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NANSANIUY

U 2568

WYY NaLnNaAY
SIUNIRU 17,169,600.00 16,921,312.66 98.55
JUYARINT 1,002,000.00 816,184.00 81.46
QUAEUIU 3,263,000.00 3,200,892.43 98.10
UgARUY (dn&1.) 12,704,600.00 12,704,600.00 100.00
QULONNUNY (8. 200,000.00 199,636.23 g9g9.82
N\
N a o
4¥ Ruvnse
UIUAY UUsuuNleAsU NaLdnangy Soua:
SIUNIFU 19,711,100.00 19,068,428.89 96.74
JUYARINT 619,200.00 613,200.00 99.03
QUAELIIU 14,759,600.00 14,445,028.89 97.87
URWU 4,332,300.00 4,010,200.00 92.57
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As5Unan1sUgUuas1¥nN1saINAISUTONNISUHURIS1%NS

q

UszaMthuUseuos w.A. 2568 I

Uniin - : AZLUULINY
NANIIFNTUIU ATAZWUY

(Sauaz) dniln

dAn1ouen : nsustfiudszivsua/Arunmnisiiuinig (Uwldn : Saua: 70)

Aruds=nsua (1nwiln : Soua: 60)

1.1 srfiuAaNd NS e ssouaziafune 60 5.0000 3.0000
ﬁmﬁfniumimiqL‘i'J'mmum'mn'liﬁa

uan/eulssianmundfiuninse

BHUUGUASIUNISUDIRUIULY

(Function KPI)

FATIRT 111 : szAUAINAIS U0 20 * swnuITuaduauysal 5.0000 1.0000
nsAnyai wuantwalivaziondnyal 1AM S inuRTE
vmmnﬁﬂrnvuﬁaaﬁuaquﬂ’ﬁﬁmmﬁi'm muAduazindnmn nglst

WIMTFULEUINT Iy "IAsINsIRidinT e slszva

Iny Uszsndeuuseunnu
W.A. 2568” (12 fnsyulng

BT 1.1.2 : SRUAIUEEAUDY 20 * SweuNaTURTURIY s 5.0000 1.0000
n1sfneYT wazayIn¥RugnIzIUny ﬂqﬁﬂmm:mﬁﬂﬁﬁﬂj‘ﬁ:m:’”ﬂm
EmaiaTaluana FuwAilatlianaawnL g

’ NUATYFAANNNITUNNE
AR 1.1.3 : sEAUAUENSIVEINNS 20 . iﬂmmgﬁuﬂyuﬁﬁmqmﬁﬁu 5.0000 1.0000
FHuuAARIUINERAUNFUNWAULUY ax;ulwzﬁﬁqm%ﬁmiﬁmamﬁa
analns AU NIUNEATTUTNDUDN

éim%‘uﬁﬂﬁmua:qmmaﬁlﬂﬂ

* WAmAuTiEy W ULy

- FULUULN ZM spray gaadu
- FRUWUUYN ZM spray §RSsou

FIURUNTN (Uwiln : Fous: 10)

IR 2 @ AIVIRRUINIWNNTINUINIS 10

AIRN 2.1 : SEAUAIUELTIVDINIT 5 * AnuAawelaFuuInig 4.4270 0.2214
#1979RNUNINa TaveeEfFuLINIsuAL S99z 92.48 (0.500 AzWLLY

gildulsdudy * A ewelweffiduls

Ay Sosaz 88.27
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Uniln - : AZUUULY
. NANTITANTUSIU AATLUL &
(Soua) UIRUN

FIATAN 2.2 : STAUAINUANTIVDINIT * wnuagUNaANi TN 5.0000 0.2500
UFUUTIRaINWNITUTNNY/ HaKER/ NP TUVIZUNTULNY
NITUIUNITVITNUTD MUY USudymainmmnisuinTs

UszAUeuus=unns we. 2568

ANl . n1sUsaliudssinSaw/nisWunaeAns (Unuiln : Seuas 30)

Audszindnw (uiln : Savaz 15)

ATIRN 3 : N1siOnawRusUUsEU 15

AIIAN 3.1: Sovasvan1stinansLIu 15 * .Tnawls Souas 100 5.0000 0.7500
QUUTTUIUSIWANWATNT Y (5O 12
iAo

AILNNSWRILIEYANIS ([Unldn : Sauas 15)

TR 4 : szAUAINUSNIIVDNIS 7.5 * UUANYIEEALUUDY 5.0000 0.3750

AN TUURRIUIAUNTWNITUSUS Byms (13 o)

* wuNTUsEUBU U
(Self-Assessment)(6 11UIF)

* UWHUWNBIUTDNFNTT 2568/
FATIANAaNS 1uIm 7

* WNTUHANTRLNBENTS
/U TANAENE
YWUIR 7 (U 12 Lhiou)

* WU URTL WA

(Best Practice)

AANITNIATT WIUNUTNAATRUR

AIIAN 5 S=AUAINUFWSAVDINISTIA 75 * NAASLUULUUIR EIT Public 3.8900 0.2918

2 ol

nssuiddduladudunuuan (€T JBYUAZ 85.68
* NAASLUULUUIR EIT

Survey J98a: 82.63

33U 100 4.8881

NISWAIUIAUNIWNISUSHISIANISNIASY

PMAQA

kO PUBLIC SECTOR MANAGEMENT QUALITY AWARD
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NisAnvnazeusnwuswinlnadiamaiindalatana

A W 1 oy a o
L‘wa‘w(mu’l\l‘l.]@W%Lﬂ’i‘iﬂgﬂ’aw}\‘m’lﬂm‘l’lEl

WIN1ny (Piper nigrum L) Lﬂuﬁﬂiaqulmﬁﬁmi’LﬂTﬁy’ﬂumumuiUﬂm LRzZY
wvulaauu nsAnySwInLInlfsTunuRuauTintwndinuvemin lnusn Tauiani:
aiiwz“imwéﬁmagu“aﬁmz FIURATW FUN1TENIEY Lazsuuzise Tudstndlng winlng
Wuﬁ:ﬁmﬁ'uﬁ’lu’guu’mQﬂﬁ’mﬂﬂﬁﬂuuWLLNuIUi’lmuﬂLﬂunmum avelsimulidvaya
Tun1s3uuniug anyuzniuadl LLa:m’nmmﬂﬁi’mmﬁﬁmﬁuqﬂiiuﬁuﬁuﬁjﬁlu 9 sl
ﬁ\iﬁ’meqﬂi:mﬁl,ﬁ'aﬁﬂw’lﬁﬂwm:m\iwqmﬂmam%mﬁ LLE!:Lﬂﬁ‘liL’JVl‘lJE]\iW%ﬂlV]UWuﬁzﬁuLﬁa\‘1 2
win (Wuguzindou wazUs198) Trudouiiouiunsnine@aou saufunisineiaIny
uaINuAIuNIIRugnssuvasiuglauldnatianssAuluanalaunisvin whole genome
sequencing NANISANET WU TAMULANE19Y NHTUR AN TS IUTNY AT LAz

WugNIsusTuInensn inowugiwdes 2 adatunininuiugdaou nisruwudaliiudn

wWinowugiudessusaimunduivayulnsidguamiwrsysiase U
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NsAdeayulwsidgnsdrusniauivoweunJunansioun

neusndmsuiinfiwwazyananaly
.

NSONLEY (Inflammation) A NalnsssufveesenglunsnaurueEan1suIALaY
vofansza WU 1Wolsm nseenindwniumiin vienismnuvouTad FeitliiAnenisulsums
Sou iUl uazonadlld wnsuussideofiorwinauidedetnaduwazidiluglemsing q 16
nsanieudl 2 aflavdn Ao n1sdniauduundu Redustesmsa (WATUIR/ U wazme
Aol 2-3 Tuuseldifiv 1 dUsit Janwuzuin JlUshusasivaaidnmaonu1iviln Neutrophis
LAZNNSBNLEUITOS Az ARTuuIuNdT oramuudsnsonaudsunduriaaniwlanUas
fnsasevsiln viaomdanliid LazWULTas Macrophages, Lymphocytes %mﬂummmaﬂim
SoFwianuails 1y 1wy sl wiouziss dmsunisniauludnfvuazeggeenylu
{infivn NsPanindenuaznazdu mMsdnisudvunduanizlund s Taduds:lumnise
maﬁuwﬂua:a%ﬁmﬁﬂmﬁaiuﬁ FIUNEWL Signal and Noise Theory wiNnN1sanaUldana
lusreinazinllgnsoniausesvinlinduidodounealsd uenanndgidluiuazauun
(lnuiannzseue) vioggeeny dnwunsdnauie s suidedeualiiinlsnizoseing 4 1
Auiu Jagtunisdnsuininy s auiasiu wu Nsaps Falnadnufoadeldsalos

a

TassnstAdidmnolunisiaunndssusisiunissnauainayulnsdmsuldnivuan oy

[%
ada o

e/ O as l:‘ 13 as o/ =)
TeinnnsAnnsasnnSusnausu3suduaulellvlaaoan@aius (Cyclooxygenase) LAz
Ul Ewan@ s (Lypoxygenase) YaNasainayu IwsuavudanuIasainuausLy Ju
(Zanthosylum myriacanthum) MSHTBDU LU WINWON UIONUIET TIHNFULA: SHUIRRNIE

foulidumsounenisnimnidavaslng miﬁﬁumﬁgulwm:LLmiuLﬂumﬁmﬁmSﬁqmmwa:ﬂf’m

AREATIMALIIINNTS MRz ALAINUURDRANY IR NI EIUSULNARN Qﬁaaﬂﬁ’lé\‘immﬂu

] !
o

Y9241 U0 1N15UIRIBUINN1SRNILALN

U

NANISABRULATINISG

1. ‘Lﬁﬁwﬁmqﬁuagulmmmmau:m'iuathmﬂmwa mqﬂi:mm 4 \Fau LSUNU
YIBN9
N oum

auWAINILU 2567 TuNuN 8.3 AU AstsEyulnsleifunisnsiadey se
InuFERslignsae LaslAiusiegie voucher specimen @7l DMSC 5370 S48
Wy NIUINYIFIERINITLWNEY
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2. WUANSENANLIUFIUENUEAT BIoNauzUYIUTEINGY Kanthoxylins WWus1s
pangysTudueultl Cyclooxygenase-2 (CO%-2) lag1edumizianzas Iauflen Ic., 6l
COX-2 WinAU 62.95 pg/mL luvtuzfiAn IC, fa COX-1 §4Nd1 1000 pg/mL Feaenaliian

Specificity [COX-2:COX-1 $A1N71 0.01 uazuan’aNNddTudani1sianoanUosdunausuDssa

nsENLEULALA COX-2, IL-6 WAz TNF-A sufeldshu |L-1,B, INOS Az TNF-(X WUU dose-
response ﬁmmmﬁwﬁuﬁ’@mﬁ 12.5 pg/mL

3. %nmTaHaqmémwﬁamwua:mmﬂaamﬁmﬁa\iﬁummmaﬂﬁmmm’ju EREN
FoRvasn1sWRIURERTUT lFN1wuan FelATn1sWRILY 2M spray sanuwdu 2 grs ek
ZM spray-classic [f;ﬁjmﬁau] LR ZM spray-caol [qmlﬂu] ﬁqaaﬁQMiﬁGWiaﬁmmau:LLmju
Dumsdinludnnn 3 mo/mL FuvnAU 0.30% maﬁﬁjmrﬁiﬁmﬂumiaaﬂqmé

4. wERALsFULUU AU aRBUALAsEn W DUl uRN S UUg UV
ﬁwaﬁuq\i (Heating cooling cycle) LazLERIAIUANENWAR LAY TN U8 UL Uasvas
RELANWILENINNIUNIN LU § N&U A1 pH NISWUNYU YEEN S ARRZNEY NITVAREUAIILAS
AN WILENTI2L9S (4022 °C, 75+5% RH) WazaN1zUNR (302 °C, 65+5% RH) Suiean1izidl
uee Wuszuzian s oy Auamssadudiuiwelatumy TnouanAmusiomnnanynizng
nunwiti uanani mﬁmﬁm%ﬁanQQMimLLﬂmm’nmi‘]uﬁwiamaéﬁmﬂfq (HaCat cells)
A1 Tmoddn IC., 471NN731 500 pg/mL NISNAFBUNISABNA1UWUGAIUTE Bacterial reverse
mutation (Ames test) ATUTUIMERTUN ZM spray grsduuazgrssou lunaliifinnisnaiy
wugludouuaiiidy 5 aowug Mvluszuuitua: lufioulnins:du nveseunUaony
Tudninpaas wuinansaimuzuyuldioliAnfudounduil 2,000 mg/kg NISNAROUNIS
szAUApssiafvlensziny wuinldeliiinnsinnsousgrssouuazgaadu

mssiueudulununusas iuaduiuiwels Tonisfnenifdunowsun
FukuundsAualiTY uranayulns Ussinvsnsuoiimunainayulng aauwsss1vdiydi
pARAUTEYU NG WAL 2562 sratiu SeastinsiTodseatnse lieduduls: Gnsniweas
AUURBAIUYDY ZM spray ﬁ\‘iamqm‘luugwﬁlﬁaﬁﬂﬂqjmﬁumnﬁuuimuﬁﬁmmmﬁa
Humafonludfivssnsioua: TUs:avsnwlunisussvnensuiuassniauvaand e

]

S

FULULULT ZM spray gRsidu ZM
SPRAY

v

)

SPRAY
1 FIULUULN ZM spray gRsIau

=
cooL CLASSIC

100 m! 100 ml
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NISWEUINAASTUAFGUNTWAURUUIMNAISAIATY

nanldanayulwsnszvonnazlwagrdwmsu
T¥anUrauazdusniay

n15ANYIRINUL T UNYUBIESER 7-hydroxymitragynine (?7-0HMG) NAFEUAINY
WuNwuaednsain 7-0HMG Tulradwzi8ueiln BEASB, Chang-Liver Was HEK-293 WUIN
815818 7-0HMG TAN1sTudenisiasyvawTadsous: 50 (IC.) Ny 27.85+3.96,

26.25+2.50 Waz 38.91+1.11 tU1ASNSU/TaR8MT MIURIsU

nsAnwIgnEianatuRuduasasanm 7-0AMG Felfilouuniisy 5 auwug
(S. typhimurium TAS8, TAIDD, TAIS3S, TAIS37 WAZE. Col WP2) TUIANATEY 5 526U (50,
150, 500, 1,500 W@z 5,000 lulasniu/iwan) luszuuiiduazlufiiouls! s wuin
WonuafiZuiivaseuynauiuguazynruAanmesoulinoliAnnsienatuiug Tnug
anduaulaladnaowugldlfdsuauindy 2 wieivuiu negative control ua:

VNUVUIAVAFBU background lawn Unf

nsnagauAuduRwdoundu wuin Watlouansiedunsnzy 7-0HMG (13.5%)
lurunm 300 Sadniu/ A wingdminases 1 Alaniu wasszuznauly 30 und wylued
fn1smvlasuasd i’mﬁ\iﬁma:mif‘?’iuﬁaﬁmmﬁiwmmsjumuau WHDINIIFNNEN"
sunsnvylvdossoziiaidiuly 24 . ASUMUUASZULLIRINITNATDUNYNEUNAAD
SORTINTOUNA weLfioRuvuIRasEARlUALIAT 2,000 Sa8n3u/ U Mdnidainaa
1 Ailandu wuin Mgﬂejmmaa\imwﬁ\mmmﬂui:umm 24 . FNYU A1 LD oo VONFTT

ANFeLAIITI 7-0HMG (13.5%) A15TFN8E7 300-2,000 Gadn5u/UnidnIdninnas

1 Alansy

-

s —
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wanani IMimunIsn1svesaugvsanen1sUnlutaiasluenivrasUan
ffoifiunalnnsmousussiinduadaiuluda ifinszgndundss iy Tavdaalunis
WasuwUasnAnssulunisinin ?&ﬁlﬁgﬂuuuﬁ%’mﬂﬁmm:wn31ﬁLma%é1M§Uﬂﬁﬁmmm
woAnssuN1s ol e wgsulaiauiny lfA1AIS M asFveIN1TARoUT (Bount
Velocity, Angle velocity) kaztdidndayaiinsizinavaenisfinaufidautaisdinausiy
TUsuN51 Zebrazoom FewuindariumunzsuiunisufoRewdlefivuiunisldiusunsy
MATLAB

drunsUszfinanundufivvo e et nas T uradiniziius wudn ansaimlld
Anudufusoradlutaududuiivaseu InufiAtfovaznissendinvewaad (Cel
viability) g4n7 95% luynszsiumnududiudenFuuiivuiunguaiunu Wevasounnasu
MsanEUILTas RAW 264.7 09ENSHIR NG WU SomBTudansasne niric oxide 1ag
A" Ic, = 2.408 lulasnFu/dafdns figusgudanisasis PGE, InuilA IC_ = 2.467
TlAsnsu/Gadans wazdnndoudennsasie IL-6 InudA IC., = 7.466 lulAsn3u/dadans
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NsAnvnazausnewugnszulnediamnaiia
Pluanatvowmulugivasegiontenisuwng

nszuduivayu Insidnislflusislusunulusnnuas sunuiagou sauiaduie
ayulwsAsysiadeoniiddvewsmalng nsAnyiuauLnlfsonuALaELTHnIg
nFInuIreInTz Y Iaslanizogednisdudaiiounanse LLa:qwéﬁuﬁ"’ﬁqﬁrﬁjwﬁu
TulsanAlnonunsz s nvaoriafinnzUgnua: fuowmmsssuna ad1elsAnudoys
Tunsduuniug dnwusniead LLa:mmLLmnr}h\‘mwﬁﬂuﬁuqﬂiiuﬁuﬁuﬁjﬁlu 9 99891
il mgue Ao Anudnuuznimgnuaand uaziafvsnsziulng sy
n1sAnYIAIILUAaINRAIN1RUgN ST sTugIRuldinATassAUlLEaNalAU N5 whole
genome sequencing WANTIANYT WUIHIAMULANFAINY1NTTUAATUN TS 1UANYT LAl
uazRugNTINTzINna NUlALazNsz N uEeYANY N inan AR udnwuz NivsvAd
wANG19TU N1sAunUiTIiiudnszuedas q Anululssmeauisowmuduie
ayuIwsAifguAwnuAsyaisluwsa: Auildsely wa:smisanusonssanoiugivunzaly
nawizUgnluiudise q 16 nrsfunuddlviduinnsznulnevissesidn nszauls ua:
N92UADUANT WiNzauAazWaLnse Il udvayulnaAsesiavading iieasneman
fumsmsFuayulnsaniziurosssve LazRuyad Nt saudainunldlung
atuauMsRRLAL NSz e ngi 2 win iieliderrdosiuuluuny cPTPP 415y
FoemnunnasirsouAguLe: fmindmsusud ATy ERanARULUFRNT WSS
deoon N1TAWU LLa:miLLsu'<161Tu1/r1ﬁmiﬁwﬁtﬁU’Jﬁuauu‘l,wi’lﬁﬁﬂi:ﬁm%mmﬁumnﬁﬁuﬁia‘m

| [%

annsTFuiandulaiinsnuesinefdunidonisvewmainneluninisunng
ARFIUNTTUD NS LAzASIEND1 LLf;iﬁﬂﬁLW']:Ua“ﬂﬁﬁwﬁm wazvnteyaFluFuulunaY 9
ﬁﬂuﬁuﬁﬂﬁziumﬁLLa:amFi’1azh\iq\i‘lumiﬁﬂ’llﬂ‘lﬂ?ﬂ'ﬁzimrﬁgimaﬁmmLﬂuﬁmﬁqulm
\FsWsAa wsiaelsimunisvaasslduiuanisinenisoludn 1 Fesdinisfnensoanon
Lﬁmﬁmﬁaiﬂﬁﬁau‘laﬁﬁ@mmwmu’I:auém%u‘lslﬂumaﬂ%fuﬂjﬁﬁuﬁ: LAZNITRLATUNIS
wzUgnnszulnowsiazvin LLa:LLm'a:ﬁuﬁuﬁaﬁﬂﬂﬁﬁmagulwﬂmuﬁﬁam'alﬂ

GENOME [y il Lm
SEQUENCING 1] E = .




doyavily 9TauImINIAL LA Han1sA U

WNavaunisanaunulvcayaaunsy
AslsAlugaaian

Uaguuansaiaayulnslignuinuwmunduowaz udnAustayulwsildi
stwnsuanslunsotesiusasnenlsasine g winniotusiiusnsad TnoAdeds
nsfRLataFosiitoundt ianshieodoondn wazannisunaRAlRTs AN n1sAumn
ansdAnlumulnsifonlunisdudumioinaudelmiiouinnisdunieynaomiai lu
muﬁé’uﬁlﬂumiﬁﬂmmmaﬂmiaﬁmriuﬂhwiaﬁaaﬁum%ﬂriaiimiuﬂfa\‘ﬁhﬂ Streptococcus
mutans ATCC25175, Streptococcus pyogenes ATCC12344 WAz Candida albicans ATCC10231 ?t}\‘i
Wusuugvalsailuey wkendniay g iumanar lsaRmasuTutasln Tsalutaelin
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mamirs‘i'n,ﬁumuﬁé'lﬁry
*  FNUSTUUAMATW (Quality System): RVinszuuena5IoUfURMULIATIU (SOPS)
wuuesy uazmsinsesoie fidermdasnnudoriaun OECD GLP FIufvinviueu
yyernansgudnasau Uzl 2568-2572
*  FAUYAAINS (Personnell: YARINTINUIU 5 YNU LHFUNNTOUTUUATWRILANUATWAUL]
A udunaluvAdafiiuios
*  mMumAlALaz3YIN1S (Technical & Method Validation]
- luN1S Method Validation #38n15R533dUALENVRFUNAUBInaFoy Tyl
aa TK6 (Human lymphoblast)
- MPFUTLIULAFIUEISAIUAL (Control Y19lR Negative WAz Postive (lumn1z 1l
woulml 59) TIsieAY 25 NAADY AUTFFNIZ AN SLAz U LI TigR
* FIUNANEALEZUINNTTH (Outputs):
- m1suinIs WsunseudFisuseslillnduy "91un1snsiadiassiuacuinnsuas
nsAnyFaasnIsuwng” agraduninis
- WY Fisuuns U IrInaEes "nsussiliumUunen19vugnIsues
F1ENAINUWNIAILTS in vitro alkaline comet” TuIsEsAEINGINY

Usrlurlua aAAuIaIN1sMAEaY (Methodology Highlight)

1%
a

75 Alkaline Comet Assay 138 Single Cell Gel Electrophoresis (SCGE) Pisunaud Wunis

VARBUT:UZAU (Short-term test) AfiamLAUAD

*  Awlage RTI9FUAINLLEUNLUDY DNA (DNA strand break) Tiluszsiurtadify.

o WSusssunsIaY WUIs I utro Tdiwadniziue (TRe) Twannisldadm-naans

*  YezBnSaw WWasimsd wiugdn Yssndaningng ke IRz iNas 195z uues LulR
(Metafers) AfimnuaziBumgs
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Ty ufukuuREnnEausiaulng soduduayulng warinszigunindsulviduly
AIUNERTIUR uwdinERTuTRasnsaiRTINnawwuTsn 19 sAnynUs Bvsnaua:
ArmUaondvluguiulsanain nslduandusiaassainsnnesiuteiiusiuenslsun
wAUAL & $oua: 0.1 WAz 0.2 WUIRARAAI 2 wiln sunsnareIN INARTnUE e
16 wazvinlvianmeeesat1sAREIY (Cinical improvement) TAUUSZLEUANNAZLULATHTULS
N19AFTN (clinical severity score) fanas N1sARRINNAN153NY1 InuNTsUTHaUaNITNI
ARANLATATIA TS TUSIUSOUTSAENE1EFTATINUIL 10 510 TldAaa T8RN
VeuTiUSIEslsuLALTL & Souar 0.2 AsUATNATIUA 8 dURM wudiAnAzuLL
AINNTuLsIARTdnusIsaylsavewiUly ddannsayreldudAneaiinayly

=

NARATUTRo DU 2 é’ﬂm‘vﬂ,ﬂauﬁmﬁﬁuqmmﬂﬂmﬁmﬁmﬁ NISATIAUWTDIIFIDTD

TWunadoulanson o W‘U:iWé“m’m’ﬁmaawuﬁaammashﬁﬁﬂfﬂé’]ﬁrymﬁﬂﬁﬁﬁgmﬁiﬁﬂmﬁﬁ
2 Mﬁxﬂﬂ’fmﬁmﬁmﬁauﬁwﬁﬁﬁu@mﬂﬂﬂﬁmﬁmﬁm% Feuansliiuinanusiaaansaingn
nosAudIRdUsunuanslsuwaufiug fovar 0.2 funsnanensneAidnveuiUiulsm
nann LLa:ﬁ’]é’mﬁmw%nmiauiimlﬁamﬁﬁﬂfﬂﬁ’lﬁ@mﬁaﬁﬁ Bty WERAUTEINaT o
Ui:?m%maiumﬁwﬂamﬁmﬂf\‘imm%ai’mfjuLmaémim”l,v\lﬁu%aiimnmm was lunu
winnsaflufsszasdannislduansusiluenaaimsmnauildaniusasunuimus 8
Ak lusmonszuzaafidsaulasenns agaslsfianng wEadugiideass Tedmsunsly
uusnuiifimlsdouriousinuiimilwng wazldmsldsnuuiuiinisindos
(coinfection) i:‘w’hﬂLsal?aiﬁﬂfjmma%m’lmlvdﬁua:w‘"ﬁaumuﬁm
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{é I o Standards

quality control

FNTUIFUAYUINT §1595N17 waTWRIUISTUUUIUISAuAIWBIUfURn15Au
UIMTFIU ISO/IEC 17025:2017 UATNITNAFBUATUUANNTT OECD GLP N1sALIUITUATOUAGNFATU
USUIT9ANTT WRTATUTVINAT ?&WumﬁauimU’LﬂTuIUUWUammwua:ﬁfﬁlqﬂi:mﬁammw Uz
AHUNNTAURHUARIL ST UUUTASARIN N UseAnTsudszunnt w.A. 2568 sauiisuluunusned
ATUTUAURERATUS UUWATU AT SEUVFENULIRTS L 1SO/IEC 27001:2022

1) MUNIU UTUIURAUNIN/ TQUITANARUIAIW ATUNIATFIU ISO/IEC 17025:2017
UszAUsuuszunoy w.A. 2568 Y9981 UUTTuFYUlWS wWRzISO/IEC 27001:2022 U5 §1T
SUUTEUNTU WAL 2568 UBNNTUINUIATERSINSLNVY Beansifiaasneartudlafinsaiuliu
YAAINTIUTI VUYL 503 5UNT U wazUfURuisuinveulvussg mgUaaednmuamLa:
AnU Ny

2) n1sUfURIAeATINuFOARS IR NTORI 1M UA 1SO/IEC 17025:2017 W& zISO/IEC
27001:2022 AU Impartiality WA Confidentiality imUiﬁqmmniﬁﬁmﬁmﬁmwm’maﬁum
Fnwimdunans Anudu waznslidnaus: lovdvudou

3) 2UULBN&EIS (Bocument control) NISIAVY/NUNIU/UNLENBNESAUATN 1SO/IEC
17025:2017 T15aUN1TAWTUIIU 12 Fau A1 317 579n15 wuadudnvitenasiug 41 atdu
nunIu/ui iy 237 adu unilinendns 38 aUdU F1UIUBNAETTALATN U Juiueulazunm
fidueyi 497 10013 wuadu oM 1 atu/sor 70 atu/ul 24 atu/ws 71 altu/FM 89
aUU/LB 146 aUU Waz SD 96 519N9

4) aamﬁuum’%mﬁaﬁmmmam%mWml,mumiﬂ’h;ﬁﬂu'm,a:aamﬁwm’%mﬁammﬁm
51959/ RS maa‘umqmmémﬁaénﬁmﬁﬁmﬁaﬁﬁm:um’]u Tnufisasdiolasunisasu
Fioumuiwium 36 sdamsasde ST 185 T1UN19

5) WAILIYARINIAIUSTUURIUNIW ISO/IECT?025:2017 Uz SNTuUszuntl W.A. 2568
YAaNIInITUIuAYU NG YARINTIATUNITWRILIAIUTYINITAY 9 fAvades 817 funis
MTIANATIZU ANUIU 7 WANFAT FIUNITITURATWAILY FI1UIU 22 UANGHT FAIUNITARILD
FnuNIwiaeddUumnns 471U9u 18 angms sA1uUNITUSRITIANTS S1UIU 15 UANFAT LA
fudu q Tavdnunisineusy n1sdnaeusin auknun1sineusy Uszinteudszun
W.Fl. 2568

6) NMFUTENUAATNNANTNATBUATULHUNNTANTUU UszdTeudszunn w.A. 2568
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> squnisnagauAtuTiIunlulusinsy (Proficiency Testing: PT) 2025
Microbial Proficiency Testing Program PT item code 25PH2 Pharmaceutical sample type:
Herbal tea TUSIUNITATITHATIZWFIUFRTITNLT AU 7 570013

> pulAdl 97U 3 519079

- AAsNzAUIUIN Andrographalide Tuayulwsiavzaiulas Tnuislasuning
nsURvEAUNRIFUTIOULES (OMSCPTI000T

- ATz Curcuminoids luayulnsiiudu Inuisauninswinuwms
W{Ing3-Id (OMScPT110002)

- '3Lﬂiﬁ:ﬁﬂ%mmmm%ﬂuaqulwﬂmﬁ%ﬂ'iﬁmm'%ﬂ Moisture (g/100g)
in Flour (AD1UWB11A19)

> nrsUsafumnuauisnlunismageussniteduindniolude g usinas
(Laboratory’s performance in test) 31UU 15 SIUNTNAFDU

7) SUNNSASIARRAUANYTUSTUURLAINW 1SO/IEC 17025:2017 TUN 18 - 20 FeuAY
2568 URzISO/IEC 27001:2022 Tui 17 Uiy 2568 1Rulis1uaziBunn1snsIa Fdl

, . Code
FZUUREUAN TN AU lusaRARDY
C/NC 0/0BS
ISO/IEC 17025:2017 10 4 6
ISO/IEC 27001:2022 6 5 1
33U 16 9 7

8) N199ANISTD5DUIUU (Complaints) TUTIUUTTUIL W.F. 2568 SIUNTUNANTT
R3IRdaUTaspusTUUFBNsUINUIAERNISLWNY YnsouFou Inululsuuscunnl w.e. 2568
Tanudosaazuuluszuuanu

g) adnsIRuRawelagFuunisuasfidulidiudurnuss vussulal AU
walavawFuuinisluninsiu souar 92.48 uazAnuiswelavauiildwlediudyluninsiu
J0UaT 91.79

10) nssuiiuntsuiul el Anduavessruuusm st suuRnng (Continuous Quality
Improvement: CO ATUKAUNTITUSUUTIMAZWRIUNTZUURAMIAIW 1SO/IEC 17025:2017 Uz 31T
qudszunu w.e. 2568 Ingldioyatounauanneldusnis (Customer feedback) $1UUINS
MIANATIUVDEN1TUTTUAYUING wazn1sUFuUTIRuUAIWNNIUINNSRLASUSEINIS

a

UJURT19N 19052470 uazmuulouigasnsuingransnisuwng sl
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* J5UanszusiaInsIiuINIsn I Az viag (25% - 43%) FoU1eingauayulng

U 20 $IUNT
* JSUARDNIIAIASIATASIZURY (10%) s1un1snAdauMdaliusnisungs 5 U

JOUMAN (2562) 41UU 26 T1UNNT
* ppuliEUn1YUIN1SNIIMTITRATIYTIUNTITIVL F1UIU 5 S10n1s

N1sREaUEu3S U TASIARYUE OECD test guideline no.487
ﬂ’lﬁLFﬁ’]:ﬁU%M’lmﬁ’li triterpenoids (asiaticoside, madecassoside, asiatic acid

L8~ madecassic acid) ﬂHuVLWiﬁ"JUﬂ
NS 9ATIZAUSUNEUANS triterpenoids (asiaticoside, kazmadecassaoside) ﬂi,iluVL‘Wi

Uaun
- MFIATIEAUTUNUSTS 5,7-dimethoxy flavone §YUIWINT=YLR

1 UTzqUNUNIUIZUUUIRITAUNTIN (Management Review) JAUTZYUAUZNTIUNTT

FEUUUIMNSAUN I @0nTuTuayulng S1uu 1 A%Y Yufl 24 NINYIAL 2568

12) WHUUSUISAINLEDS TRUAnS iU ARNISA L EUE L TUNITNUNIL wazSATIzY
AIULEUNUB 9N UILUTSURRYOU TABILHUUSUISAINULEYS ﬁiy%?rmﬁmﬁ'w WRZLNURLA
AULESELAY STV LAT TN U USUNSAI LSS ﬁmmumwmﬁumﬂ 6 LFaU WURINLLEDS
807 $7UIU 316 1309 ANED 31U 11 1309 UIWIIAUEUSIAUNNSERRINAINLE 95z EU

11809 WU ANUFUITTAUARRY

qization £
o or .

AN

....‘
g :

A S
27001:2022

-uy
0‘ .0

-
]
L]
.
*

/@\ Ceaas?
ISO =
NS S

IS0 17025:2017

-uy
.' .

0,

ernat
<
W
Uopezipse®

)

ML

RLEN
.
®annt

* *

LR
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11551995n¥19: VUATLATWANUUANNIS OECD GLP

YDINTUINUIFFTRTNITUNNE
e

AT UENAFOUNERATU§UNTWAIUSZUY 0ECD GLP NuINUIAIERsnIsuwne
finssudusunsimu ol §uRns Ik dulususs uu 0eco 6LP FeUstnausiumiioeuy
VYoansuIVUIAERsNIsuNvy TekA sn1dudTuayulng 8n1TuITUINUIANEATEIS T
EﬁﬁfﬂLm%a\iéﬁmmazi’mqﬁumw uazaEdnuILaz TROLENFR finsaiuauimuRe W
foRRdeeTUToriTMUAvEWIRTIIUETLS  UULNatwsarlos welidulunnuszuy 0EcD GLP
Woslfusinsazdosinisiiueulunissisedneissuuguninea wisslguanislvidduld
AN119:UU DECD GLP TRufinnsusunsdmnissauiislisunisuiuugeaniui/iedesila/ gunsal
wazMsRELIYAa NIRRT eaz doelAFunsUsz e/ oui/ geu /s
nsUszinnesng 4 elviiuladmiiovageuansnsossunmagey /Nl
WANN15 0ECO GLPLF wazaunsnufuiuegefinuninlunisiiuinisvasoundnsiue
FUNN LA3D9E1019 iesdiounng asafiuazun dauindetie gndwiumanIuInIs
fnun wauiiAszinaseuiaitane Feasdulslvnidegudnuiniusigunin
Mululszma wu o1 ayulng wPosdion uisinanesosdounnd uazaaailivagou
luosUfuRnslulsavalnylaylddewmsiatiiulsanalaiunie dussunimageu
nARATliTUEsznounaiionseseenuERAusianu InsdsinsUszma

viilutudszanm we. 2568 aontuddusuinslisuueunnudugFuinvoundn
TUNITFIUALUIIUVYBNTZUULIATIIURNUUANNIST 0ECD GLP V8enNsuINUIFIERAINIsUnne
Tsudunis sl

1. finsUsudgeanuil soufivupiasdiauazgunsnl mugiunsiRILIYRaINgH1U
N159USY WBES AT ANz dewalviviosufuRntslinunsonlunissoeiu
NUIFLRzUnAFaU liag e lUszBndnw

2. ¥oU{URN15AIUN905NYIEDUNIWAIUEDARADNANUDA1MUA OECD GLP 6
vneAsUdL # A TulaluA gAY Wit wazAuEiEIeve AN TIAT L
nERATN syulns IRFeENene Isessiounns uazasad

ST
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LLaunadauaug1uin1sItAs1sua1sanfcy

Tuanulws
.

0T uT oAy ulng ANdun1TAIULNUNAFUAIINEIUIYNITIATITUYTU
ansddnluaulng Inodinguszasdifaliuinsminumulunsuinoimandnisumwmng
(BuuFIUNaIwaUdInuIAmansnisewnd) stufilduinisuindiununisuen
[ﬁaﬁﬂﬁﬁﬁﬂ’]i‘l/]g\m’m%ﬁLLﬂ:LE]ﬂﬂIu] Lﬁ'aﬂ'ﬁ:l,ﬁummmmamaqﬁaqﬂﬁﬁﬁmﬂumﬁ,mw:ﬁ
Ysunussdanyluayulng wasdulanaliviosdJURnisaundnlawmuiwas Usudgegunin
MsRAsliFety Inoluteulszunn we. 2568 Wsliu3nig A1uiu 2 ey eedl

1. N1F3ATIZUUTUNN Andrographolide Tusyulwsidnzatulas Iau3slasuinens

YUFVDUNAIIUTIOULEN (DMScPTII0007)

* WoeUfUuRn1sadAsEingIn F1UaU 30 wits dvaeUfuRn1sauTnasanaAsaunl
NANTfYLA S0 30 U

* nan1sussiiuneans Inglir Z-score YawinsdguRnisaunTn wudnluninsiu
WorUJUAN15a11TN 8101905 1091UNANTTIATIZWUTUI andrographolide Tuayulng
fvzaulaseglunmurifiuinels 41uu 26 wis Andlu $oua: 86.7 vewfURnTsiing
A zvioylunuting @y d1uau 3 wie Andudeua: 10.0 wazosfURn1siinanIs
Fgzviaglunnuatlaiumwela 4uau 1 uns Asdu Savuas 3.3

2. MFRATIZUTIN Curcuminoids luayuinsuiiudu laoisauninginiawms win

43-3a (DMScPTII0002)

* YoeUfURNsaTASNNIN 41U 26 Wit HviaeUfURNISAUNTNEINaNAFaUAIL
ANTIfTLA S0 25 U

* wan1sUst Hun19F 86 1eglrT Z-score YB9iBIUURNITALITN WUTININGIN
WoUJURN9ELTN 8101909108 URANTITIATITUUINIU. curcuminoids sluai;u‘l,wwﬁuﬁﬁu
agj’Lumm*ﬁﬁﬁwwa‘La AU 23 wite Asdu fousz 92.0 ﬁﬁaqﬂﬁﬁﬁmiﬁmamﬁma’]:ﬁaq
Tutnmusiunasd $1uau 1 uvs Andudovar 4.0 LLa:ﬁawxjﬂﬁﬂWiﬁﬁmamﬁ,mw:ﬁagj‘lu
waurtlaidwels 41uau 1wt Andu sovas 4.0
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1sas299AsIeiingaunazwansiunanayulws

@ U3N1585299As BN AN U UBN159 NN 1ASguATLaNYY

. . PEREO R WEuT/ Tannum SR/
SUNISNRNTIATATIZIA Uszinnayulnsg . aa . i
(mI8u19) NLNYIUVDY ‘tlrgvrmwu
1. NIATIFNATIZUAUN WA WAL
- msmaenansniniuall ToFU 1 - -
(color test, TLC)
- MsesvEYTILENT AU 1 - -
- msmsravnUsnadillazangluns AU 1 - -
- memsEUiifiazay AU 1 - -
Tt
- msmsEaUiuANtulayTs AU 3 - -
Loss on drying
- MeEsEUiuA Nt IanTs gl3taNl 12 - -
Water by azeotropic
uaUasyulng 1 - -
YIUVIFU NS 1 - -
- nseaUiINANE IR A YNaz A
o s MnHAY 2 - -
®  FSENAFIY 85 % LOGUDRA AU 1 - -
®  FSENARIUIEEUDR AU 2 - -
uaUgasyulng 1 - -
o FsafmsuARa ey MHAY 2 - -
- My uvenssive AU 8 - -
uaUgasyulng 3 - -
VUL NG 2 - -
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1sas299AsIeiingaunazwansiunanayulws

@ U3N1585299As BN AN U UBN159 NN 1ASguATLaNYY

AIIVNUUR e/ Forinuun  dnuey

(F0814) MNyIlD9 Uy

3UN1INATITNATIZU Uszianayulng

1. N19ATIATATITUAUN W TWAT (Fia)
- NN9RFIAUTUURNSENALY
® LaAlAUTIM ezl 3 - -
wAUasulng 1 - -
¢ LounsATluuTwAuInndy TnEy 1 - -
rhein-8-glucoside
® Apinfiusus iy 9 - -
uaUgasayulng 29 - -
e unuilusa Ty 1 - -
®  JaARaUA Tngfiu 3 - -
- Bu q A9
® LounsAdluuTIwAUInLTY iy 2 - -
Sennoside B
uaUgasayulng 6 - -
yuidn 35 - -
o luilusu laiataMl 2 - -
® lnaveoilususua: giZalaM] 1 - -
InamasTususmiuiu
® Sennoside B uAUasulng 1 - -
® Andrographolide ”mqﬁu 3 - -
uAUgasyulng 22 - -
® [Fpaming index “ﬁlqﬁ‘u 1 - B
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1sas299AsIeiingaunazwansiunanayulws

@ U3N1585299As BN AN U UBN159 NN 1ASguATLaNYY

SWNITARTIATATIN

2. nMsmsan1suulouliasfuvid

Uszinnayulng

MASIAVIIRUR

(Fa0874)

WU/ Tariivum

= 4 o
NiNYIUDY

duve/
=
Yrynnwu

- AT RWEIAL S AU TR Y InnRusyulngy Tifnusiuessu

19n"A (Total Aerobic Microbial Count) SR NG ° _
- FuuTIUesDaFLaze (Total Yeasts Tdfhnrusiupssiu

and Moulds Count) ° i
- A UIUMUATIS RN SUA UL (Bile- Tdfhnoustumesiu

tolerant gram-negative bacteria) ° _
- Escherichia coli 7 Tdfinnustunpssu -
- Salmonella spp. 7 lﬂﬁmm'ﬁmmigm -
- Clostridium spp. 3 IﬂﬁLﬂm”ﬁHWMiﬁ’]u -
- Staphylococcus aureus 2 IﬂﬁLﬂm”ﬁHWMiﬁ’]u -
- Pseudomonas aeruginosa 2 IﬂﬁLﬂm”ﬁHWMiﬁ’]u -
3. miﬂutﬂ"auﬁ’wmwgua:’tau:viﬁn

- msvwdousuansmy TnEy 3 -

- msvudousumzia TnEy 3 -

- msvudousouanisioy TnEy 3 -

- myvuwdouswuson TmeAu 3 -

Fw9ulszal aanduidfuayulng 2568 49 ’
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1sas299AsIeiingaunazwansiunanayulws

@ U3N1585299As BN AN U UBN159 NN 1ASguATLaNYY

AIIVNUUR WnEus/ Farinuum S/

(F9814) MNYITa9 Uy

31UN1INATITAATIEN Uszianayulng

4. NMIATIINGIUNNONYFATAS
TanAuay U Ing 2 RIIAFEUIIATNY -
Fyulng gl
1 e unandan :
. qUIsuURman
(Lippia, Common Lippia) :
aunsuIsU
2. 8ln
(Nerium oleander L))
5. N195ATIANT LUdndR
- neEyulnsuRazidum 19 - Tuwu DNA
2 fpge
- N U NS UAYNY ML 17 FeUe
- lURoEm
6. N13ATIIRGIUNTWNFU W
TnAUauInG 2 In house method SOP -
(Fuduagulng 12 02 003 base on
Thai Herbal
Pharmacopoeia 2021
TnFumulng 1 In house method SOP -
(e lng) 12 02 024
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1sas299AsIeiingaunazwansiunanayulws

@ U3N1585299As BN AN U UBN159 NN 1ASguATLaNYY

ATIWINMURA iUt/ Torinuum @Lue/

(F=e9) AnuIto Unynwu

3WN1INATITAATIZU Uszinnayulng

7. nMsvAgauANUluAludnInAag

- MSVIPHBUNELEUUNAY WU WATHERTUN 5 - -

Fyulng

8. ﬂ'liVlE]ﬁﬂUﬂ'lifiaﬂﬂq?JWuﬁ:

- msAnyinsnenatuiuglueuuAiisy wERTUTIE U NS 1 - -

HIUNANNIS OECD GLP

- meFsunIsnaRugluTe wuAiisy pERsTTuT U NS 2 - -
(14ifl 59 (Non-GLP)

- msveFsunIsNaRUgluTauUATiSy ALl 2 - -

(T 59) (Non-GLP)

- maveseululasdunfudluaad pERTUte U ng 1 - -
NZLAUS A OECD-Test

Guideline No.487 (fuazlaifl 59) (GLP)

- mweseululAsiunfudluesd pERsTTuTEy U WS 1 - -

WAIZLYY BNL OECD-Test

Guideline No.487 (fuaz1ufl s9) (Non-GLP)

o & o = ! o o
UUTULUR - ﬂﬂﬂuu‘l‘QUﬂHu1Wi uuiumu@mauuamwmﬂau
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1 a (Y} o’
ﬂ']?LNElLLW%’NﬂGIﬂCM%ﬂS;HﬂW?

a [ é
‘!!ﬂ NaRNIUN
SUNS UIY KUY

NI NRRTTUS 2 N9z
nassdudmsua 186 Ul
NEoINERI U 108 naoy
ARGE 605 09
NRRATUSINED N 3 n&oy
ARAUTFY U lWTI193R 608 JLaN
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a QU o’

NISINaLWSHARSURaNulws

UARAUNEYUINTLAZAY 9

syulwg SIUNI3 AU I
nesvioy Asdnszviow 15 U
NIUNG ﬁwmﬂaumﬂmqu 60 el
A9 WAL 15 VIR
ATUUIATY 15 YA
Hair Tonic S0 VIR
WQA? AUUgeRmIngA? 91 nazyn
w%"uﬂwqqﬁmﬁ’]wqma 100 el
wznutou gtz ion 222 VIR
rsingmzanuion 17 el
UZUIA ATUNIMLN All in one 7 Tl
9799R WUHWI 45 440 VIR
ATUUIANLTINAR 8 YA
\aaautinsedin 480 Tl
LAaa19UUI9195R a4 YR
TIUFINAY LW IUFINRY 13 el
ARUUIATTUAIINA 13 U
FuATsel | EaTuneass 143 U5
Taduinumeaszil 142 Tl
3u q BN MY 1,932 nazyn
diTuneuszig 1,796 UIR
AyFyulng 378 oy
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S~ | .
NISLNELWSLINAITIVINIS

198
\‘ nil9He

SIS UARA | Anuau e
ARUNWNAATIVDIHEYUING LAY 1 2550 5
UmTFIuEYUIns vy @y 1 Amzaglas (nwilng) 2542 1
WmssuaEulnsng 16y 3 Yvinme (el lng 2545 1
LF]%ENU’]E?HUIWﬂV]U 2555 2
Laﬂﬁﬂwrﬁmqmﬁmnmmm'%'mmagulwﬂmu LAY 1 2552 1
Ayulwslosiuridmuuamisnisunmeg 2 2548 1
Aflosudayaiviy 2548 2548 1
Usz1I8 U UNYING 18 1 2548 12
U5z uTWAUNYING 18U 2 2548 12
U5z UTUAUNYING 18U 3 2556 n2
Fesyulnslulszvalng meud 2 2541 2
FesulnsluUszvAlng noufl 4 Auwase 2 2559 107
ersyulng o Fauaygulwsnsuings a.5unys 2556 n
Vs uFulnsng &y 1: Amzanulas (nnwidng) 2545 1
UIRTFIUEYU WS INY 16U 3 : YiRmA (N1Y18ng) 2546 1
Ayulnging 1: AnA1IReY 2553 101
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GRAPHICAL ABSTRACT ABSTRACT

Persicaria odorata Lour., a plant that grows abundantly

Evaluation of the mutagenic activity of Persicaria odorata Lour.) extract using the Ames test 0
-

Ames test RS throughout Thailand, has attracted significant attention from agriculturists,
mmﬁ'\(\ N 3 the general public, and researchers due to its potential health benefits.
N

gpee e Although products derived from this plant are mass-produced and widely

available, data regarding their toxicity and safety remain limited. This

T

) +59 extyme
mmm i A""’““"' vy study evaluated the mutagenic activity of an 80% ethanolic extract of
&% )) - = Persicaria odorata Lour. using the AMES test complied with the OECD

marceration a 40% ethaol (& B

\,::;./1 test guideline No.471. Four strains of Salmonella typhimurium (TA98,
[
TA100, TA1535 and TA1537) and Escherichia coli WP2 uvrA were treated

ﬁ Pusicaria odorata Lowr. extract

e e gty e s et with six different concentrations of the extract (15, 50, 150, 500, 1,500

ChanicalQulty cotrl
« TPt Gttty Anin D

Cbrinety
P "

and 5,000 pg/plate) with and without S9 enzyme. The results showed
that the extract increased the revertant colonies in TA98 and TA1537 strains treated at a concentration of 5,000 pg/plate. In the presence of
S9 enzyme, a more than 2-fold increase in revertant colonies was observed in TA98 at 5,000 and 1,500 pg/plate, and in TA1537 at 5,000 ug/
plate. No significant abnormalities were detected in the background lawn. The observed mutagenicity of the extracts at the tested concentrations
suggests the potential for genetic abnormalities. Further studies, including those animal models, are necessary to confirm these findings and
to comprehensively evaluate the safety profile of this plant extract.

ArdnAgY UNAAED
ansaiainuwn; finwwn (Persicaria odorata Lour.) Lﬂuﬁﬂﬁgﬁu\ha‘lﬁ%ﬁqnmﬂmmﬂismﬂ"[‘wﬂ isuanuaulaan
mUszdiuanudannde; Wnwmsns Uszanasurialy uavﬂfniiTaamamﬂiuanaaaiswmﬂumiﬂaar’ﬁ’uuam‘ma%uﬁmm’w Tnsudanandaust
MInenatewug; e mieiuegauwIviay meanamuwmwﬂ-ugavmmUaamnuuaﬂuaﬂ mafnwniiiagUsradifiayssdu
Aleud mmannsansenaesugvasasatainunaiatadeg 80% vuea fe3tiond $198¢3891n OECD test
Keywords quideline No. 471 Hidfa Satmonella typhimurium 4 anesiug (TA98, TA100, TA1535 uay TA1537) uaz
Escherichia coli WP2 uvrA finuianagau 6 seeu (15, 50, 150, 500, 1,500 waz 5,000 ug/plate) Tussuuinil
Persicaria odorata Lour extract; waylifioulyl 59 wanwswmamwmmﬁanﬂunLn\rﬂus.‘w Haiioulat s9 LﬁmiﬂTaﬁﬂmaﬁuﬁ'Lﬁuﬁumnmﬁ
Safety assessment; 2 wn Tuaneiug TA98 uay TA1537 wmmwmju 5,000 ug/plate druluszuuiiioulyl 59 anIﬂIauﬂawwuﬁ
Mutagenicity; Wndunnnda 2 wh Tuaneriug TA98 finmnandudu 5,000 waz 1,500 pg/plate uazanoiug TA1537 fiarw
AMES test Wty 5,000 pe/plate nvwanageunEELS TiwupwERUNRYEY background lawn dsn1sifinmsrie
naneviufluansatainumiivuevesey o1evilfiiaanuinUnfvesiy mmsnanmmﬁ’uéﬁwmnmmamm
Whimsneusisie edlsfinumsiinmeaeubududummaensdludniaasmienalndedniui e
Whaneuiulalunistunuslnavierhudadosidell
*H3URAYBUUNAIU: praw.s@dmsc.mail.go.th DOI: 10.14456/15t.2025.21
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Using the Ames Test

3091 gavias’’, g93n duma’, Uaen Asiuvisuiuwd’, wsna anssedng,
M o e
widy Auasgylalag’, As1gs szawed’ uaz dnddde dounas’
Wijittra Sudhong"’, Sutjarit Aunkat’, Padtaya Sirinantananon’, Praw Suppajariyawat’,

Pornchai Sincharoenpokai’, Sarayut Radapong® and Sakwichai Onthong®

TanUudvayulng nsivenmansnisunngd

! Medicinal Plat Research Institute, Department of Medical Sciences

UNANELD

UWUIY (Zanthoxylum myriacanthum Wall. ex Hook.f.) iufiwayulnsffinsldusylevdegrsunsvargluaipmile
& % P a £ v oo v a v o

vaaUszwalvesislusuemsuavnisunmdunulne lnefigninundyinevainvane wu dueyyadase duniseniau

Fudeuuaiise uaziwes swdmailuiaundundadoeiang g wideyadueulasndevesansainusueiu Gudidain

v
o I3

dalu Adeldefinwinisnenateiuguesansatauzuviudieisnaaeuiond visluanzifiuazlifiioulesd S9 nsudu
Toeldi@awuaiitie Salmonella typhimurium & @eWug lawn TA98, TA100, TA1535, TAL537 wae Escherichia coli
U s 1 2 1 T a 1 o & du YV @ U £ 1 = 2
aeiug WP2 uwrA man1snaaanudt arsadausuriuliiiamsnenaneiug dhiiuinasadausueiuiianudasndy
Tusedunils mnfnsihansadauzuriuluimundusvidendadusnsndudesdinuluddndeluiiielilanulasnsouay

= ] =
UNIDONDUINVU

dfigy: Msnenanewug ansafnuzuyiy Bvaaeuloud

* Corresponding author: wijittra.s@dmsc.mail.go.th

Received: 28 luw1g1 2568 Revised: 18 ﬂqmﬂu 2568 Accepted: 24 ningIAu 2568

Fw9ulszal aanduidfuayulng 2568 ?D!

fAanssu



doyavily T19TauveRunAgla WANIFANTUSIY  Aanssu

15d15MSUNNEUNBINEUR:NISUNNENIIAaN  Journal of Thai Traditional & Alternative Medicine

22 aiuil3 Aweav-sw11Aa 2567 Vol.22 No.3 September-December 2024

uwusAauauu

msﬁmmﬁ%’%Lﬂ%ﬂ:ﬁuazmsmqaaaumwgnﬁawaaﬁ%’%m%ﬂ:ﬁ

wsunauuiivase ludananfinrnalaislasunlnnsdaantvan
AUTTAULHY

o ar

U naadu’, W555) LAaNAgUSHI, andmd 150019R5, ASINYS N9e, ANAIYEY saunas,
A31990 FaaNYIUNUS, aA1TE drawTna
amuisIseanulns naximenenansmaunne suane Yy Sunewes Sminuuny3 11000

*g?ilﬁﬁ YOUYNAIIN: thanawat.t@dmsc.mail.go.th

ar L]
unAaygs
o @ d o > . Y 0 o ;’ v
umiwazInguszasa: Ay (Cannabis sativa L.) ldgninnldlumssnmlsaduamisTosm as
wyhwuludan e madilalasuauniuea uilumsnesngnideimlszam uazamshhivengnide
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VOUNAIAUTTDUSYY (Ultra High Performance Liquid Chromatography, UHPLC)

Faasann: uvadiu 3 Suaeulun msenniiinnsnnamsuauniiaeoa uauniiuea uag
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Finngiuazmsianziliinamsuauniaesa uawniuea uazaaiilalasuauuivealuseasn
AY I 12 428819

wamsane: wamsnadeuanulFldueaiiimagrdandn nuhnsnesguveauniasea
spvniven uazmadlalasuaviniivea Hansauzihuduasadudreanududiu 1.05-104.90, 1.00-99.60
uae 1.00-99.90 luTnsnsu/daaans mudidy Taoiadunseans anduius midu 0.999, Afevazueans
Aunduoglugag 98.99-100.39 Iadiiavesnisasanuveauuiinesa uauiuea uazmailelas-
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enlnewa: M ITIRTzilSnamsuauniaesa uauiniuea uaziaaiilalasuauun-
ﬁuazﬂ.u'?ﬂqﬁm?aﬂaﬂﬁmmﬁ'amﬂ?m UHPLC fifianniy aunsoldasnaevmsaiaseneniymusiiaia
fedhazansienuea lnsdssvand namsnaaeunuldldveaisinsinuimnaeghunusisensy
1% S msdnneimianniulfnalumsinsziies Simsmienigmanaeud qe azain azsais
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HAAAIAISANAAILANIUANAINS A UG aNITINeIwAagLawbasl
CYP3A4, CYP2C9 wa: CYP2E1

SLa o

Eﬁiﬁ"ﬂi wau,au LAYNURS 'mmms ANRIYE BB‘H‘VIEI\‘I anmm 'W‘HFITVIS"I
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unAntia

unﬁma‘vi'ﬂqﬂswmﬁ 328 (fingerroot) W Ins neilfifuenisuazenlumsunmaunuing
swnuitenuinasanadaoienivea mﬂmmﬂs ‘nwuqmwNmammmamammuﬁnumwiums
wmuuﬂummawmnmmﬂuu"lwnwaqmn1w smmqmmu SAR-CoV-2 atdlsfmumsimansuaives
miﬁnﬂﬂi:munﬂ%"luggilm‘nnumuwuﬂwnuimmﬂ pAaduaInsmsEnINemazasanaayulns
(herb-drug interactions) L‘ifmmnmiﬂﬁﬂm;u"lwsmaﬁwadamu‘lmﬁ‘lﬂﬂiﬂmﬁ 450 (cytochrome P450) Tu
msAnITitioAs 9 ALHARD CYP3A4, CYP2C9 11az CYP2ET tiieann CYP3A4 mmueladoiluiosnain
ndesas 50, CYP209 wmueladen warfarin ANGYTNI$NT (therapeutic index) 1AV 5IU81 CYP2E 1
mueladueansaediimsuilnaiuedisniun amzditotsauladinumavesmsaianszanouazas
t'iﬁfg‘ﬁ'wu‘lumiﬂﬁﬂﬁiamsﬁmummmu%ﬁ CYP3A4, CYP2C9 t1ag CYP2EI

FEmsann: wionasafamhinszanedaemsviinlu 95% enuea afaaz 72 1 3 ATa A
SnszirianazlSinamsd iy gunmmaniivesnszeduniesannTnns iivesnanlse@nsamg
(UPLC) naznadaunavesmsananizmodeoulmi CYP3A4, CYP2C uaz CYP2E1 #10n5A3193ATIEN
ﬂ?u1mNﬁmﬁmﬁﬁsﬁﬂﬁuiuﬂﬁﬁ%ﬁ”w)'1mu"lcuﬁua~mig@ﬁ'uﬁ’mﬂmﬁnﬁﬁmsﬁmum (fluorescence)
fuummstudwesmsanansgyonazasangiounuaIsAIUANAY (negative control) TalA @i
azmﬂwh’flumsmaanﬂa 0.25% DMSO 1aga1inIuANUIN (positive CYP inhibitors) 18un ketoconazole,
sulfaphenazole L12% tranylcypromine c'f;aﬁlumiﬁaanq%%dﬁuﬁyuau"lmﬁ CYP3A4, CYP2C9 uag CYP2EI
mud sy Taouaasmaidiudevazveanisiuds (% inhibition) A1 ICs, 1A WATIZHHANIIADA

wamsfny: wumsdAyranlumsanaenueavsInizae Taun pinocembrin 1AL pinostrobin
TrefSinamsii 6.0% taz 12.0% wiv veuhminasadants awddy dednnunnuduiuves
pinocembrin tazluas el 1171 uM uazal5ina pinostrobin AL 22.20 uM ienadeugni
vosmsanauazasdngy wuimﬁﬁﬁﬂﬁqwﬁ(ﬁngmu"lmﬂ CYP3A4 nay CYP2C9 ualifinadooulan]
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Background

Zanthoxylum myriacanthum, known as Ma-khwaen, is widely used in Thai
folk medicine and as a culinary spice. The whole fruits, including pericarp
and seeds, extracted with 95% ethanol has anti-inflammatory potential, but
the mechanisms of action need to be validated.

Aims
To investigate the anti-inflammatory effect of fruit ethanolic extract.
Methods

The extract, prepared via 95% ethanolic maceration, underwent HPLC
analysis for quality control using L-asarinin as a standard. lts anti-
inflammatory effects were evaluated using the cyclooxygenase inhibitor
assay and RAW 264.7 macrophage cells through MTT cytotoxicity, COX
inhibition, and RT-PCR assays, measuring inflammatory gene expression
(COX-1, COX-2, IL-1B, IL-6, TNF-a). Statistical analysis (One-way ANOVA)
assessed the significance of findings.

Results

ZL1 extract, obtained with a 14.32% yield and containing 0.040 % w/w L-
asarinin, demonstrated an ICso of 102.46 pg/mL on RAW 264.7 cells.
Notably, ZL1 inhibited COX-2 activity in a dose-dependent manner, while
showing no effect on COX-1. Gene expression analysis in LPS-inflamed
RAW 264.7 cells further revealed that ZL1 down-regulated COX-2, IL-1pB,
IL-6, and TNF-a at concentrations as low as 12.5 pg/mL, indicating its
selective anti-inflammatory potential.

Conclusion

Zanthoxylum myriacanthum ethanolic extract (ZL1) selectively inhibited
COX-2. It significantly suppressed inflammatory genes (COX-2, IL-1B, IL-6,
TNF-a) in LPS-induced RAW264.7 cells at 12.50, 25 and 50 pg/mL,
demonstrating its potent anti-inflammatory effects.
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TapUszadiadnudofamaaiivaslunss anlid Tnosrusuiadslunseanlaididiuu 15 dedia
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2566 flaflunan 2567 thwnivasusiinayulninuvanaunsuisuiie Saduiadrwazdaiinssald
#1984 1 #7881 wulae DMSC 5358 asaenaneaniaiaunisveaauljiteinindad wavlasunly
snalwilaiauns Anwmani - f#End Taofow Ulnanady Winadmusendildazandlunsn
Paansainini uasasainfeniuea namsdnemud lu nszanlasn feauiniu Ninhydrin T5
uazwuans Alanine lumsdnedanlasuinsnsfleilediouns sanmsitessiiSmannde Umandte
uasindliarandlungs Ulinuansadadiemi wasansatadauiamuna ey 9.03+0.93, 12.60+3.56,
1.47+0.71, 23.68+3.23 uay 12.32+3.11 SavazTavwnin msdiey ﬁaqaﬁlﬁwﬁﬂﬂg}mﬁ IAvianIgIul
anamwaayulnsillusisunassneiaulnslnodaly
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winuisAdayulng aatudiliwunasinassulunsmuauaanesingivandlwseiial n1s3i
dinguszasdi adnudaimusnaaiivadunsziiln Tnoswsnlunszidvadnn 14 fets 2n
umassssumRuar ey lniluuiss pllmavessmalne shnsfiunviassyihaiaunanu 2566
flailunay 2567 dnndnwlaodeuisufufaniau (authentic sample) 15 usnaniasufisnns
isdisiity S 1 fed hinsenaenaneinaalinolfitonsied uadasninsilelaid g
AnwmBrnaemstu Wnadseandiliazanlunse Pnuasadain wssasaiaiaoenivea
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1ﬁ~L|':Tu°f*:|uﬁ1;‘u'l.‘n':ﬁwmwﬁﬁmmméqﬁﬁmﬁ Fruwnmagulnsiiuss e uasaruayulng
nsinemandmsunnd Wady 18 datie wriesiradnuuzen q fail sansfneUiRsemaad w
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Eund dAumud RF 94U Quercitrin naaay qﬂﬁﬁﬁuﬂugﬁéﬁwﬁﬂ b3 HPTLC- Bicautoaraphy wUasH
fquiduayyadasy salaeiulinuasadado 95% waynuaa uati dawiafu 10,16 + 6.12 uas
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11.36 + 2.33 waz 2.95 + 2.03 %lambnin auddu nanisiessivinamsiuluaglyg Tasiin
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ayulwsihunldlud duoludoewdnuasnd Waufieis uisinfing uilafinoanmannsminuas
w thastaitn uazudld ismnignifunsdniay grdddauusiiGe uiuhamnseduunmudnuoe
aaiilalild 2 gila loun dhaaw dausssuiulififunady deavami wazdhady duvaauduliiiis
wiesdy flsatniiu nisinuedailiinoussasd i af nendnuasnianduanva ity 2 vils e
WEBusuENuuEndLIn TAENISENYIENELEN BIMATRYDALAT B spnsagUen dnvos aun
nAu sa uazAnmanwinanwlindamans el uanisAnudnuasmamaaaLiuehaay wLiullE
danasumies vadniiuiimaunstaeu uiudiedy uivli@baasmmdes ANHUENITaNIEIN A
yosuriurhaay uaslsduiiniaFusiesaioiomilouiy Snvaiuandaiuie uiud sdmunisazay
uin nsazaudiawds uazvurnvasansBumnnsieiy mnmaﬂﬁﬁﬁﬁMiﬂJﬁ%i‘fﬁﬂM‘iﬂﬁﬁﬂHaé‘mmxmd
ndvovvanausaan uazshsdy Wldlunsiaidormunsasaspingluinumsgunaslnglne e
Tdlunsmsiafigathandnuaimaasulngiathluaiiy ayunsliuuis 2 Tigneiianadisiasnis ERT AL PR
fufuderiinuazmstanuuraaulns Wanuaumoninuosalns

dndAiny: winel sy, uwiuelasy, drsaznanderm, euaunanimaulng
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P2-33 Anmsniamndurneadluusun

Ui @i uaz Lndu vasny
aniuddbauwlvg nadvenmandmsumg

UNARED

1zu doivenaand Citrus aurantiffolia (Christm.) Swingle. atluad Rutaceae Tusswlneld
Tufiavianaune Wenlafndusze tuduan Wududsznavuasiiiu "vndoany’ a1 i sueludy o
wdnusitA Tasswan vssumaimslamlsedieu delilssdiouming ufunia Wawndideyams
wdynveasEiuisauarTnud widiliideyamundumasdu nsnenadaiieil g uss asiiladnu
ansaenndimvadunzun lambduvaduszunanfnnansuznamnialaonise gui nAw o
uazdnwzmaamanwlindasanssal nansdnednuasmamaemuiluidderaumine aly
v Anudamiien Haluweu %u‘l.uﬁ'ﬁmuuﬁr& Euﬁmﬁanu Uanlusuvioumas vaulundn dnduamiy
Snumennaaniefiiudoune Swnzvedlussum suiadeduidlulszneudan YnluwuuweusTilein
wadaaasainn dudngUuTdy vawawuuiuy sanisinumaneuznandaveaddun s 14
Uszneumsiuduandneal lunzunuasléiduieyausznounmsdo dadmun aanmuinigiuead
ayuilns dwiu mirsmaauannm milulasyuaseyulng

ddAny : Tutzurs, nsusnaandacm
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P2-34 dnwaznandvramvaslunszanlism

i Saubisna® uaz Iwdu voady
anmiuddsauulng nafnemaadnisumg

unAnta

nszanleisan faivumanddn Justicia sendorussa Burm.f. 196 Acanthaceae dpvisafiuiiug fo
dunimay Wowdwon ddnhwundulivn luoridouseas Ranazddudainman nonsandudadieanly
wadaeis insdilulfifueiuialunsnelsa A9 WU unlaauauanuta unisuusdainana
uATlsafuds fudy uflnfsus Teain wasle nsinmadailiingussasddiodaving DY LN AT
vnwadlunszanlad drlua@nnsneueniamana eoednwuesdsis 8 AU LaLTE AN Anseng
gamn Tnofnwdnwaddasahuidadamalindamanssml sansinmndnuaniamma nugnsasl
wifs Fideiaa 'luﬁﬁuyﬁrﬁgt_ﬁw anuau @unatsluwasniludasudidn TaulugauEo dawluGan
way vauluiidnwundundu dnduday savudniay Snunsnigamaiidudnuusdunzeadlunsy
gnlain iaulaitwuldun waddindadnoluiindndalagn Fowludnmaantodofuivludmun dadedy
faluiueng wendadafuindnily voansdiwaduwiadeduisve sdunanluuazdmily wooumans
wad wuran uazUinluwudlaerledin neluwadwissinmuiasadnudnus uaswembdiu safldan
msfineiasnsadilldlunsiaideiuuanasguiasnsaiuauamnmaas lu nszqalidn Lazi
doyasiuaunsirilulunsmiludisenasgiueeglnslue (THP) Aald

ArdrAn: nszanlid, Suniuer, demiway, Justicle gendarussa Burm £, dnwammaandiim
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P2-37 NMSWRILILAENTINAFUATINGNABITEN15MTI93LATIEWESA A Quercitrin
Tusinadrauwysdaaalag3s UPLC-PDA

e 29, S dadles, ustnstu Ailusi uas Aty souna
anriuidvaulng nafnemeEandn umd

UNARED

irsdtaniliaine maEndin Cissus quadransularis L. ensdrdyatvanund Wil q-’n'émqm
fine ) wu quiiunisdniay qridfmueyyadase qritigensean wazguiuiadasmonsmin Jus us
wudtludissnessunayulnsneddiideiwuminiulSinuasddy Fatunnsd nmﬁﬁaﬂﬁ’mqu-ﬂ:ﬁw{
W oI i nrsnsiasisiansdidn querdtin Tufatameiden Tnenisadaiaodadiois
ultrasound-assisted extraction nturTingeilaussuy UPLC Timadinl hypersil gold c18 (1.9 pm,
2.1x100 mm) Slozdlalulnsduaninivsenaudaoniaadiin 0.19% Duvand auil anny aradient 7 flow
rate 0.3 Ta@dassowdl uaz run time 13 Und asadadoe PDA finnuumadu 289 wiluamns sanisnaday
AINUGNABIYBYTE Nudt d1ansiesisiiivagaufie 0.0005-0.1 fadniudaiiading Iarudniudidu
WWuesaiia @ iy 0.9997 f1 %RSD vasmanedauatiiindlusiada repeatability uas intermediate
precision U 2.65 LAz 2.47 muEdu A1 Y%recovery vasitaylugi 98-102% A1 LOD wax LOQ vas
8L 0.0001 way 0.00025 dladnilmoiladans nuaE 1Ay TRUNaNSATITIAT VA TDU14991 8 Aad1
nwu guercitrin daadauiuaglugie 0.009-0.057%wAv ﬁqt_flﬁ'l'ﬁ'ﬁ‘ﬁﬁﬂ'nummxammuwﬂﬁ'ﬂuiﬁﬁu‘iﬁ
druiudnvinlulunsmllusswesguoegulnslnesaldls

Addng: wrsEienn, quercitrin, UPLE
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P2-38 nsussliuandnvusniuai-iandvasnunsauilugd

adan sudnd®, 5y Hudies, nuatsa Fui, Eogad suafelsnd, wadel daau uazan
aohddvanulng naudnenmanimsinmd

UNARED

prouitud (Abutilon indicum (L) Sweet 23 Malvaceae) \hufiviiiidnuosShujulionadn &
prumsd gdliifin 3 was ludiduitials sevulufuiiuedn aonddudasuadn 8 5 ndu suldaialulu
Uszinalnumiuiisning Lﬂuamﬂwiﬁﬁm=Tu-tiu"[vﬂ"|ﬁ'l°r]’ﬁ’m%HJmﬁJﬁm::ﬁmfﬁmﬁ'luLﬁaﬂ ATUNTENIEL WA
Frusuyadasy Feludagiudilifinmsdminnusiuinsgnlunununauaine osayulnsniing sniduilssg
TngUsrasdiflavssfiunadnunsniani-Randuasiunsauiiud Trofusruaimegsnnunaasssusf
waz e eralsie 19 a1 warrinatuayulwinsyivivimaadnnsuem i inseens Ty 1
FI88714 SERITaAi o Su1IRY 2566 - unsima 2568 hamvedaudjidurmiaaiiuase o ndneainiaail
38 TLC Swmsnzifnanuiu Waadsandldasaidlunin Wuwasainiosvhazais ua
AN WUl drumilafurasmuasauiudtuauindy Ferrc chloride TS uwaz Ninhydrin TS A79#579
londnwainuaiid1eds TLC wuaiinas Flavonoids, Phenolic uaz Terpenes nan1simsisvliunmu
Fronaity Uinondnsan Uinondnliasandlunse Wuaasatadaoh Ginaasaininenies i
Wiy (@edn & AT UIULLRTEIL) 76213, 9.7£2.0, 0.520.7, 16.043.5, 5.6:2.2 % Tauuimin
AHAA -'aifamﬁmﬂmﬁﬁﬂmﬁmmmﬁﬂuLflmi’mdaﬁﬁumgumﬁmﬁwﬁﬂ3'1mﬁ°5§wmm1w°shm (Thai
Herbal Pharmacopeeia) 1asmuniouilud dalulusuian

Ay : aseuilud, padnuwusraedl-HEnd, Abutifon indicam (L), Sweet Malvaceae
*Corresponding author E-mail: lalitar@dmscmail.oc.th
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P2-40 msiaszdaanUsznauntamil luansanmanwwanae

Gas Chromatoeraphy - Mass Spectrometry

s = A e ae
gl wi3lanar, Wit Anatunies uas dnAddy Daumes
anriide s nsutnaenandniiums

UNAnt

fnwws via anli (Polyeonum odoratum Lour 238 Polysonaceas) 11 i ef finduvay saiau
flassnaoman enfviu gaeduas widuAy wito Snelsmlan uiioads Waliwsmoadnuniiasedeiin
Infiuad dsasswanding1n nsdnwi TaliegUsrasdiflaiiesisiasdUsnavmaniivosansatnidnuwmn
TnuwdenasaimdnumsasiEnnedradasluiriasamoneadave: 80 uarvnasaimliuviaieians
Vwiuuutienuda (freeze dry) 9mimharsadmdiaseidieitutalasulnamfl-uaannln g’
podniyiin DB-SMS uwiafnn fo BFen sampfinsiwmediGud 100°C aufs 200°C Fwdni 20°C deund
o HliA 290°C w5 i AmeiuarUsranasadialusuny chemstation Wisufaunaiasz
Mass spectra AUEIU 18 @ Wiley Reaistry 8" edition/NIST 2005 Mass Spectral Library d1vunm FITLATMNTS
Wisudsuninninioeas 85 wuiiEnTaindnueniiats 1-dodecanal, nonadecane, 2, 4-di-tert-butylphenol,
caryophyllene oxide, pentacosans, drimenol, neophytadienes, ethyl palmitate, sodrimenin, phytol
uss ethyl stearate Tawaz 0.94, 0.66, 0.46, 0.44, 0.47, 0.82, 1.14, 4.54, 1.18, 5.80 uaz 0.61 mwedy lnadl
5I831UITET caryaphyllene oxide ﬂﬂﬂéﬂﬁ’lﬂﬁi’]ﬁ witlam Arunzds neophytadiene o patoians
wasAmdai phytol foprSnaioing uidhiay masdnwinhliausessyuinueeadlsnaunaniiues
afngnwid vz lenilunniludasend evawsdndusianasadadnunefif erduseuudseam o
2IEATER andee Fued W

AdA: arsaiadnu, asflseneumard, wialaanlansd-uusannlnsalnd
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P2-41 The study on the classification of Piper nigrum L. varieties cultivated
in Thailand usine molecular techniques

Siriyaporn Dhammachat* and Koravit Somkid
Thie Madicinal Plant Research Institute, Department of Medical Sciences

Abstract

Pepper is a medicinal plant with high economic and medical benefits. In Thailand, many
varieties are cultivated, such as Palean, Ceylon, Sarawak, and Prang Tee. Each variety has different
fruit sizes, aromas, and chemical compositions, leading to diverse applications, particularly for Thai
native pepper variaties. To detect adulteration amone these variaties, this study employed molecular
biology techniques to classify each type of pepper. Four pepper varieties were collected for analysis
of nucleotide sequeances in five regions: the rbcll gene, the rpslé gene, [TS1, the matk gene, and
psbé-trnH using NG5S technology. Subseguently, SWNRJANDEL positions were analyzed using
MassARRAY® technolosy. The results showed that the rbell and psbA-trmH genes exhibited low
differentiation amaong the four varieties, precluding further SMNF/ANDEL analysis. In the other hand, the
rpalé, ITS1, and matk eenes showed 6-10% wariation, and nine SMP/ANDEL positions were analyzed
from these three regions. The study found that both technigues could distinguish three groups of
peppears: 1. Palean variety, 2. Ceylon variety, and 3. Sarawak and Frang Tee varieties. Therefore, further
research is needed to analyze additional nucleotide sequence regions to differentiate between the
Sarawak and Prang Tee varielies. The knowledge obtained from this study could be further developed for the
molecular tool applying in agricultural, industrial, and medicinal processes to gain the piper econamic
valug in Thailand.

Keywords: Thai piper, DHA barcode, NGS, MassARRAYT, SHPs
*Corresponding author: koravitsgdmec mail goth
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P2-42 Panduratin A inhibited ability to damaee the endothelial EA.hy326 cells of
Candida albicans ATCC10231

Pattanan Ma Pattaluns™, Sasiwan Tuntoaw', Warinthorm Chavasiri®, The Thanh Neo®,

Yuwadee Mettametha' and et. al.
'Medicinal Flant Research Institute, Department of Madical Scences, Ministry of Public Health
“enter of Excallence in Matural Products Chernistry, Departrrent of Charnistry, Faculty of Science,
Chulalongkorn University

Abstract

Candica olbicans s a predominant species causing candidemia in hospital acquired infection.
Its ability to damage host cells is associated with high maortality rate. Panduratin A, a natural
prenylated cyclohesxenyl chalcone, has been reported the pharmacological properties such as
antimicrobial, antifungal, and antiviral activities. This study aimed to investigate the effects of
panduratin A on biofilm formation and ability to damage the endothelial EAhyS26 cells of £ albicons
ATCC10231. Panduratin A was isolated from the ethanolic extract of Boesenbergia rofunda rhizorme
and identified using nuclear magnetic resonance and mass spectroscopy. For virulence factors of ©
albicans, the abilities to farm biofilm and to invade into the endothelial cells were determined by
thiazelyl blue tetrazolium bromide (MTT) reduction and lactate dehydrogenase (LDH) release assay.
Moreover, the fluorescent dye staining was performed to assess the internalization process. Althouch
the biofilm formation of C albicans was not altered by panduratin A, the ability to damage the
andothelial EAhy326 cells was sienificantly decreazed in a concentration dependent manner (p-
value=0.05). The half maximal inhibitory concentration {ICs) was 7.29 phM. At a concentration of
10 ph, the number of adhering and invading O albicans was also noticeably decreased. These resulls
suggest that panduratin A might play rola in the inhibitory effects on & albicans-induced endothelial
cells damage. It contributed to reduce cytoskeleton rearrancement and inflarmmatory sicnaling
pathways. Therefore, panduratin A might be a potential natural compound for treatment of the
blocdstream infection due to C albicans, an invasive candidiasis.

Keywords: Panduratin A, Canalda albvcans, Biofilm formation, Intermalization, Host cell damage
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P3-11 nsAnwIAMAIMNILATITENd vaeuaUTzLIUAY

ar

o ar o a Ao ar ar
3R SAudsY, a0 walans, An@ddy dauvas, wasnedu Milusal
aoiidsaulng nssfvemaadniEwnmsd

UNARAELD

savazwanas s ududd i uedutaans dulafadssduiounass ¥AUNIVBLART
Wugulsenavludidusudaues pndndassmvnni dasnndilididadwuainsglumsnaus
AUNTNYBREUYELILA TaiinsAneRmun i dnduesausruiawng lnenssiusateyulng
fraenadneds 2 faaths kazd earndueismagulng 16 Mada Fuitsamai sl Sesirdadmun
WIRFEINTBIYELTE wIALAY Angiendnenliniaeiiiodiitendind endnwadniaaiiie Tasuilnns el
visuarlssiivaunmniaeidfidnd liuanisdnwdail lendnuainaaiuaslunduaivsond vals
wosduazilaslunsARald rutin Khuasdivy mstssdiuruammandfEndiinieioed n ooy
s slT meuT Y Uiurandisay Yanandildazaelunse Uinmuasadadiseniuaa
wazansaiaimiviiulanas 7.73:0.80, 12.12:2.20, 2.42:0.84, 3.70:1.89 Uas 12.5622.28 Tamtivin
awdniy athaanisdneidlddadwuaninssiueasuavesurauasludisunssunianyulns lno il
vuasnauasvsaud atliuasduaziy Wmmarsdudeidnsiundnliiiviasas 9.0 Tasdwiin
Vrnoudrsliiiuiasas 160 Tasiwln Gwandiiliszawlunsaldduiasar 4.0 Taedwdn Uiuna
ansafndnanuasliteondidasay 1.0 Tnodunin Uinaaisadadoihlidesnirfovas 9.0 Tnuhwin

ddAn: fodnmannm, wETENE, vautruwag
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P3-12 n1susuiiu ABMANHFUENTILAULASATEN TN YD ALY aluludnuzuiy

ar . - o e as )
a5 Junilansudia, audnd vuana, g Aflanny, dnfiide dounas

aoriuTiaaules nusfweerandniEud

unfAnea

sz Tomarindus indica LA FABACEAE miudrsioiuelusin dgwiduneid uiviasdaa
ufa oy Wasndsldiinusns srudmiunsruauanaweagdlsaiainay ansdnlundsii
Faguizasdid o dmidadmusnanimand aluwdaurem Tassvsuist sudauzat a1numas
sssumfludmiai 9 vasdsewalne Sy 18 fMadi dunfigadiandnunianiiineiismauioug
waztsrmainfidesd wud awnfunguvalavand nduariTulawmsn nedunsnazilly uazTusiu
dlafnuwaadnsasmasiuagmmonm wud Snaaredy Wanads Guodildasaislunaa
USnmasasainayuea warUSanaarsatndami dawed vednadoiuuessie wirtuasas
6.7540.73, 2.5920.11, 0.02+0.02, 7.11£1.08 uaza2.11+3.56 Tanimiln audriy Yadwmuanunimass
daludnsraasulddd msnsmandnualmasd fasasnduailiuand nduariTulansn ey
nampzily uarTusiu Uinamaudy Usineidrson uasUimanddiliazannlunse aasteiliiiufanss
B, 3 uazl Tasimein a1y USunuasaiadoeviues wasUSuaensadasem assidlddaundn
Savar 5 waw3s Tnodwtin mudrdu namsidoadsilanmsolifuncslunstmidatmuamaniiialu
wianzaniludsnsgrumalslng Weldlunsmunusaunmmaeissaislumdaue ey uavds

atfuayunIsIanT Thai Herbal Pharmacopoeia Tuawipndaly

fdAn: dslusfaueo, nrEeuanaua, audneusniaeiues menm
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wasmaiiaineenandin Enthring fusca Lour 146 Fabaceae Duaslnsludydumanusiaani
TawldhEandududumanluifuuiaudiungnd ussmanisumanadundu ndaia fa v fde
¥ dlasnayyivseiiadiliidadmuannssnludhsumssueayulsing Sdiarudndudadnm
puauinusiifdndvedfandumamanafilshdayaluldluns failulunswlludsunsgiue
asulwslny Tnudufedreingividdandumamaiadiuiu 18 Mol Pnuuassssumflazirud e
ayulnsluiiuiiniedis 4 vadlng sanisinwiamandimardEnddald Usimanmutufuidnefiuein
6.20:£0.74 Sbw/w USunildsan 12.62+2.98 Sew/w USuoudriiliazanslunsa 0.1320.27 Sowiv Udinmg
ansEfARII 11.593.50 %w/w USniaansadniioieniuaa 5.96+1.50 %wiw KaMsAnELonSneol
WaLRiE BN g1 flavonoids, amino acids, saponins Was terpencids nsfnslananwainIaail
asgEataamuaalaniilasunns W uileE U muans Lupeol anneanisinaiunsndavindaiivun
paummeaadandunamanslddal WunamduieEnsiwein Wity 7.0 sewie Winandlidiu
16.0 96w/w UFsnandaitlsiavarulunsaliiiu 0.4 seww PSmuasasadasdlidonndt 8.0 sww
wazlSunasainiueyiues 95% Lidaona 4.0 %wiw msnsaenaneninianiilaeiElasalnn sl
gilnfiaunald Lupeol Whuansdioy mamﬁﬁ’nﬂ‘fﬁmm‘;ﬂﬁﬂlﬂiﬂ%’tﬁuﬁagﬁ"mnf:-’s:TmﬁﬁTnTun-’mi'iuﬁw’|
wmsgueayulnslvonaldla

Andnfty: Byttving fusco Lowr, Wdarduvisaing, ausfmaalifidng, wadmealnaed], Tesuns iz
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Verification of a Semi-automated MetaSystems Platform for High-
Throughput In Vifro Micronucleus Analysis on TK6 Cells

Sarayut Radapong® Nathaphat Harnkit Tiyanee Sahad Phatiphan Primprai
Ittiva noonate

Medicinal Plant Research Institute, Department of Medical Sciences, Tiwanond Road, Mueang District,
MNonthaburi 11000

Abstract

The in vitro micronucleus test (MNT) is a key genotoxicity assay, globally recognized
and regulated for detecting DINA damage. Automated platforms significantly enhance its
efficiency and reliability. This study aims to evaluated the in vitro micronucleus assay using
TE6G human lymphoblast cells and a semi-automated MetaSystems platform. Following OECD
Test Guideline No. 487, cells were exposed to various clastogens and aneugens, both with and
without 59 metabolic activation enzyme, serving as positive controls. Cytochalasin B was used
to enable binucleated cell analysis. Slides were prepared with PI and DAPI staining for
automated image acquisition and scoring on the platform. Cytotoxicity was determined via the
Cytokinesis-Block Proliferation Index (CBPI) from 500 cells, while micronuclei were scored
from 2,000 binucleated cells per replicate, ensuring robust statistical analysis with One-Way
ANOVA. The TKEG cell lines, being a genetically stable and well-characterized system,
combined with the semi-automated MetaSystems platform, establishes a highly accurate and
credible in vitro micronucleus test. This platform significantly reduces subjectivity. with CBPI
2CV walues ranging between 1.71-2.29%, thereby enhancing reproducibility. Its high-
throughput capability. analyzing over 4,000 cells for CBPI in 40-50 minutes and 16,000
binucleated cells for MN in 30-40 minutes, ensures robust statistical power. Validation with
positive controls, including 4-NQNO, MMC, MMS, Ara C, COLCH, CP, and BaP, consistently
demonstrates clear dose-response relationships and assay sensitivity. In conclusion, the
integration of TK6E cells with the MetaSystems platform for micronucleus analysis of test
substances offers an effective approach for selecting various control agents. This synergistic
combination significantly enhances the accuracy and reliability in assessing genotoxic hazards,

fully adhering to OECD guidelines.

Keywords: In vitro micronucleus, TKG cell lines, MetaSystems, OECD TG 487, Cytochalasin B
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02-13 Classification of Cinnamomum spp. using DNA barcode technigue

Srikbun Khac-ngam®, Sirvapom Dhammachart and Koravit Sormbat
Medicinal Plant Research Institutes, Departrment of Medical Science

Abstract

Cinnamon (Cinnamomurm spp.) is a medicinal plant widely used in the spice industry and as a
raditional medicine. Different species of cinnamon have different uses. The bark from the branches
f Cinnamomum verum (Ceylon cinnamon) can reduce blood suear, the leaves from Cinnamomum
1ers (Cassia/Thai cinnamon) are used to treat flatulence, and the bark fraom Cinnamomum loureirod
Zaigon cinnamon) is used as a mixture of aromatic medicines to relieve headaches. However, it has
een found that many types of cinnamaon grown in Thailand have similar morphological and chemical
haracteristics, making cinnamon species identification difficult. Therefore, this study biomolecular
zchniques is used in this study to distinguish between cinnamon types by analyzing samples of four
pecies: O iners, C. loureiroi, C. verum, and wild cinnamon. Nucleotide sequences in the rbel, RPS, and
q1atk genes were analyzed to identify SNPs. The study found a total of five SHNPs in these genes.
‘he rbel, RPS, and matk genes showed 99.8%, 99.4%, and 99.4% sequence identity, respectively.
lolecular phylogenetic analysis revealed that the three genes could distinguish three groups:
"~ bejolohota, C verum and C. loureirad (which clustered together), and wild cinnamon. Therefore,

Jrther studies are needed to analyze other gene positions to differentiate O verum and C loureiroi.

eywords: Cinnarman, DR, Palymerase Chain Reaction, SHPs
Corresponding author E-mail: srikhun k@dmsc.mail go.th
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02-14 Naphthoguinone derivatives isolated from Rhinacanthus nasutus (L.) Kurz

against Streptococcus mutans and Streptococcus pyrogenes

lamras Kanr:hanapibmn"", Warintherm Chavasiriz, Felicitas Enez, Sunisa Kampoﬁchaidetl,

Ubonphan Kongsal, et al
"Medicinal Plant Research Institute, Department of Medical Sclences, Ministry of Public Health
“Center of Excellence In Matural Products Chemistry, Department of Chemistry, Faculty of Science,
Chulalongkom University

Abstract

Rhinacanthins, natural naphthoquinone derivatives, are mostly found in Bhinacanthus
nasutus (L) Kurz. These compounds have pharmacological properties such as antibacterial,
antifungal, and anticancer activities. Streptococcus mutans is an oral pathoegen, associated with
dental caries, whereas Streptococcus pyrogenes is primary throat pathoeen causing pharyneitis. The
both are major problems in pediatric populations. This study aimed to investicate the effects of
rhinacanthins &, B, C, E, N, O, O, rhinacanthone and rhinacastone on 5 mutans and 5. pyroeenes,
based on pathogenic characteristics, and to explore their structure-activity relationship. These
compounds were isolated from A nasuius and purified by chromatoeraphic techniques. The nuclear
magnetic resonance and mass spectroscopy were performed to identify their chemical structures.
The biofilm formation of 5. mutans was determined by thiazalyl blue tetrazolium bromide (MTT)
reduction assay. The susceptible planktonic erowth of 5 pyrogenes was determined by
microdilution method. Both Strepfococcus spp. were significantly inhibited by rhinacanthins C, N,
and Q, whereas the other compounds had no effect. The ability to form biofilm of 5. mutans was
dramatically inhibited with minimum inhibitory concentration at oq'" percentile (MICa) of 5.0, 2.5,
and =10 pM, respectively. The MICs value of rhinacanthin M for planktonic growth of 5. pyogenes
was 10 pM, whereas that of rhinacanthins C and Q were maore than 10 pM. All three compounds
were naphthoquinone ester derivatives. These results suggest that this structure micht be necessary
for antibacterial activity. Therefore, rhinacanthins C, N, and Q could be the active compounds to
eradicate pathoeenesis of 5. mutans and 5. pyogenes espedially infection in oral cavity.

Keywords: Fhinacarthing, Srepfococcus mutions, Sireptoroocus maogenes, naphthoouinone ester, structune-activity relationship
*Corresponding author E-mail: jarmras kgdmsc.mail.go.th
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RO1 3 Integrated Study of Morphology, Whole Genome Sequencing, and Chemical
Profiles of commercial Pepper Cultivars in Thailand

Wandes Inta®, Komwit Sombad, Somepetch Marsud, Weerachai Fipatrattanasense, Alisara Fuanckhurm and et al
Medicinal Plant Aesearch Institule, Departrrent of Medical Sciences

Abstract

Pepper (Fipar nigrnurme L), the “king of spices,” has a long history of cultivation and use im Thai
cuizsime and traditional medicine. s phammacological efficacy, including its analgesic, anticxidant,
antibacternal, anti-inflammatory, and anticancer activities, has been documented in several research.
This research investigated four pepper cultivars in Thailand—Falian, Prangthi, Ceylon, and Sarawak
wiere examining their morphological, genetic, and chemical profiles to determine their distinct
characteristics. Pepper of 190 plants were analyzed using principal component analysis (PCA) with 13
nquantitative characters. The cenomic DMA of four cultivars of pepper was sequenced by Illuming
technology (Macrogen) and 58Ps from the whole genome wene reconstructed phylogenetic tree. In
the chemical method, piperine was measured with HFLC, and tenpen was detected with GCMS.
Whole-tenome sequencing confirmed the differentiation of the four cultivars, supporting ohsersed
differences in leaf shape, stern, spike, fruit size, and frut thickness. Furthermare, significant wvariations
in piperine and wolatile oil content were found among the cultivars. Botably, the FPalian cultivar
exhibited the highest concentrations of both piperine and volatile oil. This study demonstrates that
marphaological characteristics, eenetic makeup, and chemical profiles can effectively classify Thai
pepper cultivars. These findings are crucial for selecting cultivars with hich concentrations of
medicinzglly valuable compounds. In particular, the Falian cultivar is suggested as a promising

candidate for further development as a commercial medicinal and economic crop.

Keywords: genetic variation, taxoromy, Piser nignan, Tha pharmacopeia, medicinal actiities
*Comresponding author E-mail: Wandes igdmsc rmai goth
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