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Toswwzmaliladduiugimnssuiandndiizindaulas
ﬁ’uqnsw (GMO, Genetically Modified Organism) ﬁﬂ’m’ﬁﬂ
NAOTILNEBAUIN (biopharmaceuticals) LU MIHAN hepatitis
B surface antigen NINEAG S. cerevisiae Lﬁﬂ“lﬂz?l,ﬂui’ﬂ%uﬂaﬁu
Tsaauanduziiaod M156E® interferon-0-2b NNUUATLSE
Escherichia coli Lﬁa%'nmrzjﬂmimmﬁa MINAN erythro-
poietin NNBIITAT [recombinant Chinese Hamster Ovary
(CHO)] Lﬁa%'nwwnj'ﬂaaISﬂIaﬁmmq msuanIeduilesnulse
wwgathaninlay msuaauaufvatdaide Streptococcus
mutans NNYIFU MINAA human OL-antitrypsin PGS
uenuapuaIiMm Wueu %ﬂéﬁﬁ%’%mﬁ'ﬂuﬂaqﬁuqnssmwéﬁi
fide ayulwslama e

asnngndusaeinldnnunassssund Huans
filassededudaumniiasdaanzdmedsmani uazana
lalusmnanias shlvmawannmaluladsmuiugdens
Wandaindadariied uadndatiios neiiialile
Fundsdaniniauaniauudadu wialndidssssan
s3TNAluUTINaeNnuazaINIanae Lo lussuuananIsw
athelsiaunuingadthundazeiionldlumsuaa
Fundudut senfidalaSeu-deSeunanmanuly wu
wuefideimsylenadussinszuiumsndaniUssansmn
TiiUAASen glycosylation edndudanszuaums post-

translation 284 recombinant protein milseunnaala

Y

udgena’

el

NAQUINUAMIEINW wazlaianinsadeiy recombinant
protein panuanuad lunsolvasdadaaiy eukaryotic cell
wudennuderiuaziy wunisanmaieufisen glyco-
sylation g4 lilusfuiindaldmaanaudamdnnw via
olifanfiud  dhuiwaddaideasie recombinant protein
lanthagneasuazanansnasny recombinant protein 8aNUBN
wadlad Wussuuiiiienldhegs uazaafimsvuiiouvas
Folsale §mSuinanansasauazaemy recombinant
protein 8BNUBNLYAS LOLAULHENNUITAFINT WA codon usage
Tunszuumsasnlusiunazmsiiaujisen glycosylation
yasiguanaennzasdafidniss SedudasSunas
NSLUIUMS protein maturation THLMINZANAIEITNIN UG-
SeNsN uaz/vaaremezaeil wenmniisanuhmslgi
aaulaswugnssuiluuvandodindusdueiidadluga
sughaLazqumwrarglszms wu dunulumsude
recombinant protein MNWHYNNNMIHEAUsAuzTaGEIN
Tugamsindsuuaiite fenudsdumsiuiiowraudelse
18N NBEMNTAFLEN recombinant protein L3 luUtnda Ha
90 $au mbidhedansihluldusslesiuazsiiuinm
Judu nndalaZsumsmiimlveanunenmalumseuan
10%U wauduad wazenSnwlsanieg MnNzaaulas
WugnsInmesManadaiiuhiudibuleyasity msfacatiu
N uALBULEYBIAaB lSWAFFuRINY NSaMIAanaaUENAY
Aswavashfafis (il 1) Teswwzaghedamsuae
SaFuluzUnuy edible vaccine tilaamuazannlumsliingu
FeazflulssTaniathedefudsznmululssinadaswann
LLazm’s‘i’er’i’uqﬂ'ﬁﬁ'&ﬁLﬁﬂmﬂmﬂ%’mgﬁ%amw diasan
edible vaccine %‘*zhslaﬂ“f]tymﬁ'mmmﬁu%’nwﬁ'ﬂ%uﬁqmwgﬁ
i a(ﬂmmL?ilmmﬂmsamLﬁaﬁtﬁmmnmiﬁm?ﬂ%uﬁlﬁgﬂ
quanwzuasmslfidudamd
wihigaaulaanugnssundadindoimilas ue
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M99 1 mimﬁm%aLﬂﬁ'ﬁﬁmsﬁmﬂﬁﬁﬁmLtﬂmﬁuqﬂ‘ssu

IPETRTN!
rHauasdnnTaN MU Tusfiu/unaeian 28013 W Tuseu @na13819a4
Wit nudaale*
Tadulsaaudniau Hepatitis B surface MmIfedadudnn  egu <0.01% TSP  Mason et al.,
antigen/ Hepatitis B virus fduRVRINT 1992
103ulsnafinenlsm  Cholera toxin-B subunit/  MIAAABEUENIANY  NuUSY  0.3% TSP Arakawa et al.,
Vibrio chloerae fduLpuaIy 1998
MIfedadudnn  egu 4.1% TSP Daniell et al.,
fdURYDY 2001
AaBlsWaddY BNy
Tagulsaiwgiain Glycoprotein/ Rabies virus ~ M3Aa@8uIzINU  wziame 1.0% TSP McGarvey et al.,
BuRYBINT 1995
Tagulsngiannuy HIV epitope (gp41)/HIV ~ mMs@a@adunny  0200m9 - Brennan et al.,
UNWI DY aduevashiaiy  dad 1999
Ingulsaunanzen Tetanus toxin-C subunit/ ~ M3IAAGREULNNY &gy 25% TSP Tregoning et al.,
Clostridium tetani MdULYDY 2003
Aaalswaddu BNy
agulsamiilse F1 antigen, V antigen 48z~ M3IAAGREUNNY &gy 1-2 4N./NSN  Santi et al.,
fusion protein F1-V/ fdupvashiaiy hninge 2006
Yersinia pestis
waufuediloenulse  Single chain variable MIfedadudniy  egu 0.5 §N./AN.  Ramirez et al.,
GuanLEU fragment UWIZAU fduYBINT Mninan 2000
Hepatitis B surface antigen
waUGUBAGD Heavy chain monoclonal — M3Aa@adunny &gy 0.35 ¥N./8A5 LaCount et al.,
p-azophenylarsonate antibody (HC mAb) fduRYBINT YNDINIS 1997
v GENE RG]
p-azophenylarsonate
woufvaftlavnu Single chain variable MIfedadudniy  egu 30.2 un./AN.  McCormick
msfaiiesanluny  fragment 2849 IgG 9N fduerashiaiy PRI et al., 1999
B-cell lymphoma 224y
en3nl5AlasinaN  Erythropoietin/nysd MmIfedadudnn  egu 1 wlunsu/  Matsumoto
fduLpuaIY An. WNUNEA et al., 1995
3N lsanuuay oL-antitrypsin/ Ny g Mmsdaaadueniy 2 200 uN./805  Huang et al.,
EANNNZMINNLEDN fduYBINT 2DIDINT 2001
GENY RG]
en3n¥lsA Gaucher  Lysozyme/Nywd Mmsfaaaiuny 2N 3-49% TSP Huang et al.,
PLduRYBINT 2002
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MmN 1 MIndaBindafarinnizaaulasiugnssn (de)

Usana
AHAYRITINTUN U Tusiu/unaaian 5119 Wt Tusdu tanN§15819a4
Winhy  fikaeler
g3 lsANsiSa Interleukin-12 mIdadatudniy gy 0.8 ¥N./8@3  Kwon et al.,
fduLaaIiy 2DIBIMS 2003
Bewad
enSnlsaauudi Serum albumin/N1He mIdadadudniu gy 0.25 ¥N./N3N  Sijmons et al.,
fduLpaIiy gaalusiuly 1990
SRS

* TSP = Ysmnalusaunazanald (total soluble protein)

1) m3laluslunasiiivssansmwassdy ubiquitin
(Ubi) %388UaNHaNsznINGY octopine synthase wazdu
mannopine synthase [(ocs) mas] é'z’;mﬂuéauﬁmuqumi
WaAIBaNYBIE uBE 196 Bl B9 NieE U rice oi-amylase
(RAmy3D) %ﬂﬂszﬁummamaaﬂwmﬁmﬁaﬁwmaﬂgﬂﬂa
Tusmsanaas

2) Mms1Fduflugniaanuuy tissue-specific LHU
Sufindatndusariaansoudasaanldiamslusdiuves
wan MlWaaaiinsazanyae recombinant protein gai
1-59% vaeUSinalusiuilazmale

3) MsfadaiufinaaiindrsusithiudEueun
aaalswanad Fudu organelle ﬁdmwammei”uu&jﬁugn

]
o o

wasdagdnumnnluwadiy MldUsnuwesdunnde
Fandusamiliasnniudiouuiy wazielinandnves
Fundufosiiatugei 5-259% sosUSinailusiuiiazansld

4) MIAAADEUYDY leader peptide LNAUTIUBDIEY
Auaathndusasisnsadslwirediesinsods recom-
binant protein HIUKULFASDONFMEUBNLTAT WA TLTN
Tuswsiaeuadled felinszuiumsinliindssos
u'%sz?: (purification process) wldszmnuazheiauiianan
FUNFINUNNIBTAIULIUD DY

5) msldigamsienulasassusziuiiandu
Tumsudlne Wy 3 davdas szdame Judy Juad
@iy sanseaeUSnasnsuuiiouiradedulumas i
anatn st wazinUssansmwlumsuaniaanuasiy
WAz IENRIU recombinant protein BBNMEUDNLTE

6) msﬁmm;jmmmslgmL%é’ﬁﬁuasnazmunﬁ
WA (3U NITLENEIS polyvinylpyrrolidone (PVP; MW
360,000) ANNINTIU 7.5% avlumsivad alvigad

ENgUAIEWUG NT-1 &6 HC mAb ngqﬁuﬁq 35 1
symienuadasinniuse mslFemsiasnadilibia
Wwemile etinmandauee mouse IeG laUszana 2 wh
madsuzadmgunuuunuasslufmindsszuumsld
amsaghedatiia (continuous culture) AINSOANNANER
YN carrot acidic invertase Qqﬁu 4 oh dlawSeudeudy
ASTUIUMSHANLUU batch culture mm?:mmaémguﬁgﬂm%q
ae alginate mmsmﬁ'mawﬁmm human granulocyte-
macrophage colony-stimulating factor (hGM-CSF) Qﬂﬁu
2 wh dawdsuieuiunssnumsuanmeiwasiziuany
Hudu

7) MSNANNTEUIUMSENATINFEAUTABEM TN LA
Fundsfuidgnd flenuunzdoniiouasiundssioni
wazrfiovasiaildiumadenu taiinnande Ussnda
N uazaaEUUMIKAS Famsitenldusnmauasinlins
ﬁmmu’%qw'é Teuf amsanaznay uaz/miemsiuwies
safusmsmalasinlansil dasnnmsudadinds-
Sasinnwadiavisnnenmsiasaradimsiudauwes
Wsiu msTulawsm Tusu wezanssu q shldssasanenu
(crude extract) ﬁmsumuaaslﬂuLﬁﬂi;uazdaiﬁﬁmmaqmé’u
yasnesndnldlumsusnans Tutagduiimsimatiama
Tasinlanmitimuasahanlglunssuiumsin it dusas
U%Ej“/lg (% 1NA1A expanded bed adsorption (EBA) ol u
madlafindstheansatanenugmesuansasnaaul
was i MBI FrA it LuansanaeNUIUNU packing material
é'z‘hﬂizmﬂéhﬁu;jﬁmuu dumstudiauaslvasanan
aosmimdantumsmmlumesuuumesaasi auu
HEMIM3 nazaean e (mobile phase) lvitthgaaaniins
@MUUU  packing material ﬁﬁ%aLﬂﬁﬁﬁmsﬁﬁuagazﬁmﬁaﬁu
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athaiflusadeuluradul nntludeiunldsuriovasans
s limanzanilansdaiundasaaannnaaduing
drua Fiteaailaymmagaduuasiimainlllssendld
FUMIUBN recombinant protein AHANMINYAUNIHUALIBATINT
Tusedugeawngsn  Afia in-situ extraction FauAFH
mInenuMsHanTInFATiTheasuuassluaMsIm
Togl#Iwaluasalafiuseq (nonionic Amberlite; XAD-7)
%30 organic solvent Tusasdu solvent:aqueous phase WU
1:1 (ethyl acetate:"jl’l) WIMINU 5:2 (n-hexane:ethyl
acetate:methanol:ﬁ,’l) wauaq’lummﬂgﬂqmaﬁ L‘ﬁ'a@ﬂ‘ff‘u
Fundusnurinianuluiui Gasteaemaie feedback
inhibition WwarMsaMBIzasEINdEA el Thlvaansoiy
wonAnsT N FuA N laGaud 2-20 i

wanniimathiundusurifinaaldinlis:lamni
gadaamilianulasansnedimwlumsndoiizuazms
iBeaadiadenszumaniin amimsUssiiuenudes
sosthundudaeiinantiy ieamaudaaasadagumwans
wyuiuasdnT wasinsandawanssnuiilidasmwuandoy
iy mamemeaiugiiiiiosy maludlouesiadauias
wugnsanlusssnmd Wudu Tesmssmiiiunudas ficons
ngpetiruiudaztsamaimualismsumsuaaisauda
Wugnsaitalfifuansuazemsdad audgaldm uaz
sumuglaldsssdounssdamvuaiidunauasams
@IENHNTUMIUANMIHAT NN TN RN N NBA AU B
Wugnssn dasnndahidaulasiugnssniniuihundy-
Fowt lalldormns uasditinanenenanslusanena q fendas
wiu Tsadiy figInen wonwenaas hsainen dmwa dndinen
Falwana hufidmmnalumsenasey anademu ey
Ussifiunanauinzayanalidiiumslududaly

Fasmuaceq lumsujianiiedestumsnde
Tundesaeinnisaaulasiugnssu laua

- fifianudaaiugdifenud enudung uas
Ussaumsalsnumsndnizaaulaeiugnisutasinasnom

- dhwhiinnmhesnuiiiufieeu anadeuulas
naaadagaias 7 a51 Melusswiemsugnuasiilaiaiaiu
MINANDI

- wianlgnitsdauiaaiugnaaniiananin dusiomi
Fasagvivnnulasiisndlussesimnzan nituagiu
yiiawasiy lunsdlvasinlnadmualviissazvinedaiae
1.6 Alawas Mannnhszaziniimiwueliduiumsuda
iwdausi 8 uh wilatlasfumsnaninasssnefisdauas
WugnssunuizUna

- dashanuazeagunsniuaziadasiiomainuns

dfuirdauasiugnssmnasialdny uasvhahaunsel
wazedasiiamanuasmaiululdhutumsugniiaund
iivetlasfumsiiaUuiny (cross contamination)

- desanuazeagunsniuaziadaiionainyns
ianeRzdaulasugnssuilaiadaiumaneass wosida
ypudefiAennnssiiumandn (msidsasad Tninad
156N ceAFnzaN tiavhaegunddasiuaslasiu
matuilawasdundusasiluhsldonsuesnsduasdod

- dasudastayauszismanasauiiiendasiy
AMANYUEUAZAMINTATNMEMW TIAH wasiInenzad
Fundfoiinaald

- nadiitldfindaulasiugnssanily edible vaccine
Fasuaaedunaundadoyaiid v wdadaiiany
ssntewauaziianududurasaseangniaei

L

- GRNUENTDYANIDHAM INATIUMUANNUTING
savthindafaiinaald ileamnasaumsuuiovuasmaiail
emanEas (enindadagie) Aldlussrmsgn enlfihus
msduiinelWiRemsaanaduasindusiont viaaywusaa
TIUNFBAUNIENTNNTZUIUNITHES

- gpudadayavianamInadaumuaNNUaaai
pastindufainfedesiussauanuduie (oxicity)
Mananiuw (allergenicity) wazmsnalitiagiannu
(immunogenicity) tipanavasasslumsinlulFus:Tom
mumsilasiuuazinmlse

msvaayanagnitsdaulasiugnssuiiondo
Fndodanilunlameans UENLHAAGaILTMTDYLSY
wangruiudasdeanulasasenmeiimwasitsmaitiy
Feluanizaudmldayanalimmameseuindaulag
WugnsInNaInanlumesINInNN 90 #ila  A9EIPEN
fuaadlum i 2 uagldayanaliidsn Dow AgroSciences
Smheiatuilasiulsn Newcaste Tuld findonniadie
daulasiugnssulagldnszinumaniniduaiiusnludau
unTIAy 2549 R duiidludzasmawanniatunniis
GauUaaiugNITY

wifuhisdouasiugnssuindaihindasnmila
Wulselemidaaywemd uwddafeanumiunsawaziond
Fundufuriindonniisdaulaaiugnisuuaznssuiums
nanazuduanedagumweaanysduazdaiuazszuuiing
TMIasIUREINNBaN TINaRansEnUTEaNiiaRaziady
Tuszavem (cumulative long—termed effect) Tagtawnzaghai
mawannisdaulasugnssuialdifiu edible vaccine
asnmsliadumathn (oral vaccine) NIINTEAY
ThAnaameinmeagansuleudnuitisnusmusslasun 9
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IeAgnTEaznATUIag

MNd 2 dzaaudasnugnIsailandandsinrimnssnanyesreslssmaanigausmeyana inasaulumeaunu

fimaninu Fandunoet USHNE R0 a3 lduselami
M serum albumin Ventria Bioscience a3 lsAA UL
TR lactoferin Ventria Bioscience ansnlsanzisudiaidanmm
77 lysozyme Ventria Bioscience #15n¥115A Gaucher
YU aprotinin Large Scale Biology sstugamsiaurasaulainiuay
el lumssidadsu Algnmeaiens
#ngu waUGUBAGD Planet Biotechnology anstlaeiuriugy
Streptococcus mutans
1IN LT-B enterotoxin subunit Towa State University agutlasnulsnrioesn
#ngu serum albumin Chlorogen, Inc 3w lanauul

mathaiadutinduemns (oral tolerance) vnlvs1eme
w 449' q'd v 1 = o a Y Y v o
gaNsUHalsanilasaanduPenUwaNARUN IS UWI ATy
Nillusmsudennu Jbinassuugiquiudaialsauu
finaliayudnsadainlasu edible vaccine (ulsa &
UNINENENFNS LOWENENNWHIUN edible vaccine TWRUSINMBY
uauGuiigainaznszaussuugianiulalnaidesiums i
U o = .syu " I wa' 3 o
JYagulasmsda uannniiganunienudlululenmsgnih
= a ¥ Y v o AR vl & -l
BurssuauduildihiadudhginlaaldfauevahSaiy
(%U tobacco mosaic virus, cowpea mosaic virus, potato virusX,
. I o Y a
tomato bushy stunt virus 18 {uw%e (vector) enavh lvitha
hiannelifalsnziialnailed Waldizdaulasiugnasn
wanfitidunannu dissnnfiamsnangiug (gene recom-

bination, deletion, insertion, point mutation ) LazMIMNENDN

ﬁugﬁqﬁﬁ%ﬁu (horizontal gene transfer)

ﬁnénmi’r’wGTuLﬂuﬁmﬁlﬂwaqmgulwﬂamﬂﬁﬂmmﬂu
madanludvaanysend udadlsimuayulnslamadi
ﬁgaqmuaﬂww ﬁqﬁﬁuagjﬁ’wzmﬁssu AIYTITH WATANNIANN
mmimlaq;jﬁtf“\lmiaﬂunnszﬁu sumasvhueslugue
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The chemical constituents “total lactone” in Andrographis herb from the various locations

a o v 4

tunmn Fudn @33ad aseansan Wunnsel glwyed waziitia lwsani’

o
inanasa

msasnsaulSinauanlousin  wazanuzuly
anulns “dhnzaralas” an 5 uvasgn i 15 drats
laun uasUgn 10 v 91WY3 2 @ ngamne
AYNTEAT UEUATNFTIN WWIAaE 1 BN WuIFBEN
Hhmeanelasanni 5 unaean FUSnauaalausINLANN
M1 aud 4.44-13.02% nanie whnzarelas 13 fhaths
JUsunauanlousin 6.53-13.02% e’z’hg@n‘hmmgmwm
asgulwsﬁlmzmﬂiaiﬁﬁwwuﬂlﬁﬁﬂ%mmuaﬂImusnuﬁwuam
FuwauTasnsTwladliasni 6.0% Tasiwin war 2
fragiUsauanlausIn 4.4% uaz 5.60% 6NN
mmsgm'ﬁﬁmuﬂl’? dmsuUSinmeaiduy wuhihneanelas
nnﬁaaziwﬁmm%yuagiiwiw 6.30-9.58% %ﬂagﬂu
il'aﬁmuﬂqmmwaagulwsﬁmzmahsﬁﬁmﬁmm%uhitﬁu
Zoeaz 11 Taeniwiin

ABSTRACT

The determination of total lactone and moisture
contents were undertaken on 15 samples of Andrographis herbs
(Andrographis paniculata Wall. Ex Nees) from 5 locations;
10 samples from Nakorn Pathom, 2 samples from Ratchaburi,
the other 3 samples from Bangkok, Samutsakhon and
Nakornrachasima. The results indicated that the Andrographis
herbs from 5 locations had the different contents of total
lactones 4.44-13.02%. The 13 samples had the total
lactones 6.53-13.02% which were higher than the quality
specification of Andrographis herbs in the standard of Thai
Herbal medicine, 2 samples had the total lactones 4.44%
and 5.609% which were lower than the standard. The quality
specification of Andrographis herbs was content of total
lactones which calculated as andrographolide was not less than

6% (w/w) and the moisture content was not more than 11%

(w/w). The moisture contents of all samples were in the

range of 6.30-9.58%.

o o
11U

whnzaalas (Andrographis paniculata Wall.ex Nees)
Lﬂuaqulmﬁﬁﬁ'ﬂﬂmw 5?;0nsz'vmﬂmﬁﬁmqﬂﬁ'ﬁwmiﬁnm
Ramnnh 20 U TeawmwzmsAnmngnimandy mswann
fruenvidaLndasiomt Wy maussmamaaadedlisuuse
(Joyaned wazdele, 2528) Snwamsiauaalugihalse
A walaNuUaaniegy (Thamlikitkul wazAniz, 1991)
wazduasnlilalumsssisagayagiu wazgnussylilu
dadenvanuian® U 2542 Tagldsnmemsiiuae ems
woude wazudld wennniuiimahihnzanglasimaass
W udunanamsls wisldlumstasiunazinmlse
(NAD WALITIUNS, 2537; TBANITIN, 2543; NINT, 2545;
Tipakorn, 2002) (fjaunmnasadaudessdusznauiadl
fagluanulwsihnsaalastaiigndidlumld msndywdo
adUsznauiiiUsznaudsanssmanuaalay (diterpene
lactones) waeniia lown waulasns lwlad (andro-
grapholide), flauaulas-nnnlagd (neoandro-grapholide),
uazioand-uaulasninlad (deoxy-andrographolide)
hueu (Deng thaz@etuz, 1982; Pholphana waz@mis, 2004;
wihedayasyulns, 2534)

MeNAmUTINas s dyviaasalsznaums
willuihneaalas loun msesiadauienanuaimaed
Usainawaalowsn unilsludammuamnaspuzesdiu
ﬁagimﬁaauwmﬂmxmﬂ‘[as (@niuddeayuls, 2542) o
T tusnaspulumsmuanaumundasueiesibnzmalas
Faiumsnmusinauaalaunaluayulnsihnemalas
Nnuvaslgnane g heliladayailomatsiamnwans
fhmzanelas deumanllffuiagauiemswaaevia

msasuaa

1 2

N34t ENelLATaNadNeNAIARFNANY ADNTHASE WAL AU WANUNANENA LN HAIAIGAT N NEATANGAT L19U
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¢ ad
qﬂnsmuamﬁms

w3axmagarhnzarelas

WususINmagethneaalas Sy 15 maeha
0 5 unaalgn laun uasUgy (Awa.1-nwe.10) 913Y5
(3U.11-5U.12) DRNWI (AN.13) dynIdas (60.14) waz
uAsTFIN (Uy.15) ihduwasluwaziny auuﬁ'@ﬁqmwgﬁ
30-40 C UNALLDEAIUALLNTIUBS 80 wastiulumauy
fdloaiin

MIaNHUSInaanlanusdIa (total lactones)
MIAANLRUSINUanlausIN (total lactones) Waz
wWoesiBudanudulag1sHsves Thai Herbal Pharmacopoeia
(1998) é’maﬂﬂugﬂﬁ 1 msannaSnauaalausin
Tugtnasuaulasnntnlad (daifisufuihwinuizns
fhmemelas (dry weight) Tagauwisii 105 C Sz
fothias 2 o (duplicate) Hwfumsiensiiuiomg
AIVANAMMW (quality control) BBIMIIATIER a3
wanalausinuazadiudanady Tagiiaszianuusiui
YBIHANMTIATIEN (analytical precission) Usetiiuanninuiu

FUBIMBENATIMIIATEY (duplicate analysis) luuaas
gradnluanedeniu Nenuluglvesissazaiany
UANGNFNNNGS (relative percentage difference: RPD) laail
a < a kX4
nesgumsiensiviinauaalousilusulwsihmeaslas

v v

M3peazuad RPD Liasiiu 2 wasiasifudanuau

v v

i
Aflensanazane RPD laimsiiv 5

a (4

HallaZ 13l
HamsienzUSnauanlausy  wazanuauly
fhathathnzanalassnny 15 deehe (i 1) wuh
fmadihmzmelas 13 Medniviinauaalausingsn
anaspuiitmuelmadammuaaumwayulnsihnzanelas
(FnUuieayulng, 2542) Fermualwiivsinawanlou
sulugtrasuaulasnnladlivasnt 6.0% Tasihwin
Tudwu 13 Megeiiiies 9 dadedivSinauanlausin
ADUTNGIAD 10.70%-13.02% Llaun NWH.3, NWH.4,
ANWE.5, NWE.6, NWF.8, NWH.9, SU.12, dA.14 uaz Uz.15
80 4 ¢ lown AWE.2, NWE.7, AWE.10 waz SU.11
fUsinaanlousueg szmin 6.53-9.73% Fagani

o

dafmueaumwianias  dwdn 2 dednidslaun

2. anaUInauaalouninlogldms  3.1@w basic lead acetate Uaz Na,SO,
refluxed Tu water bath

o
LWBON®OLNBY polar compounds
#1199

4. 1@ activated charcoal tWBfAad

5. 11U reflux T water bath waznIas

6. LGN indicator, ¥1NaU, NaOH uaz
Tniesneas HCI

sUf 1 msadauTinauaalousinluayulus “fnzanalas” mniGue Thai Herbal Pharmacopoeia (1998)
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ANE.1 waz NN.13 FUSauanlausiv 5.60% uay 4.44%
%wilmiwmmgm

ém%’ummﬁuﬁ?Lﬂswzﬁlﬁmﬂaa\!ulwsi'\lmzmﬂhi
15 ¢hathe (Msdl 1) wuiwﬁmmﬁuagjiwiw 6.30-
9.58% ﬁ?imgi“luLﬂmsﬁmnﬁ'aﬁmuﬂmmgmaq ulws
fhnzanelasfidaefienuduliiudosas 11 Tagshwin
(@ntuddeanulng, 2542)

Lﬁ'aﬁmsmﬁq MIPIUANAMMW (quality control) 23
HAMFANZUSIN AU ATAUTINLAANNTUIN 15 188
Usingn KM IATEIUTN LA AAUTINUALATINGY
Tuihmsanalasnndaneiianauwsiug % RPD 2aeU3anm
waAlauT DL 0.09-1.829 HalaiAu 29 uaz % RPD
PasUSInaeNNB UM I 0.17-2.61% iliAY 5%

aziiuledn Medriimzaglasnnunaianeg 5
undsRihandnwiiy  fUsinauaalousinuazanudy
wanehefiu sraghdnlnaivsinauealaunuuszanaiy
agjﬂummgmw%qmmwﬁﬁmumlﬁ'éwu%’umsmmaau
LenanEAINLAL

M990 1 USinauuanlausiy (%) wazanudu (%) lu
ihnzanglas $uau 15 dradnan 5 unaalan
UAZA3DEALUBNANINUANANTNWNS (RPD) 21N

MIATIZWN
sample % total % RPD % % RPD
lactone moisture

ANF. 1 5.60 1.76 8.13 0.44
NNF. 2 6.53 0.92 9.58 0.17
ANg. 3 10.70 0.09 8.23 1.70
NNF. 4 11.20 1.81 8.48 1.14
ANF. 5 12.25 1.82 7.50 0.29
NNF. 6 13.02 1.37 6.89 0.83
ANd. 7 8.91 0.13 6.30 1.03
ANF. 8 12.73 0.78 6.30 1.11
ANF. 9 11.86 0.35 6.58 0.65
ANg. 10 7.74 0.37 8.79 0.95
Uu. 11 9.73 1.00 8.8 2.24
U. 12 11.87 0.67 8.32 2.35
N 13 4.44 1.42 6.60 1.30
. 14 10.81 1.28 7.40 1.09
Ug. 15 12.45 0.46 8.34 2.61
FaMnUANINTIU 6 2 11 5

o =
auad
msieildudunilamaslasimside “mawann
wonlfidmsiensdiasndglusyulne  Faldsunu
aHUAUANNANTUITHUALHRNNWNNINENEN YA SANENS

1aNd15919a9

68 AUWIZ WDz IFTUNT AWz, 2537, MslEiganulns
fhnzanglasiitenaunuansuiihusaasinandeniu
Tuamsliile. dafiasugia. 12: 14-20.

Uayand 51308 waz daly Femaqiinegns. 2528. Msdn
mepdtinuasaulwsibnzanalaslueulilsagansza
wazlsadauuaiisy. HIN5udngans. 8(2) : 57-61.

35017550 WuNWal. 2543, wagasmstadnayulns
thnznalasluamsiansemauazlald. Anendiwus
InNEFASNINUUNG (LABASANENS) ST,
NVNMINENFELNHATENTAS.

anthAdeayulns. 2542, mnespruayulnslng wuil 1
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DTN,

gmws dadleaw. 2545. dhmzaralasluln. Ty msuszgu
Amaiias ayulwslnalamauazmadennaias
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aauad luasn ludan
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