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The Development of Herbal Medicines from Hibiscus sabdariffa L.
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8.20 Uay 0.08-1.65% lagtmiln auadu USinuasananeioniuea 95% uwag 50% dAegsening 13.72-

26.35 waz 23.02-36.12% lagumidn auddu USunasansatnaieii fiAegsening 29.24-42.86% lay
vhuedn TANAIUIBNTINENANEAININLATIAIEAS Thin later chromatography lagldy silice gel G L‘U‘U’JQ
AAAST LagdUNALYRY toluene-ether LﬂuagﬂWﬂLﬂaauw Tnel scopoletin 18u chemical marker uanaNti
Falainn1sWau13IsitAs1enUIuIMaENS scopoletin luwasenau3d Ultra Performance Liquid
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naadl And1a @einerdrans Momordica cochinchinensis (Lour.) Spreng.) 23f CUCURBITACEAE fide

v 4

uq léun Inuee dndm whidie dnvasmeagnuaans Tiowdes fnuannugidu Tudes sanauen
Uaneuvan dduuns Taiildu fvunudu o na melufiwdn Smnudy 9 e meluiadauoy 9 gﬂiﬁdﬁm
Asnsuauan wusmadenatu ieguiuialy Seeeunsldluhsuwnluen luiasmenlienden
whld Wuemen 910 Tdasean g winusas wan wile wAsednaewms wuarstudiunig 9 vesiindn
é’f\‘iﬁ chondrillasterol, cochinchinin, columbin, gypsogenin glycoside, hemsloside MA-1, momorcochin,
momordic acid, momordica saponin |, mormordica saponin Il, momordin |, momordin I-A, momordin |-
B, momordin I-C, momordin I-D, momordin I-E, momordin Il, momordin II-A, momordin [I-B, momordin
[I-C, momordin II-D, momordin II-E, momordin lll, nardol, oleanolic acid glycoside MG-1, oleanolic acid
glycoside MG-2 1udu 21n51891unsAneiaTiidsuSuiaesarsdrdyluind1t wuaisansiusn-
welsity, lalefu uasnafindnilgvidueyyedaszuasdilifinonusumsinvauammaaiivesaslng
yiathnreu Aagdifelahufnuidadedarhdetmuadndn ievsslovdlunisdaaiunisldasyulng
vintiuazndumsduasesuiln lnelddnmamuammaaivessailndriwagluiindn anuanisussady
A mvesaLlngg e $1ury 15 fege MnunassssunATiilonsieaeudoineimaninaumdnwgn
oy 9nFuee wagiureayulng 4 Mavssna aunsodnrhdetmuananiideduldsedl
US1NanTuR 873 Loss on drying laliiu 7.0% Taetimiin Usunaansatnseiin lidesnin 60.0% Tay
dhain Unauansatndeienuea lidesnin 50.0% Tagthin Usunaudrsan lahiu 6.0% taevidn uae

Usunandfluazanelunse Ty 1.0% Taeuimin
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WIn (MIC) 1 7.8 pg/ml uonanfifignddudswaduziiiven wazlvaauziis
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afindeth UTunaansatindg 95%Lemuea Usinand s uazUTunandnitliazanelunse Sannuanisfin
formmanaaivesmansaeuldaunnsgiudng 4 fail Usinuanuduliiudesas 7 Usumansadadaei
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Gamaae fdevnaineeans Nelumbo nucifera Gaertn. 33¢ Nelumbonaceae @1%§uni1s@n®inis
songysanlediudu wuin amzlsevaemidenuds Wuamaiiddyremiadulselane uaslsanaoniden
yesanes nmzlsavasndenuds iiatuiiesniinsfveslatulunlmasniden imﬁuﬁﬁ’qﬁdaﬂmﬁtﬂu
TaLaainasea (Cholesterol) nsanseduveslalaamaseatunseuadoniadudmenislunisdosiunis
Aelsavaondoauds drlutlagtu domareuileiifignianssdulananesealunssuadon wiefiteuldunn
Tuilagtu fo erlungu statin fleenguidudsnsduaseilaaanosen edudinsineuues 3-hydroxy-3-
methyslutaryl-coenzyme A (HMG-CoA) reductase uana1nil nsdudueulasiiifsadesiunszuiunis
aanglasiu 1wy mstavnaeulediiAsadesiunsdesuazgadulesiu 1y pancreatic lipase, cholesterol
esterase TainsSuinsazansvedlaaanesoaluluiad nsdudinisihdlaaamesea (cholesterol
uptake) Tuwadanldmedns ansadaeniusasnayulnslutamasin-£o) Faduasseneau PVP uasdl
USunuansana 20% ﬁqw‘éé’uﬁuau%ﬁ pancreatic lipase 1A ICso VAU 398.3 pg/ml 1T ULt unuans
119551 Oristat LL@sﬁg%éé’U&L@ﬂ%ﬂ HMG CoA reductase 40.22% 1A 1Cs LU 398.3 pg/ml
Wisuiflsutuansuinsgu prevastatin wazlviasuduoulsigatudousnataarslidanuuianiifiaiy
anzfAdldAnmaunmmaaiivestinans Tdu nsnmaendnvainiaed nMsliesesiviununnudu
USinanduazUsinuasada nan1sanwaanwnaaiiveslutimasmuinliuandensiaaeuujiteinis
Andulenaaaudig Cyanidin Test way nadeviudunaondnvaimaniisneislasuiuns i Tnenu
fea1sazatedui-ied udrnhludignisdewuasnielduasdnliloan fimue1andy 366 uluwns

NUAISHIAILDYR U 5-6 BTN

o B s1evuUs=91U 2558 an10uddeauulws 3 1
. y é z*"‘-" J

W T YN




o o/ o/ =\ = d' IQ‘ / ¥
n3esInaz IR IngAUNTaYUlnsaRNwgnSanludiuvasansann

| =

Uszinalneduduunasiniavesayulnsdunsiauear dassnaalunissnwilsanie 4 uinune was
wuhaulnsluszinaduiiviivsslonivesdauamngfanhasatauiaundunde fusimadoniie
auAmvsenaAnAusiLasue s eatuayunisldayulnsieaiu uazidunsiiuyarvosayulns ananse
Aldaelunisinuinevia uazdenalinulnedguainiia nsdnuideyanazatsununisdndunis

TAsIN15398laen1581529 NN LIS I UL Va9 ISUTIRRNULINNTLA1NUSVRIN VWA az IR A LG UTATIN1SITY

q Bl

9 o - o A

Ianingauiiieldlulasensideiinertesnunanaynsuisuing WdUSaniisame asiaseysidaniuvan
aunsuAsIuiY ninfieg19iivd198991u3de (voucher specimens) waziiusnwlilufiisSugiigszau
uwAnsuAngrmaninisunmd (OMSC) dielilddeyaibosiu dmduiludniulasinisisedu q
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981993 AT divdnaly
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N1SUNNEUAZA151TUEY INATNNINTFIUDIUHURNIT NsuINeIMIansnIsunng 31U 26 518015 394
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uleureaanw/nguszasauazilvanefuaaniw/aaul)ians
UsednUeuuszunnd w.A. 2558

\esannlufusesaiiuaiunsaviesufUAnisvesantduideayulng auu1nsgiu ISO/EC
17025:2005 azasuangnsiusedluiudl 28 waednieu 2558 fadu wleuienmunin Taquszasduazitmaneg
ATUAMAIN FIUAWRUNAUITZUUTTAMAN (WU URN5UsEITeuUsERna w.a. 2558) Fagfatiugnis
#99181155UT04 (Re-assessment) Wa¥YBYLILYDUYIN15TUTBNAL (Extended Scope) Feaanndary
ulsueaunmyesantu Aysiulunississinunagiannnunmvesunaaey Tianugndesauysal
Fedeldluszduaina wazufuugeussaninmuagyszaninavessruvegisdoiiles lnsdfnnUsvasduas

e Fruama T ISO/IEC 17025:2005 sz tludszanm wa. 2558 fail

TnguszasAfuamnm : lasunisdeanglususesanuaunsaviosdfUfins (Reassessment)
uazlasun1ssutesidvaaeuNvevLI8veULY (Extended Scope) Usednt 2558

MINNINTZIU ISO/IEC 17025 : 2005 A1nddnunsgIueslfuisins

Wwang : 1. Smeaeuiivesieangluiuses 91uu 26 598013

2. WneasuNvave18vaUIglATUNITTUTT 31U 2 518015

: 34 snguUs=91U 2558 an1uddeauulws



NANISAMUUNU

aoUudTeayulnslasunstunzifowduiosu jURN 571U UTDIAINEINITANILLINTFIY

ISO/IEC 17025:2005 %4UUANISNA@UAIUNITUNNERaEaI51TaY NdUNNINTgIUveIU]TRNS

Tususeaaw? (Accreditation No. 1160/52) 31174 26 S18n15NAERY F3il

O 0 N O

11
12

13

14

15

16

17

18

YNIINANEU

NIATIBNANWUNILALAIBDLATUNNNTH
slinfu Ve iUt
NIATIANDNANEBUNIUATAIEIBLATUINATIH
yiaRu eI g alas
NMsATITAATIEENBE 1T ud LR LAdLm
NIINAFDUNBLALUNGUY (Acute Toxicity Test)
NNIATIADNANETAUNINATAIEIBIATUINASIH
YUARIU VD IYUTALNA
mslesgitinaineseiuosdluayulnsaiiuiy
nsasvEouLlosiumaaiivesiiuy
nsasiedeulesiumanivesiinyateles
mimmaauLﬁaqé]’ummﬁmammL‘ffimmm

TR TERUsInaLluayulng
mﬁLﬂi'}zﬁmmﬁuwwaﬁmﬁﬂmLLﬂUiqa
nsAseiUmeaduluaulnsTaes
ATLUAIN
Msnsr9mUSinaueTiSetauedivulou
Tudiog19dem s
nsasramUsInaueiiselugldrivuidou
Tudioeg19dam s
nsAsIIUSINS At LAY s avLe
Fvuidoulushetedinga

NMSAT19MTe Escherichia coli fituiaulushets
d991929

A13MTIINTD Staphylococcus aureus fivudou
Tumpgn9dmsIn

A13ASIILTe Salmonella spp. Fivudenly

RN AN RR)

SUaLNES

SOP 12 02 001

SOP 12 02 002

SOP 12 02 003

SOP 12 02 004

SOP 12 02 005

SOP 12 02 006

SOP 12 02 007

SOP 12 02 008

SOP 12 02 010

SOP 12 02 011

SOP 12 02 012

SOP 12 02 013

SOP 12 02 014

SOP 12 02 015

SOP 12 02 016

SOP 12 02 017

SOP 12 02 018

SOP 12 02 019

s1evuUs=91U 2558 an10uddeauulws 3 5

4 a wva
naIUHUANIT

AUGATIIADULAL

Susesnmnnaulng

WosUuRnIsLduLm

el uRnsiiwIne,

s

AULRIIVTERULAY

SusosnnnINaulng

VRNIRIERRE

WEINY




A19U FI9N1INAEIY SWELENENT WoUfuRnng

19 NM9R59 e Pathogenic Clostridium spp. SOP 12 02 020
Fdudeulushednsdmse

20 mim’mmﬁa Pseudomonas aeruginosa SOP 12 02 021
fivudeulushognidnga

21 NIRTIVBATIZNFIDENIEINIBNETLIN SOP 12 02 024 ieaUfjun1sndaan

22 asiesigRUIunudantaneasauAiuiadu SOP 12 02 025
piperine ‘Lua:qulws

23 mMeTendsneyiuslansondueunsnzu SOP 12 02 026
Awinnlusdu-s-naladealuayulnsyuinme

26 nasATIenUTuIaeyiuslansenduaunsa®u  SOP 12 02 027

AwanluduludenTluayulnsuzanuuan AUYNTINEBULAY
25  msieszvivsinaseulanslnlanluayulng SOP 1202 028  SuseeAnuNIaLulng
meanglas
26 myweneiviuasatadesiuazioniuea SOP 12 02 030
Tuayulng
27 melenwitiinashtuveussveluasulng SOP 12 02 031
28 MTAATIEVNITUANFIVDIEN SOP 12 02 032

® 9UNINAFDU 26 $18MT LUFUTBIATUDIENTTUTRIlUTUN 28 WeAMIneu 2558

® SuMINAARUN 22 way 28 Wusunisnaasunvavensvauielul 2558

32UULeNE1T (Document control)
N139AIUAENUNIWBNATITTZUUAMAIN ISO/IEC 17025:2005 Tusaunisaiiiuau 12 thsy lag

N3RS ngu/Meslfuinis/aud/ide Mneatesiidunisnuniuenalsnseuy Weoduil 15

eX2p

wouaau 2558 lud 2558 Slenansiléunisdaiuasnumiy S1uau 218 s1en13 wunluenatsidai
wnansTvddwunidu wi (19 atiu) ws (8 atu) F (6 atu) tonansiléunsnuniw/udly 1y om (1 at)
SOP (61 2Uu) WI (20 adu) WS (77 atu) F (29 atv) wag LB (9 wu) Sienaismivauluszuuamunin ISO/IEC

17025:2005 $117% 451 519015 04 Judt 30 Fugneu 2558 fauanslunns

. 3 6 snguUs=91U 2558 an1uddeauulws




00 Management 1 24 4 65 7 5 14
01 | Safety/waste treatment - 1 1 - - - 1
02 | Test Method - 30 1 3 15 - 35
03 | Calibration Method - - - - - - 6
04 | Reference materials and cultures - 1 1 - 3 16 -
05 | Instrument and equipment - 13 24 10 75 28 14
06 | Sample handling - 5 - 3 - 17 -
o7 Cleaning - 1 - 2 - _ -
08 | Reagent/media preparation = 2 = 5 = 2 3

09 Standard solution - - - - - - _

10 | Training = 1 = 4 = = -

11 Environment - - - - - _ _

12 | Proficiency test and Interlaboratory - - - - - = 2
Comparison

13 | Method validation/Verification - - - - - - 3

14 | Sample preparation - 3 - - . - -

MIATUANLAZIAINTBNNIDIANNTaTndlusZUU Intranet WSavrameluaantuddeayulng
Tudsudseaia wa. 2558 an1duddeayulnsdissuuniIsAtuaquLAzLINTI8LBNAITAMA N
(Bidnnsedind) Tuszuv Intranet wsevieneluaatuidvayulnsinldnuegaudusduuulaedauauionans
(DocCon) Lonansiiuandneiingszuuldunionanseng o MAerdostuszuuqunIn ISO/IEC 17025:2005
faenansaruauiazliaiuay 1wy ulsvisaunmuas Ingussasdauain szl Adausisianng q
WHUUGURANTAS 9 59URNTTIENUNANITANTUNUALUEY 1871 LNE1TAMAIMAUUINITIANTS WU dile
AN (QCMY/HIRTFIUNSUZ TR (SOP)/ATUH TR (Wi/muuduiinn1suf iRy (WS) uazwuunesy
(F) TneguuRauansadrisenarsdnanlalaglideadisia (Passwords) d3uena1saiuiznnisves

a wva

WoeU TR (SOP/WI/WS/F) arupulaenisivisiaienanssiaiedneniaioaufUsnig wandesvalnu

s
=3

ntesdfURnsuasaudnsinaeu ne e-mail waglimiimiosu juRnisiluduimsinnisuaglnans
mshsenansmvruuAlivihilufes fiRins Taeddnnisauamudslivesfifnisasisasunisidnis
lonansunmBLnnsedndnaszuuinmsngluaatuifuanulng (ntranet) e tudl 29 ganau 2557
fngusrasdvaenisuanitelagniuauienarsaanmlussuy Intranet adonenisluaniudduanulng e
annsEYasmIuAsena1slunsduenaisatualunu (Controlled Copy) wandnglvigienses anAdy

AudasvasUsunansemuiltlunisyindiuenaisls Sevas 50




wSasila (Equipment)
aontuideayulnsdniunulazsuUssanunisaeulisuiedesdioingnmans/unsgiudedy
i3eaui (luszuunmnIw ISO/IEC 17025:2005) Usgddeuuszanas w.a. 2558 dmiuiedosilenenmans/
umsgIussdeinieauta (ussuuamnim ISO/IEC 17025:2005) l¢§unisaeuiiisu 14 wllaiaiesile d1uou
594 78 519073 Anflunsasuifisunsnsunsaeuliisuiadesiie szl Taglduinisnisasuifisuain
sherunguenirumsssdiuasiunsdsudugliuinnsasuieueiesdiovosaniiun faviseeu
NansAeUITiEuIATesloInemans/annsguiideinieani (luszuunmnm ISO/IEC 17025:2005) Usydl
audszana w.a. 2558 Tduaudssanalulasinisidelunisaeuiisy 91uau 146,551.40 um wazldtu
sUUsEINARsUUTEAUAMAIN $1191 71,009.25 Um Suruaiesienldfunisasuiisululeulsyana
w.a. 2558 uanslilunisnsuansnisaouifisuiiesflonuununazsuUszanunisasuliisuiaiesile

Ieneans/annsgiusadyiadesu (ussuununiw ISO/IEC 17025:2005) Usgdtlsutszanas w.e. 2558

1 Freezer LNdINEN 1

2 Muffle furnance @uﬂmwaa‘u 2
LLﬁz%’UiaaﬂmmWﬁyﬂWS

3 | Hot Air Oven AUgRTIERU/ANTYINe 6

4 | Autoclave WndYInen 3

5 | pH Meter conductivity NI 1

6 UV-VIS Double Beam Spectrophotometer @juémwaau 1
warsusosnanaLulng

7 High Performance Liquid Chromatograph @ueﬁmaaaau 1
(Semi-prep HPLC) uazsusaIRaUnINaLULNS

8 Biosafety Cabinet, Class I Lnd¥INen 2

9 Bath, Water with Temperature Control and Quémaaaam/mﬁfswm 3

Shaker/Bath, Oil

10 | Balance, Electronic Analytical AUgATINERU/ANdY IV /Aiing 8

11 Data logger, Temperature & Humidity LndYINeN -

12 Thermometer, Alcohol/Thermometer, Mercury @uﬂm’mﬁauﬂmﬁ'ﬁmm/ 14
(Liquid in glass)/Digital Thermometer with LNFULIN

Probe/Thermo hygrometer

¢ % snguUs=91U 2558 an1uddeauulws




4 a wva [ =
naIUHUANIT UIULATDY

13 Incubator, Aerobic/Incubator, Low Temperature LndInen 3
14 | Micropipette WY INEN 10
15 | Reference Weight (Class E2) (1 94 22 ) uaz AuUdnTIRaRU/ANdINgn -

Reference Weight (Class E2) 1 ¢/5 ¢/100 g/200 g
(Class F1) 50 ¢/10 ¢

16 | ganduinsiuvenssive AUGATINEHOU 22

warusesnnnwayulns

n1saiunIsnagauAUTIUIgY (Proficiency Testing, PT) N15tU38ULIBUNAIATIZH/NAFDUIZNING
#oeUfUAn13 (Interlaboratory Comparison) A1sUssiiuaduansalunisnagaunieluiasufjininis

(Self-assessment of laboratory’s performance in test)

N3Y13IUNTNAFDUANTIUNEY

Y1AR79E19 . o o
. 578N15NAFIU NUIIURIA UMV o
NAFBUANYIUIGY o : WNANISANUUNIT
(Test) PT ANUUNITAER
(Analyte/matrix)
Chinese Medicine 2015 Proficiency Testing Program IFM Quality 9 AN- 16 W8, ATIVUATIER
(Herbal Preparation)  15P5 Pharmaceutical Microbiology Services 2558 1o 11 578713
(Herbal Tea) Pty Ltd (PT NUNITNAFDU
- Plate Count (cfu/g) Provider)/ ladrunis
- Mould Count (cfu/g) Vo unnIs Useidlu 3 578015
- Yeast Count (cfu/g) I Usziliulay
- E. coli Presence/Absence 3Lﬂiwﬁmmma
(per 19 IAVNTIBIUNIT
- Staphylococcus uAlunmagdeu
Presence/Absence (per 1 ) Augugyill
- Salmonella HUNTUTTII

Presence/Absence (per 10 g)
- Clostridium perfringens

Presence/Absence (per 10 ¢)
- Pseudomonas

Presence/Absence (per 1 g)

- Pseudomonas aeruginosa

Presence/Absence (per 1 g)




NMSUSEUTIBUNARLATIE/MARRUTENINNRIU{ URNNS

Binfe81 : . Tudnsu
o UM IVIAFDU VLU - HANTS
Wisuileuna o AIUNTS o
(Test) Wsguguna : ALTUNIT
(Analyte/matrix) GG
raasulnsviuty nslesgiUsInasnesaiuenly U3EnAnvisy 3440 way  LiUssdu
(Powdered Herbal of  ayulwsuliudu (Determination of aneladuauuesmes  1n.e. 58 \Wewnly
Turmeric, Curcuma curcuminoides content in Curcuma 3110 FBnaaeun
longa L) longa L.) (SOP 12 02 006) WANAISAU
min. 71 12/1 (059 3-4.8.0. WAy HY
1n.8. 58

nmsUszdiuausnsalunsnageuneluiasuinnis

FUNAIDYN

U52LUAINAINTD

(Analyte/matrix)

I1YNIINAEDU
(Test)

AugATRsaULAzTUTRIRA WAL ULNS

paayulnsviiugy

AIMINBNANEAINIWALAILTT

Ysediupnuaunse | Junuseidiuy Nans

SEMINUNIIATIEN ANANNSD | Adiunng

GRGRGL

(GI)

2 10 w.g. 57 W

(Powdered Herbal of Tasuivnsilwiafsunsvesuiiudy
Turmeric, Curcuma (Identification of Curcuma longa L.
longa L.) by Thin Layer Chromatography)

(SOP 12 02 001)
raanulnsinganelas NIATINBNANYAINIUATIFIELTT 2 10 w.y. 57 HY
(Powdered Herbal of 1Asuvns Wy linRau19T09
Andrographis paniculata  #wzaelas (Identification of
(Burm.f.) ex Nees) Andrographis paniculata (Burm.f.)

ex Nees. by Thin Layer

Chromatography) (SOP 12 02 002)
raa Ul Anme NIATINBNANYAINIUATIFIELTT 2 10 w.y. 57 HY
(Powdered Herbal of Tasuninnsitudn Raunavesuiin
Senna alata L.) we (Identification of Senna alata

L. by Thin Layer Chromatography)

(SOP 12 02 005)
maqu‘lwwﬁu%’u nsmsrveeulosfumaniives 2 10 W.g. 57 (At]

(Powdered Herbal of
Turmeric, Curcuma longa

L)

Ut (Preliminary test of
Curcuma longa L.)

(SOP 12 02 007)

40 snguUs=91U 2558 an1uddeauulws




YUAFIDYS S18NISNAEDU UsgLiiuml1UaIuse JunUseidiu Nang

U5z iUANNEINTE (Test) SEMINTNIATIEN ANENNTe | Antunis

(Analyte/matrix) (AW) ﬂ%’;\‘laﬁqm

paayulnsivganelas nsnTIaaeuLUBIuNLANueY 2 10 w.e. 57 HY
(Powdered Herbal of Wwzatelas (Preliminary test of

Andrographis paniculata  Andrographis paniculata (Burm.f.)

(Burm.f.) ex Nees) ex Nees) (SOP 12 02 008)

Haa UYL TRmA nsnsaapudewiumaaives 5 10 w.g. 57 HAY
(Powdered Herbal of Yuiawmel (Preliminary test of

Senna alata L.) Senna alata L.) (SOP 12 02 010)

paayulng N3 TeiUsnad tuayulng 2 15-19 5.0. HAY
(Powdered Herbal) (Determination of ash content) 57

(SOP 12 02 011)

paaulng nslameiauuuUsvesimn 3 a.a. 57 K
(Powdered Herbal) vuAUYA (Determination of

weight variation) (SOP 12 02 012)
paayulng nseTeiUue Nl 2 6-18 W.A. 58 HAY
(Powdered Herbal) ayulnslagIBnsniwnin

(Determination of moisture
content by gravimetric method)

(SOP 12 02 013)

TrgRvayulns/uaya nylasziUsInaeyiuslansend 3 24 1.9.-26 i
ayulns/anyaayulng wou nsdumwIandy rhein-g- n.A. 58

(Herbal raw material glucoside TumuiiinLne

powdered/Herbal (SOP 12 02 026)

capsule/Herbal tea)

ogAvayulns/ualga N Ieilsneyiuslansend 3 24 11.8.-26 HAY
ayulns/anaayulng wouns@uruandu Sennoside B nA. 58

(Herbal raw material Tunganuwun (SOP 12 02 027)

powdered/Herbal

capsule/Herbal tea)

TogAvayulns/uavga nslaneiUnahifuenszve 3 11a0.8.-1 W.A. i
anulws/anvaayulng Tuasulng (Determination of 58

(Herbal raw material volatile oil content)

powdered/Herbal (SOP 12 02 031)

capsule/Herbal tea)

s1evuUs=9U 2558 an10ud?

=,




YUARIBENY SIUATNAFOU Yseiliuanuanunse | dufiusedu NanIg

Usziliumnuaunse (Test) senInainAsEi ANNANNSD | ALHunNg

(Analyte/matrix) (Aw) ﬂ%ﬂﬁﬂ?jﬂ

¥ a wva a a
WaﬁU{]UﬂﬂﬁiW‘tﬂ‘ﬂﬂ’l

Togavayulns/ualga MINAFBUNHALUNTY 3 14 n.p. 58 Kendall
ayulns/vnvsayulns (Acute Toxicity Test) coefficial
(Herbal raw material (SOP 12 02 004) A
powdered/Herbal

capsule/Herbal tea)

% a wa LY

WBIUUANISLAEBLIN

HAER N1IMTIVIAT LI I08 19T U IUNY 3 A.N.-5.A. 58 N1
960 &%LIN (SOP 12 02 003)

HANTAY N1SATIVBATILNAIDENHILIN

LAELIN (SOP 12 02 024)

n3nsRamuAunWA1ETY (Internal Audit)

nsnsrafianiuauninngly afadl 1/2558 dudiunismuununisngrafaniuauainately
(Internal Audit) szuuamaIwaely ISO/IEC 17025:2005 an1iuiduayulng adsil 1/2558 Tnsusisansy
fnsaamnny auddsanituisoayulng 7 20/2557 Juil 20 Asvnau w.e. 2558 Audunisnsrannuile
Juil 24, 27, 31 Fenan waz 9, 11, 16, 23 uae 24 Augneu 2558 lureutiidnaaeuLaysEUUIMSANAN
ISO/IEC 17025:2005 fidinunmsgiuriesfiRnslinmssuses $1umu 26 siensvageu uagsen1smaaoud
W3BuYevITaUTIBRNEN 2 S1unTMaapy aguranIsnTIaRanIuaun naisly afedl 1/2558
wudaunnieydeduna fidesufiunsuily (Corrective Action Request : CAR) $1uau 45 Tu iudounnses
&N (Condition : C) #1121 25 4o way Tedunn (Observation : O) 1uau 20 1o GeviosufiRnisfiigtes

TaadunisuilonazUausziiu CAR wad fakandlunisng

Condition @ Observation darunisal

ISO/IEC 17025:2005

FTUUUIMTIANTTAUAN
4.1.5 (c) | Organization - 1 4
4.2.2 (d) | Management system - 1 v
4.3.2.2 (b) | Document approval and issue 5 1 4
4/10 Improvement 1 - v
4.15.1 Management reviews 1 - v

42 snguUs=91U 2558 an1uddeauulws




Clause

ISO/IEC 17025:2005

Condition | Observation

(),

(@)

an1unisal

Wb

5.9.1 (b) | Assuring the quality of test and calibration 1 - v
results
591 9nT0-3n319/5UR10819/n13d95189UNANTIATI 8 3 8C/30
AN
WoufuAnsineuLan
4.2.1 Management system 1 - v
4.3.2.2 (b)  Document approval and issue 1 3 4
5.2.1 Personal - 1 4
5.5.2 Equipment - 1 4
5.4.7.2 (b) | Test and calibration method and method 1 - 4
validation
374 3 5 3C/50
WoUfuRn1siyInen
4.2.1 Management system 2 1 v
4.3.2.2 (b) | Document approval and issue 2 - 4
43.2.3 1 - v
4.13.1.2 | Control of records 1 - v
4.13.2.1 | Technical records 1 1 4
4.13.2.3 - 1 v
5.8.1 Handing of test and calibration items 1 - v
372U 8 3 8C/30
VesugjiRn1sIndvInen
5.4.1 Test and calibration methods and method - 1 v
Validation
5.4.6.2 | Estimation of uncertainty of measurement - 1 4
5.5.5 (f) | Equipment - 1 4
5.5.6 1 - 4
5.9.1 (b) | Assuring the quality of test and calibration 1 - v
results
37U 2 3 2C/30

= o
= £,

s1euuUs:91U 2558 dnai

-




Condition | Observation anunised

ISO/IEC 17025:2005

(@) (0) whly

AUdNIIATRULALTUTBIRMNINELULNS

4.2.1 Management system 2 3 4
4.3.2.2 (b) | Document approval and issue - 2 v

5.4.5.2 | Validation of methods 1 - v

5.5.6 Equipment 1 - v

5.10.5 Opinions and interpretation - 1 v

374 4 6 4C/60
TR 25 20 25C/200

N159ANN5U830958U (Complaints)

wudedeasounuluseanudedeaseou (Customer Complaints Report) 1aa#i CCR 1/58 AERNEEM
A W1BUTELATy LIUNLASY 91NUEN n3U 1999 911 wisndaldlasunainsien wuneauiiegig
195836415001 ymalnsdnt e fuil 13 funaw 2558 Fuisedlag Wwrhisusedns ginnisaanmasiaaey
Tofeavundiiiunisnunnsgiunsufifnudes nnsdanisdeseadeou (SOP 12 00 009) wauslvite
UEmsly (ususedne) sudunsuily Ssouldasussasuiunsdeil

1. YIANUIHANITNTIVIATIEVINUIELEY 195836415001 haztlauanand1uien1san1tuize-
ayulng aswususesdiuignies

2. udsgnénanFudiunradiagianelan 195836415001 wazudlsignAmsuiddlaiiunig

3. asRaeURAATdndsiunalusuddnnszuunsaaeulusuddmedunofidn wazivinig
TUswalduanena

sudumsuilonazlausziiudoseasou Sufl 16 1.0, 2558 (szaziailunmisuily 2 Fu) Tnsgndd
iFudmaiiagedt Juil 16 fuiew 2558 wagldnmaaeuludsiinislusudduaremadamuinanmine
anfseg a1 Mihnsldsvdldvaens uasidmthiluswaldldddiunaiinszsidsilognilutud 16 fluey

2558 Uiy satunannIsaunInlalsefutesasseu waziauananisaniunis (lu CCR 1av# 1/58) ¢

Y 9

o

Ferwensaniuideayulng Wensu/dnsiiudy uweslaUsuiudedensoy
nsujiansudly (Corrective action)

NNNIaTIRRaLAMAINAely AS 1/2558 anduideayulnslasu Corective Action Request
(CAR) 317w 45 Tu wusdu Condition (C) 1u3u 25 4o waz Observation (O) 911U 20 Y8 Aunsuile
wazlaUszinunaiamandiuseasidennisuilagliain msiaglagunanisuily dfinsaanu/deunnsey/

o

Todaunn NsnTaRauAuA Ay A 1/2558

' 44 snguUs=91U 2558 an1uddeauulws



Internal Audit CAR 1/2558

8
7 4 O
6
5
3
2
1 |
O 1111 1 1 1
'\, ‘o',b.&'l/f\,’b ‘o_.,.,'

Cause ISO/IEC 17025:2005

Cc/0

o

MUY
I

msUFulsesUseAvsravasszuuiasUfjinnis (Continuous Quality Improvement : CQI)

Tutauusesana w.e. 2558 an1duiduayulng 9nriununisusulauasimunssuuaunIn 1ISO/IEC
17025:2005 anntuAduayulng Usedrdeutszana wa. 2558 lnefiinguszasdiiiadniunislmndulay
Formundl 4.10 vosszuuAMAIH Fana1n wazUFuUseUsAvBraresszuUUIMseEseliles LazaINg
UTEYUNUMUTEUUUINTAUNIN (Management Review) adsf 2/2558 Jufl 23 funew 2558 1137l 4.5 1Fes

n1sUsulsagiauissuuaun negdailadlul 2557 wag 2558 way 11587 4.7 1583 HARDUNAUAN

[y

HLEUSN15 (Customer feedback) AnnssuNTUTERUAMAMYasan TWIduayulng dudlimihdeyatoundy

LA¥NITAAIIUAIIUABINITVOIE IUIN1T (Customer feedback) 11UUINIINTIITATIENVDIE1TUITY

v A

ayulng Ussdrdeuuszuna we. 2557 lnefiussiiuanulufanelafiddgy Ao szeznaifselutunaunisds

o

feoesgasnn uarldiaulunsdniiuns dudeiausuugiiienisuuusanslruinsitddny fe dosnns

d s

1%3JSUUG]QUﬂ'1§iULi@ﬂﬁﬂﬁ]iﬁ]ﬁ]%ﬁ TAINLAY 3’36’“,3'3 Lu@ﬂf\]’]ﬂﬂ?iﬁ\‘]ﬁ]’]@ﬁ’]ﬂ%ﬂﬂ&ﬁ’JNUiﬂ’]i

[

n3IneIMansnIsuITe (One Stop Service) lmihlvesgudsanuinislidannsalidoyainguszasdves
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Cytotoxicity Testing of Gravicla (Annona muricata Linn.) Leaf Extracts /n vitro

Koravit Somkid'*, Pornchai Sincharoenpokaﬂ Sakwichai OntongW, Somchit Niumsakul'

and Nuchattra Chansuvanich'

ABSTRACT

Graviola {A. muricala) is a medicinal plant that has been widely used for the treatment of
various diseases, such as rheumatoid, neuralgia, diabetes, hypertension, insomnia, parasitic
infection, and cancer. However, there has been no report whether the extracts from A. muricala
leaves have any potential to produce any adverse effect to the normal cells. The present study aims
to evaluate the cytotoxicity of three extracts from A. muricata leaves using a cell proliferation assay in
normal cell (Chang-Liver) and hepatocarcinoma cell (Hep G2) lines. The first extract (or Amm1)
showed the most potent anti-cell proliferation effect on both cell lines with the IC_ value at 3.13 pg/m!
in Chang-Liver cells and 11.06 ug/ml in Hep G2 cells. AmmZ2 extract had no effect on cell proliferation
in both cell lines. Amm3 extract inhibited only Hep G2 cell praliferation at IC_, value at 20.56 pg/ml.
These results suggest that the leaf extracts from A. muricata from the different processes of extraction
exhibit the different effects on cell proliferation. Therefore, a concurrent consumption of A. muricala

must be done with caution, particularly on type of extractions or sample preparations.

Key words: Annona Muricata Linn., Graviola, Cytotoxicity
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In-vitro toxicity evaluation of Annona muricata Linn. leaves extracts
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roiry, filtering and mpwm,mJ iy
C18 colurnn 1.7 Jm B

for oxy ol oo

()xyre.svéfﬂtrol s an acive mndpiu n Artocarpus | lacueha

Bueh.Ham, (Thai pames WME-Naad hearweod of the family Morecese. This
compound s resppnsible for onthetminto, anigrosinoes and ant-hermetic
There is no officlal meathed for detsrrmination Df-(_‘:l@rus\ccm(ral content
in this kind plant. ey X

activities.

Oxyresveratrol

To davelop ardd validate an sccurats, precise, rapid, eco-friaendly

quantitative analysis method for oxvresverarol In NVa-Nhaad
L e

Plant sample:
Ma-tiag Dearpwond (No. 180 powdered),
Equipments and Materials:

™

Acquity Ultra Performance LC (weiers, Usa),

Acquity™ BEH C18 eslumn 147 im, 2.1%50 mm

(waters. Wsa). EmMpower 2 software, HPuc  saivent,
Oy | (Sigma. Sy wd)
Methods:

1. Method developiment for determinaton of oxyresveratrol
content In Ma-haad heartwood

a) Selection of extraction SOIVENt
Stucy on the capacity of various types of organic aalvents o f.
(Yﬁli'ﬂﬂi\l‘ll. ethanal, acatons and ethyl acetate in extraction of
ooyresveralrol from Ma-haad heamwood Dy refluxing 300 mg of Ma-haad
hearwood with 50 mil of sohven for 80 min,

b Swdy of @xtraction time
Swdy on the effect of esaraction time for raflux 300 mg of Ma-had
nesErmaeno with S0 mil methanol for 30; 60, 90 and 1320 min.

o) Sway on Chromatographic system
o Analytical method ror determinaton of oxyresverairol

content In Ma-haad heartwoood
2. Methodhwalidation

3. Quantitative analysis. of oxyresversiral|in, Ma-heasd
heartwood
Quantiative analysgis of oxyresverauok in 10 samples of Ma-haad
heartwood collected from notural sources and herbal drigsioms wos
carriod on using dc:\fﬁupcl:l rnclhmj

A accurate. pr@cise

rapid sia eco-friendly for
IR Ma-hoad henntwooad hﬂ'l'e WP
. This methid wos found  ba sullable and |

The: esitract was redissobed andd adilsted Wil SEeeitEnal o, 100 mi, UCCS e
R B 20kmethancl mobile phase at low raste of 0.7 miniEng Du:mg_‘hn v Conclucied G

A2 gl with a coefficiant of detemmination oSN, "QQ_WY was inine.
o QI 7. n'g'm-l respeciively,

“f

L This cormp
& o

) e, oeﬂr-npm s Mmlw“‘ B
: v 328 om, Lineatity was oswbikstod

1. Method develOpmment foe deermination of oxyregberatrol

‘eontent In Ma-hasd hearmavood

&) Selection of extaction SOvent

Ammong variaus typas of organic salvenis, MEHANOI sholid b
1he most elfective salvent for axtracion ul tries _'
hnunwnud The ‘sampile solution was stable al mum _muumm Iu;h‘l
proqmud conEiner Far at least 2 days, :

b) Swidy of ExXtraction time
At the tme of B0 min, ocyresveratrol could be extractsd famm
Ma-hnad hoartwood as Epsnn1c manner as at the tme of 120 min. ik
couldd be conclucks tt U\.e nompleie extraction could be occumedd @t

60 min.

©) Study on chromatographic system
Croyrosveratrol showed the masimuom absorption ot 254, 2586 and
3268 nm, When the sample solution of Ma-haad hoartwood was ested. At

326 NI other Impurity from sample could not Interfere the deteation

at this wervalengith.
Suxiy on the efficacy of various types of stalonary phase showed

ot BEH C18 column, 1.7 pm, 2.1x50 rmim. gave
n good characusrisic oF esoyresvaratrod] poeak ot e retention dme of 1.7
i,

Selecton 6f type of. moblle phaSe, flow rate Gnd syStem 1emperatuns
by con 1o pank ot istic, retention ume of oxyresveravol,
separation capseity from Impinty. pressure of chromasographle system.

Finally. 209rmethanol was used as moblie phase ot the flow raie of
O.7 mil/mir. an the temperatire of sample compartment and
column were setat 40 °C.

o) Analytical method for determination of axyrasveratrol
content In Ma-haad hearnmwood could be summarnized.

Sampia Preparation: 300 mg of Ma-hasd heartwood was refluxed with
50 ml mathanol for 60 min, filtered. evaporated untll dry.
redissohed and odjusted with SO%methancl w 100 mil.

Chromatographic systern:

5
The extrect was

2. Method validation
Linearity was established for oogresveratrol concentration: rangs of

0.06-0.42 mg/mMl with a costicient of determination (R)

0.9998. KRecovery was inithe ronge of 95.75-1 00, 36%.
Limit &f detection ILOD) and Mmit of guartitaton (LOG) were 0. 005
and 0017 G/ Ml respectively.

a. Quiantitativie analysis of exresveratrol in pMa-hasd

= | R
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Arigiolocii = e genees of plent comainig anstelochio ool o Bophrolode snd carcinogenic sotssiance. WIHO hes anmounged ool

A3 !ia\.i

shrya formdation

¥ SO g Ok ARSI e pkant s o carcingden o turman, unnecmmones, alt spsseies of Aristoioctiia D Doaen subjectood o the ASEAN Nedative list of active
E — Irgredicrits for harbol medicinos, Trallano FIA hos Bannoc - (Aristoloctle SO0 ) oo wilbtemsn all arisolochit acie-comaining preparations, The pur-
! - PO F, (s By [ (0 Hevetop te SOBHWR (0 Ry, B e tanvec Sri-Hese” Using | G-DAD-TEE . Armainenic eid | e 1 455 INe chemical

rrErket T et ragphihE sy st dorssied of Zortkes® Fofipse plus 18 1.8 pim, 3.0 % 100 mim LS e of AL 0.0 M formic

scicd i wastar and B,

IO N Forrmie scic o isdenin e s e inobilE e T gragien elulion of 45-100608 wiks pedomed Bt 16w rete of 0.7 milimin, The retention trne of aris-

- terlevesinles Bk s nn 1T e Thes Pessuln s i studdy oot B armipalaiedd 1o B idamtification mesthoe for Srai-KnueeT o sdspected sammsle (o “Kral-luaeT,

Aristolochic acid | (AA]) s component from "Kral-Kruae™

{Arsmolochia spp.) of Anstiolochiceas, and have been also discovered o

ecause NEPhrotoxicity and carcinogenicity. wHO has
announced erbal medicine formulaton consisting of Arstoloctia plants

causing carcinogen In human. Funrermore, | Nailand FDA nhas

banned "Hrai-Kruae”™  and  withdrawn  all  sristoloct

acid-comaining preparations,

Krai-Kruae Aristolochic acid |

The purpose of this study IS to develop e ldentification

mathod for identfying STai-Sruas o suspected herbal formulation
comalning this kind of plant.

Plant sample:

Six samples of KrakKruae root were coliected, S0000A imo fne
powder, pass through SIEve No., 180,

Equipments and Materials:

1280 Inhnity LC-DAD-MSMS (1260 DAL, € 10 UHD

OQ-TOF) (agilem Technologies Lid), ZOrbax” Eclipse plus

C18 1.8 pm, 3.0 x 100 mim.. Le-MsS soivens, MNylon
membrana hilter 0.2 pm, siove no, 180, AA- (Sigma)

Sample Preparation (According to ADAC official method):

Added, 50 mil of ACN+HEL O (1:7)

@ Sonicated for 30 min, hiltsresd

Sarmipde solution®

= Tiue sol

Aicar was filiesredl thremsthy fovlonn roveEtnbwanes filtese for (o amalysis

Agquisition Method for identification of Kral-iKruae Root

Flena 0.7 mibfmin

Mobille phase A 0.01 M Formic acid

Mobille phase B 0,01 M Farmit acid/asn
Gradient A5=1000 13

Injesction wol, 1 4l

Hipy Sadtvipler (G331 367F)
Column Comp. (G1316A)} remp T, o)

[IAD (€3421268) Wavelangih 210 - 450
Q-TOF MS (GB540A) ton Source sl AJS ESI{Positive)
Reterance Mass 148 03352, 932 O00THE
(Equation) M i — M= 1“l|'
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Vil i

From idertification of 6 somples of  Krad-Mrooe:  root  wsing

LC-DAD-qTOF oand developed chromostographic  Systoem AN was

seppeared ol the =ntion time of 1.7 mMin in el samples.
Iution revealed that the soluthorn

days

Furtharnmore, stability study of sarmiple

could be kept during 2-8 5C for ot leas

Py B s et

__Kral-Kruae sample

Advantages of iis identification method [comparts with ADAC
rrwesthvocd)

1. LE-MS/MS and LC-UIV methods can use SaITIE  chromatographic
system

2. SNOrter detecton tme for AA-l

3, Shoner analysis timae

A sir T'I[)|}', Fn’.")F.)i(j and reliable memod for Aac detection using
LC-DAD-gTOF could be davedoped.
This developed methiod was found 10 be sultable and affectivedly used

for identify “Kral-Kroas™
ATTEEE LA LB A M -

The author would like to thanks all staff members of
Herbal Quality Assurance Center, Medicinal Plant Rescarch

Institute for helpiul assistance in this research.
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Sorenson WR. Suﬂivan. Determination of aristolochic
acid | in botanlcals and dietary supplements potentially
comnaminated with aristolochic acid | using LC-LV with
confirmation by LGMS: collaborative study. J AOAC Int.
2007 90(4), B25-D33.
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