N1SUSODIIASIEKACUNTWHAONTUTN
N1LYATOINYIAIVINSOVAOSIVIASALH

AIUKUD UNINEFaads
P e
R . - ¢ -

anvuudanssunazalreonaainalulad
UK1IdNg1aswWELeN


khuruwan klinbumrung
Typewriter
ฉบับปรับปรุง


G2y b
R e
A,-.‘.‘T-‘fa 1 -.n,_\:’-f 3

as 'y a
?‘U FUTa E}N 'E]‘LI{]‘U FITH
ﬂﬂ"lﬁuu%ﬂﬂsﬁ“ LAz aTe VI’:’I@ILWFITHT@EI‘ N'anﬂﬂ ’Iﬁadtlwz Lel

3 - &t g w ¥ ! o L. o
t‘%ﬂﬁ ﬂﬂ‘im‘m@%mﬂm@mmwmﬁmmmmeq@%’%wﬁn ﬂ':lﬂLﬂ%ﬂ\‘iGT’i’II’?"JLFT’T]Z‘W?ﬂHW%ﬂLLUU

Fn B (TEMPO)
Microbiological Quality Assessment of Products Utilizing an Automated Microbial

Analyzer (TEMPO)

¥

WA WNATIRY NAULINTS AUMKe JNAvenAEng
¥ =3 d =) 5 [ ¢ -9 ar o
ANELANTLATENEE I FIERTURLATITROLATUNOINHINT IHKARNTUN
AquemLAnITITants e deay anniuinnSanuaznnameamalulad
NIV EREWLEN
VU = 6F sl == C ey o e ¥
Tasunnsiansniivreylne anzngsunsunssnmamaninuaiayUfifeuuan

WHasuit 25 Aueiew 2568

(SR9ANERSINNGE AS.DTATIN 21A7)

T T

9
NVNSIATHI SN
L 1) 9 9

¥ -
(WHILANASI9T5E A5.8250Y7 ATNN)
8

HVISIATU IR
L] q

9

o
......... ij %_/

3 a g
(2.m5.08275904 LBNBNDUUA) - _ ; "
(HYIWAEATINTE UILARAUNNY AT.AUNIA 5UY)
o
) ) - - - o
gwsqqmq@ :im5a’nnamsmwim'a"J'i:nm’:uamﬁwwmmwuw SNMINITUYU

Agnenman v inTnuuazdeveamelulal



ATHT

A faUfuRusunuaininenaians saniuudanssauazananennalulad

v 4 1
o/ o

a o/ o =3 = ¥ a va I o '
HUTINYTIRYNSLETIRUTU @C”IV]"I?.IHLWﬂT‘ﬁLﬁuLLu’]VI’NTﬂﬂ"I‘iU{]UGNTL!?.I@QHT‘I’JVIEl"lﬁ']ﬂ@]‘i?%ﬂ@&l\‘l"lu

1
=

U3NMFABINTINBRIAN IMUTATIINYT LARITUNITATINNATIEANARBUNARAUNNINATITINE

$ o/ ! a A a s o [ % o/ dy dl g a Id
FUIuA98 19T A N1TRIATITILATIZAT U IUHIN BIATIRTANZLET LRZANAINaLALS T@mqm
H91as B AR ILATUADUNITSUFAIDE N1FIALTUAIBYNY NITASENFAIBEIS NITNANDL
o/ ! =Y i =Y o ¥ dl = 4 a = s
AIBENY NI9ILATIZRNANITIANEL mii’mmummimqmmaqm‘[m?mmmqm‘mzmaumﬂ

LS Rludf (TEMPO) iieaiuaulunisdiliusuangaaingn tuiwaeen A8a vieyanag

i v v
o

auiifianrns veneluuazneanen InfiRwennisvineniivsednsnmgegn

P 1 L4 [ %4 < o/
AUEUTNI9LAS 29T BANYIAIFATUALATITHDUAATNHINTTIUNA AT W a3
HTANTTHLAZOIENAAVALUIAS NWIAneNaanzien e uas1989aenananiiudl

o ! ¥ v ¥ o a !
%Lﬁuumma S RANY mﬂi:‘[mum@qﬂgu ﬁ]ﬂ’]‘l&?uﬂ”l‘jL@%HNﬂQ’]NWi@NTHﬂ”Iﬁﬂ’]Luuﬂ’]um’]ﬂ”‘]

I
=%

Feazyin Ui mmans e sandegiaulansufsiuneunisufifienn saums

.
TalsuUgeiumeunisufifouiimnumnadngpasanan uazansansmsuszeziaan
Tunsrniineu Auuanszuaun1sBaan aHERANTzUINNTT e KUGTRINENITa2 19N

Tunsufifemluunazasala



AssnssHUsz N

|
=l

ANBUFURINEDY “N19ATI9TNATIENAUN NN IAS DTN NGATITNY 1A ILIATOIATIT
FimT1EEUNF LU A TR (TEMPO)” atfusl aavind il e o nunanielunisufimenms

MIITILATIEH AN INNAAT NN AN AEIRINE 1089 TNTTUY gNABIRINNANTZINTS WAz

a o/ ! N o/ s dl a ¥ ¥ = a o/
LﬁummgmmﬂQﬂu"fummmm TWENQC‘IQU‘K’Z\NV"ILWEIL’N‘iNZ\I‘i’NV"I’]”INL"LI’]T@VI gnaadingIny

TUABUNNS1HHATE TEMPO 398f9N151958Nsa9819 NN3USHAWAS LAZNNTATLANANIN

| (%

navasey fuyAaInsiifganes

nsdnvingileatiul dnieganlanasniuyeiuaelauar AN AHEIN19 0BT AN

9/0/ ° ° v ol v & v A P A Pl
5%Nﬁ\‘1ﬂ’ﬁf@liUﬂ%L%§i%’W’]ﬂl’d L%EI’J%”IQ;J LLZQZZIZ\IJﬁﬁi%ﬂﬂﬂ’?im?uﬂ"luﬂﬁ‘jﬁiqf‘vqLﬂﬁ’]iﬁ‘lﬁ‘\?@%“ﬂ%ﬂ

9

! v 1
o

v o wn o ! 1 1 v o o ! " v (al v
AesrULSR LR Saydavinrereunmiiaouan innsTmisaleatuiany oS

e

v v
o/ [

i daiiueewdengiesiuiandulss luglaemuiigU§imen aasnen

(%
o/

‘iy v
YINK W
U

¥ ¥ 2 ¢ a o i a2 a a Ao ¥ dl ° '
E’NHT@THW‘MT’]’WW?Q@’JLﬂiqzﬂﬂmﬂ’lwN’Nmﬂmeﬂ‘W’N‘\Z@ﬁQQ'ﬂﬁ’] LL’NZ?EI‘H@I?‘]J%@L’NHT’]LL‘LAZZLW@%’]\E‘UQ

mausulgsTulaniana

|
o a o

HNATINY NAULTYN

q

o ! v A o
TN UNTNETFTNRT

[ o

AN

e3> o



(- %4
N15URY
v
WU
PITH .o n
ATUEL oottt i
T T N 1 o2 K OO OO OO A
AATUEYAI TN ..ot ee e 3
d .
UnNit 1 unu
1.1 AT U AZAI VR IR oo oo s 1
1.2 FRQUTTEIA. e e 3
1.3 DDUADBIAHD ..o e 3
T4 T VHFNTILRINTE oo e 4
1.5 UL A ATAIITEIATU oo e 4
P ¥ 4 v o
UNA 2 UNLIVIBARZRUITIATHSUR AZaY
2.1 UNUIAHITAITHIURATBUABIFA TN ... 5
2.2 UNUVIABITAAQTRTURALEL. ..o 9
2.3 ANBUTITUAUTIR. 20 11
2.4 TATIHT MBI AN T IRV TRENZLE Voo eeeeneenes 12
2.5 IAS9FTNBIANTAaTNNIRNI LAz aNenanm A lLlaE uniAnandenzien............ 17
TA9989MNNITUENITIN (Administration CRArt).....cc.veeeeeeiieeieeeieececcee e 18
TAFIETWUFUIRIN (ACHVIEY CRAID. oo 19
a @ “aa a wa P
undl 3 nannmy 3EnsufiRens wazSaulz
3.1 AHITHNNIBINTITATINIATIAGAWITE DB TG e 22
3.2 MO NG IHIBINITATITIATIZATRUIFE B IAT. oo 25
3.3 ANNANAYBINITATITILATIZAANYEE IWHAAS DINDIANTUDTTU. 26
Bl FBUTURN THe e 27
3.5 98A952TIUAZRTIAITATT N ITUTTRI TN oo 28
dl a a v
unit 4 wadAn1sUHURN
4.1 AINTTHANHUTURII. e 31
4.2 TUABHNITUTUTITH. oot 56

o o/ 4 L3
4.3 N1TUITENEUATDINDURZDUNTMU. oo 69



o 1
N15USY(MB)

¥
gl
4.4 MTAAATHUTERUHANITUTUTIM s 75

n Nt o

unil 5 Tymaassa unamnelunisunly uasimutnu
5.1 Jeymnguassm U THANTUN T8 UAZFRHNY. e 77
5.2 YBLENDUUEANBNTTRAHIATBUTULTY. oo 79
LFFOITHITH oo 80
= yd

USZUBBBBRIM. s 81

L 1 N 82



[- ¥4
@T"ﬁﬂi‘gﬁ"ﬁ'm

v

WU

AT 1 AGNTTHNTTATIIHI T TTATITTEET VIR . e ee s e ees e s s 31

A A o v v o |

AT 2 S19RBYANTITUSUATTHN YN YUY DIFTTRERVYFIDY N oo eeereeeas 61
A7 3 ﬂmummmimﬁuusﬁmﬂ INCUDOEOT .+t s e 67
AN91971 4 SRS ANUITDEOTHE DTN ANTTATIO T 1+ es e 68

A13797l 5 uamseeyalynuazgUassA U TR

N’ILMG}?I@Q?I‘Q_JW’] LL@ZLLH’WI’Nﬂ’TﬁLLﬂBT‘?J UAEWEHI ..o, 77



-4
1L YNIN
¥
WU
U7 1 TATIRTNBIANT HATIVVTINEE oo 12
U7 2 Tas9891989ANT (Organization Chart) samiludnnssuuazataneamalulad. ... 18

D

B ministration Char T Y 8..19
19 3 Iﬂ‘iﬁﬂ‘i"lﬁﬂ"l‘iu‘iﬁ"ﬁﬁ"lu (Ad trat Chart) a01UHRINNTITHIUR ﬂ'TElV]ﬂﬂLWﬂTHT@

©al)

uﬁ 4 Tmmiwmiﬁgumm (Active Chart) ﬂ@mquwiﬂﬁwﬁﬂﬁmmmrﬁm
AN TR ENEANATIAT oo 20

w‘i 5 Tmamwmiﬁgumm (Activity Chart) ﬂuﬂmmamimumwmmﬂm
Lm:mm@muﬂmmwmmﬁmw@mﬁmm .......................................................................... 21

‘Uﬁ 6 TUﬂ'm’ﬂi‘lJ‘Uiﬂ’ﬁ@]‘m@’JLﬂ‘j"lw‘lﬂ V’T‘L‘lf:l‘]_liﬂ"lil,ﬂi’ﬂﬂN@’JW?:I'WT'TZWWLLNUWTJ“‘VN@U

AU TNHIATTIINRATOTL. ..ol 34
;jﬂﬁ 7 ﬁ%umiﬂﬂmﬂﬁ’m (Preparation STAION)......ee e 0 et 46
JUT 8 LARDIUTITAIDLNS (TEMPO FIIE).....orooee oo oo 47
gﬂﬁ O LPBBIDIUNE (TEMPO REATET)..o oot 48
gﬂﬁ 10 fﬂqﬂﬂ‘siﬂfﬁ'uﬁuﬂﬁiﬁmﬁﬁ’ﬁmimwﬁLﬂiq:ﬁ .................................................................. 50
gﬂﬁ 1 UG INATEURRENITANIAFBL (Filer RACK)..or oo 51
gﬂﬁ 12 $1499N AN ARBLAMSULBUALDTUNANTSNATAL (Incubation and Reading Rack).......52
UT 13 TEMPO BAG W30 FIERBAG. ..o 53
gﬂﬁ T R 53
gﬂﬁ 15 MVSBMATEL......oos oo oo oseee oo 54
gﬂﬁ 16 FEARUNTUAMATUNITNLFIBENBIATT. oo 56
FUA 17 A3ATUFIBLNBIAITAVYLATES SEOMOCRET ..o 57
gﬂﬁ 18 MUIGBTLTUNTH TEMPO PID.....ooooeeoosoeeoeeoes oo 58
gﬂﬁ 19 mi’]@@m‘sﬂ‘mﬂﬁ”ﬂH@ﬁfmﬂ'wmﬂmuﬂiu TEMPO PIrep.....cvvereieriireieeseiineieeieseeans 59
gm’fi 20 m'ﬁﬂ‘aﬂﬂﬂy@qﬂ@ﬁq@émﬁﬁwu TEMPO PIED ... 60
gﬂﬁ 21 WiA199In I5uNTH TEMPO Prep iflaaunuunslananemiaides @anasiy.......... 60
gm’fi 22 ¥AaIniUsunsy TEMPO Prep S DEUNWNT L ARNITATIATEL oo 61
U7 23 N99AELFIBENIURENITANATEURITI Filler RACK...oooe oo 62
U7 24 TEMPO Filler uazNN93AEEI19ABIMNTALITBUAEATIANAGEL o 63

‘ﬂﬁ 25 ﬂ’]‘;i@@Lﬁ%l\‘iﬂ’]‘i@i’lﬂﬂﬂﬂ?ﬂﬂ’]ﬂﬂ’]‘ﬁ‘jﬂu34L%’PJ ................................................................... 60



AFUYNN (918)

>

WU
gﬂ‘ﬁ 26 N1917 Incubator/Reading Rack L‘ﬂy’lﬁwﬁcﬂy INCUDOLOT ..ceeeeece e 64
gﬁﬁ 27 N@ﬂ%ﬂ@]ﬂuﬂﬁimﬁﬂ‘ﬁLﬁ‘mzﬁﬁ’m?j’m ............................................................................... 65
U7 28 i@ 35U TENIUTUNTH TEMPO REO.....or oo 66
U7 29 NFINNVTANAGEUYNUATES TEMPO REATET....o oo 67
gﬂﬁ B0 MUNFDRANNNTDINNTANATDL ..o oo 68
TUT 31 MUNIDN TV AURLANTIITNUDEA. ... 69
gﬂﬁ 52 YUITBILUTUNTH TEMPO CheCK oo 72
gﬂﬁ 55 MUIADTUTUNTH TEMPO REAUET ..o oo 73
UT 34 EIFUNNTINNITA TEMPO QC....oroooooeoeosoee sl 74

U



1.1 anidusuazandtAty

AR AIINUABASTEN 99T A TuTadaddnTunisau ana s HARST D
TganIznA AN a1mng UnA N 13 asA s uaznAnd i Sacnud asneniswd ou
“ﬂm@ﬁuw%é ﬂ"l‘iUuL‘ﬁ/ﬂu@’WLﬁﬂﬁu\fﬁTﬁ%LLGII'TG]‘E]*@‘LI NITUIUNITNAR N19U559 N9 USNEA
NNFUUES ARDATUNITIATIHY MINNARS N LS N AunEdiAunoen vdaumidan
qaundsnalsn oravininnandomidengaunin fiongniafusnunduas uaznabifadunsis
nonuslna Aol nsmseatiaszinisgadadngndadunssuannisddntunislssdn
AN FUANHUTIBINTTUINNITNA R UATAITNLUAD AT A8 WA AT w1 asinTuly
yidadwing

MaR9TlATIERgAYEANAEAIRNszna AN EMaTEEUAD TALN NNTIsEENETMNS
Aeaide N9sEENLeTaaNfanse NsnzAsdEe nsun nsiudmanlaladl uaznis
Fanmg unaziuneunaslsioaiuazatAeinezasUf iR anviedodanad sepanis
thadlen naadufangns AmARIAARERSINNIARELNATHIFET1Y LAEATHLANAN TS
AMUNATEINNLGITRI N1LARREEI9 AN ANYELLLSA DR (TEMPO) anTedvas
anduAaunIsURTRL aRazaznanun19n9I9AiATIn LasinAINEIHNT0 1598951

AIDYTTIHIRNIN

Lm’%mmifsfﬁLﬂiﬁ:ﬁﬁgﬁuw%ﬁLLuuﬁmTuﬁﬁ (TEMPO) T%mﬁ’ﬂmiﬂi:mmf%muqfﬁuw%é
ﬁﬁﬂ@uﬁuwmﬁqm (Most Probable Number: MPN) 9xfia1mnaiasaiiauaznsanagauinntg
AWEURAWEILARINGN NFLLIUNIIATITIATIENATILAGHAILANTTIUUALATITNELFIBE
NNFEEHLAZITDINAIBEN N1TNTANTBRALATALIULATIAA NITiANFag9asTunI5n
AaELAS B TEMPO Filler n1aunnnelnaniazi favun n1981unana8LA3 89 TEMPO Reader
NNTATIIFBUATINGNABITENIDYA WALNITTIBIUNG W TzULazA T InednluiATung
Tunn Lm'quﬂmyﬂwmmﬂvﬁyu@%'ﬁ’umm{ NNEE ATINEINITY WALTI1T040 1M
va9p UG TR

F208197 §975999LATIZN A ATHNAINARIEV IALTTA 09AUTENDL ANHUENIY
ANEAIN USHIDI9AUNEE LaranIRN R iUsnEY HUGTRIUTIR0eRaNT0n AN TaN
189519819 ABN19ABHNAIDEN uazarALUNITdasnInaennassTuLlANA At DLALAT
NAREY HBNIING SIRDIAIIVIBLAINNNIDNTBIAFDED B MaIAEED nsanaray D

2 &

AUN LarTanaUnNI AADAIUAILANG T TT82981 LaTANI9TuIna BN M LTulY



pnzatmua nafnfimudinatsiesuiunesfiuamnsidaeuuandunnnggimdaadio
TeyynfienafednaznanenisUfifens Taun veyafesnsluasunam daasnsiludamia
anmlsmanzan nnanandaassbuduilafedu nadenseiuamdoaslima ey
nnsadUTRaRIes19 e mIaiReaEe wianisamagay ntuienszmanenisUfiiiem
11599997 wn THAF a9 THgNADY N1IATLANEDIMNTUATIZELIIATUNARIALAR DY AADATY
ponAnUnArasad ssdenialusunan Tymimaniaiavinlnnanimasaunainindan

THETHITODIHNA [P ABSYIARELTT WaB [NATHITO91ENTHNE [N lTe s anfinavue

M3dAinARanI5ATI9AATIE AN TN HARA U NTIANENALIAEIRTITALATIEN
AMNAEULUSA A (TEMPO) Aefimanudndtyasneds flassniiunissausaandninom
48015 dumou mafla 9aRIUAN 28A95523 uazuHInsun ol la s el ussuy
ATELARNA JUANITTUAIBE 19anTIntga1e s gaslvyufiaesalediduuay
AaNENUS YRRz dUReN FsnsUfTAulnegegnaey miane waziiuunanig

o ¥ ! v &
WAefiu ‘ij3~|1’1\‘1°11’1?.|@@ﬂ”lﬁ‘ﬁ\‘ﬁ/\l"Iﬂ')”l?xl?lﬂ%ﬂﬂiﬁiﬂ‘i_lﬂqﬁm“ﬂ@\‘iuﬂ@’]ﬂ‘jLQW’TZT’IEI

pileduiuniostioddn unsmemennaagialsraunisoianyURcRemisiacm
Funey sy aaina st (r3useunmne bl iRenwm amnsolsUsznaunisfinausy
mfimuﬁummmmamm@yﬂﬁﬁﬁmu LAENIINLNALTURaE BNLTDRANAIAEENANTS
nAFEURALNR HanaIni SaiuayundInUANIna s MaufinTaya WaNIRELNEUNA
NNINANDLU s‘ﬁleLﬁumﬁﬂﬁzﬂﬂuﬁﬂﬁ’tymﬁwu@mmwﬁmﬂﬁﬁj’ﬁmﬁ mnTuitfaiiy
UG TRY RUFTRIueelaE navE s Tuniadadulauananedi vnhAaaans
TuminaneresnazumIsianinadasnansionan Tasanizhdunaniinesend
49190407104 11U NNTUALARAN WA NLEDNTTAUAMHLTEIN N19AFTITFDUAIN
AaUnfapInisn LAZNTTIWITTUIATTHANLAG AHNAYDING AITHAANAIARINATT
anatusmnsapanulaiuiiuazanasananoaEgnaasesnanaaasulanss waneini
nnaludigfaanevintinisinousayaannsmaleiaaniu n1sufifemuudiaianos
ABLEDY NFANIIEINAIDI2BRANAIAYINIAEIN uazn1Tun [aleynaianizning uag dy
UszaunisaiaanyARa N ufinnstiuinasduiunisssnaduasun ansgannnsUfiiiem
anagrymedafinfsidsuulasysulnray dniedsawanalazansninlunisuinisiaan

Fapyasay uazanlEang [HesenatenssinnimeasuEEeLiusiaenniny

Tunsalfinanisvaseulignassun i lnsunisnssanunansiee arevinlngsuusnns
o ¥ ~ A Tyn/ = o a o i o !
Wnrayafina1nAdeu U EFnANA N INTEBAHLAD AT BINRAN DN TINTILIIUHAFINGT
a a o/ (‘dld { o ¥ =1 o ! ! !
ﬂ'J'TNLﬁu@‘.N N@@mm*’WWNm’mLﬁmﬂwgﬂuﬂfﬂ?ﬁwﬁﬂmwumLL@:@’WNQN@@@Q"M’]W"MG

P

Huslna Tunnemseiuenn ninsaeuragenanaaniueds anevinlnndadomadegonaw



NUGLES IAAANNAENIENINATETAS Lmzﬂﬁ:wmﬂmmL%"mj’wam@y%’uu%ﬂﬁ mfmgﬂﬁy@q
YB9NTTUIMNITAFTITA AT AT AT span U lna fisznauns uazanud afanes
NeSURTANIT PasAnafingt1 F9davingdan1sUfifeides “n1ang99mATIT AN
HARTUNNNATIANEIALLAT BINTITNATIENAUNE S ULLUS A IR (TEMPO)” 1l o la1in
uwannsTunisuiasiignaes Uasads uaziiusinsgmudsady ssdasduuazannay
Ranane ifinAEaoiflastun1sU RN @ILERNANTALANA N INLALN1TEELNA NG
Aaanaulg LT ugIuAIHE FINTUNITNUNIULALHNHINTZUINN1TATITTLATIEN N T
U5z ANBAINE ST é’u%ﬁﬁfﬂéw@mﬁmmuﬁgﬂﬁm wdeta wazamnaninUladaslemiln

BYWNINANICTH

1.2 %’mqﬂsmm

A
o/

dl ¥ ¥ a va ¥ o/ i ad a2 a va =
1. L‘WET‘M@ﬂ{]ﬂ@]ﬂ’]uL’ﬂlWT@‘W@ﬂLﬂmeﬂ 10179 YHABR LWﬂuﬂﬂWﬁUQUWTHﬂ’]‘JLWﬁﬁN
va a va a s
UHUANIT WATNNTAIUANAMAINIBINTITRTENUFURNN N15TIATIZRNANITNAND L
4 !
LL@%ﬂ"Iﬁﬂ@ﬂTU‘jﬁﬁﬂ”IuNﬂﬂ'Tﬁ@]ﬁ‘J"V’JLﬂﬁ”lz‘ifi‘VWI’NﬂU @uﬁmizmumim(’fummmw@mﬁ

[

asaadtasnzinaasununy Suusnis aasnalyn gUas3ATHANTANERINLA

Q

UfiRmamnsaufiRuunuiule

o>

| v v o 1% Yo o L4 o i
2. WinTngufimemlyduunanisunisinuinis niswdandangunan agsdom

ANYIANEAT UATNIILAZINIBDRNIATIINAINY N1388NUSUAIDEI NTTATENFIBY Y
o o 1 A P’ A Pl

N5 USNEIAI8YI N1TAASITINANITATIAFLATIZVNAGEL N19DBNLUTIBITHNENTT

Ls
MIIFVATICNNANB L

1.3 ﬂfaummm@ﬁ@

e>d _

oA i a i a (4 i a ¥ J

HaUfTReu 1589 N19AT99TLATIERADNTMNANR AT UNNINTEEITNYIAIYLAT DY

a S a a o /e ! dy ¥ a =2 ad P= a va a va

WATIENANNEEULLE R IWER (TEMPO) 1anil TnaBuiefedtniswienufifinns uwwaufu®

o ! o/ o ! o/ o ! a <

FNTNARA UAZNTEUINNNGTAZENFAEYTY SUAIBENN N1T5NEIAIDEN N1TATITTLATIEN
o/ ! a 4 o/ o a

f08819 N13ALATIZANANITNATBY N1F9AVNTUIIENTHNaNTTAaeY 398 [UTvATAuAN
dI v v A oA v A oA v ! v Vv o v .

aonn W ety UfuReenls wardfidlnesnegnass wazdesiuaadanain

Tunieviugifinig maanausduisdguassauaztymilunisdniuemy wezAsun oy

AeligugiRcmannsnigfen Usulsuazufiemuumiule



1.4 RYTNANN/ATFTINAATIIN

nevdJusn199a399ne7 nueds nesufuin199a89dven gueuinisiAsesle
ANYIFNEATURTATITRBLAMNIATFIUNAAT N Fo 1T uudnnssnuaznteneamalulad
NANINYIRENLLYN
UndngAans nunefe dnangrAansyyinnufingaediasnerniaesdiinnig
Tunguengagaanen
d9/ v = dI v A ! dl v 1
aM13lA 89Ee nunafe amnsiisznaunteansrianieq el uunasennis

] o’ a2 a AI o a - ¥ ] o’ - g a Q¥
NNTUNTITLIeEY L@]‘LITG] LLNZﬂWﬁLWN@WHQHﬂ@\?Q@H‘W%ﬁ T?jNWW§Uﬂ"I‘JLW"I$L’§H\‘1 L%@"YNN‘VI%T—JTW

\
£ oA

U3gnD e lrdm3un1Insaaiinsnzanieqadainen

A a S a d‘u/‘[ I = A = VT o/aTyv °
LA ANFASITILATICHIAUNTH B ALHEHEE RHILAN LAT BN LUNF LT R UITIHUTIU

q

= o A

FaqAueiiduwiailzdnnmnineeseinis
nnsanaaay Tempo nunefiy gUnsoiugUuuuasnfiussqaieemnsiasad e
Tymsaaiinsnznswanqannaa lunansommneg

1.5 ﬂsziﬂﬁwmgﬁ@

1. {UHURUNI1UT93EN19RF R B89 NITIATEHNUAZNITATUANANATND NG
dy g a i a i = ad KE
WRE9TD N19ATITTATIEN N1FINEAUNANTATI9TLATIEY 390 TeTymiuardtnisun(e

Tryn7919921 AN eI NnN19849931AT1EN

2. @m@ﬁmwmméfum'iv‘fm@ﬂ’ﬁm'ﬁ‘*nmfiﬂﬁwmmﬂm

¢

3. AUEUTNIGIAT BINBANYIANNATUALATITNBUAUATNNIATTTIHNG A U7

U

g dadmsunismsandfiianis tialnnisailueiuninsgau ISO/EC 17025:2017

WnldanaariuaLaz e ansnan



un 2

v [

UNUIVWHRINAITNSUN AT AL

v
o

aoiuuiRnIsnLazatenenwalulad uniAnandeanzien (nsunisdasalae duilag
INNFLIBUYYANITIARINTENIINTYANANET INYIPFRT TTLURTUIANTTH FIFTH
maantuganfAnyn WawiUszmanaan15398uas a3 WassANTanssHLi aUsusa In i

AANISIUA SuLUAS AR 997 21 Taananduln a1l uwAdneUsusaagsn1anaslan

v v v
a o o

m@mmmm&mmm’mmmm‘mmmmﬂqmmwmﬁu 9398 W/%JHWLLﬂzﬂ‘i’W\?H;J/@m‘?‘?NiI/HQQ
1 P v Y o v t%
LW@WQ‘UT@‘WEI 10 ﬂﬁﬂ’]‘iﬂﬂiiNLﬁ"l‘lﬁNWfﬂLLNZﬁ‘VT“&qﬂW‘Hﬂ‘Uﬂﬂﬂﬁu‘l’]ﬂi’?ﬁ\f@ﬂ’]uﬂﬂqﬁ ATTNTI

AAAITNEINITD Tum‘mmﬁmmm:mﬂ‘m‘%@mﬁm‘%mﬂfmuWﬁﬂNm:Mﬂq FARITTHT 21

o/ dl

arnunanleung Thalond 4.0 Taan1sUsunaeulaseasamrsegia g “wwsughafiduinden

Aasudnngan” manudAmiumsideuasimmaaug AUNsRmWA Asun sz

wazlina nsfuiAdanlszva (game changing) esadnasnedeiiunangidedunesln
arnaA sy Tunluunedenans wazi e nasastdunlautgdenanady Tunnsdsvgs

o/ o 4 o/ a o/ o o/ o
FANTUANHLNTATNATNTIN MUHNNAN g Rg Uty dNuUTEHI W.A.2563-2566 LaYIAYiI

a

UV NITUSNITITHUDINNAN YR Y THTZMINTUT 21-22 LHBI8U 2562 o é’wi’mglﬁm

a &

! v v o ° A L3 !
ﬁﬁizﬁﬂrﬂﬁN@LﬁuﬁﬂUTﬁﬁﬂ’ﬁW FHRILAZNTITUIHINTINTITANUUITRIDIA UL URSIAHIENTU

dld o/ o

gagnng q Mifesrastunisidsuazimmn iussanafifqUiuunisudnnsemiiviias

LATARDIAT AINITAGIHES HuATNAn AT anIANEndassg s AauazyneAIans
AIHNITAT199IUATE WAZHIRNTTN WAZN1LT U IINNAINAEINT WATENEATERS
AIUNITUENTTABINI TR BN ALY NS F9AN wazdazma Tnasnefilss@nsnin saui
TUNHAE9IUA 8101909095 UA AN TATELAZHIRNTTN AINENTAITATNNIANEIT S
gnsAanTmd uaznisUsuasnlassasnelussiudazmalnasnaiugusssn felanouy

FANNUAEITU 6 1Y AN IATANTHNIANYNA BN BTAAIFAITUNTANTTHLAZ 18N DA

walulad TnafsneaziBeanieaemuaneu fis

v o/

ANUNAN

LY o ' a o s I~ o
NOTU UK mﬂ‘i‘ENLLﬂﬁiﬂ’]ﬂVI@ﬂLWﬂTuT@ﬁ HUNINETRENTLE N Lﬁuﬂ\‘]ﬂﬂ‘i?ju‘lﬂ

TN I TN UGN AR DAAAHIARDNAT LAY AT IIAITHATNITA W1 TUD9T N

| 1
o/

ABINTAAHB B Y1998



Wusfia
WAUITTUUR AT ANTTHLAZNNT M UBN1TATINITUULATUNS TN el ALy
NAANYIRBUITIRUSNTURTYNBAIEATATUNITRININTTUURSUIANTTHUALAIUNS

U3N19R1N1 9 A e WmMI YW FIANLATUIZIA FOETHN19IWHUITNBUNTT AN LAZNS

Qo152 e m N AT HAS U BIN T LA L BINIAN

‘Viﬁﬂﬂ”ﬁuﬂ%tﬁﬁlﬂﬂ

aoNTuNIANTsNuazatenammna lklad anidneadensien iWuaIeIuaINNInS
7(4) ATHNTLINBU Y YRNMIANLIFENLLET W.A. 2553 NAAITULIHDIUA 1 F9N1AN 2562

ANNAININNNENENRaNZIYN (wATIaUszgNAs e 52562 laadlyraumiansnanss

& v

& A o LAY o/ o ! ¥ ! Yo ! &
AT NHTINKE NNNENR Lijuf}\lﬁﬂ‘]sﬂﬂ”lisfumqLLMH\?@@’]%QEﬂ’]ﬁ LL@ZWEN’]T@i‘Uﬂ’ﬁLLW\‘]GNLﬁH

U

4
(2 [

HETHAENNTANUAIUA T HATIAN N.A. 2564 ATNATFIRRNINLIRENTIT 6115/2563
Tnaanniuy #3deAude ssansdwirTuniswmyandanssngneuganai aanAay
WA BNATLAYATNAINATNNT0 NN Ui va@inamiiesn1ededn Seannnaneriy

o/ o/

AP 2DINMINYIRENELYN AD HPAINYRYFITT Y Y NN ENIANTTNYNEUFEINADL Y
O v - N F o4 . v o

F98% uaztU1ua THN 1T HNNITNYIR EIBIN WA T AULUINUIDBIUTEIA NITW WA
uinnsTnyNYy qmﬂafmﬂmﬁuué’mﬂﬁuLL@xﬂmm@memTuT@ﬁTm@?qLﬁmmTuﬁﬁmq I
NI U TANTTNADLDAAINNAIINITY N19HANYIAERS WA luladuazuinngsy iy
a51915lgrluBedendinaz AT gienasiuiinnamile N138nIzAUAINATNITYEY
ANTU FiaguU @ﬁﬁzﬂﬂumimmﬁwﬁ TviLﬁugﬁizﬂ@umimuui’mmw ANIANATO
ningauneTyauaznisananaamalulad nnsvmunide lUgnansomiBanidlne

v ! Y v rd A 1 A r'd v A v A wa
ﬂ’]‘jT‘ﬂU‘iﬂW‘iLLﬂuﬂfJ@ﬁl ﬂ']u@uf:lU‘Eﬂ’]‘jLﬂ“ﬂjﬂﬁﬁﬂQWﬂ’]ﬂ’]ﬂm‘j ﬂ"l‘jT‘ViU‘jﬂ"l‘j‘ViﬂﬁﬂgUWﬂ’]‘j

Ao o 9

R334 (ISO/IEC 17025:2017) gHeASudRMARDY guUEnIFI3eugRmUIAULLLNARS 091
uipnsanemis 7lnsuninsgn uazlasuengaivaomiindneinis wazanisnne
WIFITULDMISIA 7 UsEinne1nng andein1saasdy warasnsnasiiuglsrneunis
Wage siusyuinddeduindoulasinisddeiidifny saaasaanennnsandoszneng
praganwisnes ussmaLazansssng GsaviuwinsAnsdidatunisimdnnssaguay
ga1na uanansiudsladnvinreiaualasanisnesseanAagueRmuIgUsEnaunis
uinnssnuazatananmalulad gremdngimans amiAngndensien Tnasaifingm
sanfudIi NIl dnngengaenisganAnen Angiaand I9euazudnngayn wazlnsu

ﬂ’]‘iﬂﬁ‘i_lNHHQUﬂ‘EzN’]Mﬂ"I‘jﬂﬂN‘ij 359,840,000 un (N"IN‘E@E‘M"I@ULﬂ”‘l@’]‘LALL‘ﬂﬂLLN‘Hﬁ



dl Vv 1 1 ° A 1 v 1 o 1 v de/
wiuumaa) Tagagsenanedifiunisnessts Selasennsdenataezinlaseasieiiugin

v s 1 1 A 1 A o
mugwmmwmmﬂmqummLm\‘iﬁ 6 2ANUILNATIAIBE 04 HNIANYTABNELYT LLNZ@zL‘IjH

U

dl o o/

Tssassiugmamnisuanamaluladuinngsn  Adidmgaosnianionouuu saud
m‘jﬁmL‘Wﬂzmm‘;ﬂq@yﬂﬁzﬂ@umﬁﬁ%mﬂiuiﬂﬁfﬂt’ﬂ”uLﬂfﬁlﬂumwgﬁwmﬁﬁ:mﬂmlﬂfﬂ
anniundnnssnuazatanenmalulad Tndnisedouaoansanlunisdnviisesiunis
USRI AN AN ADANTANTSANEA (EdPEX) umdislulafinssiiusuestafingluuy
Tuaanzasnand s a909798 3m (Key Performance Indicator) 2898913818 s §AN
AoHdNSatuTIgANLIMHIETDEAL 100 AN19ANANITUATNAITENTEAUNIRTFIUNS
usnisfifieanes wun1sdaviuazsnenssuunnagurasnaslifnislaelasunis
F198901AFFINNDIUFTANITATHNIATZI ISO/IEC 17025:2017 AWAN15U5£LANADITITH
wazarnluselalunissnfinemasmasslui 2566 aglussiu A uazfiniasufinem

&inediBen Selnsulasnedaseiy Silver 9MNNINERABHAMNNUATAILINADH

& o a a & (% i
H1M917 6 TVIN‘M’]QW?.I”I’N?JLﬁuﬂﬂ”luﬁﬂiﬂ”m’NQﬁ'}ﬂ"ﬁLL@Zﬁ‘J?T”I%W?.T%NQﬁ’J (IRl NT]

U q
nnsfinen auasuuasimundsinisuarisn@ivduge viantsaen vinnside usnns

n93gn1sundens lenianiennsfneainuszaneu wazyiyingeAasdzuasdmussss

Lﬁ@mﬂ%ummﬁﬁwmﬁmu NIANLATU SN AR

1 v 1

SU TS UNNIINHIRSNELETITIA9E NT1TATEUINTHADIND I WRIANTTHLAL ALV DA

WiAlWlad 8un1AngNRensLed 2562 287 7 §0TRRIANTIHLAZO ISV BAIA LIS fuIdi

2
b

1. WAKHIT2UUNITUINIT9ANTITHIRNTIN Lasnane Run1edy i ddacfndaan

1 1 v

B LB NISUNMNI BN BN ANENRB LA RS UUENNS

2. WaninezaiiugUszneunistniufide uazlndilineaniegsfianisus

L‘W’]Zﬁq‘iﬁ@ LLZ\lzﬂ"l‘iT‘lfIU%ﬂ"l‘iﬂquﬁqﬁstLﬂP;I]NW?I@%UU%T‘I’I‘S‘VW\T ﬂ’??;lﬁfu BASATHUBN

NN

3. AniIunITmUINTRnssnlaen eg AN Teuarnswe 8 unaetey ey fu T
AnUsrlamuBanndeenisBedonn Tnaasapsarianinsaniiatuninsgniaenm

L4 3 1
LLNZ@Qﬂﬂ‘iﬂ’mu@ﬂVNTH LRTAWNUTLNA

o

4. guEBRLaraiuayuininisdniasesoniu Ahyanansayanadulun1sTns

avansfifyanauuunisunulnf §9nqusrasaii asanasunisndonulufanis



dl ¥ o L4 s a v A o/ K ° a a = a dl
Alasknsng ATy nasidaniauinnsss Uiy luntsduingsfaviefanisiie

NIAN

5. aviasnuaradiuayniny U U mluamidngdansefifnvesnniingae
annsanassgsiansefanisiiedeanlnelydselogennmina @ty ginaswide

MARRINNTTNIBINNINEIRY

6. MUEN19711119 UEW19LATINITLAYEINIEATTHESAINSIRUS 1193 51N 1S

o ¥ A o P 1 v
PRINNTINEAE TSR B NN AN SE N FVE AN A NN AN TILA 289

7. WaHIANEAINNIT LB N9 N9 UN AN LA IS WEINTUBINNTAINGIAY 17

[ o

81A5a0NTINENUIRNT desdeddy Anavaaey N19BATIEAIAGEY naY

8. w“’%mﬁ’ﬂﬂquﬂmﬂ‘mm'&mﬁmﬁ@?m WAAN9ENE LA UAINAINITO1HNNS

ﬁ'N"IHLLﬂzﬂ'W‘jT‘MU%ﬂ’ﬁ

9. w9918 (naINN1TAI AR IREaT R B R mWIBIANT g NSt unnasuTy

o o

ﬂ’?ﬂUﬁﬂ’lN’ﬁﬂﬂ’iqﬂiqﬂTﬂLL’NZU%iﬂq‘i’ﬁqﬁTﬂﬂﬂﬂﬁu')ﬂﬂquﬂ'}ﬂGI‘LlL’rN

v 1
o

NONUHHIRNTTN LL@%QW?—JW@@L‘V]@THT@@ ﬁiﬂufl?_l\ﬂWHTHﬂ’]iTWU?jﬂ’W‘jﬂ’]u@’NV] K

[

1. dwinemsantidanssiuazaremannaliulad wadumaseuses fil
-~ vy
- NUATINAG
- LAY
- 9UfdRnNg

2. ﬂzg'mmqwmuﬁwmmm% wasRmLInngTIBanadae uualumuse
ga Foil
- quéqwmuﬁwmmm% NANANYIRENLIYN

- grgdanamsneRuneTynn uazatanenmalulad

P o v
HYUNINIZIFATANTUREN GHH’W‘I’J’]NL‘]jHEU‘iZﬂﬂUﬂW‘j

I
e

|
Y o/

- ARIWRHUINIANTTIH LLNZﬂQWNﬁQNﬁ@ﬂWN’Wﬂﬂ’i‘?N

2
=}

3. NENIRLENITATINITiedeaN wuaidunuogeuees Al

a

- AUEUANITITINIG

L o L4

- ANYITEARINARDY

- AUYUINTIAGTEIHEINEIANEATULATATITRDUAIAINHIA TN AR U



4 1 [
2.1 UNUIMRRIAAIMNSUR ATDUABIA TR

NARTgIHiIuARILLIasa1arnanas enluaantug aNAnE WA 2553
(n.w.e.) MarAudumusTnAnemans sxduUguanag fnuiaainsuiageundnde
Ufjusnig Tugm:;;ﬂﬁﬂ’ﬁmm:ﬁu67‘14171*'gﬂasfgmﬁmgymmmmﬁ‘sﬂmﬁﬁmmﬁ‘fuﬂﬁ
yiem UiRsisaduandnaimansnazmalulaganelinisiady wein aseegay

[

a v dl dl yn/ a o dl a ova ¥ ' dy
waz R mENm N lnsunaunaie TnaRanyozawAufiR uaaweneg fall
¥ a va
ATUNITUGURNTS

¥ ¥ s ' o a a o !

T ANEIAUAIINAREY TLASITNULATIINANTUNITTTY INGUNT NAIY
Yoo i A oA ¥ i ¥ o
AAnEmanIuazAlulaE INeaINBIARIIHIUATIMNWNIgATINNTTH

i o/ a ¢ aa /) a il o

2. ATV NAFBY ATI9FDL M9999A AFIIRFIU AATUNAINY1ANERTVDITAN

LRLERN
| o | o ¥ ¥ & v 1 1 ] v

3. seuflauaiesiie gunsasdn erveyalulaUsslormluamaneg MAgsg

4. 9AYNg1uY oy AN el JUAN1T AUFTHA MU e JUAN1T LW BLA &
a ' o
TaaauaNTa lun1suedy

5. TUAN13ATINNTATHANG 9 @ nAUEnen uuzsi Tunnsufifeueniemuni
FELAUTBIRIN UATUNUARNYITNIRNUG TR sauTyniuasiuasdzosnieg
dl dl o ¥ Adl dl ¥ a oA ¥ ' ¥ a a
fifgafuemluomng e nanisaufifeulnesngnass fuszansam uaz

v v

HUArUINauN a8

el

v

ATRATTITINLANY

o/

1. ANUNRAITYINIUATURABEY FIHITIUNHATTVIINIHYBIANILNY ‘VI%@TW‘NFI’VJ

Lﬁ@?ﬁm‘sﬁwmmﬁqmumfmmsjmeﬂﬁqu%ﬁﬁmum
v
ATUNITUSZHINITU
1. USzaunIayiININIIH A RS £ 19T HITHIS 89Ha 891998 TuLasn1guen L e
GEQ/Q ' P o o LA o \E“V
MinANNIINTBUATNAFN BT MUA (9
y v a4 o v - 4 ¥
2. %LL‘NLL@E:TM‘N?J@::L@EIG]Lﬂ?.l']ﬂ‘i_l"llmdﬂ VBN WNYAARNIBNUILIIUTLAEID D

& ¥ > = " o o A0 Yo
L‘Wﬂﬂ‘iqﬁﬂ’]’]}lLﬂﬁ?@‘iﬂ‘i’ﬂﬁ')"m‘i’]NNﬂTuﬂ’l‘iﬂ’]Luu\‘i’]u@"lﬂ\l‘ﬂ\fﬁ]‘iﬂNﬂ‘u‘iﬂ}l’]ﬂ



10

v

ATRNISUSNIS

I 1 v

1. AUEnEn wusindessu ineuns aenannIIng NAANEIAIERT LAY
walulad saismaulyninasd wasis aemneqid sadueinlunuai
deligsuusnislnsunsurays aosganegiiingsslas

2. f«%’mﬁu%md@u’jy@myu Lmzsfi;u%mi{mj@mq%ﬂmi Aeadunsaangaeans

wasvimlulad L‘ﬁ'@éfmq ARTNTVINTE HLAZATYUDNNUIENTN HNANYIAADAT3

v
o/

v v [V 1 P v o
H3uU3N19 lansrureyanangategiidulsclosn aannass wazaiuayw

AMTNIVBINUIBITH LL@&T%"U?Zﬂ’B‘Uﬂ’]‘jﬂﬁ"lﬁmqﬁ"l‘lﬂuﬂuiﬁuqﬁ BbN N T

WRNLNUT] HIRTNTTANT

v ¥
2.2 UNUINURINAITHSUHN AL B U

a

UfTRsmlug e fifewszduan Anslsannug Aomainnsanidnisiunis

e UuRemaninanmansuazmalulad naalanisiidu unedn asveaey uaz

| 1
= P

UHTRENgANT [nSusa Uil 1 wissnasl fURn sl eseulds v1Wisy unns
a o o o < =Y = %, s o i a i
FEIn1TUAaLyiIutnge 9a-tiu-Fu-Au 980 9UNTHUAEATAUNNITNEIAITRS

4 ! 4 o 4

ﬂﬂﬂVjuﬂu‘iﬂchLﬂ%’ﬂQﬁﬂQV]ﬁqﬂqﬂmiLLﬂzmiq@NﬂU@mﬂ'TWN']@]‘jiquN@mﬂmm
¥ 4 v o o4 ¥ a wa
ﬂquﬂqu‘SUNﬂ%’ﬂUﬂW@QﬂgUW

1. nosfiAnig gianesfifnialungueiugaieinen reeguaLaniaiaiesiie
AN FRFLAZATITRDLADNTNNARTZ ARSI iflanifley faanamsanly
Uaaedy quaaninuenaoniuneslfianisdnindodunsianaganin
TuylrUanTg AunIRggIumasUliinig

2. qe ATNDUN

o a o o < o < 4
AfuN13TAMSENd AR aUNTel uazAgAtgNIenIsAnEn IR eaneuay
WON %

o =4 v ' < o < i A oA
- 9MNUIBYHA ANA pUNT0 LL@Zﬂ‘%ﬂmsﬂwqﬁﬂqﬁﬁﬂﬁqﬂﬂﬂﬁﬂﬂﬂgﬂWﬂ']‘i

9 q

98T9TNYNYDIAUY VT NN9LAT BINBANYIANAATUREATITHNDU A WA

o ‘e Y v o 1
H1PTgIUHART InFirangnassuazdiulaqiiuag e

= o/ s o s

- guan198u-AN 780 AUNT AFAUNNI9NITANEN

q

o Ls

- usvran @R gUnTm wazaginen1sAneniidige lnetninouaennans

AUUTZNIAAIN DT HHIRNTTHLAL DN DAY A L lad



1

A9993LATIENN NN BIUTRNS Tuﬂqmmfy@%q%wm WNKSUUINIS

: ' do -

FAHINUAE WAZUTEE NN THANIENTUASURAYEY 9158 LATINTT IHUNWILLTE N0
Ugzanilaaenuaes i Ussamuniayine usansuniale hayni1guennuag9n
Lﬁ@"fmqﬁﬁmﬁummﬂﬂﬂmumemaLmzﬁmﬁqu%mmmwm
Auusi/USnemnsisanisuniian sindse annense yUsznaunisiante iy
LATNIYRBNNIAIINYNAL

o o o

U U AB U an iyl Ty sNaunnng

2.3 anuoEUNU IR

v o 1 A 1 ' v A A P
mmﬂmﬁg‘ummi ﬂfq&lﬂ”luqﬂ%')’}‘ﬂiﬂ Lﬁuﬂquﬂﬁﬂ"ﬂElﬂﬂ’ﬁ?‘ﬂ‘].lﬁﬂ"li@]‘m@mL?‘Ii’]ﬁi‘ifi

N19ne9lIAN15 289U UIN19AT 9N BANY1FNERITURSHIIFDUAUNINNIATTIN

NRASTIT AOITUHIRNTTHLAZONNDAWIALNIAE NiNANgTaLNIYN

1.

AIUFUANT WNANeAanT 8n199mRasnA NNg onaeias RS
qadaAnen a9 auUnao sraefl uazatnsainsgnfiaanunsaslraunsaue
‘j?.:‘WJINﬂﬁﬁ/ﬁﬂﬁ‘jﬂ’]im%ﬁlNﬂ’]‘jmiﬂ‘lﬁﬁLﬂ‘a"]t‘lgﬂ’m‘iﬂyﬂdﬂﬁﬁlﬁﬂ'W‘J‘Tuﬂ@:ZHQ’WL
qaBIAne auafaniayinedi (work instruction)

NAIUFTANIT MT99sauLartingesnen dan gUnTol AgAmVAIINNaSa AN
1197139931AT1E0 FANLUN1sEIgALEIRIun1sus st Tneiaenaaeaiy
Usznaad i fganaafunuasnn wanlununistiga dndunisdmd oy

suifiauifaazaanaanis eIuASIne (1



¥ L4 P
2.4Tﬂi\‘lﬂi”l\‘l’ﬂ\1 ANT HRTINYTRYNTLET

12

TAIRSI9ANANT NPIANYIFLNELET UTeNaUA8 4 A969T% Aa a3 N9Iuann

NYNANNAY FIUITUUENIT §IHFEINTT UATaIuIudng Tag ao1dunianssnuay

anevanmalulad deinoguaaueuduauninsn 7(4) salsangtugud 1

UK1INE1ATWELEN

« duinoiuaniukiinmds « Ainasmsul ,&cg ALUEINEOSAIE0SILAs
- nOUARKLIE niwennssssund
; QQ/ « anznaluladmsauinaua:
+ N20NA0 ® A i
« novAISKA o AREAUGUWREAEOS
= navivmsuan + an:0fmans
« A2VAAD QQ +  ARUSKISESADUa:
- naonswe dwnAmans
= AfEWEIEMAEnS
+ MDOUS _15?!‘!!&1 o ArwAonIuLAsHoD0EaU
= naw SUIUIDE «  ARUWNEMANS
. MU\)‘IU & Arsndumans
- @ﬁmummmwﬁan «  pfUsSEMAnSUA-AeAUMANS
= . *  AnEIngmans
{b' la=0dawms 2 «  ARSAEMANSMISHWNG
3 navaImsanmun +  AESAINSSUAIANS
\fb' . guausmsmn’[u[aﬂ + pruzamdosnssumansias
\Q d1sautnAua:msdodns flaunssumans
\,\ « Kuswosiasumalu . :ﬁ:::;::‘:;ﬁmg
- - -
= amwunamu o prusAalmans
* Snendsnisdonis
o SNEndgnmsAnt

‘Uﬁ 1T¢"I‘j\‘1ﬂ‘§"l\‘lﬂ\1ﬂﬂ‘j NNINEIRY WL

AN © WWIINYIRYNZLET, 2566

Snenwatfisosie
amuiuuionssuuasz
fdignaninalulad
amiuuionssumsiSous
TsviSsuaisaumianads
Wele :



13

¥ i L v ! = a L
2.5 Tﬂi\‘lﬂi’]\‘iﬂ\‘iﬂﬂi am‘uuuqmnssumemﬂw@mvm‘[ﬂaﬂ HUTIINEYTIRYNSLET

aontiuninnsannazataneamatulad iumuasswey Tugausudugananinsn
7(4) anlaseasnenisusnis fasnisufumianandensienduyuinisgege Tuszdy
e fydnsnisaaniuudnnssuazaenoamaluladidugusnsgegn Taseaans
analussans uusennitiu 3 nguem Toun
1. dinenusanii Usznaunas 4 91u Ag
- 9mEneial
- NUATINNG
— HUNEY
- 9UfdRnng
2. NQININENEIHANEAEATUATN TR MU AN TTEIN dlre sEno U
49734 Fip
- @ué@qmmuﬁwmmm% NANANY IR NLIYN
- @uéfé’mmiw%’wéﬁumaﬂmmﬁLmzﬁﬁwmmﬂTuT@@
- @IuéﬁﬂLW’W%N’M‘ﬁ@LL@::W/GJJH’W"I']’]NLﬁ%&iﬂ’iﬁﬂﬂﬂﬂﬂ’i
- uERRLIRNTT LAz AN aN o gR AN TN
5. nQEIMUANITATINIAReAN Usznaunay 3 ¢ Ae

- AUEUANITIAINTG

o o'l

L3
HYTFHNFIVIARNB

I
e

L4

- AUEUENISIATEIHEANYNFNARTUATATITERLADINTWHIATI IR AR N
¥ a o
Tassssen1suEnIsInnis

AoMTuNTANIINLaza1ananAlulad W13 sensLen mimmqwmu
ANYNANENS LATNITHAHUINTANTIHIBINTEIBE LT UTIUITUTA T N19RaAUN1THILTEH
ﬂﬂ'ﬁﬁ@mué’mﬂﬁmzjm'ﬁéf%ﬂﬁﬂwﬁ AMUBMNTE ANNTRUTNTANTIHUAZIIANTANTIH 15
qwmuﬁwmmm% N195UENI99 AN S WE A9y ey ﬂ"l‘iﬂ%"lﬂ@?ﬂ’ﬁﬂﬂﬂﬂﬁi?‘lﬂﬁi
m'ﬁu'qu:ﬁﬁﬁ@ ﬂ’]‘jﬁf‘lfiyll?ﬂ’]‘jLLﬂlﬂﬁﬂqmﬂﬁ‘Viﬂ‘j‘EN mmﬁ’umgu?qummmﬁé’ﬁ
ANHABNYIFL TR N AN FIHIANTITUIITHATALE NN N1TFTUUATHNUINSANTTH N5
Adusandunialany uarianssndugilif sarasduntanmuiuinnssngnistausslom
Tnedntnfinnsuaniafiazann A warfidaz@ndnin waaurasnqaeuuinisiznig

WodIAN $N15A9AIUNNTRLETHN13IMUENISUNAIAGATIMNTINLAZTHTY SanTaiuayu



14

nsadalrunindsaTnuniindderesmndnends wu n1smuinisiasesisuazgunsn

o/ & =Y =Y < o/ & a o/ v QI
N1399¢ ﬂ"l‘ﬁiﬂﬂ‘iﬂ’]‘i’ﬂﬂ‘i”ﬂ%ﬂﬂﬂ@u AT9UIBINTIATTIN m‘ﬁmmm‘mmwmm NTILNH

=

HAANSNEINTN BTN 1150315351150 1591581 MEDMNIBITHANEUDNNNIANENA Y

)

o/ o/ o/ <A ! : i o/ o/
AEANITUINITIANIT WATH (mmws‘wmnwgwaﬁﬁmmmmmﬁ ﬂﬂﬂﬂ@@ﬂﬂﬂﬂ‘i%’iy”l

o o % o A o

BYTFIY WA NAINETRENZLET AT

o))

1. UseTRA NIRRT AN ST DNEYIAAIA a8 NRNANgIRENELEN

o/ o/

FNYVTAL

o

SGtalo]

o & dl
FIRITNUINHINGT 6

1 1% 1

SLYUNIINEIRNYNZLETIITAE NITANRUITHABIFD T RUIANTINLAZ AL DA

M ®

WANIAE N91AneNaanNzIgn 2562 987 7 A0 uRTANSSHLAZaavIan

wialulad
UszARAMNL T HN IR R AN SSHURL AL NDALNA LIRS NRIANLIRENS LY

Nﬂﬁﬁuu&mﬂi‘jﬂLL@ZQ’]HW@@LW@TMT’&@ HATINEIALNLLE Lﬁumumumummﬁ

7(4) AMHNTEINBU Y FNNIANEIRYWLIYTW. AL 2553 NBAIE WA DTUA 1 RIn1AN 2562

a o/

ATHNNAFATNAITNYTR N Gfummﬂ'iz"qm%’eﬁ 5/2562 Tmﬁ@mﬂﬂmmwﬁﬂ

l
a o < &

U A o s Yo ° o ! Yo ! &
AT.NRTIHKE WNNHENN Lﬂuﬁiﬁﬂiﬂﬁﬂqi?uﬁﬂLLWHQP;IJ@"I‘LAQET]’]‘J’ LL@%W@NWTﬂ‘jUﬂWiLL@NGN

1
o/

Lﬁu@ﬁflmﬁmﬁﬁmmuw 1 HASIAN W.F. 2564 ATNATAINAITNLTIRENZLET 6115/2563

D

[ %3

(% a o < v & ° o [% ! d
Tﬂﬁﬂﬂ’]‘uu‘ﬂ AduAuAD ﬂqmﬂ‘mum?umiwwmmmmiuﬁmu Zgﬂqﬂﬂl,ﬁﬂﬂﬂﬂqqﬁ\l

d| 9(: Vv 1 o - 1 qu A 1 v o
ANBHNRN LLZ\]ZN’?’NV"I’J’TNZ\T’IN’]‘iﬂTMﬂ’TﬁLL“ZN‘ZIH?I’ENﬂ’IWLWH’ﬂﬂ%I’NEIQ?_Iu FINDAARNDINU

o o s (% =

AFYNANIBINNITNYIRENELYT AD HNIFINEIAYAT NI Y Y UNDUTANITHYNIUGFINGA
! '2'/ A i a o dy dl L ¥ o/
ap19dsdu wazimsnalunisidunnndnende BaNuiisyfuunamueesUssme n1sWmmn
winnssnguangaInanu aanuudanssnuaratenenmaluladlnsnduulufifinneg
YNNIIHHUINTANTIHABEBAIINHAITHATY n5nAnemans waluladuazudinngss
TasredszlaanluBedennuaziasugfiavesiuiiniamils nn1senszduAINEInI9D
P99 NEW AamAarnen yUszneun1seadnd nuluylsznaunisaiuudnngss

nnaRuATsInSNe Aun sy giuarnisananeamalulad n1simmnewdde ldguandom

|
=1 =

4 ¥ ! v a o ¥ < a a i ¥ a
LBIN el ﬂ’]‘jT‘ViU‘jﬂ’]‘jLLﬂuﬂfJﬁ?ﬂﬂﬂuquﬂ‘]_l‘jﬂﬂ‘jm‘iﬂdNﬂQWﬂﬂﬂ’]ﬂ@‘i n1sMusnig
i LYN ‘Q o/ o/ < < 4 o/
NedUJURAN1981A9g% (ISO/IEC 17025:2017) AUEATHARINARDY AUYNITITLUTHAUN
v " & o 1 yv yv I A
muLLUUN@mﬂm%W}Wﬂﬁ‘iNﬂﬁMﬁﬁﬁTﬁ‘i‘uN’]m‘iﬂﬁuLL@tfﬂ‘iUﬂiéfyWWLﬁuﬂﬂ’mﬁNﬂ@m’]‘W}‘j

LLZ\]%Z\T"IN"I‘E‘EI?I@Lﬂ"llﬂq‘illll’ﬂ’]‘lﬁ"l‘i\f(ﬂ 7 Uaziane1n1g 99HAIH N 19N IATHURYFT 19



15

1 1 v 1
o/ = a v A o o

pansiiugUaznauniatniian afuayuindduiuindenlasinisidefiddy asuniong
Aongandnsznaeuaasuiane tulssmauazaslasne Seaniduinsdnsdadny
Tunasiudnnssugaaugaina wananuugeladnvraianalasinisneasneninns
gusimuRsznaunsuinnssuazatseamalulad gneAnemians ananends
weien Tagdndusus e dud el danaenaa9n1sgAnAnEl Angiaians a9t
uazndpngan uazlnsun1saTayIUITHIMN1TNRT1N 359,840,000 (FINTDEVIRY

innauulauaudniiuuna) Tneegsznaediiunisnessns delasenisenaisaziiv

A 1
o/

v [ v & ' ' 1 o
TA39aI9NUTINATHENEHANEIANTAINRNIALNT 6 2D9UTZNATISIBY B8 NNANENAY
nzien wazazidulaseasefingiuaunisuinismaluladudnnssufiddgsesnimmnile
AENUN FANTINITUHINIE uazas 9y Usznauntsii lnmalulad (Uiuind aumsugia

2a91l5zineima (1)

aonTunsanssnuaratanaamalulad Tnsinnswsdnanunsaniun1sdavinseenms
miﬂiuﬁummmmwLﬂmeﬁrﬁlmmwmiﬁﬂm (BdPEX) um 69 Ta T N1 mn il e
@ﬂlwwﬁgmmu Tuaanreasaanua1Ls 94996 ad 7a (Key Performance Indicator)
YBINNITNYIR Y ﬁﬂ'wmmzﬁm%@ﬁ'mmﬂ"u,ﬂymmmyﬂm: 100 f#R19AaRIIUAY
mﬁﬂﬂ’ixﬁ’ummgmmﬁcﬁﬁyu%mﬁﬁLﬁ'm{m Lﬁuﬂ'ﬁé’v’mvﬁLm:%’ﬂwﬁ:uummiﬁm
1099 9UF AN e lA s Un194 098981097 U 89U TANITAIHHIATTIN ISO/EC
17025:2017 fnanisuanidugussanuazacinlsslulunisduidnenassmuassnn
Tuil 2566 o8 Tuszdu AdGeiintsduanemdineuiidacdelnsulasnediassdu Siver

FINNTHAILATHAUNTNRIUIARDN

AONTUHIRNTTHLAZOEVIEAYIALKIAE NAANYIRINZLET TUBIANTEWIN

Tuﬂfﬁﬂmmw?mﬂﬁuﬁmuqﬂm@Lﬁmmmwmﬁﬂmﬁ%m:mﬂq AITHATNATO N1 9T

1
o/

va9nAmiinnafsaiiu
WHENT
WAL TN T3HLAZNNT IIUEN1T 33N ULUATUS D T
TN A BTN UEAIUATE B EAT ATUN1TAI 1IN TUURLHIANTTHUATAIUNS
UENMTAEINAIRER AU ENEY FIANLATSENA ALEEHNNTAI19KUSENaLN1T IMNLALNTS

v rd o A P o
T N AT HAT L BIN Y LA BRI AN



16

° P
FIRIFHINTIN 6

Tmanendeiinaaiufinemisinnis wadsndndugeidnguszasainnisinen
AUFBH warAmNIAEINT wazdrdndugs vinnnsaen vinnnsdds udniamnedsnnig
wndsan vlaniannsnisfinuiundszanaw wazvinyingesdadzuasdmusssniiioUsyloam

ABNITHMUIYNTU FIANURTUTENATIRA

' v

S YUNMITNYIRYNLEYITTIATY NTSATRRITUYDIFNATUUHIANSSHURSATILNE A

¥ 1 [
LVIﬂT‘HT@g NWIINLIRUNZLYN 2562 2891 7 ﬂﬂ”l‘lJ‘lv!‘lJ’JﬁlﬂiiNLL@ZQ”IEIVI@G]WIFIT‘HT@g

1. WaHIT2UUN1TUEI N9 ANITHIRNTIN LA s T We Run Nl gy ey sz fnaaw

1 1 v

B LB NISUAMNIEN NI ANENRB LAY RS UUENNS

2. WaminezasiiugUszneunistniufids uadnanusneanisgsfianisus

LW’]Z’Eq’iﬁ@LL@%ﬂ’I‘ﬁTiﬁU%ﬂ’?ﬁﬂ’]%@ﬂﬁ‘TLLﬂE,»JJ N12BTUUE N9 ﬂ’]EITuLLﬂzﬂ"ITiluﬂﬂ

NN IRY

3. AniIun1s U anssnlaease ANl T uarnswe 8 unaeey ey (o T
fnselomluBondlreniaiddenn Tnoaseadasisaansonfiaduniniy

L4 3 I
ATALBNYYR LL@ZC?Nﬂﬂﬁﬂﬁﬁuﬂﬂﬂ@?ﬂu@Z@]’W\‘]‘UﬁZL‘Wﬂ

o =

U ARyAransayARaaulun1TIneg

LA
o o

4. guEBHLaraTuaEndn1sdnsensesan
°  _aa = T Ao - a ¥ o4 Y GE a

svansiAyAnautindsuuulnddngussasmiasanasunisinfionuiufanis

3 ¥ o o/ s a o o/ 2 o o~ P=Y

7 lakamswe Aty gnasnwisaniaudnnssuUlgunnssingsfianse

a dl 4
NYNITINBNIAN

5. aviasnuaraiuayniny U uRemluamndngdansafifaresnniingiae
anunsanenegsfeansafianiaiedeanlnelyUsslomannning Runialayan

NANTHATENTDRIANTTNYDINAIINYIRY

6. MUENI9391N19UE NI LATINITUALBINILATTHELAINSIWUE N9 51115

o v A o P | (%
2NNV IAE T RN NN AN SZAA WEERANIN TR g8

7. WaHIANENINNTT AUE N9 n1sund9an Lae ta SN 18INA AN N8y 11

% o ¢

[ o 1 A A P v
ﬂ’]ﬂ"l‘jﬂﬂ"luﬁ‘ﬁﬂﬂﬂﬁﬂ@ﬂq‘j \AFANHDA9Y ARAIAREY NI9TILATIZRIANEL L‘ﬁumu



17

8. WaWIANEAINY ARINTTBIE0 1T HIAN 8 INLAANIT8NTAUAITHEINITA

Tl&ﬂ"l‘iﬁ"lx‘l”lu LLZ\]Zﬂ’]‘iTWU%ﬂ"I‘j

¥ o a o J o s ! '
Q. LLZ\T’NW"I‘;?”IT—.ITW@"Iﬂﬂ"I‘iﬂ’]LuuﬁquﬂﬂquuLﬁ@W wm@mﬂﬁqmﬂﬁuwmsﬁmﬂu

o

AfufiaInIsaaT e ln Lazu3119978 [AUB9RNIENIHAIY ALY

v L4 v [ %4 !
TAsIds1989ANS (Organization Chart) §91U R 19 ANSSHLASAIUVIBALNAIUIRE

HRTINYIRYNL LY

aoniuuinnssnuazatananmalulad Lﬁuwﬁqmm@@:?uéqmmﬁ'mmumm'}
7(4) mulA998919n1905 773 fm%m'ﬁuﬁum‘fiwmﬁﬂwumLﬁu;;u%mﬁqqqm Tuszdy
IIGERELY ﬁ@yﬁ’ﬂmﬂmiﬂmﬁuuﬁ’mﬂﬁmLLmdww@memTuT@ﬁLﬁu@yu’%mﬁq\iqm
Tasemanialussans wusasnidy 3 ﬂ@imm Toun 1. dningatiaaniiu 2. ﬂ@émfmqwmu
ANYIAAATULAZNITHAHINd AN T B InT dlae 3. ﬂzg:umuu%mﬁmmﬂﬁ@ﬁmu i

[

= ¢
TR AAIN

1. ddnemsontiu Usenausae 4 9 Ae
T e O
- 9U3YINNS
BN LIRS
- uduRnas

2. ﬂzg'34\‘1mqwf—Jm’iwf—Jqmm‘;mzmiﬁ’wmui’mﬂﬁuL%amiﬁmjﬁi:ﬂ@umym 4
NIl
- quéﬂqwmuﬁwmmm% NP TINYIREWELE
- quéé’mmw%’wﬁﬁuwmﬁmmqLm:d’]wmmmTﬂ@ﬁ
- quﬂ(ﬂmLW'}:’%Nmﬁmm:ﬁmmmmLﬁwjﬂﬁ:ﬂﬂum‘s
- uERRIRNTINLAT A NTINE AN TN

3. ﬂfoglmmuu%ﬂ'ﬁﬁmmﬁﬁﬂﬁmu Usznauaae 3 914 Ap
- quﬂ(u%mﬁmmi

o o

UYL ARV ARDN

|
e3)

L4

! L4 o L4
- V;H«LEIU‘jﬂ"l‘iLﬂ%T‘Jﬁﬁ’ﬂ'}Wf—J’]ﬂqﬂﬁl‘iLLNZW‘NJ@N@‘LI AHATNHINTTTUNRAN LT

sadisng gl 2



Iasvaswovdns
(Organization Chart)

anuudnnssunazmenoamnalulad

18

anmuuuianssuna=nrenoainalulag
UP Innovation and Technology Transfer Institute: UP ITI

UK19Ng130W:181

O, O,
- = MW?HBM‘IMG’IHTMSH. . - i ot
duinvuanitu nmwmavmnssuﬁammw’ na.unuusn'lmmwaimu
B e | EREIREEERL | e
e WALESH 5nIE TR wWesTETs, Wmﬁmmmwm@lﬁ;mmrﬂhﬂ}
i ik sl - guaiamsnswedumpUiashanoanalifad weranamwmstamsing (wxwednini)
_ T - qUEDREINaA0D
m rermattin o ITA gwwrMme Wmma Omm ol
USROS %, -gmmﬁmsgx@mmmsnemsammmw
- DL 'J"“ TSI S QTS LRASTILWaN U
’ Se0CSIMELY TRk HAaAoU Wt Talunt Mobilty, wr::-ﬂuma‘ommwﬂoﬂmu @ wheLSmsiRs Aoy, whatsnismitolo, WhEtnas) LHaoLRRIMS
o
1 v Ps é\\% 1
3U71 2 Taseas19m9Ans (Organization Chart) aantundnnssnuazansyen
N
Lwﬂﬁ@% NUIANFIRYNELEN
d. o o/ N %“ ! T T = a [
nun Nmuummﬂii{@%umﬂmmmm WA NNINLIRENLLEN, 2567
\
v R i
Tassnsn9entsusnns (Adminis’%&ﬂon Chart)

@Q

NONUUUIRNTIH LL@WEW@@LWQT%T@EI Lﬁu‘iﬁu']ilﬁquatuﬂﬁﬂ@]“ZI@GNW"I’JVIEI"INEIW AR

AIHTS LUEIUNW’]’]V]BQ?EIW”L%IW L3~I mum 30 NINHIAN W. A 2562 T@ILLU\?TW‘NZ\T‘S’N

nnauavnse Tnefgdmasnisanntuuianssuuazansnoamalulad Wuyuanisgega

o/

Tneduinissziudnasniie seegdiusnisaaniuuinnssnuazatsneamalulad

a

o.

NRAITHUTNTT i@ﬁ%ﬁ’]u’lﬂﬂ’]iﬂﬂ’]ﬁuu’fﬂﬂ‘j‘iﬂLL@Zﬂ’]EIV]ﬂG‘ILVIﬂTHT@gﬂQ NITUUET NS

Ayrn1aiadenn 3995 BIHanIsannuRiansIiLazateneamalulad uazianun

o/

&inanm sy Aadsangluguit 3 fedl



19

(™ Z=urm

! W 3 UNIVERSITY OF PHAYAO

lasvasivaisuskisanivuudanssuuazaronaamnalulad uxIdnandow:lan

SO0A AN NS BEHNCS W 1iws
AENTSUANRTEINE AW

wzmAns e 55 2R Tandea
N EERTTRTTy ala ON TTey [{ AL

' |

LWz LU
Sndine Lnan

Irarrnsaeeind i AWy

U7 3 Ta98579M13U3H159m (Administration Chart) samiluinnsssuazateneawmalulad

NPT TRYNELYN
AN FONTHHIANTTHUAZOILVIAAYIA KIS NN AVENRYNELYN, 2567

Taseas19n15UiiRenss (Activity Chart)

Tasemannisufifsuanniudnnsanuazaenoamallad amAngidenzien §
HENLANARTI9NTE AT AWBTMN AViNENA gEmasnsaniansTnLazatamanina ulad
T UAMagega uaz usananuaRiarn Yayeyn iwiamindninemanniuudansanuas
angmaamalilad slumnessusznouniy 3 nguemngeslaun duinauanIin ngrem

4 o/ o/ a s ' =Y =Y y o/
ﬂqV]EI’]u'JVIEI’]ﬂ"INGI‘iLL@Zﬂ’]‘iWV’NN"MQGIﬂ‘ﬁNL%\‘I‘W’Wm"h'f;l LL@%ﬂZﬂN\‘i’]‘HU‘iﬂ"l‘i’]‘h”’lﬂ"l‘iLﬁﬂN\‘i AN



20

NERIMMUENITATINITANBFIAN WuvaaReuanniiu 3 aaueueey fAe gueuinig

[ %

a Y s < a dl A a i
1U1N19 V:JIHEI’J“’VEINGI’JVI@@@G @uﬂu‘iﬂQ‘iLﬂ‘iﬂQNﬂQVIﬂqﬂqﬂm‘jLL'Z\]$WiQ@NﬂUﬂIMﬂ"IWN’WW‘ii"IH

k4
a 1%

ARmsTon fasng iU 4 fald

T
UNIVERSITY OF PHAYAQ

!!I ":! Zr<"UrITl Fuusmsamiuusanssuuadionaainalulad umsnmdowaon

VIUUSKSIL WILTENTS VIO U UIaMS WL UUIWSE AT WILBNEUINENATADS

2 .l'
Serid Cndadroun D o Lk

5}
ELTET 'flnuj-e s SMLPMMSNUEIETY LGNS SNSRI LA ||nl h Hnl LInre

'! e 4

‘]Jﬁ 4 Tﬂ‘jﬂﬂi"lﬂﬂ"l‘jﬂgﬂmﬂ"lu (Activity Chart) ﬂ@NQ’]uUiﬂ’I‘jTﬁWﬂ’]‘jL‘WﬂN\‘iﬂN NONURITANTIN

LAZONENEAWALIAT Nn1ANENdNTLeN
AN FONTHUIANTTHURZ LV AAWIALWIAE, 2567

AUELENN9LAE D9SN A AR LA ATITIBL AN INHNIATZIHHART D9 LT E T
YDINQHIHLANISITINIaIREAIAN aanthsinnasuazatenaamalulad aniAneidenzien
asfiandnia n1aiuinispanatinsziniaeslfiinisun A8n Annenss 1indde
Wisznaunts vaneluuaznenenaminands Tnefnisuusmassueasnis buguensnng
PEDSE AN FARSLAZATITRE LA NENATIHNARTDN T 3 nqueude 1. ngaaad

A o

AATIZN 2. NFHHMEATN 3. NENINYaTIAnen flsngTugUd 5 fedl



21

s a

oo A = e o =
AUEUTNITIATRNHAIVNENATAATUACATITADUAHATWHTIATTTHNIANUN

uwanastunsai navlsad

Un3a8

Q\
U7 5 TngasgnenigUfiiaans ( Acht;({Short ) AUILANN9IAERITE AN RS LALATIEDL

ﬂmmwmmﬁmmmﬂm% Ng\j%‘l‘w)ﬂﬂ‘j‘j&lLLﬂuﬂ’]?_IWﬂﬂL‘VlﬂTuTﬂﬂ NATINYIRENLLEN

O
o
‘VIN"I ﬂﬂ’muu’)@‘i‘i&lLL@”ﬂ"IEW]'ﬂG]L‘V]ﬂTHT@EI NAMINYIRENZLEN, 2567

~o*



22

unin 3

=]

NANLNUNIENITUHURNRLA "Rl
wamnMvAsU§iRe

wannmnasUfuien lunisufifauaiugdes ee 119999931A91297 4NN

L4

NARANTNN9ATIINYIAELAFEIAATIENqAUnaY (TEMPO) dndninauniliieazes fell
3.1 mwLﬁumwmmsmsw’immmqﬁuw‘éﬁummi

nandnemsulsU e iudnszuonnisiidusen uazifisnsesiunaadunew

ogj ! o Aa o/ 4 ! e o I~
ANULAINIIZYNTAGAL ﬂ'ﬁiLL‘lJﬁE‘]J 19U TUN AN9RNTD RDATUTINITIALNY LAZNIT

9

PUFI Faunazdunauauidaudesnani1siuidenqgdunigainfuinasy Lasaeile
LAZENANT WIBYARTINT AINH N1TATLANATININ UazAdanasiaeasamsaduasd i
281989 lnglan1znisnsaaiiasnzimidwanqaunE slundndomennsulagy dalunislu

o o a [% 4 a 1% <
Lﬂmsﬂﬂqﬂfy?uﬂqiﬂﬁzLNuﬂquﬁﬂﬂﬂﬂﬂ AEIHATN HECBTH NN UIBINRANTUT

k4 kA 1 1
o

mﬁmwmuqﬁuw%ﬁummﬁL"?i'uﬁﬁumLmﬂmmm%wﬁ 19 Lﬁ'@mm? Uaines
(Louis Pasteur) ﬁyuwuéﬂ@gﬁuw‘%&ﬁummmmmwimﬁmmmmi uazlsaang g FifinennnIs
vaTnmaamnsfitsudan mihyuwui‘fﬁffﬂzjmiﬁwmﬁ%mimu@mﬁuw%ﬂ( %% NNTWFLeD (5%
LAZNITLA USNEIBIMNTatIlaaAf s (WIANE0L. 2560) AANIHYEA9ARITIHTA 20
Lﬁ@qmmwm‘mmmwmﬁé’fqmiwim%’h mwmymmi"fuﬂﬁmuqmQmmw%‘qLﬁuqaﬁu
v‘i'ffﬁﬁmiﬂ’%mﬁ%mamwﬁmel:ﬁﬁ;ﬁm‘%ﬁ@ﬁmﬁmwu WeTrlsufiuaanlaansoes

o < ! ! [%
WRANTUNBINTINDUBBNFARNIA (‘Nﬁﬁ. 2553.)

= a va

L2 Le ° Y 1
Tulszmalng n3nsaediasiznedunsa lueimisgnimualalu g isUfunam

ATUAYINUINDIS Good Manufacturing Practice (GMP) LazayLLALATIEN Vumﬁmmmmﬁﬂqm

q

|
o/

i @ B9AUA N Hazard Analysis and Critical Control Points  (HACCP) 71 4 mvinTag &11i'nau

ADIZNIINNITBMNTUAZET (98.) BaTuunan WAL S U NAREMITLUT3U NIWIA 289

|
=

a0uUsTNOUNS HBNANH naNAneAansuanTs Selndmin afledBnnsnsaeaeuqdumEeln

U

819113 TID9BIANHIATFIN 1SO 4833 uay AOAC Wialtiuuuoveafifdmsunesfifinas

MT993LAT giemaNIsTyIuAeuNIaIUAInEN N191E89°9 NMANIHIED LazNIITLT NI

s ¥ ! ) ¥ o ¥ a va
Qﬂ%‘ﬂ%ﬁl AYNALDYA Lﬁﬂ?‘iﬂwﬂﬂ”‘l‘i@]‘m@ﬁﬂf}q}iLLN‘H?_I”]LL@ZN@@IV"I‘NT‘J\‘]ﬂNTMVJﬂ‘VT@QﬂQUG’]ﬂ’]‘i



23

FMTUNANAUNAITATIFIATIENTRUNTEATBLATBIATITILATIEN AUN T UL

9

[

U a s a = < ¥ zﬂl a i a = i o/ Y
@]T%NG] (TEMPO) ﬂ”l‘iﬁ]‘i')@’uﬂ‘i’wﬁ‘\zauﬂ‘iﬁﬂ'}ﬂLﬂ‘ﬁﬂﬁm‘m@’]Lﬂ‘iW?Jﬁ@Z’NuVI‘J%ILLUUﬂmTuN@I Lﬂu

aa = A o £ oA ¥ o a a2 o a o i
’JﬁVI@NﬂUWNL@EﬂW‘WGN‘LH?.I‘LlL‘W@Tﬁﬁl‘i’)@%ﬂ@qﬂuwﬁﬂuq%ﬂmﬂﬂwLL@Z@I‘ﬂﬂmﬂszuwﬂmﬂm%

[
d(d

BIMITUATFIDY WANFNINUINABH TTUURINATL [FUANNNTUTHIUIIWNIN AUNF BTN
\iunniiga (Most Probable Number: MPN) 988115 ALUEBIRNIE NITANAREL LATNIS

amnaLULS AR TnenisanassulsznaundnsesUjizen 48 v uuadu 3 svduliunns

S A

Fovimndiiadeun1sideansaneszauniaiun1safien 1AseserAsaeae UL uULYesBeil v

o a = v ¥ a aa
mmﬂLm:mmmmmmfyauw’%ﬂmm%m\mm ABUIIENTHUNALTH CFU/g, CFU/mL, MPN/g

W20 MPN/mL Aualinfaasiazaafiinuanesianaaal (Crowley et al., 2010)

WHFzUY TEMPO %@mﬁumﬂumﬁﬂﬁﬂ/ﬁmmmmmmfm LANAINTINNTITETUNIA T

Vv Vv

! C A % o/ & ' & ! a v
NEMN1 LL@]ﬂ’ﬁ(ﬂﬁ‘J@’JLﬂﬁ’]:ﬁ%ﬁgﬂmﬂﬂﬁl\ﬁW@Qﬂ”lﬂﬁﬂﬁﬂquﬂNm@LLWﬂuWﬂuﬂ’ﬂuﬂ”ﬁfJL?‘Iﬁ’]ﬁi‘iﬂ

a va

FEMINNNTAATIEN UALNRINTTAATIEN JUFTRMAIRagfdilnaunamaninaunas(Ud
1. ARNNUNAUNITRENIBNANDL

- v v o - s ¥ ~ ~ o -
ﬂqﬁLﬁﬂﬂ"ﬁuﬂﬂ"ﬁﬂ TEMPO Wﬂqfﬂﬂﬂﬂ@'ﬂﬂﬂu@q@uw%ﬂL‘U']‘ViN'TEl HHUANR G DN

1
o/

INNUTTAIAVDINITANGIT LLZ’\]ﬁ?Iﬂ‘LI?I’WEIﬂ’]’iT"h’Q’MﬁN’Mﬂ’]’i@ﬁ’J@ﬂﬂU V"I’J'WNT%TG’I“ZI'EN%% TIARARS

q

#AATAMITALIED ANNITUN LASTANNITRTITTAUANAINAN 39 (NF1N1T0 7 unui Wl

' (%

HUNUAINABIRT988 U T Ne@aUatuTaqUu ANDYBINNAR ULATIBUVIENITIUIBIVDY

nasUfuAnN1TnaNAHNN INARaL

o ' v A o ' ' A oA YA
PINAIBRYINHNBIAUSENEUNTBRNBRLLANFATNIINYDUIYYBITE LU Nﬁlf’ﬂﬂ NﬂquLﬁu

A L4

nangs Hponunile floiugs vaedasdudeqfunty AaeRaITINANTENLIBIIBEMI9HED

1
o

Fa8819 (matrix effect) LAZANINNITNIRAAUAITHIANILANIITE NOWIINA (U1 LiiBga1n

aaa

r'd o 1 1 A A r'd A o 1
?NV"I‘ﬂ‘jzﬂﬂll"ﬂﬂﬁm'lﬂf:l’Nﬂ’]@ﬁwNﬁ@ﬂ"l‘ﬂ@‘if&]"ﬂlﬂﬁﬁzﬂu‘l/}%ﬂ ﬂ"l‘ﬂﬂ@]ﬂﬁﬂ‘iﬂ’] LL@?.iﬂfyﬁy'TiHﬁ

LASES 1 W98 MKa (Cirolini et al., 2013)

v I
< o/ o/ o/

2. VANNTUNATHNITILUAYIANITAIDE N

finpemasiluayaszyfiin1vAsunau RS auieane ussqluneusiivsnas dn

a

a0 uazly 119573 un384190 ABIAILANYUNGT UAYTYYLLIAT WNITIUES AN AN AL

U

FHANAAA T DU BINHNITIN NI INIUNT BATAAAIIBITAUNTENBUNITNAFDY LT BT

Y v v 1

FBYNUAIA IS IMUATHNIANIZ LAY ATI9NOL AN FEAARAITENINTAAAIDEN WA



24

1BN19 2IADINTARLNITED LATNITAYIAFEL AUaNHNITAALRIDY LAY RTINSO ND L

ﬂﬁﬂﬂﬂ%ﬂ@rﬂ@]@ﬂﬂﬂ‘izuquﬂ’]‘i
o ¢ ¥ o 1
3. NANNUNATUNITFTENUALIADI NGB

=1 o/ ! g o = ¥ =Y 4 nl/ = o/ ! a «dl
NI9LFAFUNAIDENADIANAUNITAE WA AL AR T@ﬁmmﬂ@mm@ma%mmmw
S9UA BNE1TAZAUE DT NTIMHIZEN LazyinndasgailuidaifaadunasinUnaaay n1s
o ! " = ° Y A ac o ! o ° g ! o
NZ\TNGI’]E?—JNTN‘VI’]ﬂdﬂ"l@i’l’]T‘ViQﬂ‘i«l“ﬂiﬁlﬂ‘i:@"lﬁm@rz\lNN’]LNN@LL@&/MTMN’Z\]TN Wudaunuaeg
AIBDLTIVIIANA

1
a ‘A

ANTABNTEALANNNITBINABININTNIINTHAAIDY N UTHIUAUNTEIAIAI1I9ENL

LATTINITIALBINITANAREL WINABNANNABI AW NaD19g9nanEaenTsdn Tung

a5 ' a v &

naUTH mndenANIEsa g finll enevinnusunngaunsgsanandneninuesds sl

o = = o o A Y o & o (a 4
‘§$C°‘IUV"l']"mL"’Vﬂ@’N@QLﬁHQG‘Iﬂ’JUQNN’]ﬂQ_]VI AANBTFEVIUANTEINTITUAZUFTLAUNITU YD

Q

e

UFUReY
o/ [ ‘dl = o/
4. AANNUTANLPIINHDLAZIFANAND L

NANUNUAINUABINTIIRDUNDIHERDILAT DY TEMPO Filler LA3 89 TEMPO Reader 9

un - e p3eets uazaUnsmmiua Insnsasfionssey naamensonlaamuas luifiu
fMUANITRDUWIEY NIUFBU Y381U1995NB1 BWTALIED N1TANAFDY UASIAARUILADY

v

@ﬂﬁ@ﬁ?ﬂﬂﬂ’lWﬂNU’im T&I‘Vi}lﬂ’ﬂ’m LLﬂwLﬂU’iﬂEWW’]NL\?ﬂufﬂﬁ@N ARNUA

ABIATITREUTBNITVANDL LAVTHNITNER URTTUNNADILYBIBINITRLNTDURZNA
wmﬂ@wmma WANNLNI9598 8 ANTU nM9susadiunen n9Uaeud vaeauRaUnfiawn
paninanlatunisnaaay el szun TEMPO TannsdtenTesayanieunslan fvnesmaaaqay

v ' e o 1 v (2 P v v 1 o v !
N1IIUATNFIAIDYN 2IADINNTLALNITR LL@ZﬂW‘i@T‘iﬂgﬂﬁﬂ\‘iﬂﬂuuqLﬂqLﬂ%ﬂﬂ
o ¢ ¥ ! 1
5. NRNNUTATUNTITUNLIENTITDIUNA

P v Y, 1 A Lo o o '
N1TANANDUY mmfmum'ﬁumm@qmwgu LAYIEELIATINNMRARINTLUNTNAF DL LARY

a A

Uazinn NMaAsuulaIgun AvEesresna U 19 NAREN15I93 ) 2B AUV LA T A HITHN

1 1%

o ] Y. 1 1 ° ' 1 ° v |
ﬂﬂﬁﬂiyiy"lilAﬁT“h'Tuﬂ’]‘jﬂquNN WHAATUATARALNADIATIFFDUNNTINNITANDUUILY AT B

TEMPO Reader iAnun1959%H n150a9e n15Usian w3aauRAnlnfaessesinaey #od

o

v 3 a ad .dl ' ¥ o
BYNNTIABBNLLASATRUNTIATNID ﬂm‘j\‘muwfu Lﬂufﬂmmﬂmvmm



25

HATILAS BIUTHIA AR BINIUNTTNIURBLUNENINEIU IAgRTa9FaLEdnnI1svaaey
FEAUAHIADIN YIUILIIENIUN 5HIN1TTA FOTHLVBINAAGUANATINN LATIBAINUIIFDU
91N52UY [NAeNSUNaNLAS B3 lned R TR Inesnmenn1sReNT AN NN FHNE

ﬂﬂdN@‘i’)NfTﬂﬂﬂ?ﬂﬂﬁ’]ﬂﬂ’N LASNITUIRNITVIANDUY
1% s ¥
6. NANLNDUTNATUNTTAIL ANATUATN

vavUfiRnssasiinisauanamnmnialulaslndensdasedanaaunuiivianzas
A oo ! = f g A A ' T” = o
WWaENTUIBIMNTRNTE N1TANAREL LAFBINE UATANIILNITUNAINITO MNARINTITMNe
VINNAATUANA NN NN AB932TUNTTIILITUNG ATITFBUNINNAG UTLATUHS

NIENUADYA ANBEN UaTANENNIT LLﬂ%f?IﬂﬂH‘Vl ﬂﬂ’ﬂ‘i_lsf‘lﬁ&l

UAN9INH ANTRRAIHANTTONLADIA R NABLHEIINNAAAL ANPATUATN NINANDUEN

[ 1

NS UNANUATE19DY LaZNIT 819NN TIARELAANNEINITY N19ANHNIINANNETD

%8 UTUINHNANITN AT ﬂﬂi;lﬂm@flLL@ZLWH’]ZNNﬁUﬂ’ﬁTﬁ\T‘M

o/ L o/
7. NANNRTATUNTITIIENTULRETDUNIUNA

1
a a A

NMTIMENTHNRABITSYJARNIEYINTRT ATVANDU NANTTIANDL LL@&’W%QET‘WQﬂWﬂ\? nIn

q

1 1 v i
o

tl) =1 o/ ag ! ! o/
WRATNIBEININYINNITIA mmiﬁmmm’mgﬂ LLUUVIﬂ’TlﬂHﬂTWJﬁVIWN@U TN V"I’]’i‘i’mﬁ’MLﬁuﬂ’WV]

LR AUTAAITHETNITOANAD ANTRTITIRITTNANTHINS B (N NN U A BB BB 1MuA T

ATINUTIHANART LA RUYE LU MNNY

DY AV INHARBIRTHITAFBUNAL IAATUANITIUAIDEI NITATERAIDEI THID
BIMNSIAENEBUATNNTA LABEIHET 1Y AN19N1SUN RUFURITW gNaussy Lazn13INeNIuNE
srUUSA T Rgas AN AINENN5 0 IHNMTRIUNALYBYA UATNADIATLANENENISIAEY N3

LLﬂgT?I LL@‘&iﬂ’]‘iﬁ"l‘iﬂﬂ"ﬂﬂﬁdﬂﬂﬁ’NL‘ViN’]EﬁNN
d‘dy o i a = (Gf
3.2 NHUHNURITHIBINTIATIFIATICRINUNTE EUDTNTT

NN3A9993LATNZNAUNE S IHDIMNTANANNITAUGIHAD N19HNFIBEBMITHIED
M9 ALIT B B NTIMNIT AN (1% Buffered Peptone Water) a1niinle@snis @aasuuy
#17U (Serial Dilution) waziw1zidaluamisid eaide (Culture Media) 1434 Plate Count Agar

a0 30-37°C winszeziaan 48-72 Falus uaniiusuaulalad (Colony Forming Units: CFU/g

9 U

waD CFUML) $9u9dfesziunisuuidousnsqdunia luemns (nsninaidansnisunns,

¢ ¥ o v 1
2567) (ﬁ@]ﬂ‘i, 2567) mmmmmwﬁummmﬂu 3 Uaznanan T@ILLﬂ



260
(1) N193uqAuN3e994 (Total Plate Count) i aUszIdNIzAUAINTza AT (U Lazany
MY (NTNANEIAEATUENIS, 2563)

s | 1
(2) NI9TATITRNTIT QA UN Fanalsm wu Samonella spp., Listeria monocytogenes, WRE

Staphylococcus aureus (NTENTNATITUGY, 2560)

(3) N19M5I9NBUTAUNTBUST (Indicator Organisms) b3 Escherichia coli (E. col) i@
Coliforms A9z N 1stuidenanfelfnaniefaiinasy (FNNUARNIINYIANEATULAY
walulagunen® (@), 2565) aminsimmanatrmansuazmaluladuneend (sme.),

2563)
3.3 ANNATIATYLBINTIATITINATIERANYFY Iun AR s amsuLl 5L

° o A L4 . Lf v
AN ATYLDIN1TATIIAATITNAWNEE IuainsulsgdenansasqUlmdn 5 Usznns

én(
he

1. Lﬁ@mwﬁmmﬁmm@juﬁﬂm mimq@quﬁuw’%ﬁﬂ@%mmwmﬁ“ummﬁm‘[‘m
1ML WA FITINANTENUABFUNIN Tmmawq:sfuﬂqmﬁﬂ HA9D1Y WATHUIEIT DY
(NFNANHFNFRTNITWNNS, 2557)

Aﬂl a @ a o/ ‘Adld o a = s a s o/ ' N

2. I BUTINAMATNUAYE LN VN U ARSI UIN AUV Z e A RN TN U9En
BHRDNFANINWIDRANNLRLNAD NI TR

3 W BATLANNTTUINAITNA R mimfmmumNNN"'}LNNMWT%@Nﬁmﬂﬁuﬁu
UTEANTAMYBITEULFYIFNUIA (Sanitation) LAYNTLUIUNETRITD (A (AATNTT0, 2560)

PN

4. Lﬁ’ﬂﬂi’]\‘lﬂfﬂNL%’ﬂﬁuT%(ﬂﬂﬁﬂ Nﬁmﬁ’m‘fmﬁmum‘sm%ﬂ@uwﬂm% ﬂ‘J’WNTQfJ’W\‘iT”V

2
=

nEUElne uarasnsnussiuluaaaisissmauaralsemelnsan

5. i aUfuRinungnung nandmnamisasadulUanuniifmualy Usznie
NILNINENFITNEY 589 FANARMNINVEDNIATIIM naninanSeanly uazasn1stunisnsae
a ¢ ¥ a A %A o PN g ¥ ° I
Ainsngneesamnan g auniafivinbufinlan Genasny Samonelia Tuamnsdnsagy uay

St E. coli Tuifiss 10 CFU/g

N13A3993AT1EINIS N AWE 8 A RsTaum e mnsulsgiidunszuaunisdfgy
dI 1 ~ L Vv v = 1 o d| - o A
Alufsunrannasssgenmaesyuilng undaiuededialunisenssduansgiunianan
211928903 TNAEDARRBIALINTAINS  N19AANNI9a89IATIASARTNA DDLU f TR
wazHRsg et iAnNg azenetnlsymelnaannsandnemiafivasnds Samnn uay

TrsuAudasiuainsanalan



27

L4 e YV ]
AMHRIATY2BINISATENUFURNT N19M9293LATIENARNFTUALLATRINGIT
ﬁtﬂsqzwqﬁuw‘%ﬂ (TEMPO)

a

a ¢ a a s dl o o g a AGE yGt ¢
ﬂqﬁm‘i’J‘VQLﬂ‘iqtﬁ’?ﬂuﬂ‘iﬂﬂ’)ilLﬂ‘i’ﬂ@G]‘i’]@l&u@’]u’)uL%ﬂ@ﬂuW‘iﬁ TEMPO 71 [ l1n1909%

q

ADNTNLUUSA TR [WHA A DN a1 IANLATEIMNTART Lazdaeg9e nFauanasn Iagly

UANN19 MPN (Most Probable Number) WUl 16 Mase T(ﬁmmm'ﬁm’mmuw@m‘mmmuLﬁu

a

Tnlafinasuiiagiin (Colony Forming Unit) ¥3e ExiiEw (MPN) mensi (g) wi3eme Aadans (ml)

ET)

POIAIDYN FINITOATITIUIIUITD (A LHEININ 190 TTAUANMNIABINT 1 79 40 FIN19D
peeiuLde lafale 10 89 49,000 CFU/g WaTeiUAINNIABanadt 1 Ae 400 a1N19059995L
Falafaum 100 fl9 490,000 CFU/g WRZEINITOMTITIATIEHLALIIENTHNANITATITILATITN

Taagnssamsa andusanlunisiwdandansns nsesenamIsiende uaziAHLHLEE

¢ Y

Lﬁﬂﬂ@"lﬂ\fﬂ‘}/‘]_lﬂ’ﬁ%/‘]_liﬂ\‘lﬂ'T‘Nﬁ’J“‘VﬁLﬂﬁ’]ﬁi‘lfiﬂ'JEIN’Wﬁg'TH ISO17025:2017 uay HIR9FTH AOAC

Falunnmsgiunissusasszaulan

3.4 FEUHURY

o I o

L3 ! Ls
quﬂmm‘sm’%mﬁmwmmﬂmmeiwmu@mmwmmgmmmm% ATLHRNTT

M3I9ALATIEAAHHIATF MBI TRNIEISO/EC 17025:2017 TnefldumaunisUfjufusaun

o

ﬂ"li%/‘i_lﬁQﬂﬂ’N@’WﬂEgﬂu%ﬂqi@uﬁﬂﬂq‘ﬁ’m\‘ﬂuw’Nﬂ’ﬁ‘ﬂﬂﬂﬂ‘u TﬁﬁLLUﬂﬂﬂﬂLﬁu 3 NUU AR

o o 1 v Y Do o 1 o o 1 Y. A Pa
1. N1995UA988 19K ANTIRIBYNIUATIBYINITINHIUUTNTT NIRALULNDTN

1%

AP AIINABINITATITAATIZN UazapnIanIasIee s an e W

4 1
ARIEHAREUNgaEIAvEne (1

v

2. N15A9993LAT1EINIBNFURNT 19 MUIATATIENNANEY TUFIBY199INIINIT

FAN19AIDE19 NIUFBUAINYNABNIBNFIDE WALLATTRAA8E1991AT9TuME 8 Ix
AU a9riuANNAANSINIINN1TRA LD NNAREL ALANNTeEENFaDENd W
UjuRn1sesey uazAAuNITRsIRAATITauANANIATaL

3. m'ﬁfmmmw@mimq@ﬁm‘m:ﬁmmymﬂg‘jﬂ’ﬁmﬁ IMRTAALATIZAIATEY FAY
Tusgammansiatinszinaaey LL@tﬁ’]NI\‘iT‘iﬂyf/jW?J‘].I%‘iﬁ"l‘ﬁ‘ﬁ"lﬂ’]‘iL‘ﬁl’ﬂ’mézﬁl/ﬁwﬂﬂ"l‘i
naaay a1nnuas eI danisiae e avinTusesnan1sins A ae L
AesaydAlusissunanisiiaszinaseulaeyuinianesiinig wazinne

Y A o A P
ZJJ‘EUU‘JT‘I’]‘JLﬁﬂ‘EUTU‘iWEIQ”‘IHNﬂﬂ"I‘W]‘EQ@’JLﬂ‘iqféiﬁmﬂrﬂ



28

v ' 1
3.5 ABAITTLII LLazﬁqﬁmsmﬁﬁumsﬂﬁu(‘?mu

A19A999LATIENANTNNRAT NN NATITNYIAIYLATBINTIFTIUATIEN AUNT L ULIL
Salwi® (TEMPO) innszuaunisiiaesntuanadenne o a819LASIASA HBIINAHARIA
ReuiindulndunenlnduneumilsaneaunananugnaseuazAHRIE el aaaInans
nagay JUfiRuAsResfiRnniinasey gilanislendoile uarsruuannINTDy
vasUfiRns TnedSenlauazannasindiensdl

= ¥ Y A

3.5.1 Waulaamumu it

1. U IRUABId AN AU IUANTATIINYT WATlALaBAES NSRS
o/ ! = o/ ! o/ o dl
FIBEN9 N1TTRINAIBLN URTNANNNTYINNUYBILATES TEMPO

2. ufuReunssnunisdneusnuazinfunisdanduaoinainnsanew
UFURI AL AU

3. ppssangUnInlesiuaauy s aundfanguufuifinis gede wuanan
BHINY UAZEUNTUBUANTEALAINNRIDIFIBENY

4. apatiufinaayan1sUFuRviussNATUaN Faman wasan1snaeundauln
AILANITTUFAIDEN9TUTNNITINHNS

1 ¥ [
3.5.2 Lﬁ@u\fﬂﬂ’luﬁ?@ﬂ"l\‘lﬂﬂﬂﬂu

1. A999aaUTAn H5H10L ANNLTT9T0IN 9NR LazTeyaTadantN ins
Autudee3UENSABNLFMEE1IN NI LU TIATEL

2. fnanidnasfiusunnafinene aglunmisiiazetn Daain (u3adn uazlud
malAeuulasiiaenssnunanan ARy

5. AOafUATT A998 19 M FPLLLAZATI9REL AN RDAARDITENINTHE
fpe 1P WNTAENITE Laznaavasey edasiuniardudangng

4. paafusnenuazaussiesenielngoma A msnzanUsiane AR om
uazAfunamaaauns iuszazaafidmue

5. mndaagsuidnlusuinannissudaente guiRusesiuinas
AAUNA WIIKFULENNT wariansainniseaniundaufiasiaasmuantouans
npUFLRnNS

1 v 1 v v
3.5.3 [WaR@aIuLATaIHe AN WRLDINISL AL D

1. A999FDUFNOIUZVBIATES TEMPO Filler tA589 TEMPO Reader AU LAFBIHY

& v [

Dua uazgUnsnsfiifiansnsnanlawynass



29

1 v Vv 1
=

2. \ndnsflefiinanaArngnABITaINanITaRaLRssat tuan g o e
WunsEELIfeUvEanIusey wasluindmuanistingedne

5. nsnaapLda win L@?.I‘ﬁ;uﬂﬁ‘iwﬁﬁl TUNNADIY LRZANINYBIBINNTLABNT D
miamaey uazianfuAnsnanlrim

v

4. pwnaidsdusznianasauasufusneenudanlafiguantie min
WUNISEBNANIN 1195980 Nsdusaunen vEaauRAUNAEY sinealstuns
NAFDL

5. AENAINNITAUANA N INAEE D8 9BME DTIAAILANATHLHUAL AN

AN BINBIUT TR

¥

4 [
3.5.4 2aNILAALALATAITISINIENINNITVIAFNBU

E4

1. UftiRsmmemafinlasnide uazweniufiggarnaanainiuifianadss
nansUsian

2. wansasgwnilwiaidsadunasgadaos1mnads Tnsianizdaesn
ANAZNDY uand vidasiannamilag

5. 1@ansrAUN19d pa 9 M raN T UT AR g SLAT U NI AUNE 67
pAn1os tivelnaag iuraenEmaaadneAsagay

4. paupuUARalign gomgf uazazaznalunisuamdnllndsnaaey
nANAENNIIRELRN DU TiaEosmfinesasma il annide

5. P59 AELNTSTUALNTIARYEIFIDET 2R MNTLAEITE LazN1TANARDL
ABWHNLAIAZES TEMPO Filler

6. AanamaLANNRANAan19asTun1an Tneaasluiniasa@a wasanim
RAUNA W3DIBIMAIANANTBITTUNILNNTEINA

7. 09NAA T UNAETA AN LA M AT uA WeaNTinnaEuALLAY
ATAUGANTTUH

8. 11NLA3 BILAANTAATHLABY (NEINI908 ULNS AR 1S 0 (N EINI90
USZHIANANITATA MINATAAZINAG BLN [INAAILALLEY ABSATITADLAINAGUAS
Fuinnsnngientaun iradnuns

9. WHANANIIVNANBLFINTDAINITNNITATITIA WUNARAUNR NITBNAAILAN

v

Qmmwfwmmmm AAITZIUNITINIEITUNA ATI9EDUNTLUINNTT LATNIIT0dN

a v

NARBUEIRNID U TRreeveslufnng



30

3.5.5 ﬁqﬁmsﬁhﬁﬁumsﬁmsmﬁ LASITTEITUNR

v v o 1 o - P

1. 59998 UANNATLAINYBIY BYAM DL 1Y T2ALNITTBIN9 ¥HANNTA
FLHLIAUN URTADIUENITATLANANNINNBUTUIDING

2. 31e9una e lanunsfinennassfueilasiasvuariinaaey W CFU/G,

CFU/mL, MPN/g %38 MPN/mL

3. ﬂ’]‘iﬁ@’]‘jmqquﬂﬂ’]‘iﬂﬂﬂﬂuw"Iu‘ﬁ%ﬂfﬂ WAL ERT mmmﬁqmmgm

v
o/

o L3 o | A v L4
NRENTUT Uixﬂ']ﬂﬂiﬁ’ﬁ’lﬂﬂ’]ﬁ"ﬁm@"ﬂ ‘lﬂ%ﬂl,ﬂm“ﬂﬁz)l UuLenN199ey I@Iﬁl@ﬂ%ﬁﬂﬂlﬂmeﬂ
¥ o a a o/ i a = (dl
T‘lﬂ@iﬂﬂu%uﬂwﬂﬁﬂmeﬂLLNU‘YNHW‘H’.IWW?J"V
4. ﬁ’?ﬂNZ\]ﬂ’]’i‘V]ﬂﬂ@ﬂﬂ%u@ﬂ%’]\iﬂq‘im‘mﬂgﬂ AAITIENTHATHIBNNRAYBIAD

NN LL@ZTNTW—N"I%Lﬁ%ﬂ"I@I/’J NI AN AANITNEINIT0 2B

5. HANITNARBUWAZY DY A28 SUUFN19T 21dN2 DY a7 MBI NHIAIINAL

v = Q.T 1 ! v Vv ° U, dldl °
NTILYIEN L1632 LL@ZNG@]@?J@?#@G]’QQLﬁuTﬁWWNEWHWWﬂHWWWﬂ’]ﬂHW

| 1%

6. lpNENTLAzYayABIANVITeinanssEsnaaunauln sanfeBanufiRem

PFNAFDU UURITIAVIARSY LAEDIReT l LaznanEa NS



un 4

31

wiaian1sUfifen

L4 o L4 A v ! ~ L4 A L4
Gfum‘mmml,mqw V’]}ﬂéﬂ"l‘WN@G]ﬂmsﬂﬂqdﬂﬂ%Q’]Wﬂqﬂ’]ﬁLﬂ%ﬂ\‘lqLV"I‘E"IZ%Q@%VI%E

¥ va ¥ o/ ¥ < o/ a va ¥
(TEMPO) U T Rvmaasilvinee Aang wardszaunisn wnnsdmadandfifnisniu

98893 WiniugmlunisdiiunsdasEendan aunsos

L4 o L4 o L4
(AIe NN G A U‘j‘iQWWNQWQﬂ‘iZNQﬂ Tﬂﬂﬁ%ﬂﬂmmsﬂ

9

4.1 fangsn/unkU iR

9
A ¥ =g
YIENEIABY ANU

LASESEE AvasininIaANaNnIg

o/

HN19m39931ATN A UAMNH A AT N9 88T NEIA08LAS B9FLATITN AUNS o

(TEMPO) ﬁﬁ‘\?ﬂ‘jﬁNﬁl’]N%ﬂﬁﬂ‘Viuﬂ ISO/IEC 17025:2017 ﬁafz

TN 19E R TR U AN LA AN U T UN AN 92 AILA AL ATNTTH (91 A

o o/ yv i a AI a \ g a il
AARALLINANIE AIBTE LAZINNNITUTL WA NAN T@ﬂﬂﬂ?ﬂﬂiiﬁﬂ’l%ﬂ’ﬁ@ﬁ’l@qLﬂﬁ’]:ﬁﬁﬁ

ANGNABY AnTaaBUnaUln dndunismeluszeznanfitmue waziduniasgedeaiu

a L zil
FIYRLLBYAANATTING 1

A157197 1 fIANTTNNTITATRUITRNITATIAIATIZN

AATIEn

flanssu 1287 whnsnerasiansey inomnsUaELfin
FNHNNIS Faain
Liawmnfidants | 30 wiit St ietnsanatefinngnszuannis] 2oy aluludaesuus nisuazsia
o193y A3997LATIEN R 2 D3 AATLN AU AADHIIYNABIATUNINTBEAT 100
nat9an T ananua U5 urannanran| uashuinnsadusiangg
WEUUAN uArAHNTaRDUNAL (A
2.9ARFLNAIN 19U W alnnaslfifinig s aeda| nesfifnaussiangunaninmni
WaBNTES wazdaeaUnT0l AT NALEA| AITRBLAINHNTENATLYNFIINTS
peNUiTRNTUA Unansty iWesne wazwsonlaem nenEnufiifm
FangUnT0l neuENANTVAGEL
3.ARaENAILAS 194 Welnanaefl amnsaeade uay a19af am1adeade uaznin
LAYAWNTIAEY n1sanasaudefia Usnias uaz neaaugnassmndinaany oy iy
e AN RIS ENITAREL| anTnaNyTol uazirsADIYsaEaz
100
ddniunnanana | 3l elinawdsniesniadee| UfiRaaiuseuasunaaasas 100

LAZN13U559 5208198 THN15A
Wnluaindsnaaay Taglaeri

N15URTaRLATNTFAUAIDYS

Tufinnnsaausiaesns uaznanIuax

AUATNHIHNUNATAUR




32

5ifiunaniansna| 149l [Aelunasiniaies TEMPO Reader nantanaasulnsunismsasauLay
ALAs1E (A $UN15A59I90DUA 1A NIUFLUTEHAE 100 LazHaTAALNA
ATUNAN AINGNABY WazA9NH| [AFUN1TRTIITDUNENTIENT
fommeqﬂuw@ﬂ'@uuﬁfﬁwvmwﬁ
T8N
6.4ALAuaR 19U Wetnadesdla dangUnanl uaz Aui 1ndesfle wargUnaninaunis
gUnsniLAY AuAUGIR el s un19v AN AsasapuANS s aEsaEAL 100
F9I9NBLAIN azatALard AL uas 19 nA ey uazaandalnsun1adnnianis
Be 908 waandmsunNsTaasimall | anrfimue
7Amiaeenng|  Tdalne [ AT A1 89 UNAT § N7 DY) FIEIUNARNIUNITATITIELTBERE
N"5R5993LATIE psuaau Tenuaamnizan uay 100 TnglumuasRananaifisiusis
amanseunduln F29879 NANITNATDL LATANIE
18920
Buawsy udmal 1Buid  ielgduranialasuuasuazlasul gduusnialnsunasnTunnae uaz
Sulusnaauna senmnane iuszeziaafidamial s1eeunala funisasnaunasty
N"5R5993LATIE Tnesnunarudunsoya srBziaandi A luiesnansasas
95

1 ¥ 1
a KR o/

WU measRnaunansiinaulaBaufsunafifiniuiuu mansuas

o

FaBIATiuATHANT T 1 ATEUAGHATTHGNABNIBIIBLAFINIY AITHNIDHYBILAZEIEHD

WATARR WNANITAILANATININ FIHINFIBEN

‘jZEI‘ZLfJ@"ITHﬂ’]iNGN’ﬂUN@TWLLﬂ@%/‘LI‘LI?jﬂ’ﬁ

(7 v

NaasaaaLEn ATTHONFABNYBITIENTUNN LR

v

1 v v o v o ~ Pl
ynfianssulalidullanunmang gUfiRousesiuiindgm Bnsierame way

FURHNNTUATIIHAMHINIEEN 121 MedmsEEndandIsey navanaaULAiasla N3y
WHWNTASBY NMSRNEUTHEUFIRRNEN vEpnsnunaniuseuivinlifinaanuianana

NIBNAAATHNANENFINITUN (2 Ui DnAnTaymsn

v
4.2 mum@uum"ﬁ%msﬂﬁuﬁmu

1
a va

1 Ls o 4 a
Tum'iﬂg‘u ﬁ]ﬁ'ﬁé@]’]ﬂ@ﬁﬂ 389 N19M9I97LATIEN QMﬂWWN@Wﬂméﬂ‘ﬂ'}ﬁf‘zﬂ%'}QWﬂ’]

v v

(TEMPO) #UfjuReumesiAang A na nsaidasnumny

L2 A A 4

AIYLAT BNALATIEN R UNT 8

q

=3

9a89AMY7 S9NV IR ATHEINITOATUN1TUTZEIMINNT UK SUUE NS W B TR AUz

Tum‘aé}’mLm%ﬂu(#TfmﬂwﬂﬂuﬁﬂmmwﬁmiﬁwLﬂﬂmmgﬂmmLLN e THN19A99I9DLATIZAUAY

o

M391299Na IagfldunpunisuUfifem fadl



33

=

SUREUATEUTERTT AR SR EN AR UA T T A TIZH

TEHTIAATUM YR URRYEY

-~ W e | - -~

BrdouieiA siludaefudans o w a e
F * . - 30 wiAAT T RTnasdestalu sz
razlusmsz@urdissrudey

Szt wumulude ‘—| 30 wiRAT R AT eReEdlusEuy

uwiabmefuuinTg

wh lanne s dnannna

|

- o Vol o
S0 WML ML VIRIRS ‘i'P‘I'IEIL"IﬂU‘iE'JU

ailsd

senETTiES e sonluwimi

!

drrerrerslaunTsaT AT
sanlusaRsTRLdsm ATz

- _m VoA o
Sl WV VISR ‘i'?’l'.IEIL"I{iU‘iE'_IU

- . v -l -
S0 W T VIR TSI

rrsee u"nﬁ"ﬁﬂﬁ;!.wr'ﬂ'i

ATITATIEE

T-14 Twrdrinnmans

30 WAEIRATIINTT

Tuszuu
«armI |
vty wrdTy
gnfe onind
= : 15 wAAT i RTRa el
BEATEUNEM TIATIEWS mu - :
e L N o
squtnluluTisaunenFimezd sruwuRrmis flRnslusa

1. NI95UAIDYY
a ¥ a a ' s ' ¥ Y3
1.1 N9y PBIULIM TN 9T ALDY

AT IBTUUTNITHIFIFIDYAILAINEY D 9ATUAIDY192B9AUYUTNNTLAT BN
AMYIFNERIUAZATITIDUANINHIATTIHHRAAN DI (MAMUITTANI1569Be19 LTuK3UA
105U15n15 lnaneau Susaesnenasiysuuanisduynsanteyaasiuludwesuuinisnsie

P v v P ' o |
AR IATLAIM AINULUNDSNA QF-7.4.01 31eazBunnaguil 6



34

oF-T.4-0
guinAmaniesieinemand sazasreaounam mnasy TUHERTA UK Tudmvaiuudmsasinnzi
| Seicatific Instrument and Product Standard Quality Inspection Center : SIPQC ivitamaliuion ;
T Fana T s e Tu Tl snaitonsu cE foa CR0T10T Jui i
S22 QU ovit 19w 2 dviaining dunaddas S danswn 6000 AvwsnTuTuI I

CriveRETY oF maran TNT < DRE 466 6666 6A 3619 - 3671

] R
!ﬂ—ﬂﬂ{i ETRSHAO 0T W37V VRN S

il Aditress For Test pepart

4 AMA B W Repurt Lanpisge in: Ororthai O FanquEnghsn tna il manm SEHEMT 100 U regaire both bagze, Charge 100 Bl

FeuMamms |

e A ddress ;

¥o-tinn fAasn Cantact person ; A1 Position ©
Twarnii AU E-mail :

——
A i 13
weetlog anivaanlumii il Nae snd Address foe Tax Divaice: O sflaudninneSome as shoved @
Faame |

ﬁ-‘l{,j Adhlress

[E R AT (TN fa MR )

s qulm_:iﬁ-.ll-k:m:m|1-m|a-|.1|u|= O umiluichitled O wduflar

IR

- )
s of Testing: O naninaiGeneral esting O s Research O iy 4/0ther:

Tl AN g a1

AanaSample after testing O Nafufumie reurn O Fufludiomuean o uiaReun

T THARA A Receive Test nepart: O fumaby hant O dalafrwiidimy pess muiiagdnmi 1

O doldruiEiiny post mwitegd i 2

¥ d - .
AnayARAL S More Infom O middnans sy meg 1 Tsaes 1 Show Standard Lanstation ipleasd ey

O dwrw e e 1san s Aan W The messurement umeenaingy

T Tl e ant

R UL At LW Tt i Wi diams LG VI i g ¥ g
; IR drvhis a1

Tper 0T Sarviphe M uf Sanwle W o Vi Ty Fuphyer Saropie T Sl Charsaterstlcs

AR a1

Sarmple oundinn

Ohind Odlealndi

Onlndi Ol

Ol Diemlnd

Oulnd  Ofaiind

Oind  Ofailed

Oulna  Ofmlnd

Ondt  Ofmlnd

Oulnid  Ormled

Oilnn Oiwihid

Oilwa  Ofwled

a - ) - - - e A A A - o -
HIND Wbllwmll'll'lnill'l'ﬁJFH']'I:II:I'HDI"I'I‘HH'“!IIBMI.I'IJ Himiaaoy ‘ﬂljiil'l:li"u'l wWhERRTeu 'H'IIHIQH'II]IS'I“ﬁTI'I

B you have sddipdufiabyequirament wilh the sample asalysis o7 prepa n o gy requirerent, Please specify dearly isended i test parameter o infinm %o stafi

— R | o e
L] 1 lTr'l]'-_IJ'J‘-J|\n|III'J“| BETMAVYHO (AR IE AN |-I1P'| TUNTTMAS |:'Hri m I;ﬂ{ﬂﬂl?!ni]“ i

B e ™ - 4w i oA
I mny IJJ:!!IHIIL]’] I‘l‘.dl:'ll.l.lJlI wielape w3 Baramnin nedusnan mas

DL RAN AN T LT AL E s R ST Only

mirwarey O Al D A Standed il Wl

AR |1F:31|1 O il 01'6E=uw17r'~11]ﬁ1'|ﬁn WA i TR I i
1. Apha O famumuran O Tilanumingn

4. iTeaiin O frrvwtoy O Wlimamteu ifasen |r|'§r|a'f|ia comnrmn gl Freandton By 4

s e O Suandldded O Fuamildni ua R #aﬂrln’lun:li'ﬂﬁ

sorpnnusimduanging O wisefieou O linfeuTuam

7 duiinma T e neiugna

. T
gt > r x 7
1 vt s ent by AT 1 Raceived by AN TN T Revised by
i ] L I 1 )
fufl Tt Tun
== Faslaosarrurra e nrilung 1 s TR TeR TR F T e <+
urilansaid 01, taenialE ; 2810067 Wit 141

U

NIRTFIUHAAT N

Y o o/ =Y =3 s s =Y § a i
U 6 TUﬂ’]?I’ﬂﬁUUiﬂq‘j@]‘j’J@’JLﬂ‘ﬂ:Vi @uf:l‘l_l‘jﬂ"l‘jLﬂ%ﬂﬁﬁ’ﬂ’]‘l’lﬂ”lﬂ”lﬁ@ﬁLLZ\]t@]‘j’J@Z\TﬂUﬂmﬂ"l‘w



35

a¥ o 4 a ' oA oa ' a
1.2 ﬂsmgﬂ’aiiuusﬂ’]imﬂm’ﬂLW@?IQ@NWJQ?JNVINTU?HWE

v
[

1.2.1 N9l aesuuinisfianei azesedaaa 1 lUsudls annuiiannis
ey 1aduyfninn1sfinnoUsyawuiug Suudnisidesau tigafunisinuinisnsas

L4
AATITIEN

v v 1 12 1% 1
o/ o/

*NHLLAG MRS ANNTRID A BINTITURLB LA FATIATFITHILHATN
UsenA HANANENRENTLT BB AANASAIIANLEN1TERINAREY ATLENTIAEEITE LAY
ANLENITALATIZI NIARELYBSEANTHHIANTTH LAYV AWMAIWIAE HRTANENAaNzIen (R1T1
7 2) WA 2565 NNTEY FABE1 N1SHUSNHNTNINIUES USHI0sae9Tile uavsaafen

A dleﬁ T”vg’ o A & ad & ! el Gt o ! \f aa
@uﬁT NITUNR ‘l/‘iﬂ‘l_l@‘?.lﬂi‘]_l‘i_liﬂ’ﬁ Vli’i‘].l‘l/]‘ﬂﬂﬁd TR IIHUINTZH IR UNITIAFINI [ U T U

HARBFIDE 1 IMVINN1TUGIEERIBLINIBN TUSIMAKA
v v dl o o ! - Q/AI QIV » A 1 9/0/ v
1.2.2 19T ANTSAa88 19953 85 7 (A5 UNaUnEIg ANt asenans niuy

v

ra5uuans warlnyrasuusniaduy nsanteyaasiuliiAeesuusn1ansaadingzn v
ATUDM WALANAUNITIFRDL RTINS TU A3 ULAN19RF99 3RS0

123 falasudangnsainy Fuuinisiaa e munil dantsdaenne paaeas
w130 19969981 uAzI ey A H TuAae5 U N9 Mt Ean uastiunanAiaduy

ADSULENTG LBNTITFDUAID 1A

v Y.
o/ a

1.2.4 ntifigresuLsnIssavsa minissryaansguiminnistidinachuenans

o o - - & Yo - ¥ v v, | o | v ¥
TuAesuuamsinsmnlnggSuusnisnesuasiniuniaemniidanisiseseannenisly
mmsgladnnamniunnseaeds

e
2. ﬂ’]i’f]’ﬂﬂ?ﬂ LIINU

2.1 99T E AN B IIUNAWB NS AT DUAZFABHNILAT L@MNT]
FANNTRIDE NS AN ANEITHITIENNTATITATIZNA ITLLAIT IngaBes1AmnEsynne
NATAVENAENELEN (BBY ANANASAIIATLENISARIARDY ATUBNNSIAREIEE LazAMLENIS
AATILVIARELTBIEDNT WIRNTTHUALOENDAAILIAE JATAnEaunsen (RITUT 2) .4,

2565

v
[

2.2 \flavinTuussiiiuaa e munfisnnisdnesesminguenans luAtae

v
[

LATAIHBNENT TULAIH iasuinuad 2 ga iasfunnseal

v 1

2.3 ANAUUNBNAITILAND 1 RTULRZAURNENATT IWUTINT T30 T]

AN RUFTHRTANITHULAZ DN DAYIA L AE



36

2.4 gedena1sluA1e 1 a1y waenansluusmialiued iyuesy
13n13 Walieesunanig Eutnaeiumetu 1-3
¥ Y Ao o ' 4 ° ¥ & o ° o
2.5 Wwwfisanissaesfiudenansiuwemil 1 sy uaztudeesy

Uansatiuade [idundngiunisleuinas

| |
=

2.6 @ ITIdANITRen1S uaslgresuLEnisAiinn1adiazAns sl
Hen19 3 ansanting iseentuiasanissaifiannsaiinanen idugsunanis (eonlne
IUNNTRIUFATUY)

2.7 nadifigrasuuaniadras@nlnguuuesulad Mysuranisamdngunis
F1971307 100 aAUN13leWEHIUA E-mail: Acc.upiti@gmail.com 19 1MKAT NMFIIEaNTNY &9
onansluEandunninesfifiniaagay inesedaasinyrasusaniansenduenansiy
FIUITUHANITATITNATIEN

2.8 191U N1TTURATTHY WIINITEIBIUIEIN 2BTULEN1THNE
nesUftiRnmaaey Wedudunianaasiinazusdudhll

“BzANTUABLM AU TF WS TAeANS LEN"T 5-10 1l

¥

o a ' a <
3. NSHINIDEN Lﬂqgﬂiguquﬂqiﬁi'J@’lLﬂﬁqzﬁ

3.1 M5UAIBEIILAZ NSNS iR nAfiunsUTRn s duuUfiRnnsdanis
o 1 ~ P3 o I
FaBe1e AATIZRLAZNNTAEENIDY g

- N195UAIBYNY NTUGIEEAIDEN

AISVIUNIRAIYE

NN9IALALAIENN LAZIFEYNAIDLT

ANHNNAATIEYFNB Y NANNATUT RN
¥ ¥ A a va a ad a ‘{A ! ad a (A
3.2 WwwnifiRnsagey Rensmisnisinsneniilseganduisnisinszni

i wmsgradefiniadnulasenisinsisnunnsgiviaeduiinaaeiinssiniy sunanis

ATUA

v
a o/ a

*RNLLNG dmsunadifi g Suuinistuasyisnisiiags mdendsufifeud
mrnzaNfUNsAAsI surdanuiiasylalneynaniaiesiansaaiiasenaaas e
YDIURRTNGHIN

3.3 L;mﬁﬁ‘ﬁ'ﬂﬁﬂﬁmﬁwmmu ﬁ’mumLm:ffv“mL@%ﬂuﬁmﬂg‘jﬁ’ﬁm'ﬁwmmuﬁmmmu

AENTNAREUABARLGT R IUARE NG



eite EXg

37

3.4 Uszuaanail (A91NN19999931A5 1N ANa s UG TR il anszuanniansas

a ¢ & 2 T A A s A A o !
FATIENLEIIRU WL@qﬂquﬂgUmﬂqﬁﬂﬂﬂﬂU PITTNDUNRINTINANBUITINLATEINBIA LLREOTE

a

Tounan1amnaay AHABU T RITWBILAR NI A BLARINDBNIIDITHNANIIATINIATIZN
4. NFDBNTILITHNINITIATIEN

1 v v ! wn A P2 v v
LﬁﬂL"Vq‘ifiuqﬁﬂﬂUGlﬂ”l‘iﬂﬂ’NﬂU 19 NIANRITINNITNTITILATIEN LL@’]TMW"Iﬂ’W‘iﬂ@ﬂ

PENNTITTIEITHANNTITNAXND LL@ZTﬂWUVI’JMﬂ’J"INQﬂW@Q%ﬂQN@ﬂ"l‘i@l‘iqqﬁLﬂ‘ﬁ’]x‘lﬁ LL@QT‘VT‘IEWN@

2

o/ =R = 3 o
Aavaseutuiinaslenas Tngfisunansa

F:.lr FURRYAU PUADUATEUIUNITTURDUNITTIHITUEA wnE1sneIlag
N insany AR T LS U TURS BEATIRSTRALATIEW

ATIRTITIATIER

(QF-7.8-01)

KONTSATIVIATIZN
NGty

RTINS DURTINANFE (QF-7.8-01)
ARASE U ATAGATH veanEATRTIT AT .
- ot lsinneas
AR TENEUTE TS
TuseeTusanisnsIe
P AEEN T4 TRAE AT AT IER S5 (QF-7.8-02),
(QF-T7.5-03)
o ot ) 1 @ﬂ'TlElgﬂ;'l
LATWUIVRAN TSRO
i TuseTusanisnsIn
v e e SrdsnElsansn A (QF-7.8-02),
LTARLTVTANTIEIDENS ?]Flﬂﬂﬁ.l‘ﬁh*@ﬂﬁ i - )
(QF-7.8-03)

WA An o

!

==azmmaluTiussEisa Win

Tufirdonrunoloonly
wasuuadoyalumasunes TRTURANTT AT
AUNALTUETULAT

l (F-7.8-0d)
ludmandsulsudle
daya (QF-7.5-05)

dFwsgan iR

I

WvtfidanITRREN

BuARERETURNFT




38

¥
1. ASZUIUNTITUUABRATIFIENTUNA

o

1.1A7153LASTIZRURSVIUNIRNANISASTIFTILASIZI

AU NARAUATI9TLATITALAIES T ANARNITHINANIS

1
=

Ansrendl lnansaesasde Taanisamindinvisnislaunan i ufufem
(SIPQC-WI) #1¥i1n1591A1N13Asa9atAsznanas U TR (SIPAC-wWi) Tuumay
9 HBATWIIHAN13R9993LAT LAY TRTINNG LazinYayaaInenasuan

289UUENT (QF-7.4-01) ﬂﬁﬂﬂﬂQTuLLUUW’ﬂ%NN@ﬂ’]i(ﬂ‘m‘\ﬁLﬂi'TZZ‘Ve{ (QF-7.8-01)

LL@ZﬁWﬂWﬁWUWQHﬂWﬂ’]‘jW‘iQ@@Lﬂ‘.i’w‘lfiW‘iﬂNZ’NH’]N{U‘iﬂQTHLﬂﬂN’I‘iﬁ@ﬂ

o A <
RONINYIFTNAT

v

¥ o o Yo o ¥ a i
*‘WN']EIL‘VW’J ﬂiiﬁ@uﬂﬂ’]G]ﬂ\ﬁﬂ’]ﬁi’]ﬂﬂ”l%ﬂUUﬂ”ﬁﬂ’]ﬂﬂﬂﬂET‘Vi@@Wﬁﬁﬂ?ﬂﬂﬂﬂﬂ’ﬁ@ﬁ%ﬁm bAITEN

(QF-7.8-01) Wiunundange

| Pl v v
— W BIRUTIIAGAL NTUVIIBNANTIIHTI9TLATIZA LA T AL I NN RIS
1 o v 1 [ANE - v o v - P
LEUBATUNIUNAABAINUINGHITY Taalhamunfinaaay Lﬁu@jmqm LASIZI
FADATUITUNANY LAZANRRAAENENAIAUSENEUNISNLNIUAIH

= ! dl ¥ o/ dl 2 =1
- N@‘Vﬁﬂﬂ’]‘ﬂ\fﬂ"?ﬁﬂmqLﬂ‘jﬂﬂﬂﬂ?‘ugﬂLL‘LI‘LIL?Jﬂﬂ’]i (AMNNITFIALUUVIN I1NNT

'
add

! = N = D % ° 'Y Y & Ly
ﬂ’]?_ITﬂu FINTTIWHN %‘E@Qﬁ@usfﬂwﬁfﬂuﬂ’]‘jﬂﬁuqm‘lﬂﬁﬂﬁuu) LL@%T%L%H@‘JUCJ@QTH

= Aild
WHYVILBHIZTAN

— BNETENRAUANTID5ULENNS (QF-7.4-01)
- L ENAITEILUILENFISLULUNES NN155 U-F IM 2308 14
e mmnfinesdfjifinng (QF-7.4-04)

— NAN1TASI9ALAIIZN (QF-7.8-01)

v 1% 1 1

— W@WHTIVIASEU HeNaITIeEEHIRN2D 6.1.1.2 HBRINHINANIT

v 1

NUNIU LIZAIUTH (Lﬁ@Nﬂﬂ"l‘iVIUW')l&Qﬂ(ﬂ’ﬂﬂ) PINNUIDNANAIA T‘VIL@"IWIA’Iﬁ

o a < o/ v o
VANEL HNBNEITNANITATITIATIEN (QF-7.8-01) ndUTLA AN U9
AIWHINQHITH

*naig N3 [ @iuinguen danuingueuluey niesianuingueudeypes

' v 1 1

FATITN Tﬁme@f%’mm‘smﬂu%mﬁ%mmﬁwumummﬁmq@%mﬁﬁm

— EDFRAHINGRITWLNINATINGNABIUAT ALEWEABHIANITHBUENNS
ATNMNNILNIUAIIHYNABIENATINTDNAININ (HANANITNLNIUGNADY) NINWL
2ORANATN HAMWTINAREL HBNaNTNan1InIaaalAIIz (QF-7.8-01) naulyl

unlapamauMs BN g



39

1 v
Py o/

*RNTELNG nadiflsliydanisiiaLAnIananIw ginnnainsLnIsAnnIwiNeyEe §iAng

U
v L2

ﬁjqﬂu‘%mﬁ@mmwﬁmﬂmwﬁmﬁﬂw Gfﬁlﬂu@ﬁgu‘%mﬁﬁ/mﬂf]ﬂ’ﬁm‘mumummimq@ﬁLquﬁ
- denunauaaliemniinaaey §aviniana1aaENuNg
1.2 AN9BENTIEUNANITIATIEN
~af anunanna e na1THAN1TAI9TLATIEN (QF-7.8-01)
Tia s finaaey 4AvN9MEuNaNITAATIERANETBY AT (ASUNITILNIWLAY
Tngaansgesmuduatuniening (QF-7.8-02) %438 TEST REPORT ANALYSIS aifu
ANENSINGHE (QF-7.8-03) 3871 2 ANHY ANHALINABINITUDIGNAT
*WNIYLIAG) ﬂﬁtﬁﬁgﬂéjfléjmm‘sﬁwmmmmaﬁmel:ﬁﬁy’q 2 A7 fAuAnafsEa 100 U
- sneavidendnsulusieaunanisagay ﬁwmul,w{@mﬂ’us;mﬁﬂy@ga
AEUDEAYD 1)-14) sniauafgduniafialufifauioanlanianisifn
A laRAvaans in
1) HaiFes
2) %"ﬂLmzﬁﬂgﬂmﬁmUﬁﬁﬁmﬁmﬂﬂu
3) ﬂmuﬁcﬁumiﬁwLﬁuﬁ@ﬂ‘ziwwﬁyﬂmﬁﬁﬁmiwmﬂ@‘u
4) MTBLIANIZAB9NF9ENTN BnTaFLILAaTIuafin1sE a1 TRugn
ANTINEITUNE
5) gﬂgaﬁmémm@ﬂgﬂ
6) sz iEnsaily
7) TURUFIARNEOL NN UATNNSTLIDETHAGHLATEIEAIDE

o/ %

8) ufistsantng

9) FufidiiuntsiisnssnasnsunasUfRnmaaey

10) FUAaBNTIENTUNANTATITALATIZN

1) 29A9N7 52191989 A R Raianaz A UF s i age U E aa L
Aeuwmiu

12) NAUAEVHILYDINTTIA

13) mﬁ‘s:‘i_qléﬁmmgm

14) AsLRNEN N9ifsaium vdeantsennueInasnig

15) N33 YAUAYBIYARINITIRETWIIBBN LT IEN NG

16) N33zypednen Wenalaannyudnisniawen (and)
*RNTLLNG

- nMaszyaasgesainliainfignatseses alufinisseswelniinisszyaunsgiues

Twinnsszyastulusnaenna



40

- angazyhilusesuns “aaslnillvindiissunsan (eneu vinswisati)” Taalulasunis
aygiRanueslfiinig
- ﬁjﬂdﬂﬁﬂ/@ﬂ’ﬁﬂﬂﬂﬂufﬂnﬁué‘?ﬂﬁﬂ%’ﬂll‘?j/mj@ﬁd‘lﬁﬂﬂ‘ﬁf@?@@ﬂﬁ’mmu ﬂmf;uﬂymd@ﬁm%ﬂﬂm
gnan Tunsdineyafilnsuanngnasinansenume s lalnasinaazszylaansiman wazd
mslaranas “NansAnsIsiersLaaNIziaes NI AATEmM LY
- L@;”Tifil:’]ﬁMyﬂﬁﬁﬁﬁﬁﬂﬂﬁﬂG‘Iﬂm_l‘ﬁNﬁLﬂﬂN’]‘j‘j’mdﬂuNﬂﬂ"l‘ﬁLﬂ‘j"l::ﬁ(ﬂ‘m_l
MY (QF-7.8-02) 938 TEST REPORT ANALYSIS s1iun1eidangs (QF-7.8-03)
yiEana 2 AN aﬁ’m%aﬁ%ziffﬁ@uﬂhyw Taelmunannsanasualuenansluras
sinAnandans LL@?@Lﬁmmiﬂg«?u‘%mﬁﬁmﬂﬁﬁ@mﬁmmuwgﬂumum%’mmmmﬁ
AT99ALATIEN
- Lﬁ@éﬂ%ﬁ’l‘iﬁ@ﬁﬂﬁﬁ@ﬂ’ﬁ@du’mLLgﬁTﬁ’Lgﬂﬁﬁﬁﬁﬁlﬂﬁﬂﬁﬁ/@ﬂﬁiwﬂﬂﬂuﬁ’m’iﬂ
#8719 Tﬂiﬁ,@u?—j% UstUAT AT I DIM TN NI E BN AN AR LAY
v;u‘%mﬁqaqm defumangnenaendndiduuailminenansaesmmanidim
FUTa AU ANARDY LAZFIENTITIIENIUNANITALATIEA T KA
FAN1AFIDEN INDTARIENAITINBIURE INgNANANETUREUSRFING 11D 6.2 B9
Tviyl,ﬁufﬂmwgﬂgﬂﬁizﬂumﬂmﬁuﬁwﬂ%uu’%mﬁmiqzﬁ (QF-7.4-01)
*RHLLNR
- MsTBARDIHNE3TEDY 09N TUTIENTUNANITATINANATIEN N1TDNBINS
TA5UN195U989ANARINITTINNUIBFUIBY WATUAAIHIIBITUHANITATIT
f‘jLmﬂzﬁ@gfuﬂﬂuﬁqﬁﬂ%@iqﬁﬂﬁiﬁfhy%umﬁmm Tnuanaedeamanesusasang
ﬂli’]il%‘].l’i@\‘lﬁgﬂ%ﬂl&?ﬂ?ﬂ’i’lﬂxﬁquwﬂﬂﬁaLﬂ‘i’]:ﬁi{!ﬂﬁﬁ/ﬁ FNENTIIENTUNANS
f‘jLmﬂzﬁﬁ'ﬂﬁ"fuﬂﬂuﬁmﬁfﬁy%umﬁmmiw@ésfmmmumﬁ?uﬁyw Tﬁizqmu'ﬂ'w
’ﬁ’mﬂf]‘i‘ﬁfﬁ;/‘%/uﬂ’]‘i‘%li_l’i@dsfumﬂuvi”limﬂ@?ﬂ.l‘i’m\ﬂNﬂﬂ’]‘i(ﬂ‘i')@ﬁLﬂ‘i’lzﬁnﬂiﬂl}l NaDH
Towdosnne () neserafmesfinaasninlusissmmanisiinsnziieg
- ﬁmﬂg’jﬁ’ﬁm‘swm@u ﬁuTﬂmﬂﬁ%TaiLm@wﬂﬁmdamﬁlmq:ﬁ?m Fioau
— ANNGNABNYENIEIUNANTTAATIEATILA MFINSMIIeFaUANgNAEY
2090U5189UHANNTAFITIATIEN I@HLgﬁﬁﬁjﬁﬁif;jﬂﬂﬂﬁﬂ/ﬁﬂﬁﬁwﬂﬂ@ﬂﬂﬂu’mnﬂﬂ%ﬂ
TunsifflvaaedunaAINgNABIIBINITIIENTHNANITAATIEN MEDIIENITNE

P I, ¥ [ [ v o P
ﬂTTMﬂﬁqﬁﬂLWNLmNﬁTﬂﬂ@ﬂTﬁuﬂ@ﬂﬂquﬂQ Wﬂﬂu@ﬁ%ﬂQﬂﬂWW§WUUﬁu@qﬂﬂﬂEfu

o/ o/ A
BNWINUN



41

Ly

1 vy
5. msmwams%ms']m?ﬂgﬁmuu%ms

12 ]

g d o/ ¥ a o o o/ o/ o/
L@’]M‘H"Iﬁﬁﬂﬁﬁﬁﬂ FINTINANBDL LL@QNZ\]ﬂ"I‘j’]LV"I‘j”ImfiIC"IH ANTNTNRANNITINHIAITNALDD

o

Hrp5UD3N13 Ingidniumsauane sz ianissiel

Pl

5.1 N968iKPa3UU3N19A89N135UTUINIHNAN13ATI9ALATITINIWN NI ZULLAT B YNY

1%

L4 v v 1
ABNNIADT (E-Mail) Gf‘iﬂ L9 IAUT

1
o/ o/

L4
ﬂﬂ’]‘j(ﬂ’lﬂﬁ’1\‘1NLLﬂuLﬂﬂN"I‘i‘i’mﬂWHN@ﬂ"I‘iﬁl‘j’]@’JLﬂ‘i"lZ‘ViLﬁu

TnasUuuuddnnssiing (.PDF) e vyansuuinisuaziuwnansfiaassaiuemund
UftAnmaseuin wazilninsnispauananay tnslninistiivunssianiu (Password)

a

i a & °‘ a o o Y ¥
ﬂﬂﬂ\f‘l’\]ﬂl,@ﬂﬂq‘j'ﬂl,@ﬂ‘ﬂﬁﬂuﬂﬂ LASHATITTINANLATEN

[
a [

! e Y ! A v o 1
*nen NIoifigeesuLanIsUsraeninaalunie E-mal Twiumennissusanans
v v v dI o o I v o - A dI v o 1 !
Memunidanis dossveereyaduiendiiadelyidusianiu wu 1 unsan 2564
(3aNUAD 01012564)
1 P P o &Y v v v | o o 1 - 1

5.2 N9 ULIARETEABNRAABIIBIUEY IRATarDI e M ITANISRana1Rinme
Uszanuenu fiugeesuudnisiieussmsinuefionada Nedudueeyasuuuni1saaenansiu

a = Aﬂl
JUUUUAN vapgULuuaY

dtil v o A o Y v v Adl o o 1 - W‘il 9/0/
5.3 n9tifigrasuUEnITHTunaEs e mnidantsfaene Waani suseuntie
v v Dy - - P 1 vy, -
AIIIFBL INUALBLAVEEYRYAYBIRIBSUUEN5 WL ImNaTLAT TN WA AT UUENNS
RGES
o Y o A T v v ~ PN \E - (T v v v

5.4 N3y 2DTULINNTVE M UAINANITTLATIEANIUN (U le (M1919U7
v A ana o Qldl 9/0/ v - o QIQI/ I
vesUfURNameaey w3aR7 nSUNBUNENIATIeFBUANgNADY uazEniulrinlaaduees
Y A A 1 1 A P 1 v o Y A o o 1 Pl
HIUUANTINBUAING NN1TAT990ATI ieUasiuaRanatn wazinnnsdasamsiuaedy

& °o A o o & a ¢
*RNILLNR T2 TUABUNITANAUNNTA NI LI UADUNITUIUNITATIIUATIZNUAE

3 o/ o
N1988N wammmwmmmmwmmu 14 94 N3

6. ﬂ"liLLﬂﬁT"ll?‘lJ FTIEITRNANTITVIANDU

(-7

6.1 \flasnssufiaanUuasduiuneslasuninudsuulas unlandeseninuuoya
Fudeuas T ApegnazyensimauLazaIsEaN ABEINEMAHATEINFIALILLAY
Tolusnenumas

6.2 N3t finasd uluispsranaia Ui dan1sdang e Mianenenusn1s
nesUFANTRe 0N

6.2.1 nadlyansuUsniainlus e AN s iATER g meviaidenie Tryaedy

v v
o/

13n13 WaarUseanwenu fiaaaemuiisusanens ievintuiingananee esnlusne g



42

N9IATIEN atfudumALWURtLN Saguiniageganialu 180 41 Tasszyimana “aaln
aanTusieane nM9inssnfudmawLaTIINT nadgamensadiga” 1a1mund
FAnaia0L19FUANNITUT Y Tﬁywyﬂmzﬂ*ﬁ'wymﬁg’ju"’ﬁmimmumm LAZABNTIEITUNEG
AATIZANTENLTTTUATY “FUU1” Aemiln AENRUAILIZIONHIINIL WIBNTINTS I RED 3L
3nNsTiszasAr AN TUTETUNGNTAATIE

6.2.2 nadigrasuLanianasmaasudasayailussanunanisnaaeingz
Tnoanluuas Taeluifgnrasiunimfweduazainisnsaadinge Wresuuinisinludue
Wasuasun laaoys Aken1siiurassaniudanssuuazatenaamalulad uazuans

v
o o/

NANFIUNTETTIUALNIUIUIATUAIDE 19 W BANHNNITWI I el TR NS
F\Ruanas urTseyaruesuuanan e wa oo 7
nasauiieaees unlrreyanaesuuinisminiuAize Wlsdwlayunlaeeya uavesaniy
L4
TIETUNANTITATIIATIEN
6.2.3 n3tiLamunfi nuansneeudi eanlUdaqaaianata neaflunisiduin
LBNE133718971 A7t liduldaanadimue wasdssaudmiuysuudniaiaBenfuns uas
apnsenmeun ungeesuusnis

¥
7 msﬂszLs’?lummﬁawa?wmm@s‘uu’%ms

7.1 NeUfUANTATEURN1961999 SIUTINHARENBUN AL UBILINUAZALAINY
vo5u13ng Tnely woulsnduaainionels feazinnsnauindugesuuiniadonsuiinis
wlaEnns

7.2 L%ﬁﬂﬁﬁﬁﬁﬂaﬂg‘jﬁﬁmiﬁw@miﬂi:LﬁumwﬁawrﬂT@ H1ALATIZINANTTUTEIRY
atnsupsilaz 1 ass TasninnagUanyanzuunafionelaluguaeatssidun (%) luenans
wuagUazuud Anndanels uazinfuiiuny Taefinsdmiuuulsuifinaaadonelaty

[

AN AUENIT P9t



43

P P ? of” a P 4 A a -
RUUUSeLHUAITINNINB A5t Uus NS @;‘l‘!i’:lUiﬂ’]iLﬂiﬂ\‘lNﬂ’]‘l’lﬂ’]ﬂ”lﬂﬁliLLﬂz
msqqaﬂuqmﬂﬁwuﬂmsgqumﬁmﬁ’mm Nﬂ’lﬂvuu';ﬁﬂiiuLL@zﬂﬁHVIﬂﬂLV]ﬂTu‘[@ﬂd

HRTINLIRYNLLET

v
A o [

Fagusvasn wuUszifiunanfieonelall dminduiedsfinaanitonelesnaysuuinisang

9
L4

1 L2 o/ i i o a
quﬂmm‘m%mﬁ@fmmmﬂmme‘m@mu@mmwmm‘jgmmmﬂmm WWaHINaU Tz

1y
a K

Tuusuigeluniauanisvaastu
C e
qauil 1 2auaviaiy
wme (O ane D wde (O Tuazy
g (Jsinnan 204 (D 21-304 (D 31-40 9 (J 41-50 1 (J 51-60 9 () 60 diamlul
sedumsfinen () dsvandnen () sTsanfnuiseumy/mouilaie/fiaumn
) wsyyed (O Byayrln CalSeyayuen
ﬂmummmrzs@yﬁuu’%ﬂﬁ ) fdasinfnussdu Ui ey oynssAladinfinen
() Wssnisthamsmnnaneae
(O sindde / enanse
L inwsans / 29Ansnnanens
(O yiaznaunis

L4 ! L4
(] aeansguam / p3annuesansguam

O fue



44

[ 1 v s ! L3
NIUN 2 ﬂ’)’]Nﬁ\‘lWﬂT@Tﬂﬂ’]‘jTﬁU‘iﬂ’]‘i@‘H?_H_I‘iﬂ’]‘iLﬂ%@ﬂﬁ’ﬂ')ﬂﬁ”lﬂ"lﬂ@]‘iLLZ\]ZW‘T}@Z\T@U AIHATN

NIRTFIUHART N

Uszifiun1sinanfisnala

sesuAINRINe e

‘WT’JT@N’m@)

wala(4)

Uunaa3) | unala)

T lasn()

1.A15FBUATHLASBIND

wazUseiiuAIUsNIS

v v T

LIIARIAFDL DTN

o/

Ls
QG]Q‘]JﬁZZZN AUABINTTATIY

FLATIZHATUNIR

¥ ¥ dl 4 o o =
LI oA ALUZH/AT
= < A
AATIZW/NITVIARDUY

NZENMAREN

N15USERRATLENNS/

L3
WAIICHANAFBU

Y5 o @
ﬂqﬁsf‘ﬁ A1 LLquunﬂqﬁ LY

LA RIAIBEN

AT TR/AIHN I

ADILFTINT

¥ [ [
2. AUABUNTITRIFAIBEN

AnsALussinlunnsnsan

LBNNTT

ANTNTER RT3 NN

LATIALAUAIBLN

AHLEN A /A NN

ADILITARNT

3.A195UNARNITILATIER

ﬂfJ’]NN?JﬂfJﬂ‘mﬂL%QTuﬂq‘j

AN LIRS 9T192E51

WNANITILASIZW/UENS
Amnnsng uanndantin

(ANEIAITNAL)




45

Trsunani1saLAs/

VI@Z\I@Uﬂ"IEITuLQ@"Iﬁﬁ’WiHW

AT TE ARTHENTW

ADILFTARNT

4. HANTISILASIER

FLYABUATITNMAFBY

DYNTALIN

A998 DYAUDINNIIZAS
P 1
AATIZAMANDUDE

=\
WBENEN

a ¥ ',
NAMNYNADI/ LHNLE/

@adaln

frun et unisula

=

& v
WRILATILI/USNIT (DIH)

NI98BUEUDFINLLNNLAN

(a8

YDLARDWHZAN LB HLADNTTN @umw‘%ﬂﬂ%’uﬂ'gffuﬂfﬁsfwu‘%mﬁﬂm ANYILANSIATE9HE

Ls o L4
AYIFTATUREAIVIINDU A U TAHTIRTTTUNNAN DT




46

v 1

8. dpmiunaInsanrasnaslifnisuariangungol Tnsiemuiinsoansas
neUFITRNS Asa9aaUgamMaR AHEY wssaans nelumasfifinas uazdaiadey
m’%'m’fiLmiq:ﬁWMﬂuTuﬂqimﬁwﬁLﬂiﬁ:ﬁfgﬁuw’%ﬁwqﬂwﬁmﬁ’meﬁmmﬁ Tneiadas
TEMPO 1 %A 152N0UAILRINANTYINY 2 99U A LA HHA8879 (Preparation
station) WA AIWBTHNA (Reading station) B99zUaNAWYNITNANNANNT S8 aB R

qun 7

=

AIWLHFYNAIDENG (Preparation station)

o/

| o 1 v P 2
FUULASENAIDN9LTENDUAILRLNTHAS 7 Al

1.

ADNNIUFDT, IDADNNILADT, LUWNHN

dl 1 e Y
LAEBNANULNS AR
AUINNITAN AR
o o a v 4 .
ANVINRZAET 2 WIDNIAFANINYFITALANE (dispenser)
\A3BIUT39A288 (TEMPO Filler)

LPABNITUNEN (vortex—type blender)

N o o M

Lﬂ‘%m@mwmimmﬂ (Autopipette)



47

v
o

NIULFTHUNAIDENYINUITI A9

1. Taden991915RiAasns (Inoculum) astwanmensiaside

2. T@fﬂy@mﬂmﬁqmﬂw 29MMNLA 898D waznisavaaey Inelrmenas TEMPO
Prep

3. Andeasn1savasey lngieaas TEMPO Filler nasanninasinnsailuside
Gfugiyﬁm%yﬂ

4. \pEBNLT99BEN (TEMPO Filler) Lanafagilii 8

517 8 1ABasUT99RBEN (TEMPO Filler)

NANNITYINNIUIBIAT BIUTITAIBYN (TEMPO Filler) A datpzasarfitsvgidn-da
4 & 4.2 o . .
Aonuas WadaUszgases Unannieludansssazyinulaanisgaeinianisludanies
apn vinlnneluesssezfiandugyanis etnansaranslumanemmsidede anm
o | & | v o I ¥ [ ¥ Pl
nasngafaays uazdanfinnisa TEMPO adesiulutnamisideadiatunisalnassnan
AMmLBnNNIANAFaY Aan Uxszlassainimen(l Tuasesussqsaesnidnass el

anwanAnTe LA B Angan1azUn



48

\ASBIBTHNE (TEMPO Reader)

NANN19Y1197U289LATB9BIUNA (TEMPO Reader) B LHBUS39N19ANARDUAILLAZT Y

TEMPO Filler (3ausa8uan n1sanaaauazgnuiinisdasdunisuuden wasiildusde

AYLATBIUNIT D (Incubator) ANHE NG A LNNIZANIBILARZNITANANDL Wadnldus

v
a A a

IUBDTAUNILNABINTNARBURNIFI9I YN WeqAunaariinisasneansdainuiseiuans

Y Yy 1
o o/

3 ¥ Adl ! Ady g ' yQ =1 = = =3

fumnfiaguamnsiasaizena minnnsi3euas wianisme (Uuesansidasuss Mailivey i
yipreenisadidenty euintsalUaunaeiai a9 TEMPO Reader LAS 89958 14 Ty QY104
A9 29U LA AL TBILAIT LI HINERT IN AT UL THLARZ LA 91ATIT UL EANUI0l

UBnnouasssnilaelBiannig MPN (Most Probable Number)

aaupuHanIaasaUlszneulUnosgUnsnieng o fguil 9

gﬂﬁ 9 LPEBIDIUNS (TEMPO Reader)

1. \PIBIDIUNANIIVAREL (TEMPO Reader)
HFUINNTANAFBURMTUUNTBAUNTY

¢ ¥ ' '3
ﬂ@N‘W’JLGI@’?‘W‘?@NT‘U’?LLﬂ‘iN’ﬂ"luNﬂﬂ’]‘Wl‘i’J@’JLﬂ‘i”lx‘iﬂ

A o an

Lﬂ%ﬂﬁ@"lu‘]_l"ﬁ‘[ﬂ AFINNTITANANDL



49

WUATBY Tempo Reader

NN9ATNIRNITUNLAY [WIBLAEa9DNaAMLAEEd TEMPO Reader
wananisiesyreadialunisn TEMPO uazAuasnani1siulas lyaanuas
TEMPO Read

MedAnaIeNa 1w g wnle uaznisasenntaya (Udsllaunands g Gennsg

VDY RILANAUTAULRYNAIDY9YTBNTA

ﬂ’]‘iﬂﬁﬂﬂﬂjﬂ‘izﬁ’]”lﬁﬂ’luﬂﬂﬁﬂ"l‘iﬁ’]\‘l"luLﬁﬂLW‘%ﬂNﬁ’J’ﬂﬂqﬂ LAZAINIBINITVINIU

v

W e MuHaNAfe sz uUT By auuL 3818 WIFI (Wireless Fidelity) n3alne o

P 1 v o s . .
fUnIdaNnezeyanugUnIneueniuugead (Universal Serial Bus: USB)

L) 1~ % wa
gUnsEN JAltunsUfiRew

gunsalesdmunsesansiiesns LazgUnInENSIARIINIIAE NS IRLITBLAZAR

aensanaaeuTuguH (Incubator) s1eazBuARIgUR 10

1. Rack #1115131494 Tempo Bag

2. IAEBIRARNEANTAYANLHA MTALSHNIASHEY (Autopipette 2WIA 100 Pl — 1 mL)

3. Lﬂ%ﬂﬂNﬂNﬂ’]ﬁLLUU‘ﬂHuqu (Vortex-mixture)

4. #111999 Tempo Bag dm5UIRNA"S (Filling racks)

5. 1A NNTAVIANAUFINTLLN L%@@ﬁ%‘l’l%ﬁ, AIATNNITANANE LRIV IUDIHWNANTTATIT

L4
AATTIEN

6. PBNRAIIEANTATAELULLSULENIAS (Dispensor)

7. 29® Duran ﬁﬂﬂ%’ufﬂm‘mm’m buffer peptone water



50

A fnﬂl ’O\A a ova a i

JU7 10 guUnIoau 9 Tuﬂ@%ﬂgmmimqmmmm
S\

1) ?fu’J”lx‘l?.l’Jﬂu"lﬁl"l‘Vlﬂﬂﬂ‘uLL@“ﬂ@%V]ﬂN@JUﬂ”M‘SULﬂ‘Sﬂ\‘I TEMPO Filler (Filler Rack)

mJﬂﬁmu%fﬁmmmmwg\%mmwmmm LLNW’J’Nﬂ’I‘i(ﬂ‘VlﬂﬂﬂU LW@L@I‘iY—JNﬂﬂHH"IL‘KI’I

b

{389 TEMPO Filler 518/A% L@ﬁmiﬂw 11
1. %mmmun\%mmmimmﬁﬂ
2. WBIFMSUINNISANARDY (Tempo card)

3. AMNAIMTUNITTUNIARELATEN Tempo Filler



51

U 11 e masauuazn1sanaaay (Filer Rack) ﬂié’j(@ 18 IAINVINKNENANEL

o ! v o ! o o/ o/
FIUIU 6 UDY, FATNNIIANANDY ITUIN &&\1, WNREINIUILDIA

&
& i o e ' !
2) ﬁu’z'lsm'liﬂmﬂﬂﬂuﬂfmiuuNuazﬂ'mm\)&ivmﬂﬂu (Incubation and Reading

Rack) 0

N

qﬂﬂ'ﬁfﬁﬁ%f%ﬁm%’ué’mwm%mm{g@%efumﬁﬁuL%yﬂqﬁum%fjumﬁﬂL%Lﬂ%mémwﬂ
n19MAEeU (Tempo Read) g\ﬁ%:@mﬁo;jﬂﬁ 12 azneuads
1. ’ﬂﬂ@ﬁdﬂﬂ%ﬂ%ﬂﬂﬂ&@%%ﬂﬂﬂ’iﬁﬂL°f.|y’1(§1_ll3~lL%’ﬂ (Incubator) anxngataNIaA AL
&
20 n1am @

2. WRAIMSUAILDA



52

‘lﬁi 12 ﬁum\mﬁmwmﬂﬂummuuuLLﬂ”muw@mﬁ@%ﬂu Incubation and Reading Rack)
@\
3) §9 TEMPO Bag #3a gensad (Filler Bq\@\

Vv

€9 TEMPO Bag or 41489 (Filter @ Wngenanafindsiaennidie filsamsuimsas

WZI@T—.I’N T@H’—Jﬂ"l‘i‘].l‘iﬁ@@]’)ﬂil’]ﬁ?ﬂﬂ\‘l?w\?ﬂ’]\‘lﬂ"luﬂ’J’N W‘iﬂNﬂUWINZ\T’]‘i@“’@"IﬂWﬂ@"I\? ’V’Iﬂuu

WnTUsluaTuASes Stomacher quﬁfﬂmmwﬁ@@mq 1/10 TﬂﬂmﬂumwzmmuﬂimLW@ﬂ‘sm

N"l‘iﬂu@’]ﬁﬂ’luézﬂﬂﬂﬂ@"lﬂﬂgﬁ’ﬂﬂﬁLV’T‘HG]’J@EI’N %\161’]ﬂi’—_l’N@:ﬁﬂﬂﬂﬁﬂﬁTﬁﬂﬁTuﬂquﬂ@GﬂquLLﬂU

LLNGNGN?UVI 13 \:\Q



53

\ \
517 13 TEMPO Bag ‘Vi@\‘iﬂ‘jm (Filter bag)

4) ﬂ’li’i’l‘ilﬂﬂ\‘l L%’ﬂﬂ'ﬁ’ﬁ‘u ﬂ’li?’lﬂﬂ’ﬂ‘%\o)

T’J"I‘W]‘jmilﬂL%?JV]L‘ljuwﬁLL%GL@%’?H“M@%@VINﬂQﬁN@’]LWWvﬂUﬂﬁ‘jVIﬂﬂ@U?Iﬂ\‘lL%ﬂLmﬂvﬁuﬂ
(meﬁ’ﬁﬂﬁ 14 BHELAY 3) T@ﬁmuﬂﬂmm:ﬁuﬁ'ﬁTﬂﬂ'ﬁ:mﬁmmmﬁmmu aunuLs AR
meﬂﬁvumuﬂumﬁwa@fﬁj u,ﬂmm'iﬂ‘w 14 BinsLa) LLZ\]""’ZJ@N@’EIH T TPeUNIIAYBIBINNS
mmﬁmmﬁﬂmmi}(mmu%w Lﬁu@mmqmﬂumimwmmu%wwivuﬁwmqﬂuﬂum‘m

npFaL (TEMPO Cord) (am9Asguil 14 mansian2) TnefisneaziBanszyinsmnn

b4

28A959239 pnsidsadeiinsuudendesvieuuaiide desen
1. psfhen@elieane

2. fnnatmianainq@unie lwainiAsnizimainiad sad aaslugs
Tempo bag

Lme\‘iLmyﬂg 97

1. mi%ﬂﬂummﬁﬂuﬂmm%m Autoclave ﬁy':ill,l.wlu Autoclave tape LHa
Az 1 A%

2. mﬂw'ramq‘iu?‘iyﬂuﬁyﬂmqo Tempo bag ABevinAae3dUsnAannd o

(Aseptic technique) miﬁﬂsfuqu'a@ml,%ﬂ uazmesiin1sifanisundenuns

dolupmanduan wmnnuandnistudeweesdeluainiafigedu
UM 14 B3ABINITRLINTD

9



54
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navUiiAn199089An87. n1ATEI9ATIANET ADILANEAAIEAT HVNANEAE
AAUNNT ANeaNTEESIHnHd NS SandanaTUgN.

NTNANEFARTNNTUNNE, 2557, ’fiﬁmmgmﬁm%‘umﬁLmﬁzﬁmmi a2, TasRun
AN A FUAINF,

3fng WA, 2567 NANNITNNIRTITNYINNBINTT (electric resource). https://elibrary-
uplibrary.cu-elibrary.com/rent/ebook/detail/ab8d2bc8-9bf1-44a1-a65¢c-
fe5cbe690d52.

o/ s an a2 uI/ o L o i a o/
WIANYN FITTUNLS. 2560. ‘\!ﬂ%’)’)i’]ﬂ"l‘ﬂ’ﬁﬂ. NWHﬂWNWQW’]@@ﬂ‘jMNVI’VJVIH’]@ﬂ. LI,

a oo

unaa Liasde. 2566. ANDUJURIN N1SIATENLALATTATUANATININ B1MN5IAENIED R
warHgmARey. SIUUGTRNITUATLUSNITIIITIN ANLANIYAIERT NN1INYIAY
WL,

U599 Biomerieux 4111m. 2563. TEMPO Preparation Station and Reading Station User Manual.

FupAnLiaduf 10 ungams 2567. hitps:/analytical.sut.ac.th/backend/file/manual/g Ha

m‘ff%\‘num%m TEMPO.pdf.

YBNT gRNEIF. 2558. AQTIINYINNBINNS. sinAalzmon. dean.

Unnag 1@eadun. 2564. AflauUfiifen naedundgiinissedrdulaneus. Ao
UNVEANERS HANANENRENELEN.

s98 7 Tassing. 2555, iafuazaadadnend oemuansainis. d1sinaun
HAANEIALINEATANERS. NN,

1 v v 2 1

F1BA99RUNEN. 2BIIAL NN, AEITIEIUTTHIBIVITIBNITNALIDU W.A.2537. HUAUH

14 QNATWUT 2568. http:/www.ocsc.go.th.
AATNTTOL WENARNE. 2560. LAUNAAINNNTATITNY1IBIBINNITURENNTUEANATDINT.

4 o o o/ o/
NININYTIFFATNTITILNNEY. NWHﬂQ’]%@Mﬂ’]‘WLL@ZZV"IQ’]N‘U@@@I‘IH@"MW‘E. uuwﬁ.
¢ ¥

T914% %819, 2555. A A8AT99TLATIEN AN AT ITNY N8N, 1NN UN

o L4
HMINYINYLNPATATTAT. NTILINY.

¥
d(o o/ o

' o 4 a =y a a
a1t UgngBuzng. 2566. gRlaUfufeu Bes n19nsnatnsznigeqduwniadmiusinuilan

Tunuzussgiidaaiin. neiT9aTainen AnAnemans snianenaaRatns.


https://elibrary-uplibrary.cu-elibrary.com/rent/ebook/detail/ab8d2bc8-9bf1-44a1-a65c-fe5cbe690d52
https://elibrary-uplibrary.cu-elibrary.com/rent/ebook/detail/ab8d2bc8-9bf1-44a1-a65c-fe5cbe690d52
https://elibrary-uplibrary.cu-elibrary.com/rent/ebook/detail/ab8d2bc8-9bf1-44a1-a65c-fe5cbe690d52
javascript:void(0);
javascript:void(0);
http://www.ocsc.go.th/

UsziRaanusa
fa-ana (nwlne)
fa-ana (nHnEsng)
i

o o/

PRIHITUTRING

UaedRn19FNeN
W.F. 2541 - N.fl. 2544
W.F1.25651 — W.A. 2554
U9eA6N19v1191%4
W.F. 2545 — N.f1. 2548

W.F.2550 - W.A1.2551

N.F.2551 — W.A1. 2561

W.A. 2561 - Jaqiu

81

Qi yd
ﬂsmmgmﬂu

Khuruwan Klinbumrung

TnAveNFans
aoTIRNTTILaranemeawalllad
NATAMENFENELEN 19 My 2 A.UNNT B89
9.0y 56000

19 05-4466-666 A8 3620

Email : khuruwan.kl@up.ac.th

U3y ayInenFanstoidia (3a293ne0) SnangIfeuisaag

VI ey angenam TNt odien (Fal) Ninaneagulaeing

MNANIANIATNNTUNIY [SINITUNREI BTN 9.9978577]

UNINYIFINAT ATULAINYTATANT NAIIVNYIRLWLTATT FNY YR

NNINRINFANSLEN
o A s s i a o
HNINYTFTNRT @u%lm%ﬂﬁﬁ@ﬂﬂ"lﬁ HUTINYTRYNILET

UNANYIFERT AHYLTNTATBIHB NP ARTURLATITEDLATNIN
HIPSFINARS N samTuuianssiuazaaeamalulad wnAnends

WILET


mailto:khuruwan.kl@up.ac.th

82
ATANUIN

ATANKRIN N1 US2NIANAIANEIRENTLEN 13D9  NIURADASIATLENISARIVNAREY  ATLENNS
LASENED LAZANUENITALATISAVIANEL FBNA0I UL ANTTNLAYONENDAIA L IaE NiTAYIEIRe

WL (RUTUT o) WA, meo &

ATANKRIN 2 UTTNIRIFUTTTNNAINYIRENLLYT WA, o &

1 v

AANKIn A SudguNRIIeNaenseT RN 999U LNSAHTTINYBIYANTNT

WA m&¢e

1 v

AMANKIN 3 UM INeNRENTIET  21R98 99980990 WNSARTITHIBILARNING

(RITUT &) WA meea

AANWAN @ LBNFITENBI NHIBEDY wooow TEMPO® TCKTotal coliforms)
AANWAN | ONFITENBI MHIBIAY @oooe TEMPO® EC (E.col)
AANWAN % LBNENTDNBY MHLAT Fooos TEMPO® YM (Yeasts/molds)
AANNIN Y LBNF1TBBI NNLLAY, &5 0 6o TEMPO® AC (Aerobic Count)

ATANKIN W LANFITDINEY NHIELAY @oool TEMPO® STA



ATANKIN N
YFLANFNIAIINEIRYNLYT 15D ATUUADASIATUSNISARTNARBY AILSNISLAFBINE LA
ANLBNITIATIIIANEL 2BSROTUIANTTHUASEISNaANALLIaE NATANENAENEeT (RTU7

o) WA o &



5y £,

s

USELNIANIAIINYIRENELY

3 'EI\'i ﬂ’]‘}ﬂuﬂ’ﬂﬁl‘iﬂﬂ’m‘iﬂ’]‘iﬂﬁnﬂﬂﬂﬂd F‘I’T']_J ANTTLA J‘?N}Jﬂ LLﬂ”ﬂ’TU%ﬂq‘i’]Lﬂ‘iﬂ"iﬂﬂﬁﬂﬂU

PBIFONHUINNTTHUREONENDAWA 11 LaE sAnendanzen @UUT o) WA, oeo e

Tnefidunisanaasun o sifsnisiagrsAIUE NS dnamases ATUSN1S
\aBdla WaTAEN1TAIASITINAFEY tesEnTuNIRnssHIazenanwalklad naanaa By
mshdmardnsie waznsiisansieaomeaeulalagiu evdssmneruarstienn e oo
Luﬁqwszﬁwu“iyiﬁﬁumﬁwmﬁ’ﬂwzmq WA e WazANNIR® uares o tavsniay
SMTINENF BNz 29A98 MR 19Uy NNIRTIIEEL Ltﬂ:ﬂajﬁ{vgﬂﬁw%’wéﬁ‘wmwﬁmm'ﬁ'ﬂ
WAL oo URNaUUNAADENTINNMILIMINATING 1RENEL & uﬂ"ﬁ’]’lﬂ‘é“‘ﬁ}lﬂ‘iw&ﬂ e (eolodod)
Hetuft oe QUL WAL ndod Lm.,ﬂmuﬂ‘isumim’sL3@L%~W§Wﬂ’ﬁuwmumqmmﬂﬂ Tupsnausegs

ASf wlseoe HaTUA wo naNgIAN W.A. ‘m@% Asmanuszmalasail

KN

28 o YazrnAfiEunan - U@wﬁmmﬂwmaﬂwvm Ene fuAsAsIAUENaS
Amveaes Ausnsiadasdle waz ﬂ@%mﬂmﬁfwwmﬂﬂu PBIFDNTUHTANTTHUAZD1ENDA
walulad smiAnendeneian (au@&m WAL mdoe”

28\ 1szn 4tfﬁw\aﬂumi,Lm‘L‘mrmﬂﬂ'mu'if.,ﬂ'xfﬂL?ﬁ‘l‘uan.ffu

28 o Tm?ﬁ"?mﬂ"mqmu%ﬂ'1*iﬁ'mmﬂm ANBNNSAADITE LAZANLBNNSALASTZ
nAFEY TavanItuuIRnITRuazenanmalulal suiinetdanzen Tuee v ssaiyBuuuyig
POIWD @ VOILISENIFANMTANLIRLNALN BBY FMUASRIIATLENNSERMAGEY ALENNSIAEeRe
LAZATLANNTAATIEAMAREL YA T TANTIHUAZTEEANATIAE HHTANENFENALN WA, edow

waztrlrayRunumetszneatiuiung

LRI, .., .. kot

<l
AIUNELD

..............

......

finateduldioug.....— ¢ AN, Hbﬁ'

29 « MDENISUA...



H = P=3 = e ¥
U G.‘T‘ﬁﬂﬁﬂq‘ﬁﬂﬂﬁﬂ‘ﬂqﬂq’iﬁﬂﬁéﬂﬁzﬂqﬂﬁ 9

SEss

o L s ae BY
diffTymaiifeaduntsieduly

< o e Fo¥ et o o e P vy
ﬁ‘ﬁﬂﬂ’]‘iﬂg'um@m&lﬂ‘izﬂ’[ﬂu T‘ﬂ'ﬂﬁﬂ"f‘.illﬂNﬂquq"?ﬁﬂQWNLLﬂtqu@ﬂﬂéﬂ'}ﬂ ﬂ'l‘iﬁF]’IWNLL’NZQH@‘E}EI

wasednnsuiindeuiuiian

vszme o il & ganan W weve

.............................

@ AR bh

ﬁdh’li!kﬁlfﬂ ......... ‘

-----------------------------------

LT W T 3 =1
HEAUTG [0 3040 ¢ P.A, bebe

......

.

(FBIFART 9758 ATHNNT W ﬂU’NT‘W%)

A NISUANKIANEIRY N LY



b2
T FURUNIU S NIANVTANETRENELEN
F4 NVUABRSIAIUSNITHAMARBS ATUSNITATENHE WRZATUINISILATISYIAEEU

PO THUIANITHURZOENEAWIA UIAE NP ANENRaN=e (RUUT o) WA, edod

0. AREUINISLATRIRBINEIAIFIASUAE ATITRD VAN INHIATTIHHAAN U

' o s
‘2.0 BATIATUIATTNABITANTFAN (Microscope)

[ e <
PAEIATUSNTS (U ’I‘lﬂf"i]"]TH\?}

ERt ek —
uARInsATe NI AnetdY | yaRREuaN

W 7 T
o.6. ﬂﬂﬂdﬂﬂﬂﬁ‘iﬂuuﬂﬂ‘fﬁLLﬂ\‘lﬁ‘i‘i}I@ﬂ mEo [cx(e]o]

(Compound Microscope)

.60 NABIFANTIALALAES D W&o xS moo
(Stereo Microscope) \(\fz;\

0.0.on NABITANTIAUNGDBLTALTUN cm:oo‘\Q &oo
(Fluorescent Microscope) (c’)\\\'\

x\2
ar ' = a £ ,%Q\y a & H
. ko ’ﬂﬂ‘i"lﬂ"m‘iﬂ"ﬁ?kﬂﬁ"l:’ﬁ&\ NRBITAVNTIANTIANATIRUUUFDING A
; : $
(Scanning Electron Microscope : SEM) \{\\
O\
v : &
N4 BRSIATUBNTS (LT L89)
578015 & —
K qﬁmﬂﬁﬂﬁﬂcfuuﬁwwmﬂﬂ UAARAILHDN
- I 2 1 X
*BRTIATLINITATEITUA (O wéo w&o
. N

w.\m.9 High Vacuum Modte' nd'o &oo
\o.\s.lw Low Vacuum Mode &do ®,000
w.\a.en Environmental Mode &0 ®,|mo00
\wranaHa neAnuin o $alng

o ’ 5 - T T = o 3 (= : =
*ANTIANUTNITLATDITUFAT L'D‘HﬁTLI‘Eﬂﬂil‘iyﬁmﬂﬂdﬂ’i‘i‘ﬂ’ldﬂuﬂﬂﬂdﬂﬂ“v’l‘i‘iﬂuﬂt’aﬂm‘iEHuUUﬂEQﬂ’i'Tm" :

auﬁiﬁx&amﬂﬂm&
- -€ W HM

[ hE ol A 1 U F——— ﬂﬁ .......................

=l ns o2 &y 9 ‘-". [ - y ﬁnﬂ| ﬁbg

AN UIAU ST et sssssmnersrssresarrsansns




- -

ot ! I = R b ek y X .
.o BASIATUINISTLASIERAIDE9IAELAS DS (Energy Dispersive X-Ray

Spectroscopy :EDS)

AATIATLGNG (51A/nHaE)

578115 = =
qﬁmﬂ‘smﬂsfuuwnwmﬂﬂ YAARNIEUBN

Is.0n.0 UATIABIANTUASATILR I ®@do ado

(EDS Spectrum Weight% and Atomic%)

(U/ENaYN)
o, FATIENNIINILALUBIB AN o &0 &0
WULLAHATW (Mapping Scan) (UW/Ai9as )
le.on.n AATIANTENTATYEIEIRAAN 4 ULL oo 0 &0
BILEH (Line Scan) (UN/F2Ba14) S
.o & WARADUNEN (o BN & @FY) (UTN) oo ’ZSO' 9,000
= £ % as Q\Q
.. & LARDUATTUDY A o FAL (UIN) Moo 200
= ALANTS BARe SEuL o
.6n.D # o A o e, 00
X s

Environmental Mode (U%1/A39) ) AQ\

1 \
.en.ev AMUANKGA (UV/5UNN) \)(\ &o @00

¥ o’ -y i . 2 S
lo.on.c ATTUANIBYA (WK CD) (L M/UKY) (\\(\Q’ ©0 @0
..o ATENATBLNAY (UIV/A39) QJ‘S - ©00

6\/
o 2 = (b'o = v 3 =9 =1 e =1 =
'm.r;fammﬂwswmsmmsmﬁL%@fgaumﬂmﬂmmanﬂ%mwm
(9.5
{V i " - .
S ANIIAIUINIG (51A/HUE)
578N13Y -
qﬁmnﬁmﬂ‘fuumqwmaﬂ UAARNTLNEN

..o ganunTNLUATEY (wmdalad) oo wo

a s - o
w.elo gaNalasites ww/laladh) _— %6
..o tanEUlnEUeS (U n/laladl) o o
w.«.« Pure Culture (LI/A9B8719) nE’o 00
.. AMENTNAN WA SN (CD) ®0 @0
(LT
.0 ATLENIIRANTWRNW (LT/gUNW) mo Mo

d.  BONA M
-2 f.A, b
EATHI e cvcenmsarssssmsansansansosasinsanonapsnnsanr

% -¢ f.A, bEb




- =

ar . = = el -
lo.& FASIANUBNISANSASITIASIZAAILLNATALASHLING T

AASIANLENTS (UIN/FH2a819)

78NS
yARINSAE uNNANeRY | uaRanENen

Gas Chromatography :GC
.0 13RI N9 A 7Y 7 380 9nqH ¢,000 on,&00
aasMIHARE3 Y (Orgonochiorine compounds)
.8 m'imﬂﬁﬁﬂﬁ’mgﬁﬁmﬁ%ﬂﬁimﬂmfu ™,000 @, &o0
WaaWBS® (Organaphosphorus compounds)
oo FAR S AR REANAT NQHATS 000 an,&00
Aupsn IWEnsans (Synthetic pyrethioid)
High-performance liquid chromatography: o
HPLC @Q’
o.¢ & FEARTARRRgAnANATS NHENs ‘"-OO%\Q L
ANFLNLNA (Carbomates) G)\\%
\o.&.¢ ANWEY (Caffeine) & @00 @000
. SRIIANBNISNTTATITNATIZN \)Q @ ®,&00 98,100
m’imﬁﬁﬁﬁ’mﬁf’mgﬁﬁmﬂﬁﬁa & ﬂiﬂ:N 'b\ﬁ\q\
- Organophosphorus compounds Q:(;"§>
- Organophosphorus compounds QG\/
- Synthetic pyrethroid @S*‘b'
- Carbamates \:\Q§

' r ¥ .
=0 BASTIATUINITASIILATIEVAILLAZEY pH Meter

AASIANLINNG (u’m/ﬁ‘:@m’m}

F78NN5 ~ —
qﬂmﬂ‘smﬂcfuummmﬂﬂ UAARATENDN
> £
oY.e HILAZHILEY ®00 ®00
oo.lo AULAZYY ®00 ®00

wacy el hu nin ww
OYITIEID.orercrcsmsse ﬂ ﬂ ......................
e s - ¥ f.A, b
HRAU N LGRS R




=hyia

[ -« - 3 " 4 = -
o0/ ARFIATUINTINIIATITIATIRNFAUNTLAILIATBIIATIE N AT Y

ARSIANUINNS (UIN/FAIBE9)

F79N19
qﬂmn‘mﬂﬂ?uuﬁﬁﬂmﬁ'ﬂ UAARATEHDN
m‘%’m Tempo
.. Total coliforms boo Yoo
Y.ovlm £ Coli o&o Déo
W.ev.en Staphylococcus aureus e/Eo i ote!
w.er.@ Yeasts and molds count Yoo Doo
\a.ov.& Lactic acid bacteria &&o &&o
w.evo Bacillus cereus /oo e'oo
\o.ev.ev Aeropic plate count o&o S po¥cfa)
\A%89 GENE-UP @Q’
.oz Salmonella spp. Lfels ;\Q aoo
\e.e/.ec’ Listeria sp. ‘%\ o pelcfe)
\w.ev.@0 Listeria monocytogenes . \AQ}'Q@ © DED
Lﬂ%‘aQ Vitek 2 compact QQ
\w.ev.0@ Gram Negative \{\Q’\ ®,&00 ®,%00
0.e. @l Gram Positives éb' ®,&00 ©,800
\Y%

\o.ev.@e Bacillus spp. {\6 @,&00 ®,&00
w.ov.0@ Yeast-Mold .@)@' ®,€00 ®,&00
m.w.@fﬁwhm%mmi@ﬂ%ﬁﬁm%é R0 R;0/E0
twdainmanmiu

- Escherichia coli

- Staphylococcus aureus

- Salmonella spp.
o.ev.00 LDAMIUTUT gl s

— Total Coliforms

- Escherichia cofi

— Staphylococcus aureus

- Salmonella spp.
@0/ WARST DS H NI NV s o0

- Yeast and Mold —

B B 4 TR o R e S e P e

Lo €[, bE

ﬁru'i-fﬁaﬁu[mum.....'.......‘..‘.................




N9

FASIATUENTS (L I/AIBens)

uaRInsae i Inedy

Uaaan1guan

— Escherichia coli
- Staphylococcus aureus
- Salmonella spp.
wov.oc EVETRevERUuE ey
- Total Coliforms
— Escherichia coli
- Staphylococcus aureus
- Salmonella spp.
- Bacillus cereus
.o, ETNIERLE TR HTUaHAH
- Total Coliforms
- Yeast and Mold
- Escherichia coli
- Staphylococcus aureus

~ Salmonella spp.

0.0 loo BVTHAAUSInARL

\Z
&

(0%
,06
= y' 5 1 \
Escherichia coli \\Q
v/

- Total Coliforms

- Staphylococcus aureus

- Salmonella spp.

- Listeria Monocytogenes
.o oo YNNI VN (N

- Total Coliforms

- Yeast and Mold

~ Escherichia coli

- Staphylococcus aureus

- Bacillus cereus

- Salmonella spp.

.oV ol ANUAZHA (NABS

= Totn u}n]u:m:(

~- Listeria Monocytogenes QJQ}‘

en,ooo

en,0o0

o0

a,evc0

en, o000

AN cele]

m,o000

m, D00

k1, efo0

GV TR T

” - f.A, b

o oo ank . TENA B
AT U LR U oo mensessssssesans




FIENT

ARSTIATUZNTT (UIN/AIBEN)

qﬁmn‘smﬂfuuﬁﬁwmﬁﬂ

uaAan1gxean

- Yeast and Mold
- Escherichia coli
- Staphylococcus aureus
- Salmonella spp.
.o e 2unOLAT (AvAD METlA, a1mns
USHNMAUER
- Total Coliforms
- Yeast and Mold
~ Escherichia coli
- Staphylococcus aureus
- Bacillus cereus
— Salmonella spp.
oo o ﬂ’l%ﬂ’}‘iﬂ‘gdqﬂLLﬁLﬁum'ﬁLL%Q
— Total Coliforms

— Escherichia coli

- Staphylococcus aureus ®’$

\%
(\é
o
- Salmonelia spp. ¢\

- Bacillus cereus

- Listeria Monocytogena\@\
.o od mm‘mﬁﬂﬁu@'fm
— Escherichia coli
- Staphylococcus aureus
- Bacillus cereus
- Salmonelia spp.
.o o WIAN
- Total Celiforms
- Escherichia coli
- Staphylococcus aureus
- Salmonella spp.

V.o e/ LASBFIN

M, D00

o, @00

lo,eno0

e|o00

M, D00

;oo

v, €00

o, cno0

o000

- Yeast and N\c::lg]o A, b

3} 3116373
€ A0, bibe

o
BIVTMLIR. inaniion

e vavt o -CRA BEH
IR PO oo e ereesemsssse




FIENTT

FRSIAIUZNIT (UIN/AIBYN)

qﬂmnsmﬂ‘fuuuﬁwmﬁ'ﬂ

UAARNILHDN

- Escherichia coli
- Staphylococcus aureus
- Bacillus cereus

- Salmenella spp.

. Lo v
. BRFIATLFNITHIE MU HIRNNS

ANSIATLINNS (LIV/ARS)

SNENTS - -
‘L;ﬁ'ﬂ"m'sﬂ’m%uxwvmﬂ'mﬂ UAARATEREN
o..® ¥ Reverse Osmosis (RO) ®o o wo
¥ o
.o W Ultra-Pure (Type () wo @ ;o
OQ(
ar 3 = o “a s ¥ = ar =
o, o ’ﬂG!’i’lﬁ’]ﬂ‘iﬂ’!‘iﬂ"liﬂ‘ﬂ@’]Lﬂﬁ‘iz‘ﬁw‘lﬂuﬂﬁ?ﬂlFI'i‘El\‘!'J ANTTRANAUUN
A\
ABIBEADH \AQ’
O
0\

AASIATUENTF (UI/AIBETE)

................................

----------------------------------

18NS .(\Q‘” —
§®qﬂmﬂsmﬂ?uum'mmaﬂ UARRNILHEN
ém%msmmﬁtmﬁwwﬁ'nfmg\, .
.¢.0 NBIUAS (Cu) (b-{\ lele wé&o
.ole FINZR (Zn) \é\\ %00 wdo
o.oc.en WARLEEIH (Ca) \:\Q Yoo veo
.. WHNHIBEN (Mg) Yoo veEo
.o & IAAN (Fe) voo oo
.o INUNALBaN (K) Yoo o&o
.o AEN (No) oo Do
.o WHINTHA (Mn) oo Yo
ALBMNSRSITIASEA LAz A
.o LASLEEH (Cr) oo o&o
o..00 WAALHLN (Cd) Doo weEo
o.c.0 A7 (Pb) %00 o
.. ek ﬂ"l’i‘tﬁh& (As) D00 &0
o oa 11589 (Hg) Doo odo
oylile..... B0 A b
aswnis....... ¢ 1.0, b




FR5IAINT (UN/FaBena)
5781115
qﬂmnsmﬂ‘fuumf‘mmﬁ’ﬂ UARANILUEAN

o0& TIALHEN (Se) Yoo &0
o.o.od ANZIU (S) Yoo oo
..o WNAR (Ni) Doo v&o
.00 AL (Mo) Yoo o&o
w.«.oc NaBRIY (F) ‘00 odo
f.a'nu‘%msﬁ‘s'aaﬁmmzﬁﬁmm:ﬁﬂ

.o o INNFEEH (K) %00 Do
w.loo AN (Na) oo o
o.oe WARITYH (Ca) Yoo e
.ol UNNTIGH (Mg) oo @@‘o odo
ool AINEHU (S) vo00 \Q\Q oo
w.loc AN (Fe) Bk w&o

b 2

\o.eld WNINTHE (Mn) | AQ,‘\aoo oo
.o leto ®INZA (Zn) \)Q\ Yoo oo
.o me NBIUAY (CU) ‘\QQ” %00 o
.l B1TMY (As) QJ@\Q %00 Do
0. oe’ WAALHYYN (Cd) (\é\/ D00 oo
..o A9 (Pb) \\\Q’ %00 o do
oo ROLAA (N) .@Qf Yoo oo
ool UM (Hg) )¢ woo &0
\o.o.nen BLALHEHN (Se) Yoo odo

. - 3 "
.00 BATANBEMIRTITIATERB Il UsRsuas Bilnsiauatuiaaas Keldahl

ANSIATLENIS (LUI/A2889)

8NS5 = —
qﬂaﬂnﬁnﬂﬂTuunﬁqwﬂﬂaﬁ UAARNYHAN

2.00.0 WATIERLENI0SFK Sow o&o

w.00 AATIZALENILIATIaU oo oo

S Do f.A, bih
ayIALe.. ﬂ A
“ -€ M0, b
LTS | A s W S RS
il v oa oo od o 4 ﬂ.ﬂ. hfbg
AU I LIPIIR . ivsiinssisnssansosasssasnssinss




ar 2 =3 =3 € =1 =i = i
2.9 ﬂﬁ?‘i"lﬂ"’lU‘Sﬂ’T‘Sﬂ‘i’l@?Lﬁ‘i‘T:‘Iﬂ'i.]‘iﬂ-l'?‘EL!T‘L""J‘GIHLlﬂz\fu‘fm‘iL@HﬂQﬂLﬂ%ﬂﬁ

Dumatherm

-®6 -

BNSIATUENTS (LUIN/FIBe4)

SIENS =
qﬂmﬂﬁmﬂﬁfunmfmmmﬂ UAARNTENEN
b.606.0 IATNERLUENUSTIN Yoo wéo
©.00.0 NATIAUIHIMLIASI9N oo @00

lo.0l0 BASIATUINITNITATITIATIENILYIATA Spectrophotometry

BNTIAIUENTT (U IW/AIBYN)

576115 o
qﬁmn‘smﬁuumwmaﬂ UAARNILHEAN
w.0W.0 NOANDAR m&o fO'O €00
o, okl NOFWNBSAWUVEN (B0 a&o \be\\ €00
o.ow.m WA mci’oo\Q oo
&o_,

w.0m BASIATLENITNITATITILATIE

AN

ar T [
WAz s unaeLesas Soxtherm

\)‘ ar 3 = as 2
L 8nsIAuENIS (U/Aaaeng)
5195 S = —
@ﬂmmmﬂ‘fuumqmmﬂﬂ UAARNILKEN
w.0am.e Grease & Qil A\,6 Yoo o&o
"4
>
.o ﬁ'm'mql WENsIAEEeTa
.0‘— L] L]
A% FNSIATUINIS (LIN/FABe19)
51915 — -
qmmn‘smﬂﬁfuumwmaﬂ UAARNIHNDN
B.0c.e WIIES o ATLARY Mmoo oo
w.oc e WABITY & AWK Moo oo

.0 & BNSIATLSNISNISLATEYNDILAS Y BiO-Rad

ANSIATUZINIS (UIN/AB L)

FENT5
Hﬂﬂﬂﬂ?ﬂﬂﬂ?ﬂ“ﬁqaﬂﬂﬁﬁ,ﬁ QWﬂﬂﬂﬂﬂu@ﬂ
n.od.e 1A DNA & RNA @wo <o
B.odle Lﬂ%ﬂ\i PCR oo @00
m.od. e Lﬂ%ﬂ\‘iﬂ'ﬁuﬂWW@’mWﬂ €00 o0

5o A, bict
@ f.A, bibd

..............................................

e o
BUYIRLIE

aauudle




- o\ -

FNSIAILINIS (UI/Aaa879)

78NS

qﬂmmmﬂ?uuﬁﬁwmﬁ’ﬂ UAARNLWAN
0.0 Lm%:mtﬁmﬁmmmﬁﬁugﬂﬁu %00 Yoo
HUULARANTS
o.od.e N3Hilnaria DNA & RNA + 1A89 @&o @e&o
Lﬁuﬁ%mmmﬁﬁwqmwLmums‘i@uﬁq
o0& NIHATA DNA & RNA+LARE o, moo ®. W00

PCR+LASBIATUATNIINLAR

.0 FASIATUSNISASITIATIENAYZT

BNSIATLENS Ssﬂmmmm

51815 2 — 1
UARINGNTEY uumw@%ﬂﬂ UAARNTEHEN
8 Y\ 9
0.0%.0 ¥DABNMYTT F1TFIATIEYHN m,m/o%g @,000
WAPNDMN N (MTAEANAN & NAH) %\’6
‘ N
(Um/MngHans) -\AQ’
$ L& T = OQ
- NANDRINIINARETY
' )
% ﬂquﬂ@ﬂﬂTuWﬂ@IWﬂ'%’ﬂ (\\QQ
! o *\
- nanaswinsasn \/@'b
-~ NANAITUING Qé
o oy
A15ANAN multi residual pesticide
a o 4 are \
H1SN1TAARST (u’rw%ﬁm}
®.@%.\ propiconazole «,000 90,000
\o.e%.en difenoconazole (LUIMAHANS) mo00 @, 000
o.e%.@ FIVRLAFNAN (LVI/AHARYIN 000 &, 000
ATAE)
\0.09.¢ FITAHINBEIT (LW/FAIBLWN) D00 &,000
- Alflatoxin
— Ochratoxin
o.o%% N30 BN (U/aTingns) ®,&00 v,000

- NSANIANFN (palmitic ocid)

- n3AlaAaN (oleic acid)

- nN9AlaLARN (linoleic acid)

----------

----------------------------------




- @ -

FRFIATUING (S1A/HKRIY)
518NNS = —
qﬂﬂﬂﬂsmﬂ‘i’ummfmmaﬂ YAARNLNEN
Q-nsAalLATIN (alpho-lindlenic acid)
\o.e0.ev UFHIHENTZAA TY THC, CBD «,000 90,000
(UI/aneung)
\o.e00. Total THC (THCA, delta—e-THC) s & oos
(UI/FBe3)
o.@.c¢ Total CBD (CBD, CBDA) — e
(UIN/FIBY4)
.0%.00 ATITFOUATIHDY _— —
(UIN/FIBYIN)
= i g a ) @'O
anrAwseumsUlawgiuyiae (uw/ ‘bs
! Q‘Q
AIBLN) X
_ Q)
I.0%.06 Aerobic count a’@ &0
.{9
.9%.0l Total Plate count ) QQJ@-;;@ vdo
S
».e%.0m Staphylococcus aureus \5(\ om'e a/&o
Q)
w.e%.0& Escherichia coli (‘\\(\Q’ ot of vwéEo
lo.0%.0& Pseudomonas aeruginosa o0 oo ©,000
N/
o.en.a Clostridium spp. (\é ®,0&0 ®,mo0
. ol
w.e%.06 Bile-tolerance grom@%}gotwe ©.0@0 @00
. &
bacteria O
WV
m.ev.0@ Salmonella spp. oo moo
\0.09.06 NINATIIATUN & TN & @oo v,000
- £ o
Fasrznnisunidanlanswiin
(UIM/AIBEN)
.o wo AN (Fe) oo oo
b.o%. o FI91Y (As) mo o0
.09 0o NBILAY (Cu) oo itele)
.ew.Jom Az (PD) o @OO
o.0%. e U389 (Hg) oo @oo
.o ee BnAa (N awo @oo
0.0\ IHAUMTH (MO) oo oo

ayile...... 39 NA, bt

aammﬂa * ” b

dratiAauldmue




- -

ARTIATLENS (F1a7/%198)

518115
uasnsaelunnidnendy | uaranteuan
0.0 ey Weyaa (591 (F) wimo &oo
.09 0c LAALNEH (Cd) omo @oo
.o e RSN (C) o oo

. e 3 W T i .
\p.00 AATIAMBNSHTITIATIEATE DANA (Texture Analysis) Tusinagnsans

FIENTT

FRFIATLINTIS(LIN/ABE9)

qﬂmnsmﬁuuﬁﬁwmﬁﬂ

UAaAfnNIgWan

w.o0.0 ATI9NATIEVIHEANAA (Texture

Analysis) TuFagnse (= 1en19)

- Hardness

- Fracturability

— Cohesiveness

- Adhesiveness

- Chewiness

— Gumminess

- Springiness

- Resilience

6,000

QO
Q\Q@%

@, 000

.............
...................................

..................................




AIANKRIN A

192NIRNTFYTITHNNTINLIRYNLYT WA, w&o e



- X3 =8
A &
XAt

.._:7.’7&1a}>§, 7

&

ST HIRAIZYFTITNNNTINYTIRUNLLET W.A. wdo

ATNANTZIBTYANITAANANYY WA, wEwlo H1AT1 wo (AR1NATH
anaanuganAnEfesdalillszaoasdessanaesnanan g iugaNAnNE1 N938N19
an1aaniuganAnen fuinisuazyaainseesaaniiuganinen uazfisew lnafinaln

ANTRIEBH AI9ROY LavT AU ETIRUSERNB AW 15

21 EE1NITATNAIIN UG W WAINTTITyafANnIAnedensien
WA & &m UATHAFATHNNIANYIAENAEWATIIUIZEH ASIT s eo e IHDTUT » Aunan

WA wEoe WaaNUsenIaassssan e

UHIA o

unyialal

2 dyd ! “ a a o 2
4B o UTTHIANLTHNIT “UFENIRITUTITHNNITINYIRYNLLEN WA wmeo

LA T I AUAIUATHAT LA R UL L A% sz

$8 0 THlsrnaeadnsTHNMAEN A NELENT

“UTeHIaa3gagei” MNNEAINHTT UTeNIaesgs9THHNIgNEN TN TINENRYN LY
ATTHNITENTIANYIRYNLAEN FUTNNT YARINT URTHIBEUNNIINYIRENLLYN

“HNAVIEIRY” MIHIEAIHTT HININEIRYNELEN

“EAINTTINYIRY” WHIYAIINIT FNTHATIVILIRY WL

“ANNTATINNIT” MNIYAIINTT ANTNTINNITANATBITILTITHNNAINY IR NN

“NFINNTS” NHIPAIIHNGT NTTNNNTANATENTIHETTHNNTINENRUNLLYN

“UNNFNTHATINYIRY” WRIYAIHNIT HIENTNTNAIVIEIRENELEN

“a8N1TURA” NNILAINIT BENITURANKIINEIAYNLIYT

“HUTNITT MNIEAINGT 2EN1TUA 98985N19UA JYI8eBn1TuUA AMUA
509ATIUR Eaeaniud WandaniassundadiumisiliBenieadieindedanuziouiin
WATMHIAIINIINTIRMTITae ey 5eiuam NneTuaawn

“@IININT RNILAITNAT FIUITUATNNIATT o WAINIET12 Ty S RNIAVRe
WELET WAL & &en

“T99BYN” PNIYAIINIT 159EUNATBANANAERENLEN



“ley—

“UANTINAINITHY AHIYAITHIT FINTHIFWNIUATHNINGT o WAIWTZI 1Ty R
NPTANLTRYNLLET WA, lo&&en

“PUALITUT NHIYAITNTT AUIEITRATE THAIRITHATHNIATT o WIS
WILIT Y QRANNINYIRUNLIET WAL & Een

“EINTAUILIINT  AHIYAIINGT FIATIIHIL9THNE TIAITHNIAGT o ()
WNWIE I QJRNNNTINNRUNLIET WAL & Een

“YARINT” NNIPAIINTT WHAIUNNIANEIAY §NI1NYBINNIINYIAY
ANNIDTIALNMIAINNRYNLIEN 1698 NITUINNTIUYARR

“iBon” wungaNdn ARannianeidenzignuazdinidaulsaduuanie
NUTINEAENLEN

“UR9” MNEANNIT BRANNTINIRYNEILN

“SIEen auneanud EeulssEeuaBaudyenaaneie

“SENURTT MNIYAIINGT FTNUATIINNTNTLNINNITRANANET ANYANERT
ATUURTHIANTTH

fin o WosnsuAidugdnenianudstinasdsasani unsdiffiigmufeady

|

m‘sﬂ’qﬁufﬁm@miﬂﬁﬁﬁmmﬁ:mm‘%ﬁﬁﬁuﬁ W PIoUs NTTHNNTE BN AN LA AR ST A

b

=4

wacldauiian

NHIA o

53UFTTHABIRIYNTATHUNINYIRY LWASNTTHATISHATNRIINLIRY

- a

3a @ PSAANFAABEIR ATEUT WATNTEHRINEFSE wardanulunisUnasas

o

a o A o @
sruaulszrntlnedufinsyavnidsidnsaiulszy

£ A a a

#a & SnwalBgednind Aesfigiuzassaninnidneidouasdaasudolde
= a2 o ! ¥ v A& A A o ' )
Aesfinm duavdanaliiszngidniidenlarnouarandeswssyananiall

#a o Snurdmusssnuaznmmanyoliiifeesuniinedy Galulugmssan
warfiaufifaungsuiieues1unsenia

i o SnfiammnsuazUszlomivesmiineds Tnalidnalszloniivden
wazlsimndiusdaudannlsenaunistinasiilaiiugomdalnuunynanals 9 vaasinns
= Aa oA 1 % & 1 dl o = o ° =
AWenufvRsedaynnaiudsanyanadu wazlunszinnisla viesisediunnele wig
UTRnstalugiueaausa denalnifinnisdniuls:lamidausaniiog TuaansuRinsaumis
NHUTI2B9AY

2 L o o A

e & sotulnnisineliiamnin sesgmlusda uaznsaeasuln

e o UfiRwiiisaeandedng ga3n lUssla uaznsaeasuli



UHIAN en

@%ﬂﬁssuﬁ@eéu%wﬁs

o A

38 0o IENANFADEIR ANEHT LAZWILHNINEASS LArSATRINNITUN AT

v a ¢

srusulsrBu lpedufingzamndsddvsaingasye

1 1
A{ = a a ¥

W8 9o SNENATIFNAA 1AYTRTINIDINUENITNATINY A LA R NTRLR S

9 U

Aesfinm duavdanaliiiuiaonlauazendeaswasyanasiafl
i8 ol SNEITMUBIIHLATNINANYITIFYNnIANeNdY SadulunnsTan

wariiaUfuRnungsuideuas9nsensa

2 @) YA o A =X o = ' ! = @
#a oo nffAasssniud Satuazdundnluddignies
38 o Huarnalsylamilasfney Ninalsslamiviudan uasltlaudan

spaVEWalA o

2 v

e o & UfiRwiisnunnndedngd ga3n lUsels uaznnaaauli

U v

fa oo UfTRdeflfTvAuTysuaz{ifaadios Hagauiuaningmn

ho))S

WATHYHE AN
NHIN. &
@%ﬂﬁssaw@qqﬂaﬁﬂs
qU7 o
@%ﬂﬁssmmqﬂmnsmﬂ%mms
38 oo INSAANAFAAR AU LATNTEHNINERSE Lardanulun1TlnATes
srusulsrrBu nadufinszamndsddvsaiulazey
- = °I/ a va o/ a a o o/ 4 o/ a o/ -4
29 o HANULATUfUARINUTYYT Yo TdenAN WiHsha IaqUIcan
wlauny suiday $a159F0 UsenALasian NNt ANeNag a1 ATIASe
e oo Uaznginulimunzaniunisduwinausnidnendaanedsnis Snun
] [% e‘alld a [% v @ 4' o
LASHIUNINNANH 0T RN A e fe T uAgensy
38 wo AANNITIEYN 51U MIRYANIYSUVNANI AN niaUsslamianulna1nsy
w o o
AULBIVEBHEY T@EIN%@U@Q%I‘HQ‘V?N’]EI

o/ g o/

8 wo FNEIAMNANAUSALVL TN §FU0Tn15 uasUszrryuialy

e3le

AU NN AYUR NS

1%

2 o v @ 1 prn o o a (% v A
18 oo W'W‘NWMT‘VIMHLLUU@EI’NVI@I ‘Sﬂ‘]sl’ft’lﬁﬂﬁ’]’mﬂi_l"llﬂ%sl‘iﬂ’]']‘ﬂil’lﬂ%l WEIEN

e

o/

Hiuuans



—e—

o g o/ I o a

12 oo TNEIAMNANAUTAVE G U9 1uTnT HAie59H 938859

ANHINARINTUNABK LY

U

#9 we f93381055aslunsUfiRAnTTAdELazNT I N NEIHINNATINS

9 we uaAIDBNEIAHTIIN RTINS Inegasn Hgnasaudtendvinaln o

v v A =

2 ay ¥ ¥ dl ¥ o YPy
e wo Waweinya il EawEedifacdiasui i

FIUN o

’Q‘%Elﬁ‘iiﬂ"ll’ﬂ\‘lqﬂ@"lﬂiﬂ"lﬂﬂﬁ’ﬂﬂiéu

o A

38 \way II3NANAADEIR ATNUT LASWIZHAINEFZS UarSATHINNITUNATEY
ﬁzmumzm%ufmﬂﬁuﬁm:umﬂﬁ’m‘%ﬂmqLﬂuﬂi:m

2 = nlJ a ova o/ a a o o/ & o a o/ '

19 o & ﬂmmmzﬂgummwmmyw UUEIH TNYVFN WUENS qmqmmm
uleung ey 015940 UsenAuasia NN aas e s e et @asnsa

#9 weo YszngAanlfmunzaniunisiumingmuamiinedaans sluayu

o 1 o caa a o v & A o
FNPYILNSLNE LLWﬁﬂqW@ﬂEm‘Wﬂﬂﬂ\?NWW’JWﬁ’]@ET‘Vi WHIgaNg1

2 v = o/ = o/ o/ 4 = o'dl o o/
48 smo ALLAUNIFIHN TU NIDUDNIZIUNINETY ‘lﬂﬁﬂﬁixiﬁﬁuﬂuiﬂﬂ’]%iu

mupaEadan lnaRyeufagngruis

o g o/

48 me SNHYIAITHNANNWS Y

o/

Bew §5003n19 wazdszrrruialuedig

e3¢

ARYINNS

o/

2 o v G 1 Ao o o a o/ v A
D el G]’“I‘NG]‘HT‘VH‘]JHLLU‘LI@EI'NW@ iﬂ‘hﬂTQ%\‘lﬂ@'?N@‘LI?.I@GNW'VJWEI’]@?—J AN

Q.

o

HIULAN"3
NHIN &

a L A
@iﬂﬁiiﬂ’ﬂ@ﬂalﬁﬂu
HW o
{
FEUFTTHADAULDY

38 men IIENANFADEIR AIEUT LATNIENNINE RS TuarSasuiunisUnAa9

o

srusulszBulpedufinszamndsddvsaingazy

]
a v A 1y oA |

fia me SAuARTA SaausuAnroudoninfivesnuiasuasdauniangids
UszngfnuogluAassan s5u5998 uazdmussanduiinn Sadunazufifanuauulouns
UE Warlsny1aasNnNIne Ay

#a me Haugaame Wesneenlunisinymauinaeniin

e mo Uszngfiaulfnanaunndnseiinalsssadensian



—E—

a ! o 2
FIUTITHADNDU
2 o a =4 o A a @ o a P o a
AUB ene/ ‘mﬁqmmmmmm@@u ﬂﬁmqmmmuﬂﬂmmum URSHATTHIA T ELNALIN

2 P { o ¢ a a @A
UB en NWGWN%@NG]?_I Z‘:{@‘i@] LL@zLﬂqii/\lﬁWﬁﬂ'ﬂQ@@u

FIYUFITTHATNNTINYIREY

#ia ee UJURANTatA suidey YseniduazunifiReesnndnendyetng
LATIATA

2 a v o @ A o ' o caa

ia <o UszngRaulfmunraniuniaiuii@s Snuiuazmeunsnmanuolain

a o o & A o
‘ﬂﬂ\?Niﬁ"l’J‘i’lﬂ"l@ﬂTﬁLﬂ%WﬂﬂN‘iU

@%ﬂﬁsiwifa’zguﬁu NIAN WATRILIARDN

o/

2 a @ vAa o a ) 4

19 o Usengfnuduiianansisoy Tnenanusssdendsanaluareyind
Fuanaan

#9 <o fAuuRAreUdeNIN FIAN LAZSNEIRIWIAADHN

2 A 4 oA ! o o ! a

fia o nAnAla Wingow Fdowsontunnsensny funen wauns gRtleyang

AUUFFTHITNU TN ARU LA T mMUETIH Ve

FFUFTTHADAULDY

=S

$ia e JSNANARADUIR ANEUT LAZWITHNAINETFZS LardaTulunITUnATes
srusulsrrBu lnedufinszamndsddvsaiutaze

2 @) p=] a a a o A
2D & IURWALNDIAUBITIR NAIMNETINAR UTDIAD

4 [

2 y 4 a a v til a =Y
U8B D %ﬂﬂﬁ]ﬂqq‘iﬁ ’31_IW®°H@1_ITMV1‘H’WI LLZ\]$3~Iﬂ’]’]NLWﬂ‘iTHﬂ’]‘iﬁmﬂ’]LL’NQQMW

aawg e luuazneuenlsEey

[

2 a a dld =
2B o HUANNNTNVIALRZHEANNTIATIIE

a 1 S—d'
93UEIIUADL TN
2. o a 4 o A a @ 1% a P=y
19 «= JufenuAainresidn dszngfinuiunasising uasiinqny
AFEY YA

¥
[ -3

2 = o dld A o a va 1 vdi
e o Anypedinsyia finls uazUfiRsedan

e

WWAITHYNIN

4 =

U
48 &o HANNNEDARS §95H LWANTWANDYBIKBN

q

AIMNAZDNY WAZLNTINAIAD

22

NI9N5EYIRA



o—

A3UEITNAD SIS
L Aa v v o o =4 a va = 1
18 ¢o UjURnndeTeAy suiday ﬂﬁ:mmmumunummTﬁqL‘muﬂmq
LASIAS A
5 Aa @ 1'% [~ Y=\ o | 1% o‘d‘d
4D Ao Ui:wqmmusfmmmmmummﬂuumﬁﬂu SNBILRLNLNIATNANE DI F
20915983 el duTieansy

FIUFIINADYNYN FIAN UALRILIARDN

P=-N

e ¢a WRadazuazdienfefin 83naia1dieinfadean A998

o/

agsaniufanludonundinange
ia e« pySndAuanden souadnassAeiinaniAifnTugnew Tnalinds

FAINDUBNU

P

fa ¢e nagile Hugman Hdausanlunisaysng funen tnauns

oiffyeve awusssnfendszndl AavUzuazimmussanlne

HRHIN D

AR NUAZSZUUNISIA LTS NI 865N
RN o
BIANSANATBIFILETIN

da @ Tﬁﬂmuwﬁwmzﬁ“ﬂLwiaé’iy’mmzﬂﬁuﬂﬁiﬁquﬁq BEN9T “ANENTINNIG
ANATBNIIETTIHNMNINYRYNLIYN” Usenavsiag

() HNTNADIRNBUBNNNNANERY Suntenn iulsesmngannis

(o) 58993 NM5UATDENNTURANaUMHN IS URRTEUIAREATUN135 N B9 8555
U5291:93nede s uanlifiuanen Wunssunig

(o) EMTIRDIANNEHaNETANENAY SanbiAudan Tungaunis

(@) ﬁqmmmmmmuwmmumuﬂgmmsﬂ \unssunisuazanunig

v v
o o v [T

¢ LA v
YN} EW’VLLW\?W\WN@‘E‘%NNUWMN’WNN ’V'TWJMTNLT‘IH’N@W"IH Lﬂl&N“ﬁ"JﬂLﬂ?l?léﬂﬂ’iﬂ #l

U

#n ¢ ADIENTRANTTHNNTANNEE @0 (o) Yaznaudiig

(o) HIWANIIAIRNIUNNATANIENAE

q q

2

Q

v

(o )L‘U‘HN ATTHEANHNETNITY HUTENUNITOILATNAITHATHNNTENLEEHAZLTITN

U

2.

(’

(en )Lﬁum ﬂ']’mL"EJ"IT@T%‘U‘VI‘UWﬂﬂqiﬂ@ﬂﬂﬂﬂﬁq’w}ﬂ"lﬂﬂ

U

ra A a A

3 v =
(@) 1Wuy ﬂﬂﬂ‘ﬂfﬂ‘iUﬂ’]‘iﬁﬂN‘jU’J’]LﬂuNNLﬂil‘jm Nﬂfl’m%ﬂﬂmﬂ Zj@iﬁ]

Y



—en/—

#n ew AuENTANTINNITAINTE @0 (o) Usznausiy

[ %

(o) iMIsnoRneusnNnANeIae

a a A

(o) WWnyaeafifisuniseensudniuififiesh Saondednd qasn (uiieensu

U

ADINIAINIYIREY
L % = o o 1 ¢
#ia & ATZNTINNIT HI195N19ANTIAMAUIATIIEE e T

Tunsalfisnuninlszsmamznssunisinasidnfoomnle uazdallfanfinnng

I NI EIUTLEIUNTINNTITUNIUATUINITT19 I AENTINNITUTENaUFAIUNTTHNS

1 dl v dl

winfiflag Afiunnsuszgiieidennssunsiifes Hinninfiusrs1unssunisunusiunn
FNNENT

=

wnstifsuAeAnznsIHNIIeas iandanmnla uazdeR [Hanfiunns i i

1
oA

Fonssunrsunusiunssiidng lunnsdssgudiesiannssnnisnnyszgnedeiiaa fmflsnes

o & A A 1R <1 I8 1%
"V’quuﬂ‘jﬁNﬂ"ﬁW\‘]‘VmﬂWN’ﬂ%"N@ZLﬂu’ﬂQ ﬂﬂ‘jzﬁﬂrﬂ

o/

AN

=3
bﬂe

UNTEN AL NTTHNITRUIINATUAUIADUATUIITE HEATNATINIEN

Y
o/ o/

SIGNGN

¥
4

n3ann1Tununs f AU Siuud Sufinssunassiuinarndaumds uasTHEATA
ag tudumisiiuanssfimdeegaesi@anmuun uidtnisznisiasiumlmasagiasndi
AU 9z lisiuns AR sssuskounufili

#im w0 HaNAINANTHUINNATIINANINTY NTTRATHUANnsWinle

(@) A8

() A1BBON

(en) IR DIERRTAR BN Tnasnts T azamsiu

(@) gnananlpgAAinnendefigalidian

(@) \nyprainazans

(o) \uanlErananngn vasmuaiaulEauaiunan

v A

(ev) FATHNTANYIRYTHR R UINAIUINS FrgazuRes Hiagndnaesiuas

| ¥
1

BIBIALTTYNFNINNTAINY R AR DEIBIN1TUTTYNUN

2 Ao v A o

248 o0 ADILNTINATT HEMWITURLNIINT A9l

(o) MAUAUA WIYNFANNNINYINY NTTNATFNINVNINEIAY ALUFNIT YARINT

¥ Y oA va 2 dgl ' ! o/

waziBewn WUfifinudszanasdessaniingnandenin

(o) THAENE anaunzulguiguariInInIsfiiunIsdaLas A M6 35H
93e59303an TN enisi g Anssanieaiessan (U unszuaunisuiniseuyanaees

NAINYINY



-

(o) TE459F FIANTN UTLURNNUS ANDATRESIAZDUTEBAZUTZATBATTNIINND
FINTNMUILINYBITT AALBNTULATLTEYTH
(@) ﬁm’mu,mﬂﬁuﬁummﬁﬂg’jﬁ’ﬁ“ﬂmN’fmmmmzmiwmumﬂuwﬁwmﬁa
ATNLTENIRITYTITHH WATINENTUNAFBEN NN AN RN AUt UU T
a a aa o/ kg o o [~ = a
(&) NIN1TUITAIMNLAZIRNIRYTATIANTTNTENIDWTUNITHNINWIZTYFITHNAN
Useanae3usssn viaatlgmiduinennisiilssuiae3uassudl
a % =4 a aA [T= a dy
(o) NITTUINANTTFDUFIRYBLVIATIINTUHNTTNTNHITUFTITHATHUTIHIAN
LALLEUBADDENITUANIERAINNNINYIAY NIDITUUATNENIITUT ANusnTel
(o) WHIAIATIEZNTINNTT NIDAULBUNTINNT YIBAMYINY Nadag TR
N IHAIBYFITHYDIAIHITHNE DN UILITUN 8 THRIBITH B NA AN IR ATHAITHI LT
LAZANTZ AN
() RAITUNAUDUNLNITUN IR HBNUTENIR BTN WEANITANAAUANATS

(o) UfiR9msdulnmnaiingmane i
HIUH o
szuunsieautivszaaaasasssy

2 v L{19UINGIMUIENININNIINE1RBULAZNTINNITAAINNIANYIAY
A oy a a gy ! v o o o ! ) o v
An19A ARS8 59TNANY STHNRIRE T TINH HnatanidasdavinAnatandundedeaniay
lnaInangIuiisnnsa@elfidnfinisnseyininesassanuazlnsanmznisnnis tng I
ADiTNITHNNTRA1s N FaUAIHiaiaasefenaa Tunsdifinnirnasnnisfiansonudaiingn
fyadnnsvinAinesusssnanulsranasdessanil HanznIsunisauesasguunsaReson

ANFINNITNINTYTITN

[

nstdfinnensTnnITiarTodudn (dUsInguad IuIenanINnIanenauas

A99HNITNNIHRTAVNILNAL NIV TRATIETTTNATHUTEHIa93 85954 T HATENTINNIT8 AT

3

#m v (Halsingdneinrsufignnatanidlinasininadessas gnanamn

o/ o o

favdavindananamifumidentouonarmdngmiiaiansnidalidfinianasioAneduseas
uazBusionniznasnnia lnelinonasunisfissnndinoraynssinisiensieaeudoifiaass
Fnanaifiavdiuuaranssmunaniansieaauiioifiesssioamnsanng
Tunsdifianuznssunisiansonudaiin Syadinasininedsasaaninazang
ABu59anf WEnaAngNABLEesia S gusE e RaN AN T Ne e TN
Tunsdifinniznasnnisfiensanuda llusngyadiadnisufinasyii Anadassas

ANUTTNIRIFEDTH AADIZNITHNTLRIFDN



—e—

#9 o« L:ﬁl'ﬂ‘l_l’iﬁﬂg‘jﬂqﬂﬂ’m‘igﬂﬂdﬁQWﬁﬁﬁTﬁﬂ‘i:ﬁﬂﬁﬂ@%ﬂﬁ‘iﬁu ANR1IMIFDY
f%ﬁﬁn;-*‘hﬂﬂ'ﬁqmtﬂuwﬁqﬁ@w%ﬂuLﬂﬂmwﬁﬂﬁquﬁmmiﬂL%ﬂfﬁd'lﬁmﬁﬂi:ﬁqﬁﬂ@%aﬁﬁuLm:
fusanmiznsannis neWiamensannafanson Lwi\wTvqmmzwﬂaim’mﬁl@mq@ﬂ@uﬁ@ DELEN
FINANILD BIFHUAZINITHHANINTI9RE LT T 9939 Aaas U

o [ ' o o ' | wal
(o) NIRARNIITUIUAA Ui’]ﬂgQ’]ﬂﬂ’iﬂ‘i:’V]qﬂ\iﬂ@'}fJTNL‘Lluﬂ’]‘iﬂ‘iv‘ﬂ’l

< a P=3

a a o a BIA ¥ o/ as o’ & 4 o
AMHANANININGY Tﬁ’ﬂﬁﬂq‘illﬁ NIBRVIBTNTITIUANDUNNTY m‘%ﬂamﬂuummwmu ANHUNIS

U
1

o o o« o/ o/ & W o/ o’ v o A P P=1

WﬂLﬁ@uLﬁu@qﬂﬂﬂHmﬂﬂHi ﬂ%ﬂﬂ@?ﬁuﬂﬂ’]ﬂi%uufﬂﬁUﬂq‘iWWUqWWQﬂqH’Viﬂﬁ‘E‘ENWqNV]@‘ﬁﬂ']iUﬂ
A Yo o o & o A v A a <

Wi’ﬂ@ﬂ\‘)ﬂﬂﬂiyﬁq"ﬁuﬂu NIDAVIDDNTTUANDUNHIENHUAN AT

U

IQ 1% I o s 1 [ o °
(w) NTHARIITUIUAY U51N991N19NTLVAINANTUNITNTEN

ANRAN19INE asn1sufRatsananluntanedsTaaind el AuNNId e RN LN

o

fiuyANINg

(o) NTERARINITHILEN T&iﬂi’mﬂldﬂ'ﬁ’]ﬁﬂ"l‘?ﬂ’]ﬂ%ﬂ‘itﬂ’)ﬂ@%ﬂﬁﬁﬁﬂ

1
= a e o & o

WiaBnsud vinifieBnisudinaumang wdegisdnioymausi o niunnsayfiees

G u
#ia v e (fladsnngdrfiFaugnnatamidniiinesvinAinasussan §natanidias
davindrnananuiiumlRaniaunenarsnanguiigasnsadafdrdnisnssininesassou
A 1 L4 o/ v os v
uwazBusiananirnssnns lnaasenasunnsfessmueunsiaianindanau niswansin
1 A e o/ 1 v o
milagamnie ludonaufididuguagidewdsudnsdl aausiuinfiaadsuazsnesuna
narauIuieifiaedesiasdnisud
ddl LY ¥ ) L= o/ v ' ) 1 a 4
nadifiamiindauaBeioniimiassiunetudoneu suusngdl Aansonusi

AudndyadinasinAnadesssn WiansednisuiRersandniunisidullaiui sudeu

o

o

v/ V =3 VQA o o/ L
FmiTary '1J‘i$ﬂ'1ﬂLLﬂZLLW]UQU&WINW]QVIEIW@EM%@T‘NL%?_luﬂ’muﬂ

natifiviansindanany WEewavtisaeaune a1 mNLsns e Resouugn
TN"U’3"1ﬂﬁﬂdﬂ'ﬁﬁﬁﬂﬂ‘iﬂqﬁuﬂizw’m@%ﬂﬁ‘i‘m Wiviantindananu vaasamsislaesunns ey
O oad
AYAED

i3 oo nIdifinssunIsgnnatInidnlinszinineiussan inssunnada

U
= o ey ¥ A a =Y

gJmm‘sﬂgumvxmw?ugmmﬁumi mwqchuﬂizmumiwmimm@umuﬁmﬁwwﬁﬂﬁumﬁ
9 & [~ ]
HHRLIUHNDNNRIINN
UY U Y

18 vey 52829 NIRRT RITUIANAHIA © Fu o WiAtuenTIHAIS

VA ° A [ ° 2 a ] o
duiRansandnuiuniseuannislaeds TnaAddefennugasn Tusdauazmsaenauls

Ugen1el o8 U Mo HUIAN WA o

A

Cap- 2 a
(Manssdifiesfinn aomdalosd Adagoy)

bl

HIBNFNINATINSIRE WL




AIANKRIN A

e DEUNMAVIIIRENZIYT A8 9TTEIUTT UWRZATHTITHIBIYARING WAL m&'de



s OgUNWIINEIRY NS
16198 ATTUIUTIN URLAUETIHUDILARING
WA mE e
TnefiSgasanynywivseenninaie  WisdinIm eedo H99 ewe Uyl AR
Ustnass asani i muaNmag MR esssas Ansawdyvnaiiies vsmns vae wiiniuesiy

urazlsuw e liinaln uazssuuunseduEad i UssRYB AW SRS LAY UABUNITAS K

NN NBUSIAIMSNSIn  wamie Biannansd yamnsuesmnivendulsewgRmaiuuungnoii

1
¥ = o

dinthatin sraaliBeinas fesino Thileeniu endawsypnmiofl
Lﬁ@?ﬁtﬂuﬁmuL@mm‘mni‘ﬂmUﬂﬂ”ﬁgfﬁﬁmn%ﬁﬁﬁugmﬁdﬂmq FIDFLAIUITATH
AN IUNINTT We WHINIZI1 T T RRanIAnedensien WAl eecea aNINAANENaENLen

Tuaslargasfl mecee oW mo WEw WA Eee Felinansudoulinisialul

48 o Sudeufl Bandn “sudyuNinINaNaensE 39898 9398TUST WRZAMETIN

VENUARING WA, odee”
39 o suflouil ilna HtAusuaT s aensuUsen gL

dm o aidleuil

“UPNANETAE ANIBTS WU TNYIRYNZLEN
“CANTHWIINIENRY”  WBHIETN FNINNIANLIRLWLLEN
“YARING” vsnefle ufiRemluamnangndansien Taun winsmans

311113 WIRIUENELEN1TuAZgnaNs sandemTneumnu o andnsfie
“WHNNUEEA1INI9" Nt 819198 JEeAanI19198 T89A1a7519159
AER519758 Lmzﬁjﬁmmm fivimtinfigeuiian
“WHINIUHANEUINTT”  NHNedle Qﬂﬁﬂ’ﬁ?ummmsiNﬁﬂmwﬁwmﬁﬂw:mﬂ
“ADENTINNNIITIUIVTION UAYATETIH” NN ADIENIINMTITILILTION URTATTITH

UBNYARNTHIRVILRE

e B o J =1 = B
i « Biesmauiduisneinismasadouit uaznsdiifintgmluniaufifa

sndeouil Wednsudduganedsgoe



WHIA o
HIMTFIHITTIUTTN URSANETIH
L, oA
HAIUN o
a6 (- as
HIMTFIHITILIUTIN WAL AMREIINDRILIRATHBUNAN
da & 1_‘{ﬂﬂ’!ﬂ‘i“ﬂﬂ%ﬂﬂ’ﬁﬂﬂ’]ﬁﬂﬁﬂﬁﬂﬁff‘hlﬁuﬂ’ﬁsﬁ‘ﬁ t.ﬁu‘fﬂmungwm WS nEaslemd

' [ o v oA ' a
AIHTIH Lﬂuﬂﬂ’mﬂ“lﬁﬂ’!‘itﬁm ﬂ"Iu']ilﬂ':’mﬂ:ﬂ'}ﬂLLﬂ:T‘ifl1_|‘§ﬂ’?‘iLLﬂﬂﬁ:ﬁﬂﬁumﬂuﬂﬁﬂﬁi‘iﬂﬁﬂﬁﬂﬂ

Treazdinsd mafu"usfumm'agﬂumw'ﬁmmim uaznnunsaNEuiuAfeman « Uszms il

(@) mfiﬁﬂfi’usfmzu'auﬂﬁ:ﬁﬁ%ﬂf@ﬂﬁuﬂW‘:wmﬂﬁ’m%émdtﬂuﬂﬁ:m

(o) m’iﬁm?}'u‘fuqmﬁwme%ﬂﬁﬁ:u

(en) N5TARANTINTR Sadnd qa50 Ruraz uailaaduRare Bndetislon]
vavUsswemnAwilandselenidoun ussbifinaUsddenivivdou

(@) ﬂﬂiﬁuwﬁ"mﬁﬂuﬁ'ﬁgﬂﬁm \usssy gnnguang aztiuainnisuanmn
nadszlamilnefreuainnisenfasiumdmiing

(&) NM3bAUAMafaeANTInEe Ren A uwazldidenuuRdeduneesy
Uang

(o) ms?ﬁ%mdm'mm'iﬂﬂwﬂ‘:uﬁqu gneing LLﬂzTﬁﬁﬂLﬁﬂuﬁﬂL“ﬁ@@%\‘mﬁ%}l’l
PDIULINTS

1 ol .-.2' s 1 b
(o) MTHINRRRGVT 2B Snusnasg i Hamunm Tussla uazpsaeaeuld

(@) 758 aTuIUNANIT58T1USIUAEIBNYBIAULELSNHIT B LAY

LASATNANEIABINNIAINYIRIWZLE

HAIUN o
HINTF IRV NITIUIUITN AT AMETINYBIYARINTVBINNTIVIEIAY
ia o UARINTYBIHAIAINGIREABITNTNANAADEIR ATEHT WASWITHWINE RS

) ' 1 as = as o o
naanau et imamanuasSnenssusuLss sy lneduiinasmnnisddvsadnlszag

#a o YyasnsravimavendediaduiuuedeiiflunisinunlBuazfifianads

IETIHY IR NBNa N ey niszns



2 = as & ' o = =

fin « yasnsresinededieniuiuuegreiiftunsdunailecd wnswuas
Uifimunguagateiasense

ia « yAsInsressnIAnendefesUfifauegunsausdessen amesTnuas

bt ' as | ' & w T . I ot
GEEREY VNTF’]?LIN'JHF’]"JLL@:T@‘EJ‘I&H’H’I‘?UNﬂﬁﬂﬂ@ﬂﬂ’]ﬁ’]ﬁm‘ﬁ% “:’NG‘iﬂQ’J’TQV]H?ﬂLUHﬂL%‘Bﬂﬂﬁ‘iﬂﬁW

YRIU52 BN

299 oo YARINTVBINMANYNALABIUAITNANS Lﬂ%nﬁwdquqﬂﬂmm@ﬁﬂmﬁi
LAAINIen w%a?%qqqqé’ufaiqﬂﬁw ANHIAHNIASTY %%ﬂ?ﬁ%ﬁw%tﬁﬁmﬁqmm?mm:mLﬂ%usfﬁgﬁm

AHINETAR WAL

18 00 qﬂmﬂwmwﬁmﬂﬁ'ﬂﬁmﬁqﬂ24m‘sm’ﬁfmﬁﬁﬁmmﬁﬂm:Lﬂﬂ"mﬁ LAY

gavdawnatlsslaminastszmn ﬂmﬁgﬁuﬁqgmﬂ

18 ol YAAINTIBINNNAINEALFasUfiRninfigdnifnanamsafiagady
TuAnyeu Badnd gadn Weaar Wussen HiRenUfi® uazsadenand

o

#9 oo YAaINITIBINNIANENAEdandiiRaadlnsaniuimuiuazguainun

ANTALIARDN N AN AT WAZTHTY

8 o« yanINITBRMTINENGERR (TS eBuuentiiautianmevdasiumionng
Wuyasnsesssninenas UuanmnadsElemisuiinas flassausangranadmsunuamie
fan Tdnandusclenilimamind@iasebifinx

fin o0& YyransBBsMAnendediecbiueeniganss grisinyanalunsaunsa

=4 v - L 1 = \ ./ = Aden 2 a{ =4 ] i (=Y . Wdi
ﬁiﬂﬁ&?ﬂﬂ%ﬁ ﬂ’]‘Iﬂ'lilﬂ‘iﬂLLﬂﬁﬂLL‘ﬁ\iﬂ’T‘iU{]‘LlWﬁuﬂﬂﬂﬂQﬂuﬂiﬂ?}ﬂ\iNﬂu HRZABY NEI‘HEI@NT NBH

U

W anantinfisnsaulas ey

19 o% YARINTIBINNAINEFEFDIInEIANNALIBIRIAns inusiiunsuUfs

AN MUIINTNTIATHNG NS

in oo YARINITBIENTAINENALADsERLTungnanausAeiesruunmesnty

NTUPNAIHAHNATTATIFIUNLIFNG

918 o qﬂmﬂﬂmuwﬁwmﬁﬂLa‘?‘i@ﬁumﬂﬁqmeuﬁq ﬁﬂaTﬂﬁﬁﬁﬂgaﬁﬁQﬂﬂié'uLﬁu
AHALTBNNTANE S Bamd(an tuszndnsag husuwmis Uit AnUs: Temludaednagu

%9 oo YARINTUBINTIVENABFaDametiayan1anedn nslEsnunaluneiian

N1938R8 VIADNAN ﬁ%’ﬂﬂ‘i:ﬁﬂﬂ’?'ﬁﬁi&?ﬁﬁﬁ’lfﬁﬂwﬁﬂﬂﬂﬁﬂLﬁﬂﬁﬂﬂﬁiﬂ%ﬁdﬁuﬁmﬁﬂ



19 wo YAAINTIBINMNANENAESias HiZeniasFemauunu winlszlamitulasin
yaradu edszlanisneg dusiafinannisufiiniinfieaseu uazesdinsqualiganss
Aain visyanaTuATauASTIANUTREAgaTY

= as

#9 wo YAAINTIBINNIINYIRBHBIUTURMaANS 3R ARRBYINgsRany

Minenueesds ansndey uariunauetnayiignnu Tﬂﬂfﬁilﬁﬂﬂﬂﬁﬂ’ﬁ

19 oo °quﬂﬂ"Iﬂ‘i‘ﬂ'ETGN‘iﬂ’ﬁﬂﬂ’iﬁﬂﬁﬂﬁ\fﬂﬁfﬁﬂ%ﬂﬁﬂLﬁﬂuﬁﬂ}dﬂﬁi’Wﬂ’l’iﬂﬂﬁ’T'ﬁﬂqﬁtﬁﬂstﬁ

apudnlafia wWEaenalsslgmid s unueILasiau

L1}
2. = . b A at g o E=3 ot P4
4D \oen ‘L‘Iﬂ@’mﬁ‘?.lﬂ\‘mﬁ’mﬂil’]ﬂil9‘!'ﬂ{lﬁf‘ﬁLLﬂ3‘3?‘115]QW?WH@Uﬂﬂduiﬁq’Jﬂﬂ’]ﬂﬁTﬂLﬁurﬂ

AMHIROUITRIANUT Wi

9 wa YransrasnAinede e Widnsmiv@munussngfRangwang vds

9 U

=

AfflaaudszngAluniadends Wy §ilatsunisniviediideafsafuanania duaia

nasnunsuiteusiaanuidatasineuessemnmlunistfiintinfansnu

8 e YARINTIBINMIANEIAE HFasuaniaa s uRnreuTunsdAufuRnsdng

UNNIDNNIBRANAA

FIRN e
F558TUSSHNHNITRFTIEFIINISHWIINEIRY

fi| wo Winvmaednadesdaii UfiRansuleuneg Udlsmuessniinends

uazUszngPauey nAsossndud uuuusgnefifunfan uasyraaialy

o
=

ar = 4 A s WA i I3 5
%I"El e/ wum’mmmmmirﬂmﬂgumﬂmwam\amum'mmmﬁﬂmﬂmwu%qm'ﬁ

T3 Biaowin arnawamn aaadesms anadiussss uazaziiunisuszngdif lmmnzas

FanAs M9nTe 9197 19

2. ol =9 8 ] L Y 9 =9
38 we WHNIUETEATINTTADS [HuENTINalse e IsuRAqs [HenHas

18 we Wi UAIFEINIsFesUfiRaududasufinsdoddaneu 88ass

NMAITHAR ua:am%’uﬁqmmﬁmﬁu’ﬂm@ﬁu

4D o WHNIUAILAEINITHBIATUANEIAUAZY RARINAINNEIINEINEInS

Tiuateatesedins



49 me NINNINEILAEINITFBISURAYDUADNAITE NNITINT 41U WATHAITH

ARNISINLILNS

8 mle WINVILAEEATINITFIAITN uazliaulandndRunmsiioygyredau

o

#8 e WHNMUAETBINTTFRUFURAUAIE AN URAYRUADHEY FIAN uAL

Ugznezne

UHIA o

nalnuarszuLTIAU HessanUSSoH LRLAMUETTH

A8 mG.’T‘ﬁ’ﬂ%ﬂ’ﬁuﬁLLG‘Mﬁgﬁﬂmzﬂ‘i‘iuﬂ’l‘i@‘ﬁﬂqﬂﬁm'Ltﬂ:ﬂmﬁi‘m Useznavdiag
(o) TE98BMIUATiENSUAN U s 5N TIHNTS
() NTTHNITRANINT TANITERIINAN NI THNITBYIENAY F7HIM 1o
A LRngINnTe
(en) WHANIHAIEABINTT AOHIN 0 AN LASWHNNIHEIIUINTS 974U © AN
Winngsnnns
(@) HNT9AUPRAWHBNINANEAET UGN ' A 1Tunssnnng
(&) %éﬁmﬂmsﬂmmiﬁwﬁﬁﬁLﬁuﬂﬁumﬂm:mwwmﬁ
(o) qﬂmﬁ’sﬁhﬁ’ﬂﬂmmsﬁwﬁﬁﬁLﬂur‘gﬁqmmmmﬁ
A5UNITANN (o) () URE () FnszAs Azt uavans (BSuNIsussRa (s us
finsiinaenssAinsany
WENIINWUATMINAINITLURT AZATIHAISAUIINAUNIN INGIE A8 A198N
gnaslnenedty vis gnasineamssfausimianendenaen dadanesseiussn WAZAMETIN
Fasminnudefigalidinn aeaneatRresnssansasznmiy 1
4D e ATENTINNITITILIUITOL LATADIBITH fiEunansing ol
(@) AnAun1TNeunT Ugnils daadn Didiunsi Aaugu uazdfugua
Wdulansadeusd
(w) apAFBsgUAlKinsUfIRnmesseussn uazaessananilautl
Tneenaflisastavinnmiinnienssanisasseiussn UWAZATBITHITAUIEY
(en) 2BAINS NS DB Hn s Tuwas N auenfiAgadasTuEasiingian

Tun1slitioys 1nans nangm Wiowem AafiAENsINNN999581U5 904 WRCAMTITNIDIYD



D
(&) AU FBUFAIU FIUTIN ioya #a119939 uazneUnAang uiiaadiy

\figanuiFeiyAaINTgnNaInIinaslnasseIusIod LA AMEITH

i oo nadliinaiesdawdeangmgdnineUfiadiuesseussos uasn e
Thanuznssumaessenusn WALADIE5H ANNNTIANED e Lﬁﬂﬂqmﬂuﬂ%ﬂﬂ'ﬁuﬁﬁﬂﬁm‘smﬁﬁ@ﬁ’ﬁ
sinll

18 e NIHYAAINIFYNNAIMTIN NILYNAsBne T8I0 WATANITN (HEan

SuAnAfiaduresainisud Widiunisgnssnl Saand aamdninosiuasdgnnsiinanuality

suflgudndaeniagnetoluaziamniumineas

WANIA o
¥
AUADRATITRS VY
[ = ade & ¥ o ' P
19 o MAUJIRARNITIITIO URA eI Wrufunssuasuinsdiie
Wisnmsuilvdadiunsiigniies Wisdniseu viaai(UlsgnpunisRiansantunsdingsumis
mafunAuI WEBMIRIRER RsTuUs i ssmuead e Bsimswannudousngd]
2. Sa Gy ), \ & 4:%’ =4 U
%49 eve NMIUGHURARUITILLIIN URBATIDITHI oAU TSI LAY
@;mﬁsw%wmm%faﬁi Tﬁﬁm‘iquanﬁﬂﬁwmQa‘h’ﬁ‘iu AN IVEDLIAUN sdﬂm@m\a?@
AIHAATYUATSTALAWIN ARanuTinTia NS URMsEL2BIRRN 2Ny srdf uazauuszng ATy

ARAFNIWLIARDNUAINTE w@%ﬂﬂé’mﬁmqﬂmﬁﬁh‘iﬂui,m:wﬁu@“umiﬁﬂmﬂi:n@u ASNII5040
NIfNYARINIRATIRAYINTITBTILTIH WazAMETINS 18U IRdadniaauin
N3

fin oo MunatdlidRudabivfifanuie me WidnBlmadouseifyans

USENA 88 347 eo WNESU W.A. weee

A

(ransadifiesfinm aooielued ey

UNENFNTHNIANE RN



)}

nH1ee  laefisnnngn we/e 199555550 U TRINNS (Ne WNEANTIY mE@o
ﬂ'iyfg’?ffﬁﬁﬂizmm%ﬂﬁﬁuLﬁﬂﬁmummmgmm\a@%ﬂﬁﬁmmﬁﬁﬁqﬁqmemﬂﬁm #191%019
vaadmtinflvasigusiazlsuinn Teetisinalnuazszuulunisisdutindefiussansaom sasms
AMUATUABUNITAS INEAINAINEIEUTIUINN1TNTEYin JnAnendanzieniiuesdnsnasisis
wilnanuargndradudiniinfizesdganuniy R oesninanfiinaauied g o sy U
FNBIUNTNT N8 WNTANIY e do LL@:Lﬁ@TﬁLﬂuTﬂmwL@mmﬁuzﬁﬂmuwﬂ'zyfﬁﬁmu%’gﬁﬁugty

AINANT F9sipvaanssilauRluAINgna



AIANKRIN

S dg NP INYIRYNLLYN TI698 ITTUIUTTN URLANTITNYBILARING (RULT o) WAL wa'eay



1

43
Lty

sz UgUNNIAINEIAENELYT)
11f78 955BIUTIN UATAMSITUYIUAAINT (AU 1b) W.A. odoe

Tawildunsaumsuiuugessd sunminendowen 31990 955810550 UAANISTT
Y09yAaINg 1AL ANTUNIATT be UAIHIEIITTYEANMIINEIRENEIET WA, beda
UsEnaunuufan v ang i oweton ‘lumnﬂim;m%:ﬁ o/oeon EoTuil @ nuaTius n.A. beow
Sswenandeul i

99 @ ismﬂumﬁanﬁ “seifouuvminersynsien 11@’% TIYIVTTU UAYANSTTY
YBIYAAINT (mnm ®) Y.A. bé&nea” Q‘Q

99 3umam‘ﬂﬂ‘umﬂuNLLmuﬂﬁvmmm@@d

49 o WMonidnaulude o voasul J\wawmaaw 2181 11078 ATIUIVTIN
WAZANSITUYDIYAAINT W.A. b LLav‘lﬂ%mw@‘gmuum

“fo o lusadeuil {\0-’\

“Unineag” umuamy&‘?wnmmaﬂmmw

“EMUMINGTEE” U T ANWUNTING RN

“BN1IuR” ‘me U3 BFNTUANMINENG LWL

“ﬂmwnﬁsnmi&wmamﬂmw ANZNTIUNITITIUIUTTU WALANSITUVBIYAAINT
WAINENAENELEN @

"w‘umu%m” MNBALT aam‘a‘um 'maﬁm‘aumw'lﬂiuuawmalwummwmm
Tumsthiumsuimsuasdams anudvieihdunuilenegduitiigusitsuvieae gennemsnes
fnnemsaud viewwimsnuiiignsieurines wadlimnsanusuidwsmslsmenna
TR N UEE LSV IAUAN TSNS NI

“YAANNT” MINEAAIT WENMUAMTMIvENRENEENE INMSUas RNV IngnaoweLen
aratuayy kazgnINuInedy audeUsAuNnINeduneien 11998 N1SUTNISIUYAAA
wazlimneausudgnitwesiunuuasmbsnunehuminedensien

“iFou” wureaudn ddsumingrdenzignnazdnieulsuiguania
UMINedunELen”

19 & Wandn



-lg-

$9 « Ionidaarulununn o wazunIn o vaIsz VI InedunzLen 199798

ATILIVIIN LATANSITNTRIYAAINS WA bada warlilimmseluiiuny

Wunssums

Wunssums

“HU0 B
ﬁmzns'summaznﬁﬂizqu

=l
AU o
ARSNSSUNTT

fa e Wanunminedoudsfianenssunis Taofosdusenaudsl

(@) e8nsUiviegfiesnuivetmng Wulssaunssums

(o) AuuAnsAvEERTguAW ariiaisuAteuane dma o A unssums

(o) AUANG uIVE AR warmalulad A a8 nsuAveumng $aw e Au

(@) AAIUFANG N wEAENs KETAIANAIERT MUT BB NMSURANBUNNIY WU & AU

(@) Vszsmanwiinnumivends Wunssuns

(o) {8 wsnsnasnsimtidt Wunssunis

(o) gBusnsnBngrIng WuNTIuASUAZIATINTS

orauARTIEarIYNTIE Subidie au dudteeemnis

T nTsumsa (o) () war (@) SNsEMsmaiuminImg o U uwionslddunisus

Twaidnile wassiadidudiiragnadlnensidaviognadmemanssenussounnau

UDNAINWURATWNUAAINIASERET NS5UNITAIY (i) (o) WA (@) BIAWUDINHILUUS

Tunsdiviiansdile asll

(@) o

(o} anaon

() B nwFeitaalidran

(&) gnaalnymaIlBUIPITTONUTIN UBLANSTIN
(@ viapuaTRvasmsdun TN TUsEAMIL

49 e TUNSIN NTTUATITONULD o 155U () (o) WAL (&) T NBINDUATUIITE

TieSnsuRtaumINgLazALAEA NIV IFEUAIRING TUNITUNURUIIITTIB GBIlATUNISUSIAS

v o Yoo ' o e [ ol v 3 v
Wunssunisunu Wagludundslaisavinszaziiariivdong ol anuun LIuuiansensdss
dwnityosnssunsmiesglssnimnduiuarhisuiiunslilaundsdishuminssuntsunufld

TunsA nssuNMImMuT e ee 755aM1 9 (b} (o) WBT (&) ASUINTERITAITIAULNUS

uadadlardumibilaudainssumsdngns Tiauenssunmsiwg sogilupswusenpureanuenssums
@ s W ) ' ™ ' '
wazufUmimnelusuninesdinsusssalyvy

99 o IMAENTFUNTT...



-

#o oo Waniznssunisiisrnauasudid il

(@) duddn avvayu uwazaduadniiyaansluumiverdsufiRauesseussu
uarAmsTsy Werluidlalumssdiunuveamiing de

() auauuzaaI INeNdtlunsUSuUTe sedioy Ussnie dds Manudeatesdy
MIUGTRRNesEUTIU wasAnETTH YBIyAaIn sl Anedulnasaadeaiuanamsailagiu

() 1duoLusuIMILAzINasMlunts sl unsnseving eniiug nsUsewed
HPATIOIUTT UASAIUSTIN VBILURAINTABNNTINY A

(@ FasanuazndunsanSasiaaion Idedadunsdimsnssindnmusadouiviali
uasliiladovesmaenssumstodiuiian

(@) Ansuwniiiunmsduaiu aeuau nusau‘ifal,ﬁaﬁolﬁmﬁuﬁiaaﬁqﬂmnignﬂdnm
TnsevhA AR seUsIM wasamssInwiall Tamdanmsdenlimienumeghaseyransivdaa
Lanans wdngiu weru wiadsla q MAvdestuTesdind i mufansverusmiodemizsan
seusniiientos

(o) Aorsanuazifiadod sefaaufounsdynainsgnaamiind funs sl uf o
ARRTTENUTIN uazANETIN warhidisu1esandrda uiesentafsnisudly Waussimmaine
MY

Suwdlunsdiioaouauaiviuuagnuindunnsevidnasdinessorusu

agoksmarenaiiyanuianive Tinunssimiauoauiudoofnsudii o913
damseioly

(o) WarsangdiFes Mymarisgnnatim Wanuilifiyadisamelunissuils
wWoeRtaswnaziiadenIel synarasladiunisuivusaudaunesnisuienduiy
UDIAENTTNITUR

(&) AwiumsAaiy Faen wazyszidiuean1sanivimiaIuesIeIuTIN KaTANSTI

() AU TNENEBUR a8 IANIE NS LA AUZAUNITUNTT AEYINY wiByAAd
\igguimaanuvesnmensiimaldmumnuiniuwasivenza

(@0) UfTAnThiidunuiianiuminedewieasnisufiveumne

=
il b
nsUsTYu

$9 @a NsUssTUTRIANENITUNITITIT T sdum I ne dawe i R o2y
MsUszguuasnsilivnuraanminedy wlddidulaveylay

Tunsdifivsesunssumsliensu§uaniidld Idvsegaudonnssunsluivssys
MU o Au URTREWRUsEsWnTsinsTuiivsyswn

- P o o » o
#9 ac nN13UsEINVBIAMENIIINTI WIndMIfinsad owiisidesiunssunisaula
anillasawie wielinssunsrileruniadugiidnlidnadotuFesiiasun nasumsilifiang
wWhsasygn warlvfiediauenssuniswivdeagidussiussgususniouil

Tunsdi...



-&-

Tunsdlnssunsnusadeuiguililonndudgnnarmrinsyimniinessoussa
wazansssu Wnssumsgiuaeniniisequ uarliieiauenssumvinfumdeag dussivszen
amsadouil

Tunsduszsunssamsamsadoudandudgnnanminseianudisasseusig
warAnsITn LI Ussyadannssunmslud Ussau $1uau o Ay U TAmid Usesunssunis
Tuitussaumy

WA o
AFEUIUNTIANDUASNIDTIUIUTIU UATAMGTTY

d9% ®
ASNATIN

H9 emc NIANTUNIIVINRTSE TSI WazAMESIN Awssideuill Wnsevinlduleldiy
& ' o oA Ve ow ow < 5 oo
wiadanaivm vidadlag iUl vIeAnEnISUNSAUAUM TUTERQRRAIT TUIVTT UBLANGITY

¥ &0 n1sndrIMIyRaINTUsERgAAAITIIIUTIN wasAms N amsadaul
Fomiudumisdelnelddasmanin uaveirniasdasmuaaisedéyduss nauludrednaiim
w%’arﬁ'ﬁ‘m'mL'%"aam‘sﬂss'v‘hﬁmuazisqwmuuﬁ'ﬂgﬂmﬁaqﬁua"’uﬂgaﬁu%aﬁalé’iﬂqﬂaﬂnis‘i"u;u
UsYROARATSIONTTA UazAMETIY warasansfedonaiiv lagnsnam I lFuuiufoa
nsdnisteieaFouiilivesmninodelaveylay

19 @a YRANTH MRnnaTiledivdngusuanes visrmansingea ogUsAuty e
MFUsEngiinasseussn uagamstsud biduamindve WvssuTyrRnsandniunig
WHATSIUTTO UovAnETIY oarirmuAlussieuil

yAanT wpnnadawtlaeil vdngruauannls wieanuUsingoy URutyn
TldusenaffinasseuTIn uagams I MidumaAsideriarmufisifeiouseie Wity
sufiumsmeiseudatiifiumninedonsenifontuiie meinuite wasmsdndumanede

nseig TaAudyngnnd v sswaARAsTEIUIIM WasAussIN IR Wudyy
FumietuluRmsasiiunsmasseusin waeansss sufitmuslusadoud

ASANTUMINIIITTOUTIN UazAsTIH ATNTIAViY dasliggandimitinsnu
Fosfignnavmuasilamaliudavietuasdonammuasusamemminguewnli uadiimuduases

ungnanwmienen lnsansiloume

¥ <o Tunsd il 85 n15Uf §ANa 1T WTENOR T AITTHITTN UASANEIIY
Wanumivedeus s apmuenssunisi uansvilwmniuiudiiuauss Ieglifidunuaenidai
WudeaduauznssumMsamsadoul nasliRsarsndunisammdnnusisnsifmualy
]

1 o



-

dui e
AMsHITUMAZItaaY

fo «a Wanznssunsissuivasidadoluatuwerundngiu uasngfinisal
agausisy

49 <o lsrarnssunisldsivsiuweundngiusa IMamsnIsuniTuszgy
wiaRansanuariladeniouvisaniiinaainsggnnamusewaAinTse ussu uazansssy vl
gl Insssywmnualssnay

fo we \doauznisumyneanitedouneiiuiud orediliypainsgiudniums
mianasnIuisaivresamgnsmmsliuandaldiuiunmuds ausnssunisoradagidadls
Buusiamznssunsiaodeddimniumsaueninuiuuarunsinedossnisud oiansun
Foa VNI UTIRY LLazqmﬁsmmmmﬁﬂuﬁ Ao lUAle

nitﬁﬁaﬁmﬁuﬁgnnEi"nm'hUiquﬁﬁmi‘smmm MAEAMBISH Weruznssums
FvsanuayiiedsuardufiFoudesuds eradalied nsufidudundaniuuinsnisuianinuiy
gospensiunsldwandoldfuidunings auenssun1sosdagmidoald uudamznssunns
Tasdssdramafunsiayeanuiuuasunasinsd sanaimiine ds i oRa1sundsaalny
YNIDITEIUTIN UarasTIN mussieuiineluile”

g9 & Tvuausaluilidunuis & uaznuls ¢ vasssiiuuavningndanzian
18 IITUTUTIO UATAMTTSUVDIYABING WA, It

“HUM &
Teuasisn15aanevnInsIeIuTTn LasAMSTIY

ar

o o muarisnisadmensdimsnssyifisasseussy wenusssu fduadaie
viefiefiitateirouse ddumemaidemadadifuminadenaeniifoduite msdnwite
wazn IR iunIsINTIY

nsiifviasrumeluieysanslilienuiisdennnssumsidedumuiinive
nedideade sduUyruasiinuenssunTsuseuning dsd asudunisniu Yavedy
uminendensen iUt mineite waenssidunsmeitesely

ot ows

fo e InemeasssuTs uazqusTsy il

() Snaudusednunidnws wie

(o) ddlPiiniiunslignsioanslunianiiimus vie

{en) ¥¥iusiuy

yonaninweusIanil euznssumsataiinfiviuiduagnadusle waslWiuiiums
Thulumuidu

Wamiums...



-5-

dadndunsanunssaniswazissrasiuds Widufinlilunsifoudsifyanasiae
Buwsirnznssunslaadarhanndiuindumsnszyhemiufisasausnuaedldnadsuus onssiuiiuns
snnssanilsuazassnass InedaluduiinlunsdoudsyIaRls

dladufiumsnunsinissaniliwagissnans winyaansglaliviiinuddndeu
siglalsuiunsligndesmelunariiimun visdduingiuy aanssavis velisniiunisauud
vasAmynTINNT aassaaes Witedyaansdiunssinisiiuse

HANSAINYNIITIBIUIT LaANGTITN TasypaInTazludsenaumsfiansan
Aufiauyeuludvu q ﬁqﬂaqiﬂv w3 aununldlunisiinrsainisdrgdumimisnisiu
PINAUMUIAEA G

{0 <= TmsasinumeosseIuTea uavansss T

(o) Msiniou idnidsuduanednuaidhus Tasud il nseirdaldnsiudaedn
nsnsgsilefidiuaiuingsseiussn wesamsssy waslituiinnsdnifeuduatednualdnus
warliAuliludrurumsasvaiu o

(o) msdslsidiunslignaasmelunaiiiimun ’Lﬁg‘ﬁ%wﬁqﬁa Tngszynsnseyi
duaruAnesseiusa WBZANGTTY LLa:ﬁdﬁ'UﬁzmﬂﬂlﬁﬁLﬁuq\'ﬂﬁgnﬁm WIDUAUMNUATEEZLIE"
Tunsujualvignaaslinae LLaz'LﬁLﬁuli‘luﬁwmumﬁﬂEma'.ngo

(o) Msviriausivu ivindumisde Iﬂ@%uﬂﬁﬂ‘ixﬁ']ﬁtﬂuﬂ’l’mﬁﬂ AITYIVTTN
WAYANISTIY vﬁémaazLﬁaﬂ*ﬂmmim:wqﬁﬁm%iﬂ@ﬁm wazAmsssd bilvdaau lnglvdnssviniia
ameileteiunu uax’iﬁiﬁu‘lﬂuﬁﬂmumiaa&q

&{'\\&;mm &

\/%(éﬂﬁue’i'an'ﬁaﬂwﬁ

9 @at uAAINTHIRY NN 19ITTEIUTTM WaznueTy dAnlaudinisasing
sorfdadiny ma’luamﬁui’u%?ﬁaii’uﬂﬁ%’uuﬁam'iaa'l'mm'ﬁa'm'ﬁm WATANGTTY

AN n@ﬂﬁus'fqmiaﬂﬂwaa%’ﬁaaﬂwummﬁﬂwﬁa Tiauduilan”

Jand gadunisdeauld
210 AITAANLNAZNNTITINY

4o b IWosSnisuasnuinisarussitoudl nsaini

Al 2

wiansUfUReussdeutl efmsuiiidwalunisinuazideny
vl oy e
Tvinelluian
UnanIENIa
$9 o lunsdiypainsgnnanimitnseyinanuiaassenussu wasnusssy agneussilouil

Tdsduusdaiileidniuns viseglusswinmsandunsuddsbivdnaia Wandunrsausedouil
wilidavseudaviiansevuansvesggnnanvimussiioui

w o =l
Usgnad o Jun 98 duiRl WA bdo

A o
(A1 RAYEIIONG M)
YIENANTUATING TR ENZAET



AMANKRIN 9

Lﬂﬂﬂ"l‘iﬁ%@ﬂ NHIEIRY coooD TEMPO® TC (Total coliforms)



REF| 80 006

125996 - &n - 201 1/05 @

TEMPO® TC (Total coliforms)

For microbiological control only

TEMPO TC (Total coliforms) is an automated test for use with TEMPO, for the enumeration of total coliferms In 24 hours '

in food products and environmental samples.

SUNMMARY AND EXPLANATION

TEMPO TC is intended for use exclusively with the
TEMPQ system for the enumeration of total coliforms in
2427 hours at 30£1°C in food preducts and
enviranmental samples, ’
The 180 definition of « coliforms » Is: Gram-negative non
spore-forming, oxidase-negative rods, facultative aerobes
or anaerobes, capable of multiplying in the presence of
bile salts and fermenting lactose afier 24 hours at a
tempersature of 30, 35 or 37°C.

This test was developed in order to obtain performanca
levels similar to the standard NF 18O 4832 (1).

The enumeration of total coliforms is very useful in
menitering the quality of foed products. Their presence
can also suggest improper food handling or processing
conditions.

CONTENT CF THE KIT (48 TESTS):

PRINCIPLE

The TEMPQ TC test consists of a vial of culfurs medium
and a card, which are specific to this test.

The culture medium is inaculated with the sample to ba
tested. The inoculated medium is transferrad ty the
TEMPC Filler into the card containing 48 wells of three
different volumes. The card contains 3 sets of 16 walls
{small, medium and large wells) with a one log differenca
in volume for each set of wells. The card is designed to
simulate the Most Probable Number (MPN) method {2, 3).
The card is then hermetically sealad in order to aveid any
risk of contaminatlon during subssguant handling.

The culture medium contains a fluorescent pH indicator
which, when its pH is neufral, emits a signhal detected by
the TEMPO Reader. The total coliforms present in the
card assimilate the nutrients in the culture medium during
incubation, resulting in a decresse in pH and the
extinction of the fluorescent signal. Depending on the
number and type of the positive wells, the TEMPO system
calculates the number ofiotal coliforms present in the
original sample according tc & celculation based on the
MPN method.

TEMPC TC cards Ready-to-use, dispasable cards with a transfer tube

2x24

TEMPO TC culture | Eaich via! containg a single dose-of dehydrated culture medium.
medium Dose for 4 mL.

2% 24 vials

1 package insert provided in the kit or downicadable from www.biomerieux.comitechlib

COMPOSITION OF THE TEMPO TC CULTURE
MEDIUM

Thearstical formula In g/l of reconstituted schidon,

LactoE® {DOVINE] ..o s s s e S e e s 10
Nutrients (hovine and porcine),.. .. 18
Growth suppements. ... 0.25
Buffer aystem............. = 516
Sodium ciecxycholate* {bovine and ovine} ... 0.75
Flugrescent pH indicator ... 0.06
Antifoaming egent......... 0.4

pHT.3

* The vial of culfure medium containg > 1% Sodium deoxycholate.
A Safety Data Shesl is available on reguest,

MATERIAL AND REAGENTS REQUIRED BUT NOT
PROVIDED

Material

- TEMPC Bags - Bags with |ataral filter (hicMériaux
Ref. 80 015)

- Paddle blender

- Pipettes to dispense axactly 0.10 mL or 1.0 mL of
sample

- Vortex-type mixar

- Laboratory incubators {under metrology)

The references below are given as a guide only:

Primary diluents recommandad for food samples:

- Peptone water / Peptona Saline Dilusnt
(90 mL - bloMé&rieux Ref. 42 021) '

- Buffered paptone water (80 mL - bioMérisux
Raf. 42 042}

- Sodiurn dltrate solution or dipotassium hydrogen
phosphate solution followinig EN 180 6887-5: 2010
peint 53 (4) .

- Or any other diluent which has first been validated by
tha user as compatible for use with the TEMPO
system

Primary diluents recommandad for anvironmantal

tesfing (swabs — cleaning wipes):

- Difco Neutralizing Buffer (Ref. 236210 Neutralizing
Buffer for envirornmental samples)

- Letheen Broth, Modified (5)

- Or any other diluent which has first boen validatad by
the user as compatibla for use with the TEMPO
system

Secondary diluents recommended:
- Sterile distilled water or equivalent purified wates
valitated by the user

Material recommended for quality control:
- Densimat {bioMérieux Ref. 89 234) .
- Trypcase Soy Agar [TSA] (bioMérieux Ref. 43 011}

: b[dMérieu:( SA
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TEMPO® TC (Total coliforms)

WARNINGS AND PRECAUTIONS

» For microbiclogical control only.

» For professional use only.

s Comply with Good Leboratory Praclice {e.g., standard
EN ISO 7218 (7)}.

» This kit contalns products of animal origin. Certified
knowledge of the origin andfor sanliary state of the
animals does not totally guarantee the absence of
transmissible pathogenic agents, It is therefore
recommended that these products be treated as
potentially infectious, and handled obsetving the usual
safety precautions (do not ingest or inhale}.

s The culture medium should not be used as a
manufaciuring material or component.

» All samples and inoculated media shotld be considerad
infectious and handled appropriately. Aseptic technigue
and usual precautiohs for handling the bacterial group
studied should be observed throughout this procedure;
refer to the Laboratory Bigsafety Manual - WHO -
Geneva — Latest edition, or the current regulations in the
country of use.

» Do not use reagents or disposables after the expiry date
indicated on their label,

» Before use, check that the packaging and coemponents
are intact

*Only use culture media which appear
homogeneous (no agglomerates or molsture).

» Do net wse visibly deteriorated cards.

» Do not allow the sample to come into direct contact
with the culture medlum (in powder form) before the
: medium has been reconstltuted.

= Any cards which have not been sealed by the TEMPO
Filler must not ba Lsed.

e The TEMPO card is not intsndsd for performing
subcultures from positive wells. .

« Do not write on the card wells or the barcodes.

= Do not stick any labels on the card.

+ The TEMPO Reader, TEMPQ Filler and racks should be
reqularly cleaned and decortaminated (see the User's
Manuals}).

» Any change or madification in the procedure mey afiect
the results and must be validated ky the laboratory.
bioMérieux will not be held liable-for results obtained
following any changes or rodificatioris in procedures
not validated by bioMérieux. Ih addition, such changes
or madifications may void all warranties.

to be

STCRAGE CONDITIONS

» Store the TEMPO TC kit at 2-256°C.

» After opening the Kit, and each time cards are removed
from the kit, carefully reseal the packaging {pouch or
blister pack) containing the remaining cards.

» Do not leave the cards exposed to light {on the
workbench or the media stand) for more than 15 days.

» Avoid directly exposing the cards to ultraviolet light.

» If stored according to the recommended conditions, all
components are stable until the expiry date indicated on
their label.

FOQOD SAMPLES

Sampie type

The TEMPO system can be used for the analysls of a
large variety of food products for consumption by humans
and domestic animals.

Preparation

Allow the primary and secondary diluents to come to raom
temperature  {18-26°C) (refer fo list of dilusnts
recommended in the paragraph "Material and reagents
requlred but not provided™.

Follow the recommendations in the curent 1ISO Standards
for performing sample cellection and preparing the stock
solution. In particular

s for acidie preducts, ensure that the pH is restored to

- neutral whan the solution is prepared {(EN 180 68874

point 8.2) {8).

» for all aromatic herbs, spless, teas and hetbal teas,
which may have an inhibitory affect, a minimal dilution of
17400 should be used (EN 1SO 6887-4 point 9.5.4.4) (8).

To prepare the samples, dilute the sampla 1/40 (primary
difution), using one _of the primary diluents
recommended. For example, sseptically add 10g er
10 mL of sample to 80-ml. of Peptone water. Homogenize
in the TEMPO bag-{see instructions for using the TEMPO
bag in the User'sCManual for the TEMPO Preparation
Station).

The Interval’ between the homaogenization of the
primary dilution and Its transfer Into the TEMPO card
must.not exceed 45 minutas, unless otherwise indicated
imthe specific international Standard (8).

INSTRUCTIONS FOR USE

For compleie insiructions, see the TEMPQ systern User's
Mantrals.

Protocol certified NF VALIDATION {N° BIO 12/17-
12108} according to the standard EN 1SO 16140 (8)

Test procedure for food samples

Example for the preparation of a 1/40 dilution enabimg
enumeration between 10 and 4.9x10* CFU/g. The dilution
can be modified according to the expected level of
contarnination. Only the IS0 diluents listed on page 1 ¢cah
ba usad with this protocol.

1. Remove the required number of vials of culture
medium (ong vial per test sampla) and allow o come
1o room temperature.

2. Set the dispenser containing the secondary diluent to
3 mL and prime the pump by eliminating the first two
volumes dispansed.

3. Log on to the TEMPO preparation station.

4, Following the instructions of the preparation station
user interface, identify the sample to be festad, either
by manually entering the identifier via the keyboard or
using the preparation stafion barcode reader.

5. Reconstitute the culture medium by dispensing 3 nil.
of secondary diluent per vial using the dispenser,

bioMernieux SA
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8. Using a sterile pipelte, take up 1 ml from the filtered
campariment of the TEMPO bag and transfer it into
the vial containing the reconstituted culivure medium.
Homogenize for approximately 3 seconds using a
vortex-type mixer. The 4 mbL of inoculated medium
ohtained comesponds to a 1/40 difution of the sample.

7. Remove cne card for each vial of inoculated madium,
without touching the tip of the fransfer tube. Check
that the codes (colars and abbreviations) on the card
and the vial of inoculated medium match.

8. Associate the identifier of the test sample with the
barcades of the corresponding inoculated medium and
card uslhg the preparation station barcode reader,
following the instructions of the preparation station
user intarface. '

9. Put the vial containing the inoculated medium in the
filling rack. Insert the card Ih the slot opposlite the vial,
placing the transfer tube of the card inside the vial,
The rack ¢an hold up to 6 vials + cards and enables
1-8 TEMPO cards to be filled simultansously.

10. Place the rack in the TEMPQ Filler and start the filling
cycle. The incculated medium is completely aspirated
into the card, After the cards have been filled, the
TEMPOQ Filler cuts and seals the transfer tubes. All
these operations are performed automatically and take
3 minutes. The filling cycle is the same for all the
paramsters and enables cards for different parameters
to be filled at the same time. '

11.Remova the filling rack from the TEMFO Filler and
vistally check that the vials are empty. Take the cards
out of the rack and transfer them into the incubation
racks: insert the cards into the slots, with the labe! on
the card facing the user (towards the rack handle).
Cards which are to be incubated at the same
temperature should be grouped together on the same
rack. Each rack can hold up to 20 cards. Do notihsert
cards in betwesn the slots.

12. Dispose of the used vlals and transfer fubles into an
appropriate receptacle.

13.Incubate the cards for 24-27 hours at 30 £1°C, in
order to obiain performance levels similar to the
standard NF 150 4832 {1).

Note: The incubation time for the test is managed by
the TEMPO Read software which infegrates a
theorstical interval of 15 minutes between the reading
of the card barcode and the start of incubation.

If the real interval is greater than 15 minutes {without
exceeding 2 hours), this extra time must be added to

the remaining incubation fime displayed by the

TEMPO Read software. Reading must always be
pertormed within the 24-27 hour fime limit authorfzed
by the software.

Reading the cards at the end of incubation

1. Log on to the reading station.

2. Introduce the incubation rack containing the cards to
be read into the reader. The reader scans the barcode
of each card and interprets the results of fluorescence
in the wells. It automatically associates the sample
Identifier with the type of test, the dilution and the
enumeration results.

3. Editing the results; on the reading station screen, the
number of colony forming units {CFU) per gram or
milliliter of initial product is associeted with the sample
identifier, the parameter tested and the analysis date.

4, The reading station user interface enables the resulis
to be printed out or transmitted to the labaoratory
infaormation management system (LIMS). It also
enables the records of the results obtained the
previous days to be consulted,

5. At the end of the analysis, remove the cards from the
rack and dispose of them into an appropriale
receptacle, :

Note: The TEMPO TC cards may be stored st 2-8°C after
inoculation, for a maximum-of 48 hours, before incubating
for 24-27 hours at 30 £1°C {outside the scope of the NF
VALIDATION certification). It should be emphasized that
the result ohtained will include the annotation "The card
was read too late". The user can specify in the comment
text box that the cards were read after having been
refrigerated. '

ENVIRONMENTAL SAMPLES (outside the scope of
the NF VALIDATION certification)

Sample fype

The proposed protocol can be used for swabbing
equipment, countertops or hands with pre-moistened
swabs or for wiping countertops with cleaning wipes or
sponges. Given the diversity of environmental samples,
users should first validate this protocol or any other
protocol.

Ereparation

Immediately after swabbing or wiping the countertop,
transfer the used swab or wips/sponge directly into a tube
containing a given volume of one of the recommended
primary diluents. The dilution obtained is the primary
dilution of the sample.

bichiérieux 24
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Example of test procedure for environmental swabs

Transfer the swab into a tube centaining 10 mL, to obtain
a dilution which corresponds to a 1/10 dilution of the
sample {primary dllutlon). Homogenize the suspenslon
carafully by shaking the swab in tha diluent. Prass out the
solution by rotating the swab against the inside edge of
the tube, It is recommended to test the samples at a
dilution of at least 1 in 40 which will enabkla enumaration
betwasn

10 and 4.9x10* CFU/surface swabbed. The dilution can
be increased according fo the expactsd level of
contamination.

1. Remova the reguired number of vials of culture
medium (onse vial per test sample) and allow to come
to room tamperatura.

2. Set the dispenser containing the secondary diluent to
3mL and prime the pump by eliminating the first two
volumes dispensed.

3. Logon to the TEMPG preparation station.

4. Following the instructions of the preparation station
user interface, identify the sample to be tested, either
by manually entering the identifier via the keyboard or
using the preparation station barcode reader.

5. Reconstitute the culture medium by dispensing 3 mlL
of secondary diluent per vial using the dispenser.

6. Using a sterile pipette, take up 1 mL from the tube
containing the suspension obtained after swabbing
and transfer it into the vial containing the reconstituted
culture medium. Homaogenize for approximately
3 seconds using a vortex-type mixer. The 4 mL of
inoculated medium cbiained corresponds fo a 1440
dilution of the environmental sample collected from the
swabbed surface,

7. Follow the TEMPO proceﬁiure in the paragraph "Test
procedure for food samples” from step 7 onwards.

RESULTS AND INTERPRETATION

Once the reading is completed, theresults are
automatically analyzed by the computer which detetmines
which wells are positive.

The number of positive wells obtained, in relation to the
volume of the wells znd the dilution' of the samplé, gives
the enumeration result in CFU per gram or miliiliter for the
original sample, using the MPN tables.

QUALITY CONTROL

Tha TEMPO reagents are systematically quality controlled
at various stages of their manufacture. For users who
wish to perfarm thelr own quality contral tests to ensure
that the TEMPO method has been carriad out correctly,
the following strains can be used:

Escherichia collf ATCC® 8739 or ATCC 26922
Enferococcus faecalis ATCC 29212

Pseudomonas aerniginasa ATCC 27853

ecommended protocol:

= The different incubation steps should be performed at
a0+ 1°C.

= Using a 24-hour old culture on Trypcase Soy Agar,
prepare a suspension ih Peptone water and adjust to
0.5 McFarland, 1.e, approximately 108 GFU/mL using the
Densimat {see " Material and reagents reqmred but not
provided"). Perform serial decimal dilutions in Peptone
water unfil a suspension with a theoretical coneentration
of approximately 10° CFU/mL is obtained. For E. cofi,
transfer 1 mL of this suspension into a vizl of culiure
medium which has been reconstituted beforehand with
3ml of sterile distilled water. Follow the same
pracedure for Enferococcus and Pseudomonas, but
transfer 1 mL of the 107 CFU/mL. suspension.

» Modify the default dilution in the TEMFO software by
entering "4" in order fo obtain a 1/4 dilution, - :

» Fill one card per vial of medium and incubate,

» At the same time, check the concentration of the
suspension which was used to moculate the TEMPO
card by streaking 0.1 miL of the 10° CFU/mL suspension
on TSA, Incubate.

» After incubation, perform card reading. Count the
number of colonies of E-¢colf and check for the presence
of Enferococeus and Pseudomonas on TSA,

Range of expacted results:

E. coli gtrain

Calculate the ratic R

TEMPO result (CFU/g)

10 x no.of colonieson TSA

R should bs between 0.01 and 1.

Pseudomonas and Enferocoecys strains should be totally
inhibited by TEMPO TC (in this case, the TEMPO

softwars Indicates: enumeration < 1 CFU/g).

If the enumeration results obtained deviate from the
expectad values, please contact bioMérieux SA or its local
representative.

It is the responsibility of the user to perform Quality
Control in  accordance with any local applicable
regulations.

LIMITATIONS OF THE METHOD

« Invalid results may appear if the card has not been filled
correctly (presance of emply wells andfor liquid
remaining in the vial after the filling cycle): for example,
wse of a filtkering bag other than the one
racommaended (see paragraph "Material and reagen‘m
required but not provided").

« Improper praparation or storage of the samples may
lead to Incorrect resulis.

bloMérieux SA
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¢ Warning: The TEMFO TG parameter was evaluated
using numerous food matrices, sxcluding soft drinks.
However, given the diversity of food matrices and
manufacturing precesses, users should check that the
composition of the matrices tested does not affect result
accuracy. In patticular, the fluorescent signal may be
affected If the primary dilution is strongly colored (e.g.,
fruit purées and cocoa), or if it becomes colored during
incubation in the card due to an oxidation reaction (e.g.,
raw mushrooms): for the TEMPO TC tast, a dilution of
these matrices at. lsast equivalent to /400 s
recommended.

See the TEMPQ User's Manua.}s for more complete
informafion. '

The TEMFQ TC parameter was approved according to
the standard EN ISO 16140 (8) as an alternative
method for the analysis of ail food products for
consumption by humans and domestic animals, with
the exception of drinks and cattle feed. The TEMPO
TC method was certified NF VALIDATION by
compatrison with the referenca method described in
the International standard NF IS0 4832 (1).

The BIO 12/7-12/058 validation certificate can he
obtalned from our Technical Assistance Dept. or from
AFNOR Certification. The date of end of validity for
the NF VALIDATION certification Is indicated on the
certificate.

BIQ12MT - 12108
ALTERNATIVE AMALYTICAL METHODS FOR AGRIBUSINESS
Certifled hy AFNOR Certification
wivw,a fnor-validation.ong
wuaw.afnor-validatlon.con

WASTE DISPOSAL.

Dispose of used or unused reagents as well ag-any ather
contaminated disposable materials following procedures
for infectious or potentially infectious products,

It is the responsibility of each laboratory. o handle wasts
and effluents produced according fo~their nature and
degree of hazardousness and to'treat and dispose of
them (or have them lreated and disposed of) in
accordance with any applicable regulations.
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WARRANTY

bioMérieux discfaims alf warranties, express or implied,
including any implied wamanties of MERCHANTABILITY
AND FITNESS FOR A PARTICULAR USE. bioMérieu
shall not be liable for any incidental or consequenfial
damages. N NO EVENT GSHALL BIOMERIEUX'S
LIABLITY TO CLSTOMER UNDER ANY CLAIM
EXCEED A REFUND OF THE AMOUNT PAID TO
BIOMERIEUX FOR THE PRODUCT OR SERVICE
WHICH IS THE SUBJECT OF THE CLAIM.

a

BIOMERIEUX, the blue logo and TEMPQ are used, pending andfor registered trademarks befonging to bloMérieux SA er one of its subsidiaries.

ATCC is a trademark belonging ta Amerlean Type Culture Collection,
Any other name artrademark is the properly of ils frespective owner.
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TEMPO® EC (E. coli)

For microbiclogical conirof only

TEMPQ® EC (E. cof) is an sutomated test for use with the TEMPO system, for the enumeration of Escherichia cofi in

22-27 hours in food products and environmental samples.

SUMMARY AND EXPLANATION

The TEMPO EG test is intended for use exelusively with
the TEMPC system for the enumeration of Escherichia
gofi in 22-27 hours in food products and environmental
‘samples.

This test was developed In order to obtain performance
levels similar to the standard EN IS0 16649-2 ( ) and
AQAC Official Methods 968.23 and 966.24.

Escherichia eoli 1s a commensal host of humans and
animalz, This species may be responsible for food
poisoning if development is profuse. Certain strains ars
considered pathogenic and c¢an produce one or more
toxins.

CONTENT OF THE KIT (48 TESTS):

PRINCIPLE

The TEMPO EC test consists of a viat of culturg mediurm
and a card, which are specific fo this test.

The culiure medium Is inoculated with the sample to be
tested. The inoculated medium s transferrad by the
TEMPO Filler instrurnent into the ¢ard containing 48 wells

- of three different volumes. The card containg 3 sets of 16

wells (small, medium and large wells} with a one log -
difference in voltme for each sot of wells. The card is
designed to simulate the Most Probahle Number (MPN)
method {2, 3). The card is then hermetically sealad in
order to avold any risk of contamination during
subsequent handling. .

Based on [B-glucuronidase activity, Eschericiia cofi
prasent in the card reduce the substrate in the culture
medium during incubation and cause & fluorescent signal
to appear, which is detected by the TEMPO Reader
instrument. Depending ‘on the number and type of the
positiva wells, the TEMPO(system calculates the number
of Fscherichis cofi prasent in the original sample
according to a calculation based on the MPN method.

TEMPO EC cards CARDS
2% 24

Ready-tc-use, disposable cards-with a transfer tube.

TEMPO EC culture medlum
2 X 24 vials

CULT MED

Dose for 4 mL.

Each vial contains & single'dose of dehydrated culture medium.

1 package insert downloadable from www. biomerieux.comitechlib

COMPOSITION OF THE TEMPO EC GCULTURE
MEDIUM

Theoretical formula in g/L of reconstituted solution,
B[O-SU}‘&SE and nutrients.

Growih supplerment 025
MOPS (3-{N-mompholina) propanesulphonic) sodium salt. 208
MOPS 8CI (*) s eeneeeitesin e o 128
Sodium deoxycholaa {bovine and oving} ....amien 07
Bubstrate and enzyme regulsnurs .............................. e 018
Anfl-foaming agent.......ii s e Wi 04

* Signal Word: WARNING

(28.7% MOPS acid in the dehydrated medium)

Hazard statement

H315 : Causes skin irritation.

H319 : Causes serious eye irritation.
H335 ; May cause respiratory irritation.

Precautionary statement
P261: Avoid breathing dust/fume/gas/mistivapours/spray.

P280; Wear protective gloves/protective clothingleye -

protectionfface protection.

P308 + P351 + P338: IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact lanses, if
present and easy to do. Continue rinsing.

For further information, refer to the Material Safety Data
Sheet.

MATERIAL AND REAGENTS REQUIRED BUT NOT
PROVIDED

Material: _

- TEMPQ Bags - Bags with lateral filter (hioMérisux
Ref. 80 015)

- Paddle hlender

- Pipettes to dispense exactly 0.10 mL or 1.0 mL of
sample

- Vortex-type mixer

- Labotatory incubator (under metrology)

The references below are given as a quide only:
Primary dlluents recommaended for food samples:

- Peptone water / Paptone Saline Dilusnt
{90 mL - Ref. AEB611484)

- Bufferad peptone water (80 mL - hioldriauy
Ref. 42 042)

~ Sodium citrate selution or dipotassium hydrogen
phosphate solution following EN ISO 6887-5: 2010
point 5.3 {4)

- Butterfield's phosphate-buffered dilution water {5)

- Or any other diluant which has first baeh validated by
the user as compatible for use with the TEMPO
system '

Primary diluents recommended for environmental
testing (swabs — cleaning wipes):

- DIFCO® Neutralizing Buffer (Ref. 236210 Neutralizing
Buffer for environmental samples)

- Lethaen Broth, Madified (6)

- Or any other difuent which has first been validated by
the user as compatible for use with the TEMPO
system

bioMérieux SA
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Secondary diluents recommended:

- Sterile distiled water or equivalent putified water
vailidated by the user

Mandatory difuent for mifk powder profocol only:
sterile MOPS buffer 0.4M, pH 7.5

MOPES buffer preparation {up to 500 mL):

- 13.80 g MOPS acid

- 31,21 g MOPS sodium salt

Make up to 500 mL with distilled water.

- Sterilize by autoclaving o filtration.

Material recommended for quality control:

- Densimat (bioMérieux Ref. 99 234)
- Trypcasse Soy Agar [TSA] (bioMerieux Ref. 43 011)

WARNINGS AND PRECAUTIONS

= For microbiologlcal control caly. '

» For prefessional use only.

= Comply with Good Laboratory Practu;e (e.g., standard
EN SO 7218 (8)). :

« This kit contains products of animal origin. Certified
knowledge of the origin and/or sanitary state of the
animals does not totally guarantee the absence of
transmissible . pathogenic agents. It s thersfore
recommended that these products be treated as
potantially infectious, and handled chserving the usual
safety precautions {do not ingest or inhale),

» The dehydrated culture medium centains an irritant
agent (28.7% MOPS). Refer to the hazard statements
"H" and the precautionary statemenfs "P" above.

- «The culture medium should net be used as a

manufacturing material or compenent.

"« All samples and inoculated media shauild be considered
infectious and handled appropriately. Aseptic technigue
and usual precautions for handling the bactarial group
studied should be observed throughout this procadire ;
refer to the Laboratory Biosafety Manual = WHO -
Genevea — Latest edition, or the current regulations in the
counfry of use.

s Do not use reagents or disposables aftar'the axpiry date
indicated on their label.

» Before use, check that the packaging and ccmponents
are intact.

e« Only use culture media which appear
homogeneaus (no agglomerates or moistura).

« Do not use visibly deteriorated cards.

« Do not allow the sample to come into dirsct contact
with the-culture medium (In powder form) before the
medium has been reconstituted.

« Any cards which have not been sealed by the TEMPO®
Fifler instrument must not be used.

» The TEMPO card is not intended for perfarming
subcultures from posiive wells.

s Do not wiite on the card wells or the barcodes.

s Do not stick any labels on the card,

» The TEMPQ Reader instrument, the TEMPO Filler
instrument and the racks should be regularly cleaned
and decontaminated {see the User's Manuals).

» Any change or madificetion In the procedure may affect
the results and must be valdated by the laboratory.
bioMérieux will not be held liable for results obtained
following any changes or modifications in procedures
not validated by bioMérieux. In addition, such changes
or modifications may void all warranties.

tc be

STORAGE CONDITIONS

« Store the TEMPQ EC kit at 2-25°C.

+ It is recommendsd not to leave the cards exposed fo
light {on the workbench or the media stand) for more
than 15 days.

+ Avoid directly exposing the cards fo ultraviolet light.

» If stored according to the recommended conditions, all
components are stable until the expiry date indicated on
their lebel,

FOQD SAMPLES
Sample type

The TEMPO system can be used for the analysis of a
large variety of food products for human consumplion and
pet foad.

Preparation

Aliow the primary and secendary diluents to come to room
temperature  (18-25°C) (refer fo list of diuents
recommended n the paragraph "Material and reagents
required but not provided").

Follow the recommendatiéhs in the current 1SO Standards
[or BAM (7) if applicable] for perfarming sample collection

" and preparing the.stock solution. In particular

» for acidic products, ensure that the pH is restored to
neutral whan'the solution is prepared (EN ISO 68874
paint 8.2)(8).

« for all<aromatic herbs, spices, teas and herbal teas,
which‘may havé an inhibitory effect, a minimal dilution of
14400 should be used (EN 15O 6887-4 point 8.5.4.4) (8).

To'prepare the samples, dilude the sample 1/10 {primary
dilution}, using one of . the primary diluents
recommended. For example, sseptically add 10g or
10 mL of sample to 90 mL of Peptone water, Homogenize
in the TEMPO bag (see instructions for using the TEMPO
bag in the Users Manual for the TEMPO F'reparation
Station).

For the analysis of al mik powder samples, & Is
mandatory to use sterile MORS buffer 0.4M, pH 7.5 as
sacondary diluent in the preparation of the TEMPO 1/40
difufion {the 1/400 dilution does not require the use of
MOPS buffer).

The interval between the homogenization of fhe
primary dilution and its fransfer into the TEMPO carl
must not exceed 45 minutes, unless otherwise indicated
in the specific infemational Standard {8),

INSTRUCTIONS FOR USE

Far complete instruclions, see the TEMPO system User's
Manuals,

Protocol certified NF VALIDATION (No. BIO 12/13-
§2/05) accerding to the standard EN 150 16140 (10)

Test procedure for food samples

Preparation of a 1/40 dilufion enabling ehumeration
between 10 and 4.9x10% CFUg. Only the 180 diluents
listed on page 1 can be used with this protocol.

1. Remove the required number of vials of culture
medium (one vial per test sample) and aliow to come
1o room tempetature,

2. Set the dispenser containing the secondary di[uent to
3 mL and ptime the pump by eliminating the first two
volumes dispensed.

bioMeérieux SA
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3. Log on to the TEMPO preparation station.

4. Following the instructions of the preparafion station
user interface, idsntify the semple to be tested, either
by manually entering the identifier via the keyboard or
using the preparation station barcode reader.

5. Reconstitute the culture medium by dispensing 3 mL
of secondary difuent per vial using the dispenser.

B. Using a sterile pipette, take up 1 mL from the filtered
compartment of the TEMPO bag and fransfer it info
the vial containing the reconstituted culiure medium.
Homogsnize for approximately 3 seconds using a
vortex-type mixer. The 4 mL of inoculated medium
obtained corresponds to a 1/40 dilution of the sample.

7. Remove one card for eagh vial of inaculated medium,
without touching the tip of the transfer tube. Check
that the codes {colors and abbreviations) on the card
and the vial of inoculated medium match.

8, Associate the identifier of the test sample with the
barcodes of the corresponding inoculated medium and
card using the preparation station barcode reader,
following the instructions of the preparation station
user interface.

9, Put the vial containing the inoculated medium in the
filling rack. Insert the card in the slot opposite the vial,
placing the transfer tube of the card inside the vial.
The rack can hald up to 6 vials + cards and anables
1-68 TEMPO cards to be filled simuftanaously.

10. Place the rack in the TEMPO® Filler instrument and
start the filing cycle. The inoculated medium Is
completely aspirated into the card. After the cards
have been filled, the TEMPO Filler instrument cuts and
seals the fransfer tubes. All these operations are
performert automatically and fake 3 minutes, The filling
cycie is the same for all the parameters and enables
cards for diﬁerent parameters to be filed at thesame
time.

11, Remove the filing rack from the TEMPO Filler
instrument and visually. check that the vials are empty.
Take the cards out of the rack and transfer them into
the incubation racks: insert the cards into the slots,
with the label on the card facing'the user (tfowards the
rack handle). Cards which are'to be incubated af the
same temperature should ba grouped together on the
same rack. Each rack can hold up to 20 cards. Do not
insert cards in batween the slots.

“12. Dispose of the used vials and transfer tubes into &n
appropriate recaptacle.

13. Incubate the cards for 24-27 hours at 37 *1°C, in
order to chtain parformance levels similar to the
standard EN 150 16648-2 {1).

BMandatory protocel for analysls of all milk powder
samples

Follow steps 1 to 12 of thee TEMPO procedure indicated
above mandatorily using sterile MOPS buffer 0.4M,
pH 7.5 as secondary diluent.

Incubate the cards for 24-27 hours at 37 + 1°C.

Note : As the minimum incubation tima autherized by the
TEMPO software is 22 hours, the user must pay particular
attention when performing the analysis in the context of
NF VALIDATION certification to ensure that the Z4-hour
minimum incubation tima is respected.

Protocol for obtaining performance levels similar to
those obfained according to ADAC Official Methods

966.23 and 866.24

The ADAC study includad 7 different categories of food
products:
- meat (frash ground beef frozen graund beef, raw
ground veal, raw ground pork),
- poultry (raw frash ground chicken, frozen turkey
breast, raw ground turkay, frazen chicken nuggets),
- fish (raw white fish, frozen cooked fish, raw salmon),
- agg products {pasteurizad egg),
- vegetables (fresh green beans, lettuce, strawberries),
- dairy (vanilla ice cream, raw milk, mozzarslia, yogurt),
- miscellaneous {dry pet food).

Rasults were obtained usmg Butterfield's Phosphate as
primary diluent.

Follow steps 1 to 12 of the TEMPQO procedurs indicated
above then incubate the cards for 22-27 hours at
35+ 1°C.

Note: The incubation time for the test is managed by
the TEMPO Read software which integraies a
theoretical interval of 15 ‘minutes betwesn the reading
of the card barcods and the start of incubation.

IF the real interval is greater than 15 minutes (without
exceeding 2 holrs), this extra time must be added to
the remaining incubation fime displayed by the
TEMPO Read software. Reading must always be
performad within the 22-27 hour time limit authorized
by the software.

.Reading the cards at the _e'nd of incubation

4. Log dan to the reading station.

2. Introduce the incubation rack containing the cards fo

be read into the reader. The reader scans the harcade
of each card and interprets the results of fluprescence
in the wells. It automatically associates the sample
Identifier with the type of test, the dilution and the
enumeration results,
Reading of the TEMPQ EC cards may be deferred at
the end of inculation by storing them at 2-8°C for a
maximum of 48 hours (outside the scops of the NF
VALIDATION certification), In this case, allow the
cards to come to room temperature (approximately
5-15 minutes) before Introducing them into the reader.
it should be emphasized that the result obtained wil
include the annotation "The card was read too late”.
The user can specify in the comment text box that the
cards were rgad after having been refrigerated.

3. Editing tha results; on the reading station screen, the
number of colony forming units (CEU) per gram or
milliliter of initial product is associated with the sample
identifiar, the parameter tested and the analysis date.

4, The reading station user interface enables the results
fo be printed out or transmitted fo the labaratory
information management system  {LIMS). i also
enables the records of the results obtained the
previous days to be consulted,

5. At the end of the analysis, remove the cards from the
rack and dispose of them inte an appropriate
receptacle.

bioMéraux SA
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"ENVIROKMENTAL SAMPLES (outside the scope of
the NF VALIDATION certiflcation).

Sample type

The moposed protocel can be used for swabbing
equipment, countertops or hands with pre-moistened
swabe or for wiping countertops with cleaning wipes or
sponges. Given the diversity of environmental samples,
usars should first validate this profocol or any other
protocol,

Preparation

Immediataly after swabbing or wiping the countertop,
transfer the used swab or wips/sponge direclly info a {ube
containing a given volume of one of the recommended
primary diluents. The dilution obtained is the primary
dilution of the sample.

Example of test procedure for environmental swabs

Transfer the swab info a tube containing 10 mL, fo ohtain
a dilution which comesponds fo & 1/10 dilution of the
sample (primary dilution). Homogenize the suspension
carefully by sheking the swab in the diluent. Press out the
soluticn by rotating the swab against the inside edge of
the tube. It is recommended to fest the samples at &
dilution of at least 1 in 40 which will enable enumeration
between 10 and 4.9x10° CFU/surface swabbed. The
dilution can be increased dccording to the expectad level
" of contamination.

1. Remove the required number of vials of culfure
medium {one vial per test sample) and allow to come
to room femperature,

2. Set the dispenser containing the secondary diluent to
3 mL and ptime the pump by eliminating the first two
volumes dispensed.

3. Log on to the TEMPO® preparation station.

4, Following the instructions of the preparation “station
user interface, identify the sample to be tasted, either
by manually ertering the identifier via the'keyhoard or
using the preparation station barcode réader.

5. Reconstitute the culture meadiurrby dispensing 3 mb
of secondary diluent per vial using the dispenser.

8, Using a sterile pipette, take up 1 mL from the tube
containing the suspension obtainad after swabbing
and transfer it into the vial comtaining the reconstituted
culture medium. Homogenize for approximately
3 seconds Using a vorlex-typs mixer. The 4mL of
inoculated medium obtained corresponds to a 1/40
dilution of the environmental sampleg coliscted from the
swabbed surface.

7. Fallow the TEMPO procedure in the paragraph "Test
procadure for food samples" from step 7 onwards,

RESULTS AND INTERPRETATION

Once the reading is complsted, the results are
automatically analyzed by the computer which-determines
which wells are positive.

The number of positive wells obtained, in relation to the
volume of the wells and the dilution of the sample, gives
the enumeration result in CFU per gram or mitliliter for the
original sample, using the MPN tables.

QUALITY CONTROL

The TEMPO reagents are systematically quallty contrelled
at various stages of their manufacturs. For users who
wish to perform their own guality control tests to ensure
that the TEMPO method has been carried out comectly,
the following strains can be used:

Escherichia cofi ATGC® 25922™

Escherichia coli ATCC® 8739™

Pseudomonas asruginosa ATCC® 27853™

Recommended profocol:

» The different incubation steps should be performed at
37121°Cor3s £ 1°C.

» Using a 24-hour old culture on Trypcase Soy Agar,
prepare a suspension in Peplone water and adjust to
0.5 McFarland, i.e. approximately 10® CFU/mL using the
Densimat (seas " Material and reagenis required buf not
provided"). Perform serial decimal dilutions in Peptone
water until a suspenston with a theoretical concentration
of approximately 10 GFU/ML is obtained. For E. cofi,
transfer 1 mL of this suspension into a vial of culiure
medium which has beeneconstituted beferghand with
3mL of sterile distlled water. Follow the same
procedure for the sirains of Pseudomanas, but transfer
1 mL of the 107 GFU/mL suspension,

« Modify the default dilution in the TEMPO software by
entering "4"\im-order to obtain a 1/4 dilution.

» Fill one card per vial of medium and incubate.

« At the(same tme, check the concentration of the
suspension which was used to inoculate the TEWPO
card by streaking 0.1 mL of the 103 CFU/mL suspension
oh TSA. Incubate.

» After incubation, perform card reading. Count the
number of colonies of E, colf and chack for the presence
of Pseudomonas on TSA.

Range of expectad results:

Straing of £, cofi

Calculate the ratio R:

_ TEMPO result (CFU/)
10 x ne. of colonies on TSA

R should be between 0.01 and 1.

Pseudomonas asruginosa should be totally inhibited by
the TEMPQ EC test (in this case, the TEMPO software
indicates: enumeration < 1 CFU/g).

If the enumeration resulfs obtained deviate from thé
expected values, please contact bioMerieux SA or its local
representative.

It is the responsibility of the user to perform Quality
Cantrol In’ accordance with any local applicable
regulations.

LIMITATIONS OF THE METHOD

» Invalid results may appear if the card has nof been fillad
correctly (presence of emply wells andfor liguid

remaining in the vial after the fillng cycle): for example,

use of a fitering bag other than the one
recommended (see paragraph "Material and reagents
required but not provided"),
» Improper preparation or storage of the samples may
-lead to incorrect resulis.

hioherieux SA
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= Warning: The TEMPO® EC parameter was evaluated
using numerous food matrices, excluding soft drinks.
However, glven the diversity of food matrices and
manufactusing processes, users should check that the
composition of the matrices tested does not affect resuilt
accuracy, In particular, the fluorescent signal may be
affected if the primary dilution is strongly colored
(8.9., fruit purées and cocoa): for the TEMPO EC test, a
dilution of these matrices at Ieast equivalent to 1/400 s
recommended.

e |t iz not recommended to use the TEMPO EC test for
the microbiological analysis of products with stong
ehzymatic activity. This restriction applies in particular to
raw mollusks and raw red offals.

See the TEMPO User's Manuals for mors complets
information.

PERFORMANCE

LDuring approval of the TEMPO EC parameter, according
to the standard EN 1S0 18140 {10), the preliminary study
gave the following results:

- Selectivity: out of the 30 £ coll strains tested, the
28 strains which produced characteristic colonies with
the reference method were detected by the TEMPO FC
test For the 2 £. colf strains (B-glucuronidase negative)
which produced non-characteristic colonies on TBX
Medium, enumeration was not obtained using the
TEMPQO EC tfest.. ,

The study of 20 non-E. cofi strains did not reveal any
cross-reactivity.

Relative accuracy. the analysis was based on 50
samples (including 25 naturally contaminated samples)
tested in duplicate and simultaneously using the
TEMPOQ EC test and the EN IS0 16649-2 (1). The finear
régression equation when comparing the 2 methods is:

log TEMPO EC = 0.99 log SO + 0.35

The bias chserved between the 2 methods of0.26 fog,
in favor of the TEMPQ EC method, is dug.to a better
coverage of E. colf

The TEMPO EC parameter was approved according to
the sfandard EN I1SD 16140 (10) as an affernafive
method for the anelysis of all food products for
human consumption and pet food, with the excepfion
of drinks and cattle feed. The TEMPOQ EC method was
certified NF VALIDATION by comparison with the
reference -method described in the inpternational
standard EN IS0 16649-2 (1),

The BIO 12/13-02/05 validation cerfificate can be
obtained from our Technical Assistance Dept. or from
AFNOR Certification. The date of end of validity for
the NF VALIDATION certification is Indicated on the
cerlificate,

BI3 1213 - 02005
ALTERMATIVE ANALYTICAL METHODS FOR AGRIBUSINESS
Cartified by AFNOR Cerification
www.afnor-valided pn.org
www.afnor-val datlon.com

The TEMPQ EC parameter has been valfidated and
certiffed by the ADAC Official Methods (2009.02) for
the enumeration of Escherichia coli, The afiernative
methiod was compared in & multi-laboratory
collaborative study fo AOAC Official Method 966.24.
Six food types were ariificially comaminated with
E. coll: raw ground beef, bagged letiuce, cooked
chicken, pasteurized crabmeat, frozen green heans
and pasteurized whole milk.

The TEMPO EC test for the enymeration of
Escherfchia coli in a variety of food products, was
valldated by the AOAC Research Institute in August
2006 (Certification No. 080603).

iy, ITRECRMHANCE TESTRD
R.Eﬁl numle‘nvm

080503 ~DB)0B/06
PERFORMANGE TESTED METHOD
Certifled by AGAC Resgarch Insfitute
WWWW.2043C.07g

WASTE DISPOSAL

Dispose of unused reagents following procedures for
hazardous chemical waste’ .

Dispose of used réagents as well as any other
contaminated disposable materials following procedures
for infectious or potentially infectious products,

It Is the respansibility of each laboratory to handle wasts
and effluents ) produced according to their nature and
degrae_af-hazardousness and to {reat and dispose of
them.\{oF have them treated and disposed of) in
accdrdance with any applicable regulations,
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1. International Slandard EN IS0 16649-2 (2001) - Microblology
of food and animal feeding stuffs - Horlzontal meihod for the
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Probable Number”,
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3. Woodward RL.
Howe probable is ihe most probable number 7
(1957} J. Am. Water Works Assoc., 49, 1060,1068.
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of feod and animal feeding stuffs - Preparation of test
samples, inifial suspension end decimal dilulions for
microbivlogical examination. Parl 5: Specific rules for the
preparation of milk and milk products,

5. Bacterlologlcal Analytical Manual Online
BAM Reagent R11 (January 2001).
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BAM Meadia M79 (January 2001).
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Bacteria® {September 2002}.

8. Intemnational Standard EN IS0 6887-4 — Microbiology of food
and animal feeding stuffs - Preparation of test samples, initial
suspension and decimal dilutions for microbiological
examinalion, Part 4 Specific rules for the preparalion of
products other than milk and milk products, meat and meat
products, and fish and fishery products.

9. International Standard EN 1S0O 7218 ~ Microbiology of food
and animal feeding stuffs — Genaral rules for microbiological
examinations.
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of food and animal feeding stuffs - Protocol for the valldation
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Caontains sufficient for <n= tests
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WARRANTY

biolMdrisux  disclalins all warranlies, sxpress or implied,
inchucling any implfad warrankies of MERCHANTABILITY AND
FITNESS FOR A PARTICULAR USE. bloMériaux shall not be
fiable for any inclderdal or consequeniial datragss. N NO
EVENT SHALL BIOMERIEUX'S LIABLITY TO CUSTOMER
UNDER ANY CLAIM EXCEED A REFUND OF THE
AMOUNT RPAID TO BIOMERIEUX FOR THE FRODUCT OR
SERVICE WHICH I8 THE SUBJECT OF THE CLAIM.

REVISION HISTORY

Change type catagotises :

N/A : Not applicable {First publication)
Corraction " Correction of documentation anomalies
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Administrative

Addition, revision and/or removal of jnformation related to the product
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* Nofta :Minor fypoéraph.‘car’, grammar, and formalting changes are nol included in the revision hisfory.

Releass dste | PariNurbe | Change Ty

" Change Summary

Administrative

2015/01 125971

Content of the kit
Index of symbols
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Technical change

Compasition of the TEMPO EC culfure medium
Warnings and precautions
Storage condltions
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TEMPO® YM (Yeasts/Molds)

For microbiological control only

TEMPO YM (Yeasts/Molds) is an automated test for use with TEMPQ, for the enumeration of yeasts and molds in

72-76 hours in food products and enviranmental samples.

SUMMARY AND EXPLANATION

TEMPC YM is intendaed for use exclusively with the
TEMPO system for the enumeration of yeasts and molds
in 72-76 hours in food products and environmental
samples.

This test was developed in ordar to obtain performance
levels similar to the standard EN I1SC 21527 (1) and
chapter 18 of the Bactericlogical Analytical Manual (BAM)
{2).

‘Molds are agents which can be responsible for the
contamination and deterioration of cartain food products.
Some malds develop mycotoxins which diffuse inte food
and may, if present in sufficient number; cause acute or
chronic foed poisoning.

Yeasts may produce changes affecting faod quality and
sateability, such as cloudiness, strange smell, unusual
taste (ethanol, modified pH, etc.), or bloated products
and/or packaging (CO2}, etc.

CONTENT OF. THE KIT (48 TESTS):

PRINCIFLE

The TEMPC YM test consists of a vial of culture medium
and & card, which are specific to this test,

The culture medium is incculated with the sample to be
tested. The inoculated medium is fransferred by the
TEMPO Filler inte the card containing 48 wells of three
different volumes. The card contains 3 sets of 18 wells
(small, medium and large wells) with & one log difference
in volume for each set of wells. The card is designed fo
simulate the Most Probable Number (MPN) methed (3, 4).
The card is then hermetically sealed,

The yeasts and maolds present in the card reduce the
substrate in the culture medium during incubation and
cause a fluorescent signal to appear, which is detected by
the TEMPG Reader. Depending on the number and type
of the posifive wells, the TEMPO system calculates the
numbar of yeasts and melds present in the original
sample according to a calsulation based on the MPN
mathad.

TEMPO YM cards | Ready-to-use, disposable cards with a transfer fube.

2x24 -

TEMPO ¥M culture | Each vial contains a single dose of dehydratad culture medium,
medium Dose for 4 ml.

2% 24 vigls

1 package insert provided in the kit or downloadable from www.blomerleux.comitechlib

COMPOSITION OF THE TEMPO YM CULTURE
MEDIUN

Theoretleal formula in ga of reconstituted soiution,
GIUCOSE 1vcorrriren ivasnnserieeieariesteesanrserss sinssesmess essasiansiasoies oo D 40

Nutrients {bovine and poreine) . 10
Buffer system and fnhibftors * .. 4.9
Substiate ... 0.075
Antifeaming agent ... b b e 0.4
' pH 5.0
* Megivm T TOXIC {(Chlgramphenicol >0.1% in the

dehydrated mediunm)
- R45; May cause cancer,
- R&2/43: May cause sensitisation by inhalation and skin
contact,
- §22: Do not breathe dust.
- $36/37/39: Wear sultable protective tlothing, gloves and
eye/faca protection,
= £46: If swallowed, seek medical advice immediataly and
show this container or label.
For more detailed Information consult the malerial safety data
sheet available on request,

MATERIAL AND REAGENTS REQUIRED BUT NOT
PROVIDED

Material:

- TEMFO Bags - Bags with lateral filter (bioMérieux
Ref. 80 015) :

- Stomacher {Model 400 or equivalent)

- Pipettes to dispense exactly 0.10 ml or 1.0 ml of
sample

- Vorex-type mixer

~ Laboratory incubator {under metrology)

The references below are given as a guide only:

Primary diluents recommended for food samples:
- 0.1 % (mass concentration) peptone water broth (1)
- Peplone water / Paptone Saline Diluent

(90 ml - bicMérisux Ref. 42 021)

- Buffered peptone water {80 m! - bioMérieLix
Ref, 42 042)

- Dairy products only: sodium citrate solution or
dipetassium hydrogen phosphate solution following
EN ISO 8261 : 2001 paint 5.3 (5}

- Butterfield's phosphate-buffared dilution water (2)

- Qr any other diluent which has first been validated by
the user as compatible for use with the TEMPO
system

Primary diluents recommencded for environmental

testing {swabs - cleaning wipes): .

- Difco Neutralizing Buffer (Ref. 236210 Neutralizing
Buffgr for environmental samples)

. = Letheen Broth, Modified (6)

= Or any other diluent-which has first baen validated by
the uzer as compatible for use with the TEMPO
system

Secondary diluents recommended:
- Slerile distiled water or equivalent purifisd water
validated by the user

bloMeriaux SA

English - 1




TEMPO® ¥M (Yeasts/Molds)

12594E - en - 201012

Material racommended for quality control:
- Densimat {bioMé&rieux Ref. 99 234)
- Sabouraud Dextrose Agar [SDA] (btoMérieux
Raf. 43 555)
- Trypcase Say Agar [TSA] (bioMérieux Ref. 43 011)
- BioBall® MultiShot 550 containing 550 UFC of
Aspergillus niger (bioMérisux Ref. 58 011}

WARNINGS AND PRECAUTIONS

» For microbiological control only.

» For praofessional use only.

» Comply with Good Laboratory Practice (e.g., standard
ISCG 7218 (8)).

» This kit contains products of animal origin. Certlﬁed
knowledge of the origin and/or senitary state of the
animals does not tolally guarantee the absence of
transmissible pathogenic agents. It is  therefere
recommended that these products be treated as
potentially infectious, and handled abserving the usual
safety precautions (do not ingest or inhale).

« The dehydrated culture medium containg a toxic agent
{Chloramphenicol = 0.1 %), Refer to the risk phrases "R’
and the safety advice "S" given under the composition of
the culture medium,

*The culture medium should not be used as a
manufacturing material or compenent.

+ All samples and inoculated media should ba considerad
infectious and handled appropriately. Aseptic technique
and usual precautions for handiing the micrebial group
studied sheuld be observed throughout this procedure;
refer ta the Laboratory Biosafety Manual — WHO -
Gengva — Latest edition, or the currént regulations in the
country of use, ’

» Do not use reagants or disposables after the expiry date
indicated on their [abel.

» Befare use, check that tha packaging and compongshts
are intact. _

» Only use culture media which appear \to be
homogeneous {no agglomerates or moistura).

» Do not use visibly deferiorated cards.

» Do not allow the sample to come Info direct contact
with the culture madlum ({In powder form} befare. the
medlum has been reconstitutad;

» Any cards which have not been.sealed by the TEMPO
Filler must not be usad.

» The TEMPO card is not intended for performing
subculturas fram positive wells,

» Do not write on the card walls or the barcodes.

= Do not stick any l[absls on the card.

» The TEMPO Reader, TEMPO Filier and racks should be
regularly cleansd and decontaminated (see the User's
Manuals).

» Any change or modification in the procedure may affect
the results and rmust be valdated by the Iaboratory.
bioMérieux will not he hekl liable for results obtained
following any changes or modifications in procedures
not validated by bicMérieux. In addition, such changes
or madifications may void all warranties.

STORAGE CONDITIONS

s Store the unepened TEMPO YM kit at 2-8°C.
= After opening the kit;

- Carefully reseal the packaging {pouch or blister pack)
containing the remaining cards each time cards are

" removed from the kit,

- The reagents can . be stored at a temperature
greater than 8°C up to 26°C for up to 1 month.
Record the new expiry date {date on which the
reagents were pleced at room temperature + 1 month)
in the box printed for this purpose on the inner vial
container label ([:E]). This date must not under any
circumstarices exceed the inltial expiry date indicated
on the label.

« Do not leave the cards exposed to light (on- the
workbench or the medla stand) for more than 15 days.

“» Avoid directly exposing the cards ta ultraviolet light.

= All components are, stable if stored according to the
recommeanded conditions.

FOOD SAMPLES

Sample fype

The TEMPO systam canpbe used for the analysis of a
large variety of food praducts for consumption by humans
and domestic animals.

Preparation

Allow the primary and secondary diluenis to come te room
temperature” (18-25°C} (refer to list of diluents
racommended in the paragraph "Material and reagents
required but not provided"}.

Follow the recommendations in the current ISO Standards
[or BAM {2) if applicable] for performing sample collection
and preparing the stock solution. In particular '

o for acidic products, ensure that the pH is restored to
neutral when the solution is prepared (EN |1SQ 88874
noint 8.2) (7).

o for all aromatic herbs, spices, teas and herbal feas,
which may have an Inhibitory effect, a minimat difution of
1/400 should be used {EN IS0 6887-4 paint 9.5.4.4) (7).

Ta prepare the samples, dilute the sample 1/10 (primary
dilution), wusing one of the primary dilyents
recommended, For example, aseptically add 10 g or 10 m|
of sample to 90 ml of Peptone water, Homogenize in the
TEMPQ bag {=ee instructions for using the TEMPQ bag in
the User's Manual for the TEMPO Preparation Station).

The interval between the homogenization of the
primary difution and ts transfer into the TEMPQ card
must not exceed 45 minutes, unless otherwise indicated
in the specific international Standard (8).

bioMérieux SA
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INSTRUCTIONS FOR USE

For complele instructions, see the TEMPO sysfem User's
Manuals. .

Protocol validated by AQAC Research Institufe
{Certification No. 041001)

Test procedure for food samples |

Example for the preparation of a 1/40 dilution enabling
enumeration batween 10 and 4.9x10? CFU/g. The dilution
can be modified according to the expected lsvel of
contamination. ’

Plzase refer to the paragraph "Limitations of the method"
for information concaming the primary diluents and
recommended dilutions,

1. Remove the required number of vials of culture
medium (one vial per test sample) and allow 1o come
to room temperatura.

2. 8et ths dispanser containing the secondaty diluent to
3 ml and prime the pump by eliminating the first two
volumes dispensed. :

3. Log on to the TEMPO preparation station.

4. Following the instructions of the preparation station
user interface, identify the sample fo be tested, either

by manually entering the identifier via the keyboard or -

using the preparation station barcode reader.

5. Reconstitute the culture mediurm by dispensing 3 ml of
secondary diluent per vial using the dispenser.

6. Using a sterile pipette, take up 1 mi from the filtered
compartment of the TEMPC bag and {ransfer it into
the vial containing the reconstituted culture medium.
Homogenize for approximately 3 seconds using &
vortex-fype - mixer. The 4ml of inoculated medium
obtained corresponds ta a 1/40 dilution of the sample.

7. Remove one card for each vial of inoculated medium,
without touching the tip of the transfer tube. Gheck
that the codes (colors and abbreviations) on the card
and the vial of inoculated medium match.

8. Associate the identifier of the test sample with the
barcodes of the corresponding Thoculated medium and
card using the preparation station” barcode reader,
following the instructions ofthe™ preparation station
user interface.

9. Put the vial containing the inoculated medium in the
filling rack. Insert the card In the slot opposite the vial,
placing the transfer tube of the card inside the vial.
The rack can hold up to § vials + cards and enables
1-6 TEMPO cards fo be filled simultaneously.

10. Place the rack in the TEMPO Filler and start the filling
- cycle. The inoculated medium is completely aspirated
inte the card, After the cards have been filet, tha
TEMPO Filer cuts and seals the transfer tubes. All
these operations are performed automatically and take
3 minutes. The filling cyele is the same for all the
parameters and enables cards for different parameters
-to be filled at the same time.

‘Note 2: The %1°C tolerance for the

11. Remove the filling rack from the TEMPO Filler and

visually chack that the vials are empty. Take the cards
out of the rack and transfer themn Into the incubation
racks: insert the cards into the slots, with the label on
the card facing the user (towards the rack handle}.
Cards which are to be Incubated at the same
temperature should be grouped together on the same
rack, Each rack can hold up to 20 cards. Do not insert
cards in between the siots,

12. Dispose ‘of the used vials and transfer tubes into an
appropriate receptacle,

13. Incubate the cards for 72-76 hours at 25+ 1°C, in
order to obtain performance levels similar to the .
standard EN IS0 21527 (1) and chapter 18 of the
BAM (2). :

The TEMPO method was compared to Chapter 18 of the
BAM (2). The AOAC study included the following
categories of food products:
- friit {orange julca, apple juice, frozen sirawberriss),
- dairy products (cheddar cheese, frozen yogurd, milk-
based infant formulaj,
- miscsllaneous  (fiour fortillas,
pacans).

eornmeal,  almonds,

Note 1: The incubation time for the test is managed by
the TEMPO Read software which Integrates a
theoretical Interval of 15 minutes between the reading
of the card barcode and the start of Incubation,

If the realinterval Is greater than 18 minutes (without
exceeding 2 hours), this extra time must be added to
tha_‘remaining Incubation time displayed by the
TEMPO Read softwars. Readlng must- alwaye be
petformed within the 72-76 hour time limit authorized
by the software.

_ incubation
temperature must be strictly adhered to.

Reading the cards at the end of incubation

1, Log an to the reading station,

2, Infroduce the incubation rack containing the cards to
be read into the reader. The reader scans the barcode
of each card and interprets the rasults of luorescence
in the wells. It automatically asscciates the sample
identifier with the type of fest, the dilution and the
enumeration resulis.

3. Editing the results . on the reading station screen, the
number of colony forming units {CFU) per gram or
milliliter of initlal product is associated with the semple
identifier, the parameter tested and the analysis date.

4, The reading station user interface enables the results
to be printed out or transmitted to the laboratory
informgtion management system (LIMS). it also
enables the records of the results obfalned the
previois days to be consulted,

5. At the end of the analysis, remove the cards from the
rack and dispose of them into &n appropriate
recepiacle,

Note 1: The TEMPO cards should he handled
observing the same safety precautions as for
incubated plates due to the risk of mold spreading.

Note 2 | Remove the incukation rack from the reader
immediately after reading and dispose of the cards as
soon as the 76 hour time limit has expired.

bioMéreux SA
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Note 3 : After each use, the incubation racks must be
decontaminated using a fungicide or following the
decontamination procedure described in the chapter
"Cleaning and decontaminafion™ (paragraph "Filling
rack and incubation/reading rack’) of the Preparatlon
Station User's Manual.

ENVIRONMENTAL SAMPLES
Sample type

The proposad protocol can be used for swabbing
equipment, countertops or hands with pre-moistened
swabs or for wiping countertops with cleaning wipas or
sponges. Given the diversity of environmental samples,
users should first validate this protocol or any other
protocol. ' '

Preparation

Immediately after swabbing or wiping the countertop,
transfer the used swab or wipe/sponga directly into a tube
containing & given volume of one of the recommended
primary diluents. The dilution obtained is the primary
dilution of the sampls.

Example of test procedure for environmental swabs

Transfer the swab into a tube containing 10 ml, to obtain a

dilution which corresponds to a 1/10 dilufion of the sample

{primary dilution). Homogenize the suspension carefully

by shaking the swab in the diluent. Press out the solufion

by rotating the swab against the inside edge of the tube. It

is recommended to test the samples at & dilution of at

least 1 in 40 which will enable enumeration between -
10 and 4.9x10° CFUfsurface swabbed, The dilution can

be increased according to the expected level of

“contamination,

1. Remove the reguired number of vials of cultufe
mediurn {one vial per test sample) and allow to cotne
to room femperature,

2. Set the dispenser containing the secondary diluent to
3ml and prime the pump by liminating the first fwo
valumes dispensed.

3. Log on to the TEMPO preparation station,

4, Following the instructions of the' preparation station
user interface, Identify the sample to be tested, either
by manually entering the ldentifier via the keyboard or
using the preparation station barcode reader.

8. Reconstitute the culture nmedium by dispensing 3 ml of
sacondary diluent per vial using the dispenser.

6. Using a sterile pipette, take up 1ml from the tube
contairing the suspension obiained afier swabbing
and transfer it into the vial containing the reconstituted
culture medium. Homogenize for approximately
3 seconds using a vordex-type mixer. The 4 ml of
inocufated medium obtained comesponds to a 140
dilution of the enviranmental sample collected from the
swabbed surface,

7.. Foliow the TEMPO procedure in the paragraph "Test
procedure for food samples” from step 7 onwards,

RESULTS AND INTERPRETATION

Once the reading is completed, the resulis are
automatically analyzed by the computer whigh determines
which wells are positive.

The number of pesitive wells obtained, in relation fo the
velume of the wells and the dilution of the sample, gives
the enumeration result in CFU per gram or milliliter for the
original sample, using the MPN tables.

GIUALITY CONTROL

The TEMPO reagents are systematically quality controlled
at various stages of their manufacture. For users who
wish to perfarm thair own guality control tests to ensure
that the TEMPQO method has been carried out correctly,
tha following strains can be used:

Saccharomyces cerevisias ATCCR 9763

Aspergilius niger ATCC 16404

Escherichia colf ATCC 8738

Recommendsd protocol:
« Using a
- 48 to 72-hour old culture on Sabouraud Dextrose Agar -
incubated at 25°C_(for Aspergiflus niger and
Saccharomyces ceravisias,
- 24 to 72-hpur eld) culiures on Trypcase Soy Agar
incubated at 30°C for Escherichia coli,
prepare a suspension in Paptone watér and, using the
Densimat (see "Material and reagents required but nat
provided™),-adjust to:

- 0.3 McFarland, ie. approximately 10° CFU/ml
for\S. ceravisiae,
~d'McFarland, ie. approximately 10° CFU/iml for

A. niger,
{for this sfrain, the correspondence batween optical
density and suspension conceniration may wvary
greafly depending on the status of strain development
{see Note below)),
- 0.4 McFarland, i.e. approximately 10° CFUMmI for
E. cofi
s Petform serial decimal diluticns in Pepione water until a
suspension with the following theoretical concentration
is obtained:;
- approximately
S. cerevisiae
- approximately 10° CFU/m for E. coi.
Alternatively, a suspension of Aspergillus niger can
be obtained using the strain in the form of a
BioBall™ (hioMérieux Ref. 56 011} which contains
850 CFU of Aspergillus niger. Place the BioBall in
5.5 ml of Peptone water and vortex until the ball has
completely dissolved (10-20 seconds minimum). A
suspension w|th a thecoretical concentration of
approximately 10* CFU/ml is obtained diractly.
For the 'yeasts and molds, transfer 1ml of the
slspension W|th a theorehcal concentration  of
approximately 10% CFU/mI into a vial of culture medium
which has been reconstifuted beforehand with 3 ml of
secondary dlluent. Follow the same procedure. for
£. cofl, but transfer 1 ml of the 10° CFU/m sugpension.

102CFU/iml  for A niger  and

blolérieux SA
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» Modify the default dilution in the TEMPO software by
entering "4" in order to obtain a 1/4 dilution.

» Fill one card per vial of medium and incubate.

s At the same time, check the concentration of the
suspension which was used to inoculate the TEMPO
card by stregking: _

-0.1ml of the 10*CFU/m! suspension on SDA for
S. cergvisiae
- 0.5 ml of the 10° CFU/mI suspension on two plates of
SDA for A. niger '
-0.1ml of the 10°CFU/mi suspsnsion on TSA for
E. coli. :
» [ncubate as indicated above,
« After incubation, perform card reading.
Count the number of colonies on SPDA,
For A, miger, count the number of colonies on both
plates and add together.
Check for the presence of £. colf on TSA,

Note: For Aspergillus niger obtained on SDA, in order
to ensure an effective concentration of approximately
10? GFU/m, it is recommended to inoculate 3 TEMPO
cards using theoretical 10% 10° and 10*CFUiml
successive dilutions. At the same time, check the
concentration of each of the suspensions by
streaking 0.5 ml of each suspension used to inoculate
the cards on two plates of SDA. Inferpret the results
of the card inoculated with the suspension which is
closest to the expected 10* CFU/ml inoculum.

Range of expected results:
Yeast and mold strains

Calculate the ratio R:
TEMPO result (CFU/g)

"10'x no. of colonieson SDA
R should be between 0.01 and 1.

Escherichia coli should be totally inhibited by TEMFPO YM
fin this case, the TENMPO software: indicates:
enumeration < 1 CFU/g).

If the enumeration results obtained “deviate from the
expected values, please contact biolérieux SA ar its local
reprasehtative.

It is the responsibility of the user to perform Quality
Control in~ accordance with any local applicable
ragulations.

LIMITATIONS OF THE METHOD

= Invelid results may appear if the card has not been filled
correctly (presence of empty wells andfor liquid
remzining in the vial after the filling cycle) ; for example,
use of a filtering bag other than the one
recommended {see paragraph "Material and reagents
required but not provided").

« Improper preparation or storage of the samples may
lead fo incorrect results,

» Warning: The TEMPO YM parameter was evaluated
using numerous food matrices, excluding soft drinks,

" However, given the diversity of food matrices and
manufacturing processes, users should check that the

composition of the matrices tested does not affect result -

accUracy. In particular, the flugrescent signal may be
affected if the primary dilution is strongly colored {e.g.,
fruit purées and cocoa): for the TEMPO YM test, a
dilufion of these matrices at least equivalent to 1/400 is
recommended.

» |t is not recommended fo use TEMPO YM for the
enumeration of yeasts and molds in yogurts.

= For procucts which are highly contaminated with total
flora {fermented products; products at the end of shelf-
life), a minimal dilution afH17400 is recommended.

» As the scdum ciffate solution and dipotassium
hydrogen phosphate solution primary. diluents affect the
pH of the TEMPC YM medium, a dilution lower than
1/400 is not authorized.

« For the buffered peptone water primary diuent, a
minimal-dilution of 1/400 is recommended.

Ses the TEMPO Users Manuals for more éomprefe
inforrnation. '

The TEMPO YM test, for the enumeration of yeasts

| and molds in a variety of food products, was validated

by the ACAC Resaarch Institute In Aprll 2010
(Certification Ne. 0471001).

FERFOHMANCE TRETED
.¢ NEEEARCH IMETETLTE

LICONEE MUMBER  0dzc0L

044001 ~ DADTHD
PERFORMANCE TESTEC METHOD
Cettifled by AQAC Research Institute
WWW,B06E DI

WASTE DISPOSAL

Dispose of used or unused reagents as well as any other
contaminated disposable materials fallowing procedures
for infectious or potentially infectious products.

It Is the responsibility of each laboratory to handls waste
and effluents produced according fo thelr nature and
degree of hazardousness and to treat and dispose of
them {or have them ftreated and disposed of) in
accordance with any applicable regulations.

bioMérieux SA
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bicMérieux disclaims all(warranties, express or implfed,
inciuding any impfied warranfies of MERCHANTABILITY
AND FITNESS FOR'A PARTICULAR USE. biolérieux
shall not be liable for any incidental or consequential
damages. INONQ EVENT SHALL BIOMERIEUX'S
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ATCC is a trademark belonging to American Type Culture Collection.
Any othel nams or irademark |s the property of its respective owner.
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TEMPO® AC (Aerobic Count)

For microbiclogical conirol only

TEMPO® AC (Asrobic Count) is an automated test for use with the TEMPO system, forthe enumeranon of viabla aeroblc

mesophille flora In food products and environmental samples.

SUMMARY AND EXPLANATION

TEMPO  AC is intended for use exclusively with the
TEMPO system for the enumeration of viable aerobic
mesophilic flora in feod producls and enwronmenlal
samples.

This test was developed in order 10 chtain performance
levels similar fo the standard EN 1SO 4833 {1), the ACAC
Official Method 966.23 and the American Public Health
Assoclation's Standard Methods for the Examination of
Dairy Products (SMEDF) (2).

The enumeration of this flora is used to determine the
sanitary quality of the product and can express its state of
freshness or deterioration. For products which are
handled or which underge various technological
processes, the total flora count can be used to judge the
conditions in which the food was produced, transported
and stored.

CONTENT OF THE KIT (48 TESTS):

PRINCIPLE

The TEMPO AC test consists of a vial of culture medium
and a card, which are specific o this test.

The culture medium is inoculated with the sample to be
tested. The inoculated medium is transferred by the
TEMPO Filler instrument into the card contalning 48 wells
of three different volumes. The card contains 3 sets of
16 wells {small, medium and large wells) with a one log
difference in volume for each set of wells. The card is
designed to simulate the Most Probable Numbar (MPN} .

‘methad (3, 4). The card is then hermetleally sealed in

order to syoid any risk of contamination during

subsequent handling.

The microorganisms present in the card reduce the

substrate in the culture medium during incubation and

cause a fluorescent signal to appear, which is detectad by

the TEMPO Reader instrument. Depending on the.
number and type of the positive wells, the TEMPO system

calculates the number of microorganisms present in the

original sample ageording to a calculation based on the

MPHN method.

TEMPO AC cards Ready-to-use, disposable cards with a trapsfer tube,

2x24 :

TEMPO AC culture | Each vial contains a single dose of dehydrated culture medium,
medium Daose for 4 mL.

2 % 24.vials _

1 package insert provided in the kit or downldadable’from www.biomerieux.comitechiib

COMPOSITION OF THE TEMPQ AC CULTURE
MEDIUM

Theasratica! formula in gfL of reconstituted solution.

MNutrient and growth supplements (bovina/porcine orlgln}.......... 27
Substate 0.08
" Anlifoaming agent...... 04
pH 7.2

MATERIAL AND REAGENTS REQUIRED BUT NOT
PROVIDED

Material:

- TEMPO Bags - Bags with Iateral fitter {b|oMeneux
Ref. 80 015}

- Paddle blender

« Pipeties to dispense exactly 0.10 mL or 1.0 mL of
sample

- Vortex-type mixer

- Labaratery incubator (under metrelogy)

The references below are given ds a gu!dé only:

Primary diluents recommended for food samples:

- Peptorie water / Paplone Saline Dilusnt
(80 mL - Ref. AEB611494)

- Buffered peptone water {90 ml - bioMérieux
Ref. 42 042}

- Sodium citrate solution or dipotassium hydrogen
phosphate solution following EN 1SO 8887-5; 2010
point 5.3.(5)

- Butterfield's phosphate-buffered dilution water (7)

- Or any other diluent which has first been validated by
the user as compatible for use with the TEMPO
system

Primary diluents recommended for environmental

testing:

- Difco Neutralizing Buffer {Ref, 236210 Neutralizing
Buffer for environmental samples)

- Lathean Broth, Modified (8)

- Or any other diluent which has first been validated by
the user as compatible for use with the TEMPO
system

Secondary diluents recommended:
- Sterile distilled water or eguivalent purified water
validated by the user

Material recommended for quality control:
- Densimat (bioMérieux Ref. 89 234)
- Trypcase Soy Agar [TSA] (bioMérieux Ref. 43 011)

bioMéreux SA
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WARNINGS AND PRECAUTIONS

"« For mlcrobiological control only.

+ For professlonal use only,

+ Comply with Good Laboratory Practice e.g., standard
EN ISQ 7218 (10)).

« This kit contains products of animal origin. Certified
knowledge of the origin andfor sanitary state of the
animals does not totally guarantee the absence of
transmissible pathogenic agents. It is therefore
recommended that these products be treated as
potentially infectious, and handled observing the usual
safety precautions {do not ingest or inhale).

o The culture medium should not be used as a
.manufacturing materlal or component.,

» All samples and inoculated media should be considersd
infectious and handled appropriately. Asaptic technigue
and usual precauions for handling the bacterial group
studied should be observed throughout this procedure;
refer to the Laboratory Biosafety Manual — WHO -
Geneva — Latest edition, or the current regulations in the
country of use,

» Do not use reagents or disposables after the explry date
indicated on their labsl,

+ Bofore use, check that the packaging and compoenents
are intact,

+«Only use culiure madia which appear to be
homegeneous (no agglomerates or maisture),

« Do not use visibly deteriorated cards.

» Do net allow the sample 10 come into direct contact
with the culture medium (in powder form) before the
medium has been reconstituted.

« Any cards which have not been sealed by the TEMPO®
Filler instrument must not be used.

s The TEMPQO card is not intended for performing
subcultures from positive wells. .

+ Do not write an the card wells or the barcodes.

» Do not stick any labels on the card.-

« The TEMPO Reader instrument, the TEMPO Filler
instrument and the racks should be regulafly cleanaed
and decontaminated (see the User's Manuals).

» Any change or modification in the procedure may affect
the resulis and must be validated By the laborafory,
bioMérieux will not be held liable\for results obtained
following any changes or modifications In procedures
not validated by bloMérieux. In addition, such changes
or medifications may void all warranties.’

STORAGE CONDITIONS

» Stare the TEMPO AC kit at 2-25°C,

» Do not leave the cards exposed to light (on the
workbench or the media stand} for more than 15 days.

* Avoid directly exposing the cards to ultraviolet light.

= |f stored according to the recommended conditions, all

compenents are stable until the expiry date indicated on

their lahsl.

FOOL SAMPLES

Sample type _
The TEMPQ system can be used for the analysis of a
large variety of food products for human consumption and
pet food.

. Pfap_'aration

Allow the primary and secondary diluents to come to room
temperature  (18-26°C) (refer to list of diluents
recommended In the paragraph "Material and reagents
required but not provided™).

Follow the recommendatians in the current IS0 Standards
[or BAM (8} if applicable] for performing sample collection
and preparing the stock-solution. In particular

"o for acldic products,-ensure that the pH is restored to

neutral when the(solution is prepared {EN ISQ 6887-4
point 8.2) {8},

» for all aromatic herbs, spices, teas and herbal teas,
which may\have an inhibitory effect, a minimal dilution of
1/400 should be used, even after applying the standard
EN\JSO 6887-4 point 9.5.4.4 (9),

Toprepare the samples, dilute the sample 1/10 {primary
dilution), using one of the primary diusnts
recommended. For example, aseptically add 10g or
10 mL of sample to 90 mL of Paptone water. Homogenize
in the TEMPOQ bag (see instructions for using the TEMPO
bag in the Usaer's Manual for the TEMPQ Preparation
Station).

.Tha interval batween the homogenization of the

primary dilution and its fransfer into the TEMPO card
must not exceed 45 minutes, unless otherwise Indicated
in the specific international Standard (10},

bioMerieux SA
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PROCEDURE FOR OBTAINING RESULTS
EQUIVALENT TO THE ISO 4833 REFERENCE
METHOD AT 30°C {1)

For complets instructions, see the TEMPO sysfem user's
dogumentation (available af www.biomerieux.comdechlib).

Sample Test mode
All food matrices
(standard protocel) 40-48n
Raw meat including poultry 0428
(specific profocal)
Readlyjto-eat meal 2408
(specific profocal)
Production environment
incliding carcasses | 24-28h
(specific protogal)
Fruit gt.'ld vegetables 24-28h
(specific protocol)

Test procedure for food samples

Example for the preparation of a 1/40C dilution enabling
enumeration between 100 and 4.9x10° CFU/g. The
dilution can be Increased or reduced, according to the
expected level of contamination. Cnly the ISO diluents
listed on page 1 can be used with this protocol,

1. Remove the required. number of vials of culture
meadium (one vial per test sample) and allow to come
fo room temperatura.

2. Set the dispenser containing the secondary diluent to
3.9 mL and prime the pump by eliminating the first two
volumes dispensed.

3. Log on to the TEMPO® preparation station.

4. Following the instructions of the preparation station

user intetface, identify the sample o be lasted, sither!

by manually entering the identifier via the keyboard or
using the preparation station barcode reader.

5. Reconstitute the culture medium by dispensing 3.8 mL
of secondary diluent per vial using {he dispénser.

6. Using a sterile pipetts, take up 0.1 mL from the fitered
compartment of the TEMPO bag and transfer it into
tha vial containing the reconstituted culture medium,.
Homogenize for approximately 5 seconds using a
vartex-type mixer, The 4 mL of Inoculated medium
obtained corresponds to a 1/400 diution of the
sample.

7. Remove one card for each vial of inoculated medium,
without touching the tip of the transfer tube. Check
that the codes (colors and abbreviations) on the card
and the vial of inoculated medium match.

8. Associate the identifier of the test sample with the
barcodes of the corrasponding inoculated medium and
card using the preparation station barcode reader,
following the instructionz of the preparation statton
user interface, '

9. Put the vial containing the inoculated medium in the
filling rack. Insert the card In the siot opposite the vial,
placing the transfer tube of the card ihside the vial.
The rack can hold up to 6 vials + cards and enables
1-6 TEMPO cards to ba fllled simultansousty.

10.Place the rack in the TEMPO Filler instrument and
start the fillng eycle. The inoculated medium s
completely aspirated into the card. After the cards
have been filled, the TEMPO Flller instrument cuts and
seals the transfer tubes. All these operations are
performed automatically and take 3 minutes. The filling -
cycle is the same, for all the parameters and enables
cards for different parameters to be filled at the sama
time.

11.Remove the filiing rack from the TEMPO Filler
instrument and visually check that the vials.are empty.
Take the cards out of the rack and transfer them into
the incubatlon racks: Insert the cards Into the slots,
with the label on the card facing the user (towards the
rack handle). Cards which are fo be incubated at the
same temperature should be grouped together on the
same rack. Each rack can hold up to 20 cards. Do not
insert cards in between the slots.

12. Disposa of the used vials and transfer tubes into an
appropriate receptacle,

13. Incubate the cards at 30 % 1°C for the time indicated
for . the chosen test mode, in order to obtain
performance levels similar to the standard EN SO
4833 (1).

Nofe: The incubation time for the test is managed by
the TEMPC ‘Read software which integrafes a
theoretical interval of 15 minutes batween the reading
of the card barcode and the start of incubation.

If the realinterval is greater than 15 minutes {without
axcasding 2 hours), this extra time must be added to
the “remaining incubatlon fime displayed by the
TEMPO Read software. Reading must always be
performed within the time limit authorized by the
software. : .

Reading the cards at the end of incubation

1. Log on to the reading station.

2, Introduce the incubation rack containing the cards to
be read into the reader. The reader scans the barcode
of sach card and interprets the results of fluorescence
in the wells, It automatically associates the sample

" identifier with the type of test, the dilution and the
enumeration results.
Reading of the TEMPO AC cards may be deferred at
the end of incubation by storing them at 2-8°C for
a maximum of 48 hours. In this casa, allow ths
cards to come to room temperature (approximately
5-15 minutes) before introducing them into the reader.
The activation of refrigeration managesment and type
must have been previously configured in TEMPO
Admin.
This funclionality enables the waming « card read too
late » obtained for a test resulf, to be replaced by
8 message indicaling that the card has been
refrigerated. '

3. Editing the results: on the reading station screen, the
number of colony forming units {CFU) per gram or
milliliter of initial product iz associated with the sample
identifier, the parameter tested and the analysis cate.

4. The reading station user interface enables the resulis
to be printed out or transmitted to the [aboratory
information management system (LIMS). It also
enables the records of the results eobfained the
previous days to be consulied.

5. At the end of the analysis, remove the cards from the
rack and dispose of them into an appropriate
receptacle.

bioMEerieux SA
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ENVIRONMENTAL SAMPLES

Sample type

The proposed protocol can be used for various types of
environmental samples, including swabs, cleaning wipes,

process water, dust and carcasses, Given the diversity of -

environmental samples, users should first validate this
protocol or any other protocol.

Preparation :

Allow the primary and secondary diluents to come to room
temperature  (18-25°C) {refer to list of diluents
recommended in the paragraph "Materlal and reagents
required but not provided").

If using a collection device which already contains a
neutralizing diluent, ensure that the diluent is listed in the
paragraph "Material and reagents required but not
provided". If it is not Jisted, users should first validate this
oollection device,

Example of test procedure for environmental swabs

Transfer the swab into a tube containing 10 m|, to obtain
a dilution which corresponds to a 1/10 dilution of the
sample {primary dilutlon). Homogenize the suspension
carefully by shaking the swab In the diluent. Press out the
solution by rotating the swab against the inside edge of

the tube. It is recommended to test the samples at a

dilufion of at least 1 in 40 which will enable enumeration

between 10 and 4.9x10% CFUfsurface swabbed (CFU/S).

The difution can be adjusted according lo the expected

level of contamination. '

1, Remove the required number of vials of culture
medium {one vial per test sample) and allow to come
to room temperature.

2. Set the dispenser containing the secondary diluent ta
3 mL and prime the pump by eliminating the first twe
volumes dispensed.

3. Log on to the TEMPO® preparation station.

4. Following the instructions of the preparation station.

user interface, identify the sample to he‘tested, either
by manually entering the identifier via.the keyboard or
using the preparation station barcade reader.

5. Reconstitute the culture medium by dispensing 3 mL
of secondary diluent per vial using the dispenser.

6. Using a sterile pipette, take up 1mL from the tube
containing the suspension obtained after swabbing
and transfer it into the vial containing the reconstituted
culture medium. Homogenize for approximately
5 seconds using a vortex-type mixer, The 4 mL of
inoculated medium obtained corresponds to a 140
dilution of the environmental sample collected from the
swabbed surface,

7. Modify the default dilution in the TEMPO software by
entering "40" in order fo obtain a 1/40 dilution.

8. Follow the TEMPO procedure in the paragraph "Test
procedure for food samples” from step 7 onwards.

RESULTS AND INTERPRETATION

Once the reading is completed, the resulls are
automatically analyzed by the computer which determines
which wells ara positive.

The number of positive wails obtained, in relation to the
volume of the wells and the difution of the sample, gives
the anumeration result in CFU per gram or milliliter for the
original sample, using the MPN tables.

QUALITY CONTROL

The TEMPO reagents are systematically quality controlled
at various stages of their manufacture. Fer usars who
wish fo perform their own guality control fests to ensure
that the TEMPO mathod has been carried out correctly,
the following strains can be used:

- Escherichia coli ATCC® 25922™,

- Bacillus subtilis ATCC® 6633™.

Recommended protocol:

« The different incubation staps should be performed at
30 £1°C.

e Using a 24-hour oid culture on Trypcase Soy Agar,
prepare a suspsnsion jn Peptone water and_adjust to
approximately 10° CFQImL for E. cofi and 10" CFU/mL
for B, subtilis (which cortespands to a turbidity between
0.4 McFarand and 0.8 McFarland on the Densimat -
see "Materialand reagents requlrad but not provided"),
Perform serial decimal dilutions In Peptone water until a
suspension with a theoretical concentration  of
approximately 10° CFU/mL is obtained. For each strain,
transfer 1 mL of this suspension inte a vial of culture
fnedium which has been reconstituted beforehand with
3 mL of sterile distilled water. .

« Modify the default dilution in the TEMPO software by.
entering "4" in erder o obtain & 1/4 dilution,

» Modlfy the defauit unit in the TEMPC software by
selecting "No unit", )

» Fill one card per vial of medium and incubate,

« At the same time, check the concentration of the
suspension which was used to inoculate the TEMPO
card by streaking 0.1 mL of the 10° CFUML suspension -
on TSA. Incubate.

¢ After incubation, perform card reading. .

« At the end of incubation of the plates, count the number
of colonles on TSA.

Range of expected results;
For the 2 strains, calculate the ratic R:

TEMPQ result

no.of colonies on TSA
R should be between 0.1 and 10,

it the enumeration results oblained deviatz from the

-expected values, please contact bioMérieux SA or its local

representative.

It s the responslbility of the user to perform Cluality
Control in  accordance with any [ocal applicable
regulations.

bicMareux SA
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PROCEDURE FOR OBTAINING RESULTS
EQUIVALENT TQ THE BAM REFERENCE METHOL
AT 35°C (SMEDP REFERENCE METHOD AT 32°C) (2)

For complete instructions, see the TEMPO system user's
documentation (available at www.biometfeux.comfechiib),

Sample Test mode

All f_ood matrices and production 29.98h
environment

Test procedure for food samples

Example for tha preparation of a 1!40 dilution enabling
enumeration between 10 and 4.9x10* CFU/g. The difution
can be adjusted according to the expected level of
contamination. Only the diluents listed on page 1 can be
used with this protocol,

1. Remove the required number of vials of oulture

medium (one vial per test sample) and allow to come

fo room temperature,

2. Set the dispenser containing the secondary diluent to
3 mL and prime the pump by eliminating the first two
volumes dispensed.

3. Logon to the TEMPQ® preparation station,
4. Follewlng the instructions of the preparation stanon

user irtterface, identify the semple to be tested, sither.

by manually entering the identifier via the keyboard or
using the preparation station barcode reader,

5. Reconstitute the culture medium by dispensing 3 mL
of secondary diluent per vial using the dispenser.

6. Using a sterile pipette, take up 1 mL from the filtered
compartment of the TEMPO bag and transfer it into
the vial containing the reconstituted culture medium.
Homogenize for approximately 5 seconds using a
vortex-type mixer. The 4 mlL of inoculated medium
obtained corresponds fo a 1/40 dilution of the sample.

7. Remove one card for each vial of inoculated ‘medium,
without touching the tip of the transfer fube. Check
that the codes (colors and abbreviations) on the card
and the vial of inoculated medium match,

8. Associate the identifier of the testUsample with- the
barcodes of the corresponding inpeulated medium and
card using the preparation station barcode reader,
following the instructions of the preparation station
user interfaca.

9. Put the vial containing the inoculated medium in the
filling rack. Insert the card in the slot opposite the vial,
placing the transfer tube of the card inside the vial.
The rack can hold up to 6 vials + cards and enables
1-6 TEMPO cards to be filled simultaneously,

10, Place the rack in the TEMPO Filler instrument and
start the filing cycle, The Inoculated medium is

completely aspirated into the card. After the cards

have been filled, tha TEMPO Filler insfrument cuts and
seals the transfer tubes. All these operations are

performed automatically and take 3 minutes. The filling -

cycle is the same for all the parameters and enables
cards for different parameters to be filled at the samea
time.

11.Remove tha filing rack from the TEMPO Filler
instrument and visually check that the vials are empty.
Take the cards out of the rack and transfer them into-
the incubatlon racks: [nsert the cards into the slots,
with the label on the card facing the user {iowards the
rack handle). Cards which are to be incubated at the
same temperatura should be grouped together on the
same rack, Each rack can hold up to 20 cards. Do not
insert cards in between the slots.

12. Dispose of the used vials and transfer fubes into an
appropriate receptacle.

13. Incubate the cards for 22-28 hours
- at 35 +1°C, in order to obtain performance levels
similar to those obtained according to AGAC Official
Method 566,23,
- at 32+ 1°C, in order to obtaln performance levels
similar to the Standard Methods for the Examination
of Dairy Products (SMEDP} (2). '

The TEMPC method was compared to ACAGC Official
Methcd 966.23 and SMEDF {2). The AQALC study
included the following categories of foed products:
- meat (fresh raw ground beef, cooked defi roast beef),
- poultry (fresh ground-chicken breast, chicket carcass
rinsa},
- sgafood-hased products (raw fresh cod, heat
processed froZzen white fish),
- fruit and vegetables (fresh fruit salad, fresh tomatoes),
dairy (pasteurized milk, vanilla ice creamy},
- misgéllaneous (aimonds, pasteurized liquld eggs, dry
onions}, .
~animal feed {dry pet food),
2 ‘environmental (stainless steel surfaces),

Note: The incubation time for the test is managed by
the TEMPO Read sofiware which Integrates a
theoretical interval of 15 minutes between the reading
of the card barcode and the start of incubation,

If the real interval is greater than 15 minutes {without
exceeding 2 hours}, this extra time must be added to
the remaining incubation time displayed by the
TEMPO Read software, Reading must always be
gerformed within the time limit authorized by the
software.

Reading the cards at the end of incubation

1. Log on fo the reading station.

2. Infroduce the Incubation rack containing the cards -to
be read info the reader. The reader scans the barcode
of each card and interprets the results of fluorescence
in the wells, i automafically associates the sample
identifier with the type of test, the dilufion and the
enurneration results.

Reading of the TEMPC AC cards may be deferrad at
tha end of incubstion by storing them at 2-8°C for
a maximum of 48 hours. In this case, allow the
cards to come to room temperature {approximately
5-15 minutes) before introducing them into the reader.
The activation of refrigeration management and fype
must have been previously conﬂgured in TEMPO
Admin.

Thig functionality enables the warning « card read too
lafe » obtained for a fest result, to be replaced by
a message indicating that the card has been
refrigerated.

bioMérieux SA
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3. Editing the results: on the reading station screen, the
number of colony forming units (CFU) per gram or
milliliter of initial product is associated with the sample
identifier, the parameter tested and the analysis date.

4, The reading station user interface enables the results
to be printed out or transmitted to the laboraiory
information management system (LIMS). It alsa
enahles the records of the results obtained the
previous days to be consulfed.

5. At the end of the analysls, remove the cards from the
rack and dispose of them inte an appropriate
receptacle.

ENVIRONMENTAL SAMPLES

Sample type

The proposed protocol can be used for swabbing
equipment, countertops or hands with pre-moistened
swabs or for wiping countertops with cleaning wipes or
sponges. Given the diversity of environmental samplas,
users should flrst valldate this protocol or any other
protocol.

Preparation .

Immediately after swahbing or wiping the countertop,
transfer the used swab or wipefsponge directly into a tube
containing a given volums of one of the recommended
primary diluents, The dilution obtained is the prlmary
dilution of the sample.

Example of test procedure for environmental swabs

Transfer the swab into a tube containing 10 mL, to obtain
a dilution which corresponds to a 110 dilution of the
sample {primary dilution). Homogenize the suspension
carefully by shaking the swab In the diluent. Press out the
solution by rotating the swab against the inside edge ©f
the tube. It is recommeanded fo test the samples @t a
difutlen of at least 1 in 40 which will epable enumeration
between 10 and 4.9x10* CFU/surface swabbed (CFU/S).
The dilution can be Increased accarding to the expected
level of contamination.

1. Remove the required number afOvials of culture
meadium {one vial per test sarmple)and allow to come
to room temiperature.

2. 8et the dispenser containing the secondary diluent to -

3 mtk and prime the pump by eliminating the first two
volumes dispensed.

3. Log on to the TEMPO® preparation station,

4, Fuollowing the instructions of the preparation station
user interface, identify the sample to be tested, sither
by manually entering the identifier via the keyboard or

_ using the preparation station barcode reader.

5. Reconstitute the culture medium by dispensing 3-mL
of secondary diluent per vial using the dispenser.

8. Using a sterile pipette, take up 1 mL from the fube
confaining the suspension obtained after swabbing
and transfer if into the vial containing the reconstifuted
culture medium. Homogenize for approximately
5 ssconds using a vortex-type mixer. The 4 mL of
inoculated medium obtained corresponds fo a 1/40
dilution of the environmental sample collected from the
swabbed surface,

7. Follow the TEMPQ procedure in the paragraph *Test
procedure for food samples” from step 7 onwards.

RESULTS AND INTERPRETATION

Once the reading is completed, the resulls are
automatically analyzed by the computer which determines
which wells are positive, '

The number of positive wells obtained, in relation to the
velume of the wells and the dilution of the sample, gives

the enumeration result in CFU per gram ar mifliiter for the

ariginal sample, using the MPN tables. _

QUALITY CONTROL

The TEMPO reagents are systematically quality controlled
at verious stages of their manufacture, For users who
wish to petform their own quality control tests to ensure
that the TEMPO method has been carried out correctly,

‘the following strains can be used:

- Escherichia coli ATCC® 25920™

.- Bacllius subtills ATCC® 6633™,

Racommended protocol:

= The different incubation steps should be performed at
35 1°C.

¢ Using a 24-hour old culture on Trypcase Soy Agar,
prepare a suspension in Peptone water and adiust to
approximately 10% CEW{mL for E. cofi and 107 CFU/mL
far B. subfifis- (which correspands to a turbidity hetwean
0.4 McFarland .and 0.8 McFarland on the Densimat -
see "Material‘and reagents required but not provided").
Perform serial decimal dilutions in Peptene water untll a
suspension) with a theoretical concenfration of
approxiiately 10 CFU/mL is obtained. For each strain,
transfer 1 mL of this suspension into & vial of culture
medium which has been reconstituted beforehand with
3 mL of sterile distilled water.

» Modity the default dilution in the TEMPO software by
entering "4" in order to obtain a 1/4 diluticn,

« Modify the default unit in the TEMPQ soflware by
selecting "No unit™.

» Fill one card per vial of madium-and incubate,

v At the same time, check the conceniration of the
suspension which was used io incculate the TEMPO
card by streaking 0.1 mL. of the 10° CFL/mL suspension
on TSA. Incubate.

» After incubation, perform card reading.

» At the end of incubatlon of the plates, count the number
of colonies on TSA.

Range of expected results:
For the 2 strains, calculate the ratio R;

TEMPO result

no, of colonics on TSA
R should be between 0.1 and 10,

If the enumerafion results obtained deviate from the
expected values, please contact bioMérieux SA or |1S lecal
representative.

It is the responsibility of the user to perform Quality
Contral in accordance with any local applicable
regulations, :

bioMeérieux SA
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LIMITATIONS OF THE METHOD

« Invalld results may appear if the card has not been filled
correctly (presence of empty wells andfor liguid
remaining in the vial after the filling cycle) : for example,
use of a f{filtering bag other than tha one
recommended (see paragraph "Material and reagents
required but not provided").

« Improper preparation or storage of the samples may
lead to incorrect results,

« Warning: The TEMPO® AC parameter was evaluated

using numerous food matrices. However, given the
diversity of food matrlces and manufacturing processes,
users should check that the compesition of the matrices
testad does not affect result accuracy. In particular, the
fluarescent signal may be affected if the primary dilution

is strongly colored (e.g., fruit purées and cocoa): for the |

TEMPO AC test, a dilution of these matrices at |east
equivalent fo 1/400 is recommended,

s For food products with strong reducing actlwty, e.g.
foods rich In vitamin C and raw mussels, a dilution
greater than 1/40 is recommended.

» The TEMPO AC reagent enables the enumeration of
total aerobic mesophilic flora as deseribed in the
standardized protocols, Incubation conditlons may not
be optimum for slow-growing bacteria, such as certain
lactic bacteria. Laboratories testing products which may
contain thls fype of misrcorganism, e.g. fermented
products, are therefore advised to perform an internal
verification,

See the TEMPQO Users Manuals for more complete
infermation.

The TEMPO AC parameter was approved according to
the standard EN ISO 16140 {11} as an alternative
method for the analysis of ail food products for
human consymption, pet food and environmental
samples. The TEMPO AC method was cerfified NF
VALIDATION by comparison with the reference
method described In the international standard EN
ISC 4833 (1).

The BIOQ 12/35- 0513 validation_cetiificate can be
obtained from our Technical Assistance Dept. or from
AFNOCR Certification. The date of end of validity for
the NF Valldation certification is Indicated on the
cerlificate.

BID 12435 - 05113
ALTERNATIVE ANALYTICAL METHODS FOR AGRIBUSINESS
Getifted by AFNOR Cerlification
www.afnorvalidafion.org
www,afhorvalidation.com

The TEMPO AC test, for the enumeralion of total
aerobic mesophilic flora In a varfety of food products
and environmental samples, was validated by the
AOAC Reasearch Institute in December 2012
(Certification No. 121204).

B, [ EEIVHLARCI T ESTRD

TLCFMEENUMEEIR 121000

121204 — 121912
PERFORMANCE TESTER METHOD
Cartified by ADAC Research Institute
wWWWLA0aL DI

WASTE DISPOSAL

Unused cards may ba considered as non hazardous
waste and disposed of accordingly.

Dispose of used reagenfs or unused vials of TEMPO AC
culture medium -as well as any other contaminated
disposable materlals following procedures for Infectious or
potentially infectious products.

It is the responsibility of each laboratory to handle waste
and effluents produced according to their nature and
degree of hazardousness and fo treat and dispose of
them {or have them ftreated and disposed of) in
accordance with any applicable regulatfons,
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INDEX OF SYMBOLS
Symbol Meaning

GB: Catalogua number
US: Catalog number

Menufacturer

| Tempaerature limitation

Use by

Batch code

Consult Instructions for Use

Contains sufficient for <n> tests

<d|i= &~ E|E

WARRANTY

bioMérieux disciaims alf warranfies, express or impliied,
including any implied warrantles of MERCHANTABILITY
AND FITNESS FOR A PARTICULAR USE. bioMeérieux
shall not be llabfa for any incidental or conseguential
damages, N NO EVENT S8SHALL BIOMERIEUX'S
LIABLITY TO CUSTOMER UNDER ANY CLAIM
EXCEED A REFUND OF THE AMOUNT PAID TO
BIOMERIEUX FOR THE PRODUCT OR SERVICE
WHICH IS THE SUBJECT OF THE CLAIM.

BIOMERIEUX, the blue loga and TEMPO ara used, pending and/or reglsterad trademarks belonging to blolMéreux, or one of Iis subsidlarias, or ona of its
companies.

The ATCC trademark and trade name and any and all ATCC catalog numbers are irademarks of the American Type Culture Collection.

Any othar name or trademark |s the property of its respective owner,

é’ u RCS LYON 673 620 399
hioMérieux SA

. £ Tel. 33 (0)4 78 87 20 00
BIOMEIRIEUX Chemin de 'Orme Fax 33 (0¥ 78 87 20 90
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TEMPO® STA

For microkiological contro! only

TEMPO® STA is an automated test for use with the TEMPO system, for the enumeraton of coagulase-positive
staphylocacdl (Sfaphyfococous aureus) in 24-27 hours in food products.

SUMMARY AND EXPLANATION

TEMPC STA is intended for use exciusively with the
TEMPC system for the enumeration of coagulase-positive
staphylococci {Staphylococeus awrsus) in 24-27 hours in
food products, with no need for confirmation.

This fest was developed in order fo obtain performance
levels similar to the stendard EN ISC €888-2 (1) and
chapter 12 of the Bactericlogical Analylical Manual (BAM)
{2}

Staphylococei are naturally present on the skin and
muccus membranes of humans and animzls. The
presence of this microorganism  indicates  food
contamination from humans or animais. Growth of
staphylococci in food products is & public health risk since
certain straing produce enterotoxing, which if ingested can
cause stephylococcal food poisoning. By regularly
perfarming bacteriological analyses, i is possble to
monitar the contamination level and prevent accidents.

. CONTENT OF THE KIT {48 TESTS)

PRINCIPLE

The TEMPO STA test consists of a vial of culture medium
and a card, which ara specific to this test,
Tha culture medium is inoculated with the sample to he

.tested. The inocuiated medium is transferred by the

TEMPO Filler instrument into the card containing 48 wells
of three different volumes. Tha card contains 3 sets of 16
wells (small medium and large walis) with a one log
difference in volume for each set of wells. The card is
designed to simulate the Most Probable Number (MPN)
method (3, 4). The card i than herrmetically sealed in
crder fo avoid any risk of contamination during
subsequent handling.

The cultura medium contains a fluorescent pH indicator
which, when its pH is neutral, emits a signal detected by
the TEMPO Readsr instrument. The staphylococc
present in the card assimilate the nutrients In the culture
medium during incubation, resulting in & decrsase in pH
and the extinction of the fluerescent signal. Depending on
the number and type ofdhe positive wells, the TEMPO
sysiem calculates the pumber of staphylococei present In
the original sample ‘according to a calaulation basad on
the MPN method,

TEMPO STA cards | Ready-to-use, disposable cards wdh atransfar tube

2x24

TEMPO STA culture | Each vlal contains a slngle dosa of dehydrated culfure medium
medium bose for 4 mL.

2 % 24 vials

1 package insert provided in the kit or downloadable from www. bfomerieux.comftechllb

COMPOSITION OF THE TEMPO STA CULTURE!
MEDIUM

Theorstical farmula in /L of reconstituted solution,

Animel (bovine and porcine) and vegetable peptnnea ................ 12.56
Sugars and growth supplements,.......pei . 11
Buffar SYstem.......c. oo e A s e eeereeeres 10
Belective agents® ........c.ccivn 10.25

Fluprescent pH indicatar 0.05
Anti-foarming agant .

¥ Medium Xi: IRRITANT (22.7% LIiCl in the dehydrated
medium)
- R38/37/38: Irritating to eyes, respiralery system and skin.
~ B36/37/3%: Wear sultable protective clothing, gloves and
eyefface protection.
For more detailed information consult the material safety data
sheet available on reguest.

MATERIAL AND REAGENTS REQUIRED BUT NOT
PROVIDED :

Material:
- TEMPO Bags - Bags with lateral filter (bloMéneux
Raf. 80 015)
- Paddle blender

- - Pipettes to dispense exaclly 0.10 mL or 1.0 mL of

sample

- Vortex-type mixer

- Laboratory incubator {under metrology}

The references below ara given as a guide only:

Primary dlluents recommended:

- Peptone water / Peptone Saline Diluant
{90 mL -~ Ref. AEBB11484}
- Buffered peptone water (80 ml. - bioMéria ux
Ref. 42 042)

~ Sodium citrate solutlon or dipotassium hydrogen
phosphate soiution following EN 1SO 6887-5: 2010
point 5.3 (5)

~ Butterfield's phosphate-buffered dilution water (2)

- Or any other diluent which has first been validated by
tha Lser as com patible for use with the TEMFPO
gystem

Secondary diluents recommented:

- Sterile distilled water or equivalent purified water -
validated by the user

~ Dituent for dehydrated product protocof eniy:
sterile 0.07 M D-Alanine solution {(D-Alanine
Sigma Ref. A7377). Refer to protocol in paragraph
"Instructions for Use"

Materia! recommended for fjuality control:
- Densimat {bioMériaLix Ref. 99 234)
- Trypcase Say Agar [TSA] (bioMérisux Ref, 43 011}

hioMérieux SA
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WARNINGS AND PRECAUTIONS-

+ For microbiclogical control only.
* For professlonal use only.

« Comply with Good Laberatory Practice (e.g., standard -

IS0 7218 (8)).

+ This kit confains products of animal origin. Cartified
knowlatdge of the orgln and/or sanitary state of the
anlmals does not totally guarantes the absence of
transmissibla  pathogenic  agsnts. It is  tharefore
recommendad that these products be treated as
potentially infectious, and handlad observing the usual
safaty pracautions {do not ingest ar inhale).

» Tha dehydrated culture madium contains an irritant

agent (22.7% LiCl). Refer to the rigk phrases "R’ and the’

safety advice "S" given under the composition of the
culture medium.

« The culture medium should not be used as a
manvufacturing material or component.

« All samples and inoculated media should be considered
infectious and handled appropriately. Aseptic technigue
and vsual precautions for handling the bacterial group
studied should be observed throughout this proceduirs;
refer to the Laboratory Biosafety Manual -~ WHO —
Geneva ~ Latest edition, or the current regulations in the
country of use. .

« Do not use reagents or disposables afier the expiry date
indicated on their label.

= Bafore use, check that the packaging and components
are intact. ) :

« Only Use culture media which appsar to be
homogenaous (no aggiomerates or moisturs).

+ [Jo not use visibly deteriorated cards.

a Do not allow the sample to come into direct contact
with the culture medium (in powder form) before the
medium hag bern reconstituied.

s Any cards which have not been sealed by the TEMPQ®
Filler instrument must not be used, -

«The TEMPQ card is not intended for performing
subcultures from positive wells,

+ Do not wiite on the card wells or the barcodes.

s Do not stick any labels on the card.

s The TEMPO Reader instrument, #he 'TEMPQ Filler
instrument and the racks should e regularly cleaned
and decohtaminated {see the User's Manuals).

s Any change or medifigation in the procedure may affect
the results and must be validated by the laboratory.
bioMérieux will not be held liahle for results obtained
following any changes or medifications in procedures
not validated by bioMérieux, In addition, such changes
or madifications may void all warranties,

STORAGE CONDIT_IONS

» Store the TEMPO STA kit at 2-25°C. '

» Do not leave the cards exposed to light {on the
workbench or the media stand) for mote than 16 days:

» Avoid directly exposing the cards to ulfraviolet light.

¢ If stored according to the recommended conditions, alf
companents are stable until the expiry date indicated on
their label.

" SAMPLES

Sample typs

The TEMPO system can be used for the analysis of a
large variety of food products for human consumption and
pet foods.

Preparation

Allow the primary and secondary dilugnts to come to room
temperature  {18-25°C} {refer to list of diluents
reacommended in the paragraph "Materlal and reagents
required but not provided™).

Follow the recommendations in the current ISO Standards

[or BAM (2) if applicable] for performing sample collection -

and preparing the stock-solution. In particular

» for butter and margarine: separate the aqueous and lipid
phases according to standards EN 1SO 6887-5: 2010 (5)
and EN |80 8887-4 point 2.4.2.2 (7). '

= for acidic preducts, ensure that the pH is restored to
neutral when the scolution 8 prepared (EN 18O 6887-4
point 8.2) (8).

s for all aromatic herbs, spices, teas and herbal teas,
which may have an inhibitory effect, a minimal dilution of
1/400 should be used (EN-1SO 6887-4 point 8.5.4.4) (6).

To prepare the samplées; 'dilute the sample 1/10 (primary
dilution), using) one of the primary diluents
recommended. “For example, aseptically add 10g or
10 mL of sample (o 80 mL of Peptone water. Homogenize
in the TEMPO bag (see instructions for using the TEMPO
bag in _the User's Manual for the TEMPO Preparation
Station):

The interval hetween the homogénization of the
primary dilution and its transfer into the TEMPO card
must not exceed 45 minutes, unless otherwise indicated
in the spedifie interational Standard (7).

INSTRUCTIONS FOR USE
For complefe structions, see the TEMPO systerm User's
Manuals. . '

Protocol certified NF VALIDATION {N° BIO 12/28-
04410) according to the standard EN I1SO 16140 {9}

Test procedure

Example for the preparation of a 1/40 difution enabling
enumeration between 10 and 4.9x10* CFU/g. The difution
can be modified according to the expected lavel of

. cantamination.

1. Remove the required number of viale of culture
medium (one vial per test sampla) and allow to coms
to rcom temperature.

2. Sat the dispenser containing the secondary diluent to
3 mL and prime the pump by eliminating the first two
volumes dispensed. '

3. Log on to the TEMPO preparation station.

4, FolloWing the instructions of the preparaﬁon' station
user intarface, identify the sample 1o be tested, either

by manually entering the idantifier via the keyhoard ar
using the preparation station barcode reader,

5. Reconstitute the culture medium by dispensing 3 ml.
of secondary diluent per vial using the dispanser.

blokMéreux SA
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€. Using a sterile pipelte, take up 1 miL from the filtered
compartment of the TEMPO bag and transfer it into
the vial containing the reconstituted culture medium.
Homaogenize for approximately 3 seconds using a
vortex-type mixer. The 4 mL of inoculated medium
obtained corresponds to a 1/40 dilution of the sample.

7. Remove one card for each vial of inoculated medium,
without touching the tip of the transfer tubae. Check
that the codss {colors and abbreviations) on the card
and the vial of inoculated medium match.

8. Associate the identifier of the test sample with the
barcodes of the corresponding inoculaied medium and
card using the preparation station barcede reader,
following the instructions of the preparation station
user interface.

9. Put the vial containing the inoculated medium in the
filing rack. Insert the card in the slot opposite the vial,
placing the transfer tfube of the card inside the vial,
The rack can hold up to 6 vials + cards and enzbles
1-8 TEMPO cards to be filled simultaneocusly.

10. Place the rack in the TEMPQ® Filler instrument and
start the filling cycle. The inoculated medium is
completely aspirated into the card. After the cards
have been filled, the TEMPO Filier instrument cuis and
seals the transfer fubes. All these operstions are
performed automatically and take 3 minutes, The filling
cycle is the same for all the parameters anhd ehables
cards for different parameters to be filled at the same
time. _

11.Remove the filling rack from the TEMPO Filler
instrument and visually check that the vials are empty.
Take the cards out of the rack and transfer tham into
the incubation racks: insert the cards into the. slots,
with the labe] on the card facing the user (towards the
rack handle). Cards which are to be incubated atthe

“same temperature should be grauped together on’'the
same rack. Each rack can hold up to 20 cards..Do not
insert cards in between the slots.

12, Dispose of the used vials and transfer tUbes into an
appropriate receptacle,

13.Incubate the cards for 24-27 hours at 37 +1°C, in

order to obtain performance levels similar to the
. standard EN 180 6888-2 (1).

Protocol for analysls of dehydrated products

(e.g., milk powder, dehydrated soups, caks mixss,
cereals, efc.) fested at a 1/40 TEMPO dilution
Dehydrated products difuted to 1/40 have a high level of
residual sollds and therafore require a specially adapted
protocol. This protocal is not required for the 1/400
dilution.

Specific diluent preparstion:

» Use D-Alanine (Sigme Ref. A7377) or an equivalent
preduct from ancther supplier and prepars a 0.07 M
solution {6 g/L) using purified or distilled water,

» Sterilize by autoclaving (15 mins at 121°C} or filtration
{0.22 um).

» Store the diluent at 2-8°C, Expiry date = 1 day after the
diluent is used the first fime, :

Follow steps 1 to 12 of the TEMPQ procedure indicated
above using the sterile gpecific dilvent as secondary
diluent then incubate the cards for 24-27 hours at
B/ 1°Cord7£1°C.

Protocol for obtaining performance levels similar to
those obtained according to AQAC Official Method
975,55

The ADAC study included & different categories of food
products:
- dairy produets {rew milk, vanila ice cream, cheddar
cheese, nonfat dry milk), '
- meat (fresh ground beef -patties, filet of beef,
prasciutte, cooked diced chicken, chicken salad),
. - seafood-based products (tuna salad, smoked salmon),
- fruit and vegetables (frozen mixed vegetahles),
- miscellaneous (chocolate eclairs, frozen egg omelette,
frozen hash browns).
Results were obtained using Butterfleld's Phosphate as
primary diluent-and a range of dilutions from 1/40 1o
1/4000 (enakling enumeration between 10 and 48 million
CFLI/g).

Follow staps 1 to 12 of the TEMPO procedure incicated
ghove then incubate the cards for 24-27 hours at
35 + 1°C in order to obtain perfarmance levels similar to
the BAM (2),

Note: The Incubation time for the test is managed by
the TEMPO Read software which Integrates =z
theoratical Interval of 15 minutes between the reading
of the card barcods and the start of Incubztion.

If the real interval s greater than 15 minutes {without
exceeding 2 hours), this extra time must he added to
the remalning Incubation tims displayed by the
TEMPO Read software. Reading must always be
petformed within the 24-27 hour time limit authorized
by the software.

Reading the cards at the end of incubation
1. Log on to the reading station.

2. Introduce the incubation rack containing the cards to

be read into the reader, The reader scans the barcode
of each card and interprets the resulis of flucrescence
in the wells. It automatically associates the sample
identlfier with the type of test, the dilution and the
enumaration results.
Reading of the TEMPQO STA cards may be deferred at
the end of incubation by storing them at 2-8°C for
a maximum of 48 hours. In fhis case, allow the
cards to come to room temperature (approximately
5-15 minutes} before introducing them into the reader.
It should 'be emphasized that the result obtained will
include the annotation "The card was read too late™.
The user can specify in the comment text box that the
cards were read after having been refrigerated.

hioMériaux SA
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3. Editing the results: on the reading station screen, the
number of colony forming unite (CFU} per gram or
milliliter of initial product is associated with the sample
icdentifier, tha parameter tested and te analysis date.

4. The reading station user interface enables the results
to be printed out or transmitted o the laborstory
information managesment system (LIMS). It also
enables the records of the results obtained the
pravious days to be consulted.

5. At the end of the analysis, remove the cards from the
rack and dispose of them infc en appropriate
recaptacls.

RESULTS AND INTERPRETATION

Once the reading is completed, the results are
automatically analyzed by the computer which determines
which wells are positive.

The number of positive wells obtained, in relation to the
volume of the wells and the dilution of the sample, gives
the enumeration result in CFU per gram or milliliter for the
original sample, using the MPN tables,

QUALITY CONTROL

The TEMPO®

controlled &t various stages of their manufacture. For

users who wish to perform their own quality control tests

o ensure that the TEMPO methed has heen carried out

_ correctly, the following strains can be used:
Staphylocaccus aureus ATCCE 25923™

Escherichia colil ATCC® 873g™

Staphylocaccys epidermidis ATCC® 12228™

" Recormmmended profocol:

» The different incubation steps should be performed at
37+1°Cor35+1°C

- o Using a 24-hour old culture on Trypcase Soy Agar,

preépare a suspension in Paptone water and adjust to

0.5 McFarland, i.e. approximately 10° CFU/mI using the

Densimat {see "Material and reagents reguired but not

provided™).

The TEMPO 8TA medium was developed for use with

food matrices. When pure strainglare used, a specific

protocot {milk) is required:

Milk protocol:

Perform serial decimal dilutions in Peptone water until a

suspension W|th a theoretical concentration” of

approximately 10° CFU/mI. is obtained.

- For 8. aureus, transfer 0.1ml of the 10*CFUML

suspension into a tube containing -8 mL of Peptone
water and 1 mL of sterilized milk {e.g., UHT). Transfer
FmL of this 10° CFUMmL suspension into a vial of
culture medium which has been reconstituted
beforehand with 3 mL of water,

- For E. cofi and 8. epidanmicis, transfer 0.1 mL of the

- 10 CFU/mL suspension into a tube containing 9 mi of
Peptong water and 1 mL of sterilized mik (e.g., UHT).
Transfer 1 mL of this 10° CFU/mL suspension into a
vial of culturs medium which hag bean reconstituted
beforehand with 3 mL of water.

reagents are systematically guality

» Modify the default dilution in the TEMPO software by
entering "4" in order to obtain a 1/4 dilution.

# Fill ong card per vial of medium and incubate.

« At the same time, check the concentration of the
suspensions which were used to inoculate the TEMPO
cards by streaking 0.1mL of the 10°CFUmL
suspension on TSA. Incubate.

« After incubation, perform card reading.

s A the end of incubation of the plates, count the number
of colanies of S, sureus and chack for the presence of
S. epidermnidis and E. colf on TSA.

Range of expected results:

8, aureus

Calculate the ratio R:

TEMPO result (CFU/g) .

10 x no. of colonies on TSA
R should be batwaen 0.01 and 1.

E. coli and S, epidermidis should be totally inhibited by
TEMPO STA {in this case, the TEMPO software indicates:
enumeration < 1 CFU/g).

I the enumeration fésults obtained deviate from the
expected values, please contact meéneux SA or its local
representative.

It iz the responsibility of the user to perform Qual'lty
Control «in accordance with any local applicable
regulations.

LIMITATIONS OF THE METHOD

s Invalid results may appear If the card has not heen filied
correctly {presence of empty wels andfor liguid
remaining in the vial after the filling cycle): for example,
use of a filtering bag other than the one
recommended (see paragraph "Material and reagents
required but not provided"). '

s Improper preparation or storage of the samples may
lead to incorrect results.

s [t |5 recommended to use Buffered Peptone Water as
primary diluent for preducts containing severely strassed
microbial flora {stressed pure strains or combination of
different types of stress).

s Warning: The TEMPO STA parameter was evaluated
using numerous food matrices, excluding soft drinks.
However, given the diversity of fuod matrices and
manufacturing progesses, users should check that the
composifion of the matrices tested does not affect resuilt
accuracy. In particular, the fluorescent signal may be
affected if the primary dilution is strongly colored (e.q.,
fruit purées and cocoa): or if it becomes colored during
incubation in the card due to an uxidation reaction (e.g.,
raw mushrooms); for the TEMPO STA {est, a dilution of
these matrices at least equivalent fo 1/400 s
recommended,

8se the TEMPO User's Manuafs for more completo
information. -
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The TEMFC® STA parameter was approved acecording
fo the standard EN ISO 16140 (8} as an alternafive
method for the analysis of all food producis for
human consumption and pet food, with the exception
of drlnks and cattle feed, The TEMPO STA method
was certiffed NF VALIDATION by comparison with the
reference method dasctibed In the infernational
standard EN IS0 6888-2 (1).

The BID 12/28-04/10 valldafion certificate can be
obtained from our Tachnlcal Assistance Depi. or from
AFNOR Cerlificatlon. The date of end of validity for
the NF VALIDATION certification is indicated on the
certificats.

BIO 12128 — 04M0
ALTERNATIVE ANALYTICAL MEFHODS FOR AGRIBUSINESS
Certified by AFNOR Certifieatlon
www.afnor-validation.org
www.afnar-valldatlon.com

Tha TEMPC STA fest for the enumeration of
Staphylococcus aureus in a variety of food products,
was validated by the AOAC Research Instifufe in
Dacember 2009 {Certification No. 120901).

IERFORMAMCE TESTLD
RESEARCH INSTITUTE

TICEN G WUMBELL . 1401
120001 ~ 12724108
PERFORMANCE TESTED METHOD
Centitled by AQAC Research Institute -
WWYEADAL,0rG

. WASTE DISPOSAL

Unused reagents may be considered as rion hazardous
waste and disposed of accordingly.

Dispose of used or unused reagents as well as any other
contaminated disposable materials following~procedures
for infectious or patentially infectious products:

it is the responsibility of each |aboratory-fo handle waste
and effluents produced atcording -foCtheir nature and
degree of hazardousness and to treat and dispose of
them (or have them treated “and disposed of) in
accordance with any applicablae regulations.

LITERATURE REFERENGES

1. International Standard EN IS0 6688-2 (1999} - Microbiology
of food and animal feeding stuffs - Horlzontal meathod for the
enumeralion of coagulase-positive staphylococc
{Staphyiococcus aureus and other species), Part 2
Technlgue using rabhit plagma fibrinogen agar medium.

2. Bacterlologlcal Analytical Manual Online,
BAM. Chapter 12 "Staphyr‘ococcus aureus”
{January 2001).
3. Cothran W.G.
Estimation of bacterial densities by means of the "Most
Probable Number®,
{1950 Blomefrics 6, 105-1186,

4. Woodward R.L.
Haw probable s the most probable numter ?
{1857) J. Am. Water Warks Assoc., 49, 1060,1088,

£. Intermational Standard EN 180 Micrabiology of food and
animal feading stuffs - Preparation of tast samples, initial
suspenslan and decimal dilutions for microblologlcal
examination. Part 5 : Specific rules for the preparalion of milk
and milk products.

6. Bacleriological Analytical Manual Online
EAM Media M79 {January 2001).

7. International Standard EN SO 8887-4 — Microbiology of food
and antmal feeding sluffs - Preparation of test samples, initial
suspension and decimal dilutions for micreblological
examination. Parl 4: Speclfic rules for tha preparation of
products other than milk and milk products, meat and meat
products, and fish and fishery preducts.

8, Intemational Standard EN 1S 7218 — Microbiclogy of food
and animal feeding stuffs ~ General rules for microbiological
examinations,

9. International Standard EN 18O 16140 (2003) - Microblology
of food and animal feeding stuffs - Protocol for the validation
of alternative methods,
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WARRANTY

bioMéneux disclaims all warrantles, express or implied,
including any implied warranfies of MERCHANTABILITY
AND FITNESS FOR A PARTICULAR USE. bioMérietx
shalf not be liable for any incidental or consequential
damages. IN NC EVENT SHALL BIOMERIEUX'S
LIABLITY TO CUSTOMER UNDER ANY CLAIM
EXCEED A REFUND OF THE AMOUNT PAID TO
BIOMERIEUX FOR THE PRODUGT OR SERVICE
WHICH 18 THE SUBJECT OF THE CLAIM.

BIOMERIEUX, the blue logo and TEMFO are used, pending andior réglstered trademarks belonging 1o bioMérieux, or one of its subsidiaries, or one of ils

companies.

The ATCC trademark and trade name and any and all ATCC catalog numbers are trademarks of the American Type Gulture Collection.

Any other name or trademark s the property of ite respective owner.

BIODMEIRIEUX

M bioMérieux SA

Chemin de I'Crme
69280 Marcy-I'Ftoile / France

RCS LYON 673 620 399
Tel. 33 (0)4 78 87 20 00
Fax 33 (0}4 78 87 20 80
www. biomerieux.com
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