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INSTRUCTIONS TO AUTHORS

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

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

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

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

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

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

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

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

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

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

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



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

provided for each table or figure as indicated below:

for Table 1. or for Figure 1.

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

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

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

1. Citing a Journal Article
Examples:

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

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

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

2. Citing a Text/Guideline

Examples:

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

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

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



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

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

3. Chapter in the Text

Examples:

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

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

4. Legal Material

Examples:

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

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

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

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

Examples:

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

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

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

6. Citing Conference Papers/Conference Proceedings

Examples:

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

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



7. Citing a Newspaper Article
Examples:

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

8. Dissertation

Example:

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

9. Citing Internet and Other Electronic Sources

9.1 Journal on Internet

Examples:

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

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

9.2 Websites (WWW site)

Examples:

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

9.3 Web Based/Online Databases

Example:

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

9.4 CD-ROM & Books on CD-ROM

Examples:

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



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

9.5 Journal on CD-Rom

Example:

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

9.6 Other Software:

Example:

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

Prevention; 1994,

For further information see

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

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

Abbreviations should be based on the U.S. National Library of Medicine in Index Medicus.
The body including tables and figures of original and review articles should not exceed 10-25
pages, and for other kinds of articles should not exceed 2-15 pages.
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Quality Study of Dried Koi Seed (Streblus asper Lour.) Tuangpon Khemthong et al.

2. MIANMIMINgNELATiiBdAY

2.1 Unsenminnad®
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microwave vessel {H3N5A UAINANTY 6 T95a05 AN 3% hydrogen peroxide 2 31833035 Uneh vessel
Fuangliuiu udisznaudhiudiesasdessmeszuululasom dgamniussanuduilivanzas i3Iy
nntiuthensarmeaslumeUsuiings sine 25 fadans udnlsulinaes Gi”asnfm%qm"g

MIAIBNATAZNBUUANA  IBeTENUFINUMSIOTENTTazIEaBE LA ldalidunEw
YBNATHIDEN

MIHIBNATAZANLNNAIFIU e3aNETazaBIa U ITReNNdNduasansny 10 drulusuaiu
aem 40 dniluduadiu wazuaawion 4 drlududu

251139913

1. @5NNTINMIATTIUINGTALAIININTTIU LFINANNTNRUTIEUINAINTYANTULE Uaz
ANNINTUYBIENTNY 2.5, 5, 7.5 wae 10 druluauaiu Az 10, 20, 30 waz 40 dauluduain enuETy
yaauaaiien 1, 2, 3 uaz 4 duludud TasassruumahnueeusiasliiFenensazaemnaspusaluda
wazmuue lenuiuduaswasinninasgiusteipenu 0.995

2. AANIMUTInum Iy azm uazuaadiien Tumnsarmedmetlaaieusunvanassy

W

WHANIINTIVAANTAIANEINNNGIWLAN wazmIANINNNgNELAHNIUaIAY
TaedsufAsen i lviinied lagldnaniadasuis 4 danee Aa Gaeees19ds (PMJ01-03) uay

o ' v ° ' o v w v & A v ' ' P
fmagnnNuTImhanIsseayulng (PMJos) wuh daagamedussnaudianguas 5 ngu (i 2)

NI 2 HaMsHgattananwaimaeiiceljisenied

dusznaunsed nadau NamINaFaU

Steroids & Terpenoids Liebermann-Burchard test Tesumudainaues wazansazane
Furnihudauy

Alkaloids Dragendorff’ s test Tonznauddu

Fixed oils Phosphomolybdic acid test I¢ansazansdihiiuunudeusziau
ﬁlﬁﬁuUUﬂizﬂWHﬂiﬂﬂ

Flavonoids Shinoda’s test laensazanaduas

Phenolic compounds & Tannins Ferric chloride test 16?%1:!’1 Ruudw

Amino acids Ninhydrin test lemaau

Saponins Froth test Tataau

Organic acids Litmus test letaau
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diohwdaden 16 dathe anadadsleMuaaudInTIarauUnguasaNASI Wuh Ussnaudems
ﬂﬁiﬁd Steroids & Terpenoids, Alkaloids, Flavonoids, Phenolic compounds & Tannins iaz Cardiac
glycoside Tagdnage PMJ i 01-05 AU ALAIAIITIERBSENTNENTaTaNE LazanIazand
Fuvufididen waarhimangy Steroids d1udagne PMJ 06-16 aNumUFNmaumnTTasdaTzni
Msazny wosasavaeduuuiFnmoues waashil@angy Terpenoids udluiunaudansasiased
TFnathaiies 4 daghe (PMJ 01-04) Ikafinseiuing de Tvwalunwuasngs Terpenoids waaad
Tuidadasiiansniangs Steroids was Terpenoids #drathe PMJ 01-04 a1avsivana Steroids flannnh

terpenoids tialdmagalumsanaiinzy (15199 3)

AN 3 KANSNAFAUSITINAMHLDINUDAYDILNIAUDHUIING 16 HIDEN

Steroids & Phenolic Flavonoids Cardiac
A28 Terpenoids Alkaloids compound & (Shinoda test) glycoside
Tannins
PMJ 01-05 WU Steroids WU WU Wu Wu
PMJ 06-16 WU Terpenoids WU WU Wy Wu

drumsanadaulagislasinnnniadiefiiug 1u1§,'lil’lLLEIﬂ heptane-ethyl acetate-glacial acetic
acid 1 2 8a5dHU WU ansausnanslad Taesasaiu 7:3:0.2 (#ilafl 1) SsafaemusarauNdadas
%16 faeha LFRUAUYBIENS TN 13 wau Sl hR, lu2194-7,27-30, 31-33, 34-37, 38-41, 45-49,
50-57, 57-60, 60-63, 78-81, 91-93, 93-94 WA 94-97 #N3U PMJ 08 Ruaussh hR, Tuzn 3-6
WNEn 1 duniie dishasatadananlinegeuluheuensandiu 10:1:0.2 (#iiad 2) uFaswOUDDI
asfeumiaiensy 11 wou den hR, lud s-6, 9-12, 15-18, 22-25, 25-32, 27-30, 33-34, 36-38,
60-63, 74-77 Waz 91-93 iy PMJ 11 Suauansii hR, luga 42-51 wiadn 1 sl wasmmhans
aﬁ’ﬂﬁmwﬂaamﬁﬂuﬁumséwﬁm Ao B-sitosterol was lupeol WU Whenuengiian 1 u,ﬂﬂaﬁﬁﬂﬁ'muﬁy'\a 2 lg

= '

anztion 2 (MW 3 uas 4) lae B-sitosterol m hR, agludn 45-49 uas 15-18 MNAIAU was lupeol

a

§ie hR; agludn 60-63 waz 27-30 MUEIGU (NN 4 Uae 5)
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Quality Study of Dried Koi Seed (Streblus asper Lour.) Tuangpon Khemthong et al.

hRf 100

50

I I I

NN 3 AnEENNLATIN INUNSNFLARIUNYDINENAIDENNFNANNNEAYDEUNT WENUENNHFIUNETN

2239 heptane-ethyl acetate-glacial acetic acid Tusasrdiu 7:3:0.2

1 = @150 931U B-sitosterol 2 = d3019337U lupeol

£ v < ] v £ v < ] v
3 = MIPENNLNANURELIBINELeY PMJ 09 4 = MBENKLNIAADELIIMNNELEY PMJ 10
5 = MadgNrNAaaswaINgwey PMJ 11 6 = PRENHINAATRWRIINEL@Y PMJ 08
7 = Maghanandadasuianingay PMJ o2 (authentic)
I = asdaumslauaedanshlawe Nenueady 254 NTUNAS

v Y o o
II = asndaumelausedansihlaws Nanuendy 366 lULAT
I = @5FBUMENNNUNTAMNLOUEFDIN (10%v/v) THaNnuSause i

hR . 100

I I I

1 v H v
2NN 4 aﬂ‘l&m%ﬂ']ﬁ‘[ﬂﬁﬁd']‘[‘ﬂLLﬂSN‘li‘L!ﬂN'J‘U'N‘ZlBQM']EI'W\'JE’JEI'N‘YIﬂﬂﬂQ'mLi\lgﬂ‘lli’)fltl,ﬁlﬁ enuaniaIunaNzad

heptane-ethyl acetate-glacial acetic acid lusas1du 10:1:0.2

1 = &A1 P-sitosterol 2 = #3931 lupeol
3 = MedNKuNAatRELRININeLeY PMJ 02 (authentic) 4 = MPENKINENYBELTIVINELEY PMJ 08
5 = MagarNdadpaukananew@y PMJ 09 6 = GnRNKANEATREWTIINELIaY PMJ 11

v Y o o
I = aadeumalauasanshilae Aenuemedu 254 NTuwas
I = esdeumelausedanihlaws Nanuenady 366 N lULAT
III = @52AFBUMENNNUATAMNLOUEDAIN (10%v/v) TianuSaudme lnih
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@399 4 @ hR, uazHaMInTAdauaIAlsznauan 1 luihmnaegnanannuamaaasuis Tuthauen
N IuNaNUDe heptane-ethyl acetate-glacial acetic acid Tusasdiu 7:3:0.2

. AMSHIAFU
AR @ hR; "
9 =) = o 1 ) Y] P
weNgd 254 WG weNgd 366 WTWANT*  UIEINUNIAMNSAUTDIN
1 3-6 - i -
D) 4-7 - - Pt N0
3 27-30 - - UMDY
4 31-33 - - 18U
5 34-37 AULEI* - -
6 38-41 AULEI* - -
7 45-49 - - N
8 50-57 - - Waagae*
Yy
9 57-60 - ¥ -
10  60-63 - - NIUAS
11 78-81 AULES - -
12 91-93 - - RN
13 93-94 AULE - -
14  94-97 - - IR

* naunnguavdulaunedegaunulsinaes
= U5Inguaumnziiagne PMJ 08

*% | 39usN (fluorescence)

m3f 5 @ hR, uszwamsasadavasdlsznauan g luhmdmaeinianannmusdadasuis Tuthen

wanNNEIUNENUDe heptanes-ethyl acetate-glacial acetic acid Tusasdiu 10:1:0.2

. MINTIAFOU
30 @ hR, » . o .
: wangd 254 Wlwans waNgd 366 NTWAATH*  NENUNIANMNOUTDIN
1 3-6 - - U
2 9-12 Aue* - -
3 15-18 - - AN
4 22-25 - e -
5  25-32 - - Waashea*
6 27-30 - - UMY
7 33-34 - - UNDDUF
8  36-38 Aues - -
9 42-51 - - e
10  60-63 - - UIM*
11 74-77 - - UL
12 91-93 - - AWM

* gnalnnguavdulaunemegsaunulsinas
** Ynnguaumnzeiag PMJ 11
#+x (5pqua (fluorescence)
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Quality Study of Dried Koi Seed (Streblus asper Lour.) Tuangpon Khemthong et al.

NANISANYIZINNUAN AN LALNISAIN
NANSANEIUSNIUANINTY 18150 Lo LN azaalunNse §1sananl8ll @1sannaIgLaNUsa
HALINUDINNANVDIIDENHUNEAABEUTING 16 e Andusaeaz 7.79 + 0.85, 5.26 + 1.00,

1.40 £ 0.84, 14.90 + 3.43, 5.28 + 0.94 WAZ 3.80 £ 0.48 lAUIWUN MUY (AT 6)

AT 6 KANSANIYDMNUANNLANUASMENWYDIKLNEAADELUT

U U3 USmnauan Uy U3 U
LA ANNTY B9 flsiazane ARG GARGIIY UINY
(% w/w) (% w/w) Tunsa M8 MEEMUDE  NLNEA

(% w/w) (% w/w) (% w/w) (% w/w)

PMJ 01 (Mnwgnueans) 8.1152 4.4576 0.9357 18.6115 5.2774 3.28
PMJ 02 ({inwgnueans) 8.0120 4.8038 1.1183 20.1809 5.0754 3.34
PMJ 03 (inwgnueans) 7.7801 4.6757 0.7507 18.2646 4.7914 3.73
PMJ 04 S7UMaIn Ana. 7.2732 3.7134 0.2447 14.3080 5.3256 3.86
PMJ 05 S1uamanuasigu 7.1318 5.0442 1.2486 13.1500 4.6738 4.11
PMJ 06 S1UMIINUATHITIA 7.0521 4.6706 0.8591 12.1493 3.9832 3.55
PMJ 07 S7UMNNUATEITIA 7.2154 4.8682 1.0664 12.5285 4.4139 3.37
PMJ 08 S1ueannavesil 6.9889 5.2797 1.2863 14.1832 4.0823 3.53
PMJ 09 Srumanideslui 8.4557 5.2804 0.9573 13.0240 4.8349 2.79
PMJ 10 STueana<aan 7.1211 3.7674 0.3762 12.9067 6.3305 4.14
PMJ 11 S57UMNNUATHITENN 8.6839 7.2295 3.1807 12.5777 6.4535 4.21
PMJ 12 S7UMmMnuasngdan 7.1845 5.5244 1.5993 23.4675 6.4107 4.33
PMJ 13 Siuamanny3sue Outlier 6.0233 1.8758 12.8673 6.5735 4.40
PMJ 14 Muimangsegionil 7.0445 7.0935 3.0768 15.7349 6.7733 4.60
PMJ 15 a.850Useind d5zui 9.3274 5.4878 1.7162 11.3864 5.0557 3.85
PMJ 16 8.0NNW58N §52UA7 9.4610 6.1805 2.0676 13.1122 4.4493 3.81
Ainde 7.7898 5.2562 1.3975 14.9003 5.2815 3.8053
Andeauumnasg 0.8510 1.0051 0.8378 3.4328 0.9351 0.4822

v o = a d' 1 “1 ] 1 ’ o 1 d. d'l v £
MudaMuuanaIPUNNeduazmen Ysunanszyd “lhinnni” anhawadsnlauines
VoA o 19/- . & % 91.:4'1. al ' . o ' “vluqz s
mdgavwndy laun Ysinuenuzu e wasiinliasaalunsa dudsinanssydh “lidsand
azthmmasnleaumeetdeaiuu@a lown USIaasanamein @15anameamuas LazinNuNNINaen

(59990 7)

uamadnwInsduilaulanzniin
msmUTinamsdudouasvy a:na wazuaatiisnyeeiladNwaetasuiiig 10 Gi9e
WU 1 Mg 0 10 MeadNtlinnessIw Wasnniiwaadauiuaiuuzi lilumnnesgiu

enanulwslnanimualilaidiy 0.3 lumhevasdrulusudiu vianddy (519 8)
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3190 7 HamMsUsE iU o MBUANNLATLELMENINYDIK I,Ng(ﬂ"liﬂil UHa

UssLanaasmanadau Mnds + Adeauumag LTMTUA LU ITUR
(¥ie) (X + SD; n =16) MUY (X + SD)  @an (x + SD)
ﬂ%mmmm%yu (% w/w) 7.79 + 0.85 8.64
USunauesin (% w/w) 5.26 + 1.00 6.26
Unandhitliazaalunse (% w/w) 1.40 £ 0.84 2.24
USanasansanamenih (% w/w) 14.90 + 3.43 11.47
USinaasanaaeemuss (% w/w) 5.28 + 0.94 4.34
USinashiunnwe (% w/w) 3.80 + 0.48 3.32

L d

nNgwn USINuANNEY n = 15 Wesnnaamiilu outlier aan

M15191 8 WamsAnUSIalavizwin uuneNEiiaualavievin

LTI DI TINATFIU PUIUNIBEN PUIUNIBEN Usana
a NG o 3
Hiiolane enanulwslng (Widw) NATIINY MNYA-FgN
(WD)
GREIY 4 10 10 0.038-0.286
fem 10 10 10 0.760-3.752
wAALNEN 0.3 10 10 0.035-1.317
a 4
AU

HANSATIINANTBIANHIMINGNELAT LaznsANMINgnEAiiissdureunda s
16 62981 WU UsenaualIua1sng Steroids & Terpenoids, Alkaloids, Flavonoids, Phenolic
compounds & Tannins uaz Cardiac glycoside dannaastunaniaaimsnmanau®

msnadautenanuaimaaiisamaiialasinnanisiiefiung %ﬂtﬂuﬁaaﬂawm“ﬁq 16 6NBEN WUe
udaamuwlsiifiuiiies 4-5 nghe Taadaneiaehe Authentic 1 aghs (PMJ 02) frathadidiausnsans
deaneeedy 2 draghe (PMJ 08 uaz PMJ 11) wasaeheau ﬁagﬂﬂ&ﬁmﬁu e lwlemwene
Aifuuaurasansathedaiau TasdnwulZsuieuheuenfitaunaneos heptane-ethyl acetate-glacial
acetic acid 2 8@518IU A 7:3:0.2 WAL 10:1:0.2 ol B-sitosterol waz lupeol Whuansiieu (markers)
Wi esIRFa UM LnsamNESY Feae (10% v/v) ssanudaumnnlih wuh B-sitosterol il
woudNaginuaudinauasas lupeol dumsasasaumslduadonnhlowe Aanuemaau 254
wluwes uaz 366 wluwes suludumisiiasiiduwavsanissiiouwazansafasaemusa issn
mafieumaaaiiumangs Steroids wos Terpenoids filaifiaamutifiFasuasly UV 366 uazhivnnguou
funsauuity fluorescence Adenaeunwsy TLC

Mmwasuazmiiisauunaspuiwaadlumsanndammuamaaiivazmamn lddamaguans
(outlier) panlunau laaamummais Grubbs’ test, Dixon test %38 Q-test uaz Rule of the Huge
Error uazhamainanaan lUmnuazasmsamuis 2 1 3 35 wuidy outlier eaazldlusunsy SPSS
Tumseuae outlier Ala (ani)
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dgl 4 = Q.I ) s ) d‘d a = a 1
msﬂutﬂau’l:awwun WULWEN 1 988N (AN 10 ML) VIN‘USN'IEI!LLF]G]LNEINLﬂ‘L!ﬂ'm'](ﬂiﬂ'lu

o

nmualiludnanaspueayulnslne nefi;aianwamnnnimsvuiowzauaaiiisnluunaslan

n
MIDIENINIUNBUMSATENTNYAUYBUNBATNT

GRNL

9

MaehandadaewiaMmhindnenng 16 Mee Janvarrareenuaraimlsenaunewpiaanandeniy
aunnaad lagwua1sngn Steroids & Terpenoids, Alkaloids, Flavonoids, Phenolic compounds &
Tannins wa¢ Cardiac glycoside MNKANISANEILBNANHAININLANYDIAIDENINAAUBEUAINTN NG

Y v v At ~ a a A v a o Y  aa g
MUBd ANNLNTUIBES: 95 1aedslasinlnnl sliafunildukuesgilisamnumezaniaa (Silica
Gel 60 F
MUY wasnnuamsAnmauEntamaeiivazmamn #3Ulen wiadesuismsidemnuainasgu

4) DA 7:3:0.2 UBNENT B-sitosterol uaz lupeol lad Ae hR, agfluge 45-49 uaz 60-63

maefiuazmemn aail

Usinasenadu liannn 9.0% Tagshuiin

Usinandrsin Liannn 6.0% Tagrhwin

Usinaudhitliiazanslunse liannn 2.0% Tagshwiin

Usinaisnsafamenhn litasni 11.09% Tashuin

Usinaisnsaramatemuea laidasni 4.0 Taghwiin

Usinanhsuanude Littasnh 5.0% Tasthwin

‘mmfhLauaw”aag,awamsﬁﬂmﬂy‘[ﬂﬂa::Lﬁﬂﬂm'aﬂmzﬂﬁmmﬁmﬁwdwmm ASNANEIAITNS
Msunwngd amznssums ansnthlulFusenaumsiarsaninmdamMuuauasFILYDLNE AL pE LA
ieuselamilumsmuauingduddiumdaly

aemnssndsena

madnmilldsumsatuaywulsznamndnininmsinaneaaasmsunnd uasiinausuinaiia
msnadaumudamuuamnaspuluamninasgueayulnslnennaotuideayulns nsuinamans
mauwnd TamamnuunhnnaasiEnmnlasms aaeesuenuhniialumsiammaisnngudinenmans
msunndnUszne uazmsanadaunssalinnausndamans sninendououuny
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Quality Study of Dried Koi Seed
(Streblus asper Lour.)

Tuangpon Khemthong Nuanpan Paiboonsrinakra and Nantana Klinsunthorn
Regional Medical Sciences Center 5 Samut Songkhram, Department of Medical Sciences, Amphoe Mueang,

Samut Songkhram 75000 Thailand.

ABSTRACT Streblus asper Lour. or as called tooth brush tree or Koi in Thai is classified in Moraceae
family. Its dried seed has been using in Thai traditional medicine for treating diarrhea as well as other
pathogenic bacteria in oral cavity and alimentary canal. However, standard specification of tooth brush
tree in Thai Herbal Pharmacopeia is not yet available. Thus, the present studies were under taken
to collect the base-line datas for supporting those specification. The studies comprised phytochemical
screening, physico-chemical specifications and heavy metal contamination by using dried seed of 16
samples of authentic and commercials. Results obtained from the chemical study indicated that, between
the 2 mobile phases, a mixture of heptane-ethyl acetate-glacial acetic acid in the ratio 7:3:0.2 showed
better potential in separation of the band from the ethanolic extract of dried seeds. The means values of
moisture, total ash, acid insoluble ash, water soluble extractive, ethanol soluble extractive and fixed oil
were found to be 7.79 + 0.85, 5.26 + 1.00, 1.40 + 0.84, 14.90 + 3.43, 5.28 + 0.94 and 3.80 £ 0.48 % wW/Ww,
respectively. One tested sample did not meet the suggested maximum amount of cadmium as stated
in Thai Herbal Pharmacopoeia. The results of this study will be useful for setting up the physico-chemical

specifications of dried Koi seed for the purpose of quality control of its crude drug thereinafter.

Key words: Streblus asper Lour., Quality, Dried koi seed

15§15ATNINENANFATMISUNNE
U 58 aUun 1 un510N - JAN 2559




fAnusauaiu 2 NININE W 2559; 58 (1) : 17-32

< < SNa oA =\ PN
AMMNEnasiiandBaduuazaaalinuadne
Tudszwnalng

<

guun dsguns gl asdy  pauun yandiv  Ade agdy uaztenanual 21530uzNAY]

ﬁn?’nﬂmazi’quﬂwﬁﬂ NSNINENMFNSAITUNNE DUUAIUUT LlL!W'lﬁ! 11000

un@nga  uauezianddadunazaanminuadafluefiusiitenldtunn Jugasiiuiwannduiie
iadssansmwlumsshdfauueiide sgasuaniidymauanuasamnlasfensamedldhe duia
anaaaassuazanudaiiluanmuenuasgld dninenuazinguando ldddiumsdnagumwediaasiian
Fgaauuazaamiinuae lulassmsaamanlssiugaummnuazinaspudusuasaaiiiasdenuihsz iganmm
nasputazenalasassandasod TaelHsdeneiimumsmuseuuazinasimnasgiumamahsnlade
Peansgawim (USP34) lumsusaifiugaunmmeaswdanawinngmdannnemenaspudetiu laglanaaauy
fpg NI 131 Meen Nnnzdaumuen 42 3y ugudalulssme 4 98 wasfihhnneeszme 15 18
R RIGERRR A RV R R T B LR R o mmm&lﬁLaua°11mﬂ%mmé’amwmé’hmﬂmgmﬁnLLa%m ANNUANEINAIN
ihwinndsuesimesiianddaau mssrmeuashiesas uazUGnonh wuhuamannalese thnesgusau
122 619E (Sa8az 93) AAINATIIU 9 GpeN (Sawas 7) leslainaspumdauSinadmemaayaanminuade
10w 1 et anumhiEiarasimaaMiinuadaiiny 2 Met Usinadmddguazanymniauaasdem
yaspanaiinuado U 1 Mete wesmsazmezesiien U 5 fete nmsdnmasinuhidiymn
MUAMMNDE LLamiﬁ’Lﬁuﬁqmmﬁwﬁ'muwmﬁv'umaumiwamm gO3eN3U MBULUIY WarmItiusnen Fuilutlade
dAapAMMINED

Accepted for publication, 10 March 2016

MN5ASNTIAINNANFTASMTUNNE
U 58 atiudn 1 AN - HUAN 2559




Quality of Amoxicillin and Clavulanic Acid Tablets in Thailand Sumana Sirisoonthorn et al.

UNU

axfiandFasuiinalnmssangninedauuafideluiunaumsiuiemssaanzimsseniasad
2aauuaiise® dauﬂmgmﬁnu,a%ﬂLﬂuﬂwﬁ'ﬂutaulﬁﬁttﬁﬂwWLua (beta-lactamase inhibitors) %2
HosfulalWasfiandadugninmadmeaiauluiudamiug fasihmeasiionddadunauiinaslleangnd
shidauuaiiGe ‘[ﬂﬂﬂmgmﬁnLta%mlﬂﬁlﬂtﬂgﬂuLtﬂamalﬂmsaanqw%(wmasﬁaﬂ%‘?ﬁaﬁu LLGl'ﬁﬂﬁ’L‘ﬁ'NﬂVIg
Tumsshidauuaiidalaaau® daatuiiegasuanasdanddadunazaanminuadaduiugasimduivan
Fuiaiinssansmwlumsandauuaiits Sdaulddmiumssnmnmsaadeunszuume g lusrame
lunmsiessntugiuuuenidiandauilduiidmeziiandgaauloslawsn (Amoxicillin trihydrate) waniy
aamaumlnunaden (Clavulanate potassium) Liguuhiuaaaingase Fuadzaniumnaauuss
375, 625 WAL 1000 Naansu* athqliﬁmumgmmauﬁﬁﬁﬁgmﬁmmwumamw‘[mmﬁmmsamaé’maqﬁ'sm
Taihe annematu gamgi uasuauiiudis® Tasasfianddaduiimsaaadald 2 me do HaUFAsen
MsusnaEaIEh (hydrolysis) w8z Dimerization (mw‘?{ 1) dupananilinuadafiamssaasinig
UiA3en Hydrolysis” wufiu (mwii 2)

HO- THCONHl 8, CHa
N e N
™~ oy
amosicillin
by dmbxk/ \mm“"“

HO HON O CHCONH, 5 f=
ey T e L TIX
NH; . - NH. L
B NH; G HNe N
o"éc HN\XCH: o oHy
I
oo |H coo™
Ho -GHGONH, 5. £y
Jn g
oy

penicilloic acid

amoxicillin dimer

i 1 UfAsenmsaanaaivasaziianddaau® ”

lavulanic acid
o

l OH~
(o]

jI—CHch,_OH
HoN

amino ketone

2

/(N TCHZCHZOH /E N\;J\\/cnzc HzOH
Sy NZ “CHR

CH,CH,OH GHCHOH

Pyrazine derivative

sui 2 Ufasenmsamemaesnaaiinuade”
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< [~ a a a a an
QmmwmLumazuan%ﬁaauuasﬂmgmuﬂLtamiuﬂszmﬂlwﬂ E!N‘L!'] ﬂiqu%ﬁ 1321314

v A

g =2 J a a 4 1 o Ao I
‘L!E’Jﬂ‘\]'lﬂ‘l!llﬂ']iﬂﬂ‘bl’]W‘U'J'lﬂa'l;Ja'luﬂLLB‘ZiﬂEl\il’JGlB‘ﬁﬁmﬁlﬂﬂ']ﬂmﬂﬂ anudunsa-Lud (pH) Lo

o

[
= a

aoungdl loadimsfnmasunamansnmsdaeizasaayaiinuadoigungil 10, 20, 25, 30 Was 40 B3
waded ("C) 7 pH 6.2 Uaz 7.0 WUNRMIFNEFILUY first - order kinetic 7t pH Wapae uaxh pH 6.2
fianuasamudni pH 7.0 wazfuilmiddsiidnmenuasamwaasenfogasuanasiiandaduuas
aanaiinuagaay ICH guidelines lag@nwuwnniinasds Usinauen msszanzuasdienazianddaduuay
AMNUBEA Usananh uazegnmMwen (shelf life) Tuamax‘ﬁ'qmwgﬁﬁm (25 £ 2°C/ 60 + 5 %RH)
Wisuisuiuanzss (40 £ 2°C/75 + 5 %RH) wamsAnmnwuhenfiogaomwen 4s oy wladnse

a

mMsnnaas@udu (linear regression analysis) uazastiusnwenfigamail 25°C*

u
< W

nndayadauaziiulangasarsu Mruzussy wazanznmsiiusnme WulladsdrAgds
AnuAEMWEaeEn® 0 Bnmgasaenariiuenfiusitenldinn dgudouasidiiuinunn
Fruiaanauaansauazenudeiiiluammmwenzasglim diinmuasiaguawio ldduiumsdnagamw
endeaziianddaduuazaayariinuede lulasimaasamanlsziuammwueazinasgIvu3NsmUIYes
nsznsnanmIgiulszIna 2555 lasdninenuazingande lasuanunnialumsgudaganlsneuna
aps¥gnsluuasusnnsznsnassugemssng dnandadurinmiuiiidnsiade l$lFlulsmenna was
detilosdsnuihszfiquaminaspunazanuasafesaandssasilasuiiofudinnuanznssums
annswazen siiumaiumsgennlsnugudomlulszmauaznnginihamanndalszmaivaihsz e
AaMWINasUN s aidseangama tialinnuiaumwendiudinan ldamiiumsinanumn
glananaziianddaduuazaanminuede loalfiziwnzduazinasinasgiumumnvhsinladeses
ansgawan (USP34) Tumsussiiugaumwaaindadaeinngndnnnnemusnasgiudeinu®: '

28819
gliaasiiandBaduuazaaniaiinuade MY 131 daaen wiaiy
ANNLS 375 NN, (BrNBNTTadY 250/ AIUNLDTA 125) U 27 9IBEN
ANNLSI 625 NN. (BLNBNTTAAY 500/ AIMUNLDTR 125) U 44 0IBEN
ANNLSI 1000 XN, (BeanTdadu 875/ AINIMUNLDTA 125) MUY 60 AIBEN

ta3asiiauazgunsal

1. High Performance Liquid Chromatograph (HPLC) model 2695 with Photodiode Array
Detector model 2996 HAnNMI VDY Waters, USA

2. Adaw X-Terra RP18 %110 4.6 x 150 mm, particle size 5 um WanN9203 Waters, USA

3. Dissolution apparatus, model VK7025 waannmsiaed Varian, USA uay model 708DS
NanNuee Agilent, USA

4. Karl Fischer Titrator, model 720 KFS Titrino NanAmuwza9 Metrohm, Switzerland

5. Analytical balance, model AT200, XP 205, MX5 nannmuizas Mettler Toledo, Switzerland

6. pH Meter, Model 827 wannmuizas Metrohm, Switzerland
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Quality of Amoxicillin and Clavulanic Acid Tablets in Thailand Sumana Sirisoonthorn et al.

ﬁ"liN"lGﬁg']utLagﬂ"ﬁtﬂﬁ
1. @1300937U Amoxicillin trihydrate, USP Reference Standard, Lot no. KOH332
2. #350193537 Clavulanate lithium, USP Reference Standard, Lot no. JOG109
3. Methanol (HPLC grade) wannmwizas Mallinckrodt, USA
4. Monobasic sodium phosphate (AR grade) wannmsives Carlo Erba, Switzerland
5. Phosphoric acid acid (AR grade) waanmusizay Carlo Erba, Switzerland
6. Sodium hydroxide (AR grade) nanfnmsiaae Carlo Erba, Switzerland
7. Water (Ultra pure)

dnMzuauaias HPLC
Aoanil : X-terra C18 2110 4.6 x 150 mm, particle size 5 um
AINIIYA : 2.0 F8danT (¥8.) /17
1A399052230 : UV 220 a3
Usanasiide : 20 lulasaas
Fsazag@In ; §sazaadsenaunie Buffer : Methanol (19 : 1)
Buffer : azany monobasic sodium phosphate 7.8 n3% Tuih 900 ¥a. U5U pH 4.4 + 0.1 e

phosphoric acid %38 10 N sodium hydroxide wazUSut3inasmainauasu 1,000 Na.

MsMuUdaUIfieNzilSnamndan
1. msnadauanuIudunseuszdwmsiesney (Linearity and Range)
1.1 @3suasaznenasyIueslianddasu (Anudutu 1 un./8a.) uaz@aa Iilanududy
¢4 A1 0.05, 0.06, 0.12, 0.16, 0.20, 0.25, 0.30, 0.35, 0.40, 0.60 N./N8.
1.2 1038NETATAENNITIUAINTNLETA (ANNTNTU 0.2 NN./N8.) uazideanliil
ANNYNTUAN 9] AD 0.010, 0.012, 0.024, 0.032, 0.040, 0.050, 0.060, 0.070, 0.080 NN./N8.
damsarmeanasguesiianddaau uazaanmiinuade fenudududng 9 3 adt dnwn
anuduiuseanuiluduasssuhsenudutunssiuildiauatasfionddadu wosaanaiinuain @
AN FnaednUsEansanduwud (correlation coefficient, r) Fedpaiianlaivaan 0.995
2. MSNAFDUANNUNULBIITIATIEH (Accuracy)
nagauaNNuNULBITIANzazliandFadunazaanaiinuade Tesdnasazaainasgu
arflandaduuazaanariinuade adludetn wisnaiatea: 3 2 ihlda HPLC éwnafSnams
mmgmﬁtﬁumlﬂuazﬁmmwu MU aEaTaIMSNa AL (%recovery) agluzn 98.0-102.0
LLax@h%'aaax?mwhLﬁ'mmummgmﬁuﬁ%ﬁ' (%RSD)lisnnn 2.0
3. MINAFEUANNNENaIEIAIET (Precision)
Aensilinaeziienddadunazaanaiinuadaludiatdiinim 6 e muiad3un

arflandgaduuazaan)miinuade uaz %RSD laam %RSD lLiwnnh 2.0
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MINTINIATIHMBE
anensimsgnildsunmaalasldizinneiuazinasinaspumusmnmsnladoves
anSgawsm (USP34) Tluns W Amoxicillin and Clavulanic acid Tablets (91971 1) Taedagnalulasems
ananUsenuammniazanaspIumueueznuEhse gumwiInaspukazaNNUasafemuaundaio
ﬁLﬁuéTaasiwqawnisquu;jwamaﬂuﬂszmﬂ ATIANEINTaUSINMMIINEIA (Assay)2pdaziianTidaauuas
ARRNHUNLBTR ANNLANENNNNMITNREE (Weight variation)uadazfionddaau anuasnaneasi
&1 (Content Uniformity) za3aaaniinuade msasaazadaien (Dissolution) 229N anTTad UL
Aamiinuaiiauasilinanh (Water) daudessiidunnginghennnslssmanneuamsuazen
ATNANLARINEITaUS NI ERY (Assay) Waz Msazaeuasazn (Dissolution) vavaziianddaau
uazAaMUNULBTA
1. MIanNeNilSinamenaay
1heaeeRiAINLSS 375, 625 WAL 1000 NAANTN U 3, 2, 1 LA MINAIAU AraEn
waUSusinasauleuSinadenazianadaduiu 0.1, 0.2, 0.35 N./N8. MNHU wah UL
HPLC
2. ANNENLENDYBITIEN AR (Uniformity of Dosage Unit)
2.1 enNUANGNIINIWINRAYaerTiandFasu (Weigh Variation)

] Y ]

duenadn 10 e Fnhwmilnenudasdio haindnavmbwineasdanbawssusn
azﬂan%%aﬁuslmwiamﬁﬂ”lugﬂ % label amount MU acceptance value (AV)
2.2 mmaajwLanawaqﬂ‘%mmﬂmgmﬁmm%ﬂ (Content Uniformity)
duage 10 e wmiTinaeanariinuadaluudasiiio Tugl % label amount
AU acceptance value (AV)
3. MIazaIuYBNeEN
nagaumsarasueien lagldia3ee dissolution apparatus 2 (Paddle) m\qlummlf%a 50
soudawit Mhendanaradluth Usines 900 wa. muquqquﬁﬁ 37 + 0.5°C Tunan 30 NililaAsunM
e anvenzilSinameniazasais HPLC
4. USanash
vamathuiiumazdaaliiivsnaniisawaswiumiensilsnanilagldmadslitasnh

4 e Wl zviena@sas Karl Fischer Titrator
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Quality of Amoxicillin and Clavulanic Acid Tablets in Thailand

Sumana Sirisoonthorn et al.

AM9INN 1 awimsaeduauanasmiumNwhsinladsussanigawsn (USP3s4)

NIMSNAFDU

NN

[

USuaaenarnay

o

Amoxicillin 90.0 - 120.0% la.

Clavulanic acid 90.0 — 120.0% la.

mmtmwhammimﬁnLaﬁﬂﬂaqaxﬂan%%aﬁu

acceptance value(AV) 284 10 L3I0 < 15%

anuaENaraIlIINaeaIMiNLaTER

acceptance value(AV) 784 10 Win < 15%

NMSATAEUBINIEN

Amoxicillin lsiiaenin 85%(Q) la.
Clavulanic acid lsiaenin 80%(Q) la.

USnanh (MuuemudSinaezianddadudaiia)
< 250 mg
> 250 WAL < 500 Mg

> 500 mg

Tsisnnn 7.5% w/w
Taisnnnm 10.0% w/w

Taisnnn 11.0% w/w

WN'IEIWIG} 3§ﬂ'ﬁLLazLﬂm‘?/ﬂUﬂ'ﬁVlﬂﬂBUﬂ’ﬂNLL@]ﬂGi'NQWﬂ‘Ij’]WﬁJﬂ Laﬁﬂﬂmazﬁaﬂ%%aau ANNFNNTNDUDY

Usinadaanminuede uasmsasanzzasing Wuldmaddmsuazinamives USP34"”

WANISMIUFAVITILATIZH

1. eanuiuduaseuazdramsiiwse (Linearity and Range)

MNP 2 NANMIMUTIUANIN LﬂULéIumiﬂ UBZA N Wy

ANNTNTY (ND./18.) NANITIATIER i GG
pziianddaau Correlation coefficient (r)  Correlation coefficient (r) WU
0.05, 0.06, 0.12, 0.16, 0.20, r = 1.000 r > 0.995
0.25, 0.30, 0.35, 0.40,

0.60 NN./ND.
AaMUNLBTA Correlation coefficient (r)  Correlation coefficient (r) WU
0.010, 0.012, 0.024, 0.032, r = 1.000 r>0.995

0.040, 0.050, 0.060, 0.070,
0.080 NA./N8.
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1 ada Id
2. MINAFDUANNUNUADNIDIATIZH (Accuracy)

M 3 HANMTNAFDUANNUNULBITINATIEH

ANNUT HOMIINATIEH Auadedorss  wael  aguwd

(un.) AN SREaLMSNAUAY MINAUAY
1 2 3

375 avfiandadu 98.1  99.1  98.5 98.5 98 - 102 WU

AINNINUDYR 98.6  98.6  98.0 98.4 98 - 102 WU

625 avflandadu 98.6  98.7  99.2 98.8 98 - 102 WU

AanMiinuada 98.3  98.5  98.3 98.4 98 - 102 WU

1,000 avflandadu 98.4  98.0  98.9 98.4 98 - 102 WU

AaRANINLDTA 98.6  98.2  98.8 98.5 98 - 102 EU

3. MISNAFBUANULNENYBNIDIATIEH (Precision)

M3199 4 KAMSNAFBUANNNEBNDTINATIER

AL HaMTIATIEN
) e (% la.) el a3Uwe
1 2 3 4 5 6
375 aziiantdasu 97.8 98.4 98.8 98.2 97.7 98.9 <2 WU
AN HNLDEN 107.4 108.1 108.4 108.0 107.4 108.4 <2 WU
625 prianddasu 99.5 99.5 96.9 98.1 99.4 97.8 <2 WU
AN HUNLDTN 104.0 104.0 101.4 103.8 103.8 103.7 <2 WU
1,000 aziianddaau 99.0 99.3 97.7 96.8 98.7 99.2 <2 WU
AN UNLDTN 100.9 101.2 101.5 100.7 102.1 101.8 <2 WU
HANISATIVILATIET

dathuiluadiowdauildy Tiunumimue 131 dad nadeuiiuen a2 diu Hugduda
Tudszma 4 518 wazgidnnadssing 15 9 ‘[ﬂmﬁaﬂ'w?;Lﬁumﬂ‘[sqwmmauaﬂswu@mﬁmm
Tutszme sauuau 9o Mo lﬁmaaﬁw-mxﬁnnﬁaﬁ'ﬂ'ﬁfi’mumalwi’ﬁwmé’m‘[ﬂL?Jﬂwaqauﬁ"gam%m (USP34)
Ao WraUsinaiiedfy ANNLANEINININITNIREE ATNENILENRBIIET NMTAZTAIBYBIRIL
(Dissolution) USinanh (Water) ahuasaifiunnmuamsuasen 1 41 §age a5193e5ew

MaUsnumMEeNaAuLarMIazanguadaIzn LaNanIINTITIATILH (M1 5)
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Quality of Amoxicillin and Clavulanic Acid Tablets in Thailand Sumana Sirisoonthorn et al.

M3 5 NANMIANTINATIEN

— 2
< ,
a«gs Z% é E — ’g
E 9 5 E 5 < z
2 T g |% 2|z 25 | & |8
2 . e |c | & S |5 | & - S = e g
Z |2 |E |2 |2 < | T | § £ 8 |3 |, 2 2
x E < = ® e S = O c & e | % 2 =
e A C A C A C
A 375 19 2 98.2 96.6 P P s1 S1 7.0 P Udames  gu@e
2 24 2 96.3 95.7 P P st st 65 P udanes N,
3 22 2 96.2 95.7 P P st st 72 P udanes N,
625 1 42 95.7 96.1 P P 2 st 90 P Udames  du@e
2 172 98.6 97.0 P P st st 87 P udanes N,
3 13 2 94.9 94.7 P P 2 st 94 P udanes N,
4 19 2 97.9 94.9 P P 2 st 89 P vhawes N,
5 19 2 95.9 93.3 P P st s 88 P udanes N,
1,000 1 16 2 96.3 953 P P 2 st 100 P Udames  guan
2 42 963  100.7 P P 2 st 97 P uhawes JN.
3 21 2 96.1 97.4 P P 2 st 971 P vdanes N,
4 14 2 95.5 96.4 P P 2 st 96 P uliawmes N,
5 142 95.6 97.1 P P 2 st 971 P udanes N,
6 14 2 96.9 99.0 P P S2 st 97 P uiiawnes .
7 15 2 96.5 98.0 P P 2 st 98 P udanes JN.
B 625 1 42 1021 1053 P P st st 89 P vdaweslumes .
2 21 2 101.0  106.7 P P st st 83 P udaweslures .
3 18 2 100.3 1073 P P St st 83 P udawesluwes .
4 14 2 101.6  106.4 P P st st 85 P udawesluves .
1,000 1 13 2 101.1 11.1 P P St st 93 P uvdaweslures .
2 21 2 1024 1108 P P st st 97 P vdaweslumes .
3 16 2 1033 1129 P P st st 99 P udawesluves .
C 1,000 1 12 2 95.8 98.5 P P S1 St 101 p vdames IN.
D 375 1 172 1042 1043 P P 2 sl 68 P ovgilidlen .
2 18 2 103.6  105.1 P P 2 st 69 P avgiillen 9w,
625 1 172 107.7 10738 P P st st 84 P avgiillen 9.
2 7 2 1068 104.4 P P sl St 89 P ovgilidlen .
3 16 2 1044 100.6 P P st st 88 P avgiillen 9w,
E 1000 1 1 2 1063 107.0 P P st st 102 P vdawesluwes .
2 17 2 1045 1074 P P s1 St 102 P vdaweslumes  n.
3 12 2 1050 1021 P P St st 104 P vdaweslumes I
4 12 2 1084  106.4 P P St st 103 P vdaweslures .
375 1 13 2 958 1010 P P st st 67 P Udames  Eu@e
2 16 2 96.8 1033 P P st sl 66 P udanes N,
3 12 2 94.8 105.6 - - s1 s1 - P viames AU
625 1 15 2 97.3 97.5 P P 2 st 80 P Udames  Eu@n
2 42 97.8 98.3 P P st st 78 P vdanes N,
3 18 2 97.8 97.1 P P S1 S1 8.4 P WRGIGGH N
4 42 97.5 96.6 P P st st 82 P uhawmes JN.
5 2 2 99.0 1029 - - stost - P vdawmes  dnu
6 10 2 97.1 100.8 - - 2 st - P uliawmes iy
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aumweniilnaziiandgaduuazaanmiinuadelulsunalng quin AIguns uazae

MINN 5 HAMIATITIATIENA (AD)

— 2
& = c €
S 21% '% %é — S
§ S = 5 S < z
2 T le | s 25 | & L |8
= & | c g © S £ 29 = = %
Z | =2 |2 |& < @ 5 £ 2 x| 5 2
x = S S ] =} = = O c B § * % 2
= A C A C A C
1,000 1 a2 96.2 935 P P s1 St 106 P vdawes  gwan
2 16 2 983 96.6 P P st ST 96 P udawes N,
3 15 2 97.4 97.7 P P St st 94 P udawies .
4 15 2 97.9 98.1 p P S1 S1 9.9 p vddne3 IN.
5 16 2 99.7 96.5 P P st St 98 P udawes N,
6 6 2 980 1012 - - st st - P vdawes iy
7 6 2 97.2 97.8 - - s1 st - P vdawes AU
F 375 1 13 2 94.0 983 P P s1 st 71 P vdawes  fwdn
625 1 14 2 94.9 93.3 p p S1 st 87 P vdawes  gwdn
5 2 96.8 96.7 - - st st - P udawnes finu
7 2 989 1014 - - st st - P vdawes U
1,000 1 12 2 98.3 96.5 P P st st 99 P vdawes  gwdn
2 11 2 97.6 99.0 P P St st 97 P udawes .
6 2 97.2 97.8 - - sl s1 - P udemes AU
G 625 1 13 2 97.9 96.0 P P s st 75 P vdawes  fwdin
625 2 12 2 98.7 98.6 P s1 s1 - P viames A
1,000 1 19 2 97.1 95.6 P P st st 82 P vdawes  Hwdn
H 375 1 22 2 99.1 1104 P P sl st 83 P ozaliflon  fudn
2 14 2 954 1026 P P 2 st 58 P avgilidloy
3 4 2 94.7 1025 P P F ST 58 F avallidon T
4 4 2 94.1 1019 P P F ST 64 F ovalfley T
5 0 2 963  104.1 - - 2 st - P avgililoy  dnu
625 1 a2 1011 1053 P P s1 st 85 P availilon  fudin
2 17 2 101.7 108.1 P S2 S1 7.8 p azqﬁl,ﬁw N
3 19 2 101.0 1083 P P s2 st 82 P avallidon T
1,000 1 9 2 98.6 92.1 P P St St 108 P ovaldloy  uén
2 15 2 96.9 90.6 P P st st 98 P avglillen Tw
3 4 2 96.4 97.2 P P F F 100 F svglillon aw
4 a2 98.0 95.8 P P sl st 98 P ozgilidlon T
5 17 2 98.4 95.9 P P s1 s1o99 P avalifley .
6 0 2 985  100.0 - - st st - P ovalfley sy
7 0 2 101.0 97.4 - - S st - P avgililoy  dnu
8 10 2 95.4 99.3 - - s st - P ovallilon sy
1 375 1 13 2 95.8 88.3 P P 2 St 67 F vdawes  Hwudn
2 16 2 94.0 90.2 P P S st 67 P udawes N,
3 4 2 96.5 90.6 P P 2 st 69 P uiawes .
4 12 2 95.1 104.4 - - 2 st - P vdawes AU
625 1 13 2 97.2 91.8 P P F st 871 F vdawes  fwdin
2 16 2 95.2 91.6 p P F S2 8.2 F vAaLnD3 .
1,000 1 13 2 9.8 91.6 P P 2 St 100 P vdawes  fwdn
2 5 2 98.9 93.4 - - 2 st - P viames U
7 2 977 1001 - - 2 st - P ulames U
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MINN 5 HENTATIVIATIEN (6)

2
z - 2
= s .5 % _
[{ G = = —~ 2
= S 5 5 5 < z
- g ] e g 4 ? = % ¥ _5
ot ot =2 = . z = & 5 3 5 2
2 e |c | & B 5 | g 300 Pt = o
o7 = ;p @D 5 _o' o] j= e £ oz 5 =
" ] Z g & 5 S = S ) a : % G
= = =) @D I~ ~ ~ c * = =z
- & @ @ @ -2 = e &
=< P Qg (g g a a a a a a ag gr E §
aze « A C A C A C
J 375 1 13 2 96.1 938 P P s2 S1 59 P vdames TN,
375 2 7 2 99.3 100.6 - - S2 S1 - 2 vdames AU
3 3 2 97.2 92.4 - - S2 S1 - 2 vdames finu
il 10 2 96.4 95.7 - - S2 S1 - P vdenes AU
625 1 13 2 95.8 91.1 P P S2 S1 8.6 P URames IN.
2 19 2 93.0 90.3 P F S1 S1 7.8 F viawmas IN.
3 10 2 95.4 88.6 P F 52 St 8.7 F vdanes TN,
q il 2 98.1 98.1 - - St St - P vdanes AU
5 10 2 96.3 91.9 - - St S1 - P vdanes AU
6 3 2 98.6 97.6 - - S2 S1 - P vaames finu
1,000 1 15 2 95.9 96.0 P P 52 S1 9.8 P vdanes TN,
2 14 2 96.7 92.8 P P S2 S1 9.9 P vaames TN,
3 12 2 96.5 98.1 P P S2 S1 9.6 P URames IN.
a 12 2 99.6 96.7 P P S2 S1 9.8 2 vdames IN.
5 10 2 97.0 93.7 P P 52 St 9.7 P Udene; TN,
6 13 2 97.6 92.9 P P 52 St 9.9 P vdanes TN,
7 il 2 100.4 97.7 - - St S1 - P vdanes AU
8 9 2 98.3 98.8 - - S2 S1 - P vaanes finu
9 3 2 96.3 92.3 - - St S1 - P vdames finu
10 8 2 98.3 97.8 - - S2 S1 - 2 vdames Ay
1 3 2 95.9 94.9 - - S2 S1 - P vdanes AU
K 375 1 15 3 93.8 94.6 P P s1 stT1 P ovalifloy  fwan
2 18 3 93.1 93.4 P P s1 st 72 P ozalifloy  Iw
625 1 16 3 95.4 93.7 P P s1 st 96 P ovalifloy  gwdn
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Quality of Amoxicillin and Clavulanic Acid
Tablets in Thailand

Sumana Sirisoonthorn Witinee Kongsuk Gobboon Boonyen Sasida Yoosook
and Yaowalak Wattanapisit

Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road Nonthaburi 11000 Thailand.

ABSTRACT Amoxicillin and Clavulanic acid combination is the well-known dosage form of antibiotics.
It was developed to improve the efficiency and optimize the effects. The crucial problem of this dosage
form is its stability due to the tendency to degrade. To assure the quality of the products, the amoxicillin
and clavulanic acid tablets have been chosen to study under the project “Quality Assurance of Medicines
under the Universal Health Care Coverage” by Bureau of Drug and Narcotic, Department of Medical
Sciences. The pharmaceutical testing was performed and evaluated using the verified method and in
compliance with the USP 34 monograph. The total number of samples was 131. The samples came from 42
drug dossiers which were from four Thai local manufacturers and fifteen international ones. The samples
were tested on the following topics: assay, weight variation, content uniformity, dissolution, and water
determination. The results showed that 122 samples (93%) passed and 9 samples (7%) failed to meet
the quality standards. The failed samples were one for the assay of clavulanic acid, two for the content
uniformity of clavulanic acid, one for both the assay and content uniformity of clavulanic acid, and five
for dissolution testing. The study revealed that the quality problems of Amoxicillin and Clavulanic acid
Tablets still exist. Hence, the manufacturing process, the quality of ingredients, as well as the packaging

and storage procedures play the important role in the quality of products.

Key words: Amoxicillin, Clavulanic acid, Quality
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4. mImuua Entrance Surface Air Kerma (ESAK) waz m3muima Average Glandular

Dose (AGD) anaaiimvualas International Atomic Energy Agency”’

We

wamsciiumsladnamsiafnasidimgihsnnmaenasdiduugihsiuu ss1 au
mnmsldiaiasenustiomue so 1ades Fuflueiasenusdldnaspunadnnmanimsunmduasiion
ANuMNASIE (Half Value Layer: HVL) agﬂuﬁwﬁﬂau%’u MWeNa39dn ACR mammo Phantom
davannsnuaufuingiivfiauazaunaee g lu Phantom shuinasianasgiu nmsnusindayans

1
v Pl

in3pvanmsduastayaildmamwisdidhunaiessviadiougman w.a. 2556 daifiau amaw w.a. 2557
wudh Usinauediiiagihe (ESAK) 7 Third quartile ey 12.9 mGy waz muSnasadganiu
fidauthuy via AGD esmmnmmneiiewhiu 2.5 mGy Togfl IAEA fvuamands ESAK uay
AGD ey 11 mGy waz 3 mGy mwaeu (n5edi 1) adlalad (kVp) ﬁlﬁ'ﬂgj’luﬁw 25-29 kVp
miaduanudspananlumsmessdedluzn 55 - 176 mAs uarssasIN W aEBINEaANELTINGITUNIN
(FFD: Focus film distance) 8g5%3N 56 - 65 2¥. Fayaauldmanumuimunatsznin 3.6 - 6.9 7.
Toefidmasues ESAK whiu 10.80 mGy uazeinas AGD whity 2.34 mGy (5797 2) Shutemuanumn
PaudhusRznuhienumniesnt 4 ow. imwas ESAK uaz AGD wh 7.23 uas 1.57 mGy @ Third
quartile WNAU 6.63 uaz 1.46 mGy MNAIRY uazhAMNMNINNNT 4 Femds ESAK waz AGD wh
15.03 U8z 5.68 mGy @ Third quartile WU 9.95 uaz 2.42 mGy muaau (5199 3) lusuwes
F gz 40-49 T iahdayamnannamuiinaid wuhiidiads ESAK waz AGD 1 12.77 uat
2.34 mGy @ Third quartile (NNAU 11.37 uaz 2.14 mGy MuaaU wazludinugnergszning 50-64 U
Usanm$d wuhildieds ESAK uay AGD wh 11.53 uae 2.17 mGy @ Third quartile Wiy 14.67

waz 2.76 mGy MU

@319 1 A ESAK waz AGD #avUSanasedenunzavlszmelng

Third quartile TAEA
Number of unit  Average SD (75% values) Recommendation
(mGy) (mGy)
ESAK 80 10.5 3.2 12.9 11
AGD 80 2.0 0.6 2.5 3
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mIn 2 Usinasadnndayaaunsaiunuenuy (Phantom)

kVp range FFD mAs range Thickness ESAK (mGy) AGD (mGy)
(cm.) Phantom
(cm.) Range Average Range Average
25-29 56-65 55-176 3.6-6.9 3.18-19.70 10.80 0.62-3.80 2.34

i 3 Ysmnasedutamuanuvingithe (mGy)

mm‘wmﬁaaﬂh 4 YU, AMUAININNT 4 BN,
ESAK AGD ESAK AGD
Average Third Average Third Average Third Average Third
quartile quartile quartile quartile
7.23 6.63 1.57 1.46 15.03 9.95 5.68 2.42

i 4 Ysnasedutamuangsithe (mGy)

women in age group 40 to 49 women in age group 50 to 64
ESAK AGD ESAK AGD
Average Third Average Third Average Third Average Third
quartile quartile quartile quartile
12.77 11.37 2.34 2.14 11.53 14.67 2.17 2.76
a 4
AU

dmuinasididhumadsmennalutssmalngldnngunsslunudaiifanumn 4.5 o,
wu milahad (kVp) agludn 25-29 kVp midaduanulsganarlumsmnaiidoglud 55-176 mAs
Aaalngi 3 (Third quartile) 2841 ESAK AU 10.80 mGy taz@1 AGD AU 2.34 mGy luauas
anavnshugthe wuhflenamnfiinanh 4 suaslésuBnasdidaanhussnnhilenummiasnt 4 o,
Ao Plugrenuwmmiasnh 4 9. @ AGD WhAy 1.46 mGy dhulugaannnii 4 zu.61 AGD whiy 2.42
mGy wazludiuwesdneny 74 50-64 Ua AGD v 2.76 mGy dwlugneg 40-49 Uar AGD wihnu
2.14 mGy lithumiSinassdadane s mGy fedaandsstunidsevessmeuatiion Dose reference
values for (digital) mammography lag Kristien Smans, Hilde Bosmans, Ann-Katherine Carton,
Mu Xiao, Guy Marchal Tuunemuiigndsldemalndii 3 susnusidganduiidembuy via AGD
WY 2.46 mGy"

dwetlugiames 1 AGD zastSinasdigieldiueglugng 1.10-3.60 mGy wuiaias
ngistishunueIasiiiusnassdiiumsnedaas IAEA maansudududasmnmaiamstamnuas

aeddsznauae | aaalsanennaild wannndidawunmmalngn 3 eelSinussdnigiie (ESAK)
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ngnaaslvinungulsmenanusnasidninginasaaulvimsithssTuasdsalinenudasvifuiithauss
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Wi NgU UGN
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GRNL
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Y
U AN Y

mMslaUsinassdnigiheannmstenasdienuseiheanuiu 881 au LASBILDNTLSTIUIU 80 LATBN
HaMIANFUSINUSERE wummas (Average) Whiu 10.5 mGy maslndn 3 (Third quartile)
NNV 12.9 mGy Fuiusadawes IAEA (11 mGy) ua@ Average Glandular Dose (AGD) (AU 2.0
mGy fanalngd s (Third quartile) t¥nu 2.5 mGy gelaitiu eshedawes IAEA (3 mGy) dafasan
anuvnhusgtheasiuldhgiheifionumninnnh 4 gu. aglddulinasidinnnh uazludees
40-49 U azlasudnasidiaanilugnery 50-60 1
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Survey of Mean Glandular in Mammography Practice Anong Singkavongsay

Survey of Mean Glandular in Mammography
Practice in Hospitals in Central

Region of Thailand

Anong Singkavongsay
Bureau of Radiation and Medical Devices, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000 Thailand.

ABSTRACT Survey of mammography practice in the hospitals in region of Thailand following the
International Code of Practices recommended by IAEA to check quality of Mammogram X-ray unit that
consists of two components including control of the quality of radiographic by using the PMMA Phantom
and ACR Mammo Phantom, density 4.5 cm. as well as measuring tube loading output Entrance Skin Air
Kerma (ESAK) In mGy/mAs unit and HVL (Half value layer) by using the calibrated X-ray machine.
Hospital’s officers have to record the data of breast radiograph. The focus to film distance or image and
patient’s breast thickness were used to calculate Average Glandular dose (AGD). From the survey of
Mammogram X-ray showed that the kVp used was between 25-29 kVp, the mA x time in the exposure
was between 55-176 mAs, and the focus to film distance was between 56-65 cm. The patients’ breast
thickness was between 3.6-6.9 cm and the age of patients was between 40-60 years old. It was found
that the AGD was 2.5 mGy which was not more than the reference value recommended by IAEA (3 mGy)
but the ESAK was 12.9 mGY which was higher than the reference value of IAEA (11 mGy)

Keywords: Entrance Surface Air Kerma, (ESAK), Average Glandular Dose: AGD), mammogram
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Real time Reverse Transcription-Polymerase
Chain Reaction (real time RT-PCR)
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Yudlau msvdlaanesnesudunianasunsuilienusauliiisswsananalviialsala dagiuhialulslisanse
wnzdealumadle dasldidmeaginalumsasam madnmasdieenanmsdudlourachialulsludads
avesnesuaundmheluaaaaauszgrlasinsinalungaimuumuasuazUsnama Smiaaynsanas aynsenay
wazgays eeI5 real-time RT-PCR 3INNUNG 219 6108 AIUAGBUAIIAN 2556 DNLHDUNINAN 2557

Py @ % ] a Id v I a v o ]
wamsanswulSaluls 17 aede Aadusaear 7.76 Wuniia genogroup I (GI) 588y 0.91 (2/219 @Ive4)
genogroup II (GII) 5p8a¢ 6.85 (15/219 fI8e) Msasianu GII ixnnnh GI dearassnumsasianuhisaluls
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lumsdsziivenandsawazudadsudsgamwaaguilan Jesnumsiiadameumsunnduazaransugy
gnszauAMMWLasAna et juimsaunasguaina wasihlynsunudaulsnesdmiunieny
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nenaYaN

Lﬂ‘émﬁauazqﬂnmf
- Lﬂ%mLﬁl&I‘ﬂ%iﬂm81SWNQﬂ§§N1uﬂﬂ1WQ%Q (Rotor-Gene, Corbett RG 3000)
- Magnetic separator waz magnetic rack (Dynal)
- Shaking incubator 37 aNFaLTHd
- Water bath 60 avenaLzed
- Centrifuge
- Microcentrifuge
- Thermoshaker
- guneannia
- edasilvhanade
- Micropipette wae filter tip
- gunsniuaza3aeuinu 4 1y n33lng thndu geliesniialifiuil vean PCR uwazwaaadm3u

Centrifuge

GREIGHY
- Proteinase K 30U/mg (SIGMA)
- NucliSens lysis buffer ttaz NucliSens magnetic extraction reagents (BioMerieux, France)
- 1?181&15@3%"11&%11 mastermix (Bioline Ltd. UK )

- Primer (BioDesign) w8z probe (Biosearch)

wamuaAxN
Positive control Tdmsazmggansziiasanudalhdaluls GI uaz GII Hlasuanuayensy
NNFNTUITEINN M FATINTI TG

Negative control TFmathavesinesunasalinuda hsaluls wazihuiia nuclease free water

Mad
v v ] dl = v k4 a a a = a d' o | o
Tdaatanasunsuiiunsildanuarvssyludanaadnleatinnsagawaradnninvihelugilas
nsinauazamaan luanjmnsmuaswazydnama uazluismiausnameikmziaiesnve laundmie
JYNIINAT FYNITINATIN wazrays laeasracagnluribaunanan 2556 Huhauiiney 2557 NI 219

MBEN
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353
ehLﬁl;ﬂﬁ@ﬂﬂﬁixﬂﬁ%‘ﬂﬁmgwumﬂa ISO/TS 15216-2:2013"% Microbiology of food and
animal feed-Horizontal method for determination of hepatitis A virus and norovirus in food using

real-time RT-PCR-Part 2: Method for qualitative detection 6N#:-

MSe3aNAIBENUAzMTINAL5H (sample preparation and virus extraction)

dUMREUNTNBENUBY 10 GIGBMIBEN Faamwzdutiiadamadiuaims (digestive gland)
aannd 1 ldluaumnzde dalvazdon dadhatedngn 2 nduldlunasanaass udidnasazans
Proteinase K (30U/mg) @Wu2 100 pug/ml MU 2 Jadans ﬂuuaxmshﬁqmwgﬁ 37 aNFNALTeE
a2 320 58U/ lunm 60 17 udrundaly Water bath 7 60 asengaided wiu 15 Wit dudesd
3,000 X g Wunm 5 i undudummzaulaldvasndnsuana RNA

4 & d - . .
MNN 1 UL NLOUDINT (digestive gland) 2DWDEUNIN

mM3anm RNA (RNA extraction)

1% NucliSens lysis buffer uaz NucliSens magnetic extraction reagents lagymaaaunay

v
Y a YU A a v [

PUSHNNHANGH iuAIBgheianahauaiuiu 500 lulasans aslunaaaiidl NucliSens lysis buffer

u

[
= a

2 193805 UnNigaun)ivasuu 10 7 udfin magnetic silica solution 50 lulasdns Undafgumngiivies

k] u
] ] !

1% 10 W7 W dundesd 1,500 x g Wuns 2 @ﬂehuiaﬁq donntiudace wash buffer 1% US103
400 lalas80s §09A3s MuAIE wash buffer 2* USaas 500 lulasans d89A%8 waz wash buffer 3*
Usanas 500 lulasans dnwiless Teglumsdnudazasaliihvaandaeldly magnetic rack ud
Wen magnetic silica bead M8 magnetic separator @mhﬁlaﬁyq waLiy elution buffer 100 laulasans
ihlnwaseigumnd 60 aseizaidied AN 1,400 sau/nil dunm 5 il thnasesagalinms
wen magnetic silica bead @@ magnetic separator ﬁﬂﬂ‘?ﬁ wunwzaulaldnaandmsum real-time
RT-PCR uddufulifianmgd —so sseniwadea aunhazldnu

(*wash buffer T NucliSens magnetic extraction reagents)

71131 one step real-time reverse transcription polymerase chain reaction (real time
RT-PCR)

159 real time RT-PCR 14 forward primer, reverse primer ua¢ probe &ail §mdu GI QNIF4
(5’-CGC TGG ATG CGN TTC CAT-3’), NV1LCR (5’- CCT TAG ACG CCATCATCATTT AC-3"),
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msasambhsalulsluiiavasunasuaulaeis real time RT-PCR Fusen Yauslseand wazane

rht> s

NVGG1p (FAM-TGG ACA GGA GAY CGC RAT CT-TAMRA) uazah%3u GII QNIF2 (5°-ATG TTC
AGR TGG ATG AGR TTC TCW GA-3’), COG2R (5'-TCG ACG CCA TCT TCA TTC ACA-3"),
QNIFs (FAM- AGC ACG TGG GAG GGC GAT CG-TAMRA)

Mawsanaseiiamiuljisen RT-PCR Tviassnuanauazvasanuamsumsnsa GI waz GII
ToafuuaanuusureasdUsenaums g 69il RNase free water 2.9 lulasans, 2XTaq buffer 12.5
Tulas8a3, RT enzyme 0.5 lulas5ans forward primer 1.25 lulA5805 reverse primer 2.25 WlA5a05
waz probe 0.6 lulasans Usanas 20 lulasans nasanniudin RNA 5 lulasans ldundiags RNA 284
\ilanaenasu, positive control, negative control uazih ldlunaaniiisnsaiismiudnsen 20 lulasans
TeUsanassn 25 lulasans Tasusnauazvasaiudmiumsnsa GI uas GII hluldnIaaiinysmnmens

[

Wugn3suluanIwasa (Rotor-Gene, Corbett RG 3000) 619lUsunsuasil 2uaaud 1 reverse transcription

.

Mol 45 aeFnBalded 10 11 1 59U 2UABUN 2 preheating NaMUAN 95 BIFEYATET 2 1H 1 58U

q U
v
=

2UnBUN 3 denaturation NN 95 BIAYATET 15 311 annealing NV 60 BIFNLATET 1 W

Qe

o

extension Ngui 65 ByE@aLEad 1 WIN NUIU 45 58U BIUKETITBITYANY FAM

o o

We

msAnmathaiiavasunesudu 219 draths wul$aluls 17 e dadludasas 7.76 Taaily
GI 5080z 0.91 (2/219 adn) GII 5988z 6.85 (15/219 AIDEN) Ltazla\iwuwauaﬂwml,%yaﬁy'mm genogroup
Tughaghadentiu (m5199 1) Funmiesanuis Wauaaan woedmeu sunew 2556 Anllusanaz
12.9, 17.3 48T 2.6 NNAIAU IULABUNNTIAN NNMWUS wasiinnan 2557 aalinubialuls (M5 2)

M3 1 wamsaahsalulsluilaviasuesuau

NUIUNIDENNATIINY

NUIUMIDEN Th$aluls (%) I
Genogroup 1 Genogroup II
(VR UNTNAY 219 2 (0.91) 15 (6.85) 17 (7.76)

M3 2 Bnanasawuhsalulsluiiavesunesueu

Wwau U NUIUMDEN Snuatefiaany (%)
AN 2556 31 4 (12.9)
WOAINEYY 2556 69 12 (17.3)
5UMAN 2556 38 1(2.6)
NNTIAN 2557 28 -
NUMWUS 2557 27 -
Hduaw 2557 26 -

MN5ASNTIAINNANFTASMTUNNE
71 58 aUUN 1 WNTIAN - HUAN 2559

e



Detection of Norovirus in Raw Oyster Meat by Using real time RT-PCR Chamrieng Poonyaprasit et al.

a 4
VI

msﬁnmﬁylﬂum‘smh%’ﬂiu‘[ﬂuLﬁyawaﬂmq‘mauﬁussﬂuﬁmwmaanﬂ@ﬁﬁﬂﬂ%aqawmaan
ilasnnifluannsiifieasulssmuiuily fasdmalannmsgs enliuweann maaldhemuaaade
viagilasunsifalasgusloamansmhlufulssmuldins lidasuhllugeligniey feahwheaniaw
wanude Miimatudiaurashisluls ewilifienudssdagamwaasfuilnaviaanaiomsssnald
Fudumassinazashialulsludlavesnssuuduidulsanaeamasds® vesmnsuildanusauliiismwe
wazvasuNaNuALEuanSzonAm® uennnifiiimsszinennvesusimaalulssmadluds?

MInTNNIBEae ISO/TS 15216-2:2013 § 3 wuaauia msanahia maain RNA wos
real-time RT-PCR m3dudasslfiamns digestive gland HaiimsAnmwuhianududusadhidmnnni
TuaSonzdmau 1% uazliunsmia RT-PCR inhibitor 1aun polysaccharide was glycogen #iiily
ilaifladiuu 9 saavesnesy Haninsodudsnsne1a3s real-time RT-PCR hlsifauaauiaau (false
negative)*® msana LsaeannnmadarmsivagiSmusiinnings SmSumsaAnminiiasnndmahs
\fluemnanzaield Proteinase K iitavhanaiilaidoraamasnesuudidashivaslumsazans

msan® RNA 1% NucliSens lysis buffer ua NucliSens magnetic extraction reagents® '
Tg lysis buffer 7§l guanidine thiocyanate azvhWizaguanudiUaes RNA sanan @aanniiu magnetic
silica 913U RNA (flathutiunaumsdnasle RNA fiudans wiavh RT-PCR

M3 real-time RT-PCR Usznausiesaslfisenianaiiasmelunaandentu fa Ujnise
reverse transcription Wumsass complementary DNA (¢cDNA) :nusfin? RNA Togldoulysl re-
verse transcriptase wazauaIeUfiisen PCR 39 cDNA fadnduduwifiad iiavfissuou DNA ih
ninauuunigulasld primer uaz probe fiflenusumnziu GI vda GII msanadensinuenvasaiu
(singleplex) 92%14 GI waz GII 1ail#738 multiplex luvapaiizlIny LfJumSLﬁ'ummhLLa:mmf&nmﬂu
msasnam hsalulsluunas genogroup®

maasahialulsludevesnssuesiinumstudioudaifiudosa: 7.76 wu GII mnnh GI
Wuideatumsnenuzasssmadu g Wy UssinadSaas andgawsnn sonsusgussasuiu a’jﬂu
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Detection of Norovirus in Raw Oyster
Meat by Using Real Time Reverse
Transcription-Polymerase Chain
Reaction (Real Time RT-PCR)

Chamrieng Poonyaprasit Nutthakan Tiyasiwaporn and Atcha Satjapala
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000 Thailand.

ABSTRACT Norovirus is an important causative agent of gastroenteritis and food poisoning associated
with oyster consumption. Because of its filter feeder, oysters can accumulate norovirus from growing water
contaminated with norovirus. Consumption of raw or undercooked oysters may cause illness. Norovirus
cannot be cultivated to date, thus detection relies on molecular method. This study was undertaken to
investigate norovirus in raw oyster meat from fresh markets and supermarkets in Bangkok and peripheral
areas, Samut Sakhon, Samut Songkhram and Chon Buri province, between October 2013 to March 2014,
by using real-time RT-PCR method. The results showed that norovirus was detected in 17 out of 219
samples (7.76%), of which two samples (0.91%) belonged to genogroup I (GI) and 15 samples (6.85%)
belonged to genogroup II (GII). The detection of higher incidence of GII over GI is relevant to the trend
of incidence of norovirus in feces of Thai patients. This data can be used to evaluate risks and to inform

national health alert to consumers.

Key words: detection, norovirus, raw oyster meat, real time RT-PCR
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The Development of Medical Laboratory
Quality System of the Hospital in Health
Area 2 to Comply with ISO 15189

Porntip Luppanakul Dujdao Boonyod Chavalit Kiatvitchukul
and Anothai Sritonchai
Regional Medical Sciences Center 2, Phitsanulok Department of Medical Sciences, Amphoe Mueang,

Phitsanulok 65000 Thailand.

ABSTRACT Department of Medical Sciences realizes on the quality of medical laboratory by focusing
on the accuracy, precision and reliability for the benefit of the patients. The pilot project was initiated
by the collaboration between the Department and the Crown Prince Hospital (CPH) Foundation for
development of the quality of the CPH laboratories to comply with ISO 15189. The steps of these
performances could be a role model for development of other community hospitals. From 2011
to 2015, there were 7 hospital laboratories in Health Area 2 were applied to the laboratory quality
development project that was carried out by Regional Medical Sciences Center (RMSC) 2, Phitsanulok.
The requirements of ISO 15189 were informed to the hospitals staffs. The stages of development were
set. Some processes were supported by RMSC2. The results showed that all applied laboratories were
certified for ISO 15189 by The Bureau of Laboratory Quality Standards. This accomplishment of
the hospital laboratories in meeting the international standard led to the acceptance of these hospital

services for the AEC in the near future.

Key words: ISO 15189, The model for developing to ISO 15189
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Implementation of Document Control

Information System (DOC-IS)

Lomsalai Wongchanta and Temsiri Kenkum
Regional Medical Sciences Center 3, Nakhonsawan, Department of Medical Sciences, Amphoe Mueang,

Nakhonsawan 60000 Thailand.

ABSTRACT According to the requirements in section 4.3 of ISO/IEC 17025:2005, all of the documents
comprising regulations, standards, other normative documents, test and/or calibration methods, as well
as drawings, software, specifications, instructions and manuals shall be controlled. Thus, the Document
Control Information System (DOC-IS) for management of a large number of document in Regional
Medical Science Center (RMSC) 3 Nakhonsawan was required. DOC-IS has been developed on Microsoft
Access V.2007. From this development, it was found that 100% of the personnel involving in the document
control had more satisfaction. The average score increased 17.3%. The score of convenience, accuracy,
and quick service increased 17.5% 15.8% and 15.6%, respectively. The satisfaction scores increased in
document control procedures ranging from high to low score were document cancellation (19.2%), data
retrieve (18.8%), document control (18.8%), document review (15.8%) and new document registration
(13.8%). However, database management system, DOC-IS, is just a tool for efficient data management.
The document control system should be improved continuously to fulfill the needs of the organization

quality management system.

Key words: Document control, Software, ISO 17025:2005
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