List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24 -
HAODO0081 (Thailand-Japan)
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwspsflandnuszdiasUfiRnisiinszinuninin
1 |pH Meter AAnudunsa-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
3 |Analytical Balance asuvIuany (SS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) anstiazanglé (TDS) 210685394 (Thailand-Japan)
4 |Hot Air Oven Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
5 |Analytical Balance ﬁ?ﬁuLLaﬂ‘Uﬁu (Fat, Oil and Grease) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |BOD Incubator Tlod (BOD) Arco ucCa4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
7 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAO.018/2551) (Thailand-Japan)
8 |Digestor Unit AAsu (TKN) FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
9 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24
(Kjeldahl Method) TECATOR 91889052
10 JUV-VIS Spectrophotometer wanTuLile (Ammonia) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
lumsy (Nitrata) Technologies MY15410009
11 JUV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
2021-064
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../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../pH&ISE meter/23 0324 pH meter Mettler S20 1230525212 Cer No 2302181_001_01 (P).pdf
../Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
../Hot air oven/Cert. Oven 2022 Test/22 1019 Hot air oven memmert UF55 B216.1666 Cer no 22TM1490(P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../BOD Incubator/BOD Inc.2023/23 0215 BOD Incubator_Arco_UC4-1320 Cer No 23TM249 (P).pdf
../BOD Incubator/BOD Inc.2023/23 0414  BOD Incubator_Arco_UR-1320 Cer No 23TM375(P).pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
../Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../Spectrophotometer/SP2566(2023)/23 0106_UV-VIS Spectrophotometer_Hitachi_U-1900_SP23-007 (P).pdf
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwspsflandnuszdiasUfiRnisiinszinuninin
12 |Incubator unadladnleduiianun (Total Coliform Bacteria) Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
Usunauilpealadnesy (Fecal Coliform Bacteria) V615.0187 (Thailand-Japan)
13 |Incubator Escherichia coli Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
Staphylococcus aureus V618.0033 (Thailand-Japan)
14 |Water Bath Pseudomonos aeruginosa Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
16 |Auto Clave ALP CL-4oL / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)
17 |Auto Clave ALP CL-4oL / DKSH (Thailand) Ltd. 11230106 9 Jun 23 7 Jun 24 -
810010
18 [Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Microbiology/Incubator_Microbiology/Incubator 2023/23 0412 Incubator_Memmert_IP260_V615.0187 23TM378(P).pdf
../Microbiology/Incubator_Microbiology/Incubator 2023/23 0427 Incubator Memmert IP260 V618.0033 Cer No 23TM729 (P).pdf
../Microbiology/Water bath_Microbiology/Water Bath 2023/23 0215 WaterBath_Memmert_WNE14_L416.0606_UAE.MIC.002_2560_23TM193(P).pdf
../Microbiology/AutoClave_Microbiology/23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P).pdf
../Microbiology/AutoClave_Microbiology/23 0609#Autoclave_ALP_CL-40L_810010_UAE.MIC.032_2565
../Microbiology/22 1209#Balance_Ohaus_C236754745_UAE.MIC.055_2565

N

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) %

CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

N

NSC-TISITIS17025

TEL. 02717300027 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.:  23CH6
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HAODO0081
UAE.EFM.074/2564(EFM pH.07/64)
Used ltem

04 January 2023

05 January 2023
2301-0060WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

25 + 25) °C

(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with standard

voltage cali and direct with
certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Saithip Meangmai

Approved Signatory

10 January 2023

The Uncertainties are for a confidence probability of approximately 95%

“This certificate may not be reproduced other than i full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

tonanslununy

Cert.No.: 23CH6
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified i : The 't results are to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 09 July 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smv) k
pH mvV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HAOD0081 7.00 0.00 0.1 6.98 0.058 2.00
7.00 0.00 0.1 6.98 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00

tenms‘himmu
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Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Cert.No.:  23CH6
Page.: 30f3

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing |pH factor
(mV) (%) k
pH Electrode 4.008 4.01 1385 0.0085 2.05
SIN.: 990C0039 6.987 6.98 -32.1 0.011 2.00
6.987 7.00 -33.1 0.011 2.00
10.008 10.03 -205.2 0.0096 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model 9652
- Serial No. : 990C0039
Dimension of probe;
- Length : 102 mm.
- Diameter : 15.5 mm.
- Immersion Depth : 85 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°cy °c) (°c) (2°C) k
25.0 25.004 250 -0.004 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-
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Calibration Certificate

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.
Address: 3 Sol Udomsuk 41, Sukhumyit Road,

Bangchack, Prakhanong, Bangkok 10260

Pageiol§
Equipment: PH Matar
Manufacturer: Mettler Toledo
Model: SevenEasy TM 520 pH
Serial No.: 1231155210
ID No.: UAE WAT.010/2563
Order No.: 2301846
Operation No.: 2301846-001
Date of Receipt: 1T February 2023
Date of Calibration: 24 February 2023

Calibrated by MrWorapoh Sockiong Approved by
Sciantist "
Speclalist, Divisicn of Callbration Laboratory
Date of Issus: 24 Fabruary 2023 tfar tha Technical Team
The are for [
This Cerificat is ssued in it of secredisation g 3 Thai Lab creditation Scheme which hai d

the maRsuseman capakiity of the labormicry and ity kacaskity to meogrized nstomal sandards and 1o the units of messuement malized at o
comesponding natonal sandands lataraloey, This certficals may rot ba feproduced ofhar #han in ful axcent with the price wiitian appreval of Be
Hasoral Food Instisutn.

F-C5-009 Revision: 01 Date: 20-04-65

NEC-TIS|-TIS 17028
CALIBRATION 0061



1598
Rectangle


1598
Rectangle


1598
Rectangle



AENEESELTERLNYECSIT AN ULE TS,
ALEUEN SAIUUBNIS3ES MNSSUSTRTS

Fourdaton for indusinal Oevelopment National Food rsinuoe
Food robsiral Laboratory Servee Certer

Calibration Report

Certificats No.: 2IBE001-41
Equipment: pH Meter Reshuilon:  G01pH  : 1my
Marufuctarnr:  Metier Tolndo Modal: SeverEasy Th 520 pH
Barial Na.: 123115800 Type: Bench top
10 He.: UAE WAT 01012553
Date of Calibration: 24 Fubruary 2023 Page2ofs
Location: ‘Cramical Calbrason Labcraiory, Natisnsl Food Instiuie
Emvironment Candiion: Ambiont Temparsturs:  { 251 £ 15 | G RalaesHumidie (50 £ 5 ) %
Condition of this Results of Callbration
1 Ealbration Metod In housa mathod : V.C:
ekl sdarance sathrial (CAM)
2 '
Imtumenis Soclsl 11D Hor, Manolwciyre: Cortificase No. D Dty
21 DCViekage Callestnr 2708007 Fuiks. 281808 17 dune 2023
22 Digitel Thermamatar 279007 Fiuks 0 88087701 30 Ociober 2021
23 Tramo-Hygre Matar NFLETH DO7HE FONPE 490 CRII665 26 Aprl 2023
Camifisd Rulwance Misicia) Lot K, Manufacturer BafN Ezpire Dote
2.4 gH bullor 4.008 (Primary pH buller Saiutan) BI2605 CRAsham FHITBLE # Augens 204
2.5 pH bufler £.86% [Primary pH bufler Soluton] B30607 consham PHHTLS 8 hugent 2004
2.8 pH tutter 10,07 [Primary pH butter Solutar) B3608 cRAstam PHIZOLS 8 Augrant 2023
2.7 pH bufter 7.00 (Standard pH bfer Sakiticn} s32810 cRacham PHIITLE 8 Augast 2033
2 The [—— tam
3.1 Instruments Mo.2.1 through NSC-TISLTIS 170251
3.2 Instruments Mo.2.2 through NSC-TISLTIS 17025 L
3.3 Instrumants Mo.2.3 through WEC-TISLTIS 17025 L
3.4 Certfied Reforence Material Mo, 241026 tmcaatio i cal using
barssala, The
Erapration and cartthed by GPAchem L is accrdied 1o 150 17038
and ISONEC 17028
35 Cortfind Rufurerces Matarial N 2.7 rncaatie to B ReafN HEZT Lothl 04,06 2021 ; BIM RefN HI Loth 20.00.2021;
BIM Reftl HEZT Loth 04,06 2021; BIM Refl HIZ8 Lot 28,06 2021,
e Siandar Solution prapsestion snd carified bry CPAchan L i
acmdted tn 50 17034 and ISGIES 17023
4. Thi calbraed.
5. This resutof shown [

F-C5-012 Reision: 01 Date: 20-04-65
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whostrial Laboranory CALIBAATION 0081
Calibration Report
Cartificats No.: 20184500191
Equipmant: P Metnr Rosobstion:  0.01pH - 1my
Manufactures;  Meter Toledn Model: SevenEasy TW 520 gH
SeralNe:  12391EE210 Type: Bench io
LT UUAE WAT 11003553
Date of Calibration: 24 Fusnaary 2023 Page3afs
Callbration Results:
1. Galibration of pH Maser i Manunl Tamparature Compensaion at 25 °C )
Hominal b Ruacing Uncertainy | Coverage Factor
o Tmvy - ) (v 1#)
[ narm e 0.00 [E] 200
1 w814 06 z00 08 200
4 177464 2 400 [ 200
& 52180 50 .00 (] 2160
T 0000 o 700 a8 200
] e £ 800 ] 200
0 ™y arr o0 58 200
12 Ereren 295 1200 a30 200
" -A4117 14 1400 .58 200
2 i Manusl Temp LR
Equipment:  pH Ekcreda Typs:  Combirwd Ehcrode
Manufacturer:  Metiar Teledo Modal:  Intab Soids
Serlal No: 018311 IDNe.  HiA
of r 4,pH 7 and pH 10}
Cartitied Vatus Awsrnge Indicator Ruaing Uncaninty Conurag Factar
B28°C (pH| pH mv i2pH | L]
4008 401 186 - 0071 0
[ [E] ] o768 00075 00
10,008 1001 -160 w728 0085 200
965 659 k) . 00082 200
n_a
F-C5-012 Revisicn: 01 Date: 20-04-65 ]
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e FOUNdation for ndusmal Developrent Nasenal Food nstiute Horfuyh ™ e
< Food indusiial Laboratory Senvice Center CALIBRATION 0081
Calibration Report
Certificate No.: 2301846-001-01
Equipment: Digital Thermameter with RTD
Resolution: 0.1 °C Moded:  SevenEasy TM 520 pH
Serlal No.: 1231155210 ID Mo UAE.WAT.010/2553
Manufacturer;  Metter Toledo
Date of Calibration: 24 February 2023 Pagedof 5
Location: Chemical Calibration Laboratary, Mational Food Institute
Environment Condition: Amblent Temperature 25 °C + 1 °C
Relative Humidgity Bw = 3%
of thi of C
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is ined by with a known

from & standard resistance thermameter.
- The temperature scale in use at this laboratary is the International

Temperature scale of 1990 ( ITS-90 ).
2, Reference Standard :
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1523 2118154 PSLT0673/65 | 07-Jun-23 TIETR
Platinum Resistance Thermometer (PRT) S&ZTA B77332

Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538 ANGS AB5181.

3. This certificate is traceable to International System af Units (SI Units),

4, This certificate was certified only for the instrument we calibrated,

5. This result of calibration was found accurate as shown on date and place of calibration anly,
6. Condition of Calibrated ®em :  Good

7. Result of Calibration ;

Without agjustment || Ater adjustment

F-£5-012 Revison: 01 Date: 20-04-65

aearnssLRLyatsdsarILETmS

i UEMMEama N SSUEMS
Foundaton for Indusimal Development Manonal Food insniute
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NSC-TISI-TES 1702%
CALIBRATION 0061

Calibration Report

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolution: 0.1 °C Model:  SeverEasy TM 520 pH

Serigd Mo.: 1231155210 ID No.:  UAEWAT.01042553
Manufacturer:  Mettler Toleda

Date of Calibration: 24 February 2023 FageSafs

Calibration point:
Calibration result:
- The probe was immersed in liquid bath or dry bath to 8 minimum depth of 120 mm.
- Description of probe, mogel @ - SMN: -
Dimension of probe : Diameter 9 mm., Length 120 .,
Sheath material : Stainless Steel

150, 35.0and 350 T

uuC* Reading Value
{°c) Temperature (°C) °c) £ (°¢)
15.1 15.015 -0l 0.11
25.0 25.014 0.0 o1l
35.1 35.016 - 01 (R
Mot

- LU ; Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximataly 95 %,

SR = T,

F-C5-012 Revision: 01 Dabe: 30-04-65 U
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Foundation for iIndusiral Development National Food nsinre
Foed ndusing Lanararcry Sendce Carrer CRCERATION boda

Calibration Certificate

Certificate No.: Z3I02181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.
Address: 3 5ol Udomeuk 41, Sukhumyit Road,

‘Bangehack, Prakhanong, Bangkek 10260

Page 1od§
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
1D No.: UAE WAS.003/2553
Order No.: 2302181
Operation No.: 2302181001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
a

Calibrated by Tuanjit \pproved by

Sclentist i — »

Specialist, Divisian of Calibration Labaratory

Date of Issue: 24 March 2023 for the Technical Team

The uncertaimies ar for 3 confidenca probability of appeoximatuly BE%.

This Gertficate Is lssued in acoordance with e conditicns of accrediation granted by i Thai Lasaraiory Accrsiiation Schame whith his samsed
P maRsuNTRAL capatiity of the boriory and it tcatifty o mcogeized nutoral standands and o e units of measumment realzed at the.
comsponding national standards laboratory. This cartficale may ral te mprcduced other than in tall excapt wih the prior writtan aperoval of e
Hatienal Food Instiute.

F-CS-009 Revision: 01 Dete: 20-04-65
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s focsd wmae. | OUNCEMNEN for indesirial Development National Food nsthue

Food ndusial Lsboratery Servee Corver RIS
Certificate No.: 230218190101
Equipment: EH Maier Ropolution: D01 pH  ; 1my
Manufacturer:  WETTLER TOLEDD Modat: SavanEasy pH
SorialNe: 1230505212 Type: Banch iep
O Na: LA WiAS 0032553
Date of Calibration: 24 March 2003 Page2als
Loeation: c Labeestary,
Enviresemnt Condition: Ambleea Tamparawes: | 234 =15 ) 'C RelaiveHumidiy: [ 52 $3 ) %
Candition of Eguipmant: Geod Canditon
Candition of this Resuks of Calkeation
1. Callesson Mathed In fesusn mathod ; W-CC-02 tamd on 9 and
certfied reforance material (CRM)
2 Ruteranca Stasdands | Cartied Rafaraece Masrial
Inslrumnts Eearial (10 No, Manufactursr Cartificuts No. Dus Dt
2.4 D Valags Calbraicr T80T Fluta 2261950 17 Juna 2023
23 Digial Tramomaer FTm007 Fluta CCE50ET-01 30 Deisbar 2023
23 Thame-Hygro Makr NFLETHDINT FONPE TEGSOSSE1 1 Beplember 3023
Canifed Referenco Material Lot Ko, Manufaciurer UL} Espire Dute
2.8 pH tufier 4.008 [Primary H bufter Soton] B7a6te cPactam PHIELS 15 Fabruary 2025
2.5 pH tufler 8,863 [Frimary H buffer Soton] 73608 CRAchem FHRITLS 15 Fabruary 2025
25 pH tufler 30,07 [Frimary M butler Souton) 73611 CRAchem FHEZILS 15 Fabsuary 2024
.7 pH tufier 7.00 iStandard p buser Sclution) LT CPAchem FHIOTLS 15 Fabruary 2024
3. This certficaton s traceable 1o The iniernational System of Unit (53 Uit}
.1 Instruments No 2.1 Hrough WESC-TISKTIS 17025 Labaratory Acoredison of Calbeation Na 0008
3.2 Instrumants No.22 Hrough BESC-TISKTIS 17025 Labaratory Accredison of Calibeation Na 0DE1
3.3 Instumans No.23 Trougn 17025 L NanDst
3.4 Contfied Raforunce Matorial No. 2410 26 traceatic to
barmmate, and
¥ 150 17038
and ISONEC 1728
3.5 Cortfiad Refarence Matural No 2.7 tracaabie BIM RefN HE13 Loth 25.05.2002; BIM RefN H-16 Lot 02 06 2022
I Re HI13 Loth 25,05 2022; BIM RefN H-96 Lot 02062022 the
‘Staedard Souon prapantien and cetisd by CRAchim L B
accrading to S0 1703 and SONEC 17023
4
5 This resut ot hown cn dab i
A p

F-C5-012 Revision; 01 Date: 20-04-65 .
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N Sat
.
gaavinssudyatsilsanwUuamis %
I l I FUELSMMEAS0U UM ANSSUSTM S o % //';,:\'“\:.\3-‘
Faundation for Indusirial Development Mational Food nathute b
et A7
— " Facd Indusnal Laboratory Senice Cerver o et A
Certificate No.: 20218100101
Equipment: BH Matur Rossbetion:  001pH  © 1mV
Marutacturer:  METTLER TOLEDD Modal: Sovecliany o
Sarimlbo:  1Z0SEIIZ Type: Bercn 1o
18 No; LIAE WAS 0032053
Data of Calibration: 24 March 2023 Page 3al5
Calibration Results:
1. Calitentian of pH Mutar | Maral Tamgamture Compansaton ot 38 °C |
O 0 Vefagn andard Avernge Indicator Reading Uncurtainty | Geverage Factar
FH (V) "y pH {2mV) (L3}
] aarz I 3 ) 200
] 26 61 a6 200 .58 200
] 177,484 178 400 .58 200
[ 5,160 ) 500 (3 200
i 0.000 [ 00 [ 200
[] =815 58 [ [ 200
) EErT) arr 1000 0.5 200
12 T 298 1200 [ 200
" A 14 1400 3 200
z ot Mo [ Mamsal @)
Equipmest:  pHElcredn Type:  Combined Elnctude
Manufacturer:  METTLER TOLEDD Meal:  InLak Selds
BeralNo: 1156883 LYY
Parformanca of Electrode systam  (Torsa-Faint Galbiraton at pH 4, 554 7 and gH 10}
Indicator Rsad
Cartified Vakst. Yomie g [— Uncartainty Coverage Factr
H35°C {pH) o v (epH) 13}
008 4 187 = [ i
5865 [ =2 788 00075 200
10010 o 8 768 [ 200
6985 659 1" - 00083 2o
F-L5-012 Revision: 01 Date: 20-04-65 .
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Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with ATD (pH Meker)
Resolution: 0.1 °C Model:  SevenEasy pH
Serial Mo 1730525212 ID Mo UAEMWAS.003/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4 of 5
Location: Chemical Calibration Laboratory, Natienal Food Institute
Environment Condition: Ambient Tempersture 25 % % 1 C
Relative Humidity 55% % 5 %
Condition of this results of Calibration:
1. Calibration Method : - In housa method: W-TE-025 by comparison with standard thesmometer,
= The Calibration is by paring with a known
From a standard resistance thermometer.
- The temperature scale in use st this laboratory is the International
Ternperature scale of 1990 { ITS-90 ).
2. Reference Standard Instrument :
Instrument Model Sarial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER, 1521 AB5997 NATIOHAL
- TE 660039 10-Dec-23 | FOOD
[Platinum Resistance Thermameter (PRT) 385 509201 INSTITUTE

Support Equipment : - Low Temperature Bath (IS0CAL-6), Model: Europa-6 Plus Basic, 5/N: 341532/2

3. This certificate is traceable to International System of Units (51 Units).

4. This cestificate was certified only for the instrument we calibrated.

5. This result: of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item :  Good

7. Result of Calibration :

without sistment || after acjustment

F-C5-012 Revision: 01 Date: 20-04-65 &



1598
Rectangle


1598
Rectangle


1598
Rectangle


1598
Rectangle



e M,
St

.
AEEnNEsUNEL SIS sarULET S
AuBLSMISHEuUGUEN L s
: Foundanon for indusinal Development Netonal Food insstute MEETISLTIS 11025
Food ndusirial Laberaton Serves Certer ERETRRATIEN it

Calibration Report

Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Matar)
Resolution: 0.1 “C Madel:  SevenEasy pH
Serial No.: 1230525212 ID Mo UAEWAS.003/2553
Manufactures: METTLER TOLEDO
Date of Calibration: 24 March 2023 PageSof 5

Calibration point: 15.0, 25.0 and 30.0 L A
Calibration result:
- The probe was Immersad In liquid bath or dry bath to a minkmum: depth of 120 mm.
- Description of probe, model : Nf& SiN: N/A
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material - N/&

uuc* Reading G Value
o) Temperature (“C) (°c) + (*C)
15.2 14.999 -0.2 0.12
25.2 24.599 -0.2 0.12
30.2 25.599 -0.2 0.12
filuid

= ULIC* ; Unit Under Calibration

The report uncertainty of measurament was based on standard uncartainty multiplied by coverage factor ke 2,
providing a kevel of confidence of approximately 95 %. a

=eeemees End -

F-CS-012 Revision: 01 Date: 20-44-65

TECHNOLOGY PROMOTION ASSOC

CORPORAT
TUMPATTAHAK MEC-TIBLTIBITAZS
CALIBRATION D038
Cert.No.: Z3MM113
Page.: 1of3
. . .
Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Madel : XSR205

Serial No. : C210685384

1D No. : UAE WAD 01012565

Submitted by : United Analyst and Engineering Consulant Co_ Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanang,
Banghok 10260

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°Co40°c

Relative Humidity : 30 % to 80 %

Callbrated by : Man Pattanapongpaiboan

Approved by :
S Approved Signatory
{ )} Pornthippa Tameyakul
{ )} Malee Butkruea
() Suwit Imjai

lssue Date : 2 May 2023

The Uncertaintics are for a confidence probability of approximately 95%

Uncontrolled Document

Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2304-04590C-2

Procedure used :-
Calibration wena conducted using in-house calibration procadure CP-0BO01 according to direct
measurement mathod against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weaight Sat (E2) 158684 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial fransaction.

5. This fication is to the System of Unit.
Result of calibration [ ) Without Adj {*) After Adj by Intemal Cali
Range capacity : 0g to 81 g Resolution 0.00001 g
Bl g to 220 g Resolution 0.0001 ]
Before Adjustment :
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (g) (£mg) (k)
&0 79.95992 +0.00008 0.15 2.00
200 199.9995 +0.0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00004

Uncontrolled |~ nt

Equipment : Electronic Balance Cert.No.: 2aMM113
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-04590C-2

Result of calibration
2, Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading ermor obtained is given in the table

Maximum difference between

Position 1 Paosition 2 Position 3 Position 4 Paosition 5 off-center and central loading
(g) (g) ta) (g) (g) (g}
-0.0001 =0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valug
Balance Measurement Coverage
Applied Weight Reading Carrection Uncertainty Factor

(g) (g) (g) (tmg] (k)

Unload 0.00000 0.00000 0.014 21

0.05 0.04959 +0.00001 0.015 2.08

01 0.00959 +0.00001 0.015 2.07

1 1.00000 0.00000 0.018 2.04

5 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 200

50 50.00002 ~0.00002 0.080 2.00

&0 80.00002 -0.00002 0.15 2.00

100 100.0000 0.0000 017 2.00

150 150.0000 0.0000 0.29 2.00

200 199.9999 +0.0001 029 2.00

The reported uncertainty of measurement was based on a standard i ttiplied by a g
factor k , iding a level of fi of { 95 %,
-olo-
e
Uncontrolled rent



1598
Rectangle


1598
Rectangle


1598
Rectangle


1598
Rectangle



Certificate of Calibration

WACTISL e TS
AL ImRATION

Cart. No.: 22TM1480
Page: 1of3

Equipment Hot Air Qven Cert. No.: 22TM1480
Condition As-Received :  Used ltem Page: Zof3
Reference : 2210-05750C-1
Procedure Used .-

Calibration weare using cali [ CP-0TOo2 g to direct

mathod with Data

which d with Resl T

Thermocouple Type T.

The temperature scale used was based on |TS-80,

Detector | RTD ) and

Equi : i
S Hok £ S Condition of this result of calibration
N " 1. Reference standard instrument:-
2 BT Instrument Model Serial No. Cert, No. Due Date
R e 1) Data Acquisition 340704 MY41021843 22LM4 10 Jan 2023
5 2. This certificate is valid only to the item calibrated on date and place of calibration.
)t 3. This certification Is 1o the ional System of Unit.
Serial No. : B216,1666
Result of Calibration :- (") Witheut Adjustment
Function of UUC* : Temperature Source
ID No. : UAE.
E.WAO.027/2559 Fresh alr setting : Close ment during calibration
. Beginni| Finishy
Submitted by : United Analyst and Engineering Consultant Co. Ltd. Temp. (°C ) 2o nished
3 Sol Udomsuk 41, Sukhumvit Road, R:Ep}-.iumid (%) i? 32
Bangehak, Phrakhanong, = -
AC 5 Woll
Bangkok 10260 ey { Vol ) = 20
Location : Lab Flacr 2 " Ref. Std. ID No.: @
Ci Point
Received Order : 19 Oclober 2022
Calibration Date : 18 Dclober 2022 Position:| (104)}°C | ({140,180)°C
Amblent Temperature : (26+10)°¢C
Relative Humidity : (50£30)% L e OO 2R ONTC
2 18-D4RTD-02 | 21-04TC-02
Calibrated by : Prescha Hlahib i 3 18-04RTD-03 | 21-04TC-03
Proba Detabe: D S 4 18-04RTD-04 | 21-04TC-04
a= 80 cm i 5 : L) 5 18-04RTD-05 | 21-04TC-05
Approved by ; . b= 50 om s o 6 | 18-04RTD06 | 2104TC06
‘Approved Signatory = 80 em et DL et T 7 18-04RTD-0T | 21-04TC-07
{ ) Pomthippa Tameyakul Capgoies: || 0.08%: | o 8 | 18-04RTD-0B | 21-04TC08
{ ) Malee Butkruea 9 {ref) | 1B-04RTD-08 | 21-04TC-09
{ ) Suwit Imiai
Issue Date : 3 Octaber 2022
The Uncertainties are for a confid probability of appr 95%
Uncontrolled Document Uncontrolled Document
A 0046800 & 1133202
Ay,
N\ SN
-
Fuawnssdsunyadsdaaiuams %
I AUELSMERaIUUBENSaasNmNSELa S ”—,,//';"\‘\'\\‘1"-
I I o
Faundsnon for rcusmal Development hationd Fo sl
Food incaimal Laboraory Senice Cenfer EREaRaTEN T

Equipment : Hot Alr Oven Cert. No.: 22TM1480

Condition As-Received : Usad Itam Page: 3o0f3

Reference : 2210-05750C-1

Result of Calibration : (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Callbration uuc* uuc* Temperature Temperature Overall Coverage
Point Sefting | Reading stability unifarmity Variation Factor
(*c) (=] {c) (x°C) (ch (°c) (#'C}) k
104.0 104.0 104.0 0.061 1.3 13 0.42 2
140.0 140.0 140.0 0.14 23 24 121 2
180.0 180.0 180.0 0.21 3.5 36 13 2

Calibration {"C}
Paint Paosition
{"c} 1 2 3 4 5 [ 7 B 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104667 | 104,426 | 104,012 | 103.928 | 104.370
140.0 138198 | 135.188 | 136.808 | 130.550 | 140266 | 130622 | 130203 | 130,385 | 140.368
180.0 177.930 | 179.267 | 178,643 | 179.753 | 181.011 | 180.003 | 170496 | 179.743 | 181.278

Average* : The average of 30 values in each position.

Temperature stability : O

s The of

na-half of the greatast maximum difference of measured temperature at any one sensor

at any senaors and the measured

lemperalure al the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Differance of the maximum and minimum threwghout i
UUC* : Unit Under Calibration
Mote : The reported uncertainty of measurement was included stability and excluded uniformity |

The reported uncertainty of messurement was based en a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-olo-

Uncontrolled Document
a 1133251

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Page 1of 4
quip I Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: €117635043
ID No.: UAE.WAS.012 /2564
Order No.: 2302827
Operation No.: 2302827-001

Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by  mr.Manas semsak Approved by
Specialist {1 )
Manager, Division of Calibration Laboratory

Date of Issue: 18 May 2023 Responsible for the Technical Management Team

Th are far of 85%

This Cestificate is ssued in accardance with the conditions of accredtation granted by the Thai Laboratory Acoreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized at the national standards laboratory. This certificate rmay
nat be reproduced other than in full except with the prior weithen approval of the Nationsl Food Trstitute,

FC5-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Foundaton for
Foad ndusia

Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Electronic Balance: Manufacturer; METTLER TOLEDD Equipment: Electronic Balance Manufacturer: METTLER TOLEDD
Modal: ¥SRI04 Resclution: 0,001 g Medel: X52204 Ressdution:  0.0001 g
Serial No.: C117635043 0 No.i LIAE WAS.012/2564 Serinl No.; C117535043 10 Ne.: LAEWAS.DI2/2564
Capacity: 220 g Capacity: 220 g
Date of Calibration: 16 msy 2021 Page 2af 4 Date of Calibration: 10 May 203 Page Jof 4
Environment Condition: Amtient Tempersture 214 & 02 °C Relstve Humidty: 434 = 05 % Callbration Results: (Continued)
Place of Calibration: ‘Balance rooen (Wiaber Anahysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Range: - 200g
Condition of Equipment Good Condtion Calibration Adjustment: Intemal Callbration
Condition of This Results of Calibration:
3. Departure from Nominal Value:
1. Calioration Method: NFI Mathcd W-MA-001  IrrHouse Mathod based on LIKAS Lab 14 © 2019
2 Reference Standards:
Mominal Value Standard Value Average Readh Correction Uncertal Corvw Factor
Reference Standard Model  SerialMo, Calibrated By CertificateNo, Due Date 4 it g
Snderd Weght Class E2 imgmaiy  BSOSSETST2 Tes 2340535 & s 2024 {9} Lo {4} g it 9] £
Instrument Model  SerialNo. (Calibrated By Certificate No.  Due Date oduag 20000 L0 100 000385 260
Trarma-Hygro Meter 60841 WFLETH (1623 Qualty Reborn QR348 21 Febnary 2024 201 001000 D.0300 0.0000 0.000¢85 200
3. This cartfication is tracaatle 1o 5T UNIT 002 000001 0030 1.0000 0.00085 200
4. This aniy for the 008 205000 0050 10000 0.000085 200
5. This result of callbration was found accurate as shown on date and place of calibration only. 01 010001 0,100 1.0008 0.000085 200
3 oz 020001 02000 0.0000 0.000085 200
1. Repeatability of Reading: as 050002 05000 0.0000 0.000085 200
Morminal Valve {9 ) Sianderd Devistion of Reading (o) i 100000 1,000 0.0000 0.000086 200
7 P 2 20000z 2,000 00000 0.000086 200
0 0.000032 3 300003 30000 10000 1000087 200
3 500002 5.0000 0.0000 0.000087 200
2. Off-Center Error: 10 1000001 10,0000 00000 0. 200
Amassof 100 g wes placed and moved tn various position on pan. = s = T ll. i
The balsnce resding obtained & given in the tabie.
‘ E] 000004 300000 10000 0.000058 200
B a ) <0007 40,0000 10009 000011 200
\g 45 4500003 A5.0001 0.0000 0.00013 200
[l /
1 2 3 4 5 & (Maximus Differance)
Lo lc g afc o 2d¢ 9 30C g 31( p ) —g ]
100.] 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002 00001 B

F-C5-012 Revision: 01 Dates 20-04-65

F-{5-012 Revision: 01 Date: 20-04-65

Ay,
FRAMNESUTELAYSISITsarULE M IS -, =
AUEUSISAaEULEN TS 2 H A ARS8 s "v//':‘\\v?
= Bl
Foundation for ind_ssinal Developrment Natonal Food nstiue i
Food Indusial Laboraiony Senice Cerer HRERATIEN TR
I i ANLUANG, SUANLUANG BANGEOS e
Calibration Report PAX G190
Cert. No.: 23TM249
Certificate No.:  2302827-001-01 i ¥ i Pagh:--1 ol
Equipment: Bectronic Balance. Manufacturer  METTLER TOLEDO: Cert]ﬁcate Df Callbrallﬂn
Model: ¥SRI04 Resolution:  0.0001 g
Sarial No.: 117635043 IO No.: LIAEWAS.012/2564 Baulpment ; B noubalor
Capacity: 220
g Manufacturer : Arco
Date of Calibration: 10 May 2001 Pagedof 4
Calibration Results: (Continued) Model : Uc4-1320
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration Serial No. : 13URC4S5013201
3. Departure from Nominal Value:
1D Na. © UAE WAD.015/2561
Neminal Vaka Sandard Vaka Heurage Reading Camection Uncarainty | Coverage Factor
i % {51 i pd iyl th 8 i * Submitted by : United Analyst and Engineering Consultant Co. Ltd
= — e o . e 3 Soi Udomsuk 41, Sukhumvit Road,
3 Bangchak, Phrakhanang,
55 55,0005 550000 2.0000 00012 200 Bangkok 10250
60 6000004 50,0000 2,000 00012 200
Location : Lab Floor 2
65 6500005 £5.0000 Q0000 0.00013 200
n - — - L s 80 Received Order : 15 February 2023
L 3.0 I35002 08001 o013 200 Calibration Date : 15 February 2023
B0 8000007 L] 00 200034 300 Ambient Temperature ; (26£10)°C
85 8502009 s50002 -0.0001 000014 200 Relative Humidity : (60+30) %
80 30.000L0 20,0002 -0.0001 000015 200
o S ke 100002 20001 00016 200 Calibrated by : Preecha Hlahib
120 12090008 130.0002 0.0001 000018 200
15 150.00009 150,000 0,000 0.0002: 200
. 5 Approved by @
20 20000016 00,0003 0.0001 000028 200 Anproved Signatory
{ ) Pomnthippa Tamayakul
{+ ) Malee Butkrues
() Suwit Imjai
Issue Date : 24 Fabruary 2023
The of wats based an a covarage factor &, )
i & Rore) o onfcance of Boprade .9 The Uncertainties are for a confidence probubility of approximately 955

e Eppf e [

F-C5-012 Revision: 01 Date: 20-04-65

Uncontrolled Document
A 051476
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Equipment : BOD Incubator Cert. No.: 23TM248
Condition As-Received :  Used ltem Page: 20of3
Reference : 2302-02970C-1
Procedure Used =
Calibeation were using p CP-OTO2 ing to direct
mathod with Data which with Detector | RTD ).
The temperature scale used was based on ITS-80,
Coendition of this result of calibration
1. Reference standard instrument:-
Instrumaent Maodel Serial No. Cert, No. Due Date
1) Data Acquisition 348720, MYST013711 Z2Lmaz3 02 Jul 2023

2. This certificate is valid only 1o the itlem calibrated on date and place of calibration.

3. This ifi ia
Rasult of Calibration :-
Function of UUC” :

ble to the
() Without Adjustment
Temperalure Scurce

Systam of Unit.

Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Used Item Page: 3of 3
Reference : 2302-02970C-1
Result of Calibration :- {7 ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Avallable
Calibration | UUC* uuc* Temperature Temperature Overall Coverage
Point Setting | Reading stability unifermity Variation Factor
(ch [°G) (c) (£°C) (*c) (°cy (€] k
20.0 200 18.3 0.3z 0.57 1.0 0.60 2
T (*c)
Polint Position
(c) 1 [ 2 [ 3 T & T 8 [ & | 7 | 8 [ ameny
20.0 20086 | 19816 | 20366 | 19976 | 19.973 | 19.838 | 19.837 | 19.821 | 18.848

Average* : The average of 30 values in each position.

Fresh air setting : Net Available Environment during calibration Temperature stability : One-half of the greatest maximum of measured at any one sensor.
Beginning Finished y : The i of at any sensors and the measured
1/ 28 ET) temperalure al the referance location which are observed at the same lime or at as close an cbservation time as
= 2 3 &7 possible to ine the temp pattern or h within the: chamber under steady-state conditions.
L . [AC Supply { Vot } 220 220 Overall : The Diffes of the and minimum measured temperatures throughout ebservation
g fm} UUC* : Unit Under Calibration
H Hi2 5 S Ref. Std. Mote : The reported uncertainty of measurement was included stability and excluded uniformity
7 i 1D Mo.: The reported uncertainty of measurement was based on a standard uncertainty muliplied by a coverage
+ WE /?i = ’/ 1 22-18RTD-21 factor k, providing a level of confidence of approximately 85 %.
= 2 18RTD-212
N 3 18RTD-2/3 -ale-
Probe Installation Details : Dimension of Chamber : 4 18RTD-214
a= 10 em D= 062 m 5 18RTD-215
b= 10 em W= E T 6 18RTD-215
6= W em H= i 7 18RTD-217
Capecity = 0B8  m? A 1sRTD-29
9 (ref) 18RTD-2/9
Uncontrolled Document Uncontrolled Document
a 1143512
TECHNOLOGY FPROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES X EQUIFMENT CALIBRATION AND TESTING SERVICES R
53404 PATTANAKARN ROAD 50X 1§, SUANLUANG, SUANLUANG BANGEGK 10250 Ry
TEL 0-2717-3000-29 FAX.0-2719-5484 b g Equipmant : BOD Incubator Cert. No.: 23TM375
Condition As-Received :  Used ltam Page: Zof 3
Reference : 2304-01550C-2
Cert. No.: 23TM3T5 Procedurs Usad :-
Page: 1of3 Calibration wers using cali CP-0TO2 ing to direct
Certificate of Calibration method with Data Acquisition which with Resistance T Detector ( RTD |
The temperalure scale used was based on ITS-80.
Equipment : BOD Incubalor Condition of this result of calibration
1. Reference standard instrument:-
Manufachinar: AREO Instrument Maodal Serial No. Cert. No. Due Date
1) Data Acquisition 249724 MY58002411 22LM165 26 Nov 2023
Model UR-1320 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceabla to the International System of Unit,
Serlal No. - 2 Result of Calibration ;- { * ) Without Adjustment
Function of UUGC* ; Temperature Source
10 No. : UAE WAD 0182551 Fresh air setting : Not Available during
i Finished
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Temp. (°C ) 28 27
3 Soi Udomsuk 41, Sukhurmvit Rosd, REL Humid. { % ) 42 45
Bangchak, Phrakhanong, AC Supply ( Volt ) 219 220
Bangkok 10260
Location : Lab Floor 2 Position; | ef- St
H D No.:
Received Order : 11 April 2023 | INE10 2
Calibration Date : 12 April 2023 2 2D 2R
Ambient Tamperature : (26210)°% = ZIRTD 2
Relative Humidity : (50£30)% i =ORT 02k
5 20RTO-2/5
Calibrated by : Krisda Malee B 20RTD-2/6
7 20RTD-217
Probe Installation Details : Dimension of Chamber : < SIRID2E
Approved by - a= 10  em < 0.62 i 9 (raf.) 20RTD-2/9
Approved Signatary Beo h hae e i e
{ ,) Pomnthippa Tameyakul = 0 em i 12 e

(
(

) Malea Butkruea
) Suwit Imjai

Issue Date :

The

Uncert are for a

24 April 2023

of

This cert

Appral

e ey pant be reprodaced cther thae is full, except wigh the prior writien

bead of Corporate Services 3 : Eguipmest. Calibration snd Testi

Uncontrolled Dgcwgsggﬁ

Capacity = 088 m*

Uncontrolled Document
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Foundation for incusing Development Mational Food nsfmue
Food ncustmal Laborseary Sendce Cenfer

Equipment : BOD Incubatar Cert. No.: 23TM375 VeﬂﬁcatIOI'l Certlﬁcate
Condition As-Received : Used ltem Page: 30of 3
Refersnce : 2304-01560C-2
Result of Calibration :- (*] Without Adjustment
Function of UUC" : Temperature Source M
Fresh air setting : Mot Avaable Certificate No.: 2302413-001-01
Client name: UMNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
Calibration | vuc | wuct Overall
SO ) e stabllity azpns Address: 3 Soi Udomsuk 41, Sukhumvit Road,
¢y | (cy| (o) (£°C) (c) ey | Bangchack, Prakhanong, Bangkok 10260
20.0 200 | 200 0.48 042 1.2 2
Calibration Measured Temperature | °C | F Fage 1of 4
Paint Fosition
("G) o | iy s e | b [ | iy n e iy 20 Equipment: HEATING BLOCK DIGESTION
200 | 20040 | 20170 | 20.263 | 20,093 | 19.748 [ 18.704 [ 19920 [ 20.191 [ 20020 [ 066
Average® : The average of 30 values in each position. Manufacturer: FOSS
Temperature stability : One-hall of the greatest mai i of at any one sensar.
: The of at any sensors and the measured Model: 2520
temperature al the reference locafion which are observed at the same time or at as close an observation time as

possibie o the pattern ar ity within the chamber under steady-state conditions. Serial No.: 91794469
‘Overall Variation : The Difference of the maximum and minimum in.
UUC* : Unit Under Calibration

ID No.: WAE.WAS.011/2560

Note : The reporied uncertainty of measurement was included stability and excluded uniformity .

The reporled uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Order No.: 2302413

factor k, providing a level of confidence of approxdimately 95 %.

Operation No.: 2302413-001
-o0o-

Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023

Calibrated by  mr.muttapal Niyomehat Approved by

Spacialist { )
Manages, Division of Calibration Labaratory
Date of Issue: 10 hpril 2023 Responsible for the Technical Management Team
Th are for & of 95 %,

This Certificate is issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation schesme which
has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
mesmsurement realized at the comesponding national standards laboratory. This certificate may not be reproduced ather than in full
exoepgt with the prior written approval of the National Food Institute.

F-CE-009 Revision: 01 Date: 20-04-65

Uncontrolled Dpcppent

)

- 5 % ey o
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Foundaton for iIndusimal Oevelopment Maticnal Food nethute
Food indusrial Labarstory Senice Carter

Verification Report Verification Report
Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Sarial No.: 91794468 Model: 2520 Serial No.: 91794469
Resolution: 1 fC ID Mo UAEMWAS.D11/2560 Resolution: 1 € DD UAE.WAS.011/2560
Manufacturer: FOSS Manafacturer: FOSS
Date of Calibration: 30-31 March 2023 Page 2of 4 Date of Calibration: 30-31 March 2023 Pags 3af 4
Calibration peint: |0 T
Location: Laboratory Room, NATIONAL FOOD INSTITUTE Calibration result:
Environment Condition: Ambient Temperature ( 25 = 3 ) °C _Reporting of Temperature
Relative Humidity [ 55 £15) % Block No. uuC* Setting uuc* Reading Stability (+°C) Standard Uncertainty
Line Valtage [ 220 %10 ) Vai (5] *c) Thermomsater (*C) (%°C)
380 3a0 .91 77.74
Condition of this results of Calibration: o s . i
1. This instrument was calibrated by insert standard thermocules type R into its heating block digestion and - - s it
compared to temperature obtained from reference standards thermameter at callbrated point. = = Lo e
- The temperature scale p=ed was based on ITS - 90 . = el a0 - : 7?'30
= All data show below were final values and the initial data may be obtained upon request. : g: jx ~ - 73'3
3 nd : = -
o« REREn Sa 5 380 380 33 7555
Instrument Model Serial No. Certificate No.|  Due Date Through 3 350 380 n 7418
Digital AR | Mvesseameseniseas NM. Technical E =50 o5 A
with Thermocouple [ Type R | Toemerons/ oeemmrams | 220044 SM-2023 | oo Lsboratory M — = =
3. This certficate is traceable to international system of units (51 Units). 380 380 3 7E.06
4. This certificate was centified enly far the instrument we calibrated. 380 380 .4 77.05
5. This result of calibration was found acrurate as shown on date and placa of calibration only. 4 380 380 31 7819
6. Condition of Calibrated item ;. Good 5 380 380 .5 77 48
UUC* Description 6 3680 380 A 76,33
Time of Record - Hour 30 Minute A 380 ¢ 7 380 380 .71 77,6 7
] 380 380 E] 76.77 7
7.Resulof Callbraton : [ X | wihoutadjustment [ | After adjustment B 360 380 E 77.06
20 380 380 .4 378.58 18

-UUE* = Unit Under Calibration
dapth of standard in tube level high of sand s equal heater plate of ULC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

F-C5-009 Revision: 01 Date: 20-04-65

F-CS-00 Ravision: 01 Data: 20-04-65
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Verification Report

Certifieate No.: 3302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 fC ID WMo UAEWAS.D11/2560
Manufacturer: FOSS

Date of C; 30-31 March 2023 Page 4 of 4
Calibration point: s ¢
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

C* = Unit Under Calibration

depth of standard in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures Bt ane sensers,
Tar 2% least hall an hour after reaching steady state,

The report uncertainty of measurement was basad on standard uncertainty multiplied by coverage fac
prowiding @ level of confidence of aproximately 95 %.

F-C5-009 Rarvtsion: 01 Dane: 20-M4-65
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Installation Qualification

Kjeltec™ 8100 Distillation Unit

This I1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB’s Application Notes.

2 Purpose

This installation Qualification is designed to assure that:

= The Kjeltec instrument is received complete, with all required parts in good condition,
= The location of the i is envi Ily and ically suitable

= Thei is bled and

figured correctly
= Suitable electricity and water are supplied to the i , see table 2 for

3 Identification

T e
| Description 'I Serial Number
| Kjeltec 8100 Distillation Unit |

FOSS Analytical A5
6% Slar

supportfoss di
Wb v ol

Customer Support, 5003 7242 / Rev. 1

wnanslumugu
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4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are

received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,

write “Y™ in the right column of the table immediately following.

Packing List Item Acceptance Criteria Pass/Y/N)
Kjeltec 8100 Distillation Unit No visible damage, received in
undamaged FOSS Analytical’s standard Y
shipping container
Accessory kit, according to packing Included. No visible damage, received in
list undamaged FO55 Analytical’s standard Y
shipping container !
Handling device for digestion tube Included. Mo visible damage. LI»
Tanks with level sensars for Waste, Included. Ne visible damage. §
Alkali and Water A
Receiver flask Included, Mo visible damage. ¥
One digestion tube 250m| Included. Mo visible damage.
One digestion tube 100 m| '\)
Tube adapter Included. Mo visible damage. ¥
User manual Kjeltec 8100 Distillation Unit ¥
Owners guide Kjeltec 8100 Distillation Uit b
Quick guide Kjeftec 8100 Distillation Unit 7
Spare parts manual Kjeltec 8100 Distilation Unit ¥
Apphication notes AN 300 included [
AN 303 included '

Customer Support, S003 T242 1 R, 1

naslumugu

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Werify that the i site meets the criteria given in the table below. If
s0, write “Y™ in the right column of the table immediately following.
Location Requi Accep Criteria Pass (Y/N)
Adequate space for i oi cm Y
AC supply available for instrument | 200-240'V ¥
SO/B0H
Current 104 %
Cold water supply available 2 Limin at 30°C Y
Drain For cooling water and waste (depending
on local waste disposal legislation) i
Ambient temperature Max. 40°C Y
Ambient humidity Max. B0% relative 1
Internal fuses Ti04 AH Y

Customer Support, G003 7242 § fv. 1

naslumugu -

5.2 The instrument must be assembled correctly
Verify that all tubes are correct connected. If so, write “Y™ in the right column of the table

immediately following,

Instrument Tubing Connections Acceptance | Pass
Criteria {yim)
k Visual Y
verification
5 by installer

0oo0
i)

0000 |
oo |

*} Receiver solution in

. Alkali in

Power

ot used

. External titration module
Level sensors

Coaling water in {tap water)

B oE e e W =

11. Drain
12. Cooling water out (tap water)
*} Only on Kjeltee 8200

E

Deicnised water in {steam generatar)
Deionised water in (dilution water)

10. Waste water out (tube drain vessel)

Customer Support, G003 7242/ Rew. 1

wnansliaugu

5.3 The instrument should be assembled and powered up

Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. If so, write “Y™ in the right column of the table immediately

following.
Action Expected Response Pass (Y/N)
Switch on the pawer The instruments start up and the self test
will run.
The sample counter shows the number of i
analysed samples since first power and
the Software Version shows the version
of the instruments software
After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed
Turn on the cold water tap No visible reaction Y
Press the "Manual™ view The Manual menu is opened b 1
Open the door with the handle,
place the test tube and receiver flask Y
in position. Close the door.
Select Dilution and press Start Water is added to the tube Y
Select Alkali and press Start Alkali is added 10 the tube Y
Select Steam and press start After heating up, steam & entering the ¥
tube
Select Drain and press Start The tube is drained ¥

Custamer Support, 8003 T2/ Bev. 1

wnanslumuR o




6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action | Comment

7 1Q Documentation

Upon 1 letion and ing of all i above, sign and date this sheet below.
If required by customer, leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Installed By: al

Company: Foss SEA

Customer Mame: Mﬂrﬂmﬁ%@_
Company: United Ayplyst and E =i ing

Date I July2s, 2032

enasluauqu

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
ly . The op ion qualification is per d by FOSS trained service
personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

»  Alkali volume

« Distillation Accuracy
= Distillation Repeatability

3  Identification
Description ' Serial Number
Kjeltec 8100 Distillation Unit, 200-240 \ 50060 Hz q1 14905

Tel +43 7010 3370 FOSS Analytical A8
Fax 445 7010 3371 Baw 70

E-mall supporttoss de SE-263 21 Higands
Denmark Wi weww.foss.dic Sweden, Webs wwew. fos. k.

Tl +46 42 361500
Fax +46 42 380349

F-mail supporteoss i

nanslumuny

Customer Support, G003 7242 / Rev. 1 L] Customer Support, 6003 7246 / Rev. 1
a4 Performance 4.2 Verify the distillation procedure, accuracy and
- precision
4.1 Verify the dispensed volumes of reagents The distillation principle is to convert ammonium (NH4) into ammonia (NH3) by using an alkali
Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic (NalH) and thereafier steam distil it into a receiver flask containing boric acid and titrate with
correct. Then calculate a mean value, standard acid solution using i ic end-point detection, A sulphate, a
) with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
1. Choose “Manual™ in the menu. (When starting up the instrument Program 1 is loaded) calculated from obtained result.
2 Open the safety door by pressing Open and place a tube in the instrument. Close the safety The way to perform this test will e described in the following.
door.
Chemical Check
Water Use ammonium sulphate (NHg)2504, purity > 99.5 % *)
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube., 4
. weight = 132.14 g/mol, Ni i i Iphate (99,5 =21. -
2. Measure the collected water in a graduated glass and note the result in table 1 Mol. weight ymol, itzogen bontene f Ankihciaiun uplias { )
below. Analysis conditions according to AN 300
3. Check acceptance eriteria in the table and make the judgment if passed or not. Water 80 ml
Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the Akl 3l NEOH (i)
User Manual. Receiver solution 30 mi boric acid (4%)
Alkali Distillation time 5 minutes
1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube, SAfE 5 seconds
2. Measure the collected alkali in a graduated measuring glass and note the result in table 1 Titrant 0.2N HCL
below. i
Sk Fats 2 2 For reagent preparation see Appendix A
3. Check acceptance criferia in the table and make the judgment if passed or not. 1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid, Titrate with a standard acid
Table T Volume control solution using colorimetric end-point detection, If the blanks are less than 0,2 ml continue with
= the recovery tests:
Test Expected result | Passed (Y/N) 2. Weigh 0.15 g ammonium sulphate into a tube, Prepare 6 samples (tubes).
Water volume 76- B4 mi | 2 3. Run the six samples according to above analysis conditions. Titrate with a standard acid
( solution using colorimetric end-point detection.
4. Caleulate the recovery fing to below i E d results of recovery should be
100%t] %,
- " Recovery test Expected result | Passed (Y/N)
Alkali volume | 42 __mi 47- 54 ml F =
¥ Blank value (water blank) 0.05-0.20 ml v
| Recovery
|
1 0
Accuracy 93-101% | v
Precision | 5D <19 [RER |
' '
Cuntomer Support, 5003 7246/ Rev, 1 laﬂaqs‘luﬁjuﬁu 0 Customer Support, GOI3 7246 { Rew. 1 Laﬂﬂ"ﬁ‘hjﬂ‘)uflu ]
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*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available

5 Summ

Deviations from above i are specified below and any actions are noted,
Ty MIrOgN cowinng Deviation Action Comment
99,5% 21.09% -
[ 99.6% 21.12%
99,7% 21.14%
99,8% 21.16% k—
99,9% 21.18% L
@ 0108 6  0Q Documentation
"
(mi i :|x N % 14,007 100 Upan sunm:_saful complet[onl of tests above, sign and date this sheet below, If required by customer,
Yo Nitrugen = —— ST e 24.33 leave one signed copy with instrument.
8 e 1f customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required,
N = Normality of titrant to 4 places of decimal, Performed By: Ains
YaNitrogen Company:
% Recovery= —————x 100
21.09
Customer Name:
My S Ple Company:
) Date
Y
5 '
D s B i tﬂﬂaf]"luﬂqunu i Cusspmer Support, 6003 7206 { Rev. 1 Laﬂﬂ‘]s‘luﬂ‘)uﬂu sty
7.2 Calculation
7 Appendix A 18,870 ¥,
PP Molarity (M) = As,s s v j
+
7.1 Preparation of Reagents ik
Note! Concentration must be accurate to four digits, i.e, 0,.2000 M.
231 Alkall Note! The colour ch f this official mg (AO!\C%ﬁIISJ be difficul
= i ) f - hydroxide i . el e colour change of 1 I_Cla procedure 3 may ifficult to see,
A% comvack A-acaminm. Rk BEOwSIN S 2 S0 ”d'u'!‘ ¥ : - mc_ssm - therefore 2 pH meter or a mixed indicator (e.z. 0.1 g Methy] red and 0.1 g Bromocresol green in
Use 400 g MaOH per litre of solution. C inlly available in up to 50 %. Do not 100 ml methanol) will make it much easier to perform.
use concentrations above 40 % as this will lead to erystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use. 7.2 Receiver Solution
7.1.2 Titrant acid, determination of centration Boric acid 4 % with bromocresol green / methy| red indicator solution
To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI In qqhwm obtain accurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
hydrochloric acid) jon is what it is supposed fo be, A fitration against a predetermined pasitive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
solution of sodium carbonate as described below is thus necessary. Incorrect HCI concentration can prepared hyldislsolving 400 g of boric acid in about 5-6 | very hm.dciunizud water. Mix and add
otherwise cause substantial errors. more hot deionized water to a volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromocresal green solution (100 mg in 100 mi methanol) and 70 ml of methyl red
solution (100 mg in 100 ml of methanol). Dilute to 10 1 with deionized water and mix carefully.
- Stnf-ﬂani substance . MNote! The addition of alkali is to achieve a positive blank value, This should, however, be kept
Weigh approx. 10 g of anhydrous sodium carbonate (Na;COy). Use a mortar to make a fine between 0,05 - 0,20 ml titrant, to obtain good repeatability when testing blanks.
powder. Dry it for 1 hat 265 °C or 2 h at 200 °C. After cooling in a desiceator, transfer the 4
sodium carbonate to a beaker with a tight lid. Store it in a desiccator.
+  Indicater solutions ’ Adjustment of the boric acid is made by the following procedure:
Dissolve 0.1 g methy] red in 100 mi L. Dissalve 0.1g green in 100 ml 1. Transfer 25 ml boric acid solurion to a receiver flask and add 100 mi of distilled water, IT the
methanol. solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
« Procedure grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight the boric acid solution in the 10 1 flask with the formula: ml 1.0 M alkali = m] titrant x 40
(W). Transfer the sodium carbonate to a receiver flask and add 40 ml of HyO (distilled or 2 Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix,
deionized). Add § drops from each of the indicator solutions. Titrate to pirk: Note ‘:;e °|'“““.’L'] 3. Tocheck proceed as follows using 23 m of the boric acid solution. Run a blank. If the value of
in e (3,). Bofl i soiirtion foe o mifuies. Jo bn dhion il o g oo oK this blank s high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
000 UIRETR AR e Lt B AT, omime e 8 P irregular blanks. For correction add HCI directly into the boric acid tank, mix it carcfully and
change occurs. Note also this volume ) repeat until a reading of 0.05 - 0.20 ml HCI is obtained. If a positive blank is not achieved, add
{Az). Boil the solution for a few minutes, Cool rapidly to room temperature under rnning further small quantities of 1 M NaOH and repeat the cheek until a satisfactory value is
water, Continue the titration until the next pink colour occurs. Note also this volume (A} achicved.
Mote! Temperature changes will influence the volume and the concentration of the titrant
solution. The working temperature of the titrant should approximate that of its temperature
during ization. If temp ions are necessary, sufficient accuracy may be
obtained by use of a correction table, (AOAC 942,25)
'
&7 Customer Support, G003 T246. Rew. 1 Laﬂa‘]ﬁ‘luﬂ‘)uflu o)
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope
This PO applies to the Digestion system 2508/2520 (including exhaust and serubber unit) and

Kjeltec 8100 Distillation Unit manufactured by FOSS Analytical. The user of the instrument
performs the PQ).

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec $100 Distillation Unit are
intended for laboratory use analyzing parameters as specified in FOSS Application Notes.

3 Purpose
J‘nc Luud.clmcs are intended to assist the user in ing P
ions for the specific icati to which the |I\%[n||\~e'|1[ is applied.

The Performance Qualification (PQ)) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltee 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PQ) phase are:

= Preventive mainienance

* On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PO but the final
procedure should be adapted to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltee 8100/8200 Distillation Unit, chapter 5. Maintenance. A yearly service is
recommended (service agreement).

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5,
Maintenance.

FOSS Analytical A5
&9 Slangerupgade
3400 Hilerad

Tel 446 &2 361500
Fan 486 &2 3805

mark

Sweden

Cuntomer Support, G003 7363 / Rev. 2 I.ﬂﬂﬁ'ﬁ‘hlﬂ’nlﬂll o

4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
incrensed by adding a salt (K;S04) to the digestion mixture. 1t's important that the optimal rslm
between acid and salt is kept; please follow dation in AN 300 or

fior a specific kind of sample material.

The block temperate itself can be controlled external by inserting a temperature probe in the
intended hole in the aluminium block {front row of holes).

Use the reagents and method procedure specified in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standard material for intermal quality contral-

Ammonium sulphate [(NH):50,], min. 99.5 % (mass fraction), with certified purity.
Mote: The above chemical is lly readily with a certificate
specifying the purity.

Alternatively ammonium iron(IT) sulphate, (NH.), Fe (SO4); x 6 Hz0, with certified purity may be
used.

Tryptophan (CyyHizN20:), minimum assay 99 % (mass fraction). Nitrogen content 137.2 gkg, Do
not dry in an oven before use.

Acetanilide (CsHaNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 gk, Do nat
dry in an oven before use.

Suerose, (CizHpOn), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used procedure for digestion, distillation and tireation
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
vatlues. If blank values change, identify the cause.

Mote: The amount of titrant used in Ihu blank test should always be greater
than 0.0 ml. Blanks within the same | ¥ should be across
time.

4.3 Recovery Tests
Regularly run recovery studies 1o check the accuracy of procedure and equipment:

Nitrogen lass. - Use 0,12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the
nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, H;S0,,
eic). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,

= Digestion efficiency - Use a iest portion of mini 015 gofr or ilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
ling to the current procedure in use. The ies of tryptophan shall be =98.5 %; the

recoveries of acetanilide shall be >09.5 %,

Distillation and titration efficiency - Distil 0.10 - 0.15 g 20,0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %,

Note: Results less than 98\.5 % or more than 1D‘MI % in either of the
andlor i

y tests indi. il in the p
of the dard hydmdtlon: acid solution (should
be adjusted to four decimals Y g to p dure in AN,300)
Custermer Support, 8003 7363/ Rev. 2 Laﬂa‘]g‘tuﬂ“uﬂu 20

External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results
_ 14.007(F; — )N x100%
m

Where:
My is the nitrogen content of the sample, expressed as a percentage by mass.

¥y is the numerical value of the volume of the hydrochloric acid standard volumetric solution)
wsed in the sample test, in milliliters, expressed to the nearest 0.05 ml.

1 is the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed 1o the nearest 0,03 ml.

N is the numerical value of the exact lity of the hyd ic acid standard vol
solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed 1o the
nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 3 Maintenance.

5.2 Maintenance Tecator™ Digestor

Sce instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order. Please
make copies and use them regularly as they can often help us to help you in the unlikely event a
system malfunction.

Cumtomer Support, 6003 TI3 / Rev. 2 laﬂa']i‘luﬁjuﬂu 1y

DQE Services Co, Lid.
DQE Services 72 5o Liderao Wasghin 55, Ladprao-Wanghin ., Ladgrao, Ladpras, Banghok 16230 ™

Phane : +66 (012 338 2044, Esvall : dqeservicesisfopmadl com s T e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP23-021 Page 1of 5

Customer :  United Analyst and Enginecring Consultant Co.,Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, § itRoad, Bangehak, Phrakl

Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

M: ¢ Agilent Tec

Model : Cary 60

Serial No.: MY 15410009

1D No, : NiA

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : Approved by :

Technical Manager Quality Marager

i is sppibied ety fo. ibeated i sccuraie

o the it of messsurement sealized ot the corvespunding

Nasoeutory. This ceni 5 cshyer than in full ewoept with fhe prior writien appooval of the DOE Seviees Co, Lid
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DQE Services Co.Lsd.
DOE . yices 32 Soi LapraoWanghin 33, Ladprao-Wanghin Rl Ladprao, Ladpeoq, Bangkok 10230 &
Phone ; +66 (012 538 2054, Email ; dqeservicesinfo@gmail com ]
REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2of5
Environment Condition: Ambient Temperature 25 £ 5 ©
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the | | System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC: 1.5 nm.
Scan Speed of UUC : 60 nm/min
Scan Interval of UUC: 0I5 nm,
Resolution of UUC: Photometric  0.0001 Abs,
Wavelength .1 nm.

FM-08-02 ROL 1711020210

Uncontrolled Document

DQE Services Co,Ltd
DQE Services 123w Latprac-Wanghin 55, Ladprao-Wanghin R, Ladpran, Ladpeao, Banghok 10230
Phone : +65 {012 538 2054, Email : dqeservicesinfod@gmall com saenae
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page Yof 5
‘Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
() {Abss) (Abs) {Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
a0 0.5787 0.5742 0.0045 0.0031 2.00
10490 10423 0.0067 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
00000 0.0000 0.0000 0.0028 2.00
40 0.5607 0.5577 0.0030 0.0034 2.00
1.0247 10234 0.0013 0.0035 2.00
11229 21171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
155 0.5236 0.5184 0.0052 0.0029 2.00
0.9634 09607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5159 0.0032 0.0031 2.00
6] 1.0003 09980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.55301 00022 0.0030 2.00
el 1.0809 LOBOS 00001 00030 2.00
20391 20336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
a8 0.5601 05585 0.0016 0.0031 2.00
1.0512 L0485 0.0027 0.0030 2.00
1.9254 1.9317 -0.0023 0.0083 2.00

FA-TOE-02 RO 171 L2021

Uncontrolled Document

DQE Services

DQE Services Co. Lid.

32 Sai Ladpmo-Wanghin 55, Ladprac-Wanghis Rd., Ladpmo, Ladprao, Bangkok 10230

Phane : +66 (012 538 2054, Email : dgeservicesinfoigmail. com —cTaT T,

REPORT OF CALIBRATION

Certificate No. : 5P23-021 Page 4of §
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertuinty Coverage factor
{nm.) {Abs) [Abs) {Abs) {Abs) &
0.0000 0.0000 0.0000 0.0050 2.00
= 0.7478 0.7436 0.0042 0.0058 2.00
0.0000 0.0000 0.0000 0.0050 200
= 0.8686 0.8648 0.0038 0.0064 2.00
0.0000 0.0000 0.0000 0.0050 2.00
i) 0.2912 0.2908 0.0004 0.0052 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 06448 0.6398 0.0050 0.0058 2.00

FM-T08-62 RO 171 L2021

Uncontrolled Document

DQE Services Co.Lid.
DQE F—— 31 Sai Ladprao-Wanghin 53, Ladprac-Wanghin Rd., Ladpro, Ladprao, Bangkok 10230
Phome - +66 (012 538 2054, Email : dqeservicesinfo@gmsil.cam s
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 5of 5
‘Wavelength Aecuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

{nm.) {nm.) {nm.) (mm.} I3
W12 242.0 -0.28 018 200
119.45 219.5 “0.05 018 200
287.81 287.5 031 018 200
334.06 3333 0.56 018 200
360.93 3560.3 0.63 018 200
418.59 4180 0.59 018 200
44594 4453 0.64 018 200
453.66 453.0 0.66 018 200
460,02 4596 042 018 200
536.59 5364 0.19 018 200
637.98 6383 032 018 2400
43138 4310 018 018 200
472.50 4725 0.0 018 240
513.47 5135 003 018 2400
528.88 5200 012 018 240
7307 3730 017 o018 2.00
585.35 585.0 033 020 2400
634,40 6345 010 018 200
740,72 410 028 020 200
748,55 7483 0.05 018 2.00
BO7.03 8070 0.03 018 200
879.28 8795 022 018 200

Remark ; - VUC = Unit Under Calineation

< WA = Mot Avsiahle

the covenge facier &,

which r
- * Indicates non TIS1 ascradited

- End of Centificate -

FM-T0E-62 RDI L1 L2021
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DQE Services Co.Lid.

DQE Services 3250 Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpean, Banghok 10230

Phone : +66 (012 538 2024, Email : dqeservicesinfogmail.com e e v

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-007 Page 1 of 5

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukk it Road, B: hak, Phrakt Bangkok 10260

Location of calibration :  Laboratory 315

E: : UV-Vis Sp b

Manufacturer :  Hitachi

Model : U-1500

Serial No.:  2021-064

1D No. : UAE. WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

—

Calibrated by : Approved by :
Technical Manager Quality Manager
The calibration result is applied only to the ab ibrated item and was fousd
cagubiliny of i1y roesability ieed rational nd to the it realized ot th
mationl standands lsborstory. This certil ther than in full except wi prior wri | of the DOQE Services Ca, Lid.

Uncontrolled Document....

DQE Services Co,Lid.
DQE

Services 32 Sol Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpras, Bangkok 10230
Phane : +66 ()2 538 2054, Email : dqeservicesinfo@gmail.cam
REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2 of 5

Environment Condition :  Ambient Temperature 25+ 5 N
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials =

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard sct 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is ble to the | 1 System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Secan Interval of UUC: 0.1 nm.

of UUC : F ic 0.001 Abs,

‘Wavelength 0.1 nm,

Uncontrolled Document, .

DOQE Services CoLud.
DOE Seryices 25 LaderooWanghin 55, Ladproo Wasghin ., Ladpreo, Ladorao, Bangkok 10230
Phane ; +66 {012 538 2054, Email : deservicesinfofigmail.com e
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) {Abs) {Abs) {Abs) &
0.0000 0.000 0.0000 0.0028 2.00
400 0.5787 0.575 0.0037 0.0031 2.00
1.04%0 1.044 0.0050 0.0029 2.00
2,1900 2,181 0.0090 (L0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
i 0.5607 0.558 0.0027 0.0034 200
1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 00000 0.0028 2.00
. 0.5236 0.520 0.0036 0.0030 2.00
09634 0.961 0.0024 0.0029 2.00
1.9763 1.968 (.0083 0.0070 2,00
0.0000 0.000 0.0000 0.0028 2,00
0.5191 0.518 0.0011 0.0031 2.00
Mo 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
i 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 00000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
e 1.0512 1.052 -0.000E 0.0030 200
1.9294 1.923 0.0064 0.0079 2.00

Uncontrolled Document....

DQE Services Co.,Ltd.

DQE z 32 Sai Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkck 10230
Services
Phone : +66 (002 538 2034, Email : dqeservicesinfoi@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
215 0.0000 0.000 0.0000 0.0050 2.00
: 0.7478 0.743 0.0048 0.0057 2.00
257 0.0000 0.000 (L0000 0.0050 2.00
0.8686 0861 0.0076 0.005% 2.00
315 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 200
Yéi 0.0000 0.000 0.0000 0.0050 2,00
06448 0.639 0.0058 0.0055 2,00

Uncontrolled Document,
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DQE Services Ca
DQE " 32 Soi Ladprmo-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230
Services
Phane : +66 ()2 518 2054, Email : dqeservicesinfoEgmail.com i s
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page Sof 5
‘Wavelength Accuracy :

CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.) (nm.) (nm.} (nm.} k
241.54 2408 074 018 2.00
279.40 278.5 080 0,18 200
2ER.T0 2380 0.70 0is 2.00
33422 s 0.72 01s 2.00
361.26 360.5 0.76 018 200
418,48 4178 L6E 0.21 2.00
446.70 4459 080 01g 2.00
453.20 4525 0.7 018 2.00
460,06 459.5 0.56 018 200
536.90 536.0 0.90 0.18 2.00
637.04 6371 084 0.18 2,00
440.74 H0.0 0,74 0.18 2.00
47222 4718 0.72 018 .00
S13.70 513.0 070 018 2.00
528.72 528.0 0,72 0,18 2.00
574,60 5740 0.60 018 200
585.48 5846 088 0.20 2.00
684,63 634.0 0.63 018 200
740,27 740.0 027 0.20 2.00
T4E.28 7475 078 UREY 2.00
B07.16 806.5 .66 018 2.00
87070 879.0 070 018 2,

Remark : - UL = Unie Under Calinration
- i = Mok Avaiable

= The resst axpanded encertainty of measarement U is sated as she standard urcemabaty of meassrement sultiplisd by the coverags

which for a mormal distribution correspoad: e ¥ 5%

- ® badiesses mon TES sccredited

~Endof Certifieate =y controlled Document

FR-TOR-12 ROT 11172021

NOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN) ———r
3 EQUIPMENT CALIBRATION AND TESTIN RVICES ‘l“;,_\//:}‘\’\\
AKARN ROAD 501 |8, SUANLUA UANLUANG BANGKOK 10250 i
HEC-TISLTIB 028
TEL. 0.2 0.5484 CALIBRATION 1003

Cert. No.: 23TM37a8

Page: 10of3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : VB15.0187
UAE. MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Micreblology Labaratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023

Ambient Temperature : (26 10) c

Relative Humidity : (5030)%

Callbrated by : Preecha Hlahib
Approved by :

Appraved Signatory

Malee Butkruea
[ ) Suwit Imjai

[/Purnlhippa Tameyakul
()

Issue Date : 24 April 2023
The Uncertainties are for a P ility of approxi; 95%
This cert o rot b reproduced uther o 11, except with the price writen

Apgpraval ¢

adl of Corporale Services

Calibeation and Testing Services

Uncontrolled Document

-
‘D
Equipment : Incubator Cert. No.: 23TM3T8
Condition As-Received :  Usad Item Page: 20of 3
Reference : 2304-01550C-1
Procedure Used :-
Calibration were using calibration p CP-OT02 according to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detactor ( RTD )
The temperature scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert, No. Due Date
1) Data Acquisition 349720 MY49001451 23Lm27 25 Feb 2024
2. This certificate is valid only 1o the item calibrated on date and place of calibration.
3. This i ion is f ble to the i Systam of Unit,
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mat Available Environment during calibration
Beginning Finished
Temp. (°C ) 25 26
REL.Humid. { % ) 57 &1
2 = AC Supply ( Volt ) 220 220
© 2
k & wo® Position : TRt Shc
H i o ID No.:
o & 1 19RTO-2/1
5 o H 19RTD-2/2
'\&Fz"',?[‘”z}}_ 2 / 3 19RTD-213
— 4 19RTD-2/4
W 5 19RTD-2/5
B 19RTD-2/6
I 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 1BRTD-2/8
a= 50 om D= 050 m 9 {ref) 19RTD-2/9
b= 50 cm W= 064 m
c= 50 cm H= 080 m
Capacity= 026 m

Uncontrolled Document

Equipment : Incubator Cert. No.: 23TM3T8
Condition As-Received : Used Item Page: 30f3
Reference : 2304-01550C-1
Result of Calibration :- (") Without Adjusiment
Function of UUC* : Temperatura Source
Fresh air setting : Nat Available
Calibration| uuc* | uuce p Overall q
Point | Setting | Reading stahility i iation| Factor
(c) (C) | (C) (£°C) (c) (C) k
35.0 35.0 35.0 0.052 0.53 0.60 2
Calibration [ Ti {°C) ;
Point Position Uncertainty
(°c) 1 [ 2 T a1 4T s T s [ 7 [ 8 Jewn]| (sc)
350 | 35092 | 35.148 | 34.817 | 35.140 | 34.804 | 35323 | 34.773 | 35.058 | 34802 0.30

Average® : The average of 20 values in each position,

Temperature stability : One-half of the greatest i i of P al any ane sensor.
i : The { difference of sres at any sensors and the measured

temperature at the reference location which are observed al the same time or at as close an observation time as

possible to ine the P pattern or h ity within the chamber under steady-state conditions,

Overall Variation : The Difference of the maximum and mini Ires gl ohservation,

uucr : Unit Under Calibration

Mate : The reported uncertainty of measurement was included stability and excluded uniformity .

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 85 %,

-a0o-

Uncontrolled Docurment
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} %
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTI VICES Ry

514/ PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10250 et
an i TEL.0-2717-300029  FAX st it Equipment : Incubator Cert. No.: 23TM729
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-04810C-T
Cert. No.: 23TM729 Procedure Used :-
Fogu: 1 ofa Calibration were using CP-OTO2 to direct measurement
Certificate of Calibration methad with Data ) which wiln Temp Detector ( RTD .
The temperature scale used was based on |TS-20.
Equipmant : Incubalor Condition of this result of calibration
1. Reference standard instrument:-
Manufactursr : Memmert Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348724 MYST013711 22LMma3 02 Jul 2023
Model : PP 280 2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This fication Is ble to the | | System of Unit,
Sarial No. : VE18.0033 Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
10 No. UAE.MIC.021/2561 Frash air setting : Close Environment during calibration
Beginning Finished
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Temp. (°C ) 20 21
3 Soi Udomsuk 41, Sukhumvit Road, ¥ REL Hurnid. { % ) 72 L4
Bangchak, Phrakhanang, AC Supply { Volt ) 230 23
Bangkok 10260 _c‘5 ‘3
Location : Microblology Laboratory (302) B Position : Tial: S
W i 1D No.:
Received Order : 27 April 2023 8 i 8 1 18-1BRTD-01
Calibration Date : 27 April 2023 @ i 7 2 18-18RTD-02
Ambient Temperature : (26+10)°C ﬁ ;L E / 3 18-18RTD-03
Relative Humidity - (50+30) % - — . 4 18-18RTD-04
1 w 5 18-1BRTD-05
Calibrated by : Tawatchai Pama & 18-18RTD-10
T 18-1BRTD-07
e by Probe Installation Details : Dimension of Chamber : 5 [:;f ; ?3:::2;;3:
a= 10 om = 050 m :
Approved Signatory
[ ) Pomthippa Tameyakul b= 10 om = 084 m
{¥ ) Malea Butkruea o m . em = 08 m
) Suwit Imjai Capacity = 0.26 m*
Issue Date : 11 May 2023
The Uncertainties are for a confidence probability of approximately 95%
er than in full. except sen
Approval Calltra e
ncontrolled Document Uncontrolled Document
ROM( )
CORPORATE SERVICES STING SERVICES
Equipment : Incubator Cert. No.: 23TM729 AT B AFHANERE (T2 a4
Condition As-Recelved : Used ltem Page: 3of 3 CALIBRATION 0038
Reference : 2304-04610C-7
Result of Calibration ;- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Cert]ﬁcate Of Callbratlon
Calibration | UUC* uuc* P Temg Overall
Point Setting | Reading stability uniformity Variation| Factor Equipment : Water Bath
(c (e)jich (£C) (c) (c) L
22.0 220 | 220 0,058 011 019 2 Manufsolurers [rreme
44.0 44.0 44.0 0.066 0.50 0.87 2
C ("G} : Model : WNE 14
Point Position 5
f1c) 1 2 3 4 5 6 ¥ 8 |o(ef)| (+c) Serial No, : L416.0606
220 22,009 | 22.038 | 21.971 | 22.005 | 22.004 | 22.009 | 21.941 | 21.858 [ 22.022 0.30
I_ 440 44,393 | 44.447 | 44,020 | 44204 | 43899 | 43.895 | 43,637 | 43.023 | 44.085 0.30 1D No. : UAE.MIC.002/2560
Average” : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. Subsitted by : United Analyst and Engineering Consultant Co. Ltd
T iformity : The maxi i of measured temp at any sensors and the measured 3 ol Udomauk 41, Sukhurmvit Road,
temperature at the reference location which are observed at the same time or at as close an observation time as Bangchak, Phrakhanong,
possible o determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Bangkok 10260
Overall Variation : The Difference of the i and F hraugh i Location : Microbiclogy Laboratory
UUC* : Unit Under Calibration
Mote : The reportad uncertainty of measurement was included stability and excluded uniformity . Received Order : 15 Fabruary 2023
The reperted uncertainty of measurement was based on a standard y lied by a g Callbration Nabei; 16:Fabniang 2004
factor k, providing a level of confidence of approximately 95 %. Amblant Tempecatine’; e e
Relative Humidity : (5030)%
-olo- Calibrated by : Suwit Imjai

Uncontrolled Document

The

Approved by :

[ ) Pomnthippa Tameyakul
[ /) Malee Butkruea

Issue Date :

Uncertainties are for a confidence probability of approxim,

Approved Signatory

24 February 2023

ely 95%
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Equipment : Water Bath Cert. No.: 23TM193
Condition As-Received :  Used ltem Page: 2of 3
Referance : 2302-02950C-2

Procedure Used :-

Calibrafion were conducted using In-hause calibration procedure CP-OTO4  according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Raferance standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY59003411 Z2LM165 26 Nov 2023
2. This certificale is valid only to tha item calibrated on date and place of callbration.
3. This certification is traceable to the Intemational System of Unit,

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Veltage Supply
("C) { %RH. ) { Vot )
Beginning of Calibration 22 &5 3
Finished of C 23 61 23
Ref. Std.
Position : 1D No.:
1 A4B04538-001
-
A 2 4B04538-002
P S{ref)
o 3 3 4B04538-003
A 4 4804539-004
S{ref.) 4804538-005
Front
Uncontrolled Document

Equipment : Water Bath Cert. No.: 23TM183

Condition As-Received : Usad ltem Page: 3of3
Reference : 2302-02850C-2
Result of Calibratien - (*) Withaut Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
tc) (' (e 1 [ 2 T s [ & [ siret)
44.5 445 44.5 44453 | 44437 | 44428 | 44477 | 44.459
Calibration | | eormity | Stabllity |Uncertainty| C°Ye™9°
point Factor
(°c) ("C) {(+°C) [£*C) k
44.5 0.073 0.038 0.15 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sansors and the measured temperature
at the reference location which are cbserved at the same time or at as close an obsarvation time as possible
to detarmine the temperature patiern or h within the chamber under steady-state conditions.
Stability : One-half of the greatest i iff of at any one probe.

UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded unifarmity,

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, Iding a level of of approxi 85 %.

=olo-

Uncontrolled Docuiiient

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERY

S34 PATTANAKARN ROAD SO0
TEL

WECTEITSITIRS
CALIBRATION 0300

Cert. No.: 23TM184

Page: 10f3
Certificate of Calibration g
Equipment : Water Bath
Manufacturer : Memmert
Model : WHNE 14
Serial No. L418.06812
ID No. : UAE.MIC.003/2560
Submitted by : United Analyst and Engineering Consultant Ca.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Micrabiology Laboratory
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : {26+10)°C
Relative Humidity : {S0£30)%
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ ) Pornthippa Tamayakul
() Malee Butkruea

Issue Date : 24 February 2023

The Uncertainties are for a ly 95 %

This Bt be reproduced athes

Uncontrolled Document

Equipment : ‘Water Bath Cert. No.: 23TM194
Condition As-Received :  Used llem Page: Zof 3
Reference : 2302-02950C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO4 according to direct
measurement mathod with Data Acquisition which connected with Industrial Platinum Resistance
Thermomater ( IPRT ).

The temperalure scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial Mo. Cart. No. Due Date
1) Data Acquisition 348724 MYS0003411 22LM165 26 Nov 2023

2. This certificate is valid only to the item callbrated on date and place of calibration.
3. This certification is traceable fo the International System of Unit.
Result of Calibration :- {*) Without Adjusiment

Function of UUC* : Temperature Source
Environmental AC Veltage Supply
(c) (%RH. ) { Volt )
Beginning of Calibration 22 65 3
Finished of 22 63 230
Position : R‘:Ns:’
S 1 4B04538-001
p pr S(ref) 2 2 4804539-002
Gty i ; 3 4B04538-003
4 4804539-004
S(raf.) 4804539005

Front

Uncontrolled Coc....ent
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Eguipment : Water Bath Cert. No.: Z3TM194
Condition As-Received : Used Item Page: 3of3
Reference : 2302-02850C-3
Result of Calibration :  { * } Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average® Standard Reading | °C )
point Setting Reading Position
(*c) (°c) Ao e T T e e T )
445 4.5 446 44520 | 44508 | 44498 | 44552 | 44530
Calibration | . N i N Coverage
point fud Factor
(°C) () (£°C}) (£°C) k
44.5 0.077 0.037 0.15 2
Average® : The average of 30 values In each position.
Uniformity : The maximum diff: of d o at any sensors and the measured temperature

at the reference location which are cbserved at the same time or al as close an observation time as possible
to determina the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest i i of at any one probe,

uuc* @ Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

Tha raporied uncertainty of measurement was based on a standard uncertainty multiplied by a
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Cert. No.: 23TM7E3

Page: 10l 3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : BOBTES
ID No. : UAE.MIC,026/2563
Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260

Location : Microbiclogy Laboratery (301)
Received Order © 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Preecha Hlahib
Approved by :
Approved Signatory

( ,) Pernthippa Tameyakul
(/' ) Males Butkruea
[ ) Suwit Imjai

Issue Date © 11 May 2023

The Uncertainties are for a

e may mot be pepeodsced othes

& headl of Corparate Services 1:

Uncontrolled Dgcms

coverage factor k, providing a level of confidence of app y 95 %.
-olo-
Uncontrolled Document
Equipment : Autoclave Cart. No.: 23TMTE3
Condition As-Received :  Used lem Page: 2of3
Reference : 2304-D4610C-2
Procedure Used :-
Calibration were eonducted using in-house calibration p CP-0T03 ding to direct
measurement methed with Data isition which with le Typa T

The lemperalure scale used was basad on |T5-80.
Conditien of this result of calibration
1. Reference standard instrumant:-

Instrument Model Serial No. Cert. No. Due Data
1) Data Acquisition 34972m MY59003411 22LM1B5 26 Nov 2023
2. This certificate is valid cnly o the item calibrated on date and place of calibration,
3. This ification is ble to the i System of Unit.

4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with crganisms calegorized as Hazard Group 1, 2 and 3

=G ization of fel ing 1o hazard and categories of containment, second edition, 1990 }
It does not cover autoclaves for use with matenial infact with organisms in Hazard Growp 4, for which

complete i and steril of infected is X o be essential,

This result of calibration doas not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
ar veterinary purposes which are directry concerned with patlent care, or those used for fabrics subjecled o
slerilization which are required to be dry at the end of cycle,

Result of Calibration - { *} Without Adjustment

Temperatura Source

Funetion of UUC* :

("C) | (%RH.) { Volt )
7 60 220
b Finished of Calibration 27 58 220
Ref. 5td.
FPosition Description 1D No.:
1= |Center of chamber 18-20TC-04
2= |Temperature sansor 18-20TC-05
3= |Exhaust port 18-20TC-06

Uncontrolled D}gﬁg@ggg

Equipment : Autoclave Cert. No.: 23TMTGE3
Condition As-Received : Used ltem Page: 3of3
Reference : Z304-04610C-2
Result of Calibration :-  {* ) Without Adjustment
Function of UUC* : Temperature Source
[e] i Set : P = 1150 °C
Sterilization period = 15 minuie
uuct uucH Average® | Pressure " Coverage
Setting | Reading | Position | Standard Reading | ™™ | Reading | "™ Factor
{c) {C) {*c) [£*C)| (MPa) {£°C) K
1 115.213
115.0 115.0 2 115166 0.22 0.08 0.75 2
3 115.260
o Set: T = 1210 °C
il pariod = Y minute
uuce uuc* Average” ... | Pressure Coverage
Setting | Reading | Position | Standard Reading | 0"t | peaing || Eactor
("G (°cy (=D {£°C)| (MPa) (£°C) L3
1 121.260
1210 121.0 2 121.224 0z 11 075 2
3 121.284

Average* : The average of 30 values in each pesition.

Stability : One-half of the greatest i iff af d P at any one probe
uuc* : Unit Undar Calibration

Mote :  The reported uncartainty of measurement was included stability and excluded uniformity

The reported uncerfainty of measurement was based on & standard uncartainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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Certificate of Calibration
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Equipment: Autoclave Cenificate No.: G11230106
Model: CL-40L Issued Date: 11 June 2023
Serial No. (or 1D 810010 Job No.: KSPRZI0BTTO
Manufacturer: ALP Page: 1of4
Caonditian: In Condition
Customer: United Analyst and Engineering C Company Limited,
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.
Condition: zZCc * 0B°C
Hurmidity: 58 %RH + 4.0 %RH
Voltage: 229VAC £ 1.3VAC
Calibration Place: United Analyst and Engineering Consultant Company Limited. (301 Room)
3 Sol Udomsuk 41 Sukhumvit Road,
B kak, Prak Bangkok 10260 Thailand.
Calibration By: Mr. Amomthep Phumpho
Calibration Date: 09 June 2023
The Method used: In house method, CAL-WI-18, base on BS 2646 : Part 5
Tracaability: This certificate is traceable to the S1 Units maintained by National Institute
of Metrology (NIMT), Thailand through CQuality rebom Co., Ltd.
Certificate No.QR23-0085
-
Persan in charge Authorized signatory
This cartiicate units of i of Unhs (81} 1 ol e
intemational o falional standeed or other recogrized national standand latoralodes.
unceriainty stated s c from multiphed by Tacter [i=3) in
Vel of conidance of ni e Guida to Uncertainty u
miay be affecied by deviations Tha rasults relate oy tmsted, callbrated of samped. The segort shal
ot be reproduced axcapt in ful without aproval of DKEM Technology Limited.
i Rssssnars o luitall d28n
2538 e wrvassevin s eut o 10280
2533 Sukurret Rosd, Bangohak, Phrskhanong, Banghok 10280
Phane +68 2630 TO00
Delivering Growth - In Asla and Beyond. Uncontrolled. Bacumerto::

&= DKSH

Certificate Mo.: C11230108 Page: Zof 4

Position of Standard
#1: Center of Chamber

#2: Tomperature Senser of UUC

#3: Exhaust port

wertical Vessel Heezonial vesael

[ o

Standard Installation Locations

Standard Locations (#1): Geomelric center of the chamber
Standard Locations (#2): Distance fram temperature sensor of VUG 2 {cm.)
Standard Locations (#3): Distance from the wall 5 (cm.)
Paosition of Std # #2 #3
Channel of Logger 4 5 ]
Definitions
Indiicating Temperatuns: The average reading of indicating devica which forms the integral par of the enclosure.
Th ge reading of at any positions or location,
Measured Stabiity: The one-half of greatest e of at any one probe.
vin Bnicaay oo lnd 41fn
EHEH Tachnckagy Limissd

I e wx e teeie T S 10280
253 Gukterwt Foad, Mangehat, Phrakhrns, Banghok 10240
Phusea: +58 2638 7300

Delivering Growth - In Asla and Beyond.

Uncontrolled Recument::

€= DKSH

Ceriificate No.: C11230108 Page: 3of 4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 116.0 °C
Measured Correction of o)
Locations. Temperature uuc.
(°C) ('C) #°C)
# 11534 034 0.35
#2 11543 043 0.35
# 11543 0.43 0.35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations :
Desired | Sefting | Indicating | Indicating # #2 #
°C) 'C) ("Ch Mpa (°C) c) °Ch (+*C*
115 115 1150 0.08 115,34 11543 115.43 0.35
Chamber CI
Temp Pressure Measured Stability
(*C) Mpa (£ °C)
115.0 0.08 0.15

Nate: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achieved complete cycle.

Uncontrolled Regument...

Delivaring Growth - in Asla and Beyond.

&z DKSH

Cerlificate Mo.: C11230106 Page: 4of 4
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121.0 °C
Measurad Correction of
Locations Temperature uue, ey
) ('C) (x°C)
# 121.34 0.34 0.35
#2 121.40 0.40 0.35
2 121.26 0.26 035
Te D
Temperature Pressure |  Measured Temperature at Spread Locations ;
Desired | Safting |1 { g #1 #2 #3
(‘C) (°C) C) Mpa °C) (°C) {'C) (£ *C)*
1 121 121.0 012 12134 121.40 121.26 0.35
Chamber Characterization
icating Te icating Prassure Measured Stability
) Mpa #°C)
121.0 012 .07

Mote: * Maxdmum uncertsinty of the each pesition
Record every 10 seconds aftar reaching steady stale or after one achieved complete cycle.

The End of Certificate

i Romioien T Tol e

DHEH T

33 AN T3V A T PN ST
P oA O ek @

Uncontrolled Decument...

Delivering Growth - in Asia and Beyond.
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& Certificate of Calibration

MSC-TISITE TI0Es
P

Equipment: Balance Certificate Mo.: ©01223732
Model: PXE23 Issued Date: (09 December 2022
Serial No. (or ID.):  CZ236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Pagec 1of 2
Condition: New

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: ~ Temperature 28°C x 05°C

Hurnidity 63 %RH i+ 3.8 %RH
Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiclogy Room)
3 Soil k 41, S Road, Bang Sub-District,

Phrakhanong District, Bangkok, THAILAND 10260

Callbraion By: Mr. Adisal Maknoi

Callbraion Date: 09 Decernber 2022

The Method usad: In-house method, CAL-WI-4T, based on UKAS Lab 14

Traceability: This certificate is o the S Units by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02221765

Parson in charge Authorized signatory
This corntifcass i issund the units of o the of Units (S1). of fo
Intemanional or e’ recognized naional
™ uncartainty stabed |5 the multiphed by the =2
. 1t s determined of G,

spacified condiSons. Tha resulls reiate only I tha Rems iesisd, callbraied o sampld. Tha report shal
ot be reproduced sxcept In full withou! apereval of DISH Technology Limited.

i Ry i Tulall dvén

DMSH Technsiogy Limied

523 rrasatusri e ver Y PATOITISY 10260
2623 Sukhurol Foc, Rangchak, Phrsktances, Banghok 10280

o Uncontrolled Document

Deltvering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Certificate No.: C01223732 Page: 2o 2
Calibration Results:
Without Adjustment
Ecosniric Emor: Weight to be 1/2 o 1/2 of Maximum capacity, taken from the center of the pan as a zero referance.
- 8l Nominal Test Value 200 o)
Refarance Points (g)
A B c D E
- 0.000 | 0000 | 0000 | 0.000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0001 g
Nominal test valus (g) Standard Deviation
50 0.0004
500 0.0005
Emor of fram nominal mass valus., 0001 (g
Nominal Valus | Conventional Mass | Displayed Value | Emorofindication | Uncartainty
[} o) (1] (@) 1] ;
1 1.0000 1.000 0.000 0.0010 2.08
5 5.0001 5.000 0.000 0.0010 203
10 10.0001 10.000 0.000 0.0010 203
20 20.0001 20.000 0.000 0.0010 203
50 50.0001 50.000 0.000 0.0010 203
100 100.0001 100.000 0.000 0.0011 208
200 200.0004 200.000 0.000 0.0011 202
| a00 300.0005 300.000 .01 0.0013 201
. 400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0018 2.00
The End of Certificate
v Manpreary enTulnt 1
S e wan [v——
33 Sukburmd Flosd. Bangotak, Preskhanong, Banghok 10080
e Uncontrolled Document

Delivering Grewth - in Asla and Beyond CALFM-CO1-14: 12 Sep 2022

€% DKSH

Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity cartificate documents the validity of the following of based on the
results of cormesponding calibration certificate:

Tha armror of indis during are under given and and
the p 95%) within the Tha given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those paramelers have not bean assessed separalely.

Tolerance and Decision rules:
of th ofthe device are done based on direct comparison of the relevant
results with the and decision rule are prescribed by the customer.
Dedslonrule: [J Cheica A Bi Rule (w =00, i PFA

@ Choice B Non-binary stabement with guard band {w = 1 L. Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condiion Fall Specific Risk <50% PFA.

[0 Choice C Cuastomer defned, Customers mary define arbitrary muliple of r to have applied as guard
band (w=r U] .
+ PFA - Probabilty of False Accept

Autherized signatory
i Rosemary (i Tu1all 4
o=
TEID st U PR TN PR TEeY 10080
2533 Sukhuerl Foad, Bangchak, Pheakhancng, Banghok 10280
o Uncontrolled Document

Dedlvering Growth - In Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Certificate No.: C01223732 Page: 2 of 2

Statements of conformity:

Without Adjustment
Readability; 0001 g

Nominal Value | EM9F | Guardband (w) | Toleranca (£)
indication ‘Conformity

2 a L) a

1 0.000 0.0010 0.002 Pass

5 0.000 0.0010 0.010 Pass

10 0.000 0.0010 0020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 00018 1.200 Pass

The validity of the statements of canfiarmity cannct be for ofuse, condiSons of improper s,
The End of Statements of conform
i R el dvin

DHSH
B2 s uvenanen ves s ryasnrr 16280
3633 Bukhurmt Fioed, Bangehak, Phvathancrg, Renghck 15080

;88 288 70% Uncontrolled Document

Delivering Growth - In Asla and Beyond. CAL-FM-CO1-14: 12 Sep 2022
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Ervor of indication

Without Adjustment
Jeb Mo, KSPR22155T6

il Readability:0.001g
(3] /
T
___E: -
N

100 1000
Display of balance

Uncontrolled Document






