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Innovation of sample preparation cabinets for bacterial culture work
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wuafiBuuunseseInAluLf (Vertical Flow) w1988 60 x 90 x 70 Wwufuing Janyhainliigandouialu
wivwavun 8 fadwns aunihiinszanUadudunazuased (Ultraviolet, UV) un 5 Haduns suvuinssuy
finaunsesenAaINAEUBNKY HEPA Filter wunn 12 §7 dilufindsszuuuasainadenaonluigooisaisus
1119 18 aduazviaealn PHILIPS UV T8 TUV 18W (F17T8) dwsusidemslug fgunsaluansgainiiuazemiudy
Yugrieu sTUURIUANTTnaN uasadnmasn Tisndedsaindogdiuuend 2) nan1sAnwianuvasaite §
asnnananuiadsadorumduriiugudnans 110 Safwaslumaihnuldgean 35 Su nuimenuiadents
ninaniiwdeslugfanuvaeaite 3) msfinwmanmeaeddfindousogadmivnumizidsuuaiide naaou
AeateuuaiiSe Salmonella typhimurium (TA 100) Wisuifisufussnhegiiussfugtusasduasnidoumsgiu
Wudwﬁﬁ”’aaaﬂﬁmahjLmnm’wﬁ’uﬁgﬁﬂwmzua%mau‘iﬂhﬁ Winaves Negative Control uazwa Positive Control
Tnes1uanulaladives Negative Control vawhsansgusazinanlsiiiu 100 lalad Swaulaladvounaniindous
wnsgIuiiuldiade 47.66 + 1585 lalafl inanangfiusshustudulfiade 5244 + 17.61 Talail @1 p-value =
0.25 wazdwiulalailves Positive Control tuldiiu 600 Talaillunniwan
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Abstract

The purposes of the research were to 1) Invent a sample preparation cabinet for bacterial culture
work and to 2) Study performance testing of sample preparation cabinets for bacterial culture work. The
research findings showed the 1) Invention of the vertical flow bacterial culture preparation. The size of
the cabinet is 60 x 90 x 70 centimeters the material is made from 8millimeter thick Formica laminated

plywood. The front has a glass cover with 5millimeter thick to protect from dust and ultraviolet light (UV).
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The top has a fan system that filters air from outside through a 12-inch HEPA Filter. Inside there is a
lighting system with an 18-watt fluorescent light bulb and a PHILIPS UV T8 TUV 18W bulb (F17T8) for
disinfecting the cabinet. There is a device to display temperature and humidity while working. The system
of fans, lighting, disinfection lamps is controlled by switch box outside the cabinet. 2) The results of the
sterility study showed that the cabinet could hold up to 35 agar plates with a diameter of 110 millimeter.
It was found that all the agar plates prepared in the cabinet were sterile. 3) Results of sample preparation
in the cabinet showed the growth the Salmonella typhimurium (TA 100). Comparing between the
invented cabinets and Standard Laminar Air Flow Cabinet. It was found that the two cabinets gave the
same results in terms of appearance and number of colonies, both as a result of the negative control and
as a result of the positive control. The number of negative control colonies in both cabinet and each
plate did not exceed 100 , the number of colonies from plates prepared with standard cabinets counted
an average of 47.66 + 15.85 colonies and plates from the artificial cabinets counted an average of 52.44 +
17.61 colonies and p-value = 0.25 , the number of positive control colonies counted more than 600
colonies on every plate.

Keywords: Sterile cabinet; Ashtray cabinet; Biosafety cabinet; Biohazard cabinet
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Efficiency Particulate Air Filter) nsaseimaniguensuitlulug HEPA filter Ao UKWNT819138 Boron silicate
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PAENIN 9 @wnsaandueynianig o I wu idunnezlivunadurigudnans 50-150 luaseu duuaziduleves
Finflaunn 0.01-100 Tuaseu daudeli¥antenuafiFedvuiaud 0.001-10 luaseu luvasiisvoausunsos HEPA §
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1.2 Jipsgvideyaiilaannisfnuilutui 1 lngdiasieiainnisfinuideyauazaiulsenausing q v

U
v

UaeaLdounsguiieainuitnienuudgildiutseneudidy 3 dau fio 1. wiunses HEPA filter 2. Blower /
fan motor (1Waaw) Lﬁamuaumﬂ%aL%u%ﬂmmﬂmﬂuﬁuaxmmmﬁlmsﬁu HEPA filter 3. Laminar flow 1Ju
shuemanglugitndeuiidunuuiirmaien [9] firmsvssemannneuengazgndusulaeinauriunsnse
MNFUTUHILIALNTEY HEPA filter uéalvasangnieuenluuuafis (Down Flow) H1u product viefieesoang

MYUBNAIUAATIUATNT 2 [12]
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(High pressure laminate 3o HPL) AnauURrosuiuaIfiiug Ao wiuss NuAousINTZUIN NUNIUAeNIIYATn
warnufonuty Anufeu sadsansinduneiin fedshenuazeinldiediiuia uarddulidon varnuans
1Al wanzamsunuesnwuuanuesn1ely 01iey #ils i e wasnleiiiees [2]
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2.1 fFsudogsnumzdisnuuafionuunsasennidluuuai (Vertical Laminar Cabinet) 41199845
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2.2 UssfiudssAvsamdieusegnsnumizidsuuniise
- avudasaidovosiiuiivaulug nedowieudaianuarernaisluddaswoanesed 75
Wesidudislilessmeraseanesodvunilnidudalalivaonyd 15 uiit easunaDavasayiudn g
Infliuasainuagszuunsoseinia idadoshaulssanu 5 uilitorefedosnouudusunaaou Tneidash
wanewnsdsndeslilugidunaiii 4 wdnhlualufidsatoieudioutumand Undisliueng (Positive
Control) ganwazveadefivuluman
- wanimaaeslifnIsufiednadivnumisidsuuaiie Inonaasuidsadouvailse

a a

Salmonella typhimurium (TA100) luem1side e (Agan) augilonisiseuniaufianisiniwingrdmivld

s

aoutnAnwindvmansseaulsyyns lwidenisneaeumnuluiivaisienisnaieiug (Mutagenicity) lng
Anwinisnensnanesiuguasiuaiiiie (Bacterial Reverse Mutation Test) 10381105511 Ames test

The Ames test Salmonella mutation waefleuiSendu % 71 Ames test Wunisneaeuanuluiy
asnomsnaneiusadlinanisnanodldsanida (Short term test) [5] ToHgnAununarianTudausd 1971 dean
Iwmunuazduauuisnaaeunrndufiviideniudivils Ames test iTuIBNMaaeunvdnonaeusdegn
Aunulay Mmans191se as.0.8ueud wazamziiuminerdoundnesiide 05ndd Taevinisuulgsaneiugues
wuaiiidy Salmonella typhimurium 3dluanmunfazansnaininesiludaiauldios Inanedumeriusild
annsnasensneriludadiuldies fufudeonguifazanunsaivinldluomadesddsnudadimustn asstu
drumnidomariiiansnaneiusndulufidnumsmilouvsmnygwiteionusssumiudtuazannsofulelds
wiemnadsadeiifusinadaifuiifn dethlunaaeusuansnenaeiusiseraGennmananeiugienanléinu
nIINaEWLSIUU reverse mutation S1unlaladivondefiAnnisnateus (revertant) Wisuiflsuntsasmaaen
nguAUAl (Control) Fvanunsnagunaldinansnaasuiignidenatsiusuielinazuintosifivsle nimaaey
Ames test JaquuldiamndunansiBudisuinsgruiieusnniigafols Standard plate incorporation assay #is

wanalunni 4 [13]

possible
mutagen a high number of
revertants (his- to his+)
suggests the mutagen
rat liver causes mutations
extract plate incubate
l > = — — ___ —_'-_— = -
media with
minimal histidine
plate incubate
Salmonella strain — -
(requires histidine)
control plate
(natural revertants)
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AMNANNUSVDIN TN UL UUIUIUAETILASU (Dose-response relationships) naAeLilBIANa1IAD
naneiugluliinaiigiduwas Sinulaladvesdeiinaeiusiiniudwansiegnslunndg 5 \Wunsmageuansne
NA1LWUS Sodium azide AULlo TA 100 Weldsu Sodium azide TuuSunauiiinau Ae dosel 1wy 2.5 ug/plate

uay dose 2 LUU 5 ug/plate [11]

Control

Dose 1 Dose 2

A 5: anuduiusvesiiwiulalatiwenananeiug (revertant)

Y9418 TA 100 Wisld$u Sodium azide

pAnuunnisesdnzuarsulalaiivesdomaniliifuarsionaiewus (Negative Control) iy
ansazanotines pH 7.4 $1uu 25 lulasdnsseinan waginaniifnaisnenatesiug (Positive Control) Lisans
Sodium azide (NaN,) [Wudu 1 fiadnsudedns 91uiu 25 lulasdnsdowan vnsvmeassianamilsuiulaeyin
TugtaaniBounsgiude SUPER CLEAN §u120H ifleguaisuiisudnunsuassuulalativoade

3. adanldlun1s3de lawn Anede drudsuuuninsgiu a1 P-value [7]
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fdevinmaaedlinuginiousegnamziduuafiFefivsfugiu famsonananuiaudsadesunn
urugugnats 110 fadmms lunsvivuanmsanananiiudsatoldgeania 35 su faazaseunquitud
favualug fanmd 7 n. nageuliadimaniifionsidsade (Culture medium) dlilugasiay 35 wandannd
7 9. yhnsmadeuiian 30, 60 way 90 uit udniwwanlumzdeludunitonungd 37 ssmiwalvadunan a8
Falus Funndnwagreadeiiintu vhmsvaassinanndiuiu 3 91 9nuantsmaaesmuiiiuiiudasgaanslugd
aruazaaUasnndesuandunind 7 o, faduiegimwesnimnananidesdofimumsd 2 nelugidunan
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3. wamsAnensneasdlidiassudisgsdmiuaumiziaesuuaiise

nedeuLABATBLUATISY Salmonellatyphimurium (TA100) Galwdefildlunisiseuntsaeudulssdn

v v
o o
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Meg19ngNUsERviTulazdu1nsgiugUasaiiio (Laminar Air Flow) %ia Horizontal 8%e SUPER CLEAN §u
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120H $1uau 9 wanded wdmasoumnzideluduudegnmnd 37 ssrwaluaduna 48 $2lus nan1smaaes
wuhdnuazrentouarualalailinaliunnsneiu feuaveuwanilliifiuansdenatewus (Negative Control)
uaznaveNavTiiasionaeWs (Positive Control) Tnsdulaladiues Negative Control vesiisaesy usiaz
wiavlsiiAu 100 Telafl awdl 8 n. SwaulaladvounaniieSendunnsguiitonnuisniulfiads 47.66 + 15.85

lalall wanangiussivguutiuliaie 52.44 + 17.61 lalall 915199 2 Wethluneaeuadif t-Test: Paired

o«

Two Sample for Means @A p-value = 0.25 fstiudsagulandwulalatdveateniintulumananguinsgiui

o o v @

wazduulalaianndiudaediduiulalaiviowandsiuegrdlifided Aynsadanseauioddny 0.05 vialyl

'
a va 4

wanenafutues dauduiulalaives Positive Control tuldiAu 600 laladlunninan a1u3sufdRidednuau
Talafifidruuniniiu 600 Taladl Tisreawdwinidundnezdule [10] dswanslunmd 8 2. wandliiiuiinisi

nmneaedugNuszAviiulanuazaauaglinansmeaesdidunnienguaoniteninsgiu

Y

A9 8: dnwauzlalatvadtalkuais e

n. wansinnulalatiinan Negative Control . tansdnuulalatliwan Positive Control

M19199 2: wan1stiudaulalall Negative Control difeanusdnuaydnuiulalail Negative Controlginnias

U

iwandl Sruaulalafgumsgruiitonnuiem Fwaulalaiigiinanies
1 45 51
2 65 60
3 62 59
4 53 aaq
5 17 18
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iwandl Sruaulalafgunmsgruiizonnuiem Swulalailgiinanies
6 25 69
7 a5 71
8 55 30
9 62 70
AV 47.66 52.44
SD 15.85 17.61
*P > 0.05
afUs18NaN15Id

fdeniiegsdmivmumnndsuuniis Usnouseesdusznau 3 du fle 1) fgiiuuin 60 x 90 x 70
wuRes Jagvhanliidandouialvluinmuaisialivuinvun 8 Tadwns sunthinszandaiuduiazuased I
Usggdmiulafuundsannidniiiny dgannsansuulfisidelmedeuteldazain 2) szuunseseiniasme
HEPA Filter 2w 12 %7 fusuerniannnisuenidluglunufsieinausuin 10 2 3) ssuuliuasainedae
waonlivigooisaudinadliih 18 duazsindofevasaln PHILIPS UV T8 TUV 18W (F17T8) 91nesduszneu
#9 9 vessTULRIina1I Sedamaliermanisusniadeuiiihlugdadueimeazeamszgnasowhe uiunses
HEPA [9] Fsansodndueynialduunmdniiants 0.3 luaseu (wueiidefvuinyszanm 0.4 lunsou) Juiliule
Fhannsansesenmaliunmnnnsuudeuasnndestu wye 5o (2557) (3] Iddnvimilsdeides mawdey
UftRnsiiteudtymnisiFounts aouivn “mAlanTnzdsneaddnt” wui @’Uaam%mﬂuqﬂmaﬁﬁﬁu’%mm
nshauiivaeaitelnglugasifnsomenuuasinsosandeaiiieliomeamuisuhusnseslneitily duaee
\deaziimasanuuuidu 2 suuuy Redlestunsuudousadimeismngvnuiasdestugvuanmsinide
1191n1wad uazddilsAy (Biological Safety Cabinet) Wutn3asiloniuauanviianiserfendnnisvinnuves

walnes WinauuazuHunses HEPA eundesfufjiAnuuasawndeulv Uasnduainiegaiinnelsa [1] duaen

¥
N

Wonwmunuilldnulunisudnysvinamilmiuum fgiionenisidau 10-15 Y engnisldauvesuiunsas HEPA
g 1-2 U uegiuanudvenisidnu negldaunsafeuldmenueviliasninuazUsendn 51014k HEPA
WA 30 x 30 WUAAT S1A1UTTINAMTsiuds@euiuumMLAILAEYe BalUTyuguiugNInTgIuTdlsIA1Ea

Uszanaanuuauum 91gnsvinaulssana 5 Udewinsiudeu HEPA Filter Tdsuussanawimviiuum guasaiie

' v
N o = =

fdudsannsalflunmsvhaldesdneiaunmliiengunsgu quadedldannsodanisdsuesiniuas
gunInilamenues danuusendandanuiazaulssunnunnid

2. wamnaaadlifdeuiegdmivnumsisuuaids Mnramsvaaemuiufiuiaraantelugs
awazenlasaInile nnIsnadeuiistenuniiselneldide salmonella typhimurium (TA100) Fuduidedl
TlunsiFeunsaeuduuszsluies finmsivineldlinanmaasaduiiimela nan1smasesmuitlsifey
unnshsfuiadnunzvestonarsunleladfunsuangUasaidonnsgiu duasatieunsgiu manefa Class |

FelagnabUudseennuan1seaniuukas MruaAuauURn1uNInIgIUa1e qagelneg1amianiauinniimils

1AsgIufasielUil NSF Standard 49, EN12469 : 2000 v3e AS2252 [6] §iiUseAugiuainsanisnaassdsshilale
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v
2R %

Pannsaldiiainavitnunssuiegdmiunumisiissuaiiels duiesjufinisivine1ddiniele



NIaTIneenans walulad waruinnssy unInerduniwdug | 130

Ui 3 atun 1 uns1eu - Squieu 2567

wnzRedinseufegdmiununizidesuaiise lnguensananguasnedniunumzidsueadiieide

(tissue culture) LNBaARAINLLELILALAUELMNEIINNNTUUL U

dyuna

v v
o A

n1539eAssilillunisussivginiesdioinemansdmsuldluiesufuifinisivinenusindvamans
WIMedeveuLi Wetieuilymanudssuwazanudemevenisuuileunnnisldiasesdiesuiu (Fuaen

W) dmSUNIsTUNIsARULAYNINIREA1N 9 lnedlinguirasdveinisidy fe 1) UssAugdmioumegiadmsy

q

NuMzldgmuAiSelay 2) AnvmaaeulseAnsamvesdnseuileg 1 sdmiunumIzideLuaisy 310

HanITENUIgnIsudieg dmSunumzidssuafise nliusevgiu Weuunldaulunsnisudiedis
dmfununigiasauaiiise gnusevituiaulaadvssansamliunndieainguasndoninsgiu 310
nan153deaiulalatnesesetiluldinuluiesufifinisiiewidymasnandls Hgliiesufuifinisiinsedie

IngreansiialdauaniziinIuwazaiunsaltlun1siseunIsaausINGIn1sITeseauTugnfnele iean

v
o

wiszanalunsindeinIesdiodenmanssnatun duasaded msunumisiasauuaiiseinanvulunselldell

8

¥
Y o w

To9AnluU19UTENT LU Amnulaondieluszezn1syinuuig 9 watedalus nsiedsudieaiuininsizidugnu

Y

P
=

Sevliifide nMsUSuURAMNMYRRIEINITaAEIUNISLA WY N15VEI18TEUUYADINIAINAEUBNTUTITUNTE
graiufnsesenadnuilstuiiaiuauazeintanldvingmnanuisafeudutaniivusoauuiazyili
AT NawITenssillatieuidymuazneuingusrasdvainisiadelinsuyndenasmninisduaiuazaninse

WawreseniioliUsslovinseihluussandldlumbenusng 9 ladusgned

AnRNIsUUIZNIA

¥
Aav Ao &

Nnuielidisaadddmefidomnldsuanueyesgiuazaivayudueg19ionin vnudeiemansiansd

a 1% °

AT.ains Usgiaul 819136MUSnwnuidenlansunlid1uine aug efn deuurii uazuiuusudile

va o v =2

Founnsewing o fmennueilaldedaias aunssiinsideaisldusadeuseaded fidunszminderunilasse

WaYALYINYEI01A738 {ReTavensiuveunseaantuegiaasly a il

VOUDUANUNTINE GV URAULAZAMZINGYAENS NiANaUATIelinsatuayuideuazanIunvi

v & " a

n939gluasall veveuRsIAdevNAUTENEANAEAINLAIBmEeluNTYIIREluAST (adenTatuegned

Midvatuinududsslevidmiuvnbenuiiietowasiauladnwsely

1aNE1581984
1 NIENTRETITULAY NTUINAAATNTUNNE. (2560). AiloanIguresU JuRn159adiinemenisunme
wazansIsazgy/feeulat]. aouifiun uTEning weus 1wedila Wudiadu drdn/Euduile 30 wowd
MU 2566]. L159laan : http://narst.dmsc.moph.go.th/manuals/standard_manual_2560.pdf
2 WSyeEnsvun. (2559). Yedeiidnaiernufimelalunisdnduladenldtagadiusluaulassniseig o,
WenlinusasmansuUdin : i Ingdusssuemans.
3 ey B0, (2555). mawdsuufiinafieutiagmnisGeounis aeuirimadeniamgidsagaddny/

[oaulail]. [ﬁuﬁulﬁa 1 5uaAy 2566]. Wirdslaann : https://www.sc.su.ac.th/knowledge/cell.pdf



10

11

12

13

NIATIneenans walulad warwinnssy uninendeniwadug | 131

Ui 3 atun 1 uns1eu - Squieu 2567

Tunassas Juna. Al Funddu. wag nudiive) wNduns. (2560). Useansninvesastnaiuwayans

"ZJ’]LEU@GlEJﬂ’]i‘Vl’la’W‘EJL“UEJUUW‘IA%ENLW%L@ENL“II& admr. YIWWIVET 1J1/| 4 2560 (aU‘U‘w 2), 35 - 43

fa o

ATl vimdlenauazang. (2563). glleufdAn1siiwine, (fusindedl 1). voundu: Tsefin
NNV ULAU.
Famad wasUszidsy. .U, anuilewiuiAeaiu Biohazard Safety Cabinet (duasnite)/ [oaulatl].

A

[Auduiile 1 Suanau 2566]. Wddleain : https/Awww.gibthai.com/service/note_detail/25. Aus

v
=

LUENG’TuLﬁ't’nﬁU—Biohazard—Safety—Cabinet—g’fﬂaamL%la

15INY ﬁuwsfqaim. (1.4.4.). Statistical Evaluation of Analytical Data nsnsudupnuundedeves
oya/looulard]. Fufuidle 7 funan 2566]. 11dldan : hitps:/Aweb.rmutp.ac.th/woravith/upload/
AnalChem/ppt-evaluation.pdf

aiad Tnuaseauysy. (2565). nMsaansesUziisLrades e ldfnwnansEnuve sy
Wi-Fi 6 sawwaduywd. (nerlinusSygyrunidudia arv1ivdainssubiii). Jaudiainends
NIV IREATUATINTILIA.

v
'

gula wadlnating way eseusd Symswude. (2557). ailensldginlisiuedsgniesUasnsde. (iuniasad

Y

2). uw‘qs :IiﬂWMWﬁWUﬁﬁWUWiSWWSﬂ’]ﬁU’]LL‘VN‘U’]G].

Auglasetietayaenmis. (2555). MInTvinusuugaunidluayulnsmeds Rapid Method : MIguHa.

loouland]. [Fuduilo 13 nuaniug 25670, 11ddldann : news and articles/article/0240/m3n32930

USuaugauvsdluayulnsmeds-rapid-method-n1s81una

Kristien Mortelmansa and Errol Zeigerb. (2001). The Ames Salmonella /microsome mutagenicity
assay Mutation Research 455(2000) 29-60.

Robert M. Rioux and William A. (2023). Fume Hoods and Laminar Flow Cabinets/ [Internet]. cited
2024 Feb 12]; Available from : https://app.jove.com/v/10372/fume-hoods-and-laminar-flow-
cabinets

Sagar Aryal. (2022). Ames Test — Introduction, Principle, Procedure, Uses and Result
Interpretation/

[Internet]. [updated 2022 August 10 ; cited 2024 Feb 12]; Available from :

https://microbiologyinfo.com/ames-test/


https://app.jove.com/v/10372/fume-hoods-and-laminar-flow-cabinets
https://app.jove.com/v/10372/fume-hoods-and-laminar-flow-cabinets
https://microbiologyinfo.com/ames-test/

