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Abstract 

The purposes of this research are to production of tea from herbs three kind of teas 

to produce are green tea , Chinese tea and powder tea. There teas made from local Herbs 

are Toiehom , Kaprou , Sarana (mentha) , Ginger, Lemongrass , Phatalaijone , Baibuabog 

(Asiatic  Pennywort) , Celery and Baiklue (Indian marsh Fleabane). To analyted the chemical 

composition of the teas from Herbs should be the moisture content of all tea from Herbs are 

below the standard that is 10 %. The green tea from Mentha is highest about 9.6 % and 

powder tea from Toiehom is lowest about 2.44 % and every kind of tea from herbs have 

Tannin , Tea forn Phatalaijone is higest about 20.96 % and the lowest is powder tea from 

Toiehom about 8.41 %. Tannin made teas are bit test and every kind of tea from herbs have 

special smell. Every kind of tea from hurbs had not caffeine that effect to health of the 

Consummer, Vitamin C and Calcium had leas in herbs tea. 

To test the smell of tea by tester during 20 - 25 years age show that they are likest 

green tea from Toiehom and Baiboabog about 60.4% % and likest chinese tea from Sarana 

Toiethom and Baiboabog about 75 %. The Tester have more than 25 years old are likest 

gree teas from Toiehom , Baibuabog , Sarana , and Baiklue about 82.29 %. 
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;dd 2.1 qnslns~ai"i~ra~nird~u 
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1.1 ~aiudi~Qunmdui~~s~Q~idw"ini~~~~ 

dszm~bui;~irwssmuinuiudaiuisnGiuil%~1]szlurod"bu6iudi~ 1 lrjiiqzri7uaivis 

m~<a.rdadu detjei~~u uazuihrnbn $drg~il'~.9'~d11&1pdni~ii~~%m"uadu~w~ 

ayulwsludozm~buivaiurian $aaiuirn3iuirrds@lfirfluwGmflm~pl"dia 1 lfiaznan 
di -4 4, 

danisu?bn nis~i~~u~w~uiiib~ubn~ad~u~nu~~wiz~iuiw~mb~u"di $ar~umsailnunuurr 

uinludqqGu ~r~b~ubn'o.rdub"ibbn'~ad~anbbw4vaie~uiuiuni 2.00o O riaiu~guri~~Lrndf 

innisduaiuazrrwhai~~d~d9~sdbbazo~u?ni ~uinanim?bnri"uaddszrins~a~an~u~biaz 
4 

dgaiia 2.5 iiui'u (lurirrfid) dszuina 78 % na~~a~Gn~~vuno~lu~d"~~a~riiiv~a~if u an 

drzuina 20 % ~iluririiua$a~3udiauudun"uluelsz~mw~~u 
dl A4-4 

lu~idml%u3bnn"u~na"~~~3u~a~Gmd~&~inwnuon~iamii Carneillia Sinensis 

v?a Family Theaceae aisldu"adsznou&au nird&~ (Caffein) bsiu (Teine) nmbbwuiiu 

(~annin)iniGu~a inifiuii I uaz 2 ldllsFuuazu4siydia 1 uinuiu ~duaisdddozlurdm'aiid 
4 W d O  nl e 

niu uansinCo;luCi~uvauszbvuii~firiunS;uvou d~qliuiinlsw8mrl~ln~"dayu~wsvaiu 

aian ~du riluvrjau ainzl& rinaniidau ririinv8u?o Lmuaiqinluriuin$u 

lunis:iuR~dZ$iu4dl&~uRa"ibbaziib~unismnaadb~uan"uniswGmqiqinayulwslmu 
-4 

no aiqinlutmu nzLwn dudiu mzl~i: Ainzaiuht luvivn Iuad azszuvri~~azid 

1.2 Ynqd~~sTiVosniTlj9YLI 
-4 di 

I. ~dad;l~~?uliiiinisl3ayulwn~mdid 1 uiiirnsaanudtzmnai lnu?$niow8nl&~adIu 

nTaGau uazluszi'uqmai~nsw 
nl e 

2. L6aimnzllilMniw"uodqiiwammidkiu n ndu a &u~+~~szain~uirwa& 5 
3. ~doirnnzrirriaiscRdluqiqina~ulws 

4.. ~6addLa?u1fiLiinoi!w1vi1u~u"dufnu"b~~~d~~irias~"iu ~raz~BnisniGmui~iamQ 

rBidauhniswGsl wkn'Mv7his 1 qinayuhrodwi;q~niw 
I I 
nl w dl 

5. ~~alfi~iinnim'wruiuazd~~a3ulps"~iinnisbn~ms~u~uu 



1.3. rnnu~rnnn7FSa 
V V 

I. {iri 3 "nian fie aiiua riiu UR~T-IWP &udiainj 3 airm 11n4rayulwr ;ad 

qinlu~nu nzbwsi dudiu nzlG ~imzawho luuiun luai fizsz~~vd~~az5ia 

2. ~nw7~wiwaoaridwanl6m7~h7usa ndu 3 ~~az~aiuwouaoaridwan~ ~FIH 
V 

dsza1w&ufiaw"9 5 
-44 

3. nianaou~~~~~z~~mniw qmhimiaoivism~~b~~ ~iayu~ws~ra~a~~s7z~ao~ AOAC 

bi 
Tnui~msizGGulm inqiruq ~o~arquu duiveuszrvu Gum.mav-mu 

44 

4 i~nnzGv~Gummrm~ uaz~irvl;ju luri~wanq7nauu~wt~~nd7abba"a 



,w d -0, a 
lunisaqu~wa ~nrsu?~niow'lnai~infiyulws~~ y"iiuZ&Anm~onfiisuazaiuaquw 

kua+ioa $ad 
,w $A 

2.1 ~anfiisaiuaq~'~lbnuaQoa 

Kna& heaik (2532 : 196) ri vuiu5a lu uovl uaz~iu ~ujrieuoduoa~uai 

"busrja Camellia ddi~uGau6a aidiJq;d vuiu5a w~nfim6d1~innitii"IIoabvaa dafin"vl 
4 d w w 4 

ui~inm~~az41uidil%Liluwa ntz~iu~aZ&4iu~del~lilu~~saamu~nwfaw 

w~uii ~~PauadyiR (2534 : 68 - 69) ai do ~nioa~ufi~u~wmovliauu luai di 
riu'iujioanaimii 2 =Aih l&bbfi ai4u (Greem tea) oaz.aidia (Black tea) ?jfiaafl~Gsl~&qinb.d%i 

riam~3uania piianian~dnoou?znitbw~uu ai4u dau"bv~~&~lndonwfl~ubbaz~~u lurid~iiu 

uib~h6oiadkalGuGaPmuJa bdodiaiub~~u~q~bbazqoan"u~d~%b'iGslnim~n .aiiudiiqMniw3 
A aa a a- a - 

~do.aaduhszlm";iai'yIufibv1oadu~ua .aiwunaain&uazaiwa ainbuszun~uvou dau 

aino~dosa&iAuqzjuPlouinnii iiv~usidia rinl&qindszm~iu~~ubbazfl~Sqni ~u.aid~<u 

ul~ziirnnoaqun"u"bkb'imnit~.d'nbdo"bsfl"b'iGslniuvou ~usz~nai~%biraa~irwnbdob~unitbia 
wc' 2. 

d jEuinitvrinhmru bdo~&n;n$uvouniufiadnitbba"a~i1uaid16uidi1%bb99"a&aunaiufou 
d v4 ado 

aiwZmwufimi 

3 
uiuw cnqsa (2521 :I - 7) .aib~uLR$oadudiRaiudi~~uin"IIub~u6i~u mu 

. . 2 ww ..; 
fi~rv~rri~inniod n~iroaniuhwaivl&n~auu dilvc?uSbnrirmuu~n~u rwsizsinign 

niiniud ~a~uimnaiu6oanim?6sl~aid~uuu?b~"bud~~~u~~aun"u 3 =A$. do ailu (Tea 

leaves) aiwa (Tea dust) bbaz"~~wii$l$d (Instant tea) 



hair ~t~~ihs (2542) ~~~ir~si~riaiaa~isznavwi~~mi~uayu~ws Tmunisi~~siz(i 

ayulws 5 rirbl iAa nz~wsi nszqiu nsz~quu w?n ~~azlji ~fifl~b~~~~~llii~~~~l~tala~bbaz 

d~9dlwobbh ~layu~ws~%~rri~~mu?"snlf~%~av (Hot air oven) kaz?"snisnln~mm (Sun drying) 

An.tnaihi p~ fiuimnaiu$u fiuimbiiikarrm fiuim~iii$k azaiuluns. ~Euimaisa<m 

rdal%rawaiuae uazaifiuimaisdiRiyluayulwt wvii nisviilii~hkunssui"snisau~~%~ 
94$4$ 

&uI%~au (~ot air oven) ~fluasnmqm rwnzl%~aaidau azman9uniswiinuazaiuisn~n"u 

Fn'nwl?r6uiu ayuhs~~dszmwanuaz~99"~qzl%fiuima~m"dtznauwi~b~i$ld~rnn~i~<uu~n 

~~am~iiiii~~"~nis.j;i~ribbri~$~n~a~ &u~~~ma~iruazbaaiibauizauqzii~ri~n~i~mii"uaq 

+ulwslamulriLdauaaiuln~uinCn 

4 -4 
GW.l1 !flu (2542) ~ ~ b R ~ ~ ~ ~ ~ l ~ R I b d ~ ~ 1 ~ b A ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ A l b d ~ ~ b f l ~ a 6 a ~  

wauiiuau 8 Kaadis dinis?~~si62 3"s ;a i"s t.$ -?ibGa a~dnCnsldGnruPl'r fiuimdwu 

ad'luiaq I .40 - 8.27 mg/100 ml. ?Zlnsuibsnsi~roanaaaustouzq~ fiuimt/wuailradaa 

0.36 - 1.34 mg/100 ml. 

d 9 4 

nlmTuwa s~? (2538) lZ~nsiz99"aifiuim~~wuSululv~~azuamfiiv~da ~nwiwiq 

6iu~~niw~~~siz~lmuGifii~azaiuKaaeiia~1nlu~~azuamaiu~7auiwmfiav6au FeCl, wuii 

aisa<mqinluuazuamfiiv~da~~u Hydrolysable tannin bihwMa¶I&afl TLC wuilidau 

dsznaub~unmna $3~9~ Hydrolysable tannin ib~~~99"~ifiul~n~mkn~ln& 

adid~mu~%m~as UV - VIS Spectrophotometer dRaiuuiaR<u 259 nm wuilbmu~uqln~vbbaz 
dl 4 

uamaiu~naufiuimlna"~~uan"u ;a 0.28 g/100 g. 

aaui Inha' (2543) ~~~nsiz6ia~m"dsznavwi~b~~"bu"11iayu~ws ib~nz(iai 

rda5b$u&aiu~u~mui"snitaubb%q6au~av (Hot air oven) ai~da~b~u~bbwu~u~nu?"snis~w~wsn 

aiI~uim~avza~n b~zn bbazlwbbwab~uaJ Cmfl;"s Atomic Absorption Spectroscopy bbazM1 

fi~lmAlrd~dmu?"s High Performance Liquid Chromatography eiyuh'2~~l~1W~b~'t-4"11l 

~~ezi1,plsiza~6~ri 7iq nzl~I lu~nu Iv~u~iimhu ~~azluYiun lmuGiuiwZn~3u~i~!ua qiqu 

bb'~3z"II?W9 



~wuq 7'un;oy-u (2538) ~h~nainssu~"snisw5mfiyu~ws~~ps"a fiqd~umaulunidi 

fiyu~wslr~~ps"a'I,h~ad ~Gbndadaarrduaania dimiuszaimfiyuhs t.t.~ziifiyuIwsii~uim 
w w --id 

rinaamiuplaiuuuizfiu ~h4aiiWiilps"~~vamauaaw~vuizfiu dm nisiifiydws1ps"~~ps"ahao 

b~%a Heat pump dryer uaziinis%[av (Hot air oven) qm~r?ijduulzfiufla 45 OC da.3~ 

qmv4~d~vuizfiu~iv?~~"b.n"avfiyu~ws~b~u~v man 9ia n8y adha?vfiyuhsd"b%sin rdibn 

2i ~i6u ~as~~qmv~~ds~uim 60 OC szuzbaai~unisavRa?"IIua~n'v"d~mbbazfiuimfiaiutu 

~atfiyulws qmvrJiid'lflai~asg.r~'iuld iiil%qmvq~ga~~iilps"fiuimfiisdiK~lu~yulwsam 

R\1 ~~~1.fi~~~d~dtl~9fiypdl~9m"a~ 

2.3 oa~anouniar~~dwu~uayu'bws 

~rii $hissun% (2540 :549 - 550) ndiaii fiyuhsdqzriirri~+dSab~uu7iu wvii 

iifisswqmumniianildbdaquiqin w'uffiaa~udinol q0niad~6u sadaai~uazdau~aqiqiqz 

~l ~l'l ~ ~l b ~ ~ ~l ~ ~ 1 ~ ~ ~ ~i &l ~ w' ~ ~l &l ~ ~ ~ ~l ~l ~ ~ ~ ~l 1 ~ b ~lfil ~l ~ 6 1 b b ~ nfil ~ b R ~ dl ~ 1 

~ini.nU fiinfiii~vdid~~u~ii;ivumfissw~mlunis?nai~t~~aafi~ulws fiis~~iidwu~uga 

syulwsii~unl&~fl 2 dtmw ;a 



1. Primary metabolite qzwu\htuFi.nyn.n?im bliluw~mwa~innozuaunio&sbnoiz.j;bbas 

b h  'ldl$h\Elbh5~ ll5hfl.Z~~~ bba~\Yfi~ 

2. Secondary metabolite ~liluaiodwuiii~~mniisn"u\dmiu.n~m"uasGq bdu kaani 

am6 baPn'b.66 LLWUSU du6u 



2.4 "111 (Tea) 

ri vuiuza luuamuazn"i~dkdauad~aa6urilua~a Carnellai ddilfi~fia~~h"r 

%idi~"s@ vuiuza w~mfim6$'b~innis~iuaabvaafaan'muiqinri ~az~iuiiilfi 

~Juwsnsz~ium'?'b&410 ~&1l%~Ju~w~aa~u'b6W'ui 
d d 4 d d 
r~poamuluilq?uia 'buurwwamuazls~Jud~uu'b&uinbsriin"uri ialuussmi~n~uri 

hhn kqunlfin'p~wu~an~w dub~<u"nwuaz 3.06 kgfl maaauiffa 'ba%~au6 2.85 kgfl uaz 

miu6au~uG?n 2.69 kgfl nssui'$nisiuriuaauiazqi~huqzbbmndian"u'bd &qin'unis 

w'~uinisraaa"~iblu~ttu~~aznituauQulua%awu rmz~Zuan'sanis3un~aii~~mniian'u'bd 1,4u wu 

'bnudunii 16ai' wuajnqa dunii lt$l* nuwail ihnii 61Ril~dmt* rimiuJiaqmaimi 2 rOm U 

kri rl?u (Green tea) Lbazridk (Black tea) kqaaar~m'b6qin1urir~mb~uan"u iian'udnstu 
44 

9snisrm;uu ai?udaulvd'bkindszbwfl?ubbaz~~u 1u~iiLiiuuibbh6aia8uiiui~a1fibbfi~ 

&uGa ~daiiaiu~aulari~~azfiaan'u'bai199"biimnitvsd"n ri4uiiPlwmff~daraiib~a"aqz'b6ii 
B 44 

ainuarv~aadu~4ua ri~uiikariniuu,azriRa riniuqziiniuvau njauqiwaqzju~auin 

nil g~aQuaid~asd"n~sin~1tzbw~~ubffuLbazw~a'ani luaid~~uuis~iiuinaa~un'ul99"~'imnir 
WO. 2 

vahdal99"r~mniuMau lu~zgnuilfiiJina6bLmn ~~a~Jranini~d~irwInitvsd"nlv~rauu rdaI6 
Prdl 44 0 

niuvaumiu~aanis u~aii1uaiit~uiii1fiLLfiq6aunaiugau qii~mwuami 
B d v 

"6mu1snbm~uub~ub~s~amu'b6~~"di~auuaz~ibiu dl~~l~tlJsbPdsb~~l'b6bbri 
di 

~irvldu ibfusiiu unuCuv'sodinmi dqmaud4aur~uRaiuimv~uuaan&iuLua~alq uaz 

wCavaamGam luaiiaauizdiv?u(iiiwaium"uBa aisvaululuaiiiqmau~G iauazaiu'bu 
B d * 

fiuuaz4audauTds~u uiawu~aiauumu~iainaud~dn'unis%drzwiubda&m uinismud~ri 
. . 

uinb'iu'bd Tmu~~wizriauuau ai~"jilfi~~mainisuau'bBjvKu'b6 
O B W  

q~ni~~aa&ini~nqinq~~ua~~u~u~uaa~i kazLLv(iaddl?nu,tia Idin~mqaiii 

iid~~diR'Fy bdmuizauurinima"IIiwasbguiidau ~lns~61~~~~Elsl~~~~bba~bb~n~b~~~ 
O d W  

di'ifi6iriiirln&.~uviia ais4iwanunu~u1u1pI~i~amnmznau riluwa'ifi9iaiiiniu~pI I~IY~IYI 
B o  

sanas~~urslnnik~3am niruz~lfldbriRasi~6auntzb~aav'sa~n"a 'bail%niruzTavz 
4 v 

~wsizqzdi'ifin~u~irib.~~uu'bd waiu~uaaniauzkwas~iiu 200 11 uwnziiimruzlvdka 

l%~i~au~~u4iuauuin qzdilfiurimiu~a b~uwa~fin~uLLazoaaaa~iribd~uu'bd iiridra 
v v 

d ~ ~ ~i ~ ~ a ~ a a ~vi 7 ~wsiz~a~a~jldiu 7 6riqziisa~ldim~1iiAu L6aqqiniais~~nuGu 
WW.4 

azaiuaanui uanqindkaiqdlbc?nuiiribgudsz4ibiimainisw"aaYn~6 niniiu?nnw'lu.ai 
cd Ad 

r~uilqiuaeiituuawuwaia~wiwuaa6iri iiiriiu~uaitaui 7 tri~vuizau nduuazsaaaa~u 



(Evaluation of natural pharmaceuticals or crude drugs) 

niwv~arOnuazfiuimaa6dsznauiiKq fiaiuu7qn~vaaaisnu<anisdaaudu6aunis 

wsa~ranh-'nma" r~unisn~a~aiiidum&"dfim6~ssuri~~~afiyu\ws gn6aaniumairr6aanit 

Ga1a.i 

qmhi auiuf a qmhiniulu~aamkfim~~strrriia~aryu\ws iu~a aSm~~a:: 

firrimvaaaa6dsznauiiKsY~ia~"bum8qfim.pl"fu q~iwaaamhfim6rssrrriib~uia 
0a.a. 

ii~6dUsniq-,fiwmiuam 1unis~fi~~~~nisw~i~i8.1ii1~~1~~fib~~~~~rrri~~q~iwq~ 
Y 9dd-a 
llld ~ B ~ ~fl ~ ~ ~ ~s ~.l ~ ~ P d\ ~ b b ~ 

v 

I. ninloz~Gu~nwiikuoiK~ds::~ink%rr3~w'a99"1 (Organoleptic method) 

2. nisdoz~Guqmdi&uaiK~na"a~~awst~Pdb (Microscopic method) 

3. nidszfiuqmhinia6iu~a~nui"~aaryu\ws (Biologic method) 

4. nisdszb~uqmhinia6iub~~bbazwyu~w~ (Chemical method) 

5. nisdszrGuqmdini&niuniw"~aa~yu\ws (Physical method) 

6. ni~d~z~~uqm~iaaaasyu!wsPnoldn"~~m~mnia6iulmsu~~~nsi~ 

(Chromatographic method) 



fiumidadaaudu (Foreign matter) 
or4 4s 

dadaaudu auluiis daiu 7 uanuia~qlnayu~wtdimanqt ~iu awvmw& 

dauqmauuaa Au Gu nnu duiu ~arilaumrl~ulmiadaaudubgu$~'vIGn5auaz"uaa$~ 

fi~7~~?7Uqu (Moisture constant) 

ulolqlunalu$uqaafiYu'bwtina~u4~bguu~nbdaaq~nd~na~u$uu~nbbazi 
wrl 1 

qt2AM4~dLMulEfiu ~E~l#~~'b~u%fi~~'b Wt~l~l~b3"1~bM9"b%fiY~'b Wtbd~~~~l W 4l"bMublEl 
P, 

oiriimiu'b641a u~iiiilhn~zuaun1tu8waifiyu'b~t~z~aa41"b%fiyu'b~t~~%ariaun"iu uifinnwu 
9i 

ilganaiinaluquma Ma~"b~t~M~l~nltbn'El~n~fi~~'bWtn"fil~lt~~~~al~~~b%l'bd'b6b~~n"~ 

rr~nsg~uRa~u%rdlum&qi~?ui~~um"b%i~a7u$u'b6n]tzu~m 5% d~fiyulwtina~u&ulnnil 
4 s 

drilmumqdmildudadaaudu bWnE~~~l"b~bda~b~~~96dt~n~Eld~~~~~~9b~~~~b&UEln"PJ 

$m~nnomafiyuIwdia~iaMum 

fiU7Nbt?l (Ash  constant) 

rilun?~Ps?fiu?miadaaudu~manltbulwaul~ub~ubdlb~mld?11ma~ulm~d?%9d 
.A wri 

;d~~uuPila 7 rXuri fiulmrii4arnum (Total ash) Mulfl~al~sulmbdli9MBJmW'bhbBJabWlU9Uld 

qmyijkbzu 450 aaRl iu'b&ilm~nRai nlsi'bi"b.a"qm~~ir~abdm~man"u'bi"b%filman 

alkalichlorides taau~;mfialaW fi~~m16ld'bia~alu"buntm (Acid insoluble ash) rilunlsrnl 
rlad 

~rsulmqeabdld~azala~untmbn~m filt~Mvlril6~iluisdamududtzmwfi~t~uwtu aaeiau~~qj 

l6bbri WT'IU Gu nsam 

fiu7wa,7sfi~m&aa~aw"7aza7a (Solvent  extractive values) 

fiu~mfi~t~an'~ll6&aaKa~~aza~u~~iaz~Gmfi~u~ta"b.a"dt~~fiuqbl~l~~"11mafi~ulwt 

U ~a~~a~a~adrdan~~~z~ua~~u~~m~aafi~ti~~~~ufiyu'bwt ~i4~azaludir~1~1%'1a $1 

bbazuaanaaaR' fiulmfilofin"mbda"b.a"bbaanaaaa"b~u~ailazau (Ethanol Soluble Extractive) 

auluiia ~l~~nqaafilo (Resicue) d16qlnnltfin"mwaul6aabbaanaaaa"nal1blb%u%uila 7 fh 

rrr;?uiqiam.uaaay ulwt 



niswies6dsr,nouh~qI~daol,u~w~ (Active constituents) 

d%~ii~~~u'u~usr,bw (Volatile oil content) 

n l ~ l ~ ~ l ~ $ l ~ ~ ~ ~ ~ ~ b ~ U ~ ~ ~ ~ ~ ~ W ~ ~ i ~ ~ W ~ ~ . a " b ~ f  a 9  cleveneaur 

apparatus ayldlws~qz~iuin~u$iSd"uvaus:bv~Sd"nq",b~u~uadaubdn 1 uaah waau~mv~aaiq 
a8 24 

ailudauaaaayuhs?~m"u fii~iluwaui~azidammn 1 ma~iuiwaunuv~aaadawsiaia:aim 

7 ~~6a4qGiuinku 

bbaab~a~ (Calcium , Ca) 

ds%TaflPdd 

ai bds~ (Caffeine) 

mlbd&~ (Caffeine,l,3,7 -trimethylxanthine) ~~raa~sdsznauGuw3ddsz~1~ tkwl 
=id 

aoudi .nianvdaijemswqarmibflu c ,H ,,N ,O, uazgntbsaahauoamc~bdaumo 



?mszL%md 178 OC ii~mvnaubvaa 232 - 236 OC naiuvui~b%iu d 1.23 ~aiaaiunilu 

uwuini~dnR di19s"u?qvl%l~i~u azaiu~&~~u~i%u nidinzaiu~u~u'~aw~uaa 

naaTsda5u ~l~l~a~%a$~na5 ~uuzu m%aaz3~wm ~~azaiulu~Fms~Z~uZb~o~W~6nGau naiunq 

witu nirdduaisrd~uueniw (Decompose) ~&ii?u fiisazaiudi9~%u%u 

~~~~Zuwuuin~u~aiiwan ai nib~d In16 TR~I Maz1ubnio~iud.iii19~"fim1u IU 

~SSU~R W~A~I ls~miini~dZusJszuim~auaz 2.8 ~u~nni~~fiauaz 0.8 - I .7 ~u6m1nFn" 

d~zuim5auaz 0.1 - 0.8 Iuhdidszuim~auaz I - 2 dqn%lunisnsz~uszuudszfiiwdau 

nawdilrr"~iiplni~i!utia lriia9lu riimnaiupnnszdnszLdiibbazvier4ouLw"au isiininRu 
d d v.4 = 

nird~ulurnar~satmu~~azuiuitaGlal nird~raujiiwaiaqnbduI~nnsz~wiz &uldnsz@l%inis 
0 0, 

aRj~idaulunsz~wizdil99"f~n~~fiunszrwiz ~~u~dluazoir~;uu di%i'alq~w"uPsa 6il611 

Irsuimuinoi~iil9s"Cal~~fiulddnR iiwaionis$uJfiaiaz Ldai~inplirdlu~damnis~mnriu 

d nl 

E]am&wz air$uu !w~sbw"uGarrazw nlqiiu ni~dauu~aiorin~isnlunssfi Irsuim~a9 
nl 4.4 d nls dl 

n1dounuuadil%~4udszvliu~fiuaaw~a 10 gliu "IIUI~~~Z~I&?UI~R~~L'~U 50 - 200 

mg/Tu 

b b ~ O d h (Tannin) 

a"n~mz$ald~a~u,wu~u 

LL~~<~bfl~fii~~i~an Phenolic compounds ~~~~~fi~19~u~auwu'b~b~wlzsbui~ i131 

unuGu vuiudt aistliniadaiuismi?muti~n"uTds~uvsd'~&wa" dil~s"bri~~mnis~~i~dou wiu 

'ii?sol%lfi ~9..rfl %11 %a"dlM~~~~s~"b~~~9~~9 LLWUGULL~S~~U 2 ~SZL~'YIRIU~~ M~SZ~Q'~YQ~~~~ 

fi519 

dszbnwmos~b~uGu 

1. Hydrolysable tannin (Gallotannin) 
0, 

4.4 0 

bgufiis Amorphous ufiui1~1iauaau Ester "119 Phynolic acid Lbaz Ellagic acid 

~uiiwiaLdafiu~unomv~a~n~uiiiau (Tannase) qzqn Hydrolyse aandudaudsznauiau 1 



galic acid che bulic ac~d ellagic acid 

2.2 ~ols~msaajliauea Gallic acid . Chebulic acid pa:. Ellagic acid 

~G~~~~NU?VQS Hydrolysable tannin 
s/ 

1. in Hydrolyse kansn~+oGideo L~U Tannase 

2. iid j%uih Iron salt le1~aiseleiu~~liM+Q~ib'9ubdub~oan"u Gallic acid 

3. Ldo~iuinkuu3a (~ry distillation) 9~16 Pyrogallol 

2. Condensed tannin 

rfluuwu%udi~msqaha&uw"u~"n"u Cetechin M+B Flavan - 3.4 - diolsn 

(Leucoanthocyanidin) eiq~BnUMuiiuaiiniai Catechol tannin rc;e Proanthocyanidins 

;di 2.3 tpslm~ahs Condensed tannin 



g~t4%lu?Y~4 Condensed tannin 

1. Iaiqn Hydrolyse ~munsmdo6deurrdqzr'im Polymerization 16ais4/1aiazaiu 
9, 

GI !~bbmdihn{i Phlobaphene 

2. rdaii'bdnkurrGdqz'b6 Catechol 

3. rdedid jiiui~u Iron salt qzhisazaiu8~uara~eun'u Catechol 

nisw Kmwisnduunuiiu 

Lrmu~ur~uaisdaza?uiibbdeiqqz'b6b~u Colloidal solution iqm%rihdnsm aiuisn 

azaiu'b~uaisazaiuhi~~eqi~uin Alcohol , Glycerol bra: Acetone azaiu'b6&1u%u 

Organic solution $u 1 k~hnisaiimaionrjubbwuGu$qGuuan'm~"116au Alcohol v?eGiuiAu 
9, 

n'Elii~rbaiaGi'bdw maeun~uuosrrmuGu 

dszTs.nGYQsbb~ uGu 

bbwu~uisadim %%3~~uuidim~uiu (Astringent) "bu~isiuibbe~u~utibldqzsau 

auu'bws~ibbmu~u'ba"buiisiuikn"w"edbdu ~muGunuisownnznau~ds"mu'b~ $~~iui"b"n"buqrn 

rianssuvionaCq qmaianosu~iiui iiviin lLu nozminuazijibu 

IumismkGuula" Tannic acid udqsauiamnsmuadaoamnsm'b66au umu~u!qm% 

dir~euuplidu "4~~~~udauwau"bu~iuiflaud~n ui~nnwuwa~~az~inis~r~~a~l"ue~~aaC~ rdu 
W d d  

rrwaqin'bvi'bau "nurrmuGur~uajaudszneudszuim 0.5 - 2 % ~ia?unaiub~u~nrrwuGueiq 

ria"br'imuz3qlm" f s~dnas"b.n"bbwu~ub~udszii 

nis~i;l$aqwa~~bb~uiiu 

nisms?srauunuiiuRi~dfiip,aib~Z humm~e~fuaisazaiuim'bdi 

1. Gelatin solution KiirrmuG~zLiimmmmuiuma 

2. Gelatin  salt  solution 61~rbmu~uqzbfimmzneu~u~uia 
9, 

3 1 % Ferric chloride 61irrmu~uqz~&~~ifiubiua 

4. Bromine water 61ibrmuGuqz'b6mznmuruiideu 
9, 

5. Formalin - HCL test 6iirbwu~uqzr'innzneu~bb~d~dazaiu"bu~i~mu 

6. Vanilin - HCL test fiiibbmu~uqz'b6~bbm9 
9, 

7. Lime water 61~m~neuqz'b6~~v~e~eu~i~urmi 



ni%wsasaau n~uaas~~wuih 

1. All tannin + Gelatin -b b?inniswnmznau 

+ Alkaloidal solution b~nnismnmznau 

+ Heavy metal ion solution -b b~nnismnmznau 

+ Albumin + riinnismnmznau 

+ Starch -+ biinnismnmznau 
PI 

2. Hydrolysable tannin + Ferric chloride solution + wzneui~ifiu - ii 
PI 

Condensed tannin + Ferric chloride solution -+ mznauibiua - iinia 

3.  Hydrolysable tannin + ~riwater -+ ~~bfinnismnmznau 
Condensed tannin + Br, water -+ biinnismnmznm 

PI 

4. Hydrolysable tannin + Lime water -+ nznau~iifiuaub~i 

5. Condensed tannin + 40 % Formaldehyde -+ mznauibbnd 

6. Condensed tannin + Vanillin solution + HCL + aisibbndb~anun 

2.7 ~Ud~sjt~iui~dszd~~u~iWY~!~s 

I. nawm 

%&?wsi HIW w; Ocimum sanctum Linn. 

d a n ~ ~ Holy Bbasil , Sacred Basil 

as d Labiatae 

daCa~$~d : naun"a naun"an3 naunaii (~2udlvai) nzbwnbblald nz~wsi~u 

nz~wsidi (ninnaid) riapdg (nzrdud - ~deiaaaau) 

6'nlrcuznisw~nw~ians' ~ilubkhqn ws~fiu'lvd $9 30 - 60 cm. iau~Jnnqu 

niW luuwuaz$u lu;& daiu'lu~~vau wanaannunirdu$a &umandauEnwurrnudarflu 
4.d 4 4u 7 wis$nrrwsi~l%dgn~sz~w~~wui 2 Gu$ da nzrwsiria &luunazrii6uua~rua 

v 44 
nz~wsi~~lal~~~luaaaziiwuua~~m~au~~ua 

nipuwuw'u{ nis~uiuwi$nz~wsi~uul.a"~ua"nuinnii l%6dndi 

aish~g lurdaiiuinku~au~a~i~z~~ii~uvauszbvuiniuvau iu$iuir 

dsznau&au Methyl chavicol uaz Linalool nz~wsiib~~irbnsud dauilasnii[onuzdd rraz 

FsnSRdq~im~~amrW 



2. bIi;lf!lWBtbl 

%Q%Ifllr~~Im/ Pandanus arnaryllifolius Roxb 

%ah! P.odorus Ridc. 

as d Pandanaceae 

%o$u 6-1 d~uurae% 

fi'n~sldzwi.swqn~iaiarm+ 
2.4.4 

bnuvauriJda~u~audrmuap1aeu$u1n~il i16u~iJune idinmwnnlsd~ueanm 

rfluda i;ii6uiddsru1m 2 - 3 dm rie~nrr;j?iinnXliauimi16u hamzaadIurJuplaon 
4.4 pl 

11a1urrvnu muIu5uu Iuuarmarflufiu i~u~a~m~u~auIu r&una~dIurY~Znndld Iuqraan 
91 

mu 7 ~idiuPsa~niaoci~.rrflu~rriuurflunef uld 

msuuiaw'u< k~nisua;lummhlo ~u1uGu<6aun1oiln41v;errunpira 

fl15dl Kq 

rda~ulnnLra6aubilwuili;fiisveu3~znau6au Linalyl acetate , Benzyl acetate 

Linalool U R~ Geraniol rdahula5m$i?u~mfinngaa"wua1? Cournarin uar ~thyl vanillin 

asswqm 
w, .A 'U 

nn - d~f"aIqIrr~uru uiinzlju 9'uilaalar iibui%nls 
91 

6u - il'uilaaiar ~hfilVi?k ~fideu~w~u rrhsrfi JILIJI%~I? 
91 

Iu - ~3% uK$auIu aiinszvluii uiidaurwlu il'uilfiaiar d~pqMilq 2;iRj 

KIJ%Y+~% ~~3snEavCd 



3. ~ZSZLLPSI~ 

i(m?(iCq : Mentha 

%minui~liw d : Mentha cordifoha . Opjz 
4nasg : LABIATAC 

iauw"b.6" &6u 

aisdwu iifiuveurrrvuqin~u 5 rulanaa (Menthol) 



4. q.3 

qeaisty : Ginger,zingiber 

~ ~ ~ ~ f l l ~ l ~  a/ : Zingiber officnale Rosc. 

4easd : ZINGIBERACEAC 

dauw"b4a' : bvh (rhizome) ~t-i~aziau nn&autkacu99"d 

Wls$wu : d6ihwauszLvu dtzuim 0.5 - 4.4 % dznau6au terpene . 
zingiberine , cineol 

asswqm 
wa Y 

dauGmu dau~uiuwaan~"aml6~a~sd'9 "dudauaiwislwbsa"uu bdau~~3~aiwis 

uiiy~dunuvldu6~a 69in n"aa4a ~dul3~iduu uluuurrc ufi$ilunlna hl99"~w~aeonui 

d5uq mwqiiluiisniu l@nnsz~unszaau 



~~~d61'~119~1~1~ 
9, 

41 (4.4.) 

nin - (~da5ita"ui) 

IdsZu (ida5~ta"ui) 

11 Ju (bela 5~5~6) 

ni3u'ba~msn (~da5~5~6) 

LL~~L~FJIJ (~da5~4uK) 

'bweiiu (~1la5~3ui) 

~vin (~da&%uK) 

'b?l¶~d a l ? ~ (b1195~%~i) 

nsmbbownaih (~da5~ta"ui) 

GunaAuiGn (~da5ita"ui) 

?niTluba (potency negligible) 

~~ WNZ WI~ W~~ WHI W~~~+ 

4 n~rilui;a~unzuj<m~~ui;a~ndszmwv~~"~~~ma"~~~n 

R'iiu - i;iiEu16~uSunii ~vh&u& (rhizome) m5Q$uLfluna hi6u~~r)ia 
4 4 

t?nwwz~Tlu%a 7 ~5diidriav~a~~vlaariara iir~elrazin~midn 7 ~e~uqzunnuuiu'bdn"uw"umu 

hw~~dzniskmn~~1wr~ubbuu6a~a 'da ~d.roiautnqz~q3~~~azb~wnbb4.rdau 7 sionidd iv5ivIa 

1i6u1~udsiuisn~is~~?niiu~~v3~vai~~~ ~asiidqinii&uLvGogudiiai~'bm"b4~~qtb~~a 
P, 

v%qlszuim 8 - 12 biau hi6uadaubv~o~ub~uhi~ub~flu (clump) adau~dsznaum"auniu1u 

~oun"uvaiu 7 $u iaq5qqinmiddnnga~uui~4daa.r5d hi6uildii~aiuqddsr~1~ 50 - 100 

b.auA~uns 



lu - rfIulurduapIvanrniuq 7 dt:u1~ 15 - 17 rauflrumt ILa~njl.1dt~u1m 

1.8 - 3 r~uRrumtq luaanh.raGu<ur911uaa~rrna vihluuiaiurfYu~dk&~ daquluaoudua 

UVRU l~u1uaau~~~u~azq:rfIuniUqU B16ur$uu 

man - i&wmanriluia (Intlorescense) ;drrr'nv?a;dns:uoqlutq~lduqadt:uqm 5 

- 7 ~au~rumt huhmanuqadszuqb~ I 5 - 25 ~"a~i~umt n'ilnriihlqnuamd~~ji~uM;ariih 
9, cu d 

uunr-71~81iira Gnwm:monrfIu~uirna"m~a"n 7 nan~z~uaanuqmqurn8aQ dnfli.rr3uwmIai 
4 a 

daaaanmanvsammrua"m 
d9 A 

wa - iGnwmznau rriq lm i14uCiiu~uGnaqqdt:uqm I r~iuflrurnt YTuqdg~qw 

%uudtyhds:rwfi'bwu aaunl&rilu 2 dt:mw $a 

I. ~alv~v3ai~auanv3ai~"u~a R'namzr~ijl~d r6aaz9uniriuu 
144 4 

Cauuqn salririrmQ rdaaanrdZanaanr6aluluuavta3rvda~da 7 m~~dnnguurr4si 

&wa:nauuudaiu Iuil~un~zinaiungarrlnniBpJn rvui:d~a?u5udt:w~u~3u?~daups?a 
9, 

9 44 0 

"uqmaq %~a%muu~iv~~au~nu~oluW"a~main 
wd PI 

2. 9.1JnGaiarw"m uqarr(iqGund1 qqiq TjnwmzrYu~4qra"n ~udg~an rGai 
3 "  4 4 0 

riuuuqn r~aztaAau%wriim r~saanrddanaanu~abua~1~qb'9uvtaa~q~udub!ua mquudai 
9, 

hwm:uveu nqoumnnafl Guul%iqoqeiyuht~a:iq%qbcps"q iw~l:lfiGqvCnnAniq'usau?n rrd 

~~%uud~ndgV~u~uEjn~m:dgVa~~adau 

an7wuam~~ui~wu7zau 
a 4 s 

mu - %aau Auk yu inqss:uw&fl maodu2ukuduwnuvtamuLv~uaduwsqui 

~R?~UBBIU~U;O~$'I lun~td~nq~l~&~a~q:ha~rm~uu~ud~nlps"ian~wrvu~:au qdaluitn 
wa ", 9, 4 .  

dgnhmm;lrrdszKui~w:~a~unB:w'a~aiu~~dtzuib~ I ,500 rumt 



waqa~~fiaumnl99"i~~fiadszuiw 30 % a~wn~udszuiw I ~$au qz~adau.na$uui~~az~n 
n 442 

dszuina 3 ~Aau qz~fiurdua~&dszuw 3 - 5 $A nis~wiz~aasu~~baaidau~az~%~]a~~m~a 

nw~E9~i,dsia 
9 914 s d 

.nadauqz~iiu~~uab~;a"uauai;dszuina 4 - 6 bdau nar$aunsnginu - dau 
4 As 44 
fiilrtlFlU d ~ ~ ~ b ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ d ~ ~ ~l n b b ~ ~ ~ b d ~ d ~ ~ b ~ ~l ~ dl ~ ~ ~ n ~ S ~ ~ d S ~ Wl ~fi ~ ~ ~ ~ b b d ~ 

zddia 1 nisriiuliGuu~~R~aaiabwsqzaq~qz4ql99"bb4aqafn~1uaiu1& finGuuamakqindu 

mnuh rwsqdudau~u;ml64qu ud6idu1~mnnassm&i199"6abbda.r 1&199"4iudanqs;m~"sa 
2 "  

nau hunauvuuqfina uti?niiEuaen ~adaud~oi~dmuiw 6 b$au qzl99"~1a~l%m$~lqm 



ni~Gi~0dia , 
9 4 

aaunis~auiu~ud~zm~maan~uinisdaaaniiMpdiu~adiadszbwfi~~iab~u 2 wan 
4 

Ra BqdauuazTauri 'aadau~wnjio~ 3 iinanaz fla iauPsa ianaau~badau 

iauf~a r9uauu~wm~nawuda~flunisdsznaunisdiuiQnm~sAuaz~%r~ua'mBSu~u 

nisa5mraiiiuiMauszbMu iauPsa!maimdiadsz~wfi~ndi~aimniuludtz~wfi ~nis$aoiunia 



5. mala? 

qoalk : Lemon grass 

~o%s?R?anb : Cymbopogon citratus (D.C. ex.Nees) Stapf. 

doasd : GRAMINAE 

daui%#: sqn 4'16~ IU rvY7 

nlsdwu : ~&uivauszuudszuIna 0.16 % du citral eugenol camphor, 

geranio; , linalool. 

ns7w qn.4 

aiifleq% fifiar4e rrdu?nr#um i'uau rrfielnltinia braz~urade r~uuli'u 

gaalaz uiiia ~~figfifilariunls Uafilazrilu~~om a~~a~uKuTaGnaa 

ihuruawwwqnu~7am.S" 

mn - ~iluszerernndeu 
rlrl rl 

il6u - oduuGuoauii'u~iluno~~du ufiruuauazdria;rieu d~6udu;dn~nszuen 

iihwmzuis mgua m~udle.rrinii~udn~qu dduasdszulna I iuns 

~u - 1u~~u~dua!~nw6~~uia~ua~a"~u"bu~~a IYZIIY~~URY ~un?ilqd~zuxu 2 
PI 

bedui~uns ulal&ds 100 ~eduibums da7uIu~~~au ZaIuCqfieq&7udKnwmza7n3e ~&unaw 

Iu~~iiisnmsousiaszaiian7uI~luazKaI~li~na"m~l~~ 1 uladszulm 2 CiaG~ums m1u~euIui~u 

~ijnQeu 

men - man~guia.uulnIad iemendiilueen~guq 1 usiazqsea?ubi?uIudszKu.de 
a rlw 

mendeudsznou&aumeneieueenbiluq 1 monau~un~uwdnrnena~~li!n"~u n7ulumandau 

usinznandrzneu&aumenba"n 1 2 men menri7sd~~uan~ub~uafdiq~b~q daluuaausua man 





6. +I WZ~~H~S 

il0RlGnJ : - 

%I'iVlH7fl7%An$ : Andfographis paniculata Wa1l.e~. Ness. 

%sad : ACANTHACEAE 

ajau6I.Q : 1&6u ham %E~LLG~ 

as~siwdd~47mza7aPqs 

nl%~,n.n daajauds~nav ywasor~rvlaa 

LACTONE Andrographolide 228 - 230 

Neo - Andrographolide 167 

Deoxyandrographolide 175 - 176.5 

Homoandrographolide  115 

Panicolide 175 - 175.5 

14 - Deoxy - 11, - oxandro- 98 - 100 

grapholide 

14 - Deoxy- 11,12 -didehy 

drographolide 

ais@tiab.i~~duau 3~v';aa 260 - 262 

wGnpI~iu.auim~tin 3m-n 201 - 203 

Paniculide A 120 - 121 

Paniculide B - 145 -.146' 
P, 

Paniculide C GI fi9d 

%¶A 

%¶J 

tissue culture 

tissue culture 

tissue culture 



nlsanw dsajaud~nsu gmHaaolbwaa 

FLAVONE Andrograohin 190 - 191 

Panicolin 263 - 264 

Mono - 0 - methylwightin 150 

Apigenin - 7,4 - dimethylether 

Ether 

Flavone 166 

Andrographan 67 - 68 

Andrographan 85 

Panicula - Wachs 30 

Andrographosterin 135 

Glycoside 298 - 300 

KC1 

KC1 

.4 
ou 1 an 6 YGFI 



Neoandro'graphofide 





7. %uiYaun 

ii.n?nuiiliclwn+ : Centella asiatica (Linn.) Urban. 

4.nasi : UMBELLIFERAE 

d0~liYq.j : Asiatic Pennywort 
I 

datu 7 : in~uan (LM%) GjllbbTdu (16) Gaun (nimnaia) 4idi~m?a , 

nzikuan (6idia) ~~ufiib.a"7,5nKn Gu) dz~uz,~am~Eiz 

(nzbduq - ~idmaau) 

a"nw mvka'bd 

Au - ~9uwssnaliupn a$uiiwanrjn tii~u~au$ao'~~iu~utiud$uuazba 

nL? q ld:ulliiu 
Iu - Li~uludua aandunsqniia iaaz 2 - 10 lu h'nwnrzmhsqdlw Iunauiu 

vauIu~z~9u<nnbGnfiau 

man - lzaandudamhoiubdaa 7 ~~aidszuina 2 - 5 da 4srrd~finqzii 

dsainr 3 - 4 man manqz~?.lu&iaaau~~wa fii9d.dananqzimaiuuiadszuim 0.5 - 5 a~u9mbums 



n~mlu~cl+i'u{ 
dd 9, 

lnu~ubla"nuazlva 8aKm~~unlvnwumudauuazsinaanua"a f s 

hlddu?nldquuaz uaz6a~G?uuwa~~nmuinwa~ls ~nWuiurilaii~znsz~iuw"u$~~wild~iu 

iui 

adaua4' ~s6ulii~Juui 

assw qsM 

~s6ul%?nwioini$ilra ~iluuiiiiq~rri~l~azii~s~i~~ ~nnwoinisiourw~u~dau 

&I ~uflfifilaz ~flu~iiTulaGrn~&~ ~nwilsnijavCs IiiVnmuinuwa YnwiyrnEq ~zq~ia Ynnmdw 

~daq~in~n;<n uaz?nntneinis~uJum $il%Gmuridiu ?nmainisflasias uaniinauj~ 

wauluii?uuiiautuayulw~u 1 ~iluui?nm~inisloralunisnszviu~i ~nnw~ind~3umia 

Bi?iouuazwnuuGq ~nnwhndindsu ilin~viiu L ~ ~ R O iiaiu~va uanlind~j~~~~uaivis 
pl I p l  A 4 

~iia~ninftun'~vdnoou hu~~uahhu rar oaz$ql%Gi!hl&inlur~ubnsaqnul6 
.4 

~ W M B~ 

wssm'bddbquwosmh"bub"umku wu~umiuiq& 1 kl 
u'o;anw~niTq 

4 4 

1. iiqn~hnisamainis~n~fiu &uni~i~ailuuiun~~~~vu~nuuiEu~zaiuiso 

anainistYn~wul6 
pl pl 

2. lziiqn$lunisu'uhnaa"uzb?s &uliiRiafim 1 ~es~~aunsziiqnZ$iaiu~~na" 

uzGa uanlindfii~a<m~;auuaansaaa"eJwu~i kfiiuiso~u&~maa"uz~q 

m%n CA - 9KB l6wn 

3. iiqw%~uniswuiu~~~a ~unisiirsifii~fitn"~a~~auni~unii madecassol 

uazdi dfih~kin'lu~aun~s madecassic acid.asiatic kaz asiaticoside 49 

bJuwisbn~wanlrnsbwa~du (Triterpene) 'bdldjiiiv?uwini~uan 

4. iiqn~~nio?nwi~~alunsz~wizaivi~ lnul%fiisifitnl6~inuau99"s lGnul% 

kriuuazv~s'lu uaz4m~%ina"iu~Ca ~dedaana"asl?~~waszwuiibbua~uviu 

dudsnFi 



8. iu&~er 

dQ'inulrnw~i : Apipiurn gmveolens Linn. 

?h~~lfinJ : Celery. Graden Celery. Smallage 

34; : Umbelliferae 

A 
ilan'oqdu : ~uoiu (hunaia) .iingu(rviao) . d949(~ka). PGIU ,iu~u(iu 

naid) 

iii-1~su~w7awqnufilarni 

~~u~rnlu~~uclddsz~1va"u~n isiq I - 2 d ii6u~~azlui oil duct in<uvou 

pdozuina 40 cm. ~n'namziiiulurgu~u rouluvu'n~guurmSn uiazurm~~u~aiubviuuv~o 

~i~v&~u Kiuluaauvui aann~nd~d"dan6iud4u nnnuEiean~8uFfii nandeuiruin~Gn bad 

aznan~ilu~~uu~uyt&~wfi daulv~u~uw'sd$u%a~ad 

msucclerriu{ d~nbunisl~~udmnuiuw"u< 

a75d7Kq 
" 
fih - dszn~u6auntma:zlu 16bbri Alanine , Glutamic acid , Aspartic , R - 

amino butyric acid , Glutamine La: Asparagine !~l'%Ikbn5m!6bbd Mannitol bba: Apiose ! 
9 

9fliihi 1 , 2 , i 6 ,+ , Niacin bbaz Folic acid La: Stigmasterol 

6uiraoaz~udn - wuhafn!m$i Bergapten La-,iifiuveu?zburu uon9ini1ubaJda 

Cdi Graveoside A bbaz B 

sin - dsznau6au Glycolic acid uaziaisqwwan Polyacetylene 

amw qsu 

k16u - sa~6n~dau an~aiuKuOaGm ~~iigaaaiaz~ilu~Zan ~~ElAnfia nn. 
" A' 

iiu?raaqG'lu3iraa~adaiu 

gu, buran - nrindou quau LGQS~VIP iiy~~~:aiw ~w~a~iar~ 

nn - sa~ndeu uiidant rniifi'~~iYaaiar iiiyiiik 



9. TI4 
d~~~El?fl??24& : Pluchea indica (L-inn.) Baccharis indica Linn. 

~DW?GI~ : Indian Marsh Fleabane 

nq9yu1uriuf 

Pn~n1dniiv3a~wiz1ua"m ~inidni19zl:'bPs"e~a~%Zn41 

ajaui?Kw"~s? 
sr 

IIJ , man , sin , ~dikniu, w'sh 

"119d~?¶-ld3~~1~ "dfl~'Fl~~1~19 

o d  ,4 
men - saruiuou ~iuau I niija iu;inuuuMluniar~udaaia: 

sin - saruidimupd'n 60 n?u 6u&olbbn"nszliu dam~iau <¶-liahniaGu 



3.2 nssu~~nisatnai~inr~~ 

3.2.1 nisiiai bg8a 

1. hfiluh~~n iuauu~ws~~imuimds~ 0.5 x 1.0 cm. 

2 ~i~nan:is"au 30 iw; v;al%nisdsds:uim I - 2 M; 

3. julu~iduw'u$ uh&auliiuiid 

4. kalunzmzhu~~lia~ dszui~ 20 ui$ 

5. ou~uiauLL~fidqmv~~~lszuim 80 oc I 4abd 

6. WUIU+UIY~~I~ gmvQZ 80 OC UiU 1 iahd 

3.2.2 nisW"im3u 

1. ~miiiduaen ~uadsuu~wd~99"~muidlnd3zuibld 0.5 x I .O cm. 

2. GIW ka~?hn:mr6a:?Plldiau 7 uiudszuinr 20 ui! 

3. ~~~d~u~u~aua~fii~mv~~~s:ui~ 80 oc uqu I ia~w 

4. aulu$au~4idqmv~i? 80 OC uiu I iaTud 



3.3 ~~S~LAS?~(~~NB(NG~Q~"II~~~U~WS 

3.3.1 auu".mamilnm nmasukul3dszaln~u~aW"a 5 nmasun'du saa~fiuad~sa 
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3.3.2 w UGWIS~A~ ?LA~Z~ HI GE~I W WIT~~~~~ 

- rds?b~u&malrr$u ~kun1s1%mm&n1wuu~91u~su (Drying method) 

- fiulmm~rdzu (Caffein) &uMu~ia~lmsu1lwnn~"~s~r~9aaaussnuz~~ (High 

Performance Liquid Chromatography, HPLC) 

- ~~NI~~ WUGU (Tannin) bu%$bwmh UV - Visible Spectrophotometer 

3.3.3 ~IS~LA~Z~HIRIMIHIT~~~¶I~I~R xl,u1w~ 

kun~~?~nnzSj;'~~~G~~~mbbifi~! bu%a"bwm%m Atomic Absorption 

Spectrophotometer C~~?~~TIZS~;P~IGNIW~~~~~?U~I 

3.3.4 n7~5s~me6~7Gu1~5n1au7 lau%$bw~G~?5rCaabdnlw~ldlwZm? (Visible 

Spectrophotrometry) 

K w 
3.3.5 ~~S~LA~~~~ILTSUINUI~~P~WO~~%~~B~ ~B~I~~&UK~BIBJ~ (Steam 

distillation) 





d 
.naryuhs ~~BJI MRIL~;~ (mg /I 00 g) 



d 1 rea~;1uhp 1 fiuqm~~fi~%m (mg / 100 g) I 
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~P~IWSWZT~LLWL~ 
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ci 
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W 
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ci 
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6WW 

.aauCoa 

4iuau 

F?u 

6 

5 

4 

8 

7 

4 

3 

1 

2 

3 

I 

2 

.aeudiunii~ 

4iuau 

flu 

12 

15 

12 

14 

13 

11 

5 

10 

4 

5 

10 

4 

~FIL~ M 

% 

18.75 

15.62 

12.50 

15.62 

25.00 

21.88 

12.50 

19.79 

9.38 

3.12 

6.25 

6.25 

9.38 

3.12 

6.25 

6.25 

SFIL~M 

% 

37.50 

46.88 

37.50 

40.63 

43.75 

40.62 

34.38 

39.58 

15.62 

31.25 

12.50 

19.79 

15.62 

31.25 

12.50 

19.79 

~EY~JUI~ 

4iuau 

flu 

14 

12 

16 

10 

12 

17 

24 

1 

26 

24 

1 

26 

Filil~9u 

% 

43.75 

37.50 

50.00 

43.75 

31.25 

37.50 

53.12 

40.62 

75.00 

65.62 

81.25 

73.96 

75.00 

65.62 

81.25 

73.96 
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1. ~l ~ ~t. ~fl ~ hi ~ ul ~ ~ ~l ~ ~ o d (Moisture Contenet) 

fmflfli3fl~bb%jh$fl~i (Drying  method) 

~dnsd~alunisnnsoa 
9, 

I. KaunsaGaa (Porcelain dish) 
0/ 

2. nl~w:~rnna~u~u (Desiccator) 

3. %mu6'nfi1s (Spatular) 

4. 2~1 (Tong) 

~~~asZaM"b$Lun~vmma~g 

1. bm18u (Oven ; Hot air) Model IVo.ULE 500 wihbe~s~ Memmert , Germany 

2. b~i;daaiaezbiufl (Balance  Analytical) i16 AG 204 ~4wt.l~stuu?.lin Mettler Toledo 

(Thailand Limited) 
94 

afin~~mmaag 

1. su Porcelain dish 1165~tli~MM~~ 100 OC 1611.4 30 161; ~lflfltl9ln@tlu&Q 

drjocrlfi~iiul1.4 Desiccator c&mhKinna$ 

2. iadyhs~~dflh&Zbb69M"IL1fl@,"b~Uflbb&? flU~n~l~~~Q~l.tA~b~Ufld~~811 W 1 g. 
8 0  v 
4OI 0 

%bd Porcelain dish rnmu~v~n~&? 

3. GIWO~IU~BU n~uquqwtlqij loo oc UIU 3 &&a Glwn9ine~~ drjoulfi 

~UIU Desiccator ur;?~auii~u~nn"~~~du~pd 

4. ~IU?W~IVC~$UIUW ~6Qj?3~uiiiu?wM~Ifiuiana~u~u 



( High Performnce Liquid Chromatoqraphy , HPLC ) 

1. ~dn4sia"&aun-1swna~a 

1. gnnwaal?azaluw$ou Membrane rU?n 0.45 ~JR?~U 

2. gnnmaal?Kaadiaw$au Membrane auln 0.45 tunmu 

3. ~anauin~Gnd7v%b6~la~tKa~i~a (Vial) 

4. Vifia~l$d~fl'l (Syringe) mum 50 PI 

5. i!nhna% (~eaker) aulm 50 , 100 ,250 ,500 ml. 

6. bb'vi9bbfianu (Stirring rod) 

7. %dm (Pipettej 4 1 ~ ~  I , 5 , 10 , 25,50 ml. 

8. \uhdbdrn (Micro pipette) 

9. ~arn~rnfiulmt (Volumetric flask) auln 25 ,50 , 100 ,250 ml. 

11. vannvum (Dropper) 

12. aan6nRlla (Wash bottle) 

13. nszlilnu?qni (Glass funnel) 

14. nszunnmas (Graduated  cylinder) 

15. ntzmrlwnsasbfla~ 42 (Filter paper whatman No.42) 

16. $nuis (Rubber Bulb) 

2. LR$ Q~Z Q~~U~~S W maoa 

I. ~n$oaksulbn~l~~oabs;laafi81~~nuz$a 
'? 

- gud (Pump) ju LC - 10 ADVP Low pressure gradient system ~tslbfl 

E%%I Shimadzu, Japan 

- vdaums~sin~~icyry~ml~~~~~~~rnta~Kb&ricyry~m~~~~f~a'nn~t~nn"au~aa.daa uv 

(UV - VIS Detector) 4% SPD - I0 AVP U%Hbfl~i%!h Shimadzu, Janpan 
- rn&afi%~n~qq7rnb~a~vsdafld~z81aawa (Recorderilntegrator) ju SCL - 10 

AVP ~ZiwPrnu~~fi Shlmadzu,Janpan 



- ~a6'~rdb(~olumn) C,, Inertsil ODs - 3 $u 8 JI 8621 au?n 4.6 x 250 ml. er'nnku 

IJ?I%I GL Science Inc,Japan 

2. Lfi~od&nzLi;un (Balance analytical) iu AG 204 w&8InUu'w Mettler Toledo 

(Thailand) limited 

3. Hot plate Model No.SH4 whlbo Bibby Sterilin Limited , United Kingdom 

3. a~sarni$l.~un~swwam 

1. Methanol, HPLC Grad (CH,OH) MW - 32.04 glmol, Assay (GC) 99.9 % 
Density 0.79 kgll,wii~lbuu~~~l Merck, Germany 

2. Caffeine anhydrous (C,H,,N,O,),MW = 194.20 glmol, Assay 2 99 % 

(HPLC),m.p. 232 -236 OC ,flh~fl~l~ %m Fluka Chemical , Switzerland 

4. ~Z~I~~LR~~GU~~~ISLW?~OJ~I~L~Z 
fIl%b~%IP1 Mobile phase 

P, 

1. ~m~uua~s~z~1ae~audoznau6au 50 % Methanol : 50 % i? VN 

2. nm~~l~oara~usi?u~~nm~~ai~aza~u~u~~~ej~dnm~ii~a~uaz~~u~ 0.45 

IUAWU 

3. li~a~oaza~a~nm~~~a"a~d~~~"~~uzur~ (Solvent resevoir) 

nlswGa arlsazala uiws~iu 

1. kdalsulmog~u~~d~~u33~~ 10 rns. araluAu 50% Methanol : 50 % 61 
bwadIu Volumetric flask m7n 100 ml. ~&ad?ufiu~m~lfi~~u b.aillfib%ln'Pd .JZ 

Im"~lo~zaleulmo~lufi~~./J~u~a~u~C~Cu I 00 ppm. 

2. ~bdmaloaz~leulmoglu~1~./J~u~al8]L~u~u 100 ppm. fiulws 

1.25,2.50,3.75,5.00 ~az 6.25 ml. Iu Volumetric flask 41u7n 25 ml.  luau 5 
P, 

W781ti161~ ~ba"7d~ufiulmr~04"~ru 25 ml. 6ao 50 % methanol:50% GI bb"~i726 

~a"lh ~z~m"m"a~oaza~uulmrg?u~~b./J~u~alu~+u+u 5.10.1 5.20 ~az 25 ppm. 

nwthm'er LL&~I~LI,~~Z flask \d~ddasalnw 

3. nso~a~raza~uu~~r~~~d~~nul%~nnm~~~r~a~i~~l~~ejunrz~~~n~~ 

az~um 0.45  mu ~iiurlPrrzaludnPo~~~d~u"uambiiu~l~r 



n7ssw?u~g7%$qmi7a 

1. i4~~aiT~?arii4i6aioJnif?bRfi,"~~"ui 1 g. u&aLiu$inku 40 ml. ?h~~usluwza 

9~NiW'l 20 ml. Gi~in~a~~~a~dQufi~~1~~19"a~ Methanol 50% $~~~iats<rnfi~iws 

YUim 50 ml. 

2. nsaafi~sa:n~uga;?u.qmnsaafii~Eaaei7a '~a"ur-iunmaiiRaiun:b~flm 0.45 Iunsmu 

3. nsma~d~am Vial ~I~fibR~l~~Y7fi~7bldR7bd~U1mfl1~bR~~ HPLC 

nw? s~rnaGs"s~~~p1~~~~sd30dPma7~s~~~ M P LC 

I. ~qnrqsnrsqauqms~qu~~nznrqsn:nqpJ6aaeiqa$bm?plu~&~avua~mb%qbn$aa HPLC 
9, 

Cor rd 

InoIQ~n~aznis?~nsizvmau 

Column : Reversed .- phase ; C,, (4.6 x 250 mm) 

Detector : UV detector 254 nrn. 

Flow rate : I .0 rnllrnin 

Injector Volumn : 20 PI 

Mobile phase : Methanol : H,O 1:l 

2 -4 94 
2. ~silwunnduimsgiu (Calibration curve) 9lnw~YIbwA (Peak area) fi¶..I~?i~lGu 

6u~~~piisa:a~uln~s~iu~aiu~%u%uii~ 7 nid 

3. n~~u~nr~i~d~ulu~ia~uIwdbm~ou~mob&oubiou~~nn~iduiw~~~u 



3. n~slit.~n~G~~fiu~ mui~~q LLAR~.~UU ~F~(~L~L W~~~ADD~BU~R~~OP~%D~ W%P~ 

flbdn~w~idn~ (Atomic Absorption Spectroscopy , AAS) 

I. p~~nssld"~#lun~sib 

1. fiauPI;%~<a (Crucible dish) 

2. i;wij¶J~;%ija (Crucible tong) 

3. qbdm (Pipette) aulm 2,5,10,25,50 ml. 

4. )bwbsYt.d~ (Micro pipette) 

5. bbmsbbfianu (Stirring rod) 

6. nsaunws (Glass funnel) 

7. aad1nRLld (Wash bottle) 

8. sarn~md?u~ms (Volumetric flask) aulm 10,25,50,100,1,000 ml. 

9. %auina~s (Spatular) 

10. $nflls (Rubber bulb) 

11. nszm~~nsast.~~~ 42 (Filter paper whatman No.42) 

12. waanwun (Dropper) 

13. fhbnas (Beaker) 



2. ~a~asGai?IGIun~mnaa~ 

I. ~~~~.tot.mou8nu~~l"db~w.n'u~b~]n~wo~d~m~bm @ An- 6200 uGm&uu?in 

Shimadzu,Janpan 

2. LR%&~ (Balance analylical) @ AG 204 fl8~Ibflu?& Mettler Toledo 

(thailand) Limited 

3. Hollow cathod lamp of Clacium, fl~mh~u?lh Varian Tochtron PTY 

Ltd.,Australia 

4. ~urner Bb%{u Air - Acetylene 

5.  Muffle furnace 1,100 OC Carbolite , Operating Instruction Temperature 

Conlroller type 201, United Kingdom. 

6. Hot plate Model No.SH4 fl%nlna Bibby Sterilin Limited, United Kingdom 

3, as~s~a~?&iTLu n~s?& 

1. Nitric acid (HNO,) Assay 65 % w%~Tn~u~h+'v MERCK, Germany 

2. Hydrochloric acid (HCI) 37% , d = 1 .I9 g/mol AR Grade fl%nPnUui?&w 

MERCK, Germany 

3. Calcium standard solution naiu~QuQu 1001 k 2 mg/I w?im~nUue%%v MERCK. 

Germany 

4. n1~~m?a~1a1s~~Sw"b~0dn1~?bam~6 

1. HCI 10 fill 

YbdW Hydrochloric acid (HCI) 37% . d = 1 .I9 glmol firb11~3 41.46 kdl9d 

Ve!umetric flask %U?R 50 ml. UT~?~~~~~U~WS&~~!~~~~UIAAS'FI 

2. Srandard Zaicium 

3bI.l~ Stock Standard Calcium 1.000 oom. d%uins 1 ml. i&"b Volumetric 
0, . 

f!ask ?u?n 20 m!. ~?ULG:~?E?&~~,~~~R$I"~?~%R?~ ?CI m!. ?:I& Stxd231d 

Calciclm 100 ?om. bb&a%$bfl~ Standard Calcium 100 ppm, PIOBJIAT 2-5 ml. 

Standard Calc~~~m 10 nnm bkfiaid'tlb~Jm Standard Calcitim I0 nnm UiaJ?rns 

I .2.3.4 bbfX 5 ml. b6-Lu Volumetric flask 9146Im 10 ml. 4146196 5 'b~Al81~1~'~lbbtkJ 

't 1f't ~'~EwIws' ~~?~RS'FI?ZI~ Standard CaIci~rm I 2.3.4 bb@Z 5 nnm. AI~-JQ?~YJ 



1 Condition 1 cal:iUm 1 
Socket number 

1 Lamp current (m~) 1 10 I 
Set wavelength 422.7 1 
Slit width (nm) 

i 
I 

I Fuel gas floe rate (Vmin) 2.0 I 
1 Support gas flow rate (Ilmin) 1 8.0 1 
1 Flame type Air-C2H2 I 

PllQ 

6. ?6?~~m%~w?fiu?nrui6?~ 

1. ~asi?odis~ie~u\wrrtpjila?u 0.2000 g. IdIu Crucible dish 

2. ~~wlniodiaIur~i~ui~~mv~G 500 OC ~qu~aai 2 h&a 
3. ~G3.l HNO, 70 Oh fia.11819 0.60 ml. aa1fl1uLiili16?wlnnisrui 

4. 31Idrz~vouu HO~ plate dqmvOG 100 OC 9u11ih 

5. ~ wi Residue ~sdgmvr?~ 490 OC iurslirull~uLaai 15 ui; 
P, 

6. 3i~aiaanui4iiiIG~4u6aonisv~a~Bu6aoGi~du 
-4 99 

7 azai~ninnImmao 10 M HCl fi w s 0.25 ml. $u 
P, 

8. b~~iii~a\dzn 10 ml. 

9. nsaaaiaa~nioAa~n~zmiwntaa~ua5 42 

? O. ',I~~~~!'diliila\fimsu 50 ml. \u Volumetric flask 

1 1. heisazaidfi~mn~~vi~%.~imfji~~rn~b~~~~ Atomic Absorption 

Spectrophoto~neter 



4. n1~3~mmzGplr1Gxl1sldu~edGu 

~wu~%w<aa UV - Visible Spectrophotorneter 

I. gJnsnin"lalun~mmsa 

1. inbnaq (~eaker) Yuin 50,100,150,250 ml. 

2. "~rm?m~a~iws (Volumetric .flask) "Irlm 25,50,100,200 ml. 

3. qbdw (Pipette) win 1,5,10,25,50 ml. 

4. ~ms~Kanu (Stirring rod) 

5. %au~naris (Spatular) 

6. waamwun (Dropper) 

7. nszuanwas (Graduated cylinder) 

8. a~%s~ardmses~dnPM'(~tand and ring) 

9. nmunsas (Glass funnel) 

10. "~lam~?n&u (Wash bottle) 

11. nsrmiwnmsbua~ 1 (Filter paper whatman No.1) 

12. waamwmaas (test tube) 

13. waann~~aal'? (Capillary tube) 

2. m$sa~saalun1~3Ta 

1. bm?as LIV Visible Spectrophotorneter Model No.UV - 1601 uGwTnflu?h 

Shimadzu,Australia 

2. ~n'maiaarLgpim (Analytical balance) @ AG 204 ?48wbou1rin Mettler Toledo 

(Thailand) Limiled 

3. LR~~(U~~?IU&(.) d%a Philips $4 HR 2815lA 

3. ~7s~a~w"bflun7si<a 

1. Gallic acid monohydrate (C,H,O,H,O) MW = 188.14 g/mol,Assay 2 98% 

(HPLC) wznbu Fluka Chemical , Switzerland 

2. Glacial acetic acid (C,H,O,) MW = 60.05 glmol , Assay 100 % ,Density 1.050 

Kgll tI?inlnfl Merck,64271 Darmstadt,Germany 

3. Ferric chloride (Ill) anhydrous (FeCI,) MW = 162.21 glmol , Assay 98 Oh ,tI%w 

hfl Fluka chemie AG CH - 9470 Buchs , Switzerland 



4. Lead acetate e~iirnbu Chemikit Itd, part. Thailand 

4. n7s~m7aua1s~a5~ian1si~anzG 

I. n1r~m;uua1sara1unsmbbna3nu1ws~1u 

&nrmunak 0.2550 g ldluiintnai ovln 100 mi. b~u:lnRLldRu1bzalubb6a 

vl'ld Volumetric flask aulm 250 ml. d~u~~lms~hs~sr~~~lsazalunsmbbnfi~~U1~9~1u 

1.000 ppm. ilrdm~i~r~ra~unmuna~nu~ms~~u 1.000 ppm. $ulrn~ 20 ml. ldlu Volumetric 

flask 0u1m 100 ml. d~fi~1~r~fi;~m9r~&m1sara1unsfiunaiRu1rns$lu 200 ppm. qbdw 

a?sazalunswbanaiiw811m~$lu 1,000 ppm. fiollrns 50,150,250,350,500,750 LLaz 1,000 pI 

ldu Volumetric flask rum 50 ml. ;luau 7 lu mlu$ldiu uhrl%fi~1m~Aau:1nku4zI& 

alsfiraIunsmuna~n~~~~s~lu fl?lu~%u%u 1.3,5,7,10,15 LLar 20 ppm. mludlh 

2. n~st.m?uU Acetic acid 6 % 

abdm Glacial acetic acid fi811rnf 6 ml. l!du Volumetric flask w ~ n 100 ml 

d~ufiu~nr6aui~nkulfiRru 

3. n7r~tiil;aualraz~lu Ferric (Ill) chloride I % (FeCI,) 

$4 Ferric (Ill) chloride 1 g.~za1Uai?U~ln~Ubb83"~d~ElfiNlW9~6R9 100 ml. 

2.1 n~s~tiilhu TLC 

1. rm?uuLLeiun%qn"uulm 20 x 20 x 0.1 cm. L%m%arolm&auaz%bu 

2. ~m;isau Tank 2 1u ~~luloou~~u~unszsn TLC 16 

3. Tank lubbsn~adbngmleb&d 3 - 5 bngm 3md1la" 

4. Tank ~uiaaa~d Acetic acid 6 % 20 rnl. bhra" 
5. 2mk4m&4 Coat plate 



6. QIU Silica gel (Silicagel : :I = 1 g. : 3 ml.) uuudunszw-t&fl~%bfl%a 
Coat plate 

- Absorbent : Silica gel 

- Mobile phase : Acetic acid 6 % 

- Visualization : ~u6ae1labih 

2. Ji~eiu TLC ai'~lpbbdu Tank i&41?fitalu Acetic acid 6 % m4u Acetic 

acid b~bQ~n~~i'~lp~n~~~n~dibm%~~uifl'ba" 

3. ciuh TLC Idh Tank ~uorq!.o&~u ~adi~~luur~~~ls~a~diabb~zais 

ulsl~lU n'lb~&~H~lfl~?~~lb~~~~~Q~b~~bb~~a'~~~~," Wl~d~l?bfl~QU~b~Q~l~dHldl f?, 

7. n?sibamzGK?ufi~~~ 

I. Ciairazaiansrouna2mmaia~$u%u 10 ppm. kdini~~nn~uu~qba'La'4 

 LA%̂ UV- VIS Spectrcphotometer dAliIIfll?~~~ 200 - 300 nm. 

n4ubbaq 
. . 

2. dinnrlaislogiu (Calibration curve) 

1. ii~l1sazaiunmuna~nui~?~iumai85b%u%u 1.3.5.7.10.15 uaz 20 ppm. a1 

3. isl~ini~~nn~uua~"~~~~airazaiu~a~pii~ 

1 .' ~bdwais~aadiqdfin'lpl~~~in~~ 4 fiuiw? 5 ml. I~U Volumetric flask uuin 
8 

100 mi. dQp1?uimsIos"m~p1XauCina"u 



8. n~sn~seatdncn~kuazn~~n~'u~pd~a~Q~~az~a~x~aa~~~~~epd (x Emr and 
% Recovery) 

P, 0 

1. ka~aodia.nid~u~~h 1 g. 1d;n~nokuiol looml. <luau 5 lu ~~6arlrr~inG'u 

50 ml. 

2. ~Ru~isamiun~n~na"amui~~~iumaiu~~uiu I .OOO ppm. aa2uYincnaf 4 lu 

usn lua:: 10 cm
3 
d?u~u!n%ieb~uiinkuuvu mu16~%ifhdud<a14 8 &&a 

P, P, 

3. nm~~ainin~~azm::n~u~a~~a"ad~u~~iljilsfiisazaiufin"nw'avunl~~~u 100 ml. 

4. gbdmais%u%a 3 fiuims 2 ml. ldlu Volumetric flask auin 50 ml. bba"ad% 

~uim~l~wau 
4 vpr 

5. ~iaisazaie~bsadinis~an"aubbaad h,, 



wid8Eeiin"pl FeCI, l-7 

4 

I Mum FeCI, 2 itum I 

9 

~LRTIZ$~~LM~IW 

/ i1 TLC as Tank 1 I 

"am 2-1 Z$~I ufiu I !a 
I 

I us* Acetic acid 6% 1 
B 4 I mw Acetic acid 6%rfiaoun 1 

6 UI TLC as Tank nu??? 

~~ - 

ilncliXs158nfii krnn 
PI 

~~~~I~Iouu~~u TLC 



I. sw.gwu~ <um5~p lii nn.u. (LRZ) 

aw.81. (LFI;) 

Cert.in Food Processing, Canada 

Cert in Application of Spectroscopy of Organic Compound 

dstfiun~s&iia~u - BI~I~~~~~GI~~~LL~~BJS"IIILBZ fin~flujranqnjdyafians~u 

- [4~n1~u~fii%nu~lula~dsz~m%n1~~~~~1u 4~visldaqlan 

a1a1q1uiwua.1 - ~1uS6iiuni~hun1wu~~~~~n~la'bd~~az~yu'bw~ 

- n~r~yFnGw$qq~u 

-d~u~~umid~iu Natural product 


