEA Inc 2016                                 2
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No.T1606028

1-4.Test connion

Target allergen     Cat allergen Fel d l(

Test material Cat Haと and Epihelia Extract(Product No.10104,ITEA)

Dose ofmatenal    lo μg as Feld l

Caught air vohme AppЮ xmately 60 L

Allergen measurettent Sandwich ELISA

Filter for allergen   Glass Fber Fllter(GA‐ 55,ADVANTEC)

Particle counter KC-52、 RION(belonⅢ岨s ofMttSubishi Elecdc Corporationl

Flow rate  O.28L/minute

P嗣償cle size ≧0,3、 ≧0.5、 ≧ 1、 ≧2、 ≧5 μm

Temperature 25R3

Humidity れrittut誠 ificial con任 ol(Itis wrOte on Appendix)

Sequcnce ofthe test   See flg,1‐ 2

i min 2 1nins

Fig卜2,Seqwence ofthe test

The repon withOut Ofriclal atamp ofITEA or he nign Oftho oxadner and the∞ pied repon are not recognizod aa authentic one,

If you reproduce or quOte hね ropOtt you ahOuld obttin our appЮval The resulta oFtha test reLte tx〕 only oamplea uaed in山 o teoi aOt relと はngtO he wide
lot or tho product

O ITEA Inc 2016                                   3

Fans

Scattedng allergen

St耐ng

Devlce

VaCuЩ4 pⅦmp ‐
Panicle cOunter

≧2.Oμm ≧5.OμmMeasurement
≧0.3μm ≧0.5μm ≧1,OμmTest divlslom

Front 173,917 103,441 4 28

301Back

Front 1 105,003 713

1Devlce orf

No.T1606028

1‐5.Result

Table l-1. The number pfpartttles h he ar atthe tont and back pomts ofthe device

Decreashg mte(%)=(X‐ Y)/Y× 100

XI Partおle nuttbers h the魚 mt ofdevice

Ч々 Patticle dumbers h the back ofdevice

Table l‐ 2,The Amount ofcat dlergen,Feld l h the aと 就he back pomt Ofhe device(pg/Ll

Test d宙sion I五tittd amount Backpttt

Device on 501.0 10,7

Device off  
フ

483.2 452.3

1-6.Addition The results ofhis tost were not able to be compattd Wi血

“

at ofOher

expemments and tests.

Test pedoと July 5,2016-July ll,2016

The repon wihOuし Oficlal ataaap ofITEA orじ he 91p oF ho exa血 ner and the cOpied repo乱 are not recognized att authonic olle

lfyou reproduce or qHote thia repo■ you ohould Obぬh Our approval The resuh Oftha ttι relatつ 的 omly mmpleB ueod血 山 a test notrelaung tO the whole

lot or the prodttι

O二TEAI亜 2016                                 4



2-2.Sample

Sample name Air cleanhg De宙ce for MSZぃ JL,LN(Be19w is wrmen de宙ce)

Con仕ol Dcvice mmed pOwer Off(Below is written de宙 ce orl

れrind speed when passing tttough device

l ■Dノs

2-1.Test name

2-3.Mettod

Iniet for air

and allcrgcn

No.T1606028

Investigation Of rag、 veed pollen allcrgen in he air decreasing effect of air

cleaning device

The de宙 ce was attached to a cha血 ber(l m3)and he equゎ ment Ofone pass

air flow was set up(flg。 2-1).TCSt matedal containing a target allergen was

scattered with a nebuhzer into he chattber in、 vhich 4 fans wett put,WVith

Stiコ阻ng the rnaterial in air by the fans,thc air was vacuumed to pass urough

the device and he matenal in the aと was caught on a giass ttber flltei

Ragweed allergen Amb a l on he flltcr was extracted and measured by

EIッISA.The number ofparticles in the air at he front and back points ofhe

device was also counted by tto particle counters,The same procedure was

followed h he casc ofcontrol.

Device

Fllter for capture

Vacuum

Fan for alr Particlc countcr

Fig 2■ ,Equゃment fOr he test

The report without ofricJal stamp ofITEA or the sign ofthe examiner and the copied repo■ are not re∞ gnized a`〕 authentic one
IF you reproduce or quote this report,yOu should obぬ in our aI,pЮ val The result!]oftha test relatF to only oamples used in thia test,not reLting to the whole

lot or the product

O ITEA Inc 2016                                       5

BackFfont

Fans

Scatte五ng allergen

Standing

Devlce

VKttm pump ‐
Panicle cOunter

No.T1606028

2-4.Test condition

Targct allergen     Ragweed pollen allergen Amb a l

Test ttatettal Ragweed Pollen Exttact(PЮ duct No.10H5,ITEA)

Dose ofmate五 al    lo μgas Amb al

Caught air volume   AppЮ適mately 60 L

Allergen measurement Sand、 vich ELISA

Filter for allergen   Glass Fiber Filter(GA‐ 55,ADVANTEC)

Particte counter KC-52、 RION (belongings ofMitsubishi Electric Corporation)

Flow rate   O,28L/伍inute

Particle size ≧0,3、 ≧0.5、 ≧ 1、 ≧2、 ≧5μm

Temperature 25℃

Humidity wnhout artiacial con仕 ol(Itis wrOte on Appendix)

Sequence ofthe test   See r18・ 2-2

l min 2 1nins

Fig 2-2.  Sequence ofthe teSt

,

1

The"pon wtthout Omd∬ sttmp∬ TEA∝ the dBギ
鮮器R活:肥思解呂照総 愁譲謡吼詔毬を:1鶏艦ett n吼劇れngtt he whdeIFyou reproduce or quote thia repOn,you shOuld Ob l

lot or the prOduct

o ITEA Inc 2016                                       6



≧5,Oμm≧2,Oμm≧1,Oμm≧0.5μmMeasl】rement
≧0,3μmTcst dvision

29,163,7721Flっ nt

Back

281Froat

162,801Back
Deice or

No.T1606028

2‐5,Resu比

Table 2‐ 1. The number ofpanicles h lhe ar at hcと Ont and back pohts ofhe device

Decttshg nte(%)=(X‐Y)/Y× 100

XI Ptticle■■騨b《痢伍 tho lおnt ofde宙ce

と PartiCle dumbく鳩伍he back ofdevice

Table 2‐ 2.The Amount ofRagweed pollei allergen,Amba1 4血e air atthe back po故 灘Ofhe device

(pg/L)

Test di■ision Idiatial amolmt Back polnt

DeⅥce on 480,2 <7.4*

Devlce off 604.8 463.3

*Below he的阻■Ofdetecton

2-6.Ad(htion The resu■s ofttis test were not able to be conipared wih hat ofoher

expenments and tests,
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Appendix    Tablc SI.The temperamre and humidiサ h the chanber when tcsing

Anergen Test de■二sion

BC」血ing End

Tempemture

(℃ )

Hundiy
(%RH)

Temperature

(℃ )

Humidity

(%RH)

Cat Dttcё  on 29,2 40,0 28.9 42.8

DeⅥ ce og 27.7 41.4 27.8 43.6

Ragveed

p01len

DeⅥce on 27.8 42.5 27.8

“

,3

Dωlce o∬ 27.8 43.1 27.7 45.6

Tablc S2.The drcrence betwecn pahicle counter(PC)l and PC2

(The average data for ten measurements)

中Ratb=PC1/PC2

PCl, Measured at he tont of the device

PC2: Measured at the back Of he device

The repon withOut orrl(ual eぬ mp OfITEA or the Dign OFthe exa面 ner and the∞ pied repoh are noし re∞ gni2ed aO auhentic one

lfyou reproduce or q呻 ぬしhis repOr情 yOu ahould obta■ ぃour approval The resulta oftha佐 。しreLtxぅ to only ttmples uaed h ths儀 西防nOt relaung tO he whole
loし or the product.
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≧0.3μmCounter No. ≧0.5 μm ≧1,Oμm l≧ 2,Oμm l≧ 5,Oμm

PCl 16,839 1,185 3115  3J
PC2 17,224 1,185 2H引   3J
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Date issued: August 08, 2016

REPORT

ChentI  Mitsubishi Electric Corporttion

3‐ 18‐ 1 0shika,Suruga‐ ku,Shizuoka‐shi,Shizuoka 422‐ 8528,Japan

Sample(s): Air Conditioners KIRIGAMINE MSZ‐ LN Series

Title: Airborne Mold Spores Removal Performance Test

Received date of sample(S): July 18,2016

This report has been translated into English from Japanese report No.16069353001-0101(Date issued:

August 08,2016).

Signed for and on behalf of JFRL
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Takeko Aral

Section of Analysis Documentation

Date
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Airborne Mold Sっ ores ovaI Performance Test

Chent

writsubishi Electric Corporation

2.  Sample

Air Conditioners KIRIGAMINE MSZ‐ LN Scries

3,  Outtinc of the inethod

This test、vas performed using the method described in WAirbornc Virus RemovaI Pcrformance

Test,W Appcndix‐D(Regulations)9 Japan Elccthcal Manufacturers'Association Standard」 EM 1467

Air Clcaners(reviSed On March 25ぅ 2015)as a reference.The tcst organism was Pη ,c〃′ブタ脇

)チrデ刀ク躍 NBRC 6352,and thc incubation conditions were changcd from the reference inethod.

1) Test date

July 19 and 20,2016

2)Test facility

Osaka Branch,Japan Food Research Laboratories

3-l Toyotsu‐ cho,Suita― shi,Osaka 564-0051,Japan

Resuits

Table l and Figure l show the tcst resuits,

As rcfercnce data,Figurcs 2 and 3,and Tablc 2 show the 14eaSurcmcnt results ofthe airborne

particles and the incasurcment results of tcmperature and huHddity during the test,rcspectively,

Tablc 3 shows the test conditions.

一般財同法人
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Table l.  Viable cell counts on gelatin ilters

Viable cell count(per ilter)
Test

organlsm
Condition

Initial
After

60■in.

After

120 inin,

After

180 1nin

P9η ,じ ,〃テク脇

て,ブチ′,η夕脇

Natural

decline中
1.5 X 106      1.2 × 106      8.9 × 105      6.3 × 105

Samplc
operation

1.2 × 106      6.1 × 104      6.8 × 103      9.3 × 102

*The sample was not operated.
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=‐0.0021x+6.1900①

O ①Natur』 dc』 ine
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Figure 2.  Airborne particles lneasurement results:Natural decline
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Tablc 2. Temperature and hu圧五dity at the start and thc end ofthe test

Temperature(° C) Humidity(0/ORH)
Condition

Start End Start End

Natural

dcclinc・
27 28

Sample
operation

29 50

Measuring instrument:Ondotori TR-72Ui(T&D Corporation)
*The sample was not opcrated.

Table 3.  Test conditions

50 50

28 40

Capacity of the tcst chamber
About 25圧 13

[3266 mm(D)× 3290 mm(W)× 2328 mm(H)]

Test organis皿 P餌たガカク陶 じ力r肋ク
"NBRC 6352

Viable ccll counts of the spore suspension
Natural dechnei 3.5× 108/inL

Samplc operation:2.4× 108/1.L

Spray volume ofthe spore suspcnsion     6 mL(0.4■ lL/min× 15 minutes)

Operating til■ e period ofthc sample 60 rlinutes,1 20 Hlinutes,180 14inuteS

Air collection volume by the gelatin itter   80 L(2.4m3/h× 2 minutes)

Solution for washing the gelatin ilter        O.0050/O dioctyl sodiuna suifosuccinate solutionぅ  10 mL

Method for viable cen count lncasurcmcnt   Pour plate■ lethod

McdiuHl and incubation conditions for

viable ccll count ineasurement

Potato dextrose agar(Eiken Chettical Co.,Ltd.)

25° C± 1° C,7 days

**End of Rcport**
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