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INSTRUCTIONS FOR AUTHORS

The Bulletin of the Department of Medical Sciences welcomes the articles related
to the Medical Sciences researches and studies in the area of biological products, medical
devices, cosmetics, pharmaceutical products, food and beverage, medicinal plants,
narcotic drugs, hazardous materials, radioactive materials, communicable diseases,
non-communicable diseases, disease carriers/vectors, risk analyses, technology
developments, clinical researches, quality management systems, etc.

The Bulletin is published in every three months as following: 1) January-March,
2) April-June, 3) July-September, and 4) October- December.

The articles can be submitted in either Thai or English. The different kinds of
articles are accepted including original articles, laboratory findings, case studies, review
articles, general articles, letters to the editor and short communications.

Every article must not have been accepted or published elsewhere.
Articles published in this bulletin represent the research activities or opinions of
the authors, not the opinion of editor or Department of Medical Sciences. The authors

are responsible for its contents.

Contributions in every article will be peer-reviewed by at least two
selected experts.

The clinical research and research involves human specimens must be prior
approved by the Ethics Committee. The research that involves animals must be prior
approved by the Animal Ethics Committee.

Type or print out of the manuscripts shall be 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 shall carry the title of the article, full names of authors, affiliation
of the author and a running title.

The second page shall carry an abstract both in Thai and English of no more than
250 words. The abstract should cover the rationale, objective(s), scope, main methodology,
and new major findings/results of the study. Identify limited to 5 key words at the bottom
of the abstract.

The third page and next shall carry the body of the article. The structure of
original articles and laboratory findings should be in the order as following:

Introduction: The introduction should provide the hypothesis or the rationale

for the study as well as the objective(s) of the study. Give only pertinent references.



Materials and Methods: Give the full technical information so that the experiments
can be repeated such as group of sample/study, sampling methodology, analysis
methodology, statistical analysis, if used, etc. The sources of all materials and apparatus
or stain or strains of microorganisms must be provided if they have the potential impact

to the study results.

For the clinical research, or research involves human specimens or animals, name
of the ethics committee(s) or institutional review board(s) as well as the number/ID of

the approval(s) must be stated.

Results: Present the results as concisely as possible in logical sequence. Avoid
unnecessary graphs and figures. The tabular data, graphs, or figures, if needed, should

be provided with clear description.

Discussion: Discuss findings. Provide and interpretation of the results.
The results may be provided and interpreted in relation to other relevant studies. It should
not contain extensive repetition of the results sections. The impact or benefit from the
this study may be elaborated.

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

Each table of or figure should be prepared on a separate sheet. Photographic
prints must be in black and white, shape or shaded with high contrast and not smaller
than the postcard size. Drawings shall be 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

Acknowledgement (If any):

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 and then 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 203; 41(12):
5835-17

Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of radio-
labelled big ET-1 in human kidney as a food ingredient. Biochen Pharmacol 1998; 55:
679-701.

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
off water and wastewater. 18" ed. Washington DC: American Public Health Association;
1992. P 9-94.

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

Thai Pharmacopoeia Vol. 1 (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. 3™ ed geneva:
International Organization for Standardization (ISO); 1990

Stedman’s medical dictionary. 26™ ed. Baltimore: Williams & Wilins; 1995 Apraxia;

p-119.

3. Chapter in the Text
Examples:

Phillip SJ, Whisnant JP. Hypertension and stoke. In: Laragh JH, Brenner BM,
editors.

Hypertension: pathophysiology, diagnosis and management. 2" ed. New York
(NY): Raven Press; 1995. P. 465-178.

Bennett GL, Horuk R . Iodination of chemokines for use in receptor binding analysis.
In: Horuk R, editor. Chemokie receptor. 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)

5. Organization as Author and Publisher (Including pamphlet & Package
Insert)
Examples:
Department of Medical Sciences. Guideline of method validation used in phar-
maceutical analysis. Nonthaburi: Department of Medical Sciences; 1995
Pharmaceutical Society of Australia. Medicines and dribing [pamphlet]. Pharma-
ceutical 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. MDINFO
92. Proceedings of the 7" Word Congress on Medical Informatics; 1992 Dep 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992 p. 1561-5.

7. Dissertation
Examples:

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

8. Citing Electronic material

8.1 Journal on Internet
Examples:

Morse SS. Factors I emergence of infectious disease. Emerg Infect Dis [serial
online] 1995

Jan-Mar [cited 1996 Jun 5}; 1(1): {24 screens}. Available from: URL:
http:// . .gov/nci /EID/eid.htm



Garfinkel PE, Lin E, Goering P. Should amenorrhoea be necessary of the
diagnosis of anorexia nervosa? Br Psych [serial online] 1996 [cited 1999 Aug 17}; 168(4):

500-6. Available from: URL:http://biomed.niss.ac.uk
8.2 Websites (WWW site)

Examples:
Hoffiman DL. St John’s Wort. [Online]. [cited 1998 Jul 16]; [4 screens]. Available
from: L: http:// .Jhealthy.net/library/books/hoffiman/materiamedica/stjohns.htm

The body including tables, graph, and figures of original, laboratory
finding, and review articles should not exceed 25 pages, and for other kinds of

articles should not exceed 15 pages.

How to Submit Manuscripts

There are two channels to submit articles:

1. 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.

2. Online submission via http://www.presston.net/journals/index.php or via the
website of Bulletin of the Department of Medical Sciences: http://thailand.digitaljournals.
org/index.php/BDMS. The papers which tend to have legal or ethical impact accompanied
by the guarantee letters from the authorized organizations must be scanned and uploaded
as attachments in the online submission system.

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. 98306, 99662
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An Investigation on Laboratory Quality

System Related to The Return of Thai
Labors During 2014-2016

Amornrat Tatsanakit Pinit Ngamprasit and Paweena Kamonrak
Bureau of Laboratory Quality Standards, Department of Medical Sciences, Tiwanond Road, Nonthaburi,
11000 Thailand.

ABSTRACT During 2014 - 2016, a total of 124 Thai labors were reported to be returned from overseas
due to discrepancies on health examination results, mainly for lung diseases and tuberculosis, between
Thailand and overseas medical laboratories. This study was, therefore, to investigate on causes of
return of Thai labors using laboratory quality system data obtained from quality assessments of 19 private
hospitals where health examinations were done for 46 returned workers. According to the Requirements
on laboratory certification of health examinations towards employment of Thailand oversea labors, 64
(41%) and 94 (59%) non-conforming items were found in related to quality management and technical
requirements, respectively. Most of the non-conforming items were categorized in issues of technical
procedures and analytical quality control. On the contrary, 12 government hospitals where 78 labors were
examined are eligible to be exempted from the requirements for accreditation of the Requirements on
laboratory certification of health examinations towards employment of Thailand oversea labors issued by
Department of Medical Sciences. This study indicated that quality control system, including regularly
usage of internal quality controls and participation in External Quality Assessment Schemes, is crucial
for quality of laboratory results. Our study suggests that all government and private medical facilities
are required to be conducted in compliance with the Requirements on laboratory certification of health
examinations towards employment of Thailand oversea labors in order to lessen the number of the

returned labors.

Keywords: Thai labors, non-conformities, laboratory quality standards

N5ASNTHAINENFNFNTMTUNNE
UN 60 atiun 1 unAN - Hnay 2561 ©




Anuseuaiu 2 NSNANE W 2561; 60 (1) : 18-28

NIKZH LTz MIINTHAT LISARANAIZHIN
a‘i’m’i’giﬂumﬂwg o Usnadaanawnaandssing
1’i’lt%§]ﬂ'§ﬂt‘l’l‘l/\l

wWsdey LNOAS
nmmuqnfm gninlsadaaanily m'vumugwfme’?mw’msmﬁﬂlizmﬂ n'u%'an'gqmw nuuwu’%w’vﬁangamw ABENLAE
AFUNW 10110

E-mail: pktm999@gmail.com

unAnga  lehmsdnwidsdnamadezne tednwaiia ﬁﬂuauwawﬁmﬂuwmxﬁﬂsv’m LaTsAIMIAALED
Tsndadassnindaigaumnvy udnadesmaaeantszma idensunw lasmsnanssdnuyiiaada g luae
Hufidasmadhasndszmne MEaNFUNN Suunsfiouaziudathaden la sha wla wazlan easamilsan
maluwazamanaiasd juams SINMATIAIMUSEAMIUBN WUNTINMTINNTINNNA 130 N5 Tanyauniu
37 6 AAeN percent trap success AN 28.46 vyanldifiunyiassn (Rattus rattus) $asaz 81.08 uaz
Lﬂuwﬁﬂ (Rattus exulans) 3pgaz 18.92 wulsdameuanduiu 13 a1 (unienyxile Xenopsylla cheopis
nned Aatlue) Infestation rate Ay 35.14 Mariindanyiiny 1 liwudduiazesneduaany
(Angiostrongylus sp.) wammmgﬁﬁmmudaL%ya%mﬂm%ﬂluﬁaaihqLﬁammﬂﬁ’ﬂwawgﬁwmu 35 fadN
Tiwawindasaz 42.86 ToglWnauindeia Murine typhus, Scrub typhus uaz Tick typhus (WHudasaz 60.0,
40.0 W8z 26.67 MNMAU waznuhl¥iauIndada 2 ¥l @a Murine waz Scrub typhus MU 4 @88
Aowiludasos 26.67 Mathadeaiiliuainuaswuhivdanyiinnu 7 dedn dadluasas 20.00 vasdny
frathanannafidginsia Tasdlinudaaulaalis NNANFHNNANYAINENIRENIIITBIMNEIBanY SEINa
“Vi’]L%E]ﬂ':;\imwlﬁﬁﬂ’a’mLal’EN(ﬂ'E]ﬂ’l‘jLLW‘i'ﬂ'ixf\)’lEl?lENﬂ’IWI'iﬂ Lwimsﬁwuwgﬁwm%yafiﬂsﬂ Murine typhus di®
wyadaaguudmygiieianas 66.67 tuiillamaidsgelumsunsnsznenaslse Murine typhus Tosiinsiany
%iia Xenopsylla cheopis \unwnzinlsale wamsﬁnmﬁuuzﬁﬁw;j'u%miﬁmmqLihaaﬂﬂsxmﬂ METBNTUNN
AITINTUINATNTIINTUMUANNYUAE N ANY LLazammmjsgLﬁuwaT,(ﬂElm’seﬁsm@hé’wﬁwﬂ'mwwﬁaﬂsmﬁu
UszanSamwaeamsoiiinanu u,azmsti’hsﬁqwm:ﬁﬂiﬂmsﬂ,uﬁmmqaziwmjuauanﬂ?] e lWlddoyadmiu
Usziivamnudesesaly

Accepted for publication, 25 December 2017

M58 35NN FNFASMTUNNE
U 60 aUUN 1 WN5IAN - AN 2561




sannsaadalinfadassningnigaunniy Wity Aeds

UNUI

nawHasEnIUszina w.a. 2548 lamvuaaussousnanluizaemsdaliimsufiduas
mstlnausumhiilumsmuquwnnhlsauazunasiilse melugasmadesntsamauazusnadndides
MUMAKUIN 1 99 2 U 3 UBTMANLIN 5 NerBaasmMssumzamdulsathlaswiveiihlsaau q
uannnildesmadieantszmadidasdifiumamuanas 37 uazanas 38 uiiwsznlydaliadacs
w.d. 2558 ludasmamuan Maa unas wy Aanauwsidfalsafiduamudssumnsnguussiuilagsey
49NN 400 AT uazENUWIMLETITNPENSEIMATTaIMathaanUstnAdasmua Miavarlilaan
nvwmshlsadeuiu® TesgasmadeantsanaiiiumndassniunasmslumsdhssTanulsa®
Toslianuddndamsmuaumdanymelugoams msswyiludnheeddsadaidevas 2 Tsa Wy
Tsandh (Hydrophobia) iemnnyiifiidehalsandninfasulasasadaszdenonylugau Tsa
‘ﬁLﬁﬂmﬂL‘ﬁa Rickettsia lown Murine typhus, Scrub typhus w8z Tick typhus %ﬂLﬁﬂ%Tﬂ%ﬁ@ﬁ%al’i
fiodauudmyio Tsafiiamnwens ldud Trichinosis FuAnnnwendeaiin Trichinella spirallis Tos
mafiauduilanyiifdsaurawensiinly vennnilfuiiuwnnhlsahauasshidlosusslsaihmadamn
éjﬁ@l’ﬂﬁ'ﬁﬂﬁ)ﬂ 1s@ Leptospirosis ﬁtﬁmﬁnm%ya Leptospira icterohaemorrhagia Imawm‘*’i‘fyaiuﬂaanz
apsmyanniige lsaiiienndeuuaiiGednlsanilsdeiiduanamnnuesiuiisin da nulse wia Black
death Aamnidia Yersinia pestis aufialsnlaslaundaiiodauudvudie vannnivyddaliife
anunmyuazlsandsanainy (Ratphobia) Tuuau udu®

dwdudaamatheantszma midenganm udesmadeiiiimsuudedudannihGaurauaii
iaeinm midenummwe TasasiiFadudmnadnuududnnnEedainaindedudliilnadud
aeEangunw vadeiuiEadudzinaaniazsudumnnmizangunnlldsldisedudrnmnalng
fifisuhuinahidadendndedy Fudisudeianuwmavans wu dudmemanses uile 40
dudu dudumsriloafiuvasuasuyvavdaulihazdumsiesenluviadadinsuiud Tosaws
melulnasdudzasinFangunuiesfanasiivydinadamiuasnaiy meanudemealiiudud
flusilsneadlsadadanndaigeu Wudaiidasnuimng wiadiuihiufsseeseumll wasauda
MAUAYBINAHDUNNETZHTNUIZNG W. 6. 2548 finsnhdasmuzhesndszmalasmmzihauazenumnnue
awdaslaanyuazniie Tasmnwundngiuzaswnzuiasilsnazdasnmemianyluiuii® Snnangu
Tsndadasewintszna driinlsadadamllldmmuainasmslaslisumuaulsadadassuialssmna
nnwieiumsiEhssTalsamulsanni®

Wasnnuyiumvzyaslsedadadaigaunarssiiouannnlsaniulse taliasauagulsaiil

U q
] < s

wdluwvz felahmsnmanu slievssydailumnzinlse antlviany wazdanmsdadalsadad
dgauluvdnadasmudisantszma mGangann athwadlamnUszsilivanudasiuanssugeniiny

[ v  JY O v o/ a 1 ¥
Wudaisalse warldidudayalumsmakauamuguvyuasniionymeluuinadesmadiaanissina

Mianganwealy

MN5ASNTHAINENFNFNTMTUNNE
Uh 60 2t 1 nIAN - Huay 2561




Infection Rates of Zoonotic Diseases Caused by Rats Pornchai Kerdsiri

ade

o v
dauazalnsal Usznauma
1. gunsalanuy laun nsaanny tillavy

o

¢ v 1 ¥ P ' a ' v o &
2. QﬂﬂimaaUﬂE 1®LLﬂ u181ﬂ3315W83N ﬂam‘wmﬂ(ﬂﬂia‘ﬂu GAG) N']ﬂuLﬂau

U
= <~

S < Y v & % v [ v 1 1 [ ]
3. aunsaliiudaeadan la vla Yaa shu wazdu laun thndu naaaussgdan nassldiae
o J P r)
(P390 UNNTSN
d o a Vv v A= Vv 4' Qll qol % v % ]
4. gunsalnuungliony laun wuutuiindeya we3asdaivin ladussie winlvy
s < a a LY v 1 = C = 3
5. aunsaimanudsdameauanuazUsdameludivy laun wiswnde ndu eum nsslns

MAUMNNULDINDTDS 70%

=y
35019
= & -:3’ [ = a ° [ . -:43;
AsaneseiitdunsdnudedrsanIaana1e (cross-sectional study) lasifizunau
MImLEvU aaea Uil

MSMBUANUNAIHUNIS

¥ 1 ]
<~ A

T msduuuuinzaadaniuiifenudss laud duiinmeludasmadioendssma e
nganm Ussnaudeiuiiuinammsgidumeszialsang svasdiinauludesmadisaniszne
viangunn Tndsdud uarlasomameludasmadioentssma idenganm Feianuadluiuia
Fayaiasananuyluzndiishun LLa:é’?qagiu%mm%uu,siﬁmi”’]wa:m Fufugavaadodumeszis
Uszind

MIINNHANNHY

TNATNONYYAINLIBI 15.00 - 17.00 U. Tuusnafiuimvue waztAunsIanuyLa9LIa)
09.00 - 10.00 . 2893UdA U I(ﬂﬂ"l??‘wﬁnLLﬁ'qsim‘fJum%}aéam feiislunsaudnihlindudnaiimmue
Tagnenssligeas 20 - 30 n3vaady smf\i’wmuﬂiqﬁ'ﬂwgﬁaw 130 n59 laalviliszasvneserinensedssansy

20 w3 Wunm 5 U MmImnsanryeiiumMsasuadaummey e gueu 2559 lasfingazidee

ol
7291287129054 GLRINT PIUNN
WwEnau §lein 2 Ts90m5 1 uazlneeduem 3 30
ey §UMWN 4 Tneedum 4 uazlnasdue 5 20
WeuMAN JUMYN 2 Tnesdum 6 uazlnasdue 7 20
WOUMAN FUMIN 4 Tnaadum 8 wasIMIELAUNN 30
Nguiey dlevin 2 1590113 2 waslnasdua 9 30

ihliaaannnnaaniaanse lidenyluudasiu udranmeinuanmgnanuazingzane 1Nty
tauaa iwiinamh llgannyassaaly

M58 35NN FNFASMTUNNE
U 60 aUUN 1 ¥ATIAN - HUAN 2561




sannsaadalinfadassningnigaunniy Wity Aeds

MIUUINNUBYUAZIAUUNN
duhnunyianle uanheasnlaluldlumsanaenudizalumsensandnd (Percent

trap success)

MINUUNTHABINY
NUUNFTAUBINYOINNANBYNINIFIU LaadIntin TaA1NEIWIVINGINT AINENINN
ANNENINTAY ANNENITUY WuTnuUN (Glie) wasuanine

MsFNEANNEAUNAINNEUBN

ATIQANNAAUNAUBITNMEMEUBNYBINY LAY ABNUIVABIUSNMNIWTEY ANNAMS

mMsthumadilsdanauan

- wiany Tagldwianaunygdausulimemy Tesuindnaenas 1wh 2wds weslaums
nntudumeendzuliinyiesasudumsdundslindaonyinenn fuinnunionyildusstufions
Tuwuutiuiindays udadhsldmauhiiiiuaanasad 70% ihludnamedsinianyuazasadiuun
#ilnuanUsdamussuuaynsuIsIy

- lsgau Tasasragluggrasvymanulssan Tdliuazuyauinagyeanliunaiiudiadi
Tdmautiifiueanesed 70% ihluasnuunsiamuszuuaynsuis

_ v Bhaduildendudadiundades o auasee Lﬁaﬂaqﬁ'ulﬂﬁmmﬁuamgiﬁ'uLf'zal,?iawaq

wyrz linuunaiialild hudmaiildmeauiiniiveanaged 70% ihluasnnuunsiiamuszuvaynnisiu

MIAUNY
o d’ a 9/3 1 1 a tﬂld o o ) \J Y a \ Y a
hnyianlanenssldnasanaradnlaniichdguaaslsnasuagmelunassudrUarinaaslaiin
Ml 3 - 5 il @uadivameuazinvingaamy) Weavydauuanhvysannnnassnaadntiiaiiu

Maeaa L

m‘nﬁuﬁaashuﬁammnwg

T#dhaguusanasadisauinamhenudlfdudauas 21 a1 1 i undlinzqnazisamdasem
niazassiuvisila uazgadaalszanm 1 - 2 Jaddas (wa.) ldvaaatiuidse nntiuuendsuldvnase
dudsulifaamnd 4 - 8 asmnuwaidea () iaemamgishumudaidaininade

[ a a < o ' 9

MsdanaaniaUnfuaznistiumagalaizagluy

Warasipwawmynasnninuimaddaatsdaudy adunaanuialnduaziiudisgaio:
melu loun

” o i a o d o &

- 1w eRgeNNEeUnd teasansdadanule

- la advumalawainihinueadlusmsideadaniianemad : Semi solid EMJH [Ellinghousen
- McCullough - Johnson - Harris (EMJH)] (US4 Sigma Chemicals, St. Louis, Mo, USA.) i@
avamgaallaglulste

MN5ASNTHAINENFNFNTMTUNNE
Uh 60 2t 1 nIAN - Huay 2561




Infection Rates of Zoonotic Diseases Caused by Rats Pornchai Kerdsiri

a

- Mlauazdan aamlavaztan ulumsuzitasin uanhllinusnwnigungil 2 - 8%

u

WaaTIIMNENSUBanYAILHN I

nsasamdanalsa
msasremdawilaalys

hdeslafiiuluanaidsadaluvumeluiiiio gamad 28 - s0°w funm 5 - 7 Ju ilaasu
nadunauinafimhrssemadssde madivsunuiimguuinameunasenaass Hudateemns
Beaaszana 400 - 500 lulasans wﬂﬂawualaﬁl,ﬁ'ammmﬁaL‘?iyamﬂiﬁﬂﬁaqagamsﬂﬁﬁuﬁm (Dark

field microscope) UWAUNIWNIEABEN 5 - 7 T IUAUMBENIMNSIHETBLNBNTINT T ULHN

msasaemdasnnmse

mawﬂ{]ﬁﬁ'mmwiaL%ya'%mﬂm%aﬁm%%‘ Indirect immunofluorescent assay (IFA) lagidaang
337 1:50 @98 Phosphate Buffer Saline (PBS) pH 7.2 udnhlUneauualadiiiuaufinuuaudasnne de
Unfigamgdl 37°% 1wy 30 1l dude PBS Buffer pH 6.8 waztnnau iilauiaudr3ven Fluorescein
Isothiocyanate (FITC) Conjugated Anti-Rat IgG (US#% Sigma Chemicals, St. Louis, Mo, USA.)
fldoaradas PBS buffer 1:50 Unilgamaii 3790 wiu 30 il d1dae PBS pH 7.2 uazihndu
udnhllgdendoanssmivgeasasud laglddSuuamyitliuauinuazaudalifa Serub typhus, Murine
typhus waz Tick typhus 1‘7;Lﬂ%ﬂuiﬂﬂﬁmﬂﬁﬁﬁm’im’i’ﬁﬁﬁﬂﬁﬂi’iﬂaﬂL%ya%ﬂLﬂGlL%El N89398 do1UuINe

Ineneansmsunngynins \u positive control uae negative control MNMGU

MINTIVNWENFUaANYANGNIE (Angiostrongylus sp.)
hsauazirlanyladlunumwzide Wunhnau nntuinmlavazlaenyliivnadnuazide
Tinwendngaaannnwad waihludaandssanssmitiausnsiinuaanens loawSaudisuiugdmeduiuy

MANHdaYa
MaeNzvidayaldmadaidanssan laun miseas dnimsdazalsa (Infection rate) Soaas
22am3iUsdnaguua (Infestation rate) SazazanuaisalumsINnsanaad (Percent trap success)

| CY . R Py
ManinNanY (Flea index) AaMUeUUINATIU

We

MINUUDUALTHAVBINY
nRduYIINNY 130 N3 davylanauesnny 37 & Aaiflu Percent trap success whitu
28.46 (f\i’wmuﬂiaﬁé’ﬂwglﬁ'/ﬁmmﬂiqﬁ'mﬁgwu91 x 100 = 13?70 x 100) WazWUNMYIILILY 13 ¢ Aifvdaag
vud Tunuinnunianyld 37 1 nsdeemyiannamaisnljiamsld 35 @ (asdaalild 2 &)
Huungiienaaymavanaynssisnlasldnnaiiiald wunivy 2 wie lédud vyeswen (Rattus
rattus) MU 30 O dalusasas 81.08 LLGSME%@ (Rattus exulans) MU 7 07 dalusonas 18.92
auiey Mnunyiinuduweds 23 6 Aadludasas 62.16 e 14 61 Aaifludosas 37.84 Fadhu

PasnywARAwALTNAY 1:1.64 Tumsanuyessiinuvyrisamearias 5 6 dugnluriale s4 6 (ansi 1)
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M 1 %ile DY wd wazsneanuezaamyiian lamealugasmadsantszna mizangamwn

LNEA ANYN ANYN ANNYN ANNYMN

i sHowany MU (%) W Wiy (3.) (31.) (z3.) (zu.)
(agn) M+mM+SD %N SD wwmaaxSD 14+ SD

1. R.rattus 30(81.08) 12 18 17.2 + 1.3 19.5 + 1.9 3.4 + 0.2 2.2 + 0.2

2. R.exulans 7 (18.92) 2 5(34) 11.2+1.8 13.2 £ 0.3 2.5 + 0.3 1.6 £ 0.2

aannsfnzalsndaigay

NNMSANTUNTAINE WUN

oo o e Nuumdanyhanlenmue (37
MOFUNNAVY Flea index = =|—]=1.00

Nunyianndenamae 37

Je8azuaIMIiUsanagune (Infestation rate)®

MnunnHUsiameuanuu? 13
= X 100 = | — x 100| = 35.14

Nuunynianle

NUIUMDENLIDANNU 15

x 100 =(— x 100| = 42.86
35

8051M57030lsA (Infection rate)® _
NUIUIDENINVNG

namsmmﬁ'@aiinwgmaﬁmﬂﬁﬂ'ﬁmsuazmwuﬁmﬂnﬁﬁu Y
wamaasmafisumudaidaininadadieds Indirect immunofluorescent assay Wuiil
hathaitliuauindaie Murine typhus, Scrub typhus was Tick typhus Aeiludasas 60.00, 40.00
oy 26.67 MNSGTU uazldnsiilinawindaiia 2 aiia 1wy 4 dathe Aadlusosss 26.67 (fu
dethadaailiuainuaziivdanyinnu 7 deg Aaliufesas 20.00 sesNUMBE1TIFINTI9
anag tasadaniliussuudiivionyiuiu 6 dedn dadludasas 17.14 rsnuaaTvNg
fidinsna desadaailinauinudlifivianyiunu s dmaedn dadiufasas 22.86 upsdatiiidinna
novwe lusnudeddaeilvuauindada Rickettsia typhi (Murine typhus) $uu 9 029819
\fludhehadaaiifivianyde 6 dhasdaiiiudasas 66.67
wamsasIanuAaUndrasdautmdasiinmiiu du wesshuzemyiidnldlinuanuinung
o 9 waarhldfimsdadamulsalumyiianld wosnnmsinsidadaiennla asalinuidaweulaglln
uamsananUsiamelulasanamaidinisusswendlaany (Angiostrongylus sp.) lusatd
vhlauazdaaaayiidnld liwudiduianensuaanyludsgiiidinsa
msLﬁuﬁaasiwﬂiﬁmmﬂuanmnwg tesuunsiiauelsan wudnﬂuwﬁwg%ﬁﬂ Xenopsylla
cheopis Vgﬂé’h DUIU 37 A (miwﬁ 2)
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MITNN 2 WANITATIAMNTEAUYRAIUM UG BT BINNOLTUazYHinuaa Ectoparasite 289nyaIuun
MNBUAYBINY

ssﬁugﬁﬁ'mmmim%a%mﬂmI,S'fitl

i niAUBINY #1inua9 Ectoparasite
Scrub typhus Murine typhus Tick typhus

1. R. rattus Neg. Neg. 1:100 -

2. R. rattus Neg. Neg. Neg. Xenopsylla cheopis
3. R. rattus Neg. Neg. 1:200 -

4. R. rattus 1:50 Neg. Neg. -

5. R. rattus 1:100 Neg. Neg. -

6. R. rattus 1:100 Neg. Neg. -

7. R. rattus Neg. Neg. Neg. Xenopsylla cheopis
8. R. rattus 1:50 1:200 Neg. Xenopsylla cheopis
9. R. rattus Neg. 1:800 Neg. -

10. R. rattus Neg. Neg. Neg. Xenopsylla cheopis
11. R. rattus Neg. 1:800 Neg. Xenopsylla cheopis
12. R. rattus Neg. 1:1,600 Neg. -

13. R. rattus Neg. 1:100 Neg. Xenopsylla cheopis
14. R. rattus Neg. 1:800 1:50 Xenopsylla cheopis
15. R. exulans 1:100 Neg. Neg. Xenopsylla cheopis
16. R. rattus Neg. 1:200 Neg. -

17. R. rattus Neg. Neg. Neg. Xenopsylla cheopis
18. R. rattus Neg. 1:100 1:50 Xenopsylla cheopis
19. R. rattus Neg. Neg. Neg. Xenopsylla cheopis
20. R. rattus 1:100 1:200 Neg. Xenopsylla cheopis
21. R. exulans Neg. Neg. Neg. Xenopsylla cheopis

90l

@ Percent trap success AWMU 28.46 MNETI2LA LNALALNNUNEMTEITIVILHIN W.6. 2544
- 2545 (WNNU 26.67 Waz 20.00 MNAOU) araLiasnndinunnduazansy MmsmGawiadsanalng
imsanfiumsmiavyadNanEie 1ag3EnMsNnNen M wasNmaiy Jikamlv¥lsne
wylaigaduannmsssaluassiciuin
o o Id a . P2 I a P [ )
nilavynasanuiluziia Xenopsylla cheopis Zlluziia@einumsdsin w.a. 2544 uag
W.A. 2545 wasmsaanaumuaulsafindesenindszna nenmeasuaauiios w.a. 255777 eyl
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wiiany (Flea index) lums@nmilwuundu 1.0 dhullmaiiesdmsauniialandivua da enduiindiany
TaitAu 1 uasdianiaenimadsrs w.a. 2544 uas w.a. 2545 fdsraluiuiidedy
wyianlaasailiflumyiasim (R. rattus) favas 81.08 vasinuwyiidnldnanue Waidieudy
wamsaiiunuiiel 2544 wunyre (Rattus norvegicus) luiuiitesmadhaaniszna vidanganm
ooy 35.71 auvafiliwuvyre (Rattus norvegicus) lumsdsaassiioailaunanlugidag
Wudnggsaudwuaimszesyiinne Jeihlduyenewllaglugununissaraluvinalnaides way
Tiwunyshsanswuguas liwunythadumulsaluiuiifianaedall fuaaslidungalaifnymeiuga 1
fomnfududinudanmadaiidumannnlsunaaaialsanulse uwaslsadadaiivyiiuwmailsa®
wamimnmqﬁﬁ'mmwim%ya%nLﬂmL%ﬂwuiﬂﬁaaihqLﬁaﬂiﬁ'mamﬂdmﬁa Rickettsia typhi
Fulludanalse Murine typhus 39882 60.00 BIIUIUMBENHFINTIY wazwuananadadiulua
msmanane mnsiulsaluadasdsiindanydumnsilse waslumsdinaassiwunionysio
Xenopsylla cheopis U 37 61 mﬂmﬁﬁﬁwﬂﬂwguamdﬂﬂﬁmmL'a’immsl,ﬁﬂﬂ"mtws'nimwwm
Tsamiilse udiilomaidaedamsunsnsznsusdasninadedalse Murine typhus, Scrub typhus uaz
Tick typhus wazdswumsianyadaaguudmyiilinauingsieionas 66.67 asatsilliuauindaide
nals@ Murine typhus “Z:;Qfﬂ:aﬂ']HL?%ENQQEL‘L!ﬂ’ISLLWi'ﬂiS’\]'IEIﬂENIiﬂ Murine typhus laafiniavyxdio
Xenopsylla cheopis \Huwmzihlsataananamenaadeldnaviavydguasdiiiomnzvianyiudon
Tansduazdnds vannnidsulanudandoiuazau® Semsliduiiumseuan mianyuaswdiany
Tuusnadasmutiasnlssma vidansann tasasasndeslumsunsnssnalsailsindimstans
Rat guard aghaaaniawa iatlasfunyliuviaasmnidaiidanasaiisurh
wamsasalinududnieresmsvaany aradululdhuilassauudnahiEangaunwliny
TaadAsnasuasnendadiaiide lun vanTds vesmnuawiiu vaswed Wudu®
nnNenuramsUidnuasumuaulinfanassninssma MFangmn wuhiinsasn
wozusnyiinuasny mendaiivianyanaiud w.a. 2544 Tasduiiumsdrdoufivney & fgueu e
NN wazAnaziindiany (Flea index) fidaldsewin W.d. 2555 — 2558 §1AN 0.23, 0.55, 0.44 UAZ
0.93 muadu NnmsAnmassiinuedrivianyehdu 1.00 Rluidunasiiesdmsaumialandvue
dumamsnuunyiinzaavyaoud w.e. 2555 1uduan Wuny Rattus norvergicus, Rattus rattus uaz
Rattus exulans Fuflumysiiadenfuiunyiidraldluasailiuiu dudu
msdnniliuadamsmuanlsadadesswindaigauludasmatiasnisama viFangunw
mshuunaiiozemy uazdanmsaadenalsa sufludayeiuguzasdasmadiaantsuna iEangunmw
dmsumsdnmasidaly nandamawunyriiefilivewuinnauluiuiiiidnm wianuhisanmsioda
fdsuuladly anadufisguldinhasinynniuiiladusanssnunnlsaifinyiunme (Affected
area) uraanAuFuAzudanmedadinluuinadesmadasndsane YSDNFIUNW Faududyann
ouliiissTamasmmssugy Saamsmianyiiieananudemaslsa ldun mstfulggnanag
msfia Rat Guard ludennduilailasiumymuiiesdmsauiialandvuali Taswzagiedadaims
idheantsena idansunn duhdeiseglungaunmamuas Wasarwanlsunalne Faissanoy
ndadennuiy wazduiugudnaamsasnensudsslszma mndedamasnanazainanszny

ABLATHINTG wazANNTBNUYBNE WM ANTa oz uUguMIwEetUssindlng Femsiauinisaniivey
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Hemseaiunagasadeantsama MiFangaunmn sevhadeunnneu f figueu 2559
humyiassn (Rattus rattus) 1w 30 ¢ Aeiiludesas 81.08 wesfiunyia (Rattus exulans) 1y
7 ¢ denflufanas 18.92 Fachurasynagdamadaondu 1:1.64 Wunyasias 5 & vugnlurasle
TIUIU 34 61 uaswunNevywila Xenopsylla cheopis {Hulsdameuan MnuansAnmansnuIN
Ussifiuenudsssasdasmadioantssma midangunw 18adl 1) dasmataantsane idenganm
Lidssdamsialsamulsa dosnnvyidnldliionmsuaanimsthedielsamulse wazdiedsiinga
myiflumenudssdemaialsnmulsaiidsaldiusgludmmmuasasasdmsauniielon da aluiu 1
wingadliiianudssdamsiialsamulsaluiiuiishng 2) linvenudsdemsialsaaulaglylsss
L‘ﬁaqmﬂwamsmmmqﬁaqﬂﬁﬁ’ﬁmimsnhiwuL"ffyaLaﬂimalﬂswiuﬁaafjwqwgﬁa’qmm Waz 3) FaNNN
whaandsne idanganw Tlamadeslumsunsnssnsuaaidaininaidasalsn Murine typhus, Serub
typhus uaz Tick typhus lesfinieviynila Xenopsylla cheopis \unwmzinlsa asnnwansrama
ﬁlaﬁﬂﬁﬁamiwuL%ya%ﬂLﬂGlL“?ftl‘?%\‘lL‘Ir":]‘uL‘?}Iaﬂ'ak@1ﬁﬂ’1u’1‘50LLW‘J'ﬂ‘i::ﬁ]’lElIﬂElﬁﬂﬁlﬂ‘l/iE (Xenopsylla cheopis)
Hummzhlseluiiuiindnmnessil Taswuniidhagailiuauindedie Murine typhus, Scrub typhus
was Tick typhus Aaflusasas 60.00, 40.00 wox 26.67 MWMAU Fuiuguimstasmaudiaantsing
MENFUNN UasHSURATRUNUMUANNINEINT5AZBIINIETN NN MITLNSAMEHUNMIMUANMIANY

waznianyluvsnagesmaheanlssina MGangunw iaaaanudaslumsuninsznglsa

Aeenssndszne

Y22aURMEMINTIaNEaIMaEnaanUssnd NEan NN N61NeaNNEza N luMIINNTNaNNY

U
< aa o Y o 4

aadya a3 Wmheuemuaulsadadasznindseing Eansunw guansw Uszanauing

q o

wnngngnNanenl deamzna Niidaeuauuslumsaiinvnu wazyerauAnNBUNNE 39 AAENE
Y o o @ a v & N C4 ° (34 ° a =2 °. 1 Y v =
Herwamsdinlsadaaanild natvayusvdssnadmsvandiumsdnmandniaganlulaalsd
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S Uszenafing, aansn gnday, ade A35TNYENS, auvIng ddazluz. Msamaneszaingnyas
Tsawendaany (Angiostrongyliasis) ludawiafapiiuazianioumansey. wumd : diinlsedadamly
NINAUANLIA NIENTNANTITNGY; 2541.
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Infection Rates of Zoonotic Diseases Caused by Rats Pornchai Kerdsiri

Vectors and The Infection Rates of Zoonotic

Diseases Caused by Rats at Bangkok Port

Pornchai Kerdsiri
Department of Disease Control. Bureau of General Communicable Disease, Bankok Port Health Office,

Tha-reua Road, Klongtoey, Bangkok 10110, Thailand

ABSTRACT A cross-sectional survey study was performed to determine types and numbers of rats
and vectors carrying zoonotic diseases at point of entry, Bangkok Port. The survey was conducted by
placing rat cage traps at various points around the areas of the Bangkok Port. After classification, samples
of blood, kidney, spleen, heart and lungs were collected for laboratory tests as well as identification of
ectoparasites. The study results showed that among 130 laying cage traps, a total of 37 rats were trapped.
The trap success rate was 28.46%. The majority of trapped rats were Rattus rattus (81.08%) while the
minority of them were Rattus exulans (18.92%). The ectoparasite infestation rate was 35.14%. The flea
index was 1.00. Adult rat lung parasite (Angiostrongylus sp.) was not found. The detection of antibodies
to rickettsia infection by Indirect immunofluorescent assay of 35 blood specimens collected from hearts
was demonstrated that 42.86%, 40% and 26.67% were positive for Murine typhus, Scrub typhus and Tick
typhus, respectively. It was also found that 4 specimens (26.67%) were positive for both Murine typhus
and Scrub typhus. Furthermore, 7 blood samples (20%) positive for rickettsia infections were found with
rat fleas. Nevertheless, Leptospira infection was not found in any specimens. The index of the rat fleas
suggested no possibility of a spread of plague at the port. In addition, the finding of rats with Murine
typhus infection and living fleas at a high percentage of 66.67 indicated a high risk of Murine typhus
spreading by fleas, particularly via Xenopsylla cheopis carrying Murine typhus. Based on the results,
it is suggested that authorities at the Bangkok Port should expedite rat and rat flea control as control
measures and further monitoring should be conducted to evaluate performance efficiency as determined
by the rat flea index. In addition, surveillance of vectors at the port should be conducted every year to

obtain information for risk assessment.

Keywords: flea index, plague, scrub typhus, murine typhus, leptospirosis, Bangkok Port
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unApga  msusnasmIndasiigvarenioaannnamsaaniivszansmwisumseanienziziowssUsnm
s lilduaiensifigndasiiuiunauinnuaniiuguassedidnlumienzyi JeldhmsAnniilawanniziens
msifguaniamuaivanuaeniouiusiehs Tasudulpnnvdnmaiadendiogie AOAC 2007.01 LiB0519
Aenzdasnguaaimiuveanssa 21 ¥l uasnauasduencilninsead s wilaluamsungiia laun uala
UNEe InuNdmaes warldls meedswsalesinTnnnuiinewia (GC - FPD) wasniinddd (GC - ECD)
WIBNAU HAMINATDUANINGNAB9UBIITIANENUNINNWNINAITIULEzE1NYaIM TIarasasnngilalenady
Wuasaluza 20 - 300 W lunsuaaiadans was 10 - 150 lulasndudadlansumuaau laadmanUssansandunus
(r) 52M79 0.995 uaz 0.999 Fenuunulusmsriineme q uaaeaedasazpamsnauny (% recovery) fiszAu 10,
30 uaz 100 lulasnduaanlansu ludiedesay 25.5 B 173.8 uarilamuiiissuansmemidesuuanasguduiug
Tugnespeaz 1.1 84 30.4 wazlinsueriialiannsonsiaiale FeNAYBINIATIANULALEANNAYBINTIANTS
Unowhdu 5 wae 10 ulasniudenTandumuddu nEsuisugadnuasinwmseasisinannauiuisildogiay
Tukee§i@ns (Onley method) wuIaluidhasmadenuilsiiivszansam e Uszude wazaanse
3Lﬂ'§1:ﬁmiﬁﬁﬂﬁmgﬁwmwﬁmleﬁ”w%’auﬁu m'ﬁmeﬁﬁmmsaﬁﬂﬂﬂizqﬂGﬂ:ﬁﬁumsﬂejuiiluslummsﬁﬁm?;u6'|
wardah e neimaieiununnrasmsiensinulssiisanszazna lumsienzvilaandie
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UNU

Maefimiadasisduansignihnldlumansinsasuazmsnsuguadienienuilasm
wikfesllfiuan deiimsléiligndasminzanannandsluiy dad funedawn uazaansodienang
ayudld UssmansensnasIsugy il 387 WA, 2560 (Faeensiiiansivand® Muuamuiina
M3AYaNANIga (Maximum Residue Limit, MRL) #psnsiiadagiisuazuSinamsivandigiga
ﬂutﬁaumﬂmmqﬁla\imwﬁm‘émlﬁ (Extraneous Maximum Residue Limit, EMRL) @utiluans
nauea3sMluAaa3u (organochlorine compounds, OCs) andraluavmsiiilasiy ainaumwuas
anulanadsems nsuinmmansmsunnd ldwanniE® weasienzimsngs 0Cs Tuuy uaz
Waliuimslasldsumssusasaammwenuanasgiu ISO/IEC 17025:2005 uddalifisiiaansoiensd
asuiinauluunle miméwfﬁﬂumsnejuaa%nﬂuvdaaﬂa%’a (organophosphorus compounds, OPs),
naNaNsFUANLVLlw3nsaed (synthetic pyrethroids, SPs), nguesunuea (carbamates, CARs) uaz
M9Bu uananiilssmanssnsaaugy (Ui 350) w.A. 2556 Fae unla® ssyhunwasnAa A
undashifimsianduivwdamsuudavlulinadondusuansdagann Ussnaufuilagiudslid
Nenuiszyisnumsaimsandmasnaaiidimnanlulssmalne dniunssnsnamsagieisons
Aeneifmangay fanugndnwadid wazasauaguUmsIRmmMuamunganaiiamaithsla
mmﬂaaﬂffﬂmnmimﬁﬁﬁﬂﬁmgﬁmnﬁ'ﬁqslummmmfiﬁﬁmmﬂ’luﬂszmﬂ

Tuafinmsmiadasiziignihainldagaunsnaeiiumsngy 0Cs Fuflunsiazaelddily
Tusiu (fat soluble) 3anlaanzianmsiiilusduilusdisznau (fatty food) Jgniannlvaninsoana
mangu 0Cs Taglddhasmedunidormaluiuuazansaulasennndag udidshialadusaninasa
Sazannsaaniameaiasiiald asfiunmsiensienmsndly fatty food Yudasihuiunaumsania
ldnsiadivanssiolusinaunnussdimaialssansmwmsatade® dlasmnmangu OCs Tamnuaeiigenn
dondafimasmanuldmadingn vasnnmsnguiliandsluvinldemsivinasnssninms
anidnmsldnu aammnssugudamsiafimiadasigldwannamangulni 4 Afenuamilusmmwinedas
vasnhuasiluivdouysdiiaanhiu a1fi msngu OPs wasaangu SPs Wuduy udashalsfiouansianil
aansaananluamslagudeny

nATevmeBuiingld acetonitrile udvhasmelumsata®” ialdasnaiensimsid
anuaInveErasgaNtaNael Funinzandmiuannsidlaiulinn Wasnndudnhazaei
susoasarsaslansauaguiaiiadiiuazlifis waslidannsndudiu (recovery) @ warly
ansdiendufliazanaansi it o lodu wasasidngs wu Tsiu inda uazihena aananssniumsana
i nzvasmiadagisly low fatty food fduifeuunsvarafio 55 matrix solid - phase
dispersion (MSPD)®® waz 35 quick, easy, cheap, effective, rugged and safe (QuEChERS)"” g
il Anastassiades uazaaizifuiauaiuluil 2003 Tunmedeanldgnlfifiuitinasgiu AOAC Official
Method 2007.01 lumsianednuazualiuazldgnianndaulaslildfusinasuazaioaimsii
wannvanetulagldiniasiiafiinlssansmmgs wu GC - MS/MS, LC - MS/MS uaz GC/TOF - MS""*
Biduasined D wastseude Suhwsduisianunsnhinuiulaldluiaslfiamamaunis
09 Onley™ fildag FuihAsildnauasninennann madesuilidanawnsifivsnaluiudoue 20
79 309 Tagnhwin Téun uale uaws ihundavdes wasldld
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o o

mﬁmswﬁaﬁmju OPs wae SPs U2 msuagiia %gsﬁ INeNUUN warsIniens lrenena

ieaflumsasaseugaumwiazanuasadisamnslumsduasasuilaaailumsiandnua
nsdnemansnsunng inaumuwuazaNNtaaadsamsaNTuMIAHNITIeNAIIMT0
dngiizngueasmluneanasauaznguarsduanzilninsssdnsannuluamsvvsiiolosaaulasi’
AOAC 2007.01 Lﬁ'maumnmsmju 0Cs fldddiumsliud wanUSuiieuamansuzuazUsz@nsmw
ﬁ’u”?%@uﬁiﬁ‘luﬁmﬂﬁﬁ’ams (Onley method) Lﬁaﬁﬂﬂiﬁ‘lumsmn%Lﬂiwzqummwwaqmvn'iu,a::
waAuT uazanadamumanndaiverhlinnusmumssiuazanusuLTTaIMsandIwenhaNseiiy
anutaaadesasguilaauazmnunmemstiasiuudladaminzandaly

A13LANLAZEIININIFIU

#@5t@H : acetonitrile (HPLC) wag acetone (HPLC) Wundanawizes J.T.Baker Uszind
a%3gaw5mM n - hexane (PR) Wuwn@nnmiaas Scharlau Uszinedilu glacial acetic acid (AR)
Wundndasiues AnalaR Useneaangs ethyl acetate (HPLC) (flundnnawizas Burdick & Jack-
son UsenAMYa e magnesium sulfate anhydrous (MgSO4) (AR) uaz sodium acetate (NaOAc)
(AR) Wundnnamizas Merck KGaA Usein@easuil mixture of 150 mg MgSO,, 50 mg Primary
Secondary Amine sorbent (PSA) and 50 mg C18EC Part No: 5982-5122 Dispersive SPE 2ml,
Fatty Samples, AOAC Wundadusivues Agilent Technologies UsztnAansgaLusn 1}11 reverse
osmosis (RO), acetonitrile +1 % acetic acid 1@38ula8N15029 acetonitrile Useanas 200 Naddans Liu
acetic acid 2.5 8838035 ua1USUUSNIATAY acetonitrile AWUATU 250 JadANS LU volumetric flask

39537 (Standards) : @1sngueasmiuneanasa (Organophosphorus compounds,
OPs) MU 21 5 Lo acephate, azinphos - methyl, chlorpyrifos, diazinon, dichlorvos, dicro-
tophos, dimethoate, EPN, ethion, methamidophos, methidathion, mevinphos, monocrotophos,
omethoate, parathion, parathion - methyl, pirimiphos - methyl, phosalone, profenofos, prothiofos
waz triazophos a3naNaITaIATIZYININIBEE (Synthetic pyrethroids, SPs) :1wau 8 &9 laun
bifenthrin, cyfluthrin, cyhalothrin, cypermethrin, deltamethrin, fenpropathrin, fenvalerate
dz permethrin aﬁﬁwumﬂumamﬁmsﬁwm Dr. Ehrenstorfer Uszinetgasuil ﬂ’J’l?J‘IJ%E!VIé (purity)
ELWINIDUNE 94.0 - 99.0

MIATENATAZNININITIY | LATENE T8I TINATFIUNGN OPs T acetone wazngw
SPs Tu n - hexane anuugulszana 500 lulasniudafiadans Teafusnmnilgamaiivasndy
-4 PNANTATY LATENFITALAYHANVDIFITINATFIUNGN OPs 21 #HA WazaITATAUNTNYDIFT
M03UNgH SPs 8 #ila Anuuindy 10 lulasnsueaiiadans Tu acetone uaz n - heaxane MNEINU
ToafliUe stock solution &sMIAsFIULAAzEUAUSENIN 1 §8dans avlu volumetric flask 2u1
50 #aaans USuUSinesaredmasaalasaIsNaITasmeNaNyaddsNINIgIY 21 Ble wasasasans
HENYBIINTHNATZIUNGY SPs 8 ¥ila LY intermediate solution Waz working solution %19

a

ANNENTY 0.02, 0.06, 0.1 uaz 0.2 lulasniudaiiadans leadusnwniaungiitsend -4 asenadod
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Lﬂ%’lmﬁau,azqﬂn'mf

A3D99 3 BN MSUTIRIBEN wer 5 eumidmuiansnasu wisstuanaznauy
(centrifuge) ANNIFITOU 3,500 - 4,000 8UGDNT Ju HERMLE Z3ee Uszinetgasuil LA3B95EME
#5araneuuy heating box wazldudalulasiaulunssemessana REACTI - THERM III #TS -
18824 Thermo scientific Lﬂ%‘lawquﬁuwaumiazaw Vertex - 2Genie micropipette 2418 2 - 20
Tulasans 211a 20 - 200 lulATENT WaLLWIN 100 - 1,000 lNlATAAS amber vial 211A 4 13 8 Nadans
centrifuge tube 20 50 HBdANT WAy 15 Naaans Pasteur pipette @i’ttﬁuﬁqqmwga‘i@fmh -15 aNANaLEed
certified volumetric flask Aaumsldnuadasuimnaiiold1ede acetone 2 A3 WAL n - hexane 2 A3
ushisTiuienauthanldnu

(A389 GC - FPD: Agilent Technology 6890N lag/ld analytical column: DB1701 (30 m,
0.25 mm id, 0.25 um film thickness) ttaz DB-35ms (30 m, 0.25 mm id, 0.25 um film thickness)

Lﬂ%'m GC - ECD: Agilent Technology 6890N Togls analytical column: DB - 5MS (30 m,
0.25 mm id, 0.25 um film thickness) ttaz Rtx - CLPesticides2 (30 m, 0.25 mm id, 0.25 um
film thickness)

MBENUIZNITLATHNAIDEN
Tddratdnwarmslumsnagauanugnaawadds laun unle unws Wunoawdas wazldla

[
= L2

Futasragatialiu analytical portions Toesadadnfifanvasdurauna laun unla Thundmdas
wazly 1hwiin 10.0 + 0.1 n3u asly centrifuge tube 2W10 50 Aadans wsuiadnfifansuniy
Paaudvane laln UNE %N 5.0 £ 0.05 N3N a4ly centrifuge tube 211A 50 NBAANT ABUMTIATIER
TWduh RO U3mnm 5 f0dans wehuaufuudimeiald 15 nil uazdameiigalaildhainiensiazgaiiu
Snwluguiudeiigamaiionnt -15 asmnuaided
msﬁ'«muﬁ%msaﬁ'ﬂLtasnﬁﬁflﬁ'u%qn§

mmananmsieneilasihfmauslafigel3indu acetonitrile + 1% acetic acid U3inas
10 {adans wehioiipadwse 1 1H uadin MgSO, 4 nin uaz NaOAc 1 3y umiuehdadn 1 Wil
nluiluanaznaumasenuiEilszane 3,500 - 4,000 58UMDMN WU 5 W wiahsaraeuuualale
5 fiaaans 1dlu centrifuge tube 1@ 15 Hodans naaaulstAnsmwassmsliusanimemgadu
Ppaudauwuunszars (d - SPE) Tmﬂﬁluﬁgumaumiﬁﬂﬁ'u%qw%{ﬁwmiaﬁ'mﬁlﬂymﬂﬁgumaum‘sﬂﬁ'miu
centrifuge tube @NGIATUIDILTIUUUNITNE (d - SPE) siiaee Grail

a) 150 mg MgSO4 + 50 mg PSA + 50 mg C18

b) 150 mg MgSO4 + 50 mg PSA + 50 mg GCB

¢) 150 mg MgSO4 + 50 mg PSA + 50 mg GCB + 50 mg C18

wasntuweUszana 1 17 udnihliuanaznaudeanuEilszana 5,500 - 4,000 50UR8
Wit w5 Wil hmsUszdivdszansam d - SPE dwdumsienziasngs SPs dase3as GC - ECD
whiiuTasansadadiuladilaasgninlssmewialfulsinasdednnasaenauas n-hexanetethyl
acetate (3:1) WAMLATWAIEAIEY GC LaSsuaulSana co - extractive HignapanaNGaL
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o o

mﬁmswzﬁaﬁmju OPs wae SPs U2 msuagiia %gsﬁ INeNUUN warsIniens lrenena

Tosmsenaiuildianiue (Peak Area Sum) dumaienziansngy OPs ludasnmsussdiv
diasnnliiifiasuniuly GC-FPD

@an d - SPE fitmnzaunasnnlsuiivlszansmwaas d-SPE udh MMINAFTBUANNYNGBN
yadidienzilaniin d-SPE faadenudrlussanatSna 5 fadans mnduaaumsana weh 110 1
TuilumnaznausisanuiEilszane 3,500-4,000 SBUABUIN WU 5 U wivsnsasaduladild 2 iadansld
Ty amber vial 210 4 %38 8 Haaans 1 lUszweanUSinasaudaULTILMIUSUUSINATMIBE SaT NN
n-hexane:ethyl acetate (3:1) AU 1 Faaans laanuusudiaii 2 niudaiiadans swsuamsn
hmaaunan war 1 nfudefinddns dwmuamnsiiihuewdsramhliinnsisiauwazSinumshiadas
Ranaemse3ns GC - FPD uaz GC - ECD

3931930 USnuMBLA3as GC - FPD uaz GC - ECD

asasiiauialasaninnsvzes Agilent Technologies 34 6890N fidaea detector 2 #iinlu
\w3aaidendu 14 analytical column fissylusdainiasiiauazgunsal 14 GC - FPD lumsasiaia
a13ngn OPs Togldannzideasail pulse splitless mode: pressure 17.5 psi, purge flow 60 ml/min,
purge time 0.8 min 1% helium {lu carrier gas 3 flow rate 1.5 ml/min (constant flow) wazld nitrogen
1y make up gas 60 ml/min 39 flame logld hydrogen 75 ml/min w8 air 100 ml/min % injection
volume (U 1 pl figauugil injector waz detector (u 220°C waz 200°C muaau 14 GC - ECD
lumsasniamangy SPs ToelFannzail splitless mod: pressure 17.5 psi, purge flow 60 ml/min,
purge time 0.8 min 1% helium ({lu carrier gas § flow rate 1.5 ml/min (constant flow) wazl% nitrogen
1{lu make up gas 60 ml/min flqm‘vi{]fl injector oz detector (i 200°C war 300°C AUAIAU §11NTD
?Lﬂswﬁmsﬁqamna;uleﬂumnLﬁ&ljﬁ’ﬂﬂiﬂ‘ﬁ oven temperature program (iU initial 80°C hold 1 min,
rate 20°C/min to 190°C, rate 2.5°C/min to 220°C, rate 1.5°C/min to 240°C, rate 8°C/min to final
270°C hold 8 min

NMINAFBUANININGBILANTIATIEH
MINAFaUANNIINIZEa9I5 Anathuduasainiminasgin uazanuiudunsaasiamenzy
NAFBUANNTNINLYBNIE L08IATI¥Y method blank wuay sample blank i linuiavsanuiie

]
oo .

Nildana signal - to - noise ratio (S/N) Waan1 3 Nil Retention time (RT) Inatdssnuanshaulatian
WWUNFNNFITUMUUAZITHANNNIWIE FINNTINNIATFIULUU matrix - matched calibration (MMC)
Togldasananlannuulafidy blank Wuawhazars (39309 intermediate standard solution 1#le

¥y v oAy ~ v 44' ' ° VW a £ v v g
AN NTUNGDINTUasEAIILATEY GC uwuugn (random, n = 3) MuwMmaFNUszANSandNNUS
(correlation coefficient: r) MVUALNAIIBBNSU T HMINNNT 0.995 AnEANNTUFUATIVBITNMATILH

= l-!' L k4 Vv o
Toamsiinasunasgiuluuule (sample blank) Hisz@uANENTU 10, 20, 30, 50, 100 WAL 150 LNlATNTY
Aanlansy ANLHsEAUaL 3 T (o = 3) F5NNNANNFNNUSTEWINANNINTUNLA NI LUAIDENINY
P o " @ a £ v w . . o [y

ANUANTUNATIANY ANDUNMFTNUIEENTINTUNUS (correlation coefficient: r) MUUANUNBBNSU T

FMIINNN 0.995
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MIMTAMNAVBINIITNTIANY (LOD) wazdannnzainyadidsaa (LOQ)
WAAPNOVBINI75I2I0 (limit of detection, LOD) T,WaLaumiazmﬂmmgmﬁg\‘mmaﬂu
ssafannunlaudihludensimen LOD fiszdu 5 lulasniudanlandu Swenewany 6 o1 (n =
6) warammnua S/N miahnazaansiadeusina (limit of quantitation, LOQ) lagladayaain
MINaFaUANNLELLATANNTIEBIMSIAT Rszduamugigu 10 lulasniudanlansn Sy 6
{;’1 (n = 6) WAIAMUIN %recovery MuUANMIBBNIUBE UZNTBEAL 60 - 120 uasﬁnﬁ'mmummgm

NS (RSD) MuUUALNMREBNIU < 20%

NINAFAUANNUNUUAZANINA

Lﬁuaﬁmmﬁwﬂuﬁaaﬂw (sample blank) ‘ﬁsxoﬁ’u LOQ, 3xLOQ uwaz 10xLOQ ﬁmmtﬁ'mﬁ'u
10, 30 uaz 100 lulasn3udanlansy MUMEU SANWsEAUSE 6 9 (n = 6) UBIMNUIA %recovery
waz RSD Tosinamiaansuamnuus (accuracy): mean recovery 60 — 120% WaziNaeiganSUAMNITIES
(precision): RSD #ia1 < 20%

msdszanaainnabivivaueainsin

msuszanamanuliniuauresnsin (Estimation of Measurement Uncertainty, MU)
rpamAiensimsmiadasiglupmsivhmanaseul#ismsues EURACHEM™ Fadumsdinm
Togldnnunasiinzasanulauiueu nntudnamenuliviveusmsissduanuidaiusanas o5
Toglden k = 2 (HhAsifienugndauiiuiisaniuwssminsandamai lldny

mslSsuiisudszdnsaweadisnuid Onley™”

WisudisuissAnsmwmsadaaangu OPs uaz ndw SPs luunlafissduanududu so Tulasniu
danlansu stnnERRaNIuRUE Onley lagAasesiioas 6 % (n = 6) udszliunnanuusiy
(%recovery) wanmslasduainasds Onley Aaonnsazgninlvgaidsanwsssunddisnsiy
AUFISHENYDIGIMDENY AW acetone, acetonitrile, dioxane waz diethyl ether LLéj’Jﬁ‘llﬂLLﬁLtﬁﬁﬁ
gamnfiennd) -15 °C nsasrasudeaandienszaunsed thansaraildli liquid - liquid extraction
et RO wawihindadudiu3anamnnuas n-hexane iiafin co - extractive wdnhlvlwuigns

s Florisil column lagldmymazaeiy CH Cl, CH CN uat n - hexane ADUMINNNIAMELATDN GC

We

Wannisiensilasldiunaumsananendmnis AOAC 2007.01 wdiilasnindaderms
fidnwniiasdiisznauiluandsnnienansends Jsdnnusansmmwsasmailvuignimedgeiuraui
wuunszne (d - SPE) #iiada ) udessadamuii 1 Wulasinlnunsuannieias GC - ECD #aemsana
unlauwd i liusanicemsuanasieadunuunssnemmugio Ussansmwmahliuianiuansdas
Peak Area Sum %ﬁLﬂuwa'iamlaqﬁuﬁiﬁﬁﬂﬁgwumwamwsﬁﬂﬁu%qwé%ﬁmﬂ?uﬂ Flidiuhmsladunay
84 MgSO , PSA, GCB uaz C1s 19 Peak Area Sum ﬁ'aﬂ"?iqm w3ananleniusunn co - extractive
vesiigauazldlasininunsuiiazeaiige udasnalsianu interference peaks iwuauaNWUA retention

time (RT) N7N6u0I229MINATLWVIaN RT dagq uazaguan RT 2a3maiassviarsngn SPs
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o o

mﬁmmzﬁman’u OPs wae SPs U2 msuagiia "3'53@ INeNUUN warsIniens lrenena

\@enld d - SPE Milludhunauuas MgSO, + PSA + C18 dwmiumsnadauanugndanasisiemsy
luniildldims@nmuszandamees d - SPE :1na3a3 GC - FPD llasainia3asiianananlaild

TasainInunsuidl interference peaks e

Peak Area Sum

L PSAI MESD41 C181GCR

PSA+MgS04+GCE

gé_
o

y ‘Aj\‘ C PSA+MgS0A+C18
il

it | L S S

120000 150000 180000 210000

awd 1 Tasnlnunsuniaias GC - ECD wasmsadaunladieds AOAC 2007.01 udnhliudaniee
(A) MgSO4 + PSA + C18 + GCB (B) MgSO4 + PSA + GCB uaz (C) MgSO4 + PSA + C18
WozunUAUFA9 Peak Area Sum saamsvnlviudgnsuuuei g

M53a7zH method blank uaz sample blank as1alinvassunmuiildiansmsalngifeeiu
NINAIPU NIueniauazaNTInansmIndagivglaategaau (MW 2) waraINIEE INTININATTI
T#luzae 20 & 300 wlundudaiiaddns (mwit 3) Tasnwanaspusesansynsiiafien r gend 0.995
HaMINAFaUaNNABIMInTIANY (LOD) zasasynadawindu 5 lulasniudailansu (S/N > 3)
we L dIN150952970 azinphos - methyl g lagfdennazesnsindalsna (LOQ) fiawinu
10 lulasniudanlansy wamsmagauanuisiuuazaNailswsdslumsei 1 usaernuwiuuazanaie
fiszdu LOQ, 3xLOQ uaz 10xLOQ 7 10, 30 uaz 100 lulasninsanlandu YRNMTIANREIINGN OPs
war SPs luunlagiindusiuue anuusiy (swrecovery) fisedu LOQ fesewig 63.6 - 99.8% Way
ANMTiEn RSD fesendng 1.1 - 15.0% wamsnagauanuuluuazanuiesly matrix ﬁuﬂ lown
ung thundamdas wazldld Aszau so lulasnSudanlansn udadlumsad 2 Flifiuhilassiumnn
fsumanasauanulflduasisudaglunasrisaniures AOAC™ WilmninsanlFinasinnianas
$1989 SANCO (2015)° fimmuanasisanduenawive l#lunu routine (recovery 50 - 150%) d13tiau
nwiialunn matrix asshumsnagauamnuldldnadis lunsdiuesliliuasunnsazisnnunsiliainsoada
paninleviaeniia laun acephate, omethoate, dimethoate, EPN, phosalone ua¢ azinphose - methyl
wdunaldhansmailiauauiadiunse/wage swlsfodsifenuissgsdunaldnnd RSD i

v
UBENIN
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Weerawut Wittayanan and Thoranit Chaimongkol
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MITNN 1 ANNUNUUAEANNNEN (average %recovery, RSD) wasmsitansviansnguaasmlunaanasa
(OPs) wazngnarsduaszilninsasd (SPs) Tuuule

10 pg/kg (n = 6) 30 ug/kg (n = 6) 100 pug/kg (n = 6)
Pesticides
Recovery (%) RSD Recovery (%) RSD Recovery (%) RSD
dichlorvos 70.3 7.8 69.1 4.3 72.0 3.4
methamidophos 71.1 10.5 68.5 4.7 73.9 5.1
acephate 72.3 9.4 65.3 4.7 64.6 7.5
omethoate 78.3 13.3 87.3 8.0 67.0 7.9
diazinon 83.0 6.5 88.3 2.9 89.8 2.1
dicrotophos 72.9 12.1 87.4 4.2 83.5 3.7
dimethoate 74.6 15.0 88.5 6.5 72.7 6.5
monocrotophos 80.2 11.1 91.2 5.0 80.2 3.3
pirimiphos - methyl 78.4 4.3 90.7 2.1 88.8 2.7
chlorpyrifos 77.1 3.1 83.7 3.6 84.2 2.4
parathion - methyl 84.9 7.0 88.9 1.1 80.8 2.8
parathion 83.7 4.4 88.6 2.1 86.6 2.8
prothiophos 63.6 3.2 70.8 1.5 68.9 3.9
methidathion 78.8 3.1 83.0 2.3 74.2 2.9
profenofos 67.9 2.5 79.5 2.7 68.1 8.8
ethion 67.2 5.7 76.3 1.5 68.7 2.8
triazophos 71.1 8.9 78.5 2.3 66.2 3.5
EPN 73.0 6.6 70.1 6.7 63.1 3.1
phosalone 99.8 14.3 73.7 9.7 67.2 3.6
mevinphos 77.6 10.6 80.9 5.1 86.1 1.9
azinphos - methyl ND* ND ND ND ND ND
bifenthrin 86.6 2.0 65.2 5.2 75.0 4.4
fenpropathrin 99.6 1.9 69.6 2.2 85.4 3.8
L - cyhalothrin 73.9 6.3 63.5 6.1 69.8 2.9
permethrin 82.0 13.1 66.6 11.7 76.0 2.0
cyfluthrin 85.6 4.0 67.5 13.1 65.4 3.2
cypermethrin 75.7 5.3 75.5 9.0 74.1 10.5
fenvalerate 65.9 10.3 65.5 4.3 66.3 3.6
deltamethrin 68.7 14.5 85.1 7.3 65.0 6.4
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MINN 2 ANNUNY (average %recovery) Waz@NuLien (RSD) waqmﬁmswﬁmsﬂzju OPs oz
naw SPs Tuuwn hunoumdes wazlyla fenududy so pg/kg (n = 6)

Pesticides UNE TuNdInEa Tailn
Recovery (%) RSD Recovery (%) RSD Recovery (%) RSD
dichlorvos 59.4 5.0 817.5 10.4 77.8 30.4
methamidophos 57.7 8.4 73.6 5.8 58.1 17.6
acephate 81.5 8.3 75.0 17.1 ND* ND
omethoate ND ND ND ND ND ND
diazinon 90.2 4.9 73.2 14.2 157.6 7.6
dicrotophos 108.9 13.9 85.0 28.7 108.2 21.6
dimethoate 113.0 5.0 78.7 24.0 ND ND
monocrotophos 115.5 16.7 79.1 24.6 133.3 11.2
pirimiphos-methyl 76.9 15.0 70.1 10.8 158.1 10.3
chlorpyrifos 72.5 9.0 63.5 10.8 117.7 8.8
parathion-methyl 89.3 5.1 73.9 15.1 107.5 18.4
parathion 81.5 9.6 75.4 9.9 173.8 6.8
prothiophos 59.4 7.3 63.9 13.8 112.5 13.4
methidathion 106.1 6.6 90.1 15.9 140.8 9.1
profenofos 93.9 21.9 66.2 21.5 105.5 18.0
ethion 74.3 8.3 66.4 18.4 165.6 6.8
triazophos 95.9 19.4 73.0 28.4 125.0 3.2
EPN ND ND 72.4 5.2 ND ND
phosalone ND ND ND ND ND ND
mevinphos 70.3 7.2 76.7 18.5 64.6 3.6
azinphos-methyl ND ND ND ND ND ND
bifenthrin 66.4 3.8 75.7 7.1 81.7 11.7
fenpropathrin 106.7 6.7 69.2 6.8 60.4 8.4
L-cyhalothrin 79.1 6.0 60.5 6.7 25.5 8.9
permethrin 73.9 12.8 112.8 3.8 34.3 2.5
cyfluthrin 89.8 4.9 67.6 14.9 ND ND
cypermethrin 62.8 5.9 70.8 5.7 ND ND
fenvalerate 68.7 10.3 63.2 7.5 ND ND
deltamethrin 98.7 7.7 75.5 3.1 30.4 10.2

* ND nanadis not detected, tazdviinudaiamiliaglunasisansu (recovery 60 - 120%, waz RSD < 20%)
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Filmnsniensimsldasmuiaglssadlasmnsolianammnaiaihmsnageuluuxle
wazthunwaasld anriuas azinphos - methyl Wiieandiawien udlianansaldizinsiaiams dichlor-
vos methamidophos omethoate prothiophos EPN phosalone 8¢ azinphos - methyl Tuuaws dwsu
Itilfiﬂ’sﬂﬁ‘%%ﬁ’mﬂﬁﬁﬂLQW’]:H']'E dichlorvos dicrotophos chlorpyrifos parathion - methyl prothiophos
profenofos mevinphos bifenthrin waz fenpropathrin Lﬁ1§u u,asLﬁ'aﬁmimﬁaﬁmuﬂmqﬂ{]wmﬂwm
Uszinalngimwuad Maximum Residue Limit (MRL) wamﬁtﬁaunﬂwﬁmﬁlﬁwmsmaa‘ummgﬂﬁm
2a9I5aIUNAIZINIIA LOQ 29935 (WeNuedians methidathion (MRL = 5ug/kg) tiNeniiauiad
#ifleh MRL éndh LOQ 28933  siuuaasidsiimmnsoldlumsiensiuuudansas (screening) &3
miadagigluamnsihmanasauld veilsmnsomySnamsisandniillaluams dmsuiagsuans
'vmmiLnumﬁlﬂﬁ'ﬁmuﬂﬂ%mmmsﬁwnﬁﬁagaqﬂ (MRL) %358 dWaadaiea (default limit)™ ladnaae

msuszanamanuliuiueuresmsiaauuwizas ISO GUM Approach %3e Bottom - up
Approach s’z’;\iLfJuLLuaw1\1ﬁLﬁ'unmLLa:ﬁgﬂLLmJmsﬁwmmﬂ'wmmlﬁLLﬁuauﬁ%’ﬂLau JrzFNNUID
Fwannguluil L"fJuLtmmq“?;?iaﬂﬁﬁ'mﬂﬁﬁ'&msﬁmsmu,azmmaauu,m‘nNmsﬁ’@ummﬂﬂ%mmwiaxl,ma'q
apsenanuliutiuey wannmsUssnamenuliuivauwuhunasenuliunivauiididyiigaia method
precision (51.3%) $89893NAD bias (26.7%) ua calibration curve (21.0%) SIUUVaIRINAY vugeflu
asfUsznaufidassnnunssazldfudoses 1 Gamwd 4

Total 100.0%

Recovery

Method precision
Standard conc. | 0.2%
Calibration curve | NI 21.0%
Final volume | 0.3%

Sample weight | 0.5%

0.00 20.00 40.00 60.00 80.00 100.00
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wemsiFauiisuszanimwmsatamsngy OPs uaz ndu SPs luualafissduanududy
30 Tulasn3uaanlansu 110U 6 5 (n = 6) Ussluanenuuty (%recovery) STWNHBRWRNAUAY
3§L§uﬁﬁmﬂﬁﬂ’amﬂﬁa§ (Onley method) uanslumwit 5 Usdidlaadadagaseislu ansnneiia
#ntiu azinphos - methyl § recovery aglunawisansu (60 - 120%) flanatigaasmsiezd
(RSD < 20%) wuazlianudsniauns (consistency) YRNMTUANEHG Tupaizis Onley TWnamsiaszy
fialumsusiiowniiy wy ssngu SPs udiimsinnunilslungy OPs #ifi recovery sniunmuizansy

LA aMNNAYBINS LEIBLANNIMIM liquid - liquid extraction MnMsANEIUSEUTEUIINAUIS

¥

aansananlaiisiwanniifizaute (scope) raamadtanzvininiisnldogidu

12000 [[] developted method [l Onley method
10000 -
—-— m
X 5000 -
-
%
S 6000 -
>
k4
3 w00 -
(4
2000 -
000 M- R R o - - —= o " " -
§3%%5?%5%;3%%?gé%?éﬁigiiﬁ%éﬁ%%
E £ £ & & 4 2 & B §E 8 E & §E ¢ £ 4 = ¥ & £ & &£ £ £ £ 5 =
2585585 88 28t E g5 g 2 E S5 § 52 8 2% ¢4 %
B £ B E S g E £ & 5 ¢ &% g ¢ 2 £ & 5 8 2 8 EBE B B 2 &
S oz e 2 = 2 2 = 2 Z 3 &  E e 2 g ® BB A& ° 4 8 3
= = g 4 © & = I~ a. 5 T Z <
H 2 E ] 2l 5 =
2 B ) ]
o,

M 5 MswSauiisudszanamwnsanaaisngy OPs waz nay SPs luuslanszauanadudy
30 lulasnsuaanlansy (n = 6) Useiliuananuuiy (%recovery) SeWinISNWMINAIUNUID
Onley

a J
PR PRI

seraueaumMsanaazaanaiutu i ulusneasuaHud e 9 5einesee@auad acetonitrile
nlalumsananuzurauraidadn aswnnladulisanseazangly acetonitrile la drgamgiiansmia
L4 = d' YV L= | L L 1 k4 1 = = a e}df?; ll’ U
dngtignazanelad luluiuiddliamnsognanasananalsdlaadnivssdnsnw asndcrarlungu

4 = = v LY Add‘ [ 4? LY 4 dd‘ [ 3 =3

aasmlueaa3u (0Cs) Tebiminzaniuisiwanndu lunassdudnasiedinduirhunaredags
azgninaannnmatnladniuazaanmsdunausglunasisaniu nefiis luiuluaiadaiivnugeu
asniizahunavazasansagluzuluiuinndu 351014 acetonitrile lumsafaiidammnsiudseaniusunn
Tasiu@aua NI MNETNN 2 FNA LaNNAMIIATEHANNUNULEZANNNENYIINITIN DN
uneuazlalnaziUssansmwennnmsanounlawasinuNNIWaaN wasiNuIUaINEUN e NS UTBEN
2 a Vlwﬁl I H <& -~ 11-.:491 ° @ (17)
Fausinalriuluuale Wunoawdes une wazlaln Aaseeay 4.19, 2.5, 26.76 Wae 8.76 MUMAU"" HaNS
NeapltNE NN aNNFNNUSsen Ul siuluaI8e9nU recovery 289MFIATIER ANNFNNUSHING

unsoaselaannem partitioning coefficients 284 analyte unazzinszwngulusiuniianvaezduilaunu
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1

714 acetonitrile MaNUszanSHansnsammnalaanm octanol-water coefficient (K ) wlaanaumsi 1

octanol

ow C o e s 1

Aasiidananendamsiauazmslssiiudiuazmsnumuissunssniitisdasuesasaiia

wil ) Tdehfiuaneefuann® dasdunnvanuduiusssnin recovery fiu K #o3dsmandngiisus,

Liminsoesenngmsdlilldasuiony atslsimummnsoldanuminsolumsazaaihvizaamuiin
sasmsudasyiinanldadinauasivuauauis (scope) vasisiazaninsnldizilat” nnaumsd 2

- 1 1
logK = alog (CS”> b duNIIn 2

W

Falumsiengimanguiiitmuazasasldaluladiuaslddihazmeilifitiiiudaia wu
n - hexane {ludu msdnziuuuilitasiade n - hexane azazangludusanin wazaznliiioiym
Tumsldindasiiolinnzimnlifimanliusgnisnasaviamialaiuliiiews dalusiudhg analytical
column 9z lUvhmaszuumienzdrainiaiauazssansmuwiazmas

g ladulueimsazanansaazaedziunnly acetonitrile 1o luUsinaniassnnuang ol
msmialusiumaiiaanteumsiltienzisseias GC dasmndleluiiumaildhlUazaazsuniu
column uazazauuaiennly (sensitivity) 209m3iand dmsumsiensiasngy OPs 18 FPD
{lushasnaiaiiu detector ﬁﬁﬂﬁﬁmmﬁwwazsiamiauslwiauimgq FatiufiasUNIY (interference peak)
fiusngeglu chromatogram Fefldnnuisevialifias udlu detector ¥iia ECD nduwuiwinlid
msmanladuaaniaumsiensiasld chromatogram Ngnnaans3azvina (interpretation) ua
Wl sensitivity Aasq anasEasq wianq fuszaznmmsldnureneias Tunsdlvesmsienzy
fnuazualiludumaums clean up 7ilF MgSO, usz PSA A@uns50Man interference peak lelagla
M recovery anay™” slusf'hasiwﬁﬁswﬁmq (pigment) U3anaann 9 fimstiin graphite carbon black
(GCB) mmingﬂmsﬁﬁﬁméwﬁy'uaaﬂlﬁﬁtwiﬂé'uﬁﬂﬁ recovery 2asansnuansazidy planar - ring
anas Tuzafinmsly octadecylsilane (C18) Lﬁa@m%’uhﬁuhiﬁmmmdwﬁﬂﬁ recovery anmasuaasala
amsidandudiunuresarmsiiilatui i pigment Hussdisznauniaiivasun sudanly
dispersive SPE #findhiSaguiilaannsiiilusiu

dianmsiSauiiaulssansmwmsanass co - extractive 628 d - SPE #iiaeng 1 Tasanlnunsy
NNAIes GC - ECD uaasliifiuh MgSO, + PSA + C18 funasiifinues matrix wasaguSinannnnh
MgSO, + PSA + GCB uas MgSO, + PSA + GCB + C18 uazunumwuaos Peak Area Sum U
msiein GCB salazanansarhlimsafafl co - extractive 1pendn MLEIFING interference peak
fifananuagazagludndunadlanninunsuididouiunielndidessiumsngu SPs fiunngagzrnias
ypslasinInunsy (Mmwi 2) WaRmsandsadiuenumanzanuds wimsidiy GCB azlwlasinlnunsy
fszaenhudmsnudnmnumetuiudrenaiinansenudea recovery e sariaelinsld d - SPE 7f
GCB Wudunanluguaaumsiliuigns aile 35 Onley 1dvhazmalumaililusiuuaslosi
Tusulushethadaamunanadiumsuiisuazanaznauudnimsazaeslalushuiunay liquid - liquid
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Method Development of Simultaneous
Determination of Organophosphorus
and Synthetic Pyrethroid Pesticide
Residues in Some Food by Gas

Chromatographic Technique

Weerawut Wittayanan and Thoranit Chaimongkol
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road Nonthaburi
11000 Thailand.

ABSTRACT Separation of pesticides residues from food matrices prior to subsequent steps in the
analytical process remains a challenging issue, and much effort has been invested to further improve
methods. The present study was aimed to develop a simple multiresidue method modified from AOAC
2007.01 extraction method for the determination of 21 organophosphorus (OPs) and 8 synthetic pyritroid
(SPs) pesticide residues in some food matrices, including milk, milk powder, soy milk and egg. Gas
chromatography coupled with flame photometric detector (GC - FPD) and electron capture detector
GC - ECD) were simultaneously used for identification and quantification steps. The calibration
curve and working range for the analytes of interest were linear over the concentration ranges of
20 - 300 ng/ml and 10 - 150 pg/kg, respectively, with excellent correlation coefficients (r) ranging
from 0.995 to 0.999. For all of the tested pesticides in four matrices, the mean recoveries at three
fortification levels (10, 30 and 100 pg/kg) ranged from 25.5 and 173.8% with RSD ranging from 1.1 to
30.4% but some pesticides could not be determined. The limit of detection (LOD) and the limit of
quantitation (LOQ) of the method were 5 and 10 pg/kg, respectively. Comparing with Onley
method, currently used in labolatories, the developed method is fast, inexpensive and suitable for the
determination of the target pesticides. In addition, this method can be easily extended to other
compounds and matrices. The protocol developed is also useful for routine analysis and rapid detection

of a large number of samples.

Keywords: GC - FPD/GC - ECD, multiclass pesticides, AOAC 2007.01, fatty food
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Magnetic Flux Density from Decorative

Magnets on Refrigerators and Health Risk

Yootthana Bangmoung Arinya Pongsathornpisuth and Sakchai Buppaungkul
Bureau of Radiation and Medical devices, Department of Medical Science, Tiwanond Road, Nonthaburi

11000, Thailand.

ABSTRACT News on social networks stated that decorative magnets on refrigerator doors could absorb
radioactive materials that could further contaminate food stored in the refrigerators. People, therefore,
have queries on an amount of magnetic flux density releases from the decorative magnets and whether the
magnets can absorb radioactive sources. This study was to investigate strength of magnetic flux density
and a radiation dose rate of the refrigerator door, inside and outside areas, that might possibly release
from 5 different sizes and kinds of the decorative magnets. The results showed that the magnetic flux
density within the refrigerator was decreased about 600 times as compared with that of the outside door.
An average of the magnetic flux density inside the refrigerator door at an opposite side of the attached
magnet position was 0.109 millitesla (mT), that was about two times of an average background (0.052
mT). The magnetic intensity around an inner edge of the refrigerator door was at an average of 42.97 mT,
approximately 400 times higher than that from the decorative magnets. The radiation dose rate inside and
around the refrigerator was about 0.05 to 0.13 uSv/hr, equal to the background radiation on the earth. Our
study demonstrated that the decorative magnets cannot absorb any radioactive materials, resulting in no
effects on food storage in the refrigerators. It suggested that magnetic fields from the decorative magnets

could not affect health of individuals.

Keywords: Magnetic Flux Density, decorative magnet, refrigerator
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