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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, short communications and special articles.

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):
5835-7

Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of
radiolabelled 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. 465-78.

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
pharmaceutical analysis. Nonthaburi: Department of Medical Sciences; 1995
Pharmaceutical Society of Australia. Medicines and dribing [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. 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 SdJ. 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:// . . /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

L: http:// .healthv.net/librarv/books/hoffiman/m /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.
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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.
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

UNU

MINAFBUNITADNITIEAIYLABIA DAING (Eye irritation or corrosion) Wumsuseiivany
Uaaasatlpiduaaindadaoigumn w3sedan @steiene g sunudansueinldluhudeu Taemld
=l a 2 d v U 51 YV '3 \ v ac . . (1)
MINAFDUANNIZMYLADYNNANN NN [TFOrINaalsziannszenaal8id Draize rabbit eye test
4 & asd o 2 . & e L o v ' v < = %
FauthAsnwannzulas Draize uazaneaudt) w.a. 2487 Havh lvinseaelasuanuduihe nsinu wsemuaala
SEWINMINAFRY MIPMIBMINAdauNnauwnumslidninaassumsnadauiesdnsanaseninysand
(% The European Centre for the Validation of Alternative Methods (ECVAM), The European
Cosmetic Toiletry and Perfumery Association (COLIPA), The National Toxicology Program’s
Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM) w38
The Organization for Economic Co-operation and Development (OECD) tilugiu lowmndannassinnu @42
o Y a o Y  aa v Yo v ¢ X% .
wialdtiamseansunamsnadaumedtmsnasauwuulni laaldhuudainaassliiiaeas (Reduction)
Miaainaaseliiduliansany (Refinement) wazlailddninaassdmsunmsnasay (Replacement)
Tasinamanadauatlinnu@aie wiveh gness uazapaaaInuranaIMNBLasNagauaINa LU
N0aa9 “The three R’s principles” 289 Russell and Burch (1959) © @ag
Jagtudannaamsmszninysenaganiundananlsenniaiasdnan HaaAMigumMn uaz
A o (a}ela»l ¥ oo A cunl & q/I vL.olsvw( (7,8)1 VA
naaNnein I luinuEaundhummesauanulasana ludssaulos lilddainaans AN LD NEN
Usznalunguglsuidamumsihdainaasnlinagay (Testing ban) uasUfjiasmstonenaniomivssnm
o o A Y a v ¢ . 4 a o a o ' o
wwsaeaanfandsHamsnageuludainaass (Marking ban) Fusuaiiivanasmsasnannudl w.e. 2552
unsenaludl w.a. 2556 lgausundnnamivssnnesasaanniumsnadauludainaass snciumsnagau
lusssenuiluisuuuazay (Repeated-dose toxicity) anuiiluigaszuudunusg (Reproductive toxicity)
uazLazIaUMEnsMUNYING (Toxicokinetics) Niviniludaslddninaaatag @ wavasnnsmsnina
MIAAAMIUEN AULILATUAYUNNMINENUDIANITENATZUINYIZNAGINGT WDITBUAZWMUINIETMS
=~ ﬂl ld'bl 4 < d‘y a LAl 4 (4) ] Sa L4 . ™
NAFBULUUNINLGEN Inain lfimadimnzidesnananngadnemevessyed @ @y wadiavia EpiDerm
299U58N MatTek Corporation (USA) w3awnaaiiniie EpiSkin™ 289u3tv Episkin (France) (Jueu
dvsunadaumenuluiudawas (Cell cytotoxicity or cell functional assays) 38 lga3iezilaandn’
. o [ v o (2) 1 G‘LQI v o vV ac . .
(Organotypic assays) e msunadaumuanylasans ® iy l5aNe11§1M3U735 Bovine Cornea Opacity/
Permeability test e lElalnWndwsuAs Hens Egg Test on the Chorioallantoic Membrane Wuau
msnagaumssemeatiasaannmlagldarmlnilannlssnusndninedsd Isolated Chicken
Eye test (ICE) “© falunmsnasauanudasnnadanrmaiianianananseih Wlglumsids Usediu vise
Tuunudasae wisssaian g luszdurasmsiiamsszmeiisiatnguusila (Severe eye irritation/
corrosion) Fu1ITMINAFaUNLASUMSHBNIUNNBIANTENNS 1B The U.S. Environmental Protection
Agency (EPA), The European Union (EU), The European Centre for the Validation of Alternative
Methods (ECVAM) ez The Japanese Centre for the Validation of Alternative Methods (JaCVAM)
I v v g v ' At . . - '
Wuau Teglamaunumsnagauildnszmanads Draize rabbit eye test MINAFAUMITTEMALABADANG
Togl#am lameds ICE wanninannisnmsnadau Isolated Rabbit Eye (IRE) 289 Burton AMG uazanue
nldareansearainriaanin@dnw “ daun Prinsen MK uaz Koster HBWM lawau1is ICE
1 ac (12) = 51 v v G‘L v a va a v al' o
@aan38 IRE ¥ waziimslguwsnagluiaad juamsiteuaznadauanavnssuassdianuaslseme
nannIvglsy 4>
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v ac P o ' = a Ac‘
NMIMUTDUAN NI‘ZﬂWZ] ANIBVNAFDUANNITAMYLANTUATULNADAING WFLNYIN  YBOND LazAte

mafnmilldihmanusauanulldusimamaseuamnuszmeidoniiasuusdaainais
3% ICE wiaflumadannilslumsnaunumslddainaassdmsuldluiesufiing wasiilashliusediv
ananlasastrasndnsorigummwimaseuluian fliamsuesndgudainaass snthiseinenmaasanssoy
nININENAENMIUNNE

d13LANEIBIUNIITNATIY

aswaiinldlumsnageudiuniio AR grade (Analytical Reagent grade) S1unvug 24 %iia
wazlasumsanUseLnn (Category) ™« United Nations Globally Harmonized System of Classification
and Labelling of Chemicals (UN GHS) Taun Acetic acid (Sigma-aldrich), Acetone (Sigma-aldrich),
1-Butabol (Sigma-aldrich), Chlorhexidine (Sigma-aldrich), Diethanolamin (Sigma-aldrich),
Ethanol (Sigma-aldrich), Ethyl acetate (Sigma-aldrich), Glycerol (Sigma-aldrich), Imidazole
(Sigma-aldrich), Methanol (Sigma-aldrich), 1-Propanol (Sigma-aldrich), Sodium oxalate
(Sigma-aldrich), Silver nitrate (Sigma-aldrich), Trichloroacetic acid (Sigma-aldrich), Triacetin
(Sigma-aldrich), Toloene (Sigma-aldrich), Benzalkonium chloride (Sigma-aldrich), Dibenzyl-
L-tartaric acid (Sigma-aldrich), Formic acid (Sigma-aldrich), 2,6-Dichlorobenzoyl chloride (Merck),
Dimethyl sulfoxide (Calbiochem), Ethyl-2-methylaceto-acetate (Sigma-aldrich), Methyl
cyclopentane (Sigma-aldrich), n-Hexane (Merck) dhumsgananszanaldas Sodium fluorescein
(Sigma-aldrich)

Lﬂ%imﬁau,asa‘ﬂﬂitﬁ

napIRTIAMTiaaILaAU (Slit Lamp Microscope L-0187, Inami, Japan) Lﬂ%f'aﬁmmmwm
¥panszanedIenaugadluia (Corneal Pachymeter AccuPach VI, Accutome, USA) LA3a9auay
malasadrsazas (Peristalsis Pump WT600-2J, Baoding Longer Precision Pump, China) L9
Anuazdan 0.1 fadn3u (Weighing balances AB204-S, Mettler Toledo, USA) 81ihauanamumndl
(Water bath) uazganasdldniee (Eye holder Chambers) uaauazaUsznaumelulssne

MILeIINEIILANTIHIUNAFaU
o P I o VIR I ' ' v
sseiinlglumsnegaundamwiduzasvanasenluanuduiunli@enaiudulva eniu
astafivndinszylily OECD Test Guidelines 438 “* wazlugiudayamsnaaau Interagency Center
for the Evaluation of Alternative Toxicological Methods (NICEATM) “* #l#idaanmiagasazaaiinie
(physiological isotonic saline) Aaumsnaday duamsiainduzadabivhmsualdazidaanaumsnadau

MINAFBUNUFITLAN

MMINadaumy OECD Test Guideline 438 “ Tagvnmsihuananaanuriizaelailesu

1w gaa ' o 1 v a va 1 a & ° = ¥ &

nnlssnughdaindmsauazihdsiasdfudmslabu 4 glas bandnuemuazldmelu 2 g2l
ANMNANNEZRINMEUINTDLINTU 0.9% (0.9% normal saline) WAINTINFDUANNANYIAINEUDNYBIANGN
TaggMaguuaenszanem wasmsdanannszanmens 2% (w/v) sodium fluorescein ANMAEIUMIATIAFDY
P ' a oA a ' an v = ° = 1%
nlinumsguuazmsfedinszanamiiazuuuinnnd 0.5 (MaABMsduNalumsd 2 uaz 4) gnihludald
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

nnasmuaunUdasasarmeINdLdNY 0.9% NAuANMVYNUIINM 32 + 1.5 Bermgaided luaas
3-4 wea /A7 MMsUTuamMueasaunm 1 271 ud105II0MANNGULAZAANNNIZBINTZANMADY
MINAFBUAUFISLAN (a1 0 1H) MNUUNAFRUNUA5LAT LaalFa1MIUIU 3 MABNMINATDULARLASI

& = v a o 6 1 a ) a P A
(nadau 3 aNaemsteludazpiin) leshamaeildasluvinanszanmdune 10 3nH war1seiing

< Y (o a _aa ' PP P < s 99 = o

anmwituraanadldusinm 0.03 §addas dwasieindaamwiuresueldnasaululFanm 0.03 a5y
DAY 10 N1 WA NBBNMIBETANEUINFBLINTY 0.9% UsEaNn 20 HadaAT UAINMIATIVINMANNLY
WATAIANNNINYDINTLANANNNIA 30, 75, 120, 180 WAy 240 T naINMINAFaUiUAIATuGazyiia lag
TAMANNNIUNYDINTEANNEILLAIEY Corneal Pachymeter wazi5I1aANNYUYBINTEANMEIUNGBIONTIAY
Snsuaamziiaauaauau (Slit-Lamp Microscope) dUmsIanmsaadnnszanaale 2% (w/v) sodium
fluorescein NMIATINHIUNGBIANTIAUNUTUATIINBUANUSUAVNNMN 30 NTNEIMaATBUNUTILAS

v o v . A g H o v v < o
Tumsnasauldiiadnamuauau (negative control) Niluarsazanaunnaadndu 0.9% Wudmadau

NS IUKNANITNAFIU
ANMNNAFIUNUAN SO NMMIIUNALALUSERUMNINUIIuBY OECD Test Guideline 438 ¢aid

MIUINYBNATEANM (corneal swelling)
10NTUINYBINTLANNAIULAIBN corneal pachymeter wahmsmnaalasBudmsuin

YNNITANAT AINFHNT

(Fhﬂ'ﬁU’JN"ZIB\iﬂi%‘ﬂﬂ@l'\ﬁL’JﬁWﬂiT‘ﬂ%ﬂ — MMIVINYDINTZANMNIANTNAY 0 ‘Lﬂ‘ﬁ) X 100

AMSUINYDINTEANNIAENAY 0 W

NAUaSIEUIMTUINYBINTLAINMNT 3 ARG 2DILAILINYDIANTLANNNATIULAILATS
NMARde uar lAnaeimsuInmuemsg 1 (ICE Class for Mean Corneal Swelling) lagidanann
ARdETgage (% Mean Corneal Swelling) uinasicadu

M50 1 tnawinsuanzaenszanm (ICE classification criteria for corneal swelling) ©©

Mean Corneal Swelling (%) ICE Class
0tos |
>5 to 12 I
>12 to 18 (>75 min after treatment) II
>12 to 18 (<75 min after treatment) II1
>18 to 26 IIT
>26 to 32 (>75 min after treatment) 111
>26 to 32 (<75 min after treatment) v
>32 v
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ﬂavwgiuwavnssanmv (corneal opacity)
mmi’m:é’fumwmjuwaaﬂizaﬂmvhuﬂa”aqa;amsﬂﬁzim%’umnmﬁﬁﬂémmmemLLGia::m

mmadaulaglvinzuuuanuguaInesi 2 (Corneal opacity scores) MNUUNINMIANAHUADZAT
PBIUAAEIAYBINIATNNAFIY uadliinawinnNgueeInsEanamum N 3 (ICE classification

criteria for opacity) ‘[(ﬂmaaﬂmﬂﬁnaaﬂﬁ’gﬁqﬂ (Mean Maximum Opacity Score) Wuhawinadu

d' 1 v Ll - 10
TN 2 M5 IAzLLLANNLUYBINTEane (Corneal opacity scores)

Score Observation
0 No opacity
0.5 Very faint opacity
1 Scattered or diffuse areas; details of the iris are clearly visible
2 Easily discernible translucent area; details of the iris are slightly obscured
3 Severe corneal opacity; no specific details of the iris are visible; size of the pupil

is barely discernible

4 Complete corneal opacity; iris invisible

3NN 3 namiANNYUEBINIEane (ICE classification criteria for opacity)

Mean Maximum Opacity Score* ICE Class
0.0-0.5 I
0.6-1.5 II
1.6-2.5 III
2.6-4.0 v

* Maximum mean score observed at any time point

msfnauanszanm (fluorescein retention)

asiamsandfinszanalagmstonaas 29 (w/v) sodium fluorescein wazQHNUNABIANTIAY
SmSuasamsiasusuauiing 30 wiinsmegausussed Tasldazuuunsiadarunaed 4
(Fluorescein retention scores) anuuthinmeiads udrlitnasimsinduainszanmaumsad 5

(ICE classification criteria for mean fluorescein retention)

MN5AINTHAINENFNFNTMTUNNE
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Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

A5199 4 (asiMs liezuLuUMIiadreInsLanmee sodium fluorescein *® (Fluorescein retention scores)

Score Observation
0 No fluorescein retention
0.5 Very minor single cell staining
1 Single cell staining scattered throughout the treated area of the cornea
2 Focal or confluent dense single cell staining
3 Confluent large areas of the cornea retaining fluorescein

M50 5 M sUsadiumsinduaenszaname sodium fluorescein “” (ICE classification criteria

for mean fluorescein retention)

Mean Fluorescein Retention Score at 30 minutes

post-treatment* ICE Class
0.0-0.5 I
0.6-1.5 I
1.6-2.5 I
2.6-3.0 v

* AZUUUMNNUNN LANINANTIND 4

thawinsudsuanIsnadau

MMsUsziiuaamsnagaumssemeiiasmuszuy UN GHS Classification lagldna ICE Class
Alannmssunasnm s 33 (endpoints) waztnaaaduamy OECD Test Guideline 438 1 Gauans
Tumsnil 6 Taadi Category 1 VBN ITEMELABIAB AN TUATULS FalsznaumeHamMsNadaUYeIa
#l ICE Class w 3 wnawiflu IV (3 x IV), w3efl ICE Class fitnasi IV uaz ITT 51104 2 uas 1
MUTIGU (2 x IV, 1 x I1T), W3a# ICE Class fitnai IV uaz 1T 5110U 2 waz 1 @ muaeu (2 x IV, 1 x I1),
W38l ICE Class fitnesi IV uaz T 5110U 2 waz 1 @ emedu (2 x IV, 1 x 1), MIBNAIANNYUYBINTZANGN
fiazuuuinnnivdewniy 3 i 30 Wil Snnusthaips 2 o vdalimemnuduaaanszanmilazuuuhiy 4
finnle 1 dusnuethaiss 2 m w‘%awumswaﬁmaanwmﬁv'u epithelium nszane Wudhuaehevias 1 an
éww%’uwams‘mﬂaauﬁﬂﬁlajdaslﬁlﬁmmssxmﬂLﬁawiamqm%'ﬂagﬂuﬂimnw No category #liuanagau
ICE Class W 3 38iinasinyhdu I (3 x I) w3a# ICE Class Mnai T uay IT 110U 2 wae 1 eenyaeu
(2 x 1, 1 x IT) apdl ICE Class finasi IT waz I $7100u 2 waz 1 ehewaeu (2 x I 1 x 1) du
womsnaseuitlidinasila 1 Saagluinasi No prediction can be made Faafiumsiaiifiogluiszamn
Category 2 lduanagau ICE Class ﬁy’q 3 3§uaﬂm‘ﬁalﬂmﬂdwﬁﬁwwm’lumﬁwﬁ 6
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5191 6 LNAUNAAFUMTIEAMELADIRAANMMNIUU UN GHS Classification *

UN GHS Classification Combinations of the 3 Endpoints
No Category 3x1
2xI,1xII
2xII,1x1
No prediction can be made Other combinations
Category 1 3xIV

2x IV, 1 xIII

2x1IV, 1 xII*

2xIV,1xI*

Corneal opacity > 3 at 30 min

(in at least 2 eyes)

Corneal opacity = 4 at any time point
(in at least 2 eyes)

Severe loosening of the epithelium

(in at least 1 eye)

* Combinations less likely to occur

MIAMUNaANNLE Lenads
WA LANNMINATAUNUFITLANTIN 24 FHA INNMNAFDUEINY 3 A9 WAINNKAN LA NN
Tumsid 6 inennamenuldla © sadidnadaunnuszmedaeonmsiaguuLseINmMNG 7

MWD 7 msﬁwmmmmmhuasmmaﬁwwazlmmimuaau%% ICE

Usztananseadl Uaztanarseiionn UN GHS
o335 ICE
Category 1 NC, Category 2
Category 1 True positive (a) False positive (b)
NC, NP False negative (c¢) True negative (d)

NC = No Category, NP = No prediction can be made

[d/(d+b)]x100
[a/(a+c)]x100
[(a+d)/(a+b+c+d)]x100
[b/(b+d)] x 100

[c/(a+c)] x 100

AMANNILINE (specificity)

manul (sensitivity)

MANNYNABIYIAY (accuracy)

HaUINDN (false positive rate)

Waaua N (false negative rate)
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We

managaufuasiafiomuiiszylilu OECD Test Guidelines 438 wasansiafiau fissylugiu
ﬁagamsmaau The National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM) #isuungiiamaszuy UN GHS MvaaTIIY 24 %ii
Togrhmsnagausussiaiiuaazziia 3 A3 astas 37 lanamsnagaumsszmetiaidanmuasasiaiizin
e 9 urazasIMINaFaUMNITIA 8 Fwut mmmﬁﬁﬁqmauﬁatﬂu UN GHS Category 1 fildnagau
Pununn 27 a3t fkemanadaudedd ICE finsstuamandfzasansiinu 21 ass dumamasaudis
mimﬁﬁﬁqmauﬁalﬂu UN GHS Category 2 uaz No Category 110U 45 a3 lgwanmsnagau
es ICE Massfugmaniifiuasmsinnu 42 a39

Warhnazasmaneaauiilamnmuanaanulilarasisnasaudamsiinanuszamedan
luixﬁuﬁ'guui\i laaanuame (specificity) tinu 93% @anula (sensitivity) hnu 78% @y
9nNABNLNNY (accuracy) WAU 88% AINAUINGN (false positive rate) LAY 7% UazAIHAAUAN
(false negative rate) WU 229 dunamanasauanmiudmeiwmuauauiiiiumsasaehindadudu
0.9% linamsnagauasatunaeiilineliiiamsszaeifias is UN GHS No Category 1aaamsnagay

(lailauanses)

M3 8 NAMSNAFAUMIIEMLLABIRDAMMANIS OECD Test Guideline 438 *

GREIGEY Aasng HanIIMaFauYaInaIUFUANIS
NIYNIN
ﬂ%ﬂ‘ﬁ 1 ﬂ%\‘lﬁ 2 ﬂ%,;\‘l‘?ll 3
10% Acetic acid YLK Category 1 NPp** Category 1
(Category 1)
1-Butanol LRNAIGE! NP NP Category 1
(Category 1)
2,6-Dichlorobenzoyl chloride YLK Category 1 Category 1 NP
(Category 2A)
70% Ethanol VNG No Category No Category NP
(Category 2A)
Acetone DALV NP No Category No Category
(Category 2A)
5% Benzalkonium chloride VLN Category 1 Category 1 Category 1

(Category 1)

M58 3NN TS TUNNE

Lo U 60 atiun 4 aaan - SuNAw 2561



mamudauanaldlazasiinaasuanuszmeideriioguusdanieem

o a <
WFLNYIN  YBOND LazAte

M50 8 WANMINAFDUMIILMELAIADANMANID OECD Test Guideline 438 * (612)

GRRIGEY AR uanIIMmagauraIvadl uaNI9
NIYNIN
ﬂ%‘s\‘l‘ﬁ 1 ﬂé”\‘lﬁ 2 ﬂé”ﬁ‘ﬁ 3
Chlorhexidine 2D Category 1 Category 1 Category 1
(Category 1)
Dibenzyl-L-tartaric acid 2Dud Category 1 Category 1 NPp**
(Category 1)
Diethanolamine NG NP NP NP
(Category 2A)
Dimethyl sulfoxide YLK NP No Category No Category
(No Category)
Ethyl acetate DLV NP NP NP
(Category 2A)
Ethyl-2-methylaceto-acetate  ¥a4t#1an NP NP No Category
(Category 2B)
Formic acid DALV Category 1 Category 1 Category 1
(Category 1)
Glycerol HRNIYIGR) No Category NP** NP
(No Category)
Imidazole 2D Category 1 NP Category 1
(Category 1)
Methanol YNV NP NP NP
(Category 2A)
Methyl cyclopentane DLV No Category No Category No Category
(No Category)
n-Hexane VDIV No Category No Category No Category

(No Category)

NININININENANFATINIUNNG 55
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M5191 8 NAMINAFDUMSIEMLADINDANMMUIS OECD Test Guideline 438 * (¢)

GRPIGEY ANHEITT HanIIMaFauBaInaIU UANIS
NN
ﬂ%ﬂ‘ﬁ 1 ﬂ%\‘lﬁ 2 ﬂ%\‘lﬁ 3

1-Propanol NN Category 1 Category 1 NP**

(Category 1)
3% Silver nitrate N/ NP NP NP
(Category 2B)
Sodium oxalate YDA No Category Category 1 NP
(Category 2B)
Toluene YLK NP NP NP
(Category 2B)
Triacetin LKA No Category No Category No Category
(No Category)
30% Trichloroacetic acid YLV Category 1 Category 1 Category 1

(Category 1)

* N8574 Endpoints 289M3051980UM 52U MSUINUBEMINATYBINTZAN LUMSNAFDUNUFISLANNNITIU
Usznn UN GHS

** NP = No prediction can be made

a 4
AU

msmaaumsﬁaizmﬂLﬁENeiamqm’lu‘szﬁuﬁ‘guLmﬁmﬁﬁ ICE ¢« OECD Test Guideline 438
dheasiaiinanuasiy 24 silaty lameamudiws enuhuazanugndas dululumadensuiuneny
99 Balls M uazaue O fildaanudime anulhuwazanugndesiidifu 819, 50% waz 69%
MNARU UazTBNUYaY Prinsen MK uazans *© fildmanudums enuhuasamugndasdidhiu
100%, 50% WaL 97% MNSIOU iauﬁgﬂﬂﬁtﬁﬂqﬁuﬁizﬂu OECD Test Guideline 438 > ugaa135 ICE
ldmuaauluenljiamsndudainanss aoniddeinenemansmmsags mansaldnaunumsnaaay
fmanszenala

astadildnaseulumsdnnilasauagumuneasdsaly OECD Test Guideline 438
warldidanansiaiimaseuiiindnmuiitayaiuunmsnessmeiiasnu UN GHS ® niamanadauiy
é’hafhamuquaﬂﬁmLﬂulﬂmuﬁaﬁmu@ OECD Test Guideline 438 “ aaaamsnaday agalsnenu
wuhdanuaLINaNLezHAa UM ldNNMIAnniAautisnnEamsAnzes Balls M uazaas 7
Foilasnnnemuuanianiouasinnuresmaaiiitnaneday 801t OECD Test Guideline 438
Idszyhmanadaumsszmedasdaanaluszduiiguusdieizislianuldlduasisnasaviifian
waaumqﬁgﬂumsﬁﬁamwL‘TjuwamﬁqLLa:msamLiqﬁqﬁa (surfactants) Tvien Namnmqﬁgﬁumsmﬁﬁtﬂu
USELANUBANDEDS JAITATIAATUNENEING (Histopathology decision criteria) °nm1.ﬁm§’anssamm§14
Epithelium °1ui:ﬁmlmmigﬂﬁ1mﬂLﬁ'mau lilausnUszLnnyaImssm e aaniio UN GHS Category 1
I¢ashaiauduivansiainagauiiiuamssnwan (detergents) Wazansanussiainfte pH BgIENIN
2 89 11.5 %20
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a5

9

wennMInadautiamuaaurnulFlduasds ICE mu OECD Test Guideline 438 ldmamnusimne
el wazanugneas Ay 939%, 78% waz 8s% MGy Feaananaglunaninaoniuldisi
Fsnmsah lWlE@nmitevianasauanussmedaenan i lussauguus (severe eye irritation /corrosion)
spsnaaiiviondafarigumwiszianaiasdenuaskdadaniildluthudey naunumslddainases
uazilumsindsnanuwsansaissljiimsngudainaass soidseinenendasansrsagy smsuulong

a - ' v ¢ a PN % '
NMIYNLINNITINOFDUNIIICAYLABDIADAN Glﬂ,uam’:l‘ﬂﬂam Lm‘gﬂ‘ﬂm?\]%ﬂism ﬂﬂlﬁﬂ’]ﬂﬂluﬂigLﬂﬂ@alﬂ

Anenssndszna

= L4

BVBUNWITAM dW.0Y.1526 yanasal DldsEuatvayumsiveuaznadaulasmadanini
Inaunumslddainaasssaingudninaass anuidasinenmansansisagy wazsazauamaudanuude
Mudnineneaans (TCELS, asamsumau) Alalimsatdvayuwvdsznalumsiegainiasiiadniy

MINedau

L@NEITD N

1. Draize JH, Woodard G, Calvery HO. Methods for the study of irritation and toxicity of substances
applied topically to the skin and mucous membranes. J Pharmacol Exp Ther 1944; 82: 377-90.

2. Balls M, Berg N, Bruner LH, Curren RD, de Silva O, Earl LK, et al. Eye irritation testing: the way
forward. The report and recommendations of ECVAM workshop 34. Altern Lab Anim 1999; 27: 53-77.

3. ESAC statement on the conclusion of the ICCVAM retrospective study on Organotypic in vitro
assay as screening tests to identify potential ocular corrosives and severe irritants as determined
by US EPA, EU(R41) and UN GSH classifications in a tiered testing strategy, as part of a weight
of evidence approach. [Online]. 2007 [cited 2017 Nov 1]; [3 screens]. Available from URL: https://

m/archi

rgan ic_20070510c.pdf.

4. Vinardell MP, Mitjans M. Alternative methods for eye and skin irritation tests: an overview.
J Pharm Sci 2008; 97: 46-59.

5. Hood E. Alternative test models: ocular safety assays accepted. Environ Health Perspect 2008; 116(9):
A3sl1.

6. Russell WMS, Burch RL. The principles of humane experimental technique. London: Methuen; 1959.

7. Scientific Committee on Consumer Safety. Memorandum on alternative test methods in human
health safety assessment of cosmetic ingredients in the European Union. Brussels: European
Commission; 2009.

8. Cosmetics and toiletries: report from ethical consumer. [Online]. 2017 [cited 2017 Nov 2]; [4 screens].
Available from: URL: http://ethicalconsumer.org/ethicalreports/cosmeticstoiletriesspecialreport.
aspx

MN5AINTHAINENFNFNTMTUNNE
U 60 afui 4 ganay - SuNAN 2561 WEF




Method Verification of Isolated Chicken Eye Test Maskiet Boonyareth et al.

9. European Commission. Ban on animal testing. [Online]. 2017 [cited 2017 Nov 2]; [3 screens].
Available from: URL: https://ec.europa.eus/growth/sectors/cosmetics/animal-testing_en.

10. OECD. Test no. 438: Isolated chicken eye test method for identifying i) chemicals inducing serious
eye damage and ii) chemicals not requiring classification for eye irritation or serious eye damage.
Paris: OECD; 2017.

11. Burton ABG, York M, Lawrence RS. The in vitro assessment of severe eye irritants. Food Cosmet
Toxicol 1981; 19(4): 471-80.

12. Prinsen MK, Koé&ter HB. Justification of the enucleated eye test with eyes of slaughterhouse animals
as an alternative to the draize eye irritation test with rabbits. Food Chem Toxicol 1993; 31: 69-76.

13. Schutte K, Prinsen MK, McNamee PM, Roggeband R. The isolated chicken eye test as a suitable
in vitro method for determining the eye irritation potential of household cleaning products. Regul
Toxicol Pharmacol 2009; 54(3): 272-81.

14. McNamee P, Hibatallah J, Costabel-Farkas M, Goebel C, Araki D, Dufour E, et al. A tiered approach
to the use of alternatives to animal testing for the safety assessment of cosmetics: eye irritation.
Regul Toxicol Pharmacol 2009; 54(2): 197-209.

15. National Toxicology Program. Current status of in vitro test methods for identifying ocular corrosives
and severe irritants: isolated chicken eye test method. [Online]. 2006 [cited 2017 Nov 10]; [168 screens].
Available from: URL: h ://ntp.niehs.nih.

16. van Stralen KdJ, Stel VS, Reitsma JB, Dekker FW, Zoccali C, Jager KJ. Diagnostic methods I:

sensitivity, specificity, and other measures of accuracy. Kidney Int 2009; 75(12): 1257-63.

17. Balls M, Botham PA, Bruner LH, Spielmann H. The EC/HO international validation study on
alternatives to the draize eye irritation test. Toxicol In Vitro 1995; 9(6): 871-929.

18. Prinsen MK. The chicken enucleated eye test (CEET): a practical (pre)screen for the assessment
of eye irritation/corrosion potential of test materials. Food Chem Toxicol 1996; 34(3): 291-6.

19. Lowther D, Prinsen M, Amcoff P, Barroso J, Zuang V, Kojima H, et al. International acceptance
of in vitro alternative ocular safety testing methods: the isolated chicken eye test method (draft
OECD TG 438). [Online]. 2009; [cited 2017 Nov 10]; [1 screen]. Available from: URL: https://ntp.

20. Kolle SN, van Cott A, van Ravenzwaay B, Landsiedel R. Lacking applicability of in vitro eye irritation
methods to identify seriously eye irritating agrochemical formulations: results of bovine cornea
opacity and permeability assay, isolated chicken eye test and the EpiOcular™ ET-50 method to classify
according to UN GHS. Regul Toxicol Pharmacol 2017; 85: 33-47.

21. Verstraelen S, Van Rompay AR. CON4EI: development of serious eye damage and eye irritation
testing strategies with respect to the requirements of the UN GHS/EU CLP hazard categories.

Toxicol In Vitro 2018; 49: 2-5.

1ol .. NININTIANNENFNSMSUNNEG

= o A o
3 UM 60 RUUN 4 AYIPN - BUNAN 2561



v ac P o ' = a Ac‘
NMIMUTDUAN NI‘ZﬂWZ] ANIBVNAFDUANNITAMYLANTUATULNADAING WFLNYIN  YBOND LazAte

Method Verification of Isolated
Chicken Eye Test

Maskiet Boonyareth* Ruchuros Inkomlue Navakanit Sachanonta
and Somchai Sangkitporn
National Institute of Health, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

Abstract Alternative studies, using non-animal methods, for safety tests on healthcare products are
increasing. Draize rabbit eye test is one of the methods that can be replaced by cell-based assays or
organotypic assays. This study was to conduct and to verify Isolated Chicken Eye test (ICE) according
to OECD Test Guideline 438. A total of 24 chemicals with classification as categorized by United Nations
Globally Harmonized System of Classification and Labelling of Chemicals were used in the study. Our
results demonstrated that specificity, sensitivity, accuracy, false positive rate and false negative rate were
at percentages of 93, 78, 88, 7 and 22, respectively. Our data indicated that the method verified is acceptable
to be used to replace the rabbit tests for identifying chemicals inducing serious eye damage in our

animal laboratory.
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ASNAN 2560 WAZIATILWAIE AOAC 981.18-1988, Light filth in tea wuduulanUaawfiawnaidn hwifnun
Tunndagn ADWUBUFIUUNGY UNBY [§UPY UAZIUUN S1UIY 225, 199, 150 UAT 67 raths Antludasas 99.12,
87.67, 66.08 LAY 29.52 MNAINU TaanusnuBuGULNIA T8 (10 n5Y) Gaug 1 89 AN 300 Bu
WHBINAED 1 B9 30T 30 2 e 1 B9 7 1Y wazauun 1 89 3 1@y weswuhm luilFaanUaenyasuna
LLazLﬁ'uﬂumﬂfn'w:nmatiwﬁﬁ'ﬂﬁﬁiymmﬁaimﬂiﬁ’lﬂattﬂa§ (Chi-Square Test) mimmwuémﬂanﬂaamumL'?m
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%) BONWINENINFNTN Camelliea sinensis” {Wunyniidumilineglududeuazau Ianwvausiy
v o = o a ' Yy Ao ° o & o A da a
Taiwjn Tuuwan Hiden eandaninduven drwwasly seaussiungedou ihanvidueissdunidsuuslan
athaunsuane uannnsamauaznauiiiuenanwaluay Mdsiasswguen g wu Wuundssingesas
antioxidant #FiganAasaanases Jasiumsgaduresduiaasauaziatasnuuasduganmsunsnszae
< (2) < v
20982t @ Wueu
& e a a ~ a YR a Ve = 41 a v '
wunigaseghagiioniisweslng Inmesgduasulviinsdgninenaunuiizianiodayasznin
= vy & P [ v ' Ao W '
U w.a. 2554-2558 udasliiunyszmainglavasUszana 8,000 amum lesunasdgnaninardayag
memawmiioraslne loud Saniadeens Baslva uws iy wazwidesaou @
A a I = = = = & 2 = =
niuslaalulseinalnaudaiy 2 Usean de nlunsemniau uaznerensannss denlunsamau
a ' A g ' Ao A ' A 1w ' v ° = vy o o
uaannaunituluseundiling uazluseu 2 lufisgaannludauwessum hinisliseud sunsaamenane
.:zolauy v ale: v (1) L g Aa o Ay @ o olqld dﬂ‘L
uaaas snumaulviuie @ nussaniidiunieseesmauuwazsatu anvassawndeasamwiviiiudilum
] a v I 4 v = & a 1 A g v v P [ VoA v
Y Va9 2 gvad lueu daummnsenii denndundulusey saasaunludilinduaziu
' v o = v o . . a v o . . .
Tusauzasaum whanielvseudl (withering) UI9aUANNAUBLIIUGT (crushing, tearing and curling)
o . OIWQ N . . olw v _(5) . L g Aa I a wSg.
niin (fermenting) MitAinnduuazsamwz aulviuvs @ mdssnniiduniienuessmglsy awsm wazdue
o & o Y o A o o ' o ¢ a & v
anuazaslusdinmamusada Wy ndaau Mensaa ueu
a ' 19 vt ¥ ) P2 o a ' '
msuslaam diulveldismsudluihsauienan manwudwwdandasulumeradinansenuas
ANNUanNBaEUslna Lardtaziouiguan ¥ LAz M IAIVANAMMNNTNANYBLFNULKEN TamsUy
Wawzasdulanlasnaraialanaudnsugnam nszuiumsnan aapaaumsusIUaziusnen
damuuanamumenugaunsiuazeiizenn lagnimvualilulssmensznsnasrsagy (aUui 196)
W.A. 2543 (584 2w LifidamvueaamwaiudulanUasy uennniidinnuanmsuaseyeIansgamsm
(Food and Drug Administration; US FDA) Tlamwuanesi Defect Action Levels (DEL) mudsutanlaay
ilanadn vtini (Light filth) Tuznguny
Fudanuasuifizinadn ihviinun (Light filth) IWINUNSE BUFIUUNG 2UFATHUUNE wazzuun
g a g A v g v A Y a ' Vi a o &
WudlanUaannadnionasssliiulameamila guslaauazgudaazliansnsannulanudadasii
fiqaumulamnaspumuguansuzmsudouaziinzaamsuilaanialad Sbidnasinvuauazinasgiu
lunmsesagau Msdnwnilldamnnmsenadenzimaudandaannslumlunasnusussyges waihszia
v Y oal d‘l Y a o Y acy a v %
wazANAIINUSLAA talssnuduanainsaihlUusulpnssaismandaligngaanyasuazmuanaamn
uanAasililanaspu wazldludayaliudmhenuninedasiafinsannasimuueiiuu fulanlasw
flawnadn Wvini (Light filth) 2eandnnasimasly

Mg AN

dathenlunasenmussazasiindanslulszme wasihhandalszma laud duds Tiaanma
wiaaam 3u v iu Beena diu Bulaiids sings ansgauim AguAvnnieasswdudlueensanmamnuns
uazdsumma smﬁy'\iﬁaashq"?';sj’ﬁwLﬁwa'qmaaﬁLﬂswzﬁﬁéwﬁnqmmwLtaxmmﬂaamﬁﬂmms nIaINNMas
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Light Filth in Tea Products Kanogwan Toonsakool et al.

a -~ P2
thrasiauazaUnaal
1. wildman trap flask Usznau@ig erlenmeyer flask imelu i metal rod drulaafiuciuens
PNAFUENFUENN 5 NAFLNAT 817 10 LEUALNGS

2. qmﬂ%mmm Usznauae filtering flask wae Hirsch funnel (Biotech Scientific Lab, taa5au)

mMaeIesnhen el
1. flotation oil in3a3lagld paraffin oil (Ajax Finechem, Hh3uaud) 85 iaaans uaunu heptane
15 8885 (RCI Labscan, lng)
2. sequestering agent
- L@38N tween 80 — 40% isopropanol laal¥ tween 80 (polysorbate 80) (Ramagundam
Fertilizers and Chemicals Limited, 8ut@#) 40 183905 WENNU isopropanol 40% ﬁﬂ%m(ﬂ’i 210 HadanT
- @388 Na4EDTA - 40% isopropanol lagl# tetrasodium EDTA (Sigma, t&a581) 5 154
azanelunh 150 Tadans ntiuds isopropanol MU 100 Naddns wanlidnny
- 1a@99z808 tween 80 — 40% isopropanol 50 §a8803 HaNAUTTaza8 Na4EDTA - 40%

isopropanol 50 183305 wazLtdn isopropanol 40% NUIU 200 Hadans wanlianAu

MIHTINIATIENR

Sieidalantaanludada 2 unau Gail

2.1 duwlanUaaniignsanaudiuldesamular (macroscopic) Wy unas yaderd unN iy
Fudu dususnBlu petri dish tiasuunsiiouasiusny

2.2 FwlanUasuiiiizunaidn hviinun Seneiandd AOAC 9s1.18 Light filth in Tea ©
Taeiheathensinu 10 n¥u anduluinidanini 6 107 N1l asuY sieve no. 230 (Endecotts Limited,
Singw) udldhdeudanuawihles Snhasfiandeuy sieve ldlu wildman trap flask uduusines
e isopropanol 40 % Wile 900 Nadans wazlduneniu (stirring rod) Iﬁ'l,l,siuﬂwagiei"wniwszﬁuﬁa
[ flotation oil (50 Haaans) wanlWiEhAuY 6 17 udIMNaLS 2 -3 Tl SaLfin sequestering agent
(300 {183303) NMILBENILLINL 1 17 udILiN isopropanol 40 % auFauLiyn MnTuEnurenuliwLe
agj@hniw%uﬁwﬂuﬂszmm 1 wudmes aanly 5 wi uqutwimmLﬁ'aslﬁ'ﬁ'\iuﬂanﬂaawqmmﬂuﬁiqmu
aaiald 25 1 uddaumeurismuiuliusiuenstans flask Ty Mndumssammiiegumiiowsuen
a9lu beaker UF3989USAAD flask AUaTaNAGIE isopropanol 40 % NALULAN flotation oil 30 AN
eeuEnass waziuraumanilasiniuasausn mntunsewaunanavialagldnssanunsas Whatman
No. 8 (Whatman International, 89ng#) u,a::?gmﬂ%’mﬂsm wshasamaswantaasuunszanensaamale
widefield zoom stereoscopic microscope (Olympus Optical, ﬂjﬂu) Amaeng 30 wh warsuunziie
fwlandasy Tashawwantasnuunszamunsasnasialassanamels compound microscope (Olympus
Optical, n’jﬂu) lanaFpUdnualaTIENBINS Fuduunawiaudad TaswSauiouiudnuoe

gngsnnanan
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NANSANENIAIDENNHNUIU 227 HIBEN LunuFilanilaanninaadiuaamila uaiaineagng

a v v Ao W 1 . &y
M Ninaraamelanassganssainmaszens 30 1 wu Light filth 4 Yszan Aaunas gudimuua
EUYU LazaUUN Te8HNeaal LNBINYUIATLNIN 0.09-1.65 NN, FUFIULNAINVUIATLIIN 0.03-1.20 NA.

WHUURYUNIATERIN 0.40-7.50 NN, UALIUUNTVUIATLWIN 0.21-2.40 NN, (MWD 1, 2, 3 LAY 4)

WaEB Y (Aphids) \WAED (Softscales)

WNvada (Psocids) 15 (Mites) N0 (Ant)

[

; 4 . L 4
2NN 1 uuas (Insect) Awulumlunazanus mala Widefield zoom stereoscopic microscope NAAY

288 30 LN

MW 2 Budiuunad (insect fregment) Nwulumlunazming Mele Widefield zoom stereoscopic

. o o '
microscope NNINZIE 30 LN
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2uUnY (Rat/Mouse hair) wuu,m/?luqﬁ'?l (Cat/Dog hair)

A9 (Bat hair) 2uaY (Human hair)

P v . A v . Ao @ '
AMNN 3 LFUIU (halr) %WusluﬁjluLLaxﬁﬁlNQﬂﬂlﬂim compound microscope NNIaNYEIE 100 LN

2UUNYUA Downy barbules 2UUNTUA Downy barb

: o . .. do o
M 4 suun (feather) Nnulumluwasmuamala Widefield zoom stereoscopic microscope Hifad
YENE 30 LI
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aghamnMamueinny 227 Mete anawy Light filth Nndaelaswuuduuuas una
WUDY WATUUN IUIY 225, 199, 150 WAL 67 MIBDEN MNAIAU desuunmuriievasnwui lugeths
M ULBAHNUTIFED ATINUBUFIUUNSITIAY 122 1B 103 FIBENT UNBIIUIU 120 WaE 79 9L
WUPUSIUIY 90 UAT 60 GRAEIN FUUATIUAL 36 WAL 31 GIBENT MNEIRU (et eNNFNRUE
Toamuaalaguad (Chi-Square Test) fiszduanudasudasas 95 wuhriinuesnilanuduug
Fuhnumadnfinuusasuaziduauagites dymeani Taenuwnswazdueulumlumnnnhneeia

Sa8ay 20.07 WAz 14.33 MNAOU druFlantasndy q Iienuduwusiuriauesn (5199 1)

M5 1 NUMBEe (Seeaz) MnuFwlanUasnnizinadn winw light filth Tumluwazmea

a PRy < 3 o 1 v
fulandasuniuinean MNUIUMIDEN (308L)

Y o , X
Wnunun light filth WU Tsiwu

Zudiuunad (insect fragment) (0.03-1.20 J3.)

Ml 122 (93.39) 2 (1.61)

1.68
ygIAN 103 (100.00) 0 (0.00)
RV 225 (99.12) 2 (0.88)
wdad (insect) (0.09-1.45 WN.)
My 120 (96.77) 4 (3.23)

20.97*
I 79 (76.70) 24 (23.30)
5N 199 (87.67) 28 (12.33)
tduzy (hair) (0.40-7.50 NN.)
My 90 (72.58) 34 (27.42)

5.15%
ylAN 60 (58.25) 43 (41.75)
RV 150 (66.08) 77 (33.92)
auun (feather) (0.21-2.40 NN.)
My 36 (29.03) 88 (70.97)

0.03
I 31 (30.10) 72 (69.90)
37U 67 (29.52) 160 (70.48)

o w

* pane iy gflazasnianudunusnunwumagnInudulanlassuegitedanmedds (p<0.05)

o
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dimhlszmasdwlandasfiesanusnsuungiio nuhuwesiaanuludagenluazenns
Wuunasadande (Adult) masauunad (Larva) wazldunas (egg) IﬂﬂﬁﬁﬂﬂaqLmaqﬁatﬁui’ﬂﬁwumﬂﬁqﬂ
#ia ls wusnumnniigadeannnh o dadadasng uaswuludosmluiasenms Huau 104 uas 69 G
soaunABuNaIuLnEialile 1 80 uAT 17 FIaENY INAEBAL U 47 WAL 4 FraENT WATVDY
S1IU 44 UaE 5 FADEN LNWITED 11U 25 WaT 7 FABENT NA 1Y 18 Waz 9 G WAl 110y 15
Waz 1 §aehe sHudsauLNaIiny 110U 22 uaz 6 athe muaeu liusaanuemwzlun lusuy s fegha
dimhinmenuduiuglassmunemlaguas (Chi-Square Test) fiszauanudaiudosas 95 wuhrieuamn

HanuduiusiunumaginuuNes aunnziasntiuxe loaz lunuunasnnn Iz (19599 2)

M990 2 NUIUAIBENT (SPEar) Mwuwnas (Insect) Tuznluasee

NUIUUNEY NUIUMIBEN (5p8a2) ,

N (Insect) (d/6hathe) iy o X
Meindy (Adult)

15 (Mites) 1->30 104 (83.87) 69 (66.99) 8.84*

Nuunziiolile 1-18 80 (64.52) 17 (16.50) 53.00%

LW?;’EIEI'EI‘N (Aphids) 1-8 47 (37.90) 4 (3.88) 31.19*%

LW%EI‘WEIEI (Softscales) 1-22 44 (35.48) 5 (4.88) 37.40*

WN#iNae (Psocids) 1-18 25 (20.16) 7 (6.80) 8.30%

46 (Ants) 1-3 18 (14.52) 9 (8.74) 1.79

ngﬂlw (Thrips) 1-8 15 (12.10) 1 (0.97) 10.63*
Maauunad (Larva)

Nuunsiialile 1-18 22 (17.74) 6 (5.83) 7.39*
Trunag (egg)

Nuunziioldle 1-56 5 (4.03) 0 (0.00) 4.25%

o w

* pang iy gl ianudunusnunumMatInudwlanlassuea it Auneads (p<0.05)

o

1
o~ =

Fiavasdudiuuanananuniige ds Fuduvasinuungiialale wuinnumnnigades

9
2

AN 300 Fudaeths uazwuludathenlunaznresny 121 uaz 103 Mo savINfAe LNABSDY
U 33 Uaz 1 MoeN Order Coleoptera MU 21 Uaz 2 AN Order Repedoptera MUIU 3 Uae 1 LN
wazdsauunasisuungiiolilalumnluwazming S1uau 8 waz 3 Mot MUY BaEfinuna@IE
Tugnlusnu 3 Meta waznumaslimmzlumee s 1 feehe diathinmenuduiusTaamun
laguas (Chi-Square Test) Hszduanudanudasas 95 nuhzilazewnianuduwusiudathainy
Fushuunasszian Order Coleoptera wazwassauwhiy Taswulunlusnnnhmes drugudiuuas

Uszandulaifanudunusnusiiouas (a5199 3)

M58 3NN TS TUNNE

187 Ui 60 atfun 4 aanaw - SuNAN 2561



Fulantaanlundnnamian

AUNITIM AUAND UAzAME

A543 PUIUMBEN (5p8az) Mnududiuunas (Insect fragment) Tum lunazme

FUEULNEY SNUBUFILUNE DUIUMBEN (5p8T) ,
(Insect fragment) (/Man) My Al X
Msinde (Adult)
Nuunziialile 1- >300 121 (97.58) 103 (100.00) 2.53
Lwﬁyﬂa'au (Aphids) 1- 75 33 (26.61) 1 (0.97) 29.05*
Order Coleoptera 1-32 21 (16.94) 2 (1.94) 13.89*
Order Repedoptera 1-3 3 (2.42) 1 (0.97) 0.68
40 (Ants) 1 3 (2.42) 0 (0.00) 2.53
ngﬂlw (Thrips) 1 0 (0.00) 1 (0.97) 1.21
Maauunad (Larva)
Nuunaiialaile 1-8 8 (6.45) 3 (2.91) 1.53

* YN8 BHAYBNMNANNFNWUSH U MIUM B IWUFILUanUaanat il

o w

o

AN NEDA (p<0.05)

#H02BUFUIUNATRNVINNNFAAD AU WUTNIUMINTIGadD 7 ldudafmpen wasnuluaad

MIUKBEENTINIY 77 4as 51 GIDEN TBNANINAD YUUNI/PUFHY TIUIY 26 Uay 6 6DEN YUNY

NUIU 19 1A 9 MIDEN WazIUNNUUNTLA LNLE U 5 1az 5 AN MNSIOU FIUIUANANINUERNIL

Tuznludhnu 2 Meehs Wisthinmenudunuslaamunam laawas (Chi-Square Test) NSeaUANNTDNY

JaEar 95 wuhlavesnianuduusiumaginuzuwan/2ugi laswulun luananhmas dauduau

#iedy q ldanudunusiusiiauasn (an519h 4)

M5199 4 UM ($pear) Nwutduay (hair) Tumlutassing

3 ‘ DULFUDY NNIUMIBEN (58a2) ]
ey (Hair) (tdu/@78EN9) il - X
2UPY (Human hair) 1-17 77 (62.10) 51(49.51) 3.62
wuum/wuqﬁw (Cat/Dog hair) 1-3 26 (20.97) 6 (5.83) 10.65*
2unY (Rat/Mouse hair) 1-3 19 (15.32) 9 (8.74) 2.26
2uA9A7 (Bat hair)) 1 2 (1.61) 0 (0.00) 1.68
Nuungiiolile 1 5 (4.03) 5 (4.85) 0.09

* YyN8De BHAYBNINANNFNWUSHUNUIUMBENIWUFIUanUaaNnat il

o W

o

MN5AINTHAINENFNFNTMTUNNE
U 60 adfui 4 ganAw - SUNAN 2561

AN NEDA (p<0.05)




Light Filth in Tea Products Kanogwan Toonsakool et al.

#0YBUUNNNTIANUINNNGAAD Downy barbule WuhinuINNNgana 3 dudamatn uay
wuluimeg e luwazzng MUY 31 waz 31 67819 wazWULUN Downy barb 311U 10 Uas 2 GIBEN
MuaeU Wathinmanudunuslaasmuumlagums (Chi-Square Test) NszAUANNITDNUSDEAL 95

A - o o co L . 4
wunzfiavesnianuduwusnuauun Downy barb thiiu Taswulumlusnnniizme (as9h 5)

5191 5 NUIUMIBEN (Saeaz) Nwuauun (feather) Tumluwazming

NUIUAUUN NUIUMIBEN (5p8a2) .
uUn (Feather) (G hathe) iy o X
Downy barbule 1-3 31 (25.00) 31 (30.10) 0.74
Downy barb 1-2 10 (8.06) 2 (1.94) 4.21%

o @

* yane e FliazesndanudunusnunuIumagnnuiwlanlasuaeelitedAuneade (p<0.05)

o

Wathhnuasdwdandasuesiawuludiaden 10 058 nuungiie wunwuwsassalve
fasanvlumegmnsnnnmly Teegfianiu 1-5 62 (5888 62.14) TBIAIIWUIIUIU 6-10 62

(Saaz 22.58) lagnuluznlusnnanmng (Mwi 5)

70.00
62.14

60.00

]
=

IDYASUDIVTUIUAIDYNNNY

l

50.00
37.1

@

40.00 -~

30.00 - 22.58 B 1w

°

20.00 - 15.32

74 8.06 6.45

10.00 - ] 1.94 3.23 4.03 1.94

A 0.00 0.97

0.00

1-5
6-10
11-15
16-20
21-25
26-30

v
TIUIULUNAINIA

MW 5 MULNaINWUluaagm lutazmKa

M58 3NN TS TUNNE
U 60 atiun 4 aaan - SuNAw 2561



dwutanUasnlundnsomin AUNITIN GUAND UazADE

wasehBud IuuraInuludmeanmssnnnnly Tesdiuluawuiuiu 1-50 3u (Seway 41.75)
TNV 51-100 FU (588 35.92) (MWD 6) wazasrawuiduauluaiagnluinnnnmeug

Togdiulnaiwuiuiu 1 @y (59882 45.18) S09ANNWUDIUIU 2 1dU (So8az 14.52) (MWH 7)

- 50.00 -
E 41.75
S 4000 - 35.92
S 32.26
%S 3000 282
=
S
2 20.00 - 16.94 B ol
(74
g1000 AT 5.65
g . -1 201 093 g¢ 242 4.844.85 .GIf'WN
R 0.00
0.00
S () S (=3 S [} S
v S w S w S ()
- - - q o T o
o = o = I
— — o (@]
4 1
PUIUTUTIULNAY
4 . 2, 4 o
2NN 6 MBI NLNaINwUludmag N luLaska
= 2000 45 1644.66
£
2 4000 -
Z
o)
@
'S 30.00 -
=
S
£ 2000 - 14.52 %111
S 10.68 u
c 10,00 8.06
33 . 7] 323 RN
& 1.94 097 000000 08lopoo  0-8lp.00
am 0.00
1 2 3 4 5 6 7
o Y
IUIUTUUVY

M 7 Mmnuduzunnuludiaarem luwazmes

NININININENAFASNIUNNE
Ui 60 atiun 4 gman - SuNAw 2561




Light Filth in Tea Products Kanogwan Toonsakool et al.

wannniinvauunludmadnanluwazm lagdnlvawudiuiu 1wy Aadlusees: 24.19 uaz

25.24 SRIMINIWUNNU 2 1dU Aausosar 3.23 waz 1.94 MNaIOU (MWD 8)

30.00

24.1922-24

25.00
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20.00
B v
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0.00
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M 8 Mnusuuninulumaea luwases

a 4
V1IN

suwlandasuinunnmsAnmessiifunadnlismnsauunsiialamsaa dasasameale
napaganssel wileitu 2 ngw A unawazdury nMImaNNENNuSmaa laawads (Chi-Square Test)
yavrliaduwlanUaaunnunummdaiio wuhuuaamnyile sudruunaspindesay uas Order Coleoptera
LUDULI/2UFNY wazauungilin Downy barb asaawulumlusinnnimmiussyzes et agneada
= a & ¥ A Ao ad & v & o a ' L)
gaunasinuuunasdagioninusssumanluidavlulumanzduduiagfvssninmsnzUgn laun
15 iwdesau twdavas uazwds v
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mmezannulumgnuaadfenulun duenmiinszunumsneuazaalumliuaniuzudn 9 shuasunseseu
uamainnauhlday @ ilduwasuaziuduunasifamnnulumvgasieeanldudrudanuunauas
Fusuunaniaaninmly

fuwdaniUsandsznunssiiosiany sulwajduunasdagiimausssnnauazlulsaiu wisanaiy
Wuwnzihlsenigiionndes wuaiise wazhiia Fendwmacnaguilaale @ unasdagizmaiiiu
& a a v & v @ a o °o v (7 [ 2 an 9 v o w
Wudgsudanvasundnlvgiluideusniuingiu msaadnuitudadlasiumsssing a6ismsilesnuman

1 4 = d' a U ﬂ' 3 Y < s J Y oal v ° < ¥ v
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fudandaamlsznnduruanawuludmaanluinanine aradlesnnnszuiumsudad
waneefu wy manelundeiiona wiemsivnluilawsds ilvudadariiemstudauldnnauay
waszudat matudaudusumailainsovsidegdnvuzmandaluruaoudi g 18 Tosdl auay Tlama
ﬂuLﬁauiugumaudwqﬂ @Y MIPULDAY NILUIUMIHAAUAEANITUTIIAUYID Funnnnmsaunulisald
el mnnaquuavalAIpuaimMeiiiode liidununqesadluwdadon suny wazauuan /gl
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wallasiulildiamsludaunssaniunu Fudandaause g Tunliiasnge

GRNL

9

saeAamnmarian luasnraanualanlasxiifunaidn thwinun (Light filth) nneaen
Toswuuuas Fudiuunasuazauuan/augis Tumluannnhnw mstwilausafanud malgnn
AsEUIUMIWAS aaanaumsussILasmaAuinmilildinasgu mstlasiuriasadnnududaniaay
Fasfimsmuaunniunau dudmstgnandasiimstlasiu muauuasmiauuasdasdum duaaumsnae
wazmatiusnmdasljifeengnguansms Tagwmmzaunuamslasunsausauazuusnlinsuda
anuddgasgransarlumstfianu daammwnedasnimeluwesmeuanlsnuliazaadusadoy
iivatlasiuuszaninudaunlantaaue ﬂuﬁaugiwﬁmﬁmﬁ wamiﬁﬂmﬁ‘[swu@wﬁmmminﬁﬂﬂmuqu
aamwadasaslildinasyu snmdauiudayaliuimhenuiiimhisufiesavaaninarimmwuanuay
Unadeuantaaw dalvomsussaseivssTamiludumaduazquainiovaniszmnyy

MN5AINTHAINENFNFNTMTUNNE
U 60 adfui 4 ganAw - SUNAN 2561




Light Filth in Tea Products Kanogwan Toonsakool et al.

Anenssndszna

YBUBUAN AMENEWT NN UNINENAFNTHINYMINLAY INNNGNUINIINMS gueive

[ = a Py ¥ o o o v Anv o o 1 v =t
LASWANUINIILNHATIIYYI NINITINILNBAT ‘V]vl,ﬂulﬂﬂﬁLL‘NSM'WHVHTMQ']U'JQ&IHG1Lﬁ"\]’é}la’lﬁlﬂﬂ’lﬂﬂ

10.

11.

12.

13.

193

L@NEI5A N

aa

. i anynsnes. aun. [aaulad]. 2560; [§udu 20 w.e. 2561]; [1 Wil wWhisledn URL: https://

th.wikipedia.org/wiki/@uz.

. qls3aid aaauusdn. dyulwsaaludiuludon 140 #iia. ngunmwa: wow WUk, 2553.

nsMANIMINEas. anseansm U 2560 — 2564. [paulail]. 2560; [Fuau 5 6.6, 25601, [48 wih]. whislen

Wiz ANNITIUHEAN AT NNTIN W.A. 2511 UsemANIzNTNaAaNNTsH aUuil 4553 (W.A. 2556)
(399 MYUAMNATTIUHANIUTATNWNTTNTIAY (NN, 460-2556). NYAINYLUNH LAY 130 HRUNLAY 93 3

YU 1 FamaN 2556).

. WU aiANa I UGN MNRAEIINTIN W.A. 2511 UseMAnTENINaaannssn aui 694 (W.A. 2526)

(389 MUUAMNIATTIUHANAUTDATNUNTTNTING (WIHFT) (318N, 461-2526). TFNINYLUNE LAN 100 HBUT 93

(Juin 8 AQugu 2526).

. Whitlock LL, chapter editor. Chapter 16: Extraneous materials: isolation. In: Latimer GW, editor.

Official method of analysis of AOAC International. 20™ ed. Rockville, MD.: AOAC International; 2016.
p. 4-5, 13.

Gentry JW, Harris KL , Gentry JW, Jr. Microanalytical entomology for food sanitation control. Florida:
LithoGraphics Almonte Springs; 1991.

utayawugnssuity. . [eaulail]l. 2558; [FUAY 2 W.e. 25601; [12 W] 1deldi URL: http://hort.
ezathai.org/?p=4161.

525 yailwd, 959AdnG wanu, s dundded. enudluiwmemssuenhduveussmennmung auws
wazazladvay daladen. lu: matszpimmandnninuiend assil 11. uil 26-28 woadmeu 2556
ngmw: anetinlseiauisdszmalne; 2556. Wi 1093-1098.

Wo3uns agmiiies. WAEBULNAIINVEIISATY . uAwnuas 40 [paulad]. 2555; [Fudu 2 w.g. 25601; [6 WP,

L‘l’fﬁﬁlﬁlﬁ URL: https://ag2.kku.ac.th/kaj/PDF.cfm?filename=11-Patcharin.pdf&id=8058keeptrack=12.

o o a A o ° a ao =4 a ¥ . .
FlgWs 1N, 2800 g, anzan 115a3, andalsan umalad. aynsnisnumdevies ana Pulvinaria.

q

o

Tu: enuranuddedssal 2554, HHTUDITeRMUINMITDITNINY. DTN NININMINEAT; 2554.
Wi 1717-1720.

andwa ussanms, @3dl wulyeas, dnuan Uhgees, guae wnae, iews 1nd, s91nsal waNIFaINs,

U
v

wazAnz. aynsNIUWaY WA Panchaetothripinae. Tu: anunaAdeUszill 2554 d11iniae
WANNMININNNY. NTUNWI: AITNINMNINBAT; 2554. W 1729-1731.
quduasnmaluladmsinsasauasnniisdaniogwssnys. idslu (rice thrips). tidsumsszunadagive.

[eaulail]. 2559; [§UAUN 14 W.8. 2560]; 6(4): [6 Win]. whdalen URL: http://www.pmco2.doae.go.th/

news/2016/6.4-4-59.pdf.

g NININTANNANTATMIUNNY
U 60 atfun 4 aanaw - SuNAN 2561




dwutanUasnlundnsomin AUNITIN GUAND UazADE

14.

15.

16.

WIzNBUYAIRINAITPIUFUAUN NS W.6. 2551 UszmManIznTNnuasLazannol Goq MAUONIATFIUFUMNEAT:
wnUualumsldnaspuduminyns tuasdunsd wu 1: Mawde szl uaamarn wazmihendnma
WATHANNMINNHATAUNIE. WNY. 9000 (AN 1(G)-2557. TIBAINYLUNE (BN 131 AOUNLAY 243 3 (Gul 28
WOAANIBU 2557).

Food and Drug Administration, Food defect action levels: levels of natural or unavoidable defects in
foods that present no health hazards for humans. Washington D.C.: Center for Food Safety and
Applied Nutrition; 1995. p. 23.

WIEBURYAADIMNT W.A. 2522 UTeMANTENTNETITUTY AtuRt 193 (W.6. 2543) (399 FoMsHAALAS il

wiasldlumseda wazmsiiuSnmenns. FBAINYLUNE LAY 118 aUTLAY 6 9. (TUN 24 NNTIAN 2544).

N5AINTHINENAFNSMTUNNE 4
U 60 afui 4 ganay - SUNAN 2561 %




Light Filth in Tea Products Kanogwan Toonsakool et al.

Analysis of Light Filth in
Tea Products Commercially Available
in Bangkok Metropolitan Region

Kanogwan Toonsakool Kuntong Pednog and Kokeiat Sattarin
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road. Nonthaburi 11000.
Thailand.

Abstract Tea, both loose tea and tea bags, is a popular beverage in Thailand. Microbiological and
chemical qualities of tea have been regulated under Notification of the Ministry of Public Health (No. 196),
B.E. 2543 (2000), while there is no regulation on light filth. The objective of this study was to determine the
presence of extraneous matter in loose tea and tea bags commercially available in Bangkok Metropolitan
Region using the light filth test. A total of 227 samples were investigated which included 124 loose tea
and 103 tea bags collected during February 2013 to July 2017. The light filth test was carried out using
official methods as described in AOAC. The results showed that light filth was present in all samples.
The insect fragments, whole insects, hairs and feathers were found in 225 (99.12%), 199 (87.67%), 150
(66.08%) and 67 (29.52% ) samples, respectively. As for 10 grams of samples, the presence of insect fragments,
whole insect bodies, hairs, and feathers ranged from 1 to more than 300, 1 to more than 30, 1 to 7, and 1 to 3,
respectively. Using Chi-Square test, loose tea has a statistically significantly higher level of insects
and hairs contamination than tea bags. The presence of light filth in tea products suggests a possible
contamination from the field, during storage and products processing which can be considered as one
of the evidences for revision of current regulation of Thailand on the requirements of extraneous matter

of tea products.

Keywords: Light filth, Loose tea, Tea bags
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PN s A%l o Jeo °
nsezrnIdulan Clostridium botulinum

uagﬁﬁﬁﬁugaﬁ’ﬂuﬁwﬂaﬂﬂﬂ

ANA NATNINAT FuAN Tund Unan weemd nunwssn angmIne
AdDs FAmEIna wazgmiol Altiaaiiiag
aningamwuazanuannsea1ms nsuinenmansnisunng auuduu uumys 11000

wndnda  mafilssmeanszamamuhdhannssmelne st w.e. 2557 wnznadayas sy lunain
dqNani:wfum’aga@inmzé’md’mmsmmmaqﬁwﬂaﬂwaﬂluaﬁgaL;J'%ml,ﬂuathmﬂ iieatiuayumsdenan Fald
asndaumstuiilau Clostidium botulinum waza sy lunauw Twshuan $wu 117 dhaehe udadlu 48 was 69
dhaena Tull w.a. 2559 wax 2560 MUAAU MIATIMN C. botulinum Fswafianzde warasamMmsie
Tunaiu type A, B, E uaz F guilu type Anolsaluau @remaiia ELISA (*quwm Tetracore®, USA)
AN 3TN C. botulinum wazansiwluyatiy luihuamnathe udwy Clostridium sporogenes,
Clostridium bifermentans wa¢ Bacillus cereus group elmfwﬂmahmu 7, 3 W8T 3 618U MNSIAU
Foyanamsanaiinnsimsiislundin uar C. botulinum Twhdmil Tdgmiludludunilwastayaativayu
Tumsiasnmsmszuinsand wadasssmsdsaanmiUmingludiansganidm iediesnmuaziiadnenin

msudiurasaaaila ngludeszma uazmliguslaaiulalambum nsdasannasiieiisuananause
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UNU

<

Clostridium botulinum L“fJuLmﬂﬁL’%ﬂﬁlﬁ@?’ﬂ%ﬁﬂan%mﬂum‘m%mu uazaansaasNaas
finudoanusou lwiAalsn Botulism Fufluduanaiouss desmndemmnsaairsmsiinluyay
(Botulinum toxin) fifignddaszuutszam wasiianuiuiivguusiigaohinuludagtiu wilsaiawie
?Tumuﬁ ﬂ%ﬁ Lwiwué'mwnﬂgq d15W¥an C. botulinum Nuwunloidy 7 type A, B CD,E, FusxG
Taaf type A, B, E uaz F naliiialse luwaei type C, D uaz E n'i»ﬂﬁLﬁﬂ‘[sﬂsluﬁ'mﬁgmgnﬁmuwﬁ@514 9
Foritin wozan @ uananil C. botulinum dduunmunanmsinzie quuaniamMiuad wosguand
masdasinen 16l 2 nqu fe nquiidesTusiu (proteolytic strains) ldun nameWusuas type A
woueaeWusuas type B wor F wasnguiiligosTusfiu (non-proteolytic strains) ldun nnaewus
204 type E LLazmﬂﬁuafﬁlu 1 Mndevas type B waz F @

C. botulinum wunluludu aznaudulunmaynuasnslaau type E wutaeluunaaih
nhiauashnze namalarieamanzasy Tesnumuuden wisdly sesm U wazviey @ type
Auas B inwuluammsivudloudu wasnwulunhldde © nenumsssa C. botulinum ludu nie uastm
usnaenlng el a.a. 1979 wu C. botulinum type D uas type E © aniziimanumsfnwuaslssina
ity el a.a. 1980 WU C. botulinum type C woz D lumuazemsnziafidmhglugnlofinsing
Tuidiaslozm @

HARAioINshsianuEsedensnalsa Botulism dwlwa)fluemsnsslasfinaaluaiiGou
(home-canned %38 home-bottled foods) DIMNITENUNTEUIUMTOUBNDIWNS ﬁmmigﬂﬁlﬁauymi
W382151an (fermented food)  nadidUasues C. botulinum ﬂuLﬁaumﬁ’ui’mqaumms wenanil
Tundnfasiamsinaaloslimuanussunianszuumswiafiimslianusouliiiame mlvavss
femaundant wasmnnannsiueglummsiivnsausumsaiaueis alasssanifudide wiaiasnu
LLasaé?Nmsﬁu‘[nuaﬁﬂummsﬁy'u6‘] ¢ amzimanzaafumssaeeads laun asilifeanauvie
pandaum eanuiiunse-ma (pH) §an 4.6 Adumanzaandalaiiu 5-10% © wenIINIY MSIAY
%’nu’lmmﬂuﬁ'sqqmwgﬁﬁwaL‘wm::ﬁ’mw'sm%aﬁam%ya Hhiihdehnihlidemsyuwezaensivlusmsle
wu fusnmnlugamgiing wialaithu 45-50 ssenwadiea (u awnaniin wasvysaiitisnnehmie
Toalaiugidiu udy) dwmugamafiimnsaudamaniauazadsasiivaes C. botulinum nauiidaslusdu
(proteolytic strains) Uszane 35 aveaalded dauﬂémﬁlﬂﬁaﬂiﬂiﬁu (non-proteolytic strains)
agflugae 26-28 avAwalges atiwlsﬁmunejwﬁhisiaa‘[ﬂsﬁu (non-proteolytic strains) types B, E, and F
fasnansaaieansiisled wifudnmemsitgamgd 3-4 asmnaides

Uszinaansgawiminenugiheaislse Botulism lulla.a. 2016 9111 205 918 lagwud
1} Foodborne Botulism 29 s8¢ (5a8ay 14) %ﬁﬁmmqmﬂﬁu’q home-canned food Ltazmms'ﬁ'u‘]
Toewu C. botulinum type A, E waz B dwsudszndlng A5eaumsssunavee Foodborne Botulism
Adamnmsuslaaemsens  laud wislitluisaniathy et w.a. 2541 © uaz w.d. 2540 wialsitiy

ManIaate U w.a. 2546 “° arullainsdundeniawsien U w.a. 2549 0 viyaa (Wuasie type A)

nemIauasNIFNUN.a. 255372 Mhd (0ndasnNn) (Wus it type B) Naswiaudidasdau U w.6. 25537

a

Yoaeidaniagnugiondl U w.a. 2555 uaznisliddnussygananadn (wuasive type B) Naniadagnil

u 9 u

vw [ dﬂ (15) 4! [ v ‘ﬂ U ﬂ’L o E"?J a d‘ ] v VL ] 4
waEezay3 U w.a. 2557 awnsmnandunauanslumzusussantaaiinishuanuseuliauyseol
warayNIuaNLunan
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idanfluemsminifienlfibuedecpsdluamsing daduwdadasiormsulsguiu
nszvIumManiin lagihdamsiaainadn wu Yands Umases Umldau dansan snminindeauu 6-18 tiau
Fensasuazussgme nvbhadwhlanhiniesndmaninmnuaimiada Teaduhindadud
13 3-6 1oy wumsnsasazussne Idduhdanhiisas © ihisdaiuewnsilildhuanudau
wnfimstudiouaiasuas C. botulinum m&?mm'iu%’mqau daarawialutamiinld shuafhuawnsmuue
AMMWYIaINasTIUMNsEMANTENT MR sagEAtuT 203 w.A. 2543 FauhUm O Fiimsdainse
Whnhuanud vidathdssay Tesfinsannnammn wu Binalulasnuive uasdaduasniangmiie
dolulasiaunanue Wudu wanuhlawiuenhlamway desfanududuraundeludounaalsd
waz/vidandalnunadanaaslsd sauduudliasni 200 ndu da 1hian 1 805 (20%) %al,ﬂuﬂ%mmﬁgmiw
mUSnaundegagalumsasaees C. botulinum (10 % (nda)

Usenalnedesaninumlldmmedsand udidlel w.e. 2557 Uszinaandgatusnviaien
ﬁwﬂmmﬂﬁwam 4 UsEmesemdlng iineninnUANLATINA TN TUAZEN ansgawwin (USFDA)
a”wa'wmswamfﬂJaﬂaﬂ@i”mmgmmungmﬁﬂuL‘%'aqmﬁmiwﬁqﬂmmLﬁ'mé’ummLLazmséTmﬁwLqu
Lﬁamuqué’umwﬁmmﬁﬂﬁ?u (Hazard Analysis & Critical Control Points: HACCP) %\‘Ia’ﬁ)ﬁaiﬁlﬁ@l
ansdamiuuazarsiylunaiv miﬁ'mﬁwLﬁwﬁuﬁwf‘:&hNani:m‘uGiaag‘aﬂ'wu,a351’61ahumimamwmifwﬂaﬂwﬂu
ansgawsnmdluagneinn u,afhhﬂiNﬂizNﬂ(ﬁ'ﬁﬁﬂﬁﬁﬂHﬁﬁ'ﬂﬁ'ﬂqﬁ‘uLLasfwﬂmﬁwﬁm‘lu‘[swuwﬁm%ﬂmmﬂu

Uszind 3 uis tivaaammsUudau C. botulinum lu 3 nguepEN TINNIMING 370 BN A Uanzdn

v
=

[ [ a a ¥ g v = ? v o & = Py = -~ ¥
mﬂumqﬂﬂumswammﬂm UaIneanteainas u,axmﬂaﬂuuawuﬂmumﬂauw 1 f\mmmauqﬂmﬂ

[ v
= L4 o

Awsininum (winwnu eaud 10 Weuull) wazkamsanmliwuludou C. botulinum @® udlile
dnwmstuitlaumsivluyatiu US FDA Fsinsanhdayslivisama mldiimsdndududanngudons
4 UsEnealy Wamivayudayalumsuddammsdsaanihualng Feldhmsdnmiensimaluiiau
C. botulinum uazasisluyatiuluhle Taaldgahen Tetracore® Gendalas Tetracore, Inc. USA

wazlasunmsmuaaulaaniiey US. Environmental Protection Agency @

SINEITIUUAITEB

e - sieluydiiv type A, B, E waz F lasuanuayensinnthauuaiiGalsaime
a3 INNANTATNHITUGY NININNNTATNIUNNG

L%Elél’l\‘lﬁxi : Clostridium sporogenes DMST 15536 (ATCC 11437) Qﬂﬂ@uﬁtﬁv%ﬂﬂﬁLLaZiUUiﬁu
anaNugaUNSENMINsuNng dntudTEInenadasassagy nsnIneneaas msuwng 1dlunmseuau

Qmmwmmiﬁﬂ\uﬁa uaziilu positive analytical control §1%5UnMs@51am) C. botulinum luihua

B']‘Iri'litgﬂ\ﬂ%ya

WIS Lgf;m%yaﬁ‘m%lu LW’]xL%ya C. botulinum : gel-phosphate buffer, cooked meat medium (CM)
(Oxoid, England), trypticase-peptone-glucose-yeast extract broth (TPGY), anaerobic egg yolk agar
(anaerobic-EY)
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MatNAday

daghahlmuiuashuauay Snusin 117 das hdsdiingamwiazanauasadsems
nsAngnendasmsunng lagmhenumaigis HUNNUAMENTINMTOIMNMIUELEN WazdUNNUEITITUY
Fania uazmaanu Hudmaiiiguiunniaseaa W 2 tenm dil

1. 27 1 @eunsngran-woadmey 2559 shmahum S 48 deghe uenidmhuaudt
28 (MBI 21 1ATBIMINEMIA 0 18 uvaandnly 12 Sania (ngamme Funys ¥au3 uasisy uunys
Unusiil szea dga aynalaIMs auNTEATIN ayNsaAs gRiesil) wazihUawan 20 @aH1
18 LASDIMANEMIA 10 14 uvadeda Tu 9 F1w3a (NFanwe gams uuny Unusil ssees 23 aynssenny
d38y3 avesnil)

2. dauLflaunsngIAN-Faman 2560 11U 69 ¢aod wenfuileud 44 daed 20
1A3D9MaNEM A 10 10 unadawdaly o Jania (ngamwe gay3 uasisn Unusil Undugg ssees 91ou3
aunanms aynssany) nudahlawiihdnnlsanadaaunudn 1 deie washuaway

v J

25 GIDEN 24 LATDININEMIAT N 11 UWWAIKAN LY 11 WWTO (NFINW ZNWS UATUFH wunYS Usduys

IS

ayNIUTIMS ayNTINATIN NYYT 52889 TIBYT EsEN)
NISLEIBNAIBE

wehne s wannulvm wechmemaiialsaannis waztlilamadgainla) 50 Nadans
Taaashindsnnusaannida

MIHTINIATIEHR
M3ATIIMNE TABlUNGUN type A, B, E uas F:

mmsinnzilagldinadia indirect capture ELISA é’aaqﬂfwm Tetracore® (Tetracore, Inc., USA)
nafAe t@n ELISA dilution/blocking buffer adlu 96-well pre-coated ELISA plate §1%5Uuaas type
289 toxin W§INT 37 avemwaFed (%) 1 92l ¥e1Ina19eae Phosphate Buffered Saline with
tween-20 (PBST) tinshaainlamagauiilaiadonls (undiluted sample) losfidaathahusi
spike toxin udiaz type [udagmuanwIn uaz ELISA dilution/blocking buffer tdudiagamuguay
LLaxc?haﬂwqﬁwﬂawﬁﬁﬁtﬁuﬁqmaqmﬁmswﬁl,wiazﬂ%g«ﬂu blank control wdinil 37°% w1 Falae
mﬂﬁ?ulﬁu detector antibody (Mab anti-Bot Toxin A, Rabbit anti-Bot tox, biotinylated Horse
anti-bot toxin E, biotinylated Horse anti-bot toxin F Adaaa 2.5, 5, 5 Wae 4 pg/ml TunsasIam
toxin type A, B, E uaz F anag1au) Uneiait 37°% 1 9119 udiiiin conjugate antibody (Goat anti-Mouse
IgG-HRP uas Streptavidin-HRP 7138274 1:5000 §3umsas1aw Toxin type A, B uaz E, F musdv)
‘Lillﬁ 37°% 1 %"JI:N #a9INS N plate g PBST waiauiin substrate (ABTS peroxidase Substrate
(1 component)) Wdind 37°% 30 Wit ntiusIuAn Optical Density (OD) # 405 W TuwNAs MBLAID
ELISA plate reader (Tecan®, Tecan Austria GmbH, Austria)

AAFUNANITNTIANU/ LWy Botulinum toxin laawSauiisunum positive cutoff (AN
@) mean 284 negative control + 3SD 284 negative control + 0.150 (Ablank control “lla\‘tlélwamqm%m)
+ @ blank control 2a91than) Taashagafis1udr OD laannninan positive cutoff shumatiiuuin
"3!\1 positive control Lm%aumﬂﬁaasiwifwﬂmﬁ spike toxin uanUAas type Tagl¥i final concentration
294 toxin UpEAN 5 W UNSN/TadaNT

 N5NINTIINNANTATMIUNNG
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M3 53917 C. botulinum:

msenamemaiiamnzds madiinasyu USFDABAM 2001 @ Tastladathahuan 2 iedans
atlunasnemsiaeads CM uay TPGY U303 15 iadans 2inaz 2 vaan Unnasn CM i 35°% uas
Usviaan TPGY 7 28°% 11y 5 3u ATIFBUANNYY MY nauwniiu metosameailonmns uardendunsu
mnlinumsiasa (no growth) Undadn 10 Ju mntwhensinsdedennly CM uas TPGY Usinns
1 fiadans 1dlunsaaumrhindmUsannds uaszidy absolute ethanol fiUsANEe (Taegnsaaenu
WHUNTBAUNNLUTY 2U10] 0.45 WlAsNnT) 1 Haddns wanliidiy LLé”aawqﬂuﬁqmwQﬁﬁaquwu 1 Tl
nniu theda 1 loop uuihwhemsideeda anaerobic-EY st 35°% 48 #ala Tuaiziilfaandau
idlanudnuarTlalafiiasds deosafuduiisoniiddeinmmansansisugy nadnenaasmsuwng

WNa

nMIeNzinUmwitazinUmuan tivaasammsluidlau C. botulinum wazansnylunatin
Tuga®l w.a. 2559 Uaz 2560 MNUIU 48 UAT 69 AIBENNAGU TINNGU 117 GIBEN KAMIATIVIATIEH
Taiwuasielunann waz C. botulinum Twihamndisea (5199 1)

mM3Nd 1 KanMIaaIMIeNsimsuuideu C. botulinum wazasiwlupdainlunvar U w.a. 2559
wazl W.A. 2560

1 w.A. 2559 U w.¢. 2560
UHSIHE Pnuagnnsa (laiuwna) Muaaansa(lairuinam)
Wit lauan wdaust Wlauan
NN 1 (0) 3 (0) 1 (0) 6 (0)
UNYS 1 (0) - - -
BOY3 1 (0) - 4 (0) -
YNNI - 3 (0) - 3 (0)
uasUgN 2 (0) - 2 (0) 1 (0)
UUNYI 1 (0) 1 (0) - 2 (0)
Uauy3 - - 2 (0) 2 (0)
Unusil 2 (0) 3(0) 1 (0) -
N 9 (0) 5 (0) 10 (0) 2 (0)
BYI - 2 (0) 1 (0) 5 (0)
GERle - 1 (0) - -
aa\;mﬂﬁms 4 (0) - 4 (0) 1 (0)
dYNITAT 2 (0) - - -
AYNITNAIN 2 (0) 1 (0) 18 (0) 1 (0)
a99 1(0) - - -
GNATE) - - - 1 (0)
DE5eN - - - 1 (0)
gnesIil 2 (0) 1 (0) - -
DAY - - 1 (0) -
39N 28 (0) 20 (0) 44 (0) 25 (0)
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HBWNZEBUNINLEENLYD anaerobic-EY wulalaiifinniim viarsuinm uasilaudmasy
PnMoENUMUILazINUSIHEN MU 8 waz 5 Bl MUY NaMIaEBUSUTINY Clostridium
sporogenesﬂluﬁﬂ]a’lu,ﬁl 3 BN WaNUMNEN 4 GaeeN Clostridium bifermentans TuihUaum 2 faeena

wazinUakan 1 @8 warwu Bacillus cereus group lihuaus 3 dads (a519h 2)

=i PR o v Py v Y ' H = =
GIINN 2 Naﬂ’]'i(ﬂ‘nf\]ﬂuﬂuL"ZfaLLUﬂ‘V]Lﬁﬂaﬂ‘lﬂmzLQWWSﬂLLEIﬂVL(ﬂf\T]ﬂ(ﬂ'JaEﬂ\‘Iu’]‘IJa’] U w.a. 2559 Loz U w.4. 2560

- U PUIUMDENATIANULED
U Usztan o
y MIDEYN C. botulinum C. sporogenes C. bifermentans  B. cereus
w.a il " o
M998 UL group
2559 un 4 0 0 1 3
NEN 1 0 1 0 0
2560 un 4 0 3 1 0
AtV 4 0 3 1 0
I 13 0 7 3 3
a 4
VAV

nnmAeNzimsdudauasiisluydty ues C. botulinum lwihumuiuasinUainaudigm

590 117 gadn Liwunsansiislundin uaz C. botulinum usiwu C. sporogenes uaz C. bifermentans
Fadudauvaiisenasaluammesnliiioandlaududeiny C. botulinum uaanun C. sporogenes
uae C. bifermentans suun@fludanlinelse s9unsasawy Bacillus cereus group FuilunuaiiSe
o a 9/5 -e}ts Ty a . ‘!“y o & 1 &’d :sy a
nasylansluamzniivazlifioandiay (Facultative anaerobe) @wauuaiizans 2 nauiiiludanisninse

v s . 19/ ASL PN v a . RN o . (20-21)
dsnalas wazwulamusssumaludunessy duuszuvanndudsinu C. botulinum MINTIANY
@awaHudasnindmiimsuudeaualasuade Felilomanazwumsduilouauasues C. botulinum
nnandunessulams wamnmsuannlalemuinasgiumvue wiidriunanseanie litipani 20%
(200 n3u @am 1 809) Fadluansilimansandensiasawedia C. botulinum vy Wige liaday
Falaisansaasiansiielundnld sdhalsionumniimsaseasiivlupddulunlan ssivazgninarala
Tagmsdudan wueday 5 Wi (augimeluenmsgaind 85 asrmwaded) @ wszansiyilail

] v 4 I aa P tzi' Yy [ a . Y oA v v LY
Tinuenusau maduduisnilnissanmnsollasnunmsiialsa Botulism luuilnald wazdanaassny

a v

dawauswae US FDA nludadanvanawhihlyamingludszimaansgamsm

a5

9

nndayamadnaibinuasiulugdiy uas C. botulinum luwhia liguslaaiulah
ilmnevaasnnmsisiisuenadeus aselsimugusznaumawdnhlmmaasadalumsufia
MUNHWNIBBIMI TV N LLaxahmhaﬁwﬂmﬁﬁqmmwlﬁmmgm Toawmzaghedalsnaundsluhia
dadlaifoand 209 iedudsmsiaiaues C. botulinum ldetsanysal dayanamsanaiensiiiiu
dunilwasdayaaivayulumsasnmamssuilssna iiadasasmsdsaanihlmIngludiandganim

WaTESNEwasINN AN MWMswiNguzavaaIathUa lnalusedssina
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AnenssnUszna

YDUBUANUNENINTITIN ANFAzaNs se90sUANTIANIMaasmauwnng Mdugudnduliaa
MAdeil saugumihiisotAdeinenmansanssugy nsinmmanimaunng Alvanuayiass
ManNesuLezaTREuiude uandmihiltheawns nqugainine fidiewianannsidsaifauazioioy
Mg luMInsIieIed wasrrsuAMUNENGIMUd Gednns Uninenmaasmsunndinngms
fidreduduenanssede waznensny wamnduns dnineneaaimsunndufifins ihemussuanas
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Determination of Clostridium
botulinum and Botulinum Toxin
Contamination in Thai Fish Sauce

Duangdao Wongsommart Sompob Vattanamanee Pattama Daengchart Kanokpan
Somyoonsup Sasithorn Titipetkul and Sudarat Srinoimueang

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road,

Nonthaburi 11000, Thailand.

Abstract In 2014, the United States banned the import of certain brands of fish sauce from Thailand
due to lack of laboratory tests on botulinum toxin. This has an impact on the market share of Thai fish sauce
in the US. The objective of this study was to ensure the safety to the consumers and to fulfil the requirements
for exporting Thai fish sauce to the US. A total of 117 samples collected during 2016-2017 were investigated.
The contaminations of Clostidium botulinum and botulinum toxin types A, B, E and F were detected using
media culture and ELISA techniques, respectively. All samples were free from Clostidium boltulinum bacteria
and its toxin. However, Clostridium sporogenes, Clostridium bifermentans and Bacillus cereus were present
in 7, 3 and 3 samples, respectively. The results indicated that Thai fish sauces were safe for human

consumption and can be used to reassure the product quality of Thai fish sauce exports to the US.

Keywords: Thai fish sauce, Clostridium botulinum, botulinum toxin
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Medical Laboratory Quality System at
The Crown Prince Hospitals, Thailand

Amornrat Tatsanakit * Swat Udomsri ** Wasuanan Thongdee ***

and Chaiyapruck Chalernjit ****

*Department of Medical Sciences, Tiwanond Road, Nonthaburi. 11000

**Sawangdaendin Crown Prince Hospital, Amphoe Sawangdaendin, Sakon Nakhon 47110
***Pua Crown Prince Hospital, Amphoe Pua, Nan 55120

**++Sa kaeo Crown Prince Hospital, Amphoe Mueang, Sa kaeo 27000, Thailand

Abstract A policy of Department of Medical Sciences to facilitate and support laboratory quality system
at each of the 21 laboratories of The Crown Prince Hospitals (CPH) in 2011 resulted in an achievement on
ISO 15189:2012 accreditation of all laboratories since 2015. The policy has been continued with its ultimate
goal for receiving accreditation of all testing being operated at each hospital laboratory. Our study was to
determine factors associated with changes and improvement of quality system according to ISO 15189:2012
by collecting non-conformities (NC) received at 2 different time points: the first accreditation and
reaccreditation. No significant differences on NC, classified as condition (C), were found (t-test, p > 0.05).
Significant differences on NC, classified as observation (O), was, however, demonstrated (t-test, p < 0.05).
It was shown that the most common NC of the initiation of accreditation clause 5.3: laboratory equipment,
reagent and consumables, while the most common NC of reaccreditation was clause 5.5 examination
processes. Moreover, the numbers of NC were decreased while the numbers of tests accredited were increased.
In addition, a percentage of repeated NCs between 2 periods of our study was 95. It was suggested that
a laboratory networking, knowledge and experiences sharing of NCs might be tools for facilitating
and maintaining laboratory quality system towards ISO 15189:2012. Our study indicated that a model
developed within CPH laboratory network could be useful for development of laboratory quality system

at community hospitals of our nation.

Keywords: Medical laboratory quality system, The Crown Prince Hospitals, ISO 15189:2012
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THE BULLETIN OF THE DEPARTMENT OF MEDICAL SCIENCES

The bulletin of the Department of Medical Sciences is an official publication of the Department

of Medical Sciences, Ministry of Public Health. It is devoted to the dissemination of knowledge

concerning medical sciences and the facilitation of co-operation among scientists.
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