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Foodborne illnesses - a serious public
health problem

The Children Are Dying

Millions of people on
this globe suffer the dire
consequences of food
contamination, i.e.
foodborne diseases.

In many instances, such
diseases result in
chronic or permanent
disabilities and
sometimes in death.
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WawTuitluna aqu‘ﬁfﬁu5&%@5%71’%5%@1%% laurt Wa'lhs HSV - 2 (anaduduen A 1:11200), Fon
Candida albican (AMuTutuan ,@ 20 mg/ml) uae FouuaiiSewaoiialdun Pseudomonas aeruginosa (MIC
0.1 ml/ml), Proteus vulgaris (MIC 0.1 ml/ml), Shigella boydii (MIC 0.1 ml/ml), Shigella dysenteriae 1 (MIC
0.1 ml/ml), Shigella dysenteriae 2 (MIC 0.1 ml/ml), Vibrio cholerae (MIC 0.1 ml/ml), Staphylococcus
aureus (MIC 0.1 ml/ml), Staphylococcus epidermis (MIC 0.1 ml/ml), Bacillus cereus (MIC 0.1 ml/ml),
Bacillus subtilis (MIC 0.1 ml/ml), Salmonella enteritidis (MIC 0.05 ml/ml) w8z Micrococcus sp. (MIC 0.025
ml/ml).

wAbstract

In this study, Herbal mouthwash containing crude extract of dried Phaya yor leaves with 95 % ethanol
was developed and tested for antimicrobial activity. Results showed that 2 % Phaya yor mouthwash with good
physical stability of at least 12 months could be developed. A formulation of mouthwash, which was com-
posed of 2 % by weight of Phaya yor extract , 20 % of 95 % of ethanol, 0.5 % of flavoring agent, 10 % of
glycerin, 4 % of poloxamer 407, 0.05 % sodium saccharin and preservatives (0.1 % of methylparaben and 0.02

% of propylparaben), could inhibit HSV - 2 (concentration not less than 1 : 1200), Candida albican (concen-
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tration not less than 20 mg/ml) and several species of bacteria i.e. Pseudomonas aeruginosa (MIC 0.1 ml/ml),
Proteus vulgaris (MIC 0.1 ml/ml), Shigella boydii (MIC 0.1 ml/ml), Shigella dysenteriae 1(MIC 0.1 ml/ml),
Shigella dysenteriae 2 (MIC 0.1 ml/ml), Vibrio cholerae (MIC 0.1 ml/ml), Staphylococcus aureus (MIC 0.1
ml/ml), Staphylococcus epidermis (MIC 0.1 ml/ml), Bacillus cereus (MIC 0.1 ml/ml), Bacillus subtilis
(MIC 0.1 ml/ml), Salmonella enteritidis (MIC 0.05 ml/ml) and Micrococcus sp. (MIC 0.025 ml/ml).
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(glycerin) 7. U N3 (sodium saccharin) 8. 13 nawziay (licorice extract) 9. NIANZUII (citric acid)
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Aad =~
A5nsasn
2.1 8¥ANY LWARNIINUS LA IWIHANITILUY Ihuaanagas NULaN 5 HaRa6T
2.2 Wnuaanagaanivie tw 13 Nawwnsa awlildnns NBANNRITETH LAY 1IUAINAUT  LAZ WITIUK
Aazany Y awlditnu
2.3 WONAYATE JWRANTILNDT 407 UAZTIAN NTMAUY LANAINWAT AWlALITNY
2.4 YSUUSINQTAIBUINAY
o Qs dld Qs v qO’ 1 1 1 dl v
Tud1SunN nIauzwd waz 13 navzay Wwazasluvnnawl adlu e uanld

= v =g . . ¥ @
3. MINA augnaawisa Herpes Simplex Virus 2aswianuinidinnaiga
Lo & . . S s
MINa aunnsawsa  Herpes Simplex Virus (HSV - 2) maammmumﬂmywﬂm% plaque
d & £6 3 [
reduction assay WU inactivation Saidumne sugndlumsvinanehs lasassves Anlns
ford g i L&f % v . ' 9 o
Ty i dlflumsfnsngnivessinentwmhawaise e HSV - 2 (standard strain) uisasnls
wIuRsagahg Ae baby hamster kidney cell line (BHK cell line) raanaaLTa Y Tl cytopathogenic
effect (CPE) axiianumizilunguasoniiadu usstniinisrndiiu giant cell wpaainantld wivsiliiedoy
. ad A 5 v o & 9 = ¢
cell free virus 1ae33n7 freeze and thaw 9 - 70 U8z 37 ° 0. RUAKIWLTASLAN 16 1T donanlwiLReITe
o LA ' A & A A T & & . A o A v
wazw lWun 1,200 saudowii Wwaa 10 wif iNausnwLAdBaaanan cell debries nwuINALhT Nla
A g v A “ £y L Xy e
Tusiasagadu stock 20913 aldlunmsdnmgnivesinenthuthndaizalhs da’ly
BHK cell line \dslu Eagle’s minimum essential medium (MEM) L@ heat - inactivated fetal bovine
serum (FBS) 10%uaz ampicillin 50 lulasnsy /Aadans

MmN auqnslauis inactivation W aTa HSV - 2 100 PFU lu MEM 7l 15 faamnuidududngiu
e 30 il 7 37 9. fiew naseniuieinld inoculate Jirad BHK ui incubate 1 Tlug el 7l
an 13 e imas iR Toimas BHK oludn 4 5u droflidis MEM u o 0.5 % agarose Waz 4 %
FBS Safaaniiotiusnmwin plaque

< ¥ . . ¥
4. MA@ BURNSAMTI1 Candida albicans CDC B. 385 maammﬁ'mmnwmu'ma
5103881551 Candida albicans CDC B. 385
\W1zIAD91 3% Sabouraud dextrose agar (Difco. Detroit. U.S.A.) slants 48 Tlud w3LLTa
Candida albicans Ngmannil 27 . \NalfiTa $19 conidia TudSanmann
WadzynmIne aunuuwientiiuihn &9 yeast cells 1a91%a C. albicans 89NN agar slants 628 0.85%
. . . A & \ o a A A ) o . . g
sodium chloride solution AitaaaiTa nyesr 1w 1AUsaaITaINaLenL “wloaan W suspension ¥a4y conidia WA

Aa

yeast cells 1U%hLIMWIULTAR U haemocytometer IWAawIulszanm 106 conidia ®ia 1T88/AadaNT

mna augnacmianussiisntiwinwgiza §2833 Micro broth dilution method

nssninentuthniieliaeaidalagld disc membrane filter 1w 0.2 lulasiuas (Sartorius. Gottingen,
Germany) @3 yeast nitrogen broth B398l um W89 1 % glucose aslu 96 - well microlitre plate (Nunc.
Denmark) %auas 100 Tulasans uwdSaduienthulingsines 100 lulasaas aslunguuan 1 two - fold

serial dilutions AMNINAWVBIUIBNTIRUINGNN 20 FadnsN/Aaaaas” D9 0.625 URANTN/NAREGT LAY
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Fannguaz 1 lulasias dufigomndl 2779 wiu 48 Talws Teduwa  shdneden lifimuaiyveangeTan

\W1zUY Sabouraud dextrose agar \Nagn1ITaTanelu 1- 2 e

5. N1INA auqn%dﬁmﬁ;aLmﬂﬁL‘%ﬂwamfﬁmﬁ"mﬂ'mwmwa
wafiseflina audwn 20 vda (species) 23 wﬁuﬁ: (strains) finzasiazsuunTiiaan
MnIWITEINEM a3 15190 1 %@meﬂumju \Eeot

\Fauuafisy 20 e 23 g AR

Gram negative aerobic / microaerophilic rods and cocci 1 7ila 1 10%Wu3 I e Pseudomonas
aeruginosa ATCC 2578

Gram negative, facultative anaerobe rods 13 7iia 16 "0Wug e \a Escherichia coli ATCC
25922, Proteus vulgaris ATCC 13315, Salmonella Derby, Salmonella Enteritidis, Salmonella Kedougou,
Salmonella Typhi, Salmonella Typhimurium, Salmonella Weltevreden, Shigella boydii 14, Shigella
dysenteriae 1, Shigella dysenteriae 2, Shigella flexneri 2a, Shigella flexneri var.x, Shigella sonnei I,
Shigella sonnei Il, was Vibrio cholerae 01 biotype El Tor

Gram positive cocci 4 7iia 4 Wﬂﬁmf leun 178 Enterococcus faecalis ATCC 29212, Micrococcus
sp., Staphylococcus aureus ATCC 25923 Waz Staphylococcus epidermidis ATCC 14990

Endospore-forming gram positive rods 2 14a 2 ’lilﬁ'uf leun L%a Bacillus cereus ATCC 11778,
Bacillus subtilis ATCC 6633

a aa A
mMsesauuaiizenlslunme au
iuuafiiang 23 eWuNIANZIABIMIMIMAY Mueller Hinton Broth (Difco Laboratories) 1/5ana3

5 U888aY wazUNA 37 9. 1uwan 18-24 Flag  wTaNUsulSunmlnle 10°-10" vraddaiafaay  lauld

PINRDLTNTH 0.9%

maasannwadafildne aulagds Agar dilution method
138N mMTIuuds Mueller Hinton Agar (Difco Laboratories) %@ﬁas&hL%aLLﬁaﬁwmﬁﬂﬁqmmﬁﬁd
25", Tagldensinton 1a3puawassdedil Wenthuln I@ﬁ%’dﬁﬁmﬁmmﬂﬁm‘%ﬂﬂﬁag’iugﬂtmuﬁmm: Y
Businanfitesngonds uasseadininnauludan % 12, 1:4 s 18 UG 1sRrMEsTnng
ANUETUTg 4 anudtueinen TuwlBinasinuas 2 S83aas wasl ‘M TIuUTITNeT 18 TaRAAT deam

WBOITe wadN NIRNA% LLa:mummi’g’mLﬁamuquﬂ‘%mm 20 VAAAAT ﬂavl,i‘lﬁt,l,ﬁaﬁaﬁqmmﬁﬁaa

< ¥ A I
Msna augndanuuaiisuvasinantiiwinlasds Agar dilution method
lagsnauwasazanaIoa [ iud? NInd un dvaanetIwlnNa NI 9N LaZIWEINT
JuuIInILANALNIAZ 3 91 W1 spot inoculation lauld multipoint inoculator lapga 1sazaBuLATiFHT
wisaliudy J3ney wodutaz 1 Gaddas denquued seed plate udagu inoculator aaluman  uaziuA
vuivasemnsiuuds Udesld rsazmuidenfimihomsiuniiduasidaunue dhanuungunni 35w win
< ' v o Ao A % o A& a A 6a ' a o
18-24 T4 a1 audANNTNTuiaN avenhututhnfidesdunidfltlunme auld wwsniatyla
(Minimal Inhibitory Concentration : MIC)
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= wamsdvy

1. M3@3eN 13 neanlunange
MmN 13 nenntuwgneele 13 netuniie 1 @oudy luwanee 1 Alansu 16 15 Ae dszanm 200 nsu

2. MIAIAITUIIERI AN D

A o o A a ¥ £
AN 1 L @awmmsummwwwmw

1 wa qﬂ’ g o Q/ d. o o dl o = d. o L= d.
wilsznay At 4] Wi | @1un @un | adun | @sun
1 2 3 4
13 nawgpe | 13 6gy - 2.00 2.00 2.00 2.00
(n3w)
WaanNagan 95 % | 13TIWAZAY 20.00 20.00 20.00 20.00 20.00
(nJw)
Toan N3 U9 N 0.05 0.05 0.05 0.05 0.05
(n3w)
TIUGINAUI WNWRBNIZIREN AT wIL 0.50 0.50 0.50 0.50 0.50
(nJw) UAINAWT
NaLTaTY Wel9Y W% 10.00 10.00 10.00 10.00 10.00
(n3w) WazEIURZANY
Iwaanawas | daoazane 4.00 - 2.00 4.00 6.00
407 (n3u) LRZHUIUAZNOH
WAANITILUS | 13NUYA 0.10 0.10 0.10 0.10 0.10
(n3w)
Twsfianmius | 1nuya 0.02 0.02 0.02 0.02 0.02
(nJw)
UINAH wIn3z 1080 100.00 | 100.00 | 100.00 | 100.00 | 100.00
USuiSanandu
(n3w)

ANTUNI 4 AN ﬁqmﬁgﬁﬁad Lﬁa@mwm AW WU G307 1 Suanaznannali 1 % @13un 2 3

SNBUVDI 15 DA LNIWTWRLAEY IUAITUN 3 WaY 4 HIAINANNAIAINIIMEAING banaznaw =~ Naw
A | o ' A Lo oo A Ao Aa A A L A A 2 A A o A
Tawasuudasliasnin 12 @au wda1un 3 Janwuzneni a3 4 Aalandtatin J918en AN 3 Weuiu

a o n:{v dv a = v 90’ d%‘ & o 1
msmﬂqm@numa'«gaumﬂmlmmmwmﬂumamdmuqu (control)



fda journal

32N sevunisiia

7l 13 atiufl 1/2549 iAauNnTIAN - BB 2549 © Vol. 1 JANUARY - APRIL 2006

£ v < . . K 1y
3. N1INA dUNSA W Herpes Simplex Virus 283%1entiaut nwyiee
o %/ v ‘5. . . N & { L% v 1
wiwegwnwangs e augne inactivation datda HSV - 2 luian 30 wifl Aenuidutudieg
2 = A , . . & o Ao
Qauel 119,600 T4 1300 9NFUN 1 WU AT inactivate 1Ta HSV - 2 ldwua fauan plaque
forming 984 HSV -2 $asaz 100 Tuanududuunnnin viewinny 1 1,200 2wt 1u13aaa

99%% plaque forming {1

> 100 A
Z
Y
S 80 -
~
2
= 60 A
=)
g 40 A
|
=™
= 20 o
3
X
0 T T T ——T—¢

1:9,600 1:4,800 1.2,400 1:1,200 1.600 1.300

AW VBIAIDEN(W/Y)

UM 1 Inactivation activity dieilie Herpes simplex virus 2 283u1entiaulinwgiue

< ¥ . , 3
4. MNA BUNSAWITIY Candida albicans CDC B. 385 waammﬁqumnwmﬂya
intuthnwgioe wsnshldanududuam e 20 un./es.
winduld 1wnsnainle

5. N1INA auzm%‘ﬁmﬁ;aLmﬂﬁL‘%ﬂwamfﬁmﬁ"mﬂ'mwmwa

a1 MIC 2assirenduthnngnsadaideuuaiiss

MIC = 0.1 ml/ml lisugaga Escherichia coli , Salmonella derby, Salmonella Enteritidis, Salmo-
nella Kedougou, Salmonella Typhi, Salmonella Typhimurium , Salmonella Weltevreden, Shigella
flexneri 2a, Shigella flexneri var.x, Shigella sonnei 1, Shigella sonnei 1I, Enterococcus faecalis.

MIC 0.1 ml/ml gudania Pseudomonas aeruginosa, Proteus vulgaris, Shigella boydii 14, Shigella
dysenteriae 1, Shigella dysenteriae 2, Vibrio cholerae, Staphylococcus aureus, Bacillus cereus, Bacillus
subtilis

MIC 0.05 ml/ml Eﬁ!ifitf% Salmonella Enteritidis.

MIC 0.025 ml/ml fugiga Micrococcus  sp.,

il nansadusadelaq

JIMshiwa

NRANANUINLTIRNNRINEDd  1T8ransnlTaNnaInanadaI TRz INITARN a1altiandwiadasns®

wihfivasieniwinlasmlull 2 deenislng fe dszmsusnvinldthnuazaumsla e dsenish a4 flaanu
a J 1 1 ?; % dl % d' e‘p?l'd = a 1 A"

uazusnimlindairanazlynunvagislugasiin mmmuﬂmw‘lfmwaﬁ;@ﬂiz IAHIINNITIAY 13 LTalse 13
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losriudluy wia 19Buawianus: i 9 sdlddan minnuwdduh 19 13 Aewgseanldidu 13 Many Seld
£ g PN o ¥ a 3 . . 3
na augnddalanains wie leun Walsn HSV - 2 et Candida albicans CDC B. 385 \3auuafiie
Staphylococcus aureus ATCC 25923 waz Staphylococcus epidermidis ATCC 14990
Tumiasarsuunsniuthnwanees Ranlt 15 Aawanse 2 % lasuwin lasdsdsannnaimaSung e
maaiio‘wmmmﬁﬁmzmaﬁ'ﬂnﬂmﬂ% AlF 13 nawanwe 4% laswwmnn wanilddasniuwszinmsltunsnim
Unaad TN munnnin way IR 4% i ANIDNAUNARLATLAIT lﬁLﬂuﬁﬂau%'waaﬂﬂmummaﬁﬂﬁ
Aihef smsldenle ldiRanls 13 fawansaf 2 % lasuwin 1N _a3fl 1 MIMTUaANaTaN LAZNALTETN
\udrvnazanen § (solvent mixture) i "anInazann 13 nawansalanua msﬂ%’uﬂgamm:mﬂ@mﬂu
X7 ° v a A ' o v A A a = o o o o o al A K
waaNagaawwaII I AaNITIzA LA luTadt e wazt NN ALITaTH na:m’l%mmmium LRGN CEGN
waw lagls Iwaanaiwas 407 Lﬁmﬂuum@fﬁ'u WNDTIUTAINITAZAULAZNNTHYIUASNOUVDI 15 NANATAY
laivua @T&lummﬁ 2 3 Uaz 4 15uN 2 1 Iwaanawuas 2 % 13 Nald 1wnsanszaua ldwuarlila 110
N ataen UGN 3 uazeTun 4 17 Iwaanaiues 4 % Uaz 6 % @NsIEU BiLAaNIANAzNa%
v o & ‘S{’ a 1 0 dl dl L% 6 =& J va =1 Aa U & qo' S
EnwTluiialaen udensun 4 Nl Iwaanaiuas 09 6 % vldRanuniaanAinly wunzaglmdueun 99
A A AN o & ¥ o o @ o A L, & a A6 ° v
\fan_aIh 3 Ald Twaanowas 4 % lagwininlua1sunieinnmea auqmmamagaummmavlﬂ MU
6 g; [ . . a v a =1
Iwaanowas wi 1w nonionic polyoxyethylene - po{yoxyprolpylene copolymers &Jm@ﬂm\‘i ?ﬁdﬂﬁldtﬂw fd
HO(CHO) (CHO) (CHO) H®Ilwaanguuas@ils Sauilaifiouiy 19tasuaiuaznaudidng fildnaaas
14 15w carbopol , hydroxypropylmethyl cellulose uanmﬂﬁ‘l,umiﬂ%'uﬂgaﬁmi & lanaaadil 13 nawzlay
I FANAMNANG LANLTT BWIaNIRAMNENWIGA WINNT 1 % waesUlaIeY 13 NATLLANITANAZNA%
8937 99 nTludasldinen NIUNK MINAWIGIUT 116 WUTY NISUEIT 1SEdaenIauzwue tutelds &
& v . " V¥ o . [
AU 391audes nudansasuazltuiiunantzinutiglwTaInaus
o £ o Y a & o v A a a & A A o A A
TuduwniIne auqmmm%a@am%ﬁuﬂ@m aunmfﬁaqauﬂ%ﬁ%mﬂm@ NIz lanTulss nsaw
Aa s 6 Q/A‘V a 1l 1 1 0 % ] =3 % &, o a 1 v A (%
YaIWRAN N watausrieas inulusestn wdasuaInanan wmmwwmvl,ﬂmumimms]"l,mwmﬂiuﬂgo
uwazWawndnidniesliinun: v nmInassswui wetuthnwgse wnmdweadunidldnaustia ldun
Wwaliy HSV - 2 finnudiauduen A 111,200 \Ta31 Candida albican 1Tl luanuidutuan A 20 J8aNTN/
1858A7 %38 1 NINGD 50 VRRAAT TILAWINVWIAGINGD 1WITALIauIsautnnawa kT lean vnlw
6 A 1 v A 1 U U ° > dq' a A 3; 1 dq'
LOANBTIRLIDINIRY mﬂ%a@mﬁzmmﬂaﬂmmmnmaaaﬂmiﬂ WA MRTULTORUATLION®  1N15DNLTD
Pseudomonas aeruginosa (MIC 0.1 ml/ml), Proteus vulgaris (MIC 0.1 ml/ml), Shigella boydii (MIC 0.1
ml/ml), Shigella dysenteriae 1(MIC 0.1 ml/ml), Shigella dysenteriae 2 (MIC 0.1 ml/ml), Vibrio cholerae
(MIC 0.1 ml/ml), Staphylococcus aureus (MIC 0.1 ml/ml), Staphylococcus epidermis (MIC 0.1 ml/ml),
Bacillus cereus (MIC 0.1 ml/ml), Bacillus subtilis (MIC 0.1 ml/ml), Salmonella enteritidis (MIC 0.05 ml/
ml) wag Micrococcus sp. (MIC 0.025 ml/ml) FafuuveliFolumadnaimisuazAmns mlwdanusin ulan
) o o & A € & . o o o A o & A \ =
pnanamansuse lhdusnyssinniindiaes (mixture) “WMIDSuUTemuiNeynatsBawansh o lsianunn
Towawaivnmimthnwgioelt Snamainessdluszauaafingadu wun dgn eneuniazihllf
Wuenldatnsunsnais

4un su
nananasuinmuthnwgoe e eanneniuthnfiianuas mwhgampieslitesniiam 12.heu
a LA d £ o ¥ [ v w5 ¥
lawlianaznau “uaznduldiianaasuulas Sondvasdelhy HSV - 2 (anadutua a 11 1200), 178
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1 Candida albican (AanFaTue @ 20 mg/ml) uae FouvafiGonansafialeun Pseudomonas aeruginosa
(MIC 0.1 ml/ml), Proteus vulgaris (MIC 0.1 ml/ml), Shigella boydii (MIC 0.1 ml/ml), Shigella dysenteriae
1(MIC 0.1 ml/ml), Shigella dysenteriae 2 (MIC 0.1 ml/ml), Vibrio cholerae (MIC 0.1 ml/ml),
Staphylococcus aureus (MIC 0.1 ml/ml), Staphylococcus epidermis (MIC 0.1 ml/ml), Bacillus cereus
(MIC 0.1 ml/ml), Bacillus subtilis (MIC 0.1 ml/ml), Salmonella enteritidis (MIC 0.05 ml/ml) W&
Micrococcus sp. (MIC 0.025 ml/ml).

4, Naanssuus:mA

Eﬁ%ﬂ‘ﬂﬂ"ﬂ@ﬂﬂm @]‘ELWI":‘JNG L@]’H’]aidﬁ [33) 'PJEJ‘EU’] bR Qmmﬁ U339 ﬁvlﬁﬂ‘zﬂlﬂ“ﬁ’lﬂ W mguuazlﬁﬁﬁﬂﬂu

msﬁﬁiﬂwﬁ”auﬁa%uummmﬂumiﬁwmmamauqmmmsﬁ%@am FNAg 187 UF UhInAITIN T NIy
AMALA TN @S ﬁgwwadmzﬁwﬁﬂmé’ﬂ WAZA IUATTREWS Av'lwen quﬁﬂmm m‘mmwnﬁmq% nlat
ATV URILINUIFDAADE

41dN 15D

(1) http://medplant.mahidol.ac.th/micro/clinut.htm

nl

(2) a3k WiTIWAND uazatkz. yulwsiuinu (aduvn). wuny3 @ 0duiddn yulws nswdnean asmauwnd, 2544 © 85
(3) w13y usnwasiad Inmwus. madzlunameadiinuasnihen sawiweududolumainsmunauadyl . 13 13
NUAUNNGuRan 2537 ;14 1 10 - 16
() masol Uaws LLa:q"Li'mm TodiAusa. minsdiheiy 3 Jauazussdnt vlwhndse aaisweudids. adiin 2532 ;5
(4) : 310 - 313
a a a a 1 A o ¢ % a a o a an =2 £
(5) Tund lowr | niwa 1@m@nd o4 eysen ededad waduns Undl mEas waz nElea wesneds. mIEnmgnties 13
Aaanlue aanawauussluwgnoadaio Herpes Simplex Virus Type- 2 lunaoanasad. 13 15nsuingnen af
AIUNNG 2535 ; 34 (4) 1152 -158
a a aa A o A 13 a o A ' o o A a &
(6) Wuws FawIR™3. 1eded Mo1aieaNy e lawndmanAngnandodna. njmwamues : uinfisiladion lad
2544 : 205
(7) Li E. Clark AM. and Hufford CD. Antifungal evaluation of pseudolactic B. a major constituent Pseudolarix kaempten J
Nat Prod 1995 : 58 (1) : 57 - 67
(8) Rowe C.R., Sheskey J. P. and Weller J. P. Handbook of Pharmaceutical Excipients. London, UK : The Pharmaceutical

Press, 2003 : 447 - 450
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SIELIWMSASIOW _DUeNd (MDMA)
Tudvndasaus*
The Report of Ecstasy (MDMA)

Identification in Chonburi

WNSAU  SAwIINIDE
ASWANT N9 bae

qmﬁwmm asnauwndray3

L ]
Lundadd
= & A a A o ' v o AA a & A Y &
nnmsdnsvanassiiafidued an mildmadieg luwedmiasayin e alvelfiu
wangIUlUMILIznaUNIRIINAG TTwIRaugAIAY 2541 - LABURUENEYU 2547 FIUIN 173 Gr8EN AN
anwaznInMemnuednd ldud =, awel wigudnans, anunw usz ansoiuwdlian nuisnninuag
MuaziBuadun g TsRuunaNuuand19late s2 Juuy wninvendaniads 191 - 365 Jadnin | ugudnad
7.2 - 9.3 AALAT AMURWIVBNAALN 2.0 - 5.0 aRlNAsT Hwanvans” Awudews leun “@pa, “ndes,
a a v o ¢ c: P . ' a & 2 o o
wuaz"suW  anssiuwlaminuyen g 1w CU, OX, B-29, 2000 uazgUili"a 3nn1sdins 13 anglu
#n8las3T Color tests, Thin layer chromatography (TLC) waz Gas chromatography (GC) Wy 13 3,4 -
methylenedioxymethamphetamine (MDMA) 1il% 9N 137424 168 ot (Fauaz 97.1) Wy MDMA e
P o o ' o Aa o A o o ' Y
BLALITIUIN 159 @288 (3apay 91.9) WUHIKW U MDMA W ANU 198%a1wI% 9 @10ty (3auay 5.2)
WAzaT2 bWy ﬁﬂunéjwmfﬁ (ring-substituted amphetamine derivatives) 91Wi% 5 ¢18819 (Fowaz 2.9)
WONINHIINY 17 °’15§g’ﬁﬁ®5%ﬂ ldun caffeine , methamphetamine , ketamine , ephedrine , nimetazepam &g
nitrazepam Tayafldanmdny wnanldiduuwinelumaiiensdansausmimanwaainann ¢ viudu
“ X .
Tab) GIS TR NG

@1 "M@ty : 18 ( MDMA ) ludanianay3

* 9L ualumiﬂﬁzqu WU 1394 mimaaﬁmaﬁ 11l wamlué"gadw‘?@]qmaaﬂmum:ﬂ 72 U 2-4 WORNAN 2548

o 133UUTUNIa 19daNnag Anuaiie WNIATAYS
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4 Abstract

During October 1998 - September 2004, the ecstasy tablets sent from police stations in Chonburi
Province were identified and used as evidences to support the trial cases. Samples of 173 had been physically
observed; such as color, sizes, thickness, on - tablet symbol, weight and other details. All of these physical
characters can be distinguished into 52 patterns. The tablets of ecstasy found were in round shapes of about
191 - 365 mg in weights, 7.2 - 9.3 mm in diameters and 2.0 - 5.0 mm in thickness and in varieties color.
The frequently found colors were green , yellow , gray and pink. The frequent found on-tablet symbols ,
were CU , OX , B-29 , 2000 and imprinted butterfly. The methods using for analysis the major active
ingredients in ecstasy were color test , thin layer chromatography and gas chromatography. The data showed
that 168 samples are MDMA and mixtures of MDMA (97.1%),0f which 159 samples are single MDMA
(91.9%) and 9 sample are mixture of MDMA with other substance (5.2%). There were 5 samples that had not
found any of ring-substituted amphetamine derivatives (2.9%), but other active psychotropis substantes such
as methamphetamine, caffeine, ketamine, ephedrine, nimetazepam and nitrazepam. A data of these analysis
can be used as a guidline for inspection of suspecious drugs in the future.

Key words : Ecstasy, MDMA , Chonburi

(]
Luntih
sndnse Ecstasy unfisaldnuludnlanazinanuazuniszunadnanludsanalnoaudin.g. 2538 lag
A‘ o Q. . . ¢ x| o a
il 1300nqNT "éyfia 3,4-methylenedioxymethamphetamine (MDMA) Goilusuiusvasuauinariinsiia
Qr { v [ v 1 o v Y
ring-substituted ﬂavl,nmiaaﬂqm“)maaml,ﬁamMsﬁommzvl,ﬂmzquﬂi: m mnmam‘lmgl, W TUDIRZANY
v 1 o A o . a & oo v a e oad v &
3 nasuias ldlunisuan wammmumlumﬁug AANITUANUAILDILAS 5naau@mmﬁ’;mu;dauvl,ﬂmnw
ANANNNITZIUATENGY ﬁmmfns\iauﬂmﬂvl,&iamnmmi 3090y uazlidronan dunarinld 1wnsnInEele
v o v a yd“ﬁll’mé’id A ° v A A A ' v A
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3,4-methylenedioxymethamphetamine HCl (MDMA)
Methylenedioxyamphetamine HCl (MDA)
N-ethyl MDA Hydrochloride (MDE)
N-methyl-1-(1,3-benzodioxol-5-yl)-2-butanamine HCl (MBDB)
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o g & w

Gas Chromatography (GC) ; Chrompack CP9002

Column ID CP-SIL 24 CB @113817 column 30 m , L”ur;hgjmﬁnammsl,u 0.32 mm ANURAUI 0.25 UWm

Analytical balance : (1) AND HF-300G ( 3 énuwnibd ), (2 ) Sartorius BL 2105 ( 4 6nWnid )

Vernier Caliper
TLC tanK
TLC plate

SN

1.

NIATIVANHIUENIINIYATN

L % v a a v A a ° '
sawnnnilasn (lunsdivdsunmasldinIesaziden 4 aunia)

fufin® guievendas “panwoluwdes Javwiel wiugudnaswazananwivendalasld

Vernier Caliper

a s d‘y v ad a %’ = . .
N1IAIRVNRITUAVDIAILN @]i’J"i]L‘]JaG@]%I@]U'J‘E Color tests nUwIgILAN Marquis ke Simon LA

#3298 %IwNAGI83T Thin layer Chromatography ¢*7 (")

mMIasnIlSanm 13 Ay

awsUad Lﬂéaﬂ
Oven ;
Rate ;
Final Temperature ;
Detector ;
Injector ;

Volume Inject ;

11435 Gas Chromatography ¢+ (¢) = (2

Initial temperature 120 "¢ 2 min
20 ¢ / min

275 ¢, Final Time : 2 min

280 ¢

250 ¢

Tl

3.1 MIAIYN 15ALAIUAIDLNY

- \@3ua Internal Standard a9 Diphenhydramine HCI T¥fianadutuyszanm 0.8 mg/ml 1u

methanol

- vadaialiazBea T9Leanm 20 mg azanseae Internal Standard 1w Volumetric Flask 10 ml

3.2 1A3aN 1NN

- 43 131@331 MDMA HCI, MDA HCl , MDE HCI , MBDB HCI ##iaaz 20 mg 1 'lu

Volumetric Flask 25 ml azan8¢28 Internal Standard

ad
3.3 103N

o o ' a o A a a o '
= W MRSRYATBUNURS MIRSRILNIAININ WALTILATD GC W38utnay Peak area 294078874

WAz 1INAIPIN AL 13 e
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anwmznImenwlagniliueend (MDMA) Awuasiiawalnaninoniuazinan™  2aninauwn”
ldtszanm o ngw leun TUY, W, W, Wasd, W1, TN, 0, 217 wazNag I@mﬁt,”mhguﬁﬂmaﬁol,wi
7.2 - 9.3 mm WRuNaINAINIZANT 191 - 365 mg AMURWIVDILALUIZUNE 2.0 - 5.0 mm LANANWLN
wundasazianuuaned19ia 52 suuy USna 13 1AYnaTawulanm 60 - 180 mg / tab uazguuuLN
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A1TNN 2 1L QIANBIAENIINIUNIWGEN DI

- = oseseeeel
40N s eviun1sAel

“9a9Liaen gﬂLmuuuLﬁ@m ynsn | anunmn L ‘“umgmﬁﬂma AIIINY
(mg) (mm) (mm)
TUY LN 350 4.90 8.10 MDMA
TUN IR 277 5.50 8.20 MDMA
TUY aan Ly 365 6.25 8.25 MDMA
TUW U XL 298 5.10 8.25 MDMA
TUW Ny 267 4.65 8.15 MDMA
TUNUO Ny 272 4.40 8.20 MDMA
TUNUO X0 281 4.70 8.15 MDMA
TUW U tan 258 4.60 8.40 MDMA
187 gﬂﬁl,”ya 314 5.20 8.30 MDMA (Wua1n)
il Cu 310 4.80 8.15 MDMA (wuan)
B8 CU 251 3.95 8.10 MDMA
SR Junszenn 290 4.85 8.30 MDMA
SRR gﬂlu"l,ﬁ 342 4.10 8.20 MDMA
RHRRE gﬂﬁwﬁu 318 5.10 8.50 MDMA
e F1 332 5.90 8.10 Ephe,K,Caf
e 3uuas 296 4.90 8.30 MDMA
g CU 303 5.40 8.01 MDMA
128 s 2 du 329 4.90 8.30 MDMA
18 2000 322 5.30 8.30 MDMA
Wg9a11u NaNLLK 261 3.40 9.10 MDMA
yaren gﬂmﬁanvxaﬂ 315 5.50 8.50 MDMA
Wea 007 324 5.40 8.20 MDMA
W8 NL 220 4.80 8.40 MDMA +Caf
tfwmﬂa gﬂﬁﬁaIaLaJm 246 3.70 8.01 Meth+K+Caf
Wea gﬂwszmﬁmﬁ 314 4.20 9.10 MDMA
Wea Juenean 270 4.20 8.70 MDMA
w8 “yanwoiliagis 326 4.75 8.95 MDMA
W8 B-29 280 4.60 8.20 MDMA
WA Wy 275 4.40 8.20 MDMA (wuan)
LARBd ues 274 4.50 8.20 MDMA
InAasinea N 271 5.10 8.25 MDMA
AR08 Ny 272 4.83 8.20 MDMA
LARBd NOURE 287 4.90 8.20 MDMA
LARBd naaay 340 4.10 8.30 MDMA
LARBd 2000 278 4.90 8.10 MDMA
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“aadan slunyuniam WnEn | enamm L urguanang AANL
(mg) (mm) (mm)
LARBd JUnTumue 316 4.30 8.95 MDMA
ARI8a% gﬂﬂaﬂam 187 4.40 7.20 MDMA
" g 320 4.70 8.10 MDMA +K+Caf
) Junshan 275 4.60 8.10 K+Meth
" Ccu 268 4.70 8.20 MDMA
" 88 294 5.60 8.20 MDMA
K gﬂﬁLga 255 4.30 8.20 MDMA
K NAULUY 218 3.55 8.20 Nimetazepam
K NAULUK 216 3.50 8.10 Nitrazepam
S1aIGIEY TOP 275 4.70 8.20 MDMA
N TOP 272 4.40 8.20 MDMA
N7} B-29 280 4.40 8.10 MDMA (wuiiay)
N7 Sky 279 4.70 8.20 MDMA
2717 yanwoiiagds 297 3.60 9.30 MDMA
212904387 U 191 3.20 8.30 MDMA
212904387 MX 289 5.50 8.30 MDMA
XN gﬂﬁﬁa 271 4.70 8.20 MDMA

“a8L16 : Meth= Methamphetamine , K= Ketamine , Ephe= Ephedrine , Caf= Caffeine

4 Sua:sni

a A o o o a ' A A o A A A &
U']a‘ng}ﬂ"ﬂ‘ﬂqquuﬂﬂﬁﬁﬂmﬂuiiﬁﬁqqﬂL@]au@laqﬂu 2541 - LADWNWEIYW 2547  WUINNUTUIDALNNTB

= o a a \ A v Foe Ave 3 a o , a & A ad o
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uazaLiiuad ulvgjazagluaanun aildmagsiduaineiusr md1gIEuneazys Hasnnn
A A= P P Ad o A ) a a @ a o ool a 1 & '
asiuniuundsviasfipaniidnvenfiirdimauazdl mudwisdwwnn g wend wulngaziungy
wnifisanaefn Sawand1sainond sswulungudliussanudu aulng 23 dyinolud 3,4-
methylenedioxymethamphetamine ©491NN13ANBIA8H19NS 173 @28819 WUI1 81890 19 3,4-
methylenedioxymethamphetamine Mtfugn@2191wI% 159 dhagg (Sauaz 91.9) Mfusw unil MDMA
WoURU 130U 9 dratnd (Sepaz 5.2) e liwy 13lunga ring-substituted amphetamine derivatives
5 @089 (30882 2.9) UAZIMNANHAENIMEMWIBIEAILE: 13 1AWy wnsaltiduwuwamadasdul
MIAATARI UM BN NTINANAGEL WAaT 3 BIdundFarztinliasan awd nansndjidnuld
x
139U

« NAANSSUUS:NIFA
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(1) http://www.urban75.com/drugs/drugxte.html

(2) nasmuguinge Wi ungninue wialilne aenawanuluwsznadyg@o waialilng we. 2522 uazaivuilofiuda.
UNNUAMNTINNTOMIIUALE NTTNTH 11T 3, i) 206
(3) 1A Furuz. mIaTad alendnwalind DMSC SOP 20 033. nauingem aimauwng, 2547
a o o ¢ a € a £ a a [ G4
(4) @9ws afinuawus. n1397aR ¥ MBDB luvainawsd. nasian. wia nawinmen ainsuwnd, 2544
(5) wuning In"uni. n13asaaf a1l 1 wéa lawA% Colour test / UV / TLC / GC ian nsdsznaumiusinsluns wuw
muasad ail, 2540
[ D A € AaA o a a 6 6
(6) 1A Y8, MIas1ad awindd (2C-B). nasian. waa nawinuen asn1suwnd, 2542
(7) Recommended Methods for Testing Illicit Ring-Substituted Amphetamine Derivatives.New York: United Nation;1987.
(8) wuniwd In"uni. namamdinowamuennandu lalasaaalsd SOP 22 02 101. nasiag wia nwinmen af
MIUWNE, 2542
(9) 93t uguw. F5l9iaTaufl lasanlansiW Chrompack CP-9002 SOP NO.32 05 097. ngusup guiineen aimauwng

=
"Iim_!i, 2547
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Development of selection criteria for high cost-high technology medicines

used in life-threatening rare diseases to be listed in the national list of

essential medicines: a pilot study of hemophilia treatment
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a o (3
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laisrunslsunaiaasiautulu 'mﬁ@i”aﬂﬁmﬁnMLLUU;‘;]Tﬂamlm‘ﬂua%’omn “WmIHeNgy severe case Uz
& A A ' o A a a o ' A o &
moderate case tJundaaninyszng wmimmvl,@mmﬂwummunugamwammmmaswmﬂuﬂi:mmm:
f b qmmwlumws’mmaaﬂi:mﬂ LLaz@jmhﬁ q(ﬂLﬁaL‘]ﬁ&l‘]_]LﬁﬂﬂﬁﬂLL%’mNﬁ% wedaINMININ T BENS
JaUABLLEANANIIMNAIY TNIID INITIIHINIVLUTZNN A LA UNTIa 37 H%%'u%'ﬂwﬂﬁﬂﬁﬁfhl"ﬁahmma AINU
mnzfimiisanaaiienuiaaasidutuu sy Hludydmnanuiendaisazldinmsinsaniunusznig
] dl d' U o a o t»d'w d' Y Y vl o 6
%mmm‘nmszaaLLazmm@uIﬂmuLLm‘mamimmiﬁmmimﬂﬂjm@qwLwal%aﬂw"l,@ﬂam sudselamiann

Namﬁmsﬁl,%mﬁama@jmimau ¥ana

wAbstract

Thai national list of essential medicines 2004 is not only a list for essential medicines to fulfill basic
health care needs but also the national reference for the reimbursement system of the health security or health
insurance benefits in both private and public sectors. However, the list is currently not able to cover some high
cost-high technology medicines used in life-threatening rare diseases such as hemophilia. Regarding to the
equity of access to health care and medicines under the universal healthcare scheme 2002, inequity of access
to these essential medicines has been concerned. The ultimate goal of this pilot study was to assess the
affordability of the country to list these high cost but essential medicines on the national list of essential
medicines by using medicines for hemophilia treatment as a case study. Safety and efficacy of high cost
clotting factor concentrates currently not in the national list of essential medicines were compared to blood
products (i.e. cryoprecipitate) currently in the list. Equity of access to these products and affordability of the
country were evaluated. Unlike blood products, clotting factor concentrates are subjected to viral attenuation
procedures and are essentially free from risk of transmission of viral pathogens such as HCV and HIV. Eight
alternative approaches of providing clotting factor concentrates for hemophilia patients were proposed herein.
Home replacement therapy excluding the cost from occasional in-patient on demand therapy for severe and
moderate case was found to be the most effective and affordable approach. With this approach, the annual cost
of clotting factor concentrates was affordable in comparison with Gross Domestic Product (GDP) and total
health sector expenditure. However, the percentages of the drug cost compared to the high cost care budget
indicated listing clotting factor concentrates on the national list of essential medicines should be considered
carefully. The result of this study suggested the provision of clotting factor concentrates should be conducted
under rational and certain conditional use. Policy and guidelines for the appropriate management of clotting
factor concentrates for hemophilia treatment should be discussed among the subcommittee for development of
the national list of essential medicines and other related healthcare benefit agencies in order to provide

opportunity for the patients to equally access this cost-benefit therapy.

.
»unin
mysarndafomsnutimavesszanelng Idimswamadnadailasivaudmstarasousnlul w.a. 2524
aeldiumfaiioaniuensniu (essential drugs) vasasdnzawisiolan (World Health Organization) andavin
\dunsninailumsaaiiensnursnluiydermanuiend © TtudyfrmanuiendladnmSuuwaa Uign
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ﬂiz*ﬂugmm@iaqmmw%‘imaoﬁﬂaﬂ Na‘ﬁmummaami'himifgmna;wﬁsl,uﬂ'ty%m%ﬁnuﬁma fa damiluns
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J1w8lafife (hemophilia) 1unsdidnwn
ﬂﬁ]qﬁ'uqﬂ'amminmﬁﬂisﬂLﬁa@aam’wU§INWL§ﬂ1uﬂ§:Lﬂﬂ"lﬂm WINAD 1 : 13,000 D9 1 : 20,000 ®IaAN
v A dq/ﬂ < ‘]_] . I ‘]J . (3) I A ]j @ & o A
wonibiligihemuszinalagdszana 4,000-5,000 au®  wnguailsaiiannmanaiassmudsiivadiien factor
vl lugiheolsadlafiifis 1o (woseuaz 80-85) uaz factor IX lugtholsadlufide 4 (wosewaz 15-20)
LZN] =1 =} 1 g; =1 a 1 aa ™ -3 a == =
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) w‘]_‘] (5)0 uﬂu & o A Adl‘ﬂ“’ VL dg;:llﬂ a v o‘d'qz o v ] ‘]J“’ Vquu
Mugthe® winthssnsudinvesiaenilulznalneininiundenusindasidnnndsdsane loud
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laslad3%Tian (frozen cryoprecipitate) uazlaslas3Gtiannarinainuion (heat - treated lyophilized
cryoprecipitate, HTLC) (Hudu®® nyfuamzniadmaing anuazlasletigtianviiudlasunsusmiludnd
a ' Aa (1) Il VL < 2 a 19/ VL I A Aaa 5L a A I a
PIRANWAITIA W.A.2547 () aenglsnany TaL” sasnsiinan e laslad3gtianlulSunaann Aa lan @a
Fahhy niianvasuInausdyniFesdainadiumainmia anulidisme wazanuliuineusas
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Reporting Odd Ratio
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