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INSTRUCTIONS TO AUTHORS

The Bulletin of the Department of Medical Sciences welcomes different kinds of articles i.e.
original articles, laboratory findings, review articles, general articles, letters to editor, editorials and
short communications. Every article must not be accepted or published elsewhere.

Articles published in this bulletin represent the research activities or opinions of the authors.
Contributions in every article will be peer-reviewed. The authors are responsible for its content.
Authors who are not influent in English should seek help from someone proficient in English.

Type or print out the manuscripts on A4 white paper using Angsana New font, size 16. Use
double spacing throughout the paper, and on only one side of paper with left and top margins of 3.5
cm, and right and bottom margins of 2.5 cm.

The first page should carry the title of the article, the author’s name, affiliation and a
running title. The second page should carry an abstract of no more than 250 words and identify
limited to 5 key words at the bottom of the abstract. The third page and next should carry the body
of the article. The structure of original articles and laboratory findings should be in the order of:
introduction, materials and methods, results, discussion, conclusion, acknowledgements and
references.

Introduction: The introduction should provide the hypothesis or the rationale for the
study. Give only pertinent references.

Materials and Methods: Give the full technical information so that the experiments can be
repeated. The sources of all materials and apparatus must be provided.

Results: Present the results as concisely as possible in logical sequence. Avoid unnecessary
graphs and figures. All tabular data, if needed, must be accompanied by either standard deviation or
standard error.

Discussion: Provide an interpretation of the results in relation to other relevant studies. It
must not contain extensive repetition of the results sections.

Conclusion: Emphasize the new and important aspect of the study. Link the conclusions
with the goals of the study.

Each table or figure should be prepared on a separate sheet. Photographic prints must be in

black and white, shape with high contrast and not smaller than the postcard size. Drawings are



clearly prepared with black drawing ink on white paper. In the text, an appropriate space should be

provided for each table or figure as indicated below:

for Table 1. or for Figure 1.

References appeared in the text, should be cited according to “the Uniform Requirements
style” (the Vancouver Citation style). The references should be listed numerically and in the same
order that they have been cited in the text. Only the original documents should be used as
references.

List all authors up to six authors. If there are more than six authors, list the first six authors
follow by et al (et al means “and others”). Use the title of the article or book as author when no
author is given. Only the first word of journal articles or book titles (and words that normally begin
with a capital letter) are capitalized, and do not use italics or underlining.

Each reference should be in the order according to the following samples:

1. Citing a Journal Article
Examples:

Hoorfar J, Cook N, Malorny B, Wagner M, Medici D, Abdulmawjood A, et al. Making internal
amplification control mandatory for diagnostic PCR. J Clin Microbiol 2003;41(12):5835-7.
Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of radiolabelled big ET-1 in

human kidney as a food ingredient. Biochem Pharmacol 1998;55:697-701.

Coffee drinking and cancer of the pancreas [editorial]. BMJ 1981:283:628.

2. Citing a Text/Guideline

Examples:

Greenberg AE, Clescri LS, Eaton AD, editors. Standard methods for the examination of water and
wastewater. 18th ed. Washington DC: American Public Health Association; 1992. p. 9-94.

The United States Pharmacopoeia. The National Formulary. 23th ed. Rockville: United States
Pharmacopoeia Convention, Inc.; 1995. p. 373-5.

Thai Pharmacopoeia. Vol. I ( Pt 2). Appendix 1.1 Reagents. Bangkok: Department of Medical
Sciences; 1993. p. 1472-5.



International Organization for Standardization. ISO,’IEC Guide 25. General requirements for the
competence of calibration and testing laboratories. 3rd ed. Geneva: International Organization
for Standardization (ISO); 1990.

Stedman's medical dictionary. 26th ed. Baltimore: Williams & Wilkins; 1995. Apraxia; p. 119.

3. Chapter in the Text

Examples:

Phillip SJ, Whisnant JP. Hypertension and stroke. In : Laragh JH, Brenner BM, editors.
Hypertension : pathophysiology, diagnosis and management. 2nd ed. New York (NY): Raven
Press; 1995. p. 465-78.

Bennett GL, Horuk R. lodination of chemokines for use in receptor binding analysis. In: Horuk R,
editor. Chemokine receptors. New York (NY): Academic Press; 1997. p. 134-48. (Methods in
enzymology; vol 288),

4. Legal Material

Examples:

Airlines Equipment Amendment Act 1981 (Cwlth), s. 19(1)(a)(ii)

Public Service Regulations (Cwlth), r.83(2)(a)(ii)

Preventive Health Amendments of 1993, Pub.L. No. 103-183,107 Stat.2226 (Dec. 14, 1993)

3. Organization as Author and Publisher (Including pamphlet & Package Insert)

Examples:

Department of Medical Sciences. Guideline of method validation used in pharmaceutical
analysis. Nonthaburi: Department of Medical Sciences; 1995.

Pharmaceutical Society of Australia. Medicines and driving [pamphlet]. Pharmaceutical Society
of Australia;1998. DR-7.

Lamasil [package insert]. East Hanover (NJ): Sandoz Pharmaceuticals Corp; 1993.

6. Citing Conference Papers/Conference Proceedings

Examples:

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical
informatics. In: Lun KC, Degoulet P, Piemme TE, Reinhoff O, editors. MEDINFO 92,
Proceedings of the 7th World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,

Switzerland. Amsterdam: North-Holland; 1992. p. 1561-5.



7. Citing a Newspaper Article
Examples:

Lee G. Hospitalizations tied to ozone pollution: study estimates 50,000 admissions annually.
The Washington Post 1996 Jun 21; Sect. A:3 (col. 5).

8. Dissertation

Example:

Kaplan SJ. Post-hospital home health care : the elderly’s access and utilization [dissertation].
St. Louis, (MO) : Washington Univ.; 1995.

9. Citing Internet and Other Electronic Sources

9.1 Journal on Internet

Examples:

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial online] 1995
Jan-Mar [cited 1996 Jun 5]; 1(1):[24 screens]. Available from: URL:http://www.cdc.gov/

Garfinkel PE, Lin E, Goering P. Should amenorrhoea be necessary for the diagnosis of anorexia
nervosa ? Br J Psych [serial online] 1996 [cited 1999 Aug 17]; 168(4):500-6. Available from:
URL:http://biomed.niss.ac.uk

9.2 Websites (WWW site)

Examples:

Hoffinan DL. St John's Wort. [Online]. 1995 [cited 1998 Jul 16]; [4 screens]. Available from:

9.3 Web Based/Online Databases

Example:

Kirkpatrick GL. Viral infections of the respiratory tract. In: Family Medicine. 5th ed. [Online].
1998. Available from: Stat!Ref. Jackson (WY): Teton Data Systems; 2001. [cited 2001 Aug
311

9.4 CD-ROM & Books on CD-ROM

Examples:

Clinical pharmacology 2000 [CD-ROM]. Version 2.01. [cited 2001 Aug 7]; Gainsville (FL): Gold
Standard Multimedia; 2001.



The Oxford English dictionary [book on CD-ROM]. 2nd ed. New York (NY): Oxford University
Press; 1992,

9.5 Journal on CD-Rom

Example:

Gershon ES. Antisocial behavior. Arch Gen Psychiatry [serial on CD-ROM]. 1995;52:900-901.

9.6 Other Software:

Example:

Epi Info [computer program]. Version 6. Atlanta (GA): Centers for Disease Control and

Prevention; 1994,

For further information see

URL: http//www2.dmsc.go.th/Web/DMSC.LIB/pageS5.huml

URL: http//www2.dmsc.go.th/Web/DMSC.LIB/VANCOUV.PDF

Abbreviations should be based on the U.S. National Library of Medicine in Index Medicus.
The body including tables and figures of original and review articles should not exceed 10-25
pages, and for other kinds of articles should not exceed 2-15 pages.

How to Submit Manuscripts
Two copies of the manuscript including the original one and a diskette should be sent to
the editor at the below address. Papers which tend to have legal or ethical impact must be submitted
accompanied by the guarantee letters from the authorized organizations.
All submissions will be acknowledged by the Editorial Board. Those unaccepted will also
be notified. The Editorial Board reserves the right to edit any manuscripts for proper publication,
Following publication of an article, ten reprints will be supplied to the first author free of charge.
Editor, Bulletin of the Department of Medical Sciences
Department of Medical Sciences Library
88/7 Soi Bamrasnaradura Hospital, Tiwanond Rd.
Nonthaburi 11000, Thailand
Tel. 0-2589-0022 ext. 99701, 99662
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NYNIENTNUIEIUNIMINTHINENFNSMIUNNG NIINTNINTITUFY W.A. 25520 AMvualii
msfafefumNisuaramatugasddnmenaasmsunng Tasiimsdnn Jiesed 338 wasann
asdanuiuasmalulafidinmenaasmsunnd tanamsanuadugamwiiaudlssnmuuazaiuayy
maudlatlymamsageuasssng HunaiemsaiuayunssumMsduasasguilnarasssnmy Tasd
snamhiiiiddy fe Wudpnlfiamssedadummasaugunnuazina s IuBeINEa S qunw
sfusyuesiannssuulsEiuaumwiasl fiams lutlaatiussuugauam (quality system) fil#iulu
WanUfuemanaaau (testing laboratory) wuazviaslfiidnsaauiisu (calibration laboratory) udh
mmsgmmﬂaLtamau%'uﬁuﬁ'ﬂaﬂ @8 ISO/IEC 17025: 2005 General requirements for the competence
of testing and calibration laboratories Ffigammnuamumsudmsuazimmansuiulanesfiams
ﬁiﬁix‘uuqmmwf?mmiﬂmemmmmiaﬁmﬁmmi (technical competent) mmaaa%wwamsmaauﬁm
@aiald (technically valid results)® u,azfi”wﬁmﬂﬁﬁams‘?i"l%sxwqmmwl@i”%’ums%’usaqmnwﬁm%’mm
(accreditation body) azdnalufiemssansunamsnagaulumsmszvinsandme Tmﬂmmgmﬁﬁﬁ'a
MuuafE FMuUUSMITIIY 15 78 wazandnmsiuiu 10 98 Jamuuadnmsnadudaniede
Fof 5.9 izqﬁ}m miﬂszﬁuqmmwwamwmaauuazaamﬁﬂu (assuring the quality of test and
calibration results) Tngmmualiwesfiamsdaciiamandetunaumsuitalumsihssienmhidade
ypananadauuazdauiioy lagldindesiia laun 189819895U989 (certified reference materials)
7995U584 (secondary reference materials) M3NTIMNUTBUHBUNATENINYBIUHUAMS (interlabora-
tory comparison) ¥3anaaauANNTIUIY (proficiency testing; PT) msnagauheEIaNvIaITaY
msnagaudatheiiul} (retained items) NIDMIMANNFNRUSUDINANATD UV TUANIN BN E
apsetnaseu luussaiaiasiiaildlumstssiuammw msdhhubsuisumaszieias fiams
wozmshsumesauanuting dufanssufidesivasufiamsdunimtasdnataios 1 Wealfiams
wiaaaaidalusunsy (PT provider; PTP) ﬁan‘siuﬁgqamﬁalei”a'wLﬂumimuquqmmwmﬂmﬂuan
(external quality control) Lﬁaqmnﬁ'aaﬂﬁﬁﬁmsﬁ'awmaauw’%a’iLﬂswsﬁﬁaasiwﬁhiﬁm (unknown
sample) wudsnfumsliuimmasauudgnéd Taglustszmadi PTP fifilusunsudhuams liuzms
Tunegs Foaduwnsdigudshinn wdamszaldhalumsudiioiidniudedeiinideds
daslasunmsquamuanaanail witiy wiaududa Waslfuamsliimadanmnndnaniudeslduins
mamsaaiuanusrgraImMsEnHNnedauaNuHavaslfuamsmelulsand wazanuanily
Tumsiemauas Tull w.a. 2541 nasans thyiu da diinaumwwssanaudaaadsems (d8estah
#00.) lA0URUNaFaUANNTIWNY “MsFauiisunalianziazamandu ludadrsnlne fae
wazua”® Faududrunilwadasimsuddymaeswamenduluaimsuazarmsdatasuins anfiums
Tuge w.a. 2539 9 w.a. 2543 legshtinaumnaspundannsigasmnssulugiuzgussanaulatng
Turazthniuaslasams Ianaulinssinnemansmsunndifiu PTP wisudaoths (PT items) 3 %iia
fio tlwe Mdas uazun Taslasuanusuasinugialudesmaedaudiae mmasauanudhuiadediu
WozMINAFDUANNANH 2 U.S. Food and Drug Administration an3gauidm wesiiiumsludiums
ﬂs:ﬁ’uqmmwNam'ﬁLﬂs’lzzﬁwmﬁmﬂﬁﬂ'ﬁmsﬁLﬁwiauiﬂsqnWi NI 26w wazlaimadalusunsu
atheaiiadlude “msnagauanuinymsasaienzissiamanduluinlnauazdidas” auds
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miadagiizluluiu waslul w.a. 2556 tinzaueamsnagauaNNHNYMUITIINE
TugEndumaaiiiumsiamsiiedn fadaaandn wiaunalssiiunaamndn maisnaivue
lu ISO/TUPAC/AOAC INTERNATIONAL Harmonized Protocol 1993 waz ISO/IEC Guide 43-1
o uwnmemswauazmsanfivnunagauanuiing wastivelignarsangnianuiulalums
adiunu wazluigansurasmbenususssanumnsarsal jufmsmagaumuaasgiu ISO/IEC 17025
wlgnamsidsiunasauanudnglumsdsadiv Tl wa. 2554 laUSudaawmnszuumsaiiivny
TWdaanaasnu ISO/IEC 17043: 2010 Conformity assessment-General requirements for
proficiency testing #Usemalauny ISO/IEC Guide 43-1 aauat w.@. 2553 tiadudamuali PTP
Tadundjiauszlvmicesusas PTP Talumslimssuses  felamusuuazmvuaithnanaanudisa
lumswasuses  wazanfiumsaulasumssusesnnmiiesusasluigafiadauiuensy 2555 mslasu
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Wunan dsendaaldae yaiufasmselizeszuuquan wazsWanndsulpuimsasdnaaiiiaaie
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1. MTNLEULazMBUavBag/MTIn
p= v oA P = ~ v o a °
Imsmunuaeeaaiion s 1 fa w.6. 2554 09 W.6. 2556 ta l¥msmiumsnagauanumiuy
2e3 @na. AMIldszuuaamuuazlasunssusesmuinesgiu ISO/IEC 17043: 2010 melull 2555
MNUIUDENUDY 1 WU LazaeNamMsVaSUTaUUaaNY 2556 LWNDENNUDY 1 WY

2. M3uSMsIAMIsLiianasusas

2.1 (ASENANNNTDNLBIYANINTIUTEUUAMNIN

Joausliyamnamnasdu daudfusmsggaasszuvauiutanu ldfuanasidendunasgu
ISO/IEC 17043: 2010 wazidhlaununmmbitluszuugaumw Tesgufianuiiiendastumsioiendied
waslszidiuna xdasldfumssusuanudifndusdaildlummasauanuiing

2.2 MIIANBATIAMMN

Anwanasgiu ISO/IEC 17043: 2010 uazdarnaiiaammn duaaumsuiia wuuwasuduiin

EUMTUIMNITEUUAMMWUILMUIZTINT ATBUAINNNNAINTINNAEITBIAUM TN

3. mioi’uﬁum‘smmzuuqmmw

loun m'il,wiqé?mmzﬂ'ﬁiumiﬁﬂ%nuﬁmms (technical advisory committee) NI9INLHUNIU
(scheme design and planning) MIMLUUMIULNUNAFDUANNDIUIY (scheme operation) MIMIUAN
tuiinuazdayadunn (control of records) MinTadamuammwmely (internal audit) uazmsussyn
NUMUMIVIMNMTNU (management review)
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4. MmawasusasanuamaufInllsunsamagauanaiingndinuImsuazsuTasHasUfuRnms
nNeMansuins losfizunaunil
4.1 fedefumbhesuses ezennulsuladamvuazeimssuses
4.2 §NBAEITYBMIIUTEN
o & v .. Y v v a U2 2 a
4.3 Sumsasialasdy (pre-visit) lagivihgasalssiivuasassanan adssiivanmmn
ANUNTDNUIEANNABAATBINUINATFIU ISO/IEC 17043: 2010
4.4 UnT1AUTELHUAR (on-site assessment) lagAmMsRATIIUTTLiULAZEUSZTANUNY WTON
e Fnen wazkhgmsufiud Tdum 2 Jwihms ancanadsalivdssgauiansanaamsasiadssdiy
Y v U < Y v N‘ a a Vo (4
wazudsdaunwIasuaz/visdadunannulumsdssgatonsesalsady legldlemagdalusunsudnoin
o N a IS4 4 | < a U Y v a (4 v a
WinduanraratiadNnsdiidassdeniafianaiiuiiuanainauladogdsiniu gasralsziivuay
Yo L 3 Y L Vv 1 G Vv L4 lﬂl v
Hialusunsuasnnsunsu lesmvuessaznarliamangiuud ldaunwsasuaz/viadadunafinuly
kg < - Od v ld' a
wanasamely 3 Wau dunniunasadssdiy
4.5 UszunugSuResaudimangiuud lidaunwsamiadaduna melunmiimvue

5. MITNWIFIUMNUAzMIWANNaE I daLB

5.1 JuamaUsadiwihszia (surveillance) Tosanzgamalsafiuuasguszanuau muami
e fe 1 Tndmnmasnalssdiuaiaiausn

5.2 Wannuazaiuayusdnaumbanumely daa. iermerauheeiusaciiniy

We

nmamiumsmauwuive liussaihwneildnslidedios Ture w.a. 2554 89 2556 fika
maauiiumsusnifunetd Gl
1. wamaaiiums lugnaaan 2553 fafueney 2554:

1.1 nmsdseanuwion Usznaude yaansiidanudanuamansouaziianusgasiy
anundanzasaiasiiagunsailumsiadeudiadne Wonlfiamsiianuminsolummaaauanuiiy
iadendu anueds warliainue (assigned value) fnangrumslasumsiusasmusnasgu
ISO/IEC 17025: 2005 Nnaiinanasguviasljianms Jamwuaithvinewasidanuuunagaunnuiing
fienuwdandnny 2 uwu ldud uwumsiianziesiamenduluimlnauasiides wozunumsias
ansaiimiadagigluems

1.2 sannuyeansiiedasfuianssunaseuanuinaithvang wasdaudiu
msausNdamrLaMNINaTY uazenaaaallumsdifivny Fdales aaraynssumMIFaUfiBUNa
eI JUANM TN ININENENFASINIUNNG DU 7 AU

1.3 udvaayaansiunsauiambiiddaluszuu ldun giamaqunmn (PT-QM)
I}ﬁ'ﬂﬂ’lﬁ‘d’lmi (PT-TM) ;jﬂsxmmmuﬂ (scheme coordinator) ;jm‘uqmaﬂms (document control
officer; DCO) sauﬁgqLLqué’T'wjﬂﬁﬁawﬁwﬁuwuw%av‘hf’aalunnﬁhLmu'q #y ISO/IEC 17043: 2010

U

%8 5.1.5
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1.4 LLGI'le\iﬂmxﬂﬁuﬂ’liﬁﬂ%mﬂﬁ%’lmi (technical advisory committee) ﬂsmauéﬁﬂuﬂﬂa
Afienuidmmydumaialumsioieudiegauazadanls dmhilumsimuagluuunasnawmums
NAFUANNEIUIY %yfu'qLLazLLh”i'JnquﬁanLﬁﬂﬁumﬂmsm'%sm&’aashq Tanudafiuuaziauauuzis iy
HOUDITNNZN uazmaUTUDIdaNAdEIBUNTU (feedback) MNENZN 0N ISO/IEC 17043: 2010 %D 4.4.1.5

1.5 avhanasaummnuazaylaly fail

- gilaammw 5%d QM PT 20 Revision No. 00 ayiidl#iila 4 nangiaw 2554

- HumpumIUiTRNY faruuaduusms s 11 Bas ldud masheenaduna
wazilasnunadsslamiiudon msmuguanas Msnumumsae Jaiduauazdadyan Msdansdasssey
wardagnssal mamuaunui i llmudamwue maufiamsudly msugiamsiiostu msdamsdaye
manaaauanunylagszuudiannseilng msmuauiuiin mIanafiemuaamwmely uasmanunu
MIVINS

- ifumaumsﬂﬁﬁaqm Farmruamuinms 11 12 Fae laun MIMeuey Mmmasay
anufluiladniuazanuasia adadldlumsmagauanudnng msuaussuasmsuandiadadng
MINENUKININAFBUANNEINGY LaEMIINTIANNAUFNIZN

- wuuiuiinfanssumudamuuamuudms laun Master list tanansnumwluszuy
MskanNeenas uinnumuenasasmwlsznl duiinmsmumumsss daduauasdaduan Uuin
A1590N1598589138U Uuiin Compliant log ﬁ'uﬁﬂmsmuqmmﬁlmﬂulﬂmm"af‘imuﬂ Junn
Nonconforming work log Juiinmsun ladaunwsas Uudin Corrective action request log U
msUftdmatlasiu uiin Preventive action request log tiufinmsdsasdayanialusisafiudas
AaNADT Uuiinuaumsasadamugamwmely Tuiin Audit checklist uaztiufindaunwias/dadane
AN internal audit

- wuutuiindanssumadaivuacuiznnms laun duiinnmseianaiagie dudin
managauenuiluiadmiunazanuady Tufinmamusaullsunsudidasulumanesauanuiy
ety wuuluadpsuhsumesauanudnng wusauiufadn tufindayeuaiansiuassandn
LUUEUBANNAALTLEBIABIENSTHMSTUTNNTNMS wazLuUNBNURNIMNAFaUANNTIUY

1.6 duunaundn oy 100 au luiudl 26 nsngean 2554 Taadinennsussensanud
329 malssAugumnwuamsnagauraaiasl fUams uazmsduianudaiiuuasuaaziaundunnaunan
iierhdayaslszgumumuuimsdaly

1.7 lasumsasnademuqumumely aifiumslesanzaynssumssauiisunaszning
woslfliGimauasnsuinenaansmaunnd dauil & fumeu 2554 Aasganafiaomu wudaunwses
fhuwdms 3 4o dudmms wudaunwses 3 9 uasdaduna 1 9a suiiumsudlauwdusaiila 10 gaeu 2554

1.8 Ussgumumuvimsssuugamn luduil 16 Auseu 2554 laagdanisgaumwiiiy
HSuiiagaumsinmstuszgy fuimsggasasssuuaammiulszsumsiszgy inszmslssgnasaungy
msfinsananunzanasulasuaziuaounsUFTENY MINuMUNENUINMIUEMs wevad
msmsn&mmuqmmwma‘luﬁsjmm msufidnsudlanazilosiu wanisasadsziivainmiheiuses
Gilasnndaldlasumsasiadszdiu Selafimsfinsannseil) mswasuwlasnany wagziaunduan
dan3n Tasaudeu wisgnaaal fatuauurlumsuiuly wastladeiifadosdug
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2. wamIaiiums lugnaaan 2554 fafueney 2555:

2.1 TNUHUMITYBIUTNANNANINIOFIN LUSUNTNNATOUANNTNNY NNNTINENANFATUINS
Tosivuadiaio fo Muuuuiildfumsiusasasadas 1 wny meludaufueney 2555 fvuagsu
HoZaULaEHMAUAAIN mifiumsmuunuiinSuazudilamiianadiedu Tasdfanssusan 6ail

2.1.1 ssgunauwulasanznssunsivinniznms emu ISO/IEC 17043: 2010
#9 4.4.1.3 uasdmnianasneasdeaunuannudnszgu luiuil 11 gaew 2554

2.1.2 ?Jﬂausuqﬂmﬂi‘ﬁlﬁ'mﬁm nangas damuua ISO/IEC 17043: 2010 uazddd
% omanesgu ISO 13528: 2005 ldud ausumeuen salasnsuineneaniusms 1 a3e 2 Tu ffid
ausN 10U 2 A wozausumaly 1 A 2 Tu fididrausn Sunu 20 au

2.2 asnademuaumwnely fafvuadidnms nummathgmaeden wisussuas
uandedees wiatuil 12 wwne 2555 wudaunwias 4 9 udlaudiaaiile 24 wauman 2555 farmua
dhundms asndamuileTuil 30 nsngen 2555 wudaunnies 2 7a udlaudusFale 11 Auseu 2555

2.3 Uszgunumuuims laduil 20 funew 2555

2.4 Huwefusas finssunums dail Anwngsudeunssdaulamsuamadusasgialusunsy
nagauANNEINNYanlfidms (LA-R-06)® nsantanasisznaudmuniusess (LA-F-202) wasdulw
wihedusas wiannadaduanss ldun gilaaamw duaaumsaiivny uasnenuatusuysalatiy
ange Tudauunsay 2555 TasmhesusaslaninasaUssdiudasdu (pre-visit) Tudud 20 NNMWUS
2555 lngnwuszuuidmawazianansigalifulumadammuainu s 4o uasnenunamsanaiadun
mhesnuiienuwianiiazldsumsenatsadiu madsulsuasudledaunwiasudiadamelunm so Ju
FafEamegauamuazgiszanuuaun Taudlafulpmuildfudiwesdaanmswangumealunmiimvue
wdanty Jufl 13-14 wow 18 Aguieu 2555 whefusaslditasaszdiuae (on-site) wudaunwias
S 7 78 Huduudms 1 9o waraudnms 6 9a fe deunnsesiildifulumamnasgiu ISO/IEC
17043 2010 98 5.1 BIANT 19 4.4 MIVBNUUY B 4.7 MIIANWTBYAUIsMIUILNUKD UasdD 4.8
FENY  UBTWUARFUNAUIY 5 4D HIamMIAuMNULasUITEULNYT uh ladaunnIaeuazaeandns
wangnuilatuil 7 demew 2555 wazmhesusasimsanlvmaiuses onwlususasenuaansogaalusunsu
msnaseurnNEINaaFIAMs wanseasusessruunuil naseusnudnna-0004 Juil 18 Aumey
2555 MU 2 uwy #e wiu axwamandulutnlnauazmdas dufiums 1 soudell uasuaun aiadl
miadagizlulaiudad aufiunms 1 sauds 18 o

3. wamaaiums lugnaaan 2555 faiueney 2556:

3.1 MNUKUMTBRYIEMTIUTRIANNEMINTaEIalUTUNsUNATaUAN NNy N LAY
Tosmvuadiia fo Munuwuiildumsiuseaiindusdnios 5 uwy meludaudumey 2556
nnUszaumsaimslasumsiusedudl 2555 Semmuahung wazdanununagauanuginyiiany
wiau Toun wwus madenzihmaad uwus madwansilanglnh uus maensiiagdudaluams
uwa M neiadienzluanms wasuwus mainnzinaulueiasen wioniidasmseinmnamunm
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Development of Proficiency Testing
Quality System on Food and Water Analysis
(2011-2013)

Kanokporn Atisook Jitpaka Suntudrob and Wischada Jongmevasana
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

ABSTRACT Proficiency testing (PT) on food and water analysis is a major component in quality
assurance of food testing laboratories. It provides external independent evidence of the validity and
comparability of measurement result based on the interlaboratory comparison approach. It can ensure
that laboratory’s customer can use the analysis results for control, improvement, importing or export-
ing their food products. There is not many domestic proficiency testing providers in Thailand at present
and their services are in limited test. Testing laboratories are necessary to participate in PT programs
from foreign countries and their costs are high. Bureau of Quality and Safety of Food, Department of
Medical Sciences has developed and managed its quality system to comply with ISO/IEC 17043: 2010
requirements and has been accredited by Department of Sciences Services since September 2012.
The process of quality system development concludes planning and setup target achievement,
preparing and request for accreditation, maintaining accreditation status and continuous improvement.
ISO/IEC 17043 accreditation can show that accredited PT provider is competence to operate PT schemes
on a consistent basis. The advantages of PT provider accreditation also include confidentiality of laboratory
participants to get accurate and qualified services and reduction of cost compare to foreign PT. Result of PT
participation from accredited PT provider therefore can be objective evidence of competent laboratory for
ISO/IEC 17025: 2005 accreditation. The achievement of quality system development from 2011 to 2013

can be used as guidance for other PT providers.

Key words: Proficiency testing, Food and water analysis, ISO/IEC 17043: 2010, accreditation
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lag LC-MS/MS

nasgy thaziumi  wazden umnardyawdy
FningamwuazaNNaaaiyaIms NSNINGMFTATIIIUNNG DUUGIIUUR YUNYS 11000

undnga laWannuazasnaeuanugndasadisimnsilulasyusud wonlulay luemns snnu 4 xiia Fuily
mgﬁ'uﬁ"wmm?m%ymmﬂﬁL‘%ﬂ'ﬁ'ﬁmﬂ%‘lumﬁnuﬂsﬂﬁmL%a"lué‘fmi @@ furazolidone, furaltadone, nitrofurantoin
U8z nitrofurazone Tﬂﬂmiﬂzjufaaxgnziaﬂamﬂatimam%a u,azmnﬁwﬂuﬁaé’mﬂugﬂagﬁuﬁ“ (metabolites)
léun 3-amino-2-oxazolidinone (AOZ), 3-amino-5-morpholinomethyl-2-oxazolodinone (AMOZ),
1-aminohydantoin (AHD) w82 semicarbazide (SEM) %ﬁﬂ&juawnwwqiiﬂ (EU) ﬂixmﬂﬁ'mslﬁ'aﬁﬂziuﬁ Lfimmﬂ
wnlidussiouzde msenadwnziliinamsanmalagnwannlesis LC-MS/MS Taamsdasdiadhemanse
hydrochloric Gaa4 e lmanndavignaannnaniisuegiilusiuludate wiaunvhufAsen derivatization ud
FMsanacme ethyl acetate wasnniuialasiuaanee hexane anaiwneisiiouazU3nasheweias LC-MS/MS 33
Mnanieinauesmsasiawy (limit of detection, LOD) 284 AOZ uaz AMOZ ihnu 0.1 lulasnsudanlansy AHD
waz SEM whnu 0.5 lulasnsuaailansy maainnnzasmsiadelsina (limit of quantitation, LOQ) 284 AOZ uae
AMOZ whitu 0.3 lulasn3usanlandu AHD waz SEM uhiu 1.0 llasn3udeilansy gramsdensiitlianuduiug
Wuduns (linear working range) MU 0.3-5.0 lulasnsuaanlansy laedia) correlation coefficient
Tu229 0.9978-0.9999 Taadinnuuiy (accuracy) LEAIABARAE % recovery BgludN 65-120% LATANNLIEN
(precision) wdnag %RSD agludie 0.1-15.2 Mnnsigadannldlavadidnuindulumunaninasd
wazdaulafiginnuaaznssnmsanmsuazeniue LtazmmsﬁmsmuQuqmmwwamﬁmswﬁﬁ European
Communities fvua  lamifiumsdhnavsinumsandesasanslulosfusud wonlulay Tuiladed wiasly
Forfh hite unns lase wazudls Tuzaeill w.a. 2554-2556 TINNIEU 579 Faths ANy 13 Tae Aadludasay
2.2 a519NU AOZ uaz SEM ludafih s dhathe Usinaiasiany aeni 1.0 - 2.4 uaz 2.2 lulasn3udanlansu
mueu wazwy SEM Tuuaea T wazudl 5 draghe Usinaiasianwy veeni 1.0 - 3.5 lulasnSudanlansy
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UNU

arsngululasyusud Usznauaae Y ludlow (furazolidone) Wiamlau (furaltadone)
lulasyalau (nitrofurazone) wazlulasysulndu (nitrofurantoin) Fufluen@ouueii3s (Antibacterial
agent) figaanzinuiisnlitusthan hemnsdumsinmnlsedadamelua1d lsadndalussuumadiuiiaan:
waslsninwisdadaludad wu H ane gns Ja 1d Uan wazfe® asseauldifluenshdauueiise
Tumaidssie gaslassaasananguiilsznauludmawmuusudimzdelulasniu Fanh s-nitro-
furaldehyde fdnwnsiilunadindas Lifindu Lifiss avaehldidnios uasazgndesameatemad
Tudas naneiilu metabolites #99zdudIauiiaifindee (38077 tissue-bound metabolites W3a
protein-bound metabolites #9aziiANNAIRINIY parent drugs uazazanarlutiiaiiovasdad
metabolites 289y l#dlau Wiamlou lulasysulndu uazlulasys lau #a 3-amino-2-oxazolididone
(AOZ), 3-amino-5-morpholinomethyl-2-oxazolidinone (AMOZ), 1-aminohydantoin (AHD) waz
semicarbazide (SEM) ¢ua1au G'Z';qman’uﬁﬁuu'ﬂﬁuLﬂuawsﬁaum’%q (carcinogenic) waLyn lALe
mMsnaawugludnd (genotoxic) Mlasumsudlaaluszaznanuu Wunarlvdlunanadssme wu awdm
aaale3e uanan gy SaTUf uasszmalunguanmwglsd (BU) ssmavhaldmsnguiliudafitldiiu
2wn3® Uszinalnglaimsvssmeuldmanguiinanluamaiiomadssdafauiu T w.e. 2541 nsena
inwasuazannsallasaniszmavinldaseisudiaiioysnlgdlovuazlulasynlaumanluamsuaziu
iithemsdatificdunaneasasil deanlull w.a. 2542 Ussmadsnanlasumsuiuliaseunguasngu
Tulosyusudnona® U w.a. 2536 nasnsnmmsngaldaantssmeatiufl 151 Fae fvuaingivhald
Tuawns Tasmuualiomsnnsiiadesasnlinumstudiourssmsngululasyusud® wisuduildiinny
AnznssNMIaIILazen laaantszma (Ges vaninasi Sauls wasismsanalinnsimaludioumsiad
waziialuans mvuahasdedddizasa uasiasfiamsiianumansalumsenanuuinamsuudlon
M3 AOZ uaz AMOZ ldaghaiassnnt 0.3 lulasn3udalaniu AHD woz SEM Idahaipasni 1.0
lulasnsudanlansn®

Tuddll w.a. 2545-2546 anmnglsvlaudenussuumsiisunsamsuaImsuasudannsiaImns
(Rapid Alert System for Food and Food Product, RASFF) ﬁm‘iwwuﬂﬁﬂﬁﬁluxﬂa:uluimiwul,l,’i‘uﬁ
wanlulasi andlugmmduduiauanieliuduiamntsanalng 3u laviu duds Feewy wamoeed
wazuNFa wazlull w.a. 2547 69 2550 daasaanuMsanaassnsngy lulasyusud wanlulav Toawmnsz
AOZ uaz SEM Tuawnsussian i it Tala uik Lﬁﬂﬁ(ﬂ’iﬂ’iiﬁ!ﬂ’i%ﬂm KaTRIMIAINIUMSIN NNNFY
Ussnauouiaide wi Tng snieide dulailides Geewnw u Buds Teame Grlumenduanmngls3ale
29NINATMIMUANTUMNNUILNAGINGIBENENIAINN Commission Decision 2002 waz Council
Directive 96/23/EC® ™ © © Taglvilimsasindauasananlududiaanarimn shipment andaym
Fanamasiauliifiuhaunwessamsivssnauuilaamelulszmaaaiimsandsaasmanguil
ELEUNY

mynnzisnsngululasiusudandluems Tasmllazasaialugisesnseyiusiivuagiu
ilaifiadhe 9 delufedashmsusnasmaiiean Tasmatesamewussdansalalasnanin (HCD) ldas
metabolites Hfznaluanadnannmndamanmaay daudidashlimsmailagluglasaywusis
snevasluanalvajiulasshusuiums derivatization Tasansiidealffludhlifoayiusde 2-NBA
(2-nitrobenzaldehyde) u,&i”a'v‘iﬂﬁmsu%qwé (clean up) %aﬁLwﬂﬁwmﬂgﬂLmuuﬁuwiﬂ'sw%'m?au
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289 matrix 14 @y M3ld SPE cartridge, liquid-liquid partition {ludy vldsnalumsindes
frag uwazAlgegy wdrhmseasaSeriauazusanalaseias UV photodiode array, ELISA,
LC-MS w38 LC-MS/MS(® (0 12109 g0 201 33031 W anndamsie3eadaaehaain McCracken RJ
st Kennedy DG Taathmsanaaeds total residue waztSusanaansiadinlalusunay derivatization
T manzaw Lﬁmwaﬁ’vami"]mmﬂﬁﬁmmsmﬁamﬂumsagﬁuﬁ (derivative) Whiiu Ltasﬁwiﬁawsu%qwg
e hexane Fiasananilsnsadenziuiiosathlanainuas wu dedad wisdludad ull uaws
Toing 1hide  wodsudnailasnada lWusnamseiiias Uszuiamldse asiasadoinies LC-MS/MS
Fufuadasiiafiianuliwssanuiiwzgs mansoanasaumsisiliinaiasldaiauiug

Idhmanadeuanugndaswesis (method validation) Tagldiileds iald s uuwe was
Towe Hudunu (representative matrix) ¥Mn5IAIeH method blank, matrix blank, limit of
detection, limit of quantitation, linearity and working range, accuracy 8¢ precision 61
EURACHEM Guide 1998"* uazlansiamsilSasuiiaunamsiensissniniaslfudnslumsnedau
ANz (Proficiency testing) fuwirsnuidaiole Lﬁaﬁuﬁ'm'ﬁﬁﬁlé'ﬁmmgnﬁ'm A RERGEY
mmsaﬁﬂﬂ%ﬁmmﬁmswﬁéﬁaeimﬁ'amuquqmmwmmimmﬂgwmﬂ uaztienusaIUMIinMsANAIS
dlumaihssTianulasadelifuguilan vennnilddlfifudayaiiugulumsnausilifumieny
fitendas tiallasiunazithssSamsldansmariiaaly

ﬁ'ﬁtﬂﬁtl’ﬂgﬂ'ﬁﬂl']ﬁﬁg'lu

FIUNIFIU | 3-amino-2-oxazolidinone (AOZ), 3-amino-5-morpholinomethyl-2-oxa-
zolodinone (AMOZ), 1-aminohydantoin (AHD) (udnfausiuae Witega Laboratorien Berlin, purity
> 99%), semicarbazide (SEM) (kanfAa9ivas CHEM SERVICE, purity 99%) uWag internal standard
AQOZ-d4 (purity > 98%), AMOZ-d5 uaz SEM-"c (purity > 99%) winnalundeSamive Witega
Laboratorien Berlin

#1518 : methanol (MeOH), ethylacetate (C4H802) a2 hexane (C.H,) Wy HPLC grade,
2-nitrobenzaldehyde (C7H5NO3), trisodium phosphate dodecahydrate (Na,PO,.12H,0),
hydrochloric acid (HC1), sodium hydroxide pellets (NaOH) w8z ammonium acetate (CH,COONH,)
({lu AR grade (muii 1)

ta3asiiauazgunsal

1A3a%a 3 eunia waz 5 euvi, refrigerated centrifuge, vortex mixer, turbo nitrogen
evaporator temperature controlled, Lﬂ‘%awmﬁ’a, micro pipette 2119 10-200, 20-200 a2 100-1000
INIﬂﬁﬁmi, screw cap centrifuge tube 21160 50 488803, test tube 1A 10 NaddNI, micro-spin filter
tube 0.45 um PVDF, TR LC-MS/MS usznaueeg binary pump, autosampler, micro vacuum
degasser, thermostated column compartment: Agilent 1100 series, detector %i® triple quadrupole
mass spectrometer: API 4000 Wazaaaninlalumsusnaisae zorbax SB C-18 150 mm x 3 mm,
5 um @13U mobile phase MlFHuszuudhazae 2 ¥ila Fedwhazae A fia 0.5 mM CHsCOONH4
wazdrazans B #o methanol Tusunsuiildlumsusnasngululosyusud wanlulas #a gradient
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Parent compound Mletabelite Derivative
(a) furazolidene Ib) AQE ic) NZAQZ

Hﬂzw? EH2 . N2
hg T L
Lg L\f

(d) furaltadone (e} AMOZ if) N2AMOT

a o] 8]

A A s
N ;K, o "L OD L,

(g} nitrofurantein (h} AHD {i) NPAHD

o Q
NO-
e A, A A
—\ : L4

(j) nitrofurazone (k) SEMI (1) WPSEM

Fa
X
-]
A

L;

) (o] O

A PR N
DN O NH SHH N NN NHT SNE
T TN "

P P ' e v 2 ' s
AHNN 1 Iﬂ‘é\‘lﬂi’]ﬁ’ﬂ'ﬂ\iﬂ'ﬁﬂQ'Nlu‘[ﬁliwutﬁuﬂ Ltazagwuﬁwmmanﬂu‘fmﬂuusua

Tael% flow rate 0.6 ml/min BRlFluMFencinemae 15 il Taeilanizues mass spectrometer
Gail

- ion spray voltage: 5200 Volts

- temperature (TEM): 450 ageninalded

- collision gas (CAD): nitrogen: 5 psig

- curtain gas (CUR): 13 psig

- ion spray nebulizer gas (GAS-1): 52 psig

- TIS heater gas (GAS-2): 58 psig

- entrance potential (EP): 10 Volts
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amsumsienzilas MS/MS nuasazgnin iiilulaasuuinles electrospray ionization (ESI)
losauiilaazgnitaseviais Selective Reaction Monitoring (SRM) mode loa@n® mass 9l m/z
(M5199 1)

M319A 1 MS/MS fragmentation condition

precursor ion product ion Dwell time DP CE CXP
component (m/2) (m/2) (ms) (volts)  (volts)  (volts)
NP-AOZ 236.3 + 0.5 104.0 = 0.5 (secondary) 150 40 39 20
NP-AMOZ 335.2 £ 0.5 134.1 = 0.5 (primary) 150 40 24 20
NP-AHD 249.3 £ 0.5 262.0 + 0.5 (secondary) 150 46 45 5
NP-SEM 209.3 + 0.5 291.3 + 0.5 (primary) 150 46 23 8
NP-AOZ-d, 240.3 + 0.5 104.0 + 0.5 (secondary) 150 58 40 11
NP-AMOZ-d, 340.2 + 0.5 134.1 + 0.5 (primary) 150 58 26 7
NP-SEM-"%¢c 212.2 + 0.5 166.2 + 0.5 (secondary) 150 32 15 24
192.2 + 0.5 (primary) 150 32 26 24
134.1 + 0.5 150 32 26 24
296.3 + 0.5 150 32 26 24
168.0 = 0.5 150 32 26 24
20819

1. manadauanuldlansdds Tatilade Wiald Wi unwe wazldne Wudunuasnguiiiadnd
4 PR , v e
wazteIaaly Wadein Wk uy 1o wazuihlumsneaauis
2. MIa151USINUNNA UG W.A. 2554 - 2556 LAEIATILHAIDENDIMNTIIN 579 FIBEN
Town adniuazeIadly 190 Moe HBdM TN 201 MBENN WIEN 9 MIDEN UNEN 83 MIBEN LU

L4 1 YV W n d‘
36 1198 waztth 60 Maee (NINN 2)

M990 2 MnuMeeNIMsaTITIANLK U 2554 - 2556

HUNAIDEN /N UIUNIDE

?J W.4l. v v v v vy v
A o = A @ fo ° = i Yy
Wadaiuaziadaely LUBFENIW UINN UM 1?1 AN wik
2554 16 7 5 38 8 4
2555 92 129 2 30 21 26
2556 82 65 2 15 7 30
EREY 190 201 9 83 36 60
ada L4
IDIAINENH

139nm (extraction)

fhatailadnd wdasluiuaaziBan 1hie 5edaea 1 03y fatauns wil wazliue Fadath
0.5 n54 ldluviaan screw cap centrifuge tube 2U10 50 §aaaN3 LAN internal standard, AOZ- d4,
AMOZ-d5 uaz SEM-"c fiszu 2.0 lulasniudailansy v 0.2 M HCI 5 fiadans wehlinawniu
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1§13 100 mM 2-NBA 50 lulasaas iudhe vortex mixer Uszanas 1 10 waz incubate figaumail 37 + 2
aaFnaLded 1Y 18 HIkg ﬁwﬁaashqﬁy'qﬁﬂﬁlﬁuﬁqmwgﬁﬁm L#n 0.3 M Na,PO,.12H,0 13105 500
Tulasans U3u pH Fu 7.0 + 0.5 628 2 M NaOH ilushe vortex mixer Uszanss 1 wndl afiasie ethyl
acetate 10 NadaNT WAL 5 Nadans MUAOU leewe1ale shaker LU 9 centrifuge @ 3,000 58UGDMN

WU 10 N @Gl"ffu organic solvent Twldluvasn centrifuge tube S¥L%8%U organic solvent AUUWY

n1§ﬁ11ﬁﬁ1iu§&1ﬂ§ (clean - up)

azang residue 018 hexane 2 #3305 udzaNIBzMENTNUDY MeOH: 0.5 mM CH,COONH,
(1:1) 1 Hadans dmudhahailadat ihits uar 500 lulasans awdudmathaunws uils Tine iy
ilushe vortex mixer MeidliuBn?u 9oz hexane 714 i hexane 2 fiadans afnz tilamaalusiy
SnAse sessaraedaatneld micro-spin filters 1l centrifuge HANNEI 5,500 sAUABINT WY

10 W9 masazaaNnsaslelaly HPLC vials 7 i liAwnsvsiouwazUsinalesiasas LC-MS/MS

NMINAFBUANINGNABIZNIZIATIZH (method validation)
73835190511 11033 7 (calibration curve)

@384 matrix — matched calibration curve Iﬂﬂ‘g'\i matrix blank MUY 6 ¥ADN WAILANFIS
MA55 U AOZ, AMOZ, AHD uaz SEM 6 S¢@UANNENTY 0.3, 0.5, 1.0, 2.0, 3.0 udz 5.0 LulAsnsu
danlany tiiw internal standard enuidndu 2.0 lulasniudailonsu lunnvaae Nniurhmsada uas
ﬁﬂﬁu%qw%(mﬁaumsaﬁ’mé’hashq AINNNNNIANITFIU 529N (LU X) DRNTIUANNTNTUYBITITNINIFIU
UaANMNLINTUYDN internal standard (concentration ratio) AU (LAY y) BATIEIUVDY peak area B84
M3M351U Uaz peak area 24 internal standard (peak area ratio) MuMMFNUsEaNSandNRUSYR

Wesdu (Pearson correlation coefficient, r)

31@572% method blank was matrix blank

method blank: #famiiddeneiinannlosldasiaiinemue ualafidhaghe @iy internal
standard RszeuanuguTy 2.0 lulasnSuaanlanu

matrix blank: aﬁmﬁafij ilald while unee wazldng IFIATI9W LA internal standard
Fszauanuusy 2.0 TulasnSudanlansy

Aaa397a method blank oy matrix blank 1#iA3ed LC-MS/MS tilaghil mass wia peak

SUMUANEITINATTIUNID 1N

MIMAANNAVBINITNTIANY (limit of detection, LOD)

nadaue LOD Tasidnmsinasgiuaslu matrix blank Usmnalndidasdussduiiongauas
matrix matching calibration curve ¥ internal standard ﬁsxé’umml,ﬁ'uﬁ'u 2.0 lulasnsudanlansu
Pniufiududr LOD Tagyhnsnagau 10 %1 wanaaliny false negative wazdaslidayanae

signal/noise >3
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MIWTAPNAVBINTINBIUTHA (limit of quantitation, LOQ)

nadaulea@nasnnesgn Uszann 2 whaee LOD wazi@u internal standard fiszauany
dudu 2.0 lulasniudanlansu adlu matrix blank Swaszd 10 2 minalsinaisunua snNesgIu
WA % recovery, % RSD uaz HORRAT

MsnagauANNTuEUATY wazd1anTIAIEy (linearity and working range)
naaaulaeiinmsnasuasly matrix blank fiszduanududy 0.3, 0.5, 1.0, 2.0, 3.0 UAZ 5.0

Talasn3udailansy wasdu internal standard Rszeuanudndu 2.0 lulasniuaanlansn ez

JEUaE 3 21 85N TINANNFNRUS Sz concentration ratio iU peak area ratio 2B9ENTNIATFIUIG

4 FUA MU T

NITNAFAUANNULNY UAZANNTIE (accuracy and precision)

nogauAMMuELKazaNNiBasmeneiludnmsienziiduduasdesdransnasgu
3 seeuanuatu 1dud 0.3, 2.0 uay 5.0 lulasnudanlansuawiu AOZ war AMOZ hseeuanutamu
1.0, 2.0 wag 5.0 lulasnsuaanlansuamsu AHD waz SEM 11214 linear working rang wazify internal
standard PszauauEiy 2.0 lulasnSudanlansy asly matrix blank S@szvszduasz 10 %1 A
USinaufigunuasinasgu WEAnuM@aY % recovery, % RSD waz HORRAT logUsziiunamsnasay
anugndasuatiimunasimvuadil

aNNuNY (accuracy) mvuatnasisaniulagaads % recovery aglug9 60 -120" AMALTIE
(precision) tnasiaaniulagld HORRAT (Horwitz ratio) @ Codex waz EU mwnualii < 2 Tog
HORRAT (Horwitz ratio) @uigann

Experimental RSD,.
Predicted RSD,,

HORRAT =

MIENPUNMIMAdaumINDINY (proficiency testing)
EhIuMIsauiisusamlenziszrnindasl juamslumsnesdauanuaning (proficiency
testing) tnawigaNsy 1Z1 < 2

msusziivaanu liiniuaurainisitnsgy (uncertainty)
msUsziiuaanulinivauremsia®® Tasmilsdaunaswasanuliviuaunnuras suen
e liuiuaunaiue udrdnamenyliwiveuunnafissduanudaiu 95% (k = 2) Tumsuszidiuan
e liutuaursamsienzdaaianlanagau
Usmnaasiiny mbedlulalasniudanlandy (ug/ke) Tagmumnmanududuuasssiinsany

NN standard curve

Togldaumsidunse Y = aX+b
Yinawasdshesany, C, (ug/kg) = (Y -b) x C(ugrkg)/a
Tog X = concentration ratio, C, (ug/kg)/Cq (ug/kg)

Y

peak area ratio
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Ca = conc. of analyte (ug/kg)
Cis =  conc. of internal standard (ug/kg)
a = slope 284 calibration curve

=  intercept 22N calibration curve

WNea

nnmsdnmnmaiensiarsnaululasusud wanlulad W 4 #iie 1§un AOZ, AMOZ, AHD
waz SEM meldammsiitnug wuhaansoaannwsnasguanuduiussswin concentration ratio
U peak area ratio 2asanINATPIUGINT LG udnamdag 0.3-5.0 lulasnindanlansy lansniiiu
@uasaien r Tughe 0.9978-0.9999 waztilatasnzy method blank wassnsiaiinlananun uaz matrix
blank wasshaghaiiiads ald i unma uazldng Ty peak sumulugrassmsasiniamaithuineg

HaMSNAFBUTANNAVBIMIATIANY (LOD) whnu 0.1 lulasnsudanlansy sy AOZ waz
AMOZ uaz 0.5 lulasnsudailansn d1wsu AHD uas SEM lealvidyanaiiaiiangendy 3 whaas signal
to noise TuNNFBEN Srumannazasmsiodsng (LOQ) whiu 0.3 lulasniudailansy dusu
AOZ waz AMOZ uaz 1.0 lulasniudanlaniy dmsu AHD uas SEM wamsiigatan LOQ lagmstdnans
MATFIU IATIEA 10 2 Tagfldanuisiuan % recovery waglugie 65-117 %, % RSD luz 0.3-10.9
WarANNLAEen HORRAT luz 0.01-0.4 (91991 3)

MNP 3 HAMINAFDUANNUNULALANNNENNT=AU LOQ 289 AOZ, AMOZ, AHD waz SEM

%@ Nitrofuran metabolites
LAY
A0Z (0.3 ug/kg) AMOZ (0.3 ug/kg) AHD (1.0 pgrkg) SEM (1.0 ug/kg)

#%Rec. ~ #%RSD HORRAT  ®%Rec.  %RSD  HORRAT %Rec. %RSD HORRAT %Rec. = %RSD HORRAT
(s 81.2 5.4 0.2 99.2 2.7 0.1 101.1 41 0.1 100.3 1.1 0.04
Winln 96.7 4.4 0.1 100.3 0.3 0.01 99.9 4.8 0.1 80.6 5.8 0.2
I 101.7 7.4 0.2 109.4 3.7 0.1 117.3 3.7 0.1 85.5 6.7 0.2
UK 93.4 3.7 0.1 99.1 3.8 0.1 65.1 4.7 0.2 86.0 4.5 0.2
Taisea 87.8 9.8 0.1 91.3 10.7 0.2 112.4 3.8 0.1 88.3 10.9 0.4

uamsnadauandudunsauazdmsienzy (linearity and working range) N7NANN

Wadu 0.3-5.0 lulasnsuaanlansy lansvidunss ien r Tudae 0.9825-0.9999 (A5197 4) Msnadaum
v a aca sl o v v v 1 a @ ° o

ANULNULIZAN NN BN BINATNLENTLAUANNENTY 0.3, 2.0 Uz 5.0 lulasnsuaailansy sy AOZ

waz AMOZ 7i5eauaNuNgy 1.0, 2.0 wae 5.0 blasnsuaanlansy awsu AHD waz SEM Aa5enseau

8z 10 71 WUNANNUNUNUIELNUIN % recovery (RAETN 4 53aUREIUAN 61-120% UAzANINLNEN

(precision) NUszLliua28 %RSD waz HORRAT agi’luﬁw 0.1-15.2 ez 0.0-0.7 (519N 5)
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P & v o v v v 1 a o
M990 4 LFMPNNUUEUNTI NTWAMNINYY 0.3-5.0 Iﬂiﬂiﬂiﬂﬂﬂﬂiaﬂﬁu

AUAIDEN r

AOZ AMOZ AHD SEM
i 0.9999 0.9976 0.9998 0.9978
1 0.9957 0.9956 0.9985 0.9841
Wi 0.9978 0.9996 0.9951 0.9998
UK 0.9950 0.9973 0.9930 0.9848
Taieea 0.9965 0.9995 0.9957 0.9825

M 5 LFINANSNATAUANNUNY wazANNNee TunM ek AOZ, AMOZ, AHD waz SEM

Spiked level % Recovery (n=10)

#UAAIDEN AINAIFIU i Min + SD %RSD HORRAT
B (ug/kg) Min-Max
ilars AOZ 0.3 72.3 - 87.0 81.2 + 4.4 5.4 0.2
2.0 88.5-100.5 97.0 £ 5.4 5.6 0.2
5.0 84.0 - 95.6 90.4 £ 3.9 4.3 0.2
AMOZ 0.3 95.0 - 120.0 99.2 + 2.7 2.7 0.1
2.0 99.0- 120.0 102.6 £ 6.2 6.1 0.2
5.0 84.4-112.6 94.7 £ 8.7 9.2 0.4
AHD 1.0 100.0 - 106.0 101.1 * 4.1 1.8 0.1
2.0 119.5-120.0 120.0 £ 0.2 0.1 0.01
5.0 119.6 - 120.0 120.0 £ 0.1 0.1 0.0
SEM 1.0 97.5-101.0 100.3 £ 1.1 1.1 0.04
2.0 73.0 - 115.0 96.1 £ 12.7 13.2 0.5
5.0 70.4 - 74.6 72.8 £ 1.5 2.1 0.1
Lf'jalfi AOZ 0.3 86.7 - 100.3 96.7 + 4.4 4.5 0.1
2.0 71.0 - 100.0 91.3 £ 8.4 9.2 0.5
5.0 92.8-112.0 100.2 £ 5.9 5.9 0.3
AMOZ 0.3 100.0 - 101.0 100.3 + 0.3 0.3 0.01
2.0 82.0 - 97.5 89.9 £ 5.1 5.7 0.2
5.0 88.4- 98.4 93.5 £ 3.2 3.4 0.10
AHD 1.0 89.6 - 110.1 99.9 + 4.8 4.8 0.1
2.0 90.0 - 100.5 98.5 £ 3.7 3.7 0.1
5.0 98.2 - 100.2 99.4 £ 0.7 0.7 0.03
SEM 1.0 72.2 - 86.1 80.6 t 4.7 5.8 0.2
2.0 85.0 - 100.0 95.5 £ 6.3 6.6 0.3
5.0 97.8-118.4 100.9 £ 6.2 6.2 0.04
ﬁwﬁyq AOZ 0.3 88.3 - 109.7 101.7 £ 7.5 7.4 0.2
2.0 88.0- 109.0 99.8 £ 7.7 7.7 0.3
5.0 94.6 - 108.2 101.0 £ 4.0 3.9 0.2
AMOZ 0.3 98.3 - 111.7 109.4 + 4.1 3.7 0.1
2.0 100.0 - 101.5 100.5 £ 0.5 0.5 0.02
5.0 99.8-101.5 100.3 £ 0.5 0.3 0.02
AHD 1.0 110.0 - 120.0 117.3 + 4.4 3.7 0.1
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M99 5 LEAINEMINATIUANNULANY UazANNNEN lumsIasizk AOZ, AMOZ, AHD waz SEM (d)

Spiked level % Recovery (n=10)

Afineaeng FININIFIU . Min + SD %RSD HORRAT
- (ug/kg) Min-Max

2.0 100.0 - 101.0 100.5 £ 0.4 0.4 0.02
5.0 89.9- 98.8 93.9 £ 3.2 3.4 0.1
SEM 1.0 80.9 - 88.3 85.5 £ 5.7 6.7 0.2
2.0 89.9-101.0 98.3 + 4.4 4.4 0.2
5.0 94.6-101.0 99.6 £ 2.2 2.2 0.1
UNKN AOZ 0.3 85.7— 98.3 93.4 + 3.5 3.7 0.1
2.0 77.5—100.0 91.0 £ 7.0 7.7 0.3
5.0 85.4—100.4 95.6 t 4.6 4.8 0.2
AMOZ 0.3 96.7— 104.7 99.1 £ 3.9 3.8 0.1
2.0 97.5-110.0 102.0 £ 4.3 4.2 0.2
5.0 80.0 - 97.4 89.1 £ 5.7 6.4 0.3
AHD 1.0 60.8— 69.6 65.1 £ 3.0 4.7 0.2
2.0 89.0-100.5 96.8 £ 4.1 4.2 0.2
5.0 100.0—120.0 112.0 £ 7.7 6.9 0.3
SEM 1.0 81.8-93.6 86.0 + 3.8 4.5 0.2
2.0 89.0-101.0 97.5 £ 4.0 4.1 0.2
5.0 88.6— 99.2 96.1 £ 3.6 3.7 0.2
o AOZ 0.3 80.0-103.3 87.8 + 8.6 9.8 0.1
2.0 100.0-101.0 100.3 £ 0.4 0.4 0.02
5.0 79.0— 100.4 95.4 £ 7.1 7.5 0.3
AMOZ 0.3 75.3—-111.3 91.3 £ 9.8 10.7 0.2
2.0 98.1-120.0 107.2 £ 7.1 6.6 0.3
5.0 75.8—102.8 94.5 £ 8.1 8.6 0.4
AHD 1.0 103.6—118.6 112.4 £ 4.3 3.8 0.1
2.0 88.5—99.5 94.9 £ 3.9 4.2 0.2
5.0 76.8— 99.4 91.0 £ 7.7 8.5 0.4
SEM 1.0 72.7—-108.0 88.3 £ 9.6 10.9 0.4
2.0 70.5—120.0 104.4 £ 15.8 15.2 0.7
5.0 70.4— 90.6 77.4 £ 6.8 8.8 0.4

NAMINAFTDUANNUNULBNIZTNNMITITINMIUSBUTEUNEM IR N TznINT B JURMS
Tumsnagauanuding ludadalala l,l,azl,f':afj”q (FAPAS proficiency test No. 02198 wag No. 02201)
wuhwamsUszifivaglunasisansu Tesludiednldlanums AMOZ @ assigned value iy 2.39
Tulasnsudanlansy wamsnadau v 2.36 lulasnsuaanlansu amsuseiliu Z-Score (AU -0.1 uaz
fathaiiladanuas SEM @ assigned value iy 1.72 Tulasniudadlonsu uamanadau whiu
1.01 lulasnSuaanlansy emsuseiiiu Z-Score AU -1.9 uaﬂmﬂﬁﬁ'ﬂﬁtﬂ'ﬁmmaaumm?hmmﬁwdw
wanljliamanumbanumeludszma wamsUsziiivagluinasisaniu Toglavimsneaauludiadn
Lﬁafi'q wuas AOZ, AHD uaz SEM @ assigned value iU 2.44, 2.19, 1.81 lulasnsuaanlansy
NAMINAFBU WINU 2.86, 2.66, 2.09 NIASNSNABNLANTN MM5UsELYN Z-Score WNU 0.78, 0.98 WaL

0.70 MNAINU
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msUsznamanuliniveusasmsiensiaaisildnasey Tashmsimnzimsynlzaloy
(AOZ) hﬁiafiq Hlushaths wuunasianuasenuliuiueu laud msnhminuasdinths @ concentration
ratio, C fienlaan calibration curve M55 13RI AUSINAATY bias was precision tilald
Fnamenuliuiuauseny Jehiu +17.8% fissduanuBaNy 95% (mswﬁ 6 WAL 2) uay
dawssudisudadumeanyliuivaunnunasenyliwivauiidsnadausnamsnnnnluwnias laud
ANNLTErIRIA e (method precision, 63.3%) 1500551 (15.5%), anudisauuanaas (bias,

13.29%) calibration curve (5.5%) final volume (1.7%) M3%NHNUNYDIAIBEN (sample weight, 0.8%)

P oA ° ' v a P Pz I
ANINN 6 LL“EN‘V]N']Ltagﬂ1§ﬂ7u3mﬂ1ﬂ37N1NLLuuauﬂaQﬂﬁﬁ?Lﬂijz'ﬁ 1“16]51{‘\!&‘51!3 LN‘VIWI‘UIH‘YI

component value, x standard relative standard
uncertainty, u uncertainty u(x)/x
1. sample weight 1g 0.00113 g 0.00113

2. final volume

- calibration 1 ml 0.00028 ml 0.00028
- temperature 1 ml 0.00231 ml 0.00231
3. calibration curve 1.0 ug/kg 0.00737 ug/kg 0.00737

4. standard dilution

purity 99% 0.25% 0.00252
stock std

- calibration (balance) 0.01001 g 0.00019 g 0.01898
- calibration (vol. flask) 10 ml 0.00095 ml 0.00010
- temperature (vol. flask) 10 ml 0.02309 ml 0.00231

working std

- calibration (micro pipette) 0.1 ml 0.00052 ml 0.0052
- calibration (vol. flask) 10 ml 0.001640 ml 0.00016
- temperature (micropipette) 0.1 ml 0.00040 ml 0.0040
- temperature (vol. flask) 10 ml 0.03999 ml 0.0040

5. precision (repeatability) 1.89 pg/kg 0.16 ug/kg 0.08466

6. bias (recovery) 96.9% 1.7% 0.01754
Combine standard uncertainty 0.08927
Standard uncertainty (u,.) = 0.08927 X 1 ug/kg 0.089 pg/kg
Expanded uncertainty (U), k = 2, 2 X 0.08927 0.178 pg/kg

NIEINTHINENENFNINMSUNWNE
U 57 adun 2 ey - AguNeY 2558




Determination of Nitrofuran Metabolites in Food Thongsuk Payanan and Ladda Kaewklapanyacharoen

i 7 mshsamsluidewzesansngululasyusud wanlular lusms

. PNIUMIBDEN siauazUFananwy (lulasndudailania)

P RIEAY — -
AUAINEH AN9IANU AOZ AMOZ AHD SEM

&L v o
WiadgaiuazaIndly 190 0 - - - -
Wiadaiin 201 8 0.4 — 2.4 - - 2.2
halA 9 0 - - - -
YN 83 1 - - - YpenNM 1.0
Teieea 36 1 - - - 1.5
wile 60 3 - - - 1peNI 1.0 — 3.5
FRLV 579 13 0.4 — 2.4 - - 1RENN 1.0 - 3.5

Final volume \ T Sample weight

1.7%

Calibration
curve
5.5%

Bias
13.2%

Precision
63.3%

standard
concentration
15.5%

= o 2 ' ] a s ' '3 g
HNNN 2 ﬂﬂﬂ')u“ﬂﬂ\iaﬁﬂﬂigﬂaﬂuwaﬁﬂfn&lluLLuu'ﬂu“llaQﬂ'ﬁ'JLﬂi']Zﬂﬂ’]'ﬁﬂﬁ!NluIW'ﬁdLﬁua LNG]']I‘IJIEW'I
Twitars
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InhBmannainnsiildnadaurnugndasadisil mamnaiensidensdumsdhnaline
mtuilausasansngululaswusud wanTular ludedl w.a. 2551-2556 Tagiansidaasailodaiuas
wi3asly wordaihiimhelumadmiaca g Mmnmalulsanalne 5 96 Gaes uazdoenns
fidsasaiidiingumnuazanulasafsams Tasdinnuansnssumsemsuaze wazmatenyy
s 483 feen luhnuilfidegeamsiudgnadaiicuarmsuszeniilasnnqumwlildinasgu
viadlududdsaaniignadandu S 70 dadhs

HaM3953eNzd asanululasyusud walulasi Tudeae 8 drade uil 3 draene wasuuwa
Tanq aeh9as 1 o aliaasiiwufe AOZ uay SEM Iﬂtlnlu(;l’?aEiNfi’QﬁﬂGl‘j’mW‘Uﬂ’liGlﬂﬁ’Nﬂzﬁ AOZ uay
SEM 13mnaifiasiawy 0.4-2.4 luTasnSusdenlandu uat 2.2 lulasnudanlandu aaddu dauuil uams
worldns apanuewz SEM Uinadiasawutiasnd 1.0-3.5 lulasniudanlaniy (il 7)

a I
AU

mamUinamsngululasyusudanaeluamssmnsoudaslaly 2 anwar A Msanmatuy
bound residue waz total residue 198 bound residue f?u ‘-a::ﬁLﬂﬂﬁﬂlumﬁLﬂ‘swﬂﬂﬂﬁ’saﬂw%gﬂﬁ’m’l
Swlasiunazdesumusaniay dre methanol, ethanol wuaz diethyl ether mua1ou mnﬁ?u hydrolysed
18n3@ hydrochloric (3834 LitavhlWaduues metabolite vgaaanandiudl bound agiullsiuludas
a3 derivatized TidaiuansoyWusaas nitrophenyl (NP) derivative 628 2-nitrobenzaldehyde
(2-NBA) wazuanaaneig ethyl acetate mﬂﬁ?uﬁﬂﬁ'miu%qm%(ﬁaﬂ hexane #msanagiedsiasiidunau
Tumsafafireuingennuasiuday TsfiauasUmnamaeiisnnuann Hivamwziaseiiduilado]
Wi

§M3UE total residue 1y daaghaarlifimsdalaiuuarissumussnnndagheiou udazth
ghaghatiuan hydrolysed 28050 hydrochloric (58919 udY39¥hms derivatized 628 2-nitrobenzaldehyde
(2-NBA) #33imnzamiumathaanmsniilusium

SERanildmeiiansiemziuuy total residue load198199zgn hydrolysed @8N
hydrochloric 1982 mnﬂ?uﬁmws derivatized @38 2-nitrobenzaldehyde (2-NBA) %ﬂuﬁy’umauﬁlﬁﬁ
msUfulinnamas 2-NBA #ldliiminzay isswaduamaiihvineidasmsdsuduamsayius
(derivative) (hify tipanassUMIUBY ﬁfl.ﬁ\‘i’]wiamsﬁﬂﬁaﬁu%qwﬁ UaLMSaNaale ethyl acetate
nasnntwh e s3qnsaaudie hexane Faunoumsatameisildszaznaiios lidenn munsonsi
Jamsldatheiime Jiansimasandsldaismmadaslunandontu uasasauaquuiiofaele
wannvany Wy eded wdeddudad uth e hide unee Fudy vennnilgaldvmsanwisiaszd
Wi uguszIN bound uaz total residue 9zWUINI5 bound residue LAMIBAMNMITUNMUIIN matrix
Aeumsanaldidnias uazialinilanidioliensidheds total residue wumslulaswusud wonlulad
NNNEIENNAIMIDINNNMITUNMULEY matrix Anwnuhidimh U 1#msasauuy bound residue nams
nagaulailianuuanag

ssndAnninansonadaumsngululaswusud wonlulesd lénaue 4 il léud 3-amino-
2-oxazolidinone (AOZ), 3-amino-5-morpholinomethyl-2-oxazolodinone (AMOZ),
1-aminohydantoin (AHD) a8 semicarbazide (SEM) 1514 4 %inH5AN molecular masses DEILWIN
209.3 WAT 335.2 g mol™ ToalFa3aa liquid chromatograph (LC) %4il tandem mass spectrometer
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(MS/MS) {uimins51339 wazdimsihans stable isotope, AOZ-d4, AMOZ-d5, SEM-"’c «{Ju internal
standard lunmsesiadesied mmsmfﬂLwﬂmsgtymw‘%aamﬂG'h?laqmiﬁaulaﬁmmﬁmﬁuiuﬁumau
MSLATENGIBENN LazuanMIAINMEaALlEdadu (ratio) stvinUSinaanshauladuals internal
standard ¥ lddaeileda total recovery 20938 suilugadmiianiimsenalasls external standard
NNMIANTIATNEEaIEAIaiis LC-MS/MS Fuilumeiiaiifianuls (sensitivity) uaz
ANNTUWIE (selectivity) g4 15%anN15 mass spectrometry @53930 ion *zlaqmsﬁ'uﬂnﬁ’uﬁ'sﬂmmadaﬂsz@
(mass-to-charge ratio, m/z) ﬁLLGlﬂGiNﬁ’u?i\iﬁﬂ’nuﬁﬂLWW::QQ waztdanldnaiia electrospray ionization
(ESD) titalsiidnmslasaluwudiaulagmsidinas ammonium acetate buffer #ufiuas additives
¥ l¥msuensasansiaeimseanan matrix leaseau {eaiumsiin co-elute Wazdie detector #iia
tandem mass spectrometer 751900 le8Ldan mass 94 2 ﬂ’?ﬁ ﬂ%ﬁLL‘éﬂLﬁaﬂ precursor ion ED) parent ion
Q1ﬂ§u1ﬁﬁ1m~’jaﬂ Sapuh litAans fragmentation e product ion #38 daughter ion l@8n product ion
2 fon fifien response g4 wazliifinsdusumu masnviensdaangululasusud wonlaviy s AOZ
(@8n m/z 236.3 iy precursor ion waztdan product ion # m/z 104.0 fiu 134.1 AMOZ (dan m/z 335.2
({lu precursor ion waztdan product ion 7 m/z 262.0 fiu 291.3 AHD (dan m/z 249.3 (P precursor
jon Wazdan product ion i m/z 104.0 AU 134.1 g SEM 1% m/z 209.3 1§lu precursor ion uazidan
product ion 7 m/z 166.2 71U 192.2 lumsmaSinasnsng 4 siamusey
desnnansngululasusud wonlular gniwualiiluamsivhalslunguanmmwglsusudad
hnuslaalaademe wazlssmevasainnuaaznssumsamstazenla muwualiliansisdeney
msandangululosyusud wonlularvlos AOZ uaz AMOZ e 0.3 lulasndudedTansu AHD uas
SEM shnh 1.0 lulasniudenlany 365 lanasaviisnseldlumsiensdmudammuezasdninny
paiznsaumMIaNawazenld lumsiengiialdmuamamuauaammwilalvlduaiigndas Idud msidan
identification point Fuflussuumsdaezuuuiansiuduriiomslumsulanatayalaamsldin
parent ion L%Nﬁlu wazdaughter ion LLazﬁ’l‘ViuﬂWJmLtﬂﬂﬁiﬂﬂq\‘iqmﬁﬂau%ulﬁ' (maximum permitted
tolerance) 2894 relative ion intensities i European Communities, EC Mwua‘® uanmﬂﬁm
precision 7l@id HORRAT agni 2 Fuflulumunasiuasi Codex waz EU mwuali uananniidales
MIMLKUMIMUANANMWMETY (internal quality control) Lﬁammﬁ"ﬂﬂuwamﬁLﬂswxﬁéhasiwnn
batch Tasmuualilaiiiy 10 Made TagasynMINeaay method blank, matrix blank, duplicate
analysis tLazspiked sample ‘ﬁ"ixﬁu 2.0 lulasnsuaanlansy Ao recovery msagﬂuﬁaq 60-120% LB

a va

1ud 2556 '3%'61'5:1%55Lﬂiwﬁfﬁﬁ%’umi%’mmcsmuammﬂﬁ'mﬂgumm'smummgm ISO/IEC 17025:2005
mﬂéwﬁfﬂmmgmﬁmﬂﬁﬁ'amsLLamiﬁLﬁu'jﬁ%ﬁlﬁmaauffﬁqﬁmmmm:aﬂumﬂ%‘%mswﬁman’u
Tulasyusud wonluladi

idlaRmsananuanmgauwaraseranuliuiuay Tasldinaminsduimaing) standard
deviation manuliwiuauiimswsdumsisendy 2 whues predicted Horwitz’s RSD,"" ilasuia
aemubiwiveuiiansaziiy whiv 59.7% udnnisimenyliwiusuiiinsannaumssenaliwiveud
fiuansznuaalSinmsien 17.8% Faieiasnnennesazsiulszana 3.4 oh viadiedly 309 seedd
sz wiileunnndumeiinmsitenziuuy internal standard calibration la#1d internal

standard ldasludmatuazlussinaspruawalealddadiu (ratio) szwinddunaarshaulany
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internal standard sansnzaamsgyszasmsiiaulaiiaiaduludueaumsade hlvmunsoaad
anuldwivaunnunasenaliutiuauditionn total recovery adla iy aranulaiwiusuainay
iissuuandae (bias) Wudu uanannimadenldmanaspuiiismenuliuiveusasanuignsias
finamldaanaliwiveuredidaoalaiduny

I8 ih3amsasaienediildi Sienevidnte proficiency test tilaauisunamsiamzy
W INAUJUAMS TumsnagauaninnaiumhenumeluwasmeusnUszne Sewuhuamsuszdiv
aglunawisansula (1Z1 < 2) ‘?;\‘lﬂ’l‘iL‘ZI"]SI”JN‘VWIHE)‘IJW’J’lNﬁ'lu’IQJ,ﬂ%E)L‘IJ%EI‘ULﬂEJ“IJNa‘jzﬂ’jwﬁ’a\‘lﬂﬁﬂ’amﬂﬂu
msvsUsEans Az hasReensulddlassuiiauiuidauq Auhshumsnesavluseudendy vl
sansuldisaldwannifenuuiuismaduiumensimangululasusud wanlulay

amsuwamsanitensiasngululasyusud wonlularluaadng Pununmue 579 Gt
WUNMsanAN 13 @ee Tasnwuluds unes ldwe wasuil Aadusesss 2.2 TaswuuSnasnnni
1.0 lulasnsuaailandy S 9 drwe tuanasgu dusuramnsanuasngslulasusud
wonlulavluds nmsnuizmadessdenuh agldssuumadssuuuiannwnuiu (intensive culture)
fimsldmynlgalou wesmaailussieanumsiaes naingussasdiiiatiosiulse Snwnlsn uasmsiams
aumwiuuanihilaniieduiumsinsdsdmsauuuiannmnuiy fa madelsassng nkinuasns
THenuaz vzamaiaiiiemstiasiuuasinmlsn® @ 0 dudaoin uane ldus wasuil wums SEM
ilildiRannmslimsillasass wiaradululdhenuiaunnnssumsndaduanmgiliifoms SEM
Fudunawaneld (by-product) :1nes azodicarbonamide %mﬂumsﬁﬁmwLaﬁﬂsﬁqquﬁﬁm UAaE
aneiigamniige wasastiseldfunsildluauumswdauil (food additive)® Snaas

GREL

9

ensiinannauamnsolflumsasamsngululasyusud wonlulad s 4 oiia ldun AOZ,
AMOZ, AHD uaz SEM finaisnuaizianns udodanssousitunarimsseniuuazmanzay fianugndos
uiugh fanul wezanudmnzdemsiidesmnagey wanzAumsldny (fitness for intended use)
warldwaynwn e fihunarisansuzasmne ldkamamadeugndas wedald Taamsiigaianuldled
20995N0F0YU (method validation) #l#ilald Lfi”afj”q 139 Unea e laea LﬂuﬁmwuwmﬂéuL‘f':aﬁ'm’uaz
w3aslu dladafih while un T wazuil Fafumuszuunamweas ISO/IEC 17025: 2005 uazuluony
naninasiwazdoulazasdiinnuansnssumanimauazen Musnisiltldlumsanaiessd
iadifiundenu viauilalflumsmuaugamwamamungvane ilaenugAssaunauigusznaunsuas

Auasasuilnecalula

Anenssndszna

YDUDUANUNNUNNS 3§ UNINNENFNTMIUNNLZENDYMUNINTFINYIINT AUz
FaLdUBLUYT LazAIAMUGURTY AaseaudiuayunsAnITeauusTaradIaluaseil vausuam
UNENNINIIN SNA3 waswNaNdIansal Fe3uns NeesenLasanaaIpg
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Method Development and Validation for

Determination of Nitrofuran Metabolites
in Food by LC-MS/MS

Thongsuk Payanan and Ladda Kaewklapanyacharoen
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

ABSTRACT Method for analysis of metabolites from nitrofuran drugs (furazolidone, furaltadone,
nitrofurantoin and nitrofurazone) in food which are mainly employed for the treatment of bacterial
diseases in livestock was studied and developed. Nitrofuran drugs are rapidly metabolized to
form 3-amino-2-oxazolidinone (AOZ), 3-amino-5-morpholinomethyl-2-oxazolodinone (AMOZ),
1-aminohydantoin (AHD) and semicarbazide (SEM) and also strongly bound to proteins in target
animals. Due to their carcinogenicity, nitrofuran drugs were prohibited to use as veterinary drugs
in the EU. The development of an analytical method for the simultaneous determination of four
nitrofuran metabolites was developed by LC-MS/MS. Sample was digested by diluted hydrochloric acid to
release the metabolites from the protein in sample and then a derivatization step was performed. Next,
the nitrofuran derivatives have been extracted with ethyl acetate and then defatted with hexane.
Afterwards, LC-MS/MS was employed for qualitative and quantitative analysis of these compounds.
Limits of detection (LOD) were 0.1 pg/kg for AOZ and AMOZ and 0.5 ug/kg for AHD and SEM. Limit
of quantitation (LLOQ) were 0.3 pug/kg for AOZ and AMOZ and 1.0 pg/kg for AHD and SEM. Method
linear working range was 0.3-5.0 ug/kg with the correlation coefficient ranged from 0.9978-0.9999.
The accuracy of method was presented in form of % mean recovery which equals to 65-120% while method
precision (0.1-15.2%) was represented with % RSD value. From the validation results, this method was
fit for intended use with for the regulations legislated by the Thai Food and Drug Administration and the
EU commission. In 2011-2013, the proposed method was performed in meat, offal, aquatic animals, honey,
milk powder, egg powder, and flour to inspect the nitrofuran metabolites residue. From 579 samples,
the residues were found in 13 samples (2.2%). In 8 aquatic animal samples, AOZ was found in range
of less than 1.0 to 2.4 and SEM was found at 2.2 ug/kg. Moreover, SEM was also found in range of less
than 1.0 to 3.5 pg/kg in 5 samples of milk powder, egg powder, and flour.

Key words: Nitrofuran metabolites, LC-MS/MS, food
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Capacity Building of International
Reference Laboratory through
Development and ISO guide 34: 2009

Assessments

Teerapon Kachacheewa and Supaporn Phumiamorn

Institute of Boilogical Products, Department of Medical Sciences, Tiwanon Road, Nonthaburi 11000

ABSTRACT Quality system, a major infrastructure of a reference laboratory, the Institute of
Biological Products (IBP), as the National Control and Reference Laboratory for biological products, was
primarily implemented with the ISO/IEC 17025:2005 for assuring its testing competency. In addition to
vaccine quality testing, reference vaccines are significantly required for perceptible analysis. Consequently,
the laboratory competency was extended through another quality system, the ISO Guide 34:2009,
the requirements for reference materials producer. Several lyophilized reference vaccines have been
produced for simple and long storage; and uncomplicated transportation purpose as well due to their
good stability. The regional reference vaccines bank was established for well management of the quality
system. Staff development for better understanding of knowledge concerned as well as quality manual
preparation and documentation have been processed. The IBP was the first organization under the

Department of Medical Sciences which requested for ISO Guide 34: 2009 assessment in B.E. 2557.

Key words: reference material producer, ISO Guide 34: 2009
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530 356 T WwasiWasuamsidiunaaau fasautiindumusiuie Thulssana 2555-2557 whitu
27, 44 UAT 51 NYMNIAU G'Z“iqﬁmﬂﬁﬁamsam%nmmsnﬁwNaﬁleﬂﬂﬂsmﬁummmmsn‘lumim%ﬁmeﬁuax
USudssuuamumwaasiaslfidnms nemanadauna 7 Memsilldiumsiusesenumansomuanasgu
ISO/IEC 17043: 2010 tiaduil w.a. 2558 madugeuiiumsununagauanudingmsanainnzianmns
MagazIInegnzes daa. WumswannussUSulpaamwisal judmsvesszmalnauazaamldheuaaiosl judins
@4 lumsinsiunedaua NN UBNENUANUSZIE
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UNU

ManadauaN iUy (Proficiency Testing, PT) w#anadan1sUsztduanuaInisonag
v a va a I'd I = = U v a va U A v o
waslfuamslumsienzyd WumsiSsuiisunaszuindacd juameas ) Mensnluukumsnesay
AN (Inter-laboratory comparison)™ laggiaiiumsununagauanuding (PT provider, PTP)
Jadematenuinananmamadenulliwvaslfifmsdansn ludnnandenu e lisndnanaienzd
wardanameluszaz I NMUUe MIEITINURUNAFBUANNENNYA TN IFBUIRUMNKENTOTIA
a '3 v a va a0 a va a g 4 o v ] v [ U 3
Aenzimeiasdfidnmsuaziusdgmeasnsujidonuindudumanlvnalisanadssiuariivua
(assigned value) 5IuM3dMBY 9 NiAendae wWu Mmsnesnurandaau msldmhengndas wasmasaualy

A o 2 v
SzazIMNMRU 1UuaY

managauanung Iaduedasisdragagnilunsusziuaumwranisnagauay
WMasgIuana ISO/IEC 17025:2005 58 5.9.1 (b)® leadumsdsziliuanusansovasiasljuams
Toaasdnsmeuan (external quality assessment) LazaIANISUIBIANNEMNTOYBIVBNUHURMIMWUA
ﬂ o ¢ 4 A vLeLauu 1JQOJQ a«'ﬂy ¢ o Yy o ’;I(l) v oA ol{l o
WuvaninawiviaReulylivissjianmsndszasdazvamsdusasdesinamsnadauil™ wattiasnnludagiu
Uszmalnad PTP negafiinenliinn wesd jidenaiensiamsanluadasdnumasauanuiing
numbanulusmedszmazedianldhegann dilnaumweaszanulasadsaims (8aa.) nsningnmans
mMsunng Falumbenunlesumseansulurnuammnsamunmsnsnaene¥oms wazlisrnaninn
Tumslimsatvayuuasanssuuaumwaasiasl judnsmuamssaguniihanumasguasianzu®
lasumssasmannieasufuamsae q TiesaumaetnamsulSsuiaunaszviniasUfuamsuazing

v
a va 4

alaludsznaumstiurasumssuses asly talviasdfuamsniluaansaihusiSaudisuszving

H
S o

WoeljudnislddSudeaunwnisasiadtesiziuazduranisiuses Selawauinislduinig
frumanagauanuingymegedinmaaiussuu Tagluduusnlddarlassmahiauianaassszuy
wasaHUAINTINNATDUANNTINYNMIATIVIANH M IMNgagInen ludiauiuensy 2554 dansn
Guduldunonljiamsonsnsun *?iﬁm'sﬁ%i”mmimaﬁmeﬁmmimwa%ﬁmm Fasznaudas
vasludimslusiuna 2 uvs ussguineneansmsunng 14 uris nenmsnasaulaun Salmonella spp.
uax Staphylococcus aureus MNTULGIUNAIMEY 2554 dA0. SeldaiiumsununaaUANNETINYMS
ATIATIWRINITNINGSTINEN I@ﬂ’lﬁu%msu‘?mgﬂu:uuu,fiam%ﬂﬁg\mnmﬂ%'gu,a::Lanﬁuuazﬁﬁxwmmgm
ISO/IEC 17043: 2010 114 #iiiaguszand Ao 1) iwdnammwirumaiiiuganfiumsnasauamading
waslftiamadugeirinenussnsinemanimauwnduazaastszna Tanansofiaemauiasld wasnaunu
mMsnnnneUsend MRUserga(uasuelsemd  2) NaNANEMWLALIEINFTNANNLI NIV
waslfiimsiensiamnsdugairinenuenlsundlnglmiuisaniulussdumna

acs
910793
[ [ o a P2 Y a 1 a & [ v I
mawamsdu PTP mﬂammmmaﬁlwmmmnam%nmmﬂsguamaﬂﬁu WUty 4 sze
TAuA MIMNUELTURY MIMNULELEUMIIOMS MIadumsity PTP wazmsaiunsuasussigunn

MunIgIUaIna ISO/IEC 17043: 2010
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szasii 1: MINILHUTURY (Initial planning)

Humsanmanunsaasumaiameias fiams Wy nemsmessuiezanniviasaummagay
flazliuims silevasdindunadey szduniaUSinauadunid Nummstawiudaedieiing
Amanzay ludu ﬁﬁ”’umaushm Gaii

1.1 Sacainou laus ndneneaaimsunnddiumil Feiluszaumsaldhumsasaianzianms
mMagaineniluaded lasumssusssanuaninsamuanesgiu ISO/IEC 17025:2005° Mnatinanasgu
waed§Uans nsadnenenaasnsunng

1.2 auaziaiananunsanzesdoud lagldiuiizesiasljidmsanaiinnzdeims
NMNYaEIINEN

1.3 dhaemawdanzauainsiia Idud indssihlvuiauuuiianuda (lyophilizer) uasaqainsal
fnfludaslfdwiumanhuiaienuda laun meutwdenrhaiiosnis e (aansoneiee autoclave 16)
uazwuaiaﬂmmﬁuﬁqmwgﬁﬁfw 9 (T -40 BIFEBLEEE) ﬁm%’mﬂ%}mﬁaﬁugmﬁu I °1°z?m’%’mﬁaﬁﬁagﬂu
ﬁaﬁﬂﬁﬁaﬂ’li laun autoclave, balance (sensitivity 0.1 n5w), glass bottle with screw cap, glass
spreading rod, glass slide, incubator, loop, needle, pH-meter, petri dishes, pipette, safety cabinet,
stomacher, stomacher bag, test tube, vortex mixer, water bath

1.4 Anwenasiieniuiamvuemlvzasmanesauanating Wy ISO/IEC 17043; 2010%,
ISO/TS 22117: 2010, ISO 13528: 2005 {ucdu ieliiiAaamailaussaninsadaiienansnanmm
Tvisannaasnuszuule

1.5 dnwalamsujuanu 309 aﬁ&ﬁiﬁ‘lumswﬂaaummﬁmw“) (SOP PT 20 T4 401) uaz
LﬁaﬂlﬁaaaLawwzdauﬁLf‘”{mﬁ'mﬁ'umswmaaummﬁwmtgmwa%ﬁwm L2

g m‘swmaa‘umwmﬁmmumﬂiuéﬁaﬂw (within sample variation) Lﬁaﬁﬂmmmuﬂiﬂsm
(variation) w’%ammLmnm'wumnﬁmaﬁﬁmiwzﬁsﬁgﬂmsl"lﬁaﬁa Cochran’s test

+ msnagauenuiudaiisiuuazanuasiiastisthanagay Tasnagauanandeauy
e NMBeENN (between sample variation) ward@NeiaNULUsUTIU (One-way ANOVA)

& MIMMUUA (assigned value) Wz z-score #30 z'-score (Eludu

1.6 ANWIBLATENMIDENNAFBUNNYITIINEIAIN ISO 16140: 2003 / Amd.2011®

1.7 @nwmaguenagnlesldlusunsuan http://www.randomizer.org/form.htm®

1.8 90¥NAUNTENIN93IUAN ) 16U Salmonella Typhimurium (DMST 562), E. coli
(DMST 4212), S. aureus (DMST 8840), S. epidermidis (DMST 15505), Listeria monocytogenes
(DMST 17303), L. innocua (DMST 9011), B. cereus (DMST 6228) Wuau Lmdmamauw%ﬁmmgm
Ao guéinusnmuaznunuamenugaaunsgmenmsuwng aantuddeinenmansassugy nsinenmans
msunng Tasgdunidisumnazdamagaudauhinldnuiialinilehdugdunidiiuignd (pure) {i%ia
(survive) waziinaaniAnT9mNa8INT (characteristic) vaanmuualiHsieszsd

1.9 NABIATENMBEINATIUNNgaTIIN Fediagramadauiiasusauusniiumsnse
WUUAMMW (Qualitative) @ 518M3 Salmonella spp. waz S. aureus avaLuLUNY/liny Toaaa3aw
sf'fqaﬂ'wuuwwamaﬂseﬂﬁwﬁuw%ﬂ‘lﬂmmﬂ (target microorganisms) ¥u Salmonella spp.,

S. aureus Ltazﬁgauwgiﬂ,lﬂiﬁffu (non target ET) competitive microorganisms) wazyh it uuEionude

NIEINTHINENENFNINMSUNWNE
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1.10 negavanuiuilaidianfu (homogeneity test) Waz@NAIAT (stability) 28
MIENNAFIU (test material) Imﬂiﬁﬁmmgmﬁlﬁ%'umﬁmmmmmmiamummgm ISO/IEC
17025:2005® naininasIUdasluians nsuinenenaasnsuwng vanaeanziiou 4043/50

111 daragmeldseddauiieslinacl fuamsuasnsuineamansmsunndiinanssu
#5I9ATILNDININNYBTTING TN 16 Wil Usznauaig guainenanadasmsunng 14 uvis uaz ane.
2 winiipdansiuazaerandumelunaiinmue

szazi 2: MINIUKUGIUNITIANS (Management planning)

Humsanmenaumanzangastuaaumsmiivnuluudaziuasy Mamssreznmuazenasig g
st vilalvaeandasfiussuunaimw ISO/IEC 17043: 2010 finunaude ) Gil

2.1 NUMU/A0MNINAIFIUMIUHUANY (standard operating procedure: SOP) Lamue
sufsviaoiliiulumutuasunszaninsoih lWUgoale

2.2 numu/Aamuuunesn (forms) ﬁiﬁﬁuﬁﬂwamimm’iLﬂswzﬁmqﬁ'mﬂﬁﬂ’ﬁmsu.a:'é"uf]
aldfuliiundnguuasmamuasuy

2.3 L?Tﬁ'unﬁammﬁmﬁm%'m ISO/IEC 17043: 2010, ISO 13528: 2005

2.4 aszuugudayaludingainsiaiudayadandn nan13nIIANEINMeialjiing
M3UsHUND 182

2.5 MAUATLAZIIMLHUMTON ) 1Y TULOIENAIDENNAFIU (NaUIUENMIBENUSEIN 1 LHDU
nsdifdlusemsnasaulus q awBuedsniaiamesaunauSuditiacng 2- 3 au) Suiidadathe gaenm
AIINIANLWVRNENTN TuganazaamIsenuNe TudiNenuatuanysel MIMUUATEELOINIEN 9
Fosfimamaunuarmbegnios 3 Wou Fdasimsanliumnzaniuiuimssasiasfidnmsee
wiu ldasanuiungasn wistumnamalszait

2.6 AnwuazAadanusIiudl ussyivefiminzandviudatamadauniiugdunid

szazd 3: mseiun sy PTP (PTP operation) Haunausng 9 fail

3.1 Wasvaiasandnlosrimivdedydludiiaslfidasiaiwnziamsmeygaainen
MMATFIUBLENTY UazlszmTuNUslaSIM I ULHUNULDE website 289 daa. nSUANNEFASMSUNNE

3.2 1938NAIBENNATAY (test material) logdngdaunsdlumatuasiliiiuiisdeny

' 1% . o W o ° v P < e a v A a
wiiussglunaum (vial) e daamnurisuuudanuds (Iyophilizer) Uarhmameynenauazshazgiiiian
o w 1 < Y [l 19‘1 A A a v 4:1'19101 [ = u(5’10)

szyvInglermMnuuaazne numegnmadauliluniionaamaiivisaalviiegnasaulinnuein
madngdunsdassinsanddnaldmanzandenamsnegauudaznemsuazilulumuvaniznms® ©
Tagmlumsasaienzdonmsnegaidnmamnsawtuiluassngulng 9 fa msenadnziuuuaanmmn
(qualitative test) Aa MIATIAMMUUNUKIB ldWU (detection) Wy L. monocytogenes (Wu/luwu
@8 25 N3%), Salmonella spp. (Wu/ldWU @8 25 N3W), S. aureus (Wu/liny @@ 0.1 NN) WBLTMIATIA
a '3 a . . Py L4 ° . 1 o a o o
enzvnvulInm (quantitative test) @8 NMIOTRALVVUUNUIU (enumeration) 17U NUIUIAUNIE
(cfusn3u), MU B. cereus (cfu/n3n), DU coliforms (MPN/n51) wuazuiw E. coli (MPN/n5u)
< Vv
Wuau
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[

MIERAUNIEIUMINTIVIANLUUUAMM WA UUUUTINILUAN NN il

NINTINIUATILHUUUAMNIN

engdunidithviang (target microorganism) TvansanUSinmen q @a Uszanas 10-100
cfu davihenaday wasdngaundsalalaihvaneviasdunidureiu (non-target microorganisms w3a
competitive microorganisms) l¥indasaalulsmasnnningdunidiihvinesdndas 100 ™ '
aunsdiihvanay

& S. aureus WNUTINQM 10-100 cfu 69 0.1 NTN

& L. monocytogenes l@NUINIQL 10-100 cfu 619 25 NN

& Salmonella spp. WxU31a 10-100 cfu 6D 25 NN

MIaNIANzRLUULIINN

wngaunsdithnang (target microorganism) 1w m'ﬁasamhﬂ’%mmﬁagisluﬁam 29MSUUYDY
UAaLdd u,azL&Nzgfa’uw%ﬁﬁlﬂmﬂmmw%a@ﬁu%%ﬁ WY (non-target microorganisms #3a competitive
microorganisms) Tindasaalndidssdaeemslusssumanniign™ wu snnugdunididhninedi

& NNUFAUNIG ENAUNITBTAEN 9 (ATDUARNTNGTUNTNLINUAEUATNAY) Ui 107
84 10° cfu GiBnIN

® B. cereus \iin B. cereus Ysanai 10° i9 10° cfu an3u wazadunIdudedutmnasnnnd
B. cereus 8&NYag 100 (1N

a N o

& coliforms, E. coli, S. aureus (@x3aun3gaananysmnm 3-110,000 MPN dansuuas
aunsdudadudsnamnnningdunidithwinaadgaias 100 1

3.3 &jué’hasiwLﬁammaaummLﬂmﬁaﬁmﬁuuasmmmﬁa Toaldlusunsuain http://www.

randomizer.org/form.htm’
3.4 nagauanuuiiaidientu (homogeneity test) 2aviaghanagou
NIATIVIATILHUUUAMNIN
dudhashanadauiifiadunidithmnaussioimaadauilifigdunidihvane (Hadunidau 1)
futsussqudioges 10 ma anviensimydunidihmnelesl#iziensiiidunesgu (standard
method) Taalasunssusasanudmaunsaaunasgiu ISO/IEC 17025: 2005 MndinaIasgIu
WU udims nsadnenendasmsuwng vanewanziiisu 4043/50 laun

& L. monocytogenes (WU/lﬂW‘U @8 25 N3W) 1415 ISO 11290-1: 1996/Amd.1: 2004"?

& Salmonella spp. (wu/liwu @ 25 n58) 1935 ISO 6579: 2002/ Cor.1: 20047

& S. aureus (wu/laiwu @@ 0.1 n58) 1935 BAM 2001, Chapter 12%%

fadnnadaundngaunidiihvinannmadainsranuydunsdiihvinauasiagmaday

{ o~ o

a a a d £ ) a o O Y
'YILGINR:!G‘H‘VI‘&EIaunﬂﬂ')ﬂ@lﬂﬁﬁli?ﬁ]lﬂwu%!auﬂiﬂL“IJ'WTNWEI

M3605IATERUVUS IO

] o ]

~ ' ¥ o o v H . Un
FUAIDENNAFTDUNULNUIFIUSINUIY 10 220 #5308 Nz 2 290 (duplicate) lagldis
a oA o v 1
Jtﬂiﬂswmﬂummﬁﬁuﬂ 1ﬂl,l,ﬂ

& coliforms (MPN/n5%) 1435 BAM 2002, updated 2013 Chapter 47

& E. coli (MPN/n5w) 1275 BAM 2002, updated 2013 Chapter 4*
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a

& nugaunsd (cfusn3n) 1938 APHA, Compendium 2001, Chapter 687"
® B. cereus (cfusn5y) 1835 BAM 2001, updated 2013 Chapter 4"

hkadeneiildinlasumanmie cfu wia MPN iflu log,, cfu w38 log,, MPN nadau

anuuanemeludioehs (within sample variation) Tagl#a8& Cochran’s test LaANEIAMNLANGNA

2BINITIATIENT) (precision)

M C =D, */2D/

Wa D, AD AUANGNYBIMYY @1 i
D,.. 08 @AuanaNeesmyd) gnnninga

wWisudisue C fennalanuaing@lueae Cochran’s test Nszauiasany 0.05 (5%) lag
o %’ = U o L 1] =y 1 d! d'dgl 1 k4 1 IN' o Y v \
PDUIUTADA n NUIUMBENAA k Tumse aluiiar n = 2, k = 10 svedewnlevssniy
AINgH wase N liianuuaneeasmsiesin inagauduaald S C enwnalesnnninaiingd
szauteaA 0.05 TiSsuiaue C fewalanuaning@lumse Cochran’s test NszautiaaAty
0.01 (1%) menamnuladasninaingdlilidayenavualumsnesavaudsll deniannaldnnn
AIngd dahenguudy outlier uazldaminludsudmasauzudall TudanadauaNNLANEINTENIN
0819 (between sample variation) lagldnsieszianuudsusiu one-way ANOVA @uiny
AILTENLUUNINFIUIZUINGIDEN (sampling standard deviation; Sq) e F ficunale Waand F crit.
(MANINTNNTEAUANNEHDNY 95%) udaanmaeanadauiianuiuiiadernu s F fennalainnn
F crit. Tdeanuaenidsauuanasgussninegiaen (sampling standard deviation; Sg) t3sutfisunu
ﬂ'1LﬁmLuummgmﬂmmsmaaummﬁmw (standard deviation for proficiency assessment; O )
i Sg Litfiu 0.3 whees G, usashdagnadauiianaiuiiadeiu
3.5 ussyeagnadaulumyuzuazivianuinzannsanenarsiiiendadliaangnmalusudld
anzideu
3.6 NAFDUANINAIGIVDY (stability) wavdiagnagaumenasiugainenmvualiannin
a < v ] a Yt [ I 43’ = [
ATINATEVMIBENIMAFIU wazaT e Nzilaaldisdennumsnagauanaiuila@enny
NIATIAVIUATILHUUUAMNIN
| £x 1} IN'IN a o ¢ Y b ) dl 1Tl a o Y o a = n‘dl'
guenatanadauniigaunsdihvanaussimestnamaaaunlifiydunidiithwing (adunsdau )
NUUIUTIIUEIDENAE 5 2IALNDAFINIATIEH adNNaFauNENIAUNIE L TMMIEYN2I0A I
a o @ Y o ' PPN a o ol v ' a o ¢ Y
wugdunidiihvinauazaaganadaundagdunidaunnmadsinsa inugdunidiihvang
MINTIVIATRUUUUSIN DL
JuBENNATBUNUUNUIIIUAITUIU 5 2IAATIAERBENAE 2 29 (duplicate) IKAIATIEH
nlaanwasuaanniig cfu wis MPN ({lu log,, cfu w38 log,, MPN menadauasdayafinagau
& L o o ' a v a o = o ' o o 1 o
anuduiliafieniuy (A) ussmmdsrasdayannadauanuasen (B) wWisuiisuaiadslasihaimis
v a I 43’ = [ v v a v a o o [
yandayannagauaNNUuiB@EINY (A) aumemiRdgrasiayainagaunuaea (B) dagdnnadau
JaNuMInaaLile | A-B | #adalutiY 0.3 t2BY G, ( | A-B | <030)
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3.7 MAMnUe (assigned value) 289018 NNAFDU
NIATINIATILHUUUAMNIN
cshﬁwmﬂehw"s”'ué’hashqﬁL&N@ﬁuwgs‘flﬂmmﬂﬁawwiamhﬂmaau (91 0.1 NN 1138 25 NSN)
Mmmvuadmiuimeiilidndunidihuinsfalinudamhenasou
MINTINIANRUUUUSINN
MMUPUATINTUMINAFDUANNZIUIY il IFanaeTstad (robust average) 14WaIATIEN
mﬂﬁaqﬂﬁﬁamiamﬁnﬁlﬁ%’umsﬂixtﬁuﬁwm (participants’consensus) MuIailagld robust analysis:
Algorithm A®
3.8 m@hijmLuummgmﬂmmimaaummﬁwmmu (PT standard deviation: 6 p)
@htfj'mmummgmwmmswmaaummﬁmtyLﬂudwﬁuanmsmsmwmﬁaga’luﬂaju THandu
HamMTIaNzidagmasaurasanlfianms s PTP danld 61) Wiy 0.50 log,, MPN/g. %38 0.25
log,, cfu/g. alalumsiusziiiuen z-score 71mﬁ’aqﬂﬁﬂﬁﬂﬁﬁy’wuﬂﬁlé’ﬁ"umsﬂs:l,ﬁu
3.9 mmanulduliuauinasgIueasmmuue (Standard uncertainty of the assigned value)
lasnnmsmemvuazasiethanasay (X*) eualasld robust analysis: Algorithm A @t
ey ldwitaunasy I Muue (u,) Fedamnummuuatane 3eealaan

u, = 1.25xS/Vn

u, = eenuliuiveunesIuYasEMue

S* = ﬁWLﬁﬂﬁLUHNWﬂigWHTiﬁaﬁ (robust standard deviation)
n = SnuremsnagauihanUsziiv

wiaflasnudaiiowaralumsusziiunazanananuligndes (inaccuracy) Tumsenuime
Mvue ey lduiusuanasgvyasamue (u,) M3aziaanNWsawniu 0.3 haaseLdasiuuanasgIu
o o~ dld' 1 v o $4 o 1 a vV
M InadauaNNiINY (0,) Tunsdin u, 3N 0.3 wag 0, 9auhe u, g lumsdssiiunanis
o Al o~
lagihen v, Wou 7,
3.10 FIUTINKAMINTIVILANHYaIdNTn Usziliunaleawia) z-score 2a3¥aU{uanIs
(Individual z-score)
v o & v . . a v & v A v 1
3.11 30MeNUKAU99Y (interim report) dnZnazlasusenuisdy NUscnaumaa
assigned value (LazNaYDITNIEN
3.12 e NeNuRaatuanysal (final report) adlwaandn

szash 4: ms"ua%’mmmmzuumm'ﬁgmmna (Implementation for international accreditation)
frunauae q 6l

4.1 a5eamumely (internal audit) Suit 10 NNMWUS W.6. 2557

4.2 BuransSUsaasaduenasIHmNesUsas (NSIdNENMEATUSMI) Sudl 11 Juew
W.¢. 2557

4.3 UssanumumsuImMsNY (management review) Sudi 20 fwnen w.e. 2557

4.4 Sumsamalszdiuannmieusasnsadineeansusms Sui 24-25 NINYIAN W.A. 2557

4.5 udladaunwssauazdadanamelussaznanfinthedusesmmue (1 haw)
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We

1. MTINUHUTUGY

aungnnnedeuanelunamNmnue wasnnNeluansn5I93A51eY Salmonella spp. Was
S. aureus aglunawinihwela (uaassduamuue) dadusasas 100 NnuailasuasUlanaethamagay
Py = <4 Y & o ] o a a Y A w1 ad PN =
nwseniianansoldiludmegmagauanusingmegaiiineld Wumsiuduiigmsnldlumsiedan
ameatheiifienumanzaniiazldiduismslumswannmsaiiiumsasly

2. MITNUHUMUNITIANT

P2 4 o a < P2 Y a

waldnisandiunsiduldmuuasgiuaina ISO/IEC 17043 2010 wastaliuing
wasljudmsandndumsmll (eslfidmsmealuwazamausn) PTP n99833neniaua3ananunsan
aumsians lesdaedsntanasquanidniudadddiuou s atu laun nsgudiegrnagau
NNRBTTINEN MIIAMIEIBENNATDUNNYAZEIINEN MIUTTAAURWENA M wazuuuwasNIUIY 26 AU
(MMTNN 1) ADMUHUMITNATIUANNDUIYNTNTINIATEHIMNINNTAZTTING (protocol) laassy
Wialvinsauagudamuua ISO/IEC 17043: 2010 Wy #liafiagNnaday (PT items) MIUIMITANS
ae19 (handling of PT items) Ms@naadaansnuanI3n (communication participant) tJudu
@ o T [ v o ¢ o [ [ % I ] " de v v @ ] a & a S o Vv
anuHuNulssaNUs msuussadasivasiuvanldussquasdsmadiamadauniuadunidwuhaes
ussﬁgﬁaﬂﬁaqmu%’u (triple packaging system) 17U nsalfaganagauy lyophilized cultures 3z
o ' Py v . &L a v A o a
fagnagauniussylunaum (vial) Unanndgs Uachuiameyneauazehazgiiian ussylugeawaadn
wiaaiagnunszunn Foudnguldlunasawanadnafionuuanlisy wazussylunassiandngu msussame
Wagawgu tialiidulumudammuasaingning"® wazasdmssuniialanizasmssusudalsafiada’ '
MHUILAAANUUZIAUAILBLNABIWAITAN TATEYIHANIBEN LHau/U Nenliuny Fanensnagay
AFuanEalnTNINIAIFNTNMSUNNG UaLATDINNNETEIBUATIBAINTBLsA (danger biological

hazard)(ls’ 19, 20)

3. msendiumsiy PTP 998 TINEN

Yaudszanss 2555-2557 HMIIUTNEAMBUBNTINTIANTILIUSDULEWI DRI EMSNAEDU
athedaLilaedail

Taudszana 2555 mdiumsiilu PTP mma%ﬁnm 2 amsnadaulaun Salmonella Spp.
waz S. aureus Wumsasamuuununssbinulesusazsemsadiunstas 2 sau Jaundnidnsiy
MNP 61 WA 48 18 5IN 109 8 THulszana 2556 winmauhamsliusmsiiy 4 memsmesau
leun Salmonella spp., S. aureus, L.monocytogenes Ltazﬁmauaﬁuﬂ%s‘fﬁwslmi*nﬂaauaz 1 99U 93
4 50u Tag 3 emsusntlunmsasiamuuununisliny dudnugdunididumsasauuulsn
(enumeration) iveiu colony forming unit (cfu) #ansu NaNBnwIU 58, 44, 26 Uaz 59 518
MUY I 187 T8 SnsuTauUszana 2557 awiiums 7 emsnadau laun Salmonella spp.,
S.aureus, L.monocytogenes, ﬁhmuﬁ;ﬁuw%ﬁ, B. cereus (cfu @@n35%), MU coliforms (Most Probable
Number: MPN @an5%) wazduu E. coli (MPN ¢an5y) lagiaaninidnsinaiuiu 7o, 66, 27, 69, 40,
38 WAL 46 18 MUMOU 53N 356 578 53N 4 U (Tavutseana 2554-2557) HauBnaeanznINMSNAFaU
U 668 T8 WwaeivaUfiaMITIINNeseUT FeTauLiaiumumauAe Thulssn 2555-2557
UNAY 27, 44 W8T 51 Y MNEIAU (NTNT 2 wazMNT 1, 2)
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Py 2 Py
MI1I9NN 1 i’]ﬂ'ﬁaLaﬂa’]iﬂm.ﬂ’]W (LLUUV\laiN)

aeu Folanans a2 SOP
1. UunnmMInadaulsines F PT 20 T3 001
2. Tufinmsnaaauemudhuiiatfiendu F PT 20 T4 002
3. TuiinmMsnsRtiunuuaunse F PT 20 T4 014
4. VUNnMInIN@NLA L. monocytogenes (MPN/g) F PT 20 T4 015
5. YUNNMININATILY L. monocytogenes/25 n3u (wu/laiwuy) F PT 20 T4 016
6. UUNNMINTINIAEY Salmonella spp. (MPN/g) F PT 20 T4 017
7. JUBnMINTINNeNLA Salmonella spp. 725 A58 (Wu/liwuy) F PT 20 T4 018
8. TUNNMINTINIAEA S. aureus F PT 20 T4 019
9. TufinmMsnINeeA Coliforms way Escherichia coli F PT 20 T4 020
10. UUNNNMISLASBNAIDEN F PT 20 T4 021
1. JuiinmMInesauqaunidanasgu F PT 20 T4 022
12. Sterility Test F PT 20 T4 023
13. UUNNMINTININATIEA B. cereus F PT 20 T4 024
14. luadinsininunus Megad¥inen F PT 20 T6 012
15. UWUUNBUSUMBEIN F PT 20 T6 014
16. muuzihamsuiasUfuams F PT 20 T6 015
17. LUUTEUNAN NV BIUHURMS F PT 20 Té6 016
18. vunnsaumsnaday Usznd F PT 20 T6 031
19. aUranInIANiuRiBfUdmsansn (Detection) F PT 20 Té6 032
20. UUNNMIMNYAIDENNATDUANINTIUDY F PT 20 Té6 033
21. edasnznUszad F PT 20 T6 034
22. agUnamInIIeNeiresiasljudnsaandn (Enumeration) F PT 20 T6 035
23. UUNNMINDUSUMIBENYBIFINTN F PT 20 T6 037
24. msUsziiunaiaslfuanmsaandn (Enumeration) F PT 20 T7 001
25. swmmtﬁymﬁ'u (Detection) F PT 20 T'7 002
26. swmmﬁmﬁu (Enumeration) F PT 20 T'7 003

M 2 wamsiugaiiumsununasauaNNINYNNaEINe

£y} o

Yaudszane
EALUAK 2554 2555 2556 2557
NIMINAFDU 2 2 4 7
SOUMINATDU 1 4 4 7
DUIUFNTN 16 109 177 356
SuSN3nWanRasay 16 27 44 51
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UIUFNTN

W 2554

M 2555

[ 2556

W 2557

AN 1 WHUYRUENTINUFINBNIEn TN UM 2554-2557

69
4 AL
40 38
287 M s
B 2555
[ 2556
" e ; '

T
Salmonella spp. S.aureus L.mono Coliforms E.coli B.cereus
B o557

MU 2 UHUTULEMNEMINAFDULIETNNUFINENMTNATBUANNDINNNIAE NN TEnINTUUSTINN

2554-25517

4. NIVBIUIAIMINIZUUNINIFIUAING

TesumsamaUszdimilatuil 24-25 nIngAN W.A. 2557 WUTBUNWIBIMNINMITINNY 4 Fo
Fadune 1 78 Fedaunwsaslaud 1) Linwuduiinnsussdiumailnausuanuamnsalumsuiiian
2) lawudayazasaandn 1 Melunsvluvs (histogram) 3) ﬁmstﬁanwﬁ%msmmLﬁmmummgmwm
manadauanuding (PT standard deviation: 61)) Tiwmanzan @adanldar 0.50 log,, MPN/g
w32 0.30 log,, MPN/g aniseifiuen Z-score 4) mameamualulisunsy excel laldiheasiianld
Tumseua ke robust SD wWaguane 0.157 Wy 0.154 dwmdudadunaldun Tufinumeativas
dayaliasudiu Wy Tufinmaedsuamadsade Tuiinmshmedag Fufauiiumsg udlodel
whenususasmuszaznmnmuuauasldsumssusedoudasudiilaiuil 26 anan w.6. 2558
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a 4
AU

a Yo a

mswanmsily PTP megaiiimenldiduluannaspiuanany Teaundgaiiiunsy azeas
Jarienasqamuaulntiialidsanassniunnianssumudamvuanandudasaniiunsie
ISO/IEC 17043: 2010 Fuiludamuuamluinennuanuainss lumsaamsunumsnagauanudugy
(MIAIMS 10 98 MUVIMS 15 99) waz ISO/TS 22117: 2010 FaludaMuuUaRINLYINTNATIUA NN
TNYYBIMIATINIAATNEHDINTUBLINTTNTNNYAZINE HTMUUANNINNS 18 U8 UNAINTINNTD
UNTBMUUABIIA BUNTENNIBINMLBNATAMM WAt UKazUNATUBIANMITUAN a8 nyME
Wy MImugaanzeaen (@mameluesdjians Tazvinaon) Tussuhadjidou (w3andad
o ' v N a A & v = Y @ g v 2 an a 7
NAFAUMBEN) Aavazae dyauniduuitlamipenialifl tnsasliauazgunsaling q F uditenaiengy
aa aa ¥ v v o v A v a va a 7 o a
waz3smeada desmuguliniulumudamuue udilasnndaaljlidmsasadwnzionmsnigaiinen
289 d00. l65UMISuTIANNEANIOU UMy ISO/IEC 17025: 2005 aeuathulszanm 2551
wazMslHuSMINadauaNNINYMATUNEMSslasumssusasay ISO/IEC 17043: 2010 A9ue
= o a = Ve o [ 1 4
Yeudszana 2555 PTP megazinendsladny numu wazdnenasaanmwlussuuasnananld
MHanMszmMuMIIDNBNTNIAUMWaILATINIUNIN
o o ' S o g o o w P Y ' Y & & 1Y)
mMsesaumedrnadaututiuluiladay Wiesnnmaedrnadauassiienuiuiiadainy
wasHANNAIINADATELINVBINMINTINNATIL ¥ FMseenmagnadaunNgaginendiulvg
doudnNgdunsdilvaneg (target microorganism) wazydun3glildidmainaniaqdunidudadu
(non-target microorganisms ¥138 competitive microorganisms) LazlIUADUNIDNILUIUNMTAN ) 1T
maniuds (dry) wiamsiuvsuuuiiianudis (Iyophilized) tathusneydunsdmariilalviadey
A‘ o £d v =d N a d' 1 a I's Vv a va ] IS
WnULazaadliudasaedia lulSnaniwinzauaamnnnenzimesissdjidns  wulunsdims
. <~ G ) o a o Y v = ] L2 < Vv 1
#5399 (detection) Aaasranvunwunsaliny msiigdunidiihvineldmaavhdiuniadaaniy 100 e
AaVhgUIMTNYIMIBENTINTIAIATIY (19U GaaBEN 0.1 NTN 138 1 NTM W38 25 NSN) wazMsHYAUNIE
4:4' 1Y J a o I Y } v 1 ‘ﬂl Y a a [ 4 a G~ (5 a
nlildihwansinnnihgaunsdiihwineadidas 100 uh ialitiaomsadyuiiuszrinegdunidnmaayie
drunsdimsasanuulsina (enumeration) Ao asrauvutiunwiu cfu dansunia MPN @ansu
v a a a o v A a a ' o ' o o P o
datdaqdaunidihvinegldmdaUsinaniumzandanstu Wy Dwukuaiise asiarlunsiy
o o U =3 (16) < = (22) 1 3 G = o 1 =
PUIUIENIN 25 89 2507° %38 10 9 300°2 @A S. aureus ¥3n B. cereus MITHAITHITN 20 D4
2007 ' w3 10 B9 150%” uazdasdigdunidnlildihwingludatmasay 10*  10° e Wudu
d! = L ] YVt a o o a = o’d‘ v ) Vv <~ a
Zdaymnstedeniiatrnagauliiiadunididvineg uazgdunidnlilddhvinaldmdslud3unn

wianzaneamsin liiludatanadaudmsuuaazsnansaeatasn audnlulsnamuanad iy 1iagan

EO -

aunsdudazaiiaiahaniunszuiumsiiudnmaziisanmamaliuhnu dsumsidingdunddludiun

.

[

Mrnueeanassenio liwinny ZlesunduueiiSaunsuuln (W S. aureus was B. cereus \Juau)

1 v = 1 o 1 . . d’ a
WNUADINMWLINFDNONDILUANLSBUNINAY (LU coliforms, E. coli, Salmonella spp.) YMsNULUANLIY

v
L Vv

nasnadasasnuniuuaiiGeiliasialas drudadnianaznuanuuisuasladniuuadie G
mate3enmagnamsudazUssinlasmsidagdunidithmineuazadunidn lilaihwneudazsiiaiald

WudegmadauanudngnNgaging Fedasims@nmnsmeniamsunaiueesaduniguu

wanazladuusnaqaunidlasgignaas Tasundiydunidntunssuiumsmliuisaziivimnaanas

a

ae191aY 0.5 log,, cfu W58 MPN"” wiu dasnslvdigdunidiihning 100 wasa 25 n3u (2.0 log,, cfu

NIEINTHINENENFNINMSUNWNE
U 57 adun 2 ey - AguNeY 2558




Microbiological Proficiency Testing Ladawan Chungsamanukool et al.

d 25 N33) MNMINeasInU Warunszrumshlduwiuuudianuds U3mnanaunidazana 1.0 log,,
cfu GatiuFadauingdunds 5.0 log,, cfu fiudu
mslasudaunnsssnnmsanalsaivludadinuiufinnsusadiuwamsausuanusanse
wasdayanasmndniiudaslunnwur (histogram) geifiumsldiahtufinussdayawsarnudagifendas
U SmsuEsssImsmemuuasazabsnuuInasIvasmInagauanNingy Taeld robust
analysis algorithym A G’Z’%nﬁj@hLﬁumsuazﬁmﬁwﬁtﬁﬂwamLﬂﬁ'au Tailgenasitlusaud 1 (iteration 1)
uAth@ SRy (iteration 0) anl#lumsemumsaud 2 (iteration 2) Sufinnsausuludasdanan
dumsigeiiiumadananisuuuinasyuesimsmasauanuminguuuasii 0.3 log,, MPN via
0.5 log,, MPN Iﬂﬂlﬂﬁ@hijmmummgmwmmiwﬂaauﬁﬁwmmlé’ robust analysis algorithym A
stw&jﬂﬁtﬁumsé’mm‘sﬁwmﬁmﬂﬁﬁamiam%nslﬁ'mmiamnlé’@hﬁ’lnﬁlﬁmﬁu (precision) (azaueN
(accuracy) snndunuumdl Tasluduiunamsasnadenziuasamndnluudazsou Yagtiuganiiiunmsldean
0.25 log,, dmSuMsanTianzsinimbediu cfu uaz 0.5 log,, mdumsanadensiiimbeiiy MPN
dwmiutlymaudl PTP magadimentszaucu fenfiunuanassumsthizduldenniilaann
angnuneiszduudind W ldudaigdnivnumay niidmueldmngndedinmsdss@uli

Y o a

ganiiumsdas lidasasaseunnsaudauiinsdawalianndn udluansiinsuinmmansmsunndld
wannmsneRuiuszuy electronic payment M linsHszRuuasannuazmnsiadauyeganiiums
edy yannniimsnsnuraratEIngn Sulugarnenurame e-mail dvluszazusnly e-mail Wz
paegfantiiums mldfsnulisinsanaunsasu e-mail laae1951015) wazil mail a1 9 AlaiAengasiums
NAFIUANNIINY Hantiuns3ewe e-mail address Twinunsus Wunsdifiew (Unfighnzns 1 auazla
Sufies 1 e-mail address) uazldSuaydituduiladull w.e. 2558 Fashlimsaeuniasumsiadan
HNBnazeInTINEIY L‘f‘iaamﬂﬁwuﬁﬁmmlfuﬂﬂumuﬁn‘[ﬁ"ﬂaumq e-mail lwiiile uananiinenss
gondiumshilasunansalasuaaad (laammnzmss Fax) dlamnnaiasundiduamenseaziilszai

thaudmasnumllyes das. danu gafiunudassdauaunnadandnduse

a5

9

mswannmsiuganiiunsnegauanuinngssjidnsesadwnzionmsmegairine
fimswannegedatilas M0 2 NEMMedY TUENEN 109 M8 Wy 7 NeMsneday NUILENTN
356 eMely 3 U wazladsumasusesmuinesgiu ISO/IEC 17043: 2010 UdeNTNANNEIFILAZMIUIIY
Y] P v U v a Jo o v o w a a
Joquszana ldaaeldievesaindnuazeeaslszma uannniidaniaansathdayanleludssiiiuee

ANNNITINNNWAIN TTUUAMM WY B BIUJUAMS

Aeenssndszna

[
P

Anzgdsurazaunanglin Jeanyga Nnganlimuuzihmumeiiauasiznnms weaninassn

q

Q' v Y o o v aa = Yy
Haves TALUzeUEDH Lz UINNUNNS 8¢ HAINMIAUNMNAINNINTFIU ISO/IEC 17043: 2010

LY q

FanIuatiuauMsMEBNUNAFaUANNIINYNNIaEIINNAUlATUMIFUTBINNNEMINIZaTUMITUTBN

q q

NI ENFNINITUNWNE
U 57 aduin 2 wney - dguneu 2558

138



MINATBUANNENNYNNATIINE amiad ENYND UasADE

10.

11.

12.

13.

14.

15.

16.

17.

@NEITA NI

alnNesURl Ui nsuinenmaasmsunng. ulsnsuazuantnasimsnasauanutng MsuSsutiiau
nanadaUszINaslfuamsuazmsdsziiuanuamnsamnadau. SOP No. N 07 15 003 ufluasei 08 Tufiaan

L@NEIT 3 SUNAN 2557,

. ISO/IEC 17025: 2005. General requirements for the competence of testing and calibration

laboratories. 2™ ed. Geneva, Switzerland: ISO; 2005.

. ﬂgﬂiz‘ﬂi'NLL‘LI'Qﬂ"JuTW‘jﬂ'ﬁﬂiﬂJeJVIﬂﬁﬂ'lﬂGl{ﬂWSLLWﬂET NITNTNEITITIUGY W.6. 2552. S'I?iﬁ‘\lﬁl'l‘léLUﬂ‘I:ﬂ (au 126

UM 98 N (aIUN 28 SUNAN 2552).

. ISO/IEC 17043: 2010. Confomity assessment -- General requirements for proficiency testing. Ge-

neva, Switzerland: ISO; 2010.

. ISO/TS 22117: 2010. Microbiology of food and animal feeding stuffs -- Specific requirements and

guidance for proficiency testing by interlaboratory comparison. Geneva, Switzerland: ISO; 2010.

. ISO 13528: 2005. Statistical methods for use in proficiency testing by interlaboratory comparisons.

Geneva, Switzerland: ISO: 2005.

. dinaumnwwazanulaaadeams nsuinenmaasmsuwnd. adanldlumsnasauanudnng. SOP PT 20 T4

401 wAluaseN 05 TuNpaN@NEIS 19 FAMNAN 2557.

. ISO 16140:2003/Amd.1:2011. Microbiology of food and animal feeding stuffs -- Protocol for

the validation of alternative method. Geneva, Switzerland: ISO; 2011.

. Research randomizer. 2008. [cited 2011 Aug 24]: [1 screen]. Available from: URL: http://www.

randomizer.org/form.htm

National Association of Testing Authorities (NATA). Maintenance and preservation of microbial
cultures in a laboratory culture collection. Australia; 1992. Technical note 14.

ISO 11133:2014. Microbiology of food, animal feed and water — Preparation, production, storage and
performance testing of culture media. Geneva, Switzerland: ISO: 2014.

ISO 11290-1:1996/Amd. 1:2004. Microbiological of food and animal feeding stuffs - Horizontal method
for the detection and enumeration of Listeria monocytogenes - Part 1: Detection method/Amendment
1: Modificaion of the isolation media and the haemolysis test, and inclusive of precision data.
Geneva, Switzerland; ISO 2004.

ISO 6579:2002/Cor.1:2004(E). Microbiology of food and animal feeding stuffs -- horizontal method
for the detection of Salmonella spp. Geneva, Switzerland: ISO: 2004.

Bennett RW, Lancette GB. Bacteriological Analytical Manual: chapter 12 Staphylococcus aureus.
2001. [cited 2011 Aug 24]: [6 screens]. Available from: URL: http://www.fda.gov/Food/Food
ScienceResearch/Laboratory Methods/ucmo071429.htm

Bacteriological Analytical Manual: chapter 4 enumeration of Escherichia coli and the coliform
bacteria. 2002. [cited 2011 Aug 24]: [18 screens]. Available from: URL: http://www.fda.gov/
Food/Food ScienceResearch/Laboratory Methods/ucm064948.htm

Downes FP, Ito K, editors. Compendium of methods for the microbiological examination of foods.
4" ed. Washington, DC: American Public Health Association; 2001. p. 53-68.

Bacteriological Analytical Manual: chapter 14 Bacillus cereus. 2001. [cited 2011 Aug 24]: [5 screens].
Available from: URL: http://www.fda.gov/Food/Food ScienceResearch/LaboratoryMethods/
ucm070875.htm

NIEINTHINENENFNINMSUNWNE
U 57 aduin 2 wney - dgueu 2558 &




Microbiological Proficiency Testing Ladawan Chungsamanukool et al.

18.

19.

20.

21.

22.

140

NYNTENTNIBTIIUEY L"?“mﬁmuﬂwé'ﬂmm’ﬂmiﬂfﬁﬁ'ﬁwawﬁammﬁlé’%’uanLi’uhi@’fawamgtymbluﬂﬁmﬁm ASAUATDY
sSwihe 1hih deean Weshiudadalsauasivnndas w.a.2552. ININYLUNY) 1aN 126 aoufl 86 n (aﬁu“?i
20 WOAINEYU 2552).

Introduction to the transport of infectious substances. In: World Health Organization. Laboratories
biosafety manual. 3™ ed. Geneva, Switzerland: WHO; 2004. p. 94-7.

Safety in the laboratory. In: World Health Organization. Quality assurance in bacteriology and
immunology. 3™ ed. New Delhi, India: WHO; 2012. p. 77-85.

Food Examination Performance Assessment Scheme. FEPAS assessment 89. Sand Hutton: Central
Science Laboratory; 2004.

ISO 7218:2007/Amd.1:2013. Microbiology of food and animal feeding stuffs -- General requirements

and guidance for microbiological examinations. Geneva, Switzerland: ISO; 2013.

NI ENFNINITUNWNE
Ui 57 atiud 2 wweu - lguiey 2558



MINATBUANNENNYNNATIINE amiad ENYND UasADE

Development of Proficiency Testing
Providing for Food Microbiological
Testing Laboratory

Ladawan Chungsamanukool Kamonwan Kantaeng and Atchara Ukong
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanon Road, Nonthaburi
11000, Thailand.

ABSTRACT Microbiological Proficiency testing (PT) is an external assessment of the performance
of microbiological laboratories. It is also a tool for the quality system development. Many laboratories
participated in the expensive PT schemes organized from abroad due to the lack of local PT provider.
The few local providers existing in Thailand do not cover all necessary test items in food microbiological
testing. In order to increase the capability of the Department of Medical Sciences in strengthening
the performance of food testing laboratories in Thailand as well as to help laboratories improve their
quality and reduce the cost of using the PT provider from abroad, in 2011, the Bureau of Quality and
Safety of food (BQSF) launched the project on food microbiological PT. At the initial phase, test materials
for Salmonella spp. and Staphylococcus aureus were prepared and sent to 16 food analysis laboratories
of DMSc to analyze and submit the result within the established timeframe. The results confirmed
that the prepared test materials were appropriate and could be used as PT microbiological samples.
Therefore, the PT schemes were operated to service other government and private laboratories. In 2012,
two PT schemes were provided for 2 rounds with two test items on Salmonella spp. and S. aureus, and
with 109 laboratories participating. In 2013, the scope of service extended to include the 2 new tests of
L. monocytogenes, and total plate count, and each test was for one round. The total of participants were
177. In 2014, the PT schemes for B. cereus, coliforms and E. coli were introduced and the total schemes
become 7 with 356 participants. The number of participating laboratories increased continuously from
2012 to 2014, (27, 44 and 51 laboratories per round, respectively). In early 2015, all PT schemes were
ISO/IEC 17043: 2010 accredited. In conclusion, the development of the PT schemes in microbiological
testing of food at the BQSF has facilitated the improvement and development of testing laboratory quality

in many laboratories in Thailand and reduced the cost from participation with PTP in foreign countries.

Key words: Proficiency Testing, Microbiology, Laboratory evaluation
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MFIANHEISNHaLAIAauTnasas luiany
laaldmaiia Exact-matching double IDMS:
uanIsNNUIsuaunanIIn APMP.QM-S6

Clenbuterol in Porcine Meat

defien Fesuae  wine duudy  USeasal wosae  asnqual sy wazhinen Fan
dheanasinguaiiuasFrmm ao1iuannsIneIunemi asae1 Asavan Unusil 12120

unangda sseauineasea (clenbuterol) Wumslunguiusaslniian (B-agonists) fimsuaulFifushisuiiaun
u,aqumsw%tyL?l‘\f[(ﬂﬂaqﬁmité?ml,ﬁal,ﬂumms fimseannguanealimsimauinesealunans 9 Ussina dlasnn
SNNANTENURDFUMN Fatuthaanainenaiiasimmweasaaiuanasinenuriend (an.) SelduhhuEsudeuns
mM3asEAUINNH APMP.QM-S6: Clenbuterol in porcine meat #uflumsinansiauiiiaasaaly Lﬁawgmuﬁq
naiiem530iild #o inaila exact-matching double IDMS Tagiitunaudail #o mavhujasenlalaslagaluanne
@1 (alkaline hydrolysis) Mm3nnaznaulusiuaiensa (acid precipitation) Msmanludiy (defattening) Msane
MDENULUUIBIAI-2a9a) (liquid-liquid extraction) MIINAMBENNLUUYBIUT (solid phase extraction,
SPE) l,l,él’aﬁﬁﬂ’lﬁtﬂiwﬁﬁ"mLﬂ%'mﬁa high performance liquid chromatography tandem mass spectrometer
(HPLC-MS/MS) wamsinilanifimsaaunauld (metrological traceability) ijawmﬁmsﬂsuﬁummu‘%qﬁ
yassnsanesuild wamsialusiedgn APMP.QM-S6 wufissauanududy 5.0 pg/kg Seanwliutuauzas
ms’fﬂﬁ 5.0% Wwaznamsnulsauiiaunamsin APMP.QM-Sé ya9Usendlng dannaeanuaaiuinasInen
Usznepy 1 Huathed Tasashedawasmsiisuiisunams’a (Supplementary Comparison Reference Value,
SCRV) fimunu 5.216 pgrkg wazmanulaiuiueu 0.131 pg/kg
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mAeNinsiiauauaauineasealudiony loaldinalin Exact-matching double  Aindien @esunu wazan

UNUI

masuilauauasuiineasea (clenbuterol) Tassaadsammii 1 WumslunguiudasTndiar
(B-agonists) Flumamauwngldudaeninmau smsnauinimeseaisswaalumsumevaanan Snunlse
vavita delinduilanagnamed helinduianmnad waniinmsamadaslufufiazanluseme
udaiikadaies wu i liiamanduiladu sladudinhiund nssunszne Jadeu thedsws Wudu®
aghalsfiony Imsdnaauhasieauiineaseanldiiniaguszasd fe IHilumasnilauaslosuanluamns
wazhamiuideemy elivyfiidauasnn Tladudpstanlildamd®

maudlnauiladaiifmasuilauasandsed asdimadamahnussssuussamilenugumanau
sosndanilonla ndwiilaGaunasoanidan vesaaw nssnstaame udu aafiamsiiadu nduile
nszan thedsur Mladuimiiound nsnunsens Jadeudse: eneiiomadiuay ueulindu aauld
ey imamadadszam wasihiduansnndmiundadiassd gidhulseila anudulafiogs wvmu
uatlsalanlaslnsasd® msnnaiamsandwasasisiiauaunauinmases mansaasaldnnmaand
flshuenen vasans ldud wdaslu du o e uasludiu venanildenulutlaamsdauiu Femanan
asniamsandnldlasldiaiasila LC-MS/MS via GC-MS®

OH
Cl N

HoN
Cl

MWD 1 gm‘[maa%’wmqmﬁwmmil,i'qLﬁaummauﬁamaiaa (Clenbuterol)

AMZNITNNBMILATIMINNIFIUDINS FAO/WHO (Codex Alimentarius Commission - CAC)
Tdmmuainasgiunmshifissduismnamsinsuinmesaaiisanliandugige (Maximum Residue
Limit, MRL) 1141,{'5’95615 (muscle) fiszeu 0.2 ug/kg (Codex Alimentarius, Maximum Residue
Limits for Clenbuterol, year of adoption 2003)™

AanssumsitnindSeuiisunamsia (International laboratory comparison) tumsnagamn
yasdantiuInasInsuiendlumsiiusunuecsandlng daudasenyasnsalumsialusemsiu g
Farhilunansil 2556 FotENATINEN UG () lawhuSeuiisunamsinunmaszaugimeatede
wazuwU3Wn (Asia-Pacific Metrology Programme, APMP) lushans APMP.QM-S6: clenbuterol in
porcine meat TogdidganvusnasinenuaalnasasiAsdains (Government Laboratory, Hong Kong,
China (GLHK)) fluhmw wewfidmszesamiuanasinenuwiend viswasufuamsiivhmbhiiuny
FOUUINOTINIUINIG (designated institute) MNUILNAFN ) BhmZsuiisunamsSasuaag
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7 WoeUiams Teud unda Tne Su doens ndo Windln uasihBuaud uannnided 2 Wasufuidms
nnUszndlnefidenudeny wesiivszaumsallumsiadhsddsudisunamsiouuy pilot study
(APMP.QM-P22) igniamughishes Taaiialdmmualiudasiasl fiidnmsidhimlasimsazdosnms
3mezﬁmﬂ%mmmsmauﬁ'smasadlmijamwLtﬁq(‘”
maflamannzinsisuilauaunauiamasesiiieslfiamsnnzidunidiaions m. thanld
TumsEhl3suiisunamsianinmansail @s wmadle exact-matching double IDMS Faidnanw
WABaasgulgunil (primary method) wazanansagaunauluds SI units 16® ” Tasadanannsiéiu
Tolxlny (isotopic analogue) yasnsfigaImsin (D,-clenbuterol) ﬁmmﬂ%mmuﬂuauaﬂuﬁy'qmimmgm
(calibration standard) wuazéag1e (sample) TudSmnanmnu Feazi3un calibration blend solution
wdz sample blend solution U3 awesansauiingasaaly calibration blend solution asgniinlvitiiu
Tugheehafilamanain g Aauwthil Mnuhmsiaanudaaie (peak intensity) 2aslopaussunasgIu
(clenbuterol) (84 Waz isotopic analogue (D,-clenbuterol) logld mass spectrometer WazInMS
wWasuulassandnesinnulalsing wasdmnaenauduiuessansisulannaumsi (1)@

Waes my’ m, . RB (1)

Toed w,, m, . A0 amadudurasansiienziludioes uwazly calibration standard muaAu
W, m, AD 19YBIIIDEN UALNIAYDY calibration standard MNSIGU Wy, my @D W9V isotopic
analogue fiiinasludiagng uazly calibration standard maadu uas Ry, Ry, oA daadmwesniny
isotope Menasludaghs uazly calibration blend mygIdu

SenuatuillnhEusiimsiensdassaibawauaauiinmeses lagldinaia exact-matching
double IDMS msuszanaamanuliniusuuaznsaaunaulamMunasingzauansin TINBINED
madhhulSeuiisunemsin APMP.QM-S6 iaiflumswsundanusliudvasljiamanaaaululszme
I lszgndldlumsiannizmslinnsivesianl jiamsaues wezanansolulsuitalilduamsia

o v &£
NUANHYNANNINYU

faEN
ity APMP.QM-S6 (ludiathailany Nihumsiliuisedianszsuiums freeze dried uaw
fimsualvazidee snvazdatalumdinmasey ussgaglumedn Ysna 2 g Teadradnlaru
msnefadunum (12 kGy, 18 hours) finlaszynmagniianudnduaglugn 1 g/kg - 50 pgrkg
° Yy a I'd dw o ' 4 ﬂ' I .
wazmvua liiimsiwnzieniguludmadnyuauis aldlumsnenuuasananiy mass fraction

2ANFESLAAUTILNDITDAN DUV

41330035 UUAzaILAN
§133160357% © clenbuterol. HCl u@asioei Dr. Ehrenstorfer, D,-clenbuterol. HCl waansoui
Dr. Ehrenstorfer
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d13L@d : acetonitrile (HPLC grade LAB-SCAN), dichloromethane (AR grade LAB-SCAN),
hexane (HPLC grade LAB-SCAN), methanol (HPLC grade LAB-SCAN), sodium hydroxide AR
grade, conc. HCl (SIGMA-ALDRICH), ethyl acetate (HPLC grade LAB-SCAN), 2-propanol,
acetic acid (AR grade MERCK), phosphate buffer (pH 6.0), Tris buffer (pH 8.0), Protease Type
XIV of Streptomyces griseus, (SIGMA), formic acid, KH PO, AR grade, KOH (LOBA CHEMIE)

w3asiiauazaunsal

LA HAnuazBan 5 ehuvi, 2 euwis, shaking incubator, centrifuge (Eppendorf 5810
centrifuge, Fronine Laboratory), evaporator (Caliper TurboVap, Life Scinece, Inc.) taz LC-MS/MS
(Shimadzu LC system equipped with API 4000 QTRAP MS/MS, AB Sciex) ﬂaé‘f&lﬁ‘ﬁliﬁ'ﬁa
Phenomenex Gemini, 5 u, C,,, 110 A (150 x 4.6 mm) waz Guard column 8 Phenomenex C
(4.0 x 2.0 mm), Injection volume: 5 puL, Column temperature: 40°C, Sample temperature: 15 C
Togldanizaaaeias LC-MS/MS (5194 1 uazansni 2) mmsienzdais Multiple Reaction
Monitoring (MRM) ESI positive mode

m397 1 damsreaa3es HPLC dwsuldlumsmusinamsinaudinases lutilonyuaui

Time (min) Module Event Parameter
0.10 System Controller Start
1.00 Pumps Pump B conc. 5
3.00 Pumps Pump B conc. 15
3.01 Pumps Pump B conc. 40
10.00 Pumps Pump B conc. 50
12.00 Pumps Pump B conc. 95
13.00 Pumps Pump B conc. 5
15.00 System Controller Stop

37 2 damzpauaias MS/MS dwsuldlumsmiiinamsieauiuassealuiiavyuaui

Analyte Reaction Dwell Declustering Entrance Collision  Collision Cell
Time (s) Potential, Potential, Energy, Exit Potential,
EP (eV) DP(eV) CE (eV) CXP (eV)
Clenbuterol* 277.1 > 203.0 0.1 50 10.0 24 15
Clenbuterol** 277.1 > 168.1 0.1 50 10.0 42 15
Dy-clenbuterol*  286.2 > 204.1 0.1 48 10.0 24 15
Dg—clenbuterol** 286.2 > 169.1 0.1 48 10.0 42 15

Wanewme : iy *Aalesaundn (primary ion) Mllumsiensimusaina (quantification) uas

“*fp lppauIas (secondary ion) Nlglunstugy (confirmation)
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MILHIBNEITASAIUATEIININIFIY

msmmgmmauﬁaLmaiaaL*ﬂumimmgm*?im%ammﬂé’a wnuswhelulszmalng naiimavas
ﬂﬁﬂ’amﬂﬁ'ﬁwmsﬂszLﬁuﬂawuu%qméﬂaaniIﬂﬂiﬁ mass balance approach mamaiia high performance
liquid chromatography UV-detector (HPLC-UV) lumsmu3una organic impurities/related
structure impurities, T wmaiia Thermogravimetric analysis (TGA) TumsmuSanes volatile and
non-volatile residues uazl#inaiia Karl Fischer titration (KFT) lumsmiSananh lumsiadeussazang
mmgwuaﬂﬁtﬂ%aq%’qﬁﬁmmamﬁﬂmLawz?ﬁwﬂﬁw 5 sunila wazldsumsasuiieu Taedesnsainasu
yaufiaanagem 10 mg aslunaufdmuune 40 mL Mnuu@s methanol Uszanm 25 g udwhmsas
ﬁl”mﬂ’mlmmiazmﬂasmgﬂmymﬁﬂﬂ%y’q azvloi”msazammmgmﬁgw”u (stock standard solution)
fislenududuilumiie mass fraction, mg/g‘[ﬂﬂmmLﬁ'ﬂﬁuﬁmammﬂﬁmﬁ’nwaqaﬁmmgmsluwﬂaﬂ mg
@iaﬁmﬂ'ﬂsammmsmm'ﬁgmuaxé’aﬁwazmﬂiuwﬁm g MILPIBNENIBzaE intermediate standard
solution t@3gulagMsLiaaeasazane stock standard solution #38 methanol Iﬂﬂﬂ‘l’i%’ﬂ WULREINU LA
et LI sazmafiasanlaluming mg/g §m3U working solution viafidanhasazay
anaspuihlvldnuess smmnsawsenldluhusadienty ssazmenmueilannmaeiesasiuinmly
flgumgdl 4°C uazasdaaimaie3sn working solution lwsiianadmiuudas batch 289MINaAa8
uaﬂmﬂ‘ﬁmiaxmﬂ stock solution, intermediate solution (8¢ working solution 284 Isotopically-labelled
analogue (D,-clenbuterol) mmsnLm%ﬂuvlm”luﬁmmLﬁmﬁuﬁumiazmﬂmmgmLﬂauﬁama‘saaé’qﬁﬂdwa
MNTNAY

msmanwauludatiig

Fnhwiindragamyue 0.5 g MsIasiaiamuanden 5 unis udnhluduly dessicator
Fafians anhydrous calcium sulphate (DRIERITE®) {umsgaanudu wasnnifiuiigampivauiy
szazmagem 20 Ju thasnmFuhminfimaes muanhwinfimeluiduemensdu nndmhlududsly
dessicator fluszezom 10 Ju udnhindidnass e ldides q auninhwiindilaasd Fesmsmenaiu
Tusatazaaanlunsay 9 AUAUMPIATLeIBEN

e

FumpuMILASENRIaE19UsENBURIE 6 JunauRaRy Ae Mae3ey blends MIMU{AZeN
Talaslada (hydrolysis) dedamsanaznaudalisiu (protein precipitation) msmaalusiuluiiodas
(defattening) M3anaaIaeNNLULYBIV -2 (liquid-liquid extraction) wazMIFNAMIDENUUU
29ud4 (solid phase extraction, SPE) q@ﬁmﬁﬂﬂ?miwﬁﬁmLﬂ'%:aqﬁa LC-MS/MS

1. M358y blends da9nila @a calibration blend (CB, &19819951U) Uaz sample blend
(SB, Ma&) d1%3U calibration blend m%'ﬂumﬂé‘hashqmﬂmLLﬁ'ﬁﬁl&JﬁmsﬂuLﬁauwaqmimauﬁamasaa
0.5 g (sample blank) wazymmadnasazarsaasgruteauiiaaseslvivsnalnaidssnuldanm
Lﬂauﬁamasaaluéfmsmﬁmﬁﬂﬁﬂ‘inﬂ PNNAIUA external calibration curve §1¥5U sample blend
m’%au‘[ﬂﬂmsﬁl’qé’aashqmﬂumu.ﬁq APMP.QM-S6 U3t 0.5 g uaanmsidnarsazae D,-clenbuterol
aelusts sample blend way calibration blend luvSanadisiensnuluawndusnuluaresasazans
NATFIULPIUTILADTDD (ﬁgm&umlﬂiu calibration blend fiauwu"ﬁ:) NARUANETATNE LHN

Tris buffer pH 8.0 U331 10 mL
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2. msmifnsenlaleslada (hydrolysis) laanisidutaulaal protease type XIV of
Streptomyces griseus U330t 100 pL (50 g/1 mL 284 tris buffer, pH 8) waziluman mﬂﬁy'u incubate
157 55°C flunan 16 $alas (Ehai) dumaaliishiu ﬂéaﬂﬁﬁuﬁqmwgﬁﬁm

3. 38msanaznaulusiu (protein precipitation) laamsusuasazangliillunse (pH = 1) me
nsalalaseaasnduiu (Uszane 350 L) uaziluansazaanan Uaasield 10 il 1ulsiuanaznau ¥hims
LLEmLﬁumww:dauﬁLﬂuawsazawﬂiﬂﬂﬁwél’aatiwqLiTwm'%f'awsgum%mmﬂauﬁ'mwm‘%a 4,000 SOURBINT 7 4°C
Wunan 10 wH duasazaredindesldvasanmadinlud Teenseshumnsasleumzune 1 um ale
dsazaadidavsaulszinm 10 mL

4. Famsidalaiuluilodad (defattening) Taensidia hexane 10 mL tuman udthish
m’%awgum”“iﬂmsnauﬁmwm‘%a 4,000 58URBINT 7 4°C [luna 5 il wensussazay hexane pan
umUsumsazazaavad iilume (pH = 9.5 - 10) #28 10 M NaOH (Uszanat 500 uL)

5. 35MIaNamagNuuUradiaI-2a3wal (liquid-liquid extraction) &NAAIBEINAILGINN
avasnNaN ethyl acetate: isopropanol (99:1, v/v) AU 3 ﬂﬁzﬁ ﬂ%gqas 5 mL ﬁwLﬁ'wtﬂ%:awagum%mmﬂau
HeMuEr 4,000 soUdEWNT 7 4°C Wlune 5 i v ussazaedunid (Fuuy) udrssmeduiaiale
W’LLﬁWﬁﬂLﬂ’%laﬁxmsléfaﬁﬁazmﬂmsﬂﬁﬁw*ﬂu‘[mmuﬁqmwgﬁ 45°C 1@n methanol 100 mL wazi@ndsazans
phosphate buffer (pH = 6.0) 5 mL w8315 sonicate 1 W1

6. A5MSANAMIBENLUUVBILGY (solid phase extraction, SPE) lag clean-up #38e1967¢
VertiPak™ C8/SCX SPE Tubes 6 mL "lﬁama:éﬁ‘ff @8 condition: methanol 2 mL, equilibrate:
Milli-Q water 2 mL tag phosphate buffer (pH =6.0) 2 mL, loading: uss@&’aa&hmixmm 5 mL,
wash 1: #9618 1 M acetic acid 1 mL v lviukamelageanme, wash 2: @168 methanol 2 mL vl
ma%i”zgtuumuﬂmﬂ way elute: BEaIEMIMazmenay ethyl acetate : ammonia (32%), 97:3 (v/v) 12 mL
(6 mL x 2 ﬂ%\‘i)

suneaufianaldliuiasaeissamadnmameldiglulasnuiiguvnd 45 C inmsazans
WAN 0.1% formic acid Tu@Ivhasane Milli-Q water: acetonitrile (9:1, v/v) Usunas 750 pL wanlag
sonicate N599678 PTFE filter 0.2 um ladnaiiadadhiaias LC-MS/MS

msmmnamUsinales Exact-Matching Calibration
dusumsamamusinasmsieautinesaatinnnmsineanduNunNenIalene primary

uaz secondary ions lu sample blend waz calibration blend snemwialagldaumsn (2)

W= FoF  F,w, .. -

my,.m; . R, . 3 Yomoisture
» L odrymass T - 100 (2)

1
My ny o R

drymass

w_ P2 mass fraction 284 clenbuterol 1u673ashmffa%gumuﬁ'qﬁﬁmmsm dwuae pg/kg
Wy, o @2 mass fraction 289 clenbuterol lu calibration standard fiviine pg/kg

m_ @9 ma°z|mﬁmsi"mf'rwy,umuﬁ'qﬁ%’mLﬁ'ﬂ%‘lumsmgﬂu sample blend dvig g

m, A9 WavesEIsezand internal standard (D,-clenbuterol) ﬁtﬁuaﬂﬂiuﬁaaﬂwtﬁawg

UALNBLAH38Y sample blend iy g
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m, , A9 NIBUNIETAZAENINITIU clenbuterol fiduaeluiiielfiodew calibration blend
Anie g
m Ao WI9PIEISaraNY internal standards (D,-clenbuterol) ﬁL@NaﬂlﬂLﬁ'aLm%ﬂu
calibration blend #v11g g
R, usz R B.C Ao sanduiuiinanioldly sample blend wazlu calibration blend MuaIAU
Toaennaanlaasusad clenbuterol wisanslaaauuas D,-clenbuterol
F,uaz F
MuMaU Hazmvualidduhiu 1 LwiazﬁwhmmhimiuaumnNansswuméﬁmﬁnuagjﬂumiﬂizmm

5 @9 method precision effect, interference effect waz extraction effect
manuliutueureInN5In5IN (combined standard uncertainty)

F, @2 dry mass correction factor #lasnnnmsmenuuludatnmnyuaui

msUszanaaanaliuivauzaamsin

msUszanamenyliwinauresnsia Garanmsemu Eurachem Guide® waz JCGM 100:2008
(Guide to the Expression of Uncertainty in Measurement)"” éwsumsussanamnanulainiuay
sosmsiannmsldinaiia exact-matching double IDMS 4y asduaguanmsnanilalumsana
(aums‘ﬁ' 2) WALMININAANN INLUUDUYBIN TIANAUVAIE sansasniuleaaanmst (3)

14 2 52 2 2 52 2
|‘ u(w, ) . r((m].)‘ +( u(my ) ) _|f’ zf(m_\,)\‘ +( u(m, ) +f’ u(F,))
u(w,) |\ Wee ) U, ) L Mye ) 0 Py 0 Mz ] F, ) (3)
W, I )2 ./_” F. N Y
NECNESRINEG
E ) \ F domass )\ Fy )

Toi u(w, ) Wuaenulauiuaunnsgiuaes mass fraction 2998159:a1811A35IU clenbuterol
l#lumsia3ew calibration blend FnamnamanuliuiueuINATIUIBIANNUZENS2DY clenbuterol
iniinrasansildlumsieieaasazmeanasgiu wazmawSeuiisuasasameanasgiu (standard
comparison) u(my), u(m, ), u(m,), u(m,,, L?Ju@hmwuhiuﬁuaummgmwmﬁ’mﬂ'ﬂdwﬂ MUIUIN
bias 8% precision ilml.ﬂ%mﬁb\i

F, Jumenubiuiueuanasgiuuestiady precision 20935 Faewiaan standard deviation
of the mean (sdm) waqmsﬁvgw

Fy Juaanaliuivauanasgiuzesidassnnmsata Seeuasnan bias 289m5dia
liquid-liquid extraction 82 solid phase extraction

F, Wumenuliwivauinasgrueastassnnasuniulu mass spectrometer (interference
effect) F9AUIMNIAIN bias 52w primary ion pair uaz secondary ion pair

Fy

rymass

Huememuliuiveusnasgiuzestiad dry mass correction Feuasnnnmsiaszy
menemadiludagh

dwmsuaanuliuiveunn Ry uaz R’y Falusenuliuwiuauiiiannmsia isotope
amount ratios 14 sample blend waz calibration blend auaau azfiahgnansineglutlade precision

ac 1 v q v =) Y < oy 1 [ . ’ ’ [ & | v
YDNIDBDEURT ‘mmmﬂmﬂwaaxhnmwmwaﬂsxwumamsm ratio RB o RB c NACDBNNNIUBYNIN

NI ENFNINITUNWNE
U 57 aduin 2 wney - dguneu 2558

148



mAeNinsiiauauaauineasealudiony loaldinalin Exact-matching double  Aindien @esunu wazan

wazahansonnannulaluiign 1#899nne sample blend was calibration blend gnia3anlmiiaunuy

(exact-matched) N9luS89ANNANTY, AINDN WL isotope ratio

MIMIUANAMNINYBINITIATIZH

lasnnlififagerededusessasasinauinasseaiiogludinarfimiiaufudiadiaase
(’lul,f':awg) e é’qﬁgum'imuquqmmw (quality control, QC) I NIUMINNMTIATIET spiked
sample NUIU 2 o V!ﬂﬂ%ﬁﬂivﬁlﬂﬁUﬂﬂiitﬂiﬂsﬁﬁ’JaEiNﬁ]%ﬁ ToglviAn accuracy (% recovery) ua

precision (% RSD) agluzunaeimmiue

We

wamnms"’f@@hmm%yuiuﬁ'sashwgum APMP.QM-S6 laaanuduifiu 1.07% + 0.04%
(k = 2.0 Pszduanu@asiu 95%, n = 4) Famenaduilathlu1flumseuin mass fraction 289815
waudnimasaadaihmiindiaieuiasaly wannmMslsziiuanuuignizasmanaspumauinaaiea
Togldmeaiin HPLC-UV, TGA waz KFT 1Gi"¢hmwu%qw§ 99.32 % + 0.13% (k = 2.0 iszeuANNHDIY
95%) uanmnf‘?wamnmsmuQuqmmwwmmﬁLﬂiwvﬂmﬂmﬂﬁ' spiked sample ¥NN5§5N control chart
ARDATNIZLLIMVBNMTIATIER 1ﬁ'waag”lu°ﬁwmm‘ﬁﬁﬂau%'u i accuracy (% recovery, \UaN 95% - 105%)
wae precision (% RSD < 3%)

Nﬁﬂ’]i(ﬂi’)fﬁLﬂi’l:ﬁﬁﬂ’]itiﬁLﬁBLLﬂﬂuﬁ’mﬂN APMP.QM-S6 manaila exact-matching double
IDMS Imﬂmﬁﬁmﬂﬁﬁamﬁwmu HANANRARENNMTIATIE 3 MTNADI (iterations) lasuaay
MSNARRINMFIATEN 4 71 waziimsusunieesrmanuduiiiald dewds wazaanubiviveuwhiu
5.00 pg/kg + 0.25 pg/kg (k = 2.03 fiszauanudan 95%) Feesdwaslusunsudsuieunams’e
(Supplementary Comparison Reference Value, SCRV) tnnu 5.216 ug/kg + 0.131 pg/kg (k = 2.78
fszAuamnuEatiy 950) " Lma'wENmwlu'Luiuamlmﬂﬁ"’fﬂmﬂ%mmmimauﬁ’amasaﬂmﬁammuﬁq
LENNSIEBELDEA (Gl’l’i’N‘ﬁ' 3) u,a:Lﬁ'aLﬁamﬂué’ﬂdmLma'wmmmhiuﬁuaummmdwiw5’] (mwﬁ 2)
wm'1Lméqmmbju‘tjuauﬁ%njﬁqﬂm'-inﬂ precision 28999 (49%) SANANNINNAISUMU (interference)
Tuseuu mass spectrometer (20%) NNMIING (extraction, 17%) wazuraaa Ny L LduAUNNMSLATN
503U (m,,, 14%) a"m%’uLma'\ammlaiuﬁuaumﬂLma'aﬁ'uﬂ @ NN (m,, m,,, m, m, )

[ . = < P2 = [ VoA v
wazantade dry mass correction (Fd ) HYINONNINLNDLNBUNUIN 4 LLEANNNENIN

rymass

a3199 3 Uncertainty budget zasmsiamismnaastaauiinnasaaluiianyuaun

Parameter (unit) Typical value Standard Relative standard
uncertainty uncertainty (%)
w,. (ng/kg) 8.3414 0.076265 0.9143%
m, (g) 0.28809 0.000049 0.0172%
m, . (g) 0.28933 0.000049 0.0171%
m_(g) 0.51371 0.000049 0.0096%
m, . (g) 0.29174 0.000049 0.0170%
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m319% 3 Uncertainty budget zasmsiamuSinamsiaauineassaluiianyuaui (ds)

Parameter (unit) Typical value Standard Relative standard
uncertainty uncertainty (%)
Fymass (1) 0.98928 0.000061 0.0062%
F, (1) 1.000 0.01697 1.697%
F,(1) 1.000 0.0100 1.000%
FI 1.000 0.0110 1.097%
Combined relative standard uncertainty 2.43%

B Inteference
from two

different ion

pairs = Method

20% Precision

49%

Extraction
effects

17%

14%

Muil 2 dodinpasssdlsznauunasanybivivewraimsiaUsinaasnauiinasealuiianyuauiy

Wallaudguand 1. (NIMT) Nenunueninenulagdssmadu 9 fensin wuhweslfiidms
dluglauamsiaaglugiwesmseds wazaranulaiuiusuzes SCRV zaslsunsumsilIauiiiau

HamsinnaualognMnEie eniuiaalfians A waz F (910 4)
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mINd 4 efSnaaseauiiessealuilanyuauii uaz expanded uncertainty (iszauaNNZaNY

95%) MenulagUsznaee q fEhsan APMP.QM-S6"?

NMIs,/DIs Mass fraction (ug/kg) on dry Expanded uncertainty
mass basis (pg/kg)
A 4.43 0.82
. (NIMT) 5.00 0.95
B 5.18 0.50
C 5.30 0.40
D 5.30 0.68
E 5.30 0.29
F 9.97 0.89
MeNdI (SCRV) 5.216 0.131

winawe : Wasnndumsweunswamsioveslssinadudie Jlddyanual A, B, C, D, E uas F
wnugareIUsuinddu 9 NN

msaaunaulamasnasinezatuansin

wamsi’mmsmauﬁama‘;azﬂ,uLﬁawgmLLﬁ'ﬂ‘ﬁlﬁmmiaaauné’ulﬁ'mqmmﬁmm‘[mms@'au‘[m
lﬂgwﬁaﬂmsi’mﬁlﬁmmﬂ SI @@ mihe mass fraction Fanenulumie pg/ke snsoudasmiheldifiy
g/g 1iNU 1 (SI coherent derived unit “one”(1)) Tumsasueenuananselumsaaunaulavasnans
Sandall sansauaary 8 nsELINMIAIERY naNRe nsrLIuMsUsNEsNesIUauiaaseaihinld
TumsieSaanily calibrator 1@”‘%’1_1m'sﬂ'ssl,ﬁwhmmu%qwﬁwﬂ%mmﬁm HPLC-UV, TGA uaz KFT @
memuusgnaaladanialumsaaundulamanasine nsswumsiisas nnauseulumaedsnasazae
nasPuniamaeIendngn aueienlasmslfinisaaiilasumsseudioy Fasilinamsiailaan
LA399%1 @8 178 (mass) Snsadaunaulameanasine munlaniuuee . Tuganlansuanasgruvaslan
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Analysis of Clenbuterol in Porcine Meat
Utilizing an Exact-Matching Double IDMS:

Interlaboratory Comparison Result:
APMP.QM-S6 Clenbuterol in Porcine Meat

Kittiya Shearman Pornhatai Kankaew Preeyaporn Pookrod

Sornkrit Marbumrung Panadda Silva

Chemical Metrology and Biometry Department, The National Institute of Metrology, Thailand (NIMT),
Klong 5, Klong Luang, Pathumthani, 12120

ABSTRACT Clenbuterol is a type of B-agonist which has been used as an illegal growth promoter
in meat production. The presence of clenbuterol in meat for human consumption is a health risk for
consumers and is therefore forbidden in many countries. The Organic Analysis Laboratory of
the National Institute of Metrology, Thailand (NIMT) participated in the interlaboratory comparison,
APMP.QM-S6: Clenbuterol in porcine meat. The measurement method used was the exact-matching
double isotope dilution mass spectrometry (IDMS) technique. This measurement procedure involved
alkaline hydrolysis, acid precipitation, defattening, liquid-liquid extraction, solid phase extraction (SPE)
clean-up and analysis of sample extracts by high performance liquid chromatography tandem mass
spectrometry (HPLC-MS/MS) operating in positive ion multiple reaction monitoring (MRM) mode.
The purity of clenbuterol standard obtained from the in-house purity assessment utilized metrological
traceability of measurement results. The mass fraction of clenbuterol in APMP.QM-S6 sample reported
by NIMT was 5.0 ug/kg with 5.0% relative expanded uncertainty (at the 95 % confidence interval)
which was in agreement with results from other metrology institutes. The Supplementary Comparison

Reference Value (SCRV) was 5.216 ug/kg + 0.131 ug/kg.

Key words: Clenbuterol, exact-matching double IDMS, interlaboratory comparison
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AN 2 NadnSuaaladans

AsaraenasgIunan (Mixed Standard Solution, MSS) iadsararannasgiu DSS uway
PSS ag4az 20.0 1888035 a9luz0U5uUsSines 219 50.0 Haddns uwazdSuuSinasas 25% v/v methanol

59z NAIFIUNNSUNNNNNATIIU Le3andrsarasnasgiu MSS luasazaaaiadie
TagUSudsneseme 25% v/v methanol ihinanameaigatuzasuilviissauanududugae whiu

250, 1,250, 2,500, 5,000, 7,500, 10,000 LAz 12,500 lNlASASNADANT

msm‘s’zum‘i’aazinﬁmmﬂﬁﬂﬂﬁaf‘i'm’iméi’a@msﬁ'uwmu,ﬁa (Solid Phase Extraction, SPE)
Faashathaihmin 0.35 niu ldlunasanaassiilthile @iy 25% v/v methanol 1IN 10.0
fiaddns ihluwandeiniasnanansozansagios 1 il ihluwghasdsanuigdadunm 5 wil
mnﬁy'uﬂuusmmﬂausi”mméawqum%mmmL'%agmismm 4,000 58U/W# Wunm 5 nd
W3BnANINIaNBadIgaFUTiussylu cartridge §a8 methanol uazih aeay 3 fiaddas
Ylassazanelailenssnnmsiuuenaznauudr sy 3 Faaans ldasluy cartridge NNt
1d 5% v/v methanol M1y 3 fiaddns adlu cartridge tiasdamsilisuiudgadusen uazszans
wnTumM lauuazinsaillslausananame methanol MUY 6 Naddns

MIWEUIID
== = v = =y = = =
ﬂ"liﬂﬂ‘le!"lﬂ"liu,ilﬂLG]ﬂ‘li”lLN‘YI1I°HH&L@8&W‘SG]NT‘ZIIGMGI?EIL‘YIﬂuﬂtﬂiu"ltﬂﬂi”lﬂ“lmﬂ‘lla\‘lL?‘ia’sﬂ‘igﬁﬂﬁﬂﬁ‘ng‘l
feasazasnaIPUNTNsz NN Isunaziwsaiilalou srsazanamatiinasazais
nespulegldarsazanammnnidiunauzas acetonitrile wazih lusnadi 40:60, 30:70 uazldarsazans

MIWILUU gradient program (93NN 1)
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MIND 1 Sveze@INILuY Gradient program

aa (W) AN W8 (Nadans/uni) Acetonitrile (%) 1 (%)
0.0 1.0 28 72
3.0 1.2 22 78
5.0 0.8 25 75
12.0 0.8 30 70
14.0 1.5 28 72
15.0 1.5 28 72
16.0 1.0 28 72

msﬁnmm'sgﬂsﬁw 2960215949

fessarzanaspunanuas i uuiumaususmsunsariialusau 2ue 0.45 luasau

WWuehguanan 13 fadwns wasannusesazuaimgagumseaimnsas lagdaliinnniiseas 509

N1361329LAT) Bﬁiﬂﬂ 1389 HPLC

Toiinnu

YulasmsazaraaiadaneIanleain SPE au0U 2.0 183805 Wasl) U 2.0 Nea0T WaN

ﬁﬂﬂﬂimmumuLmuﬁﬂﬂluaau YUIN 0.45 1NIﬂSLNGl§ lanadwsuieneiusinumainsag

HPLC Toaiignmzuaita3aeiaa il

AaaN : Hypersil BDS C 8, 5 lulasiuas 2110 4.6 x 150 Jaaluns
mMsanaanl : C8 UM 4.0 x 3.0 AALNNT
gauuniinaaml @ 30°C

#sezae@Iw)  : Gradient program (mswﬁ' 1)

051N 3 Wa : 0.8-1.5 Nadansnaui

Lﬂ%"mmmi'm . Diode array detector, mmmmﬁ'uﬁ 190-400 W ULNAT
Usanasiaa : 80 WlAsans

AeaIaraNaIIULAzEsara8fBEN 819az 80 lulATaNs MU 3 ) FSNITININATTIU

LEAANNFNNUSTENINANNTNTULAENUD LaN ALz US N auan M lzuwasinsail lalauluviie

1N1ﬂiﬂ’%l3\l(§iaa(§li PNFUMILFUAT

Y = AX + B s (1)

4%’ d‘ YV
NUNLANA

Dk Db
D

o k4
ANNFUIBILEUN TN

o) )

vV v a L 1 a
8 anunduzasenwmlzutasinsaiilalay (lulasnsuaadng)

B M) o

AD AAUIU Y

a5 (1) azleanudnuzasanziymizuwazwsaiilalay (lulasnsudeadns) Fadiarly

unuenlugums (2) azldausinananmumlzunaswsaiilalauiogludagiamavng (m)

m = X x Dilution factor X 10=3 et (2)

M =m/W e (3)
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Dilution factor L¥NAU 10 x 6/3 X 4/2 = 40

m #p  lulesnswzeaanmwmlizuuaziwsaiilalau lualaehe

M ds  USwawenmamlzuwasiwsaiilslaw lumhelulasnsudansu
W #e  USwnaietafithaniesed (n5)

MINAFBUANNYNABIAIIS (Method Validation)©™ * 1*
MInadauaNuwIIzaNzasszuulasannnsu (Chromatographic system suitability)
= dl U L4 L4 % \ = ?3’ g L4 4"
A0E1T9LNBINATTIUNFNTNTZAUANNINLY 6,000 INlATNINADANS 20 5 A9 1WLA3e9 HPLC
MusazazmMstlisuuaNasFIUFNWNs (%RSD) aasliannnii 2.0, tailing factor sasiaanzIamM gy
wazwsailalauaaelisnnnii 2.0 wag resolution sewinia@nanumizuuaziwsaillslounaslsiiaenii 2

MINAFDUANNINUNIZLAIZAS (Specificity)

Tagmsindivhazals d1sazarsnIasgIuNay a1sazaraaiag 19flainisdulaanaes
nmMlzuuazwsailalan 110U 5 M Bhiedas HPLC Mnlasinnunsudeslaiimssumuuesnsau 1
aafinasenumlzuussinsaiilalay

msnagauaNuiudunsa (Linearity)
dassazanzanaspunasanwmizuiaznsailslaufiinlussazaneistauazumssie
8 SPE fistauemuuagiu 250, 1,250, 2,500, 5,000, 7,500, 10,000 4az 12,500 lulasniudedns udaz
seRuAMNERTuEah s A% WiAtes HPLC thehmasuaasanuiaianansnnwnasgumenudunug
sewenuENTuLaruRlaRe Mnaedulstandaduius (correlation coefficient, r) #aenfilaas

o Y o
Fenlnates 1

MInaFauANNUNY (Accuracy)

HNIAIDENINNUN 0.35 N3N LENEITazaEIaIIUNENIena M Irunaziwsaiilalaunszau
ANNINLAY 500, 6,000 WAL 12,000 WIATASNADANT SLAUANNINIUAE 3 7 W lUasIIANLioe
@589 HPLC minasaeazmsaunay (% Recovery) N5eauansdady 500 waz 6,000 llasnsuaaang
$4 =~ Y <~ W i1 ] d' QJ v vV L 1 = $4 =~ Y
doeiisasaznmsfunauagludie 8o-110 waziiszauandndu 12,000 lulasniudadas deslisesas

msdunauaglugn 90-107"%

MnadaumNiey (Precision)
ANNTEI LG (Repeatability)
= o v A a A a o v v
W3gnmadNNiMdNaaraBINaIPUNTNanINM IsuLazwsaillglaunszauanududy
500, 6,000 WA 12,000 LNlASASNADANT ANNENTUSE 3 7 1 lUaTITIeNLAEAIas HPLC laamuin
m3agazmsiasiuninasgiudunms asazdadludienssauanududuy 500, 6,000 waz 12,000 lulAsnsu

Aoans naeiisasarmsidanuuinassIudunnsldannndi 10.5, 7.4 uay 5.2 MuaIAU-S '
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Intermediate precision
A NEHMpdNNRNETazaIBaasTIURFNen LM lguLasiwnsa i lalaunssauanu
WadY 500, 6,000 WAz 12,000 WIASASNARAMS ANNENTUSE 3 2 IATEH 3 W O lUMIIUNNEDHH

10eAS Analysis of variance (ANOVA) @R 5aNaNNULANANYBIHAILATIEHIENIINIU

MINAdauaNNNY (Ruggedness)

aienzimetheiiimsiulaanmnsnmizunazmsaiilalay s1wu 8 1 Taainiesed
2 U udh lUmuameadalasda t-test DRINTANANNUANIIIDINAILATIEWIBITNIATIEN 2 AL

MIAATUANNUANANYBINGILATIEH A RITNINAT p-value 81871 p-value ¥IANI 0.05
fanldiianuuaneeeiiednn

m’m‘*‘amswsﬁﬁaashqﬁﬁmﬁaumiaxammmgmﬁssﬁu 6,000 N1ASASNADENT MEARANY 2
quMsHae wahllmunusoeazanNuuandNENWns (Relative Percent Difference, RPD) tilaRasaN
mmLmﬂm"mwaqwa’imswzﬁwmﬂaﬁuﬁﬁ%aaﬁumiwﬁm

MSANFUANNULANANYDINAIATIEH LTNATANNNSDIALANNUANANFNWNS Aaede liannni 3.0

NMINAFAUMANNAYBINIINTIANY (Limit Of Detection, LOD)
femsarmamaguaueniumlzutazwsailalaunszauanuniuinlvnneduananiy
3 hpwnedyanusumu Faluanudvdumganasanule

MINAFUKIAANNATINIIIAUIN™ (Limit Of Quantitation, LOQ)
fdadrsararaaiadNuFuenT M lgunaziwsafilalauniszauanududunlvauadua o

W 10 vhrawmnedyanasumuy wazihmlsznamsralinamgafianaienzdidalsnaldunedoy
dl vV vV L U = Vv Aﬂ' J vV U = s

fsazanaNaNuNTUINGN wazdaweios HPLC Taganunmsasazsaaamnmsaunau (% Recovery)

v IQ‘L 1 [ 1914:1 v Y n:i' [ v Y ‘l 1 a v (18, 19)

aavag lugneaniulanasasas 8o-110 wazAsegazmstlenuuduinsaasliiiusesas 10.5

mMInatTinanstulassangiamlauuazinsailalavluswuulunae e SHnmunay
iheeeheenunulunaeiinmiiio e uazenih idwasafisingussIngEndo MY 15 Mot
d' a I's a o Lty L2 v Vv ac d‘ o d?,
Wi nzimusinamslulasuenmumizuwaswseilslauludmenaenanaiedsnwannau

e

msdnwmmsusnensiamlzuuazwsaiilalavmeameaiialasanInnnilziiozaamnailszdndangs

wamsuantanzmumMlzunaziwsailzlaumeneiialasinnnnilyievawnarlscdndnngs
Taamsldasazaradamiuuy gradient program e (5199 1) sxnsaugniiaengiamlzguuss
wsaiilglausananiasumuau g e (Mwi 2)
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;llsa‘.“"i
>

Gitiiesitis

iﬁ
|5

L.

R 1
oo
;i:;-—n:
jve]
Phediiii
F —
o i
o
(ws]

I
i

i H

EE RN s [
e
@]
Pidiiiiiiaiii
-\-\_\_‘_—-—-__

awd 2 Tesinlawnsuasssazarganasgiuiazasazanamiad i ldnumslulaanenmimmlzunas

i

wsaillalau

(A), (B) uaz (C) ssazamamnaspuusuenmmmizutaziwsaiilalaulussazaradrnugy
55w acetonitrile Uazn SATIEIU 40:60, 30:70 UAZUUY gradient program @N&AU

D) uaz (E) asavanadmaehei inumsUulaansasasafiasaadlumsaransfmKaNsEwing
acetonitrile UAZIN SAFIU 40:60 WAL 30170 MINTIGU

(F) shsazaamatnaiidnarsinaspuanmumlzuneziwsaillslaulussazaedmmuuu gradient

msﬁnmms@ms{i’wmﬁ'fmsm
o a VA de v o
PNNMIRATTaEABINTTIUNEIULNIUTY WuhWuhlafesasensamlgutazinsaiilalau

ammﬁm’ﬂu%’aﬂa: 0.39 (LA 0.30 MUMAU

msnadauanuwIzanzasszuulasa nnsu
NnmMsiemnsazazanaspuRsmuiazauanmmmizuwasnsailalauiinsUszanm 13.8 nil
waz 7.8 17 muaau Taadian tailing factor 2peeNNFBITIVNAY 1.0 uazipsasmaideauunasgu
é’uﬁméﬂaqm'ifmmiazmﬂmmgmwauﬁszﬁumwmﬁwﬁu 6,000 lulAsnSudDAAS % 5 A5 WNAY 0.1 LAY 0.3
MUTIGU waziien resolution sz heiaanmlzuuaziwsailalay whiu 13.2 Fugasdeanumanzas

295zuvlasInInns Wlumseswnziaaldle

MINAFDUANININNIZLAIZAN

Nnnmsiemsazanaiiagei bifimsUulasimeaansmizuuazinsaillay MIFTANNINITFIU
AGHY msazmﬂé’hasha*ﬁﬁmstﬁumsasammmsgmﬁisﬁummLﬁ'mTu 500, 6,000 LA 12,000 NIASNINADANT
whiaias HPLC delinuiieaasasausnsumuiieasensamlzuuazinsailslay (mwﬁ 3)
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= A
o o~

- B \‘ c
- ; o= | ;

: A |‘| =l i |

, ’ I\ I - [V E . i

- loa L A i | M

= [ H

= J\ | , ; ° | |
=i i | |

5 || ||'n‘ | Il"'|I |!| || |II ,
=l 'd |\ . | A 3

veamg I, \ I / J

Mui 3 TasanlannsumMsnagauaNNT LAz aNaN Tz

(A) @sazanadagheiinumslulasnenswmlsuuaziwsailalay 5 uwa

(B) esazanamnaspruanmiumizunazinsaiilalau

(C) @sazazimatuiiimadumsazasmnaspuanziamizuwaznsaiilalauianadudu
500 lul@snSuGadns Basu SPE

(D) @sazansiatuiimadumsazasmnaspuanziamlzuwaznsailalaunanadugu
6,000 lulAINSNARANS Mok SPE

(BE) ssazangiatuiimadussazasmnaspuanziamizuwaznsaiilalaunanadugu

12,000 lulasnSuADaNT ¥aseu SPE

msnagauaNnuiudunse (Linearity)

Nnmsdassazareaspuean wnzwmlzusazinsaiilalauidnaclumsazaadat
Turaenuidngu 250.14-12,507.18 waz 249.30-12,464.76 bNlASNSNADANT MNaI0U lons1lutdunsa
aaaageMNENTY Taadedulszansandunus (correlation coefficient, r) MU 0.9987 WA 0.9988

MUAAU (MWD 4 UL 5)
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1400000 =

1200000 = y = 106.37 X+ 4030.9

R’ = 0.9987

1000000 =

800000 m

600000 =

Peak area

400000 =

200000 =

0 T T 1
0 5000 10000 15000

Concentration (ug/L)

AWM 4 NPWINATTIUUFNANNTNRUSTZHINANNENTUIDIANT UM T ULAzNUD Lo e

3500000 mm

3000000 = y = 231.89 x+ 10651
R* = 0.9988

2500000 =

2000000 w

1500000 =

Peak area

1000000 =

500000 =

0 T T 1
0 5000 10000 15000

Concentration (ug/L)

¥ [
-

Aamd 5 NINATPIULFNANNTNNUS ST ITNANNENTUaRNIalilglautazNuD o
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MINAFaUMINUNY (Accuracy)
Togmsi@nansazarganasgriuanguumisuuaziwsaiilglaud s ssauanuduiy lasaaaz
YOIMIAUNAU (% recovery) wauanguumMizuuaziwsaiilzlausgludesonas 100.30-104.53 uaz

100.02-102.18 MNAIAU (MTNN 2)

J . 4 ..
MINN 2 HAMINATBUANNUNY (Accuracy) wazANNLNEN (Precision)

FUAUDN Usmnaiidin Usmnaiiny Mindsran/Sinniiny Amdsyns Soay
asazmenesgu (lulesnsudedns)  (lulesnsueadas)  (lulesnsusadns) Soeay msidigaiun
i MIAUNDY  NAITTIUTNNNS
(%RSD)
500.29 512.54 522.97 104.53 2.01
500.29 533.59
500.29 522.79
6,003.45 6,193.98 6,187.99 103.07 0.12
@nemM Lz 6,003.45 6,179.54
6,003.45 6,190.45
12,006.90 12,044.35 12,042.60 100.30 0.04
12,006.90 12,037.76
12,006.90 12,045.69
498.59 511.52 498.70 100.02 2.47
498.59 497.68
498.59 486.90
5,983.08 6,105.15 6,113.58 102.18 0.25
wisaillalau 5,983.08 6,104.71
5,983.08 6,130.88
11966.17 11,993.03 11,993.29 100.23 0.15
11966.17 11,975.14
11966.17 12,011.71

MINAFaUANNTIT (Precision)
NAMsaassazaefateiimsdrasazanganaspuengamizukaznsailslaui 3 szeu
anagudy anadnduas 3 1 wuhIsinemaammnsahnle Teedadesasmsissuuanaspuduing
(%RSD) aglugi9 0.04-2.01 Uaz 0.15-2.47 MNAIGU (mﬁmﬁ 2)
NNNINAFAU Intermediate precision Taamsianeyian 3 5u Suas 3 91 7 3 seauAMNTTY
wazihlUnadauad® Analysis of variance (ANOVA)®® wuhwamsieneing s Su Liflanuuand
asiiadhdnmaeadd Tasfien p-value zaamsiensiiansumilzunaziwsaiilaloussil 0.50 was 0.10

MNAU (MTNN 3)
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AT 3 NAMINAFUANNNER lUMFIAN T luuaaz Iy

MUN SLAUANNLINAUNFNEN USunaadenesiany (lulasnsuaadns + %»RSD)
(lalasnsunadng) AATILNM LU wsaillalau
1 500 522.97 + 2.01 498.70 £ 2.47
6,000 6187.99 + 0.12 6113.58 £ 0.25
12,000 12042.60 + 0.04 11,993.29 + 0.15
2 500 483.62 £ 1.77 538.52 + 0.48
6,000 6149.25 + 0.04 6145.09 + 0.08
12,000 12007.12 £ 0.04 11983.14 £ 0.14
3 500 508.96 + 0.43 532.29 + 0.39
6,000 6155.33 + 0.26 6101.75 + 0.23
12,000 12099.32 + 0.97 12016.24 +0.94
p-value (between day) 0.500.10

MInedaumNNN (Ruggedness)

Hniesd 2 au ez 8 T 1hlunesauadd t-test wuhmamienziliiianuuane
ashaiiviadhdnmaada Taadien p-value zasmsiensiiansumizunazinsailalouadi 0.48 uaz 0.94
MNEGU (AR 4)

nnmsidgunadiniundodl 8447 uar 12341 wuhuamslnedliuandaiu Taafasas
ANUULANGNFNNNS (Relative Percent Difference, RPD) "ZI’rNLﬂﬂ‘zﬁLN%WI%ULLaZLWiﬂﬁI‘ﬁIauag:ﬁ 0.32

LaT 0.95 MINAIAU

= o a 2% a v a ¢
M3199 4 HanmsnadauaNiieslumenein laamsildsuinde ey

v a o AM@dsaalSan e nTILNm lru Amndsaalsinaunsaiilslay
UNIATILHN v yoa v . oa
(lulasnsuaadns + %»RSD) (lulasnsuaadns £+ »RSD)
1847.72 + 1.25 1,472.71 + 4.92
2 1814.19 + 7.05 1,475.48 + 5.45
p-value (between analyst) 0.48 0.94

MINAFaUKITANNAYINIINIANY (Limit Of Detection, LOD) uazinainauainisindisnm
(Limit Of Quantitation, LOQ)

Usinangaiinsranuanaiumsuuazwsaiilalou feuniu 128.34 uas 124.95 lulasn3udedns
MudaU uaziBinaegaiiensivinalduewannuminuenwsailalon Sawihdu 250.14 uas
249.30 lulasn3udadns muddy lasuiinmsagaiiensiinaldsauanmumisuusnnsailslou
oy -

Nmiaﬂazmsﬂuﬂﬁuaﬂiuﬁn 90.66-95.60 ULz 89.44-96.86 ANAIAU LLa%ﬂl"l%’i’Jﬂatﬂ'ﬁL‘ﬁﬂQL'U‘L!N'Wlii']u

FUNNS NV 2.21 WA 2.63 MNAOU
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nmsasalsinamstulaasanmiumlzuuazsaiilalawlusuuuluragsd ainanndy

KNN3V MU sUulasuansnamlzunasiwsaiilaloulualadre wu 15
haths wumsdulasunaenmmmlzuiazwsailaloy S 2 dethe wumstudasuananamizy
penaLfien MU 7 Mee wazlinumsiulasuasaenan w6 Mvde leegasianulsinamsiulasy
wnzamlzulugig 57.67-246.65 drulusuain waznudsinamsdulasuwsaiilalow 1967.78 dauluy
§rudu dwudn 1 dredasranumsailalan 22.04 druludiudiu udivSinaenidasiave
myIaUsan

a 4
AU

Basenaenanwalmslulasnzasanmmlzuwaziwsaiilzlavlusuuulunadismaie
aziiun Hwannlesdiineuaziogande limunsamuBnamstulasssasdmdnanld 3a
Tdwannisiensimuiinamstulaassasdimasnanlumuwuluna Fdaulasnanmsmiiang
wnzwmlzuaiamaiialasinlnnniziezesvardszdnsmugslumnmsinladevasansgawdon®
Togldansazaedmiuun isocratic ANEIUHANYDY acetonitrile wozih lasfsandiu 1:2 uaswuhil
mMsdnwitenzdinunaeaadasasd luenunuluna ' Tagldasazamemmwinwuy isocratic @i
sushmhsanladlevasandgawim waddunsanas acetonitrile wazih ludamnai s0:70 Tagludsms
MnaMIINITaLENNATIazANENAIPIURFNE NI Irutazwsaiilalavaannniule wabisiansouan
mssunlumsazanadagieannniinssnannuminuuaziwsailalouldodanysel Faziinada
Anugn@BsaIMTAeNeinUnamsaangn (mwil 2) Wesmnsuwulunawssaniinannayulns
fanuvainuasrasesdisznaumaad detulumsinunaisidedacldmsazamadmiiddiunas
284 acetonitrile Uazin wuuTMsasuasFsznaUYasENTAETMEFIMNILUY gradient program e
mMsnd 1 sansousniiawnsiamlzuuazwsailslauldadnivssansawuazlinumssuniunn
asdilsznauiivannvansuasayulnsene q lugasi3u

msnssuaetnlegldinafiamsanausnaisaigaduraeuleennsamMIagssuNIUNIINGIA
Aeneiundueanluld Tasdgadurasudeiiidanl#fiu hydrophobic polystyrene-divinylbenzene
adsorbent resin Hamantidminzanlumsasausndmardgludsdnldnassiuuy Mneda
ena3u Nnilaan: wiadanld® * Taglumsafausndaniauanunianuasiigaduiiussglu cartridge
618 methanol uazihnawaws tilaliigaiuiienumansauiumsasmeihinafo uasthelvoymana
msiauladudadudigadulildnniige Taavdsnnihumsazmadiaiadludigaiuasuduazazas
iilaidasmsaandae 5%v/v methanol (asnnifiumsiansidatna dossalithgaduuiieundide
geionzumlzuuazinsaiilalousandis methanol M 6 §9ddns ludiuwesaedan @enldnaauy
%10 reverse phase C8 W3oNM3$aAaaNtl reverse phase C8 tilpsmnmde sienlaiuws uaziamwlaiiian
wWudennu Cis uanwumivaudaand Jwhlviiezasenmuwmlzunazinsaiilzlangnaszasninlais
ANADANUYLA reverse phase C18

Tumsdnnilldidandamemuailunadasgluu fa sgnnaau wasenss iudunuuaseusy
Tunaiihhindnen dasnndusiuuuesnwlunuiifasdissnovsasayulwsvmesiia Snnsluduaoy
mannihudiomannasudasiimsioums w i thuth dmdusnueiednlng fesman Wuenwueid
asdilsznavansayulwsinnnd 40 #ila Tensaunguasdilsznavassayulnsiionaiiuadamsasiadinevld
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Fanasiwanniudeiienudululdlumsiazihliiszgndldanaiensimudnumsiulasuaes

wnemilzuuazwsailalavlusuwuTunaguuuudu g 16 u suelys snde enh wazeniu
FBiwanduminsomumnaennumnueawsailalauiivudesslusnunlunald s1de

wanmsUszifivenugndasmy ICH Guideline”” Taglinuhiimssumunnasiudauaasinnadimnzans

oo A v v .. v v 1 a v W a &£
35 Wanagauanuiudunsams standard addition Tuza 250-12,500 lulasnsuaadns lemaulseans

anuduius ndides 1 waashisifenuihuduasiaaaadiiinmsdnm wamsmesauanugndasadis
Sienzvimnusnaenammizuwazwseilzlavlusnunulusa wuhfissduanudusy 500, 6,000 wae
12,000 luTasn3udndns Aundsfesazmsiundunaaansumilzunaziwsaiilaloussluig 100.30-104.53
WAy 100.02-102.18 MNAGU uazidiienunudamsnasuulasiainie sy wazuraNAaaNle
Wil imhiBeneimisnaiwenniululFanammsuulassenmwmlsunssmsailslay
Tushesesnuwulunadidnmatuiiinenuaziogando 1w 15 dete Winadeandasiuizmansa
indnwidhamaiinsawainnsiimediinauasoganioldos Toswumstutaaunaanammisuuas
wsailalau 10y 2 fraths Uulaasenmwmlsuiasesadien S 7 Mot waziladesnzimysinm
mstusanmsainamaEIsiwaniy wuhuinamsuutaauansumlzuagluin 57.67-246.65 du
Tughuau wazwudatheenuauluno 1 frag Aimsuudasnwsailalawluysinm 1967.78 daludu
du dhudnuilsdaanumsiulasumseiilalauudiiusinamaiesfiaraimsiaUsinn sohibams
sananiinauniuiisnmnsoanaensnesitazmizinamsiulaananmwmzuuazmsailalaulaluasm
Wty Suhandludnmedennisdmiumsenadenzsimsludasumsaansnlusuauluna wazms
Anwilazfulsslemhnndduiladnmntumsirnanginssumsvsloesuaulunamasssnmuite
faanseanudsaesudadousslumsuslnamunulunamiimsvulasuanmuwmizuasnsailalaussly
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Method Development for Determination
of Dexamethasone and Prednisolone in
Traditional Drug by High-Performance

Liquid Chromatography

Jiranuch Jamtaweekul Sumate Thiangthum Waliluk Matapatara
and Chitra Chaiyawat

Bureau of Drug and Narcotic, Department of Medical Sciences, Thiwanond Road, Nonthaburi 11000

ABSTRACT The quantitative determination of the adulterated dexamethasone and prednisolone in
traditional drug was developed by using high performance liquid chromatography (HPLC) with reversed
phase C8 column (Hypersil BDS) and a mixture of acetonitrile and purified water as a mobile phase.
The sample solution was cleaned up by solid phase extraction (SPE). The method validation data showed
good linearity at the concentration range of 250-12,500 pug/L with the correlation coefficient of 0.9987 and
0.9988 for dexamethasone and prednisolone, respectively. Accuracy and precision were performed by
adding 500, 6,000 and 12,000 ug/L of each of dexamethasone and prednisolone to sample matrix. The
percentages of recovery were 100.30-104.53 and 100.02-102.18 for dexamethasone and prednisolone,
respectively. The relative standard deviations of dexamethasone and prednisolone were 0.04-2.01 and
0.15-2.47, respectively. The limit of quantitation of dexamethasone and prednisolone are 250.14 and
249.30 ug/L, respectively. Therefore, the developed HPLC method is suitable for surveillance of the

dexamethasone and prednisolone adulterants in traditional herbal medicines.

Key words: dexamethasone, prednisolone, traditional drug, solid phase extraction, high

performance liquid chromatography
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unAnta  un Lﬂuaqulwsﬁﬁmsﬁwﬂ%’vﬂum LA3B9END19 DIMNSLESH WaZHANAMITNFUNIN asanathuniigns
mandrinen laud gnasnuuna aamsiiafasss LLasqwgﬁmﬁga%w msthaeengiiniaiumswaunundaioet
TugtusiuuisAaangnsldu iiesaanudlumsly ssannlumsudamandansas Tesukuwlzfomiaiiedoy
iadnunluadsilussnaudety backing wastu adhesive Riimadumsadaayulng Anmanuuanduag
WadLuas U ethyl cellulose (EC), eudragit E 100, eudragit NE 30 D waz hydroxypropyl methyl
cellulose luANuE@NAUAIN ) AU (1.0%, 2.0% WUaz 3.0% wW/V) ﬁm%'u%”'u backing LLas%”'u adhesive 'imﬁy’q
plasticizer 2 %ile @8 triacetin waz dibutyl phathalate (DBP) mmnms@nwui EC 2.0% waz triacetin 309%
Huwadwasimmzanlumsodonunuudzlugy backing Feuruulzimisiladianls Honegu wazudauss
TooLAdaemnaaauuseia (Tensile Tester) waElANNNTUBDE \iindaediendpe Scanning Electron Microscope
(SEM) LLD\iuLLﬂZ%gu adhesive waﬁma{ﬁmmzauﬁa eudragit NE 30 D 6.0% waz DBP 0.5% ija‘nmaau
magusuaunuulzayulnseig Franz’s Diffusion Cell mﬁmeﬁﬂ‘%mmmsﬁwﬁ'ﬁyﬁ%usjmuviul,l,ﬂsaagulws
Me38 HPLC wuhilU3una madecassoside Was asiaticoside Fasiy Aoy 41.2% uay 94.79% muaau waan
msdnmilnnsalfifiudayalumahaulnsnwannlustuuunhdsniufioisln  dwmsulugthauwanaiu
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UNUI

flagtiugiuuunildduanuiismnniigada sUuuuenFulsemu Fhedamsuimsm azain
Uanass wazlinaliifeanniduihe uanwuhiidadevarsUszms wu maagniaaldlumaduaims
M3thawWmMuadguuaseniiau (Hepatic first pass metabolism) Enawgnﬁwmﬂsluﬂszl,wwmmﬁ TGH
enuliiaiiavesasenlussduidon Sedasaninldmefmisiinanssluuy wy 3w Bae Tadu msazms
wozuHuwly (Transdermal patch) lasudasauriudasaiaiiinguszasdlumsgatushudgiovisil
uanenefiy damadaiimsgushulaianntn enliiamssnmuuummed (Local effect) uddhdnenaany
nsadukuduinisldanaudailaidaduludgnssuaidanld wazminsnsangniuuumeme
(systemic effect)™ é’qﬁguﬁqLﬂuﬁmwmmsﬁmmLLN'uLuJxﬁmﬁwmﬂqulwsﬁ'am vialsishenUantanas
dhgameldaiae dalszamsmwlumsinm aainnuadilumslden vandmenudutiennms
e diwenuazannlumsudmam wazaninsoudladounniasasgiuuueaniulssmuld

1IUn ﬁ%a’?mmmam{dw Centella asiatica (L.) Urban W Apiaceae (Umbelliferae) auqulws
iailfimahinldifuanuazudosasigumm fnsnuhmsaauasthuniissngs triterpene 12y asiatic
acid 8z madecassic acid u,azmgﬁ'uﬁ’wm triterpene ester L%U asiaticoside W&z madecassoside®”
FUFINATNLAF NI EaIURE NEFULNa®™ © anmsiaRaasd® aaMsENEY aaMSIiaLNS
Tunszimnzamstiasnamzanuesea® qwéﬁmgaﬁwm wazgndlumsuden Wudu

TaseasanaamIni

fanthaudadlueionsiifonaluganniige daludadusasas 12-16 vasihuiing i

MUANANNSBY M3gadeiieanainime wazdasnulildmsulanvasnnnaauenidigseme

U
v

fnadwdadanshuiianansaldmsigauthuazligauihiiule wisemalassasldidy 3 4u da
wilsfw3 (Epidermal), wiiaun (Dermis) wazaulusiuldfiimis (Subcutaneous fat layer) wiiasmndh
fhusuresinmisiiddniigalumsihdeenmaiioiis Usznoudiezu stratum corneum #Fufluguasse
fiddaydemaihdenginuii dathanda suntiud Ussnaude vaaaiden viethmdas szunilszam was
danuide fimhitsdseanduuuazansansliiudiade Tasszuulwadeviiianuadalunssuiums
douumnnouns® fulugada ulaiuldfmds dusuiifenuddglumadunnuilasiuanudouuas
muangannismeliung asseauiasiuduensnnmeauan®

szuvihadennainiiuisle 5 oiia®

1. FEUUMIUANMITUNSLABUHUNT (Pressure adhesive matrix devices)

2. sruumuanmMIUandassmewaiusy (Membrane moderated devices)

3. ssuumuquﬁaﬂwa'éma‘fu&iuﬂnmmmu (Adhesive membrane system)

4. 33UULma'QLﬁU§hm?lmﬂﬁ+a (Microreservoir system)

5. STUUMUANMIENDALNBSIMINTTia l3Eadia (Non - adhesive polymeric matrix devices)

maeIsuuduulzayulnnhunieaugusanmsvaadasadmenlusanasi Wumsuiy
Uszansmmwaaen® Usznaude Backing layer Wuruilasiusaendurhy uazllosiudaunndanmnmauan
\gudndoel uasdu Adhesive layer \fluduiidumsataayulnsthun  Tasnsddynssnsaguy
wadwasduil wasfaamuddlumstameimils Fendosuriukundsinnfmnayulwathuniifigns
dhidgadn Munsdenuniladefidaly aunsailuldSnwlugtheifineunald wasiadiudays
lumsihansanaayulwsinwannlugluuuindasanilug 9 dald
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GRARIVREY

Hydroxypropyl Methyl Cellulose (HPMC), Ethyl Cellulose (EC), Eudragit E100,
Triacetin, Dibutyl Phthalate (DBP), Polyethylene Glycol 400 (PEG 400), Polyvinyl Pyrrolidone
K 30 (PVP K30), Sodium Hydroxide Pellets GR ISO, Monobasic Potassium Phosphate (KH,PO,)

wa3asiiauazaunsal

Scanning Electron Microscope (SEM) (Hitachi ﬁu S510), Cutting Machine (DUMBBELL
';Zu SDAP 100N), Tensile Tester (Tinius Olsen s;u H25KS), Franz Diffusion Cell (Logan Model
SFDC-6)

1. Mawssnasanadaulntun
ihgatnayulwsthunnndamiauunyBinesagauayulnsainariiilu Centella asiatica (L.)
Urban 33 Tagnhain@nmnfFauidisududasusssumaannimiaings fuiludagaiitnngnuenaas uae
aoUiddsanulns unnsIsnme wazihinenaszysiinmuvanwgneaynssdsuiy wunuigly
296 Apiaceae #neneans Centella asiatica (L.) Urban"® Savharadhanssalaiwialluiis Ao
i nanenmansmsunng manaLeadidsda DMSC 5185 wanihanasagamwmaaiilagisiissyly
ludnenayulwslveg (THP, 2004) whayulwsthunnanuasienuazen faliusda mnﬁuauﬁqmwgﬁ
45°C 24 $Ta AUk ﬁWﬂHulWi‘ﬁ'aULLﬁQNﬁﬁﬁﬂﬂiUﬂaﬁﬂﬁ’m 95% ethanol ¢ Soxhlet apparatus
a1 3azmeilanmsanaNITEIMEURIaI181A389 Rotary evaporator afaugngiusisfirazas
ethyl acetate hldasanaiilauiasieinias Freeze dryer uazsdiomnzilsinaensaraaee HPLC

2. Mse3eNTY Backing yausiuulz

(@3EuETaT e backing lagw/Seuiiauweadinas 2 #iie Aa Ethyl Cellulose (EC) uaz
Eudragit E 100 uaziU3auiigu plasticizer 2 #Hia @a Triacetin Usauiigunu Dibutyl Phathalate
(DBP) auilgamgii 50°C flunan 6 #lus Tasia3en 20 msazanswadiuns uas 30%, 40% uaz 509

plasticizer lagmunanUSinawainadiwas muaou (M5 1)

M3 1 MIWmngnsiuluzy backing

Rx. 1 2 3 4 5 6
EC 2g 2g 2g - - -
Eudragit E 100 - - - 2g 2g 2g
Triacetin 0.6 g 0.8 g 1.0g - - -
DBP - - - 0.6 g 0.8 ¢g 1.0g
Ethanol gs to 100 ml 100 ml 100 ml 100 ml 100 ml 100 ml
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3. M3teIonty Adhesive ﬁtﬁuﬂwsﬁﬁmﬂgﬂwsﬁﬁun

Lﬂ%ﬂuﬁzu adhesive 918 Eudragit NE 30 D wW3sutisunu Hydroxypropyl Methyl Cellulose
(HPMC) U304 4%, 5% uaz 6% adlu DI water Na16u waz 0.5% DBP @nansanaayulwstnun
1% W8T 29 MNEFU W3DNTIAUABDAIA MATUNAT petri dish Ltazﬁﬂﬂauﬁqmmqﬁ 70 °C {Junan
12 T

4. msﬂszu‘iuqmauﬂ'ﬁmml,l,siu?/’\léfﬂwg'u backing

4.1 MSANMNMEMN anwazaNyld ANNGEey

4.2 miﬁ'ﬂmquuﬂamsjuﬂéu Toawadas Scanning Electron Microscope (SEM)
(Hitachi y1 S510)

4.3 m'imaauL%qnazlml,wiuﬁéuiﬂmﬂém Tensile Tester (Tinius Olsen iu H25KS)

5. msmaaumsﬂamﬂa’aﬂaﬁa"wﬁ’agmﬂuﬁuuﬂzaqﬂws a8 Franz’s Diffusion Cell (Logan
Model SFDC-6)

1. @38y Phosphate Buffer pH 5.8

2. L®383UEHY nylon membrane filters

8 medium TVilgampil 37°C ualdaalud cell loaszialiliinasameiiou malu cell

w

o ' g v o Vet vy '3 ¥ o
w3snusuulzayulnsilinasau Tosaalvdfinwnawhndushgudnarass cell uanhlunuu

4
@ cell N3

WY membrane 58488

4.1 Guduomasususuulzayulwsdudatu medium

4.2 dudpia3ngs 500 pl munaiimwue (15, 30, 45, 60, 90, 120, 150, 180, 210,
240, 270, 300, 330, 360, 390 WAz 420 17 MuAAU) TasiFudagensasmeiiFushunnuiuwlzaulng

nnhiniensilinamssagnnmsazmendnunnuruulzayulnsas HPLC

WNe

1. Mmawsenasanadaulntoun
MsmugNAuIWmMuei lagn1sitesziisanauanuzutazusuaasaranyals High
Performance Liquid Chromatography (HPLC) wun&sanatnuniusinuanuay 6.3% (w/w) uas

HU31nauans madecassoside W asiaticoside (U 0.9% (w/w) Uae 0.47% (W/w) MNMOU

2. MImIeNtu Backing vasusivuls
wun Ethyl Cellulose (EC) #5U# 1-3 waz Eudragit E 100 5ud 4-6 Tiunulduianweoe
Tnadesaiu (nwi 1) Fewmanzlumsihluwannduwsiuudzagulnsle walums@nmesunivsznaude

Eudragit E 100 laighansoaanaanain petri dish 16
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o w A o w A o w A
MIUN 4 MIUN 5 M3IUN 6

MW 1 uaeuRuiaNAwIenan Ethyl Cellulose M35U# 1-3 uaz Eudragit E 100 15U 4-6 muaau

3. M5Le3u3TY Adhesive ﬁtﬁumsaﬁmﬂgﬂwsﬂmn

Wuwadwadne 2 #iin @a Eudragit NE 30 D waz HPMC lfwsivuwlsfifiansazmeauan
wilaunuda anwla us HPMC lifigaand@lumsiaimziviamiiou Eudragit NE 30 D 331h Eudragit
NE 30D ﬁtaumsaﬁmawvlwsﬁmﬂ 1% waz 2% (MW 2) wvhmsanwmnlusuaeude

A B

M 2 ueuildy @nasanaayulnsiiun (A) 1% waz (B) 2 muaau
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4. mMatszifivguaaifuausinilaalugy backing
4.1 MSANNNHNMEMN dnEULANN LY ANNSEU
= P a a v a =t P o .
wanmMsiliauiiisuziiaueanadwas wuln Ethyl Cellulose tNawl3autiisunu Eudragit
L ‘J <~ L | ay o = Y o L4 ‘J
E 100 udgasansaenmemamwimiiesunune dsuianylalnaideny (mwi 3)

A B

M 3 Ltaﬂmviu‘i‘i\léuﬁm%ﬂumﬂ (A) Ethyl Cellulose uaz (B) Eudragit E 100 @ua10u

1
¢ Ao =

nannMsSeuiisusiinuas plasticizer Wui Triacetin waz DBP launulauniianuisau
manuaniies Tae Triacetin lausiuilduninnuSaunin DBP (mwi 4)

A B

i 4 uaeaududusu backing MivwSexan plasticizer 2 #ia Ao (A) Triacetin waz (B) Dibutyl
Phathalate muaau
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4.2 ﬂﬁi’mm1uw§uwaqLtﬁuﬂéﬂmmﬂ%m Scanning Electron Microscope (SEM)
lums@iny plasticizer Wate3anzy backing WuMSUNNY Triacetin UaAIANHAUANNNWTY

g

rausiudnipeni Ae WaudanwazSausnnninamsunld DBP (mwi 5)

4822 25 106un

MW 5 uaINANYaLANNNTUTBILNUTAY Wisuiey plasticizer 2 #iia @ (A) Triacetin was (B)
Dibutyl Phathalate mua1au

4.3 MsnadauEnaasunuildnlaaia3ae Tensile Tester
' a I d' o v 1" ard & . =~ o . nl' =~
NUNNBALNDS MvanzdNaIuuKuUWdnzY backing A8 EC waz plasticizer Mvidzdy Ad
Triacetin logwsuiannlasinnula Gou nnisu (mui 6)

A B C

i 6 uaauuHuaNY backing NiANNINIUBN Triacetin AU (A) 30%, (B) 40% waz (C) 50%
MUY

NNMSNAFauLEIng wulhusana plasticizer MwanzanludSufa 30% Wiaisunu 40% uay

o w o w Ao . . Y 1 oale ada < a a
50% MUIINU MIUNN 30% Triacetin 11/1LLNuV\laN'V]Nﬂ'T]NLL?.NLLﬁQN’]ﬂqu@ (Gni’N'Vl 2)
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s A v

A ' < 1A 2 .
MINN 2 UFMNAIANNUIILTNYDIULNUA NN AN NI NIUAN | IﬂﬁlLﬂiB\i Tensile Tester

waawes  Plasticizer AMUAU ALY Braek (N) andg (N)
(NadLuns) (NadLu®9)

1. EC 30% Triacetin 0.1140 38.16
0.1370 0.1340 38.82 38.92
0.1510 39.40

2. EC 40% Triacetin 0.1420 31.72
0.1490 0.1487 33.12 32.23
0.1550 31.84

3. EC 509% Triacetin 0.1380 30.40
0.1420 0.1507 29.12 28.59
0.1720 26.24

4. EC 30% DBP 0.1640 13.36
0.1530 0.1583 16.98 15.02
0.1580 14.72

5. EC 409% DBP 0.1380 11.88
0.1240 0.1347 10.85 10.94
0.1420 10.10

*6, EC 50% DBP - -

* HasnnWaunladansasininn liamnsathumagaule

5. Managaumsianddasarsdridynnusiuulsayulns Ins Franz’s Diffusion Cell

FnsunHuduzy adhesive wud 6% Eudragit NE 30 D uaz 0.5% DBP liusuildauniianwoe

[
=~ =

angada denula uastiondud
wamsianeiUTinamshdgnnuiuwlzayulnsiduansadasyulnstiun 1% uas 29

Toafiushegmunaniimuue wuhiimsanUdessssney madecassoside uaz asiaticoside nuafivaa

135 Wi wax 180 Wil Mu@EU TS madecassoside uat asiaticoside fignianidagaanan A

41.2% (W/wW) wag 94.7% (w/w) (MNN 7)
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MW 7 udasSinansdusnuees madecassoside (MS) uaz asiaticoside (AS) luwniuudzayulwsihun
1% Waz 29% o4 IANNMAUA

a 4
VI

Tumsanmnuiwadwasnldlumsiaionsuy backing snsondeuduuduildnlaisnuwas
Tndideeiu TasanumsuzaswsiuilsuasiaddiemuEsunasiuilsusy backing 166 Taawuhaansoml
dausiuildlalaliuansasy 11 EC uaz Eudragit E 100 u@ Eudragit E 100 lieansaasnusuilds
pananAzue Mlvlaausahuduidulidnuaeala laswedwasianuamziaizasnuaiiaues
plasticizer lF3mfiu wuwedwasiedenlas EC way plasticizer 71l% DBP Tusuildniifiany
wWoznanauaglufianudangu Fdeandasiunsnuiffitenudr® Wahwmaseudinaues
whuildy wuh EC Wamuudauswasilduiiuaneafu Jusgiuuiinames Triacetin Tuudazi$y diu
wodwad Melumsie3ensu adhesive Ao Eudragit NE 30 D TaaSana: DBP fwasausiuuds Toou3ana
DBP fiminsanasdeliuiuulzfanuiongunaman: winusinm DBP lumansawasviliusiuusd
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The Development of Transdermal Patch

From Centella asiatica (L.) Urban

Pornsri Prasertwaree Jiranuch Mingmuang Saowanee Thongdee

Sakwichai Onthong and Nuchattra Chansuwanich

Medicinal Plant Research Institute Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Asiatic pennywort or Centella asiatica (L.) Urban is a Herbal medicine, which is used
for medicines, cosmetics, food supplement and health products. The pharmacological activities of
pennywort are for wound healing, keloid treatment and antimicrobial activity. Transdermal drug
patch for pennywort developed to reduce frequency for product usage per day. This helps for the
pharmacy administration. The developed transdermal delivery system, was comprised of backing
layer and adhesive layer which loaded herbal extraction. Different polymers such as ethyl cellulose (EC),
eudragit E 100, eudragit NE 30 D, hydroxypropyl methyl cellulose with various concentrations (1.0%,
2.0% and 3.0% w/v) for backing layer and adhesive layer were studied. In addition, two plasticizers
triacetin and dibutyl Phathalate (DBP) were also studied for the transdermal delivery system.
The result demonstrated that 2.0% EC and 30% triacetin was suitable for backing layer in transdermal
patch because transdermal patch was clear, flexible durable for tensile tester and contained few
porosity detected by Scanning Electron Microscope (SEM). The preparation adhesive layer from polymer
6.0% eudragit NE 30 D and 0.5% DBP is the most appropriate for the system. The cell diffusion study
by Franz’s method using high performance liquid chromatograph (HPLC) demonstrated that both active
ingredients in pennywort, madecassoside and asiaticoside are found at 41.2% and 94.7%, respectively.

The results of this study are use for new transdermal device for bedsore’s patient.

Key word: Transdermal Patch, Centella asiatica (L.) Urban, Franz’s Diffusion Cell
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Biology of Dengue Vectors and Serotypes of

Dengue Virus in infectious Cycle in Thailand

Usavadee Thavara® Payu Bhakdeenuan™ Apiwat Tawatsin

Jakkrawarn Chompoosri© Chayada Khumsawads™ Yuttana Phusup’

Atchara Phumee”® Theerakamol Pengsakul™™" Padet Siriyasatien™

Somchai Sangkitporn”

*National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand
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Running title: Biology of Dengue Vectors and Serotypes of Dengue Virus'

ABSTRACT Biological studies on dengue vectors, Aedes aegypti and Ae. albopictus and prevalence
of dengue viruses found in both species were carried out in 25 provinces of Thailand. Both vectors were
usually found in all provinces; however, Ae. aegypti and Ae. albopictus could be found up to 1,509
and 1,928 meters above sea level, respectively. It was found that the biting rhythm of dengue
vectors was different from previous studies. Both species frequently fed on humans during daytime
from dawn to dusk, but they sometimes also seek for blood meal at night. Biting rates of Ae. aegypti
were high in summer while those of Ae. albopictus were in winter. The semi-nested RT-PCR technique
was used to detect dengue virus in both species to demonstrate prevalence of the virus in mosquito
vectors. It was found that 4 serotypes of dengue viruses were detected in both vector collected from 25
provinces. The prevalence of each serotype of dengue viruses found in each vector varied from province to
province, while the infection rates in Ae. aegypti were higher than those of Ae. albopictus.
Occurrence of dengue viruses found in larvae and adult male mosquitoes reveals the role of
transovarial transmission of dengue viruses in field populations of the vectors and elucidates
circulation of dengue viruses in vectors in endemic areas. Double infections of two serotypes of
dengue viruses were also detected in individual Ae. aegypti and Ae. albopictus. The incidence of
multi-serotypes of dengue viruses found in field populations of both vectors in the same areas is suspected
to initiate epidemic of dengue fever. Therefore, it needs to get rid of larval breeding places and personal

protection from mosquito bites.

Key words: Aedes aegypti, Aedes albopictus, Biology, Dengue infection rate
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ASAIANEN: ANNHANSIN LUMSAUIEDHNNABDNNSTNY q5u NHYS LarAn

M3NT 1 Fayaszau CMV load, copies/ml 30 23 WasUfudams Tuaaam3iiu
o S a1l ' .
* e laiuaaslumaaduaenniy 50 copies/ml

AM@dgszau CMV load Mnaan®n 23 vasufiams

Laboratory CMV Yiral DNA Pan(.els ‘
2.70 copies/ml 3.70 copies/ml 4.70 copies/ml 5.70 copies/ml
1 4.12 4.37 5.08 5.97
2 x l 4 4.78
3 3.27 4.04 5.18 5.74
4 2.92 3.89 5.01 5.75
5 2.54 3.17 4.47 5.02
6 3.02 3.64 4.79 5.94
7 3.53 4.72 5.77 6.58
8 3.06 3.98 4.97 6.02
9 2.79 3.59 4.76 5.7
10 3.36 4.31 5.27 6.25
11 2.77 3.84 4.92 5.93
12 2.98 3.76 4.63 5.68
13 2.59 3.8 4.71 5.66
14 4.08 5.2 6.1 7.25
15 2.04 3.2 4.26 5.56
16 2.71 3.68 4.73 5.67
17 * 3.45 4.14 4.75
18 2.51 3.5 4.62 5.63
19 * 3.29 4.3 4.97
20 2.6 3.68 4.72 5.68
21 2.53 3.54 4.46 5.47
22 2.3 2.95 3.74 4.83
23 3.41 4.3 5.04 5.45
Mean 2.96 3.81 4.77 5.66
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(M Uszgndanansed 2 aaananssnds 2 lasuayanalildle anwwesdsdnd usem Elsevier Inc.,)
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2.3 szduenuiiudesas 95 Mamsnsienadumaam3iia 0.24, 0.22, 0.22, 0.24
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Mihaualunsars J Mol Diagn. Mar 2009; 11(2): 87-92 1389 Multi-Site PCR-Based CMV
Viral Load Assessment-Assays Demonstrate Linearity and Precision, but Lack Numeric
Standardization. A Report of the Association for Molecular Pathology. ¢4il
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Failure in Calculating The Statistics from

Logarithm Values: Case Study

Suthon Vongsheree* Kittipoong Keardrit** Surasak Muenphon*

Maliwan Homchan* and Prompussorn Dissara*

*Bureau of Laboratory Quality Standards, Department of Medical Sciences, Tiwanond Road, Nontaburi
11000. Thailand. **Bureau of the Vector-Borne Diseases, Department of Diseases Control, Tiwanond

Road, Nontaburi 11000. Thailand.

ABSTRACT The statistics of an article on multi-center evaluation of the viral loads (Cytomegalo
virus, CMV) presented in international journals (J Mol Diagn. Mar 2009; 11 (2): 87-92., were reviewed
to check the validity of statistical calculation by using logarithmic rules. There were gross errors in log
calculation of the means CMV loads which lead to missed conclusion that CMV loads amongst 23
laboratories were not different from the reference values, statistically. The Standard deviations (SD) was
missed calculated from the log values directly, resulting in lower SD, compared to those calculated by
using the absolute values. All statistics those using SD were miss-calculated : the pair t-test, 95%
confidence intervals, Coefficient of Variance, Correlation Coefficient and affected the conclusions of
the author that there was no difference in CMV load determination amongst these 23 laboratories.
Hence, the significant CMV load variation amongst 23 laboratories were neglected and the need for

reference materials were over-emphasized.

Key words: miss calculation, Logarithmic data, error means and SD
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