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1. w7nh.I (Pepper) 

2. ui'sno'ng (~epfl ka) 

3, w?n (Capsicum) 

4. $4 (Ginger) 

v 

5. aiju (Turmeric) 

6. <UM~LWA (Nutmeg and 

mace) 

7. nwwq (Clove) 

8. '6'1 (Galanga) 

9. gnhq ((Coriander) 

10. OIJLWI (Cinnamon 

and Cassia) 



1 1. m ~ b 6 (Lemon grass) ~n:ijzu7cld 800 - ~$~~J?cMR~Iu~~~~Is 

1,300 $U Vi~tb#l4$4 

12, mntn (Anise) 8a:dt~u~~ 60 - 70 Tu Iuy1Ai;lTmi~niM 

!,~u$lb 

I 3. nsz?qucn~r ~~:~JTEP~?FL~ 6,000 fiaixu~a~ut6a~n7~ 

(Cardarnon) 9,000 &.A hauKs~;l% 

$UI - "fruit and Tropical Product" December 1987. 

- "Spice" A survey of the world market Geneva 1985. 

- ~mni~~oua~u~iiia*~~u~1~~~1~~~~~~u'sni m~~sor5j~oo~Uir dqu 

uwziasna ZudawS 1988 uwzitbg I 989 
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Irtdlzdgnmiw~$i;au wqanmu - iiquwu luudnshea~ii~updfzuwu 15-20 au. 
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juiunzn!~'tu~~.rdtlu~~1n -ilranorwoiqH ~z~~~~~Eub~~nrcom~fi::lu nhunnn 

r~h;ri?rnnu~ulun~<nmk w~u~~ncn'udu~ril16~da3m~~1~ 10-1 2 hu ialzad 
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chavicinic acid 

Boesenbergin A 

2, 6 - Dihydmxy - 4 - rnethoxychalcone 

dl - Pinocembrin (2, 3 - Dihydrochrysin) 

dl - Pinostrobin (5 - Hydroxy - 7 - methoxy - flavanone) 

Cardamonin 

Essential oil 

2,4 - Dihydroxy - 6 - methoxychalcone 

n~oilnwrl~~nnw\nhin~~un~ni~fl~w~4p1~d~~n li;i@nmrjn$wrmld 

~n~~?no~aa~nsslm~~~w3aa 

- qW%ilUd9uUfi#& (Antibacterial act~vity) hqk8un:~mt: udlmo 
* Y 

nnmc wui~a~.nn~~mnem~~ui~~uuw=:i~h~~ut~uiu 05 ?.$./disc Liiirlnsmrtras 
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UUR~&I Bacillus subtilis 2 ~?erw'u@l H - 1 7 (rec + 1 M - 45 (rec -) U Q~~~~;H~ W~ 
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n~mrn~s~buhu~~ld~~nnnso~~ n7liiirlni~~ui~~u1!fi~~u~~u~~~n'u 

- uaa<uwlnT viin~rn~ne~bul~~~~~~mnu~"~~~~m~~~~~nn~~~dnn~u 
Y 

I~we'l 5&durrB~nai ua2qnkt.i 48 qu. ulidw~nwd ~ui~liii~n~lu~ao 
44 A0 

uu~$L% Bacillus su btilis ~ufi%h~~u~7~# Escherichla coli ~uan~mnn~b~r~~~ub~ 

Staphylococcus aumus uar; Pseudomonas aeruginosa 

- qn%w'lcu$mn i~~m~a~ci~~~n~zmuk~ert~ umnnsaaL~z~neM~?unlu 

i&n Microsporurn gypseum r~mnknn~nuni~andtr~ufi7~v~~~~n~~wn~~~ 
t 

vluiqaqonr~ndiquuqi~n$di?udatl~auuln dwnita6nKquu~nnaasbune 

rrnal*lah~~n~kiu~~~~~b%~~~uil~~ 



- qniin'onclw~ui 8jq%~a:~wz ~n~nn.a~~n?;lun~~ri~n~~~ur'u@~l~ 

a-tm%ntmu6~i?s&%ld th rh~~rnuu~~fi Bacillus wbtilis 2 filllsuf Zo H - 17 

(rat +I URL M - 45 (rec -1 MIUL~W+U 0.5 4.q. /disc w~i~hP~n~'Lun~r~onfiia~'u~ 
umz~dalb;;?iiut mlnnn n;Wnurln~l~n~~cranw~~~u~~d~~~~~n'~ 

- Akim Murakami, Akira Kondo. Yoshimasa Nakamura (Biosci. 57 (1 I). 

1971 - 1973. 1993. mnml~ls Cardamonin ( 2 ,4 - Dihydroxy - 6 - methoxychalcone) 

~~an'w~~nnsrs~clda~'Sw~1Q mentanor ii w~licn~su'y~-rnt~~m tumor 

- Thaworn Jaipetech, Vichai Rentrakul and the others k€Ifl pinostrabin 

u% pinocernbrin cardamon in kfiz new chakone ( + ) - boesenbergin A I??flnT:¶ler 
(Boesenbergia pandurata schl.) unra nw7h?4t?l~hEl? CFIS~E$MI~ X-ray 

crystallographic q~\1 boesenbergin A ufiz64~~~1~6 boesenberg in A I&b&bbw 

Rn~iirda3u1 acid - catalysed cplization )i?u 

- Vichai Reutrakul and the others ~h~fln~l?irlh~r~&436d Crotepoxlde 

r;4inr~~~.ao~nm~~u~=:~n~~ks~nh~u~nku~~ X - ray diffraction method wuii wGn 

L9ufll Onhorhombic 

- Orasa Pancharoen, Kelvin Picken, Vichai Reutrakul and the others. 16 

Rnlnnw spectroscopy cdulr~u panduratin 0, u~: panduratin 0, ktluunrmnbl 

~ ? ~ C ~ ~ W U ~ - ~ U R ~ ~ W " ~ ~ ~ R P ~ ~ ~  panduratin 6 t&hL%i 
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- w'snlvto vau fin5 wz'b& fizz~wi fvcm nawn 

2.3.2 I~~ W~N W~ MEI (Volatile Oils) 

li?uirHeu.rrrvtl a199z&fYh Ethereal Oil &I Essential Oil WY~& 

Iudm&a 7 qrdrayulnr du .on lu em nguiiaa riluriu rn~ulin~&fiumwmw 
,i * ~~'hiiil unucokittriu~w 1 ow~zqnaanilmk ti~l%~a'u$u 6du ilripm~~iiul?ru 

a?ain~i~wa~~riiu~?rudufi~~~~=:~iu 

2.3.3 Hydrocarbon Vdatile Oils 
v 

Zdiuri iqhaauttwsdij Hydrocarbon L~~UB~(/~JT~PUIIK~ 

ri?odlaflld~flri)u Hydrocarbon monocyclic terpene Limonene &wu~dilu 
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6~~u9~n~lw 8% n mqu uaruqriuau rraz p-cyrnene d~wuluu~uiw nRnulni 
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auiau uem?nu*lln Dicyclic monoterpene du Pinena 4mu1uu?ui~~dd~fi 
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2.3.4 Alcohol Volatile Oils 

kri iiuivsucaa ddua~neae6~fluoa~d~n~11vinddi~~ 

Muri &$unncnin? pnnmqu nanh clanqwlu 6qfitdfiu 6mdw 

aos Alcohol Volatile Oils irrudm~ 7 Euri Geraniol. Citronellol tadu Acyclic 

Alcohol daw Menthol uaz terpineol iflu rnonocyc!ic alcohol dufiu 

2.3.5 Ketone Volatile Oils 

ilr?nr?n Ketones ~i)uotfimnaurt&nK=fid?~'~~~~ Ketone dwu 

lm'r~fi menthone, carvone, piperitone ufi:: pulegone a4du monocyclic terpene 

ketone W4di~4 W U Comphor, fenchone uRI: thujone 44 t h  dicyclic ketone 

3 ~~uirusrr~~audi~~~~un~uu Uvri nqr URICURC 

2.3.6 Aldehyde Volatile Oils 

Muri :?~u~ausr,lucldiia+iwm Aldehyde ~TIUQPA~E~OUUR~~ 
34. Y v 

~~riuaeunaun'4o~lun~~un1~a'~ kt-! J~Guliutm 1iiu"ld4~nL uzuqa unt 
II 

nz!plhau thaEiwaa4 Aldehyde nwul6uri geranial. neral ua=: citronella1 rguhra 

2.3.7 Phenol Volatile Oils 

dfiw4m?n phenol rjusddznauuh phenol ~WUIXU~~ eugenol, 
Y r 

thymd, carvacrnl ~~u'td~~um~e~unf$iu u&d u7hmurrg theme oil. 

creosate, pine tar UEI: juniper tar 

2.3.8 Phenolic Ether Volatfle Oils 
Y 

ifi+?wan , phenolic ether ~3ua~6dsznauu6n 6~atii~ao~hTu 
P u t 

uaus~~u~~sdn~u~ur-i &~u~clf%~ dnull.r anethole hfirsid$~m~I U R Z U ~ ~ 

sassafras ddwuais safroie 

2.3.9 Ester Volatlle Oils 

ipl7+rcm esters ttlu~~ailrznoutl~n hotiqalaeafii4wm 
Y 

esters &uldkri allyl isothiocyanate ~ll~~u?fi&llrn (mustardoil) ufir methyl 

salicylate ~ub?u winter green oil 



lafi9ioadurssnrnaw : ri?sruou (~~RLMG~), nmw nzmu (nmnaw). pwslu 

%urn4 7;ln~zaiu (n7~m:;lu~anr$fl~~ui;im), xluqaqsfiw, 
R 

i~uw~zs~Rmd (nnu.) Idid ~iu (~rritiosaau) rYhae- 
riiz~Y?G (nrLdus wjiemra) 

d~?~o.lpr.lflrnf : Boesenbergia (ROX8) schr. Gastrochilus pandurata Rid1 

(Syn) 

ad : ZING t BERACEAE 

n u : ~3uGuglihqn ti~&uiina~rrqad~u~cu 90 nl. rimnsw 

rio~ri~6~~3raunraui9 iin~u~%'oku~uIu Lyllnmu9 

lu : iiniurnou huluun~~u~~nu'31~2u aonr9uT~iiifinS~au~m 

'1~l~n%~ 7-9 YU. 079 30-35 ¶sr. ~u~~u~v~irr~i~um~h 

nen : i&hsura~%nuqciau neneen~fluds n#utoandunan 

r~au~finiifll~'nwwL9uria ~ T U ku~~ouimrYu~3ra 



~~~nwiamqnarnrnf r~3ln~1iai<q~utTmuorLw" 11rzum 0.08% b 
Y 

~~~~ H B u ? E L wv~~~~ P w~~~~~~ BI L~U 1, 5 - Cineol, Boesenbergin A, dl-Pinostrobin 

corphor ~ft:fih"l Flavonoid LEt;: Chromene 
c. 

~~m~n~~~in~ra~su'd0=:3n~niw~un~w'u~~~~~u~1~~~ L~U Bacillus 
Y 

subtillis uufi$ihlwi~~fi 6~iiuuauszcrtud~aiiunu .d?a1%scLw7zuRziq1&bnia9dr~q 

n~~?nu~a~~wh~~urcndm~~iuii~~~~w~~~u~1Ku 
4.4 

~~~~5~;1~fi~r?n'lt~~n~~~trdo:u~mn~~ilncluo (m~.id'n 5 - i 0 ns'u) 

uA (urin 3-5 nh) qumuunn ~u~s~~~~trn~~iiai~~ m %d~~~~id~~~~~d~~~u 

3.2.1 fi~1~1lll U$U (Moisture content) 
Y 

~IHP~~UFI~-IU~U~IBPI~ ul m~ii~~~~i~~ilu~~n~~~~~~nn*~~~~u~u 

u7nuadg ~MJJ ir iiuul:m q : n ' ~ I  wud u~trqHfi y ulns 

LdjftIJRNnW~l\~~ LP.~%EI$UM~~O L*dll~n~~1~nl~~t~fl$ldr~rn~w'~~i7'I6 
Y 

ay urn tuil~riarrfimlu uriu'~n~~wuspiun~luot.~iitrrluinmay~tii~~uiro 

I?~~muPu~&~dranir u~mrJ~u~~~u~u~unltrnk~~h~iia~~w~u~d~v'u~tld 5% fiq 

4 
R u~~~~~rrruu~nni~~~i~~~~~=:"n~ii~~ud~d~~~~u rwnrsdll#~do+~iuR' 

Ir 

a~6dilorneu$ijq,jmmn( ~d'e~~duun'u$~minfi~~l~ OM'QUL~~~ 

3.2.2 fiu~nr~o'rl (Ash content) 

t9 un~sa~diu~nr~sdaeudulm~ur~u~e~su~ilu~~~da~i~iao~ 

Ilo~u~~~iillu~uuu~l;~ 1 Viuri 
Ir 

fiu~~dbh~un (Total ash) IIU~U$~~%U~NLK~~~WUBIL~'OLE~~ 

wtu~Gtgcuuqij~~5u 450 aqm wLKhurinRaCj nid~q mu~ii~q A~UNYUI~IH' 
fliow?n Alkalichloride XLUW~%AW~U~~ 



firnruLfildhzRlu~URtW (Acid insoluble Ash) ~flumsrnfiuwu 

~iid~ifizamtn,,,iian nnad~i;~raia~~sor]11~d8::~nnn~m~un'w'd~u~~~ ldivri 

d~=nauhu catechins, Leucoanthocyanins uR= hydroxy acids unuGuuen47 nqzi 

unu~n~~a'~~un~~cdw~lib~n~4u'ft~~=;~1~~~bb67 fiii w nme.aaa7Zresw'nua=:uwX&~~l 

r~on'rilud~udrznout~~unu~u~=:15~~n'uf~w:: &&ndanwa~i d~IQiirruR'ndnn 
t 

wm~~qsiatqnmmn unu~ius:azn~u1u&~au~~nd7~~L~u k;u nmjmirul%\$ 
c 4-3 Ihhfd ~~B~~Q'BBQ~~~SJ~B'U W~L~UL MU~U~~SU 

~~fp~~ C CHOH *OH 

CH = CHCOOH 

Caffcic Acid 

H 

0 

CHOH 

0 0 CA = CHCOOH COOH 

H H 
Chlorogenic Acid 



3- Galloyl Epicatechin (cis) 

3- Galloyl Catechin  (trans) 

1 
a19 catechin Leucoan thocyanin WUIULU~L~BTIJWI ~4% ~ad~fia 

r 
opla Gr uazawr' $?uu.ni$a~d~zneu.s.1 catechin vnrioainaka~ epicatechin 

n'Ynsn gallic 3- gall@ epicatechin u~r 3-gallayl catechin 

3.2.4 B~~iiu3 (Ascorbic acid Anti - scorbutic factor) $Bmk9~ c6H505 
%~h~~ @?b~~ahd &i! 

HO - c I 
1- H-C 
I 



C=O c=u 

~~-b HO - C 
0 O=C = k\-, 1 

i p-  
11 - c H-c IP 

1 I 
OH-C - H HO-C-H 

t 
CH, OH 



*" 
3.3 d~uuuo umua (Preparation of Essential oils from Piants) 

~9unl t optically active iy~r$o~agZu4ap 1 SO-300'~ nwwn~nclonnni~kan7~ 

nriid&Xt~B& (steam distillation) fil3~&lutmb€l~~67~1~lzw~~ (extraction) nl&~ 

rr'oanloe'. (expression Ecuelle method) HRBmlU Enflwrage $\%n'duun?n pomade 

o.r~il?:neui?&aoai?u'uu%axcvfl mh?n phenyl propane compounds 

lm~weiilu (c,~J ufireyniasTiq~~hndrnuiru 300'~ 

2msmmflu ( C~J 

addrmeuddurm~rnu 2 nrjud o:i~aoaonuln'u~~\&68~ lm~weara 

bomeflu &~~ran~6dmsui~~#w~l~up1~d~~n~1u~~bu (balsam) u~z~Su 
SJ 

(resins) u~:lw*IZirnoEh (C,&,Jn v~fi~~oil.r,naud~:snn'~~u~ (wax) 1mzu1-r 

(re bbe r) 
4 Y 

aituaman5 u~ml:: n il~ingsa~un'~zaG~natri~Cuusurz~rcl~9u 

~~sa~~u~~e~a~s mo~udii o, hri mnbnoaofi Piilak i;&u bfiumusaw 

~w¶Snqsds:nouW~a wvmn ma~nsf qumn &WB+ ufiz~woownlqw' 
Ir 

d ul 

mibi~k US? ua=: BP n~i~n~~fin?mifip1~~ld'11~~~~Juw~u~t~~~~n 
J 44kLd" +ar yuh?u~z~n&d~naa't$n74t17 ~nmmnhnaurrsnww:fi8~"~~~n'u Clevenger 



u - hnmc B - Pincnc Ramcol Camphor 1 .8 - Cinmlc 

(Eucalyptol) 

C'rmamic Eugcnol Methyl- a - Caryophyllcnc D - C~nphyllcac 

alddydc canvi col 

n~~un~~fiu~au~:r~u~~n~~a~ulwosi~~ 5 i$Zwrj 7 lo 

7 kanvnku (Distillation) 
* 

-4 Y 

- nku~icl& (Water Distillation) ?mcantb6'u~auh~fi=:n?oIld 

i,syulnolrinaw ~deqjnRmrrkrr du msnaLuld"7uinu 



- nkudiluduar~ah (water and steam Distillation, IM4a 

ay uIwrn~t%urXJ da~.isrgni~ila~u~~~~u~~~rr~u du ni tnkluquirueuonrru 

- niid&qu~a& (Steam Distillation) ~fiflu~w~~ du n?m& 
t 4 c 

~iriuiiuw'lr~rri~~n~snkuuiu'u~=~1~s~~~~1~~ld~~~i~~ s~ Ailnnwu~aaQmIui~U'td 

rro~nrvu$~nrct~5i~ 7 qncieo (hydro~se) Iff~h~m~~~~wK~lllilX nltnkud~w 
!i 

~iG~Iii mn~tna~u~~a~~~~otii~~ 7 

cwfldqn 

Steam generator 9 --+ Condenser and recerver 

Distllation flask 

Water 

ad 7 b d 

un?pL1= 
v C 

hu'u~au?z~v~u~~6m L~U G7du47nZdu (Orange oil) 
Y 

~~liuliniiwzwl~ (Lemon oil) srrmsri?r~~&~nil?w.&m ~~l3n~~uu~u'uu~u 

niofl$u (Distiiiation) 



il" 
M nlun~tniu$~rira~~nn'ulu"tu~sr~ Pinanceae LRI 

Cupressaceae b m i ~ u ~ ~ ~ ~ t u n o ~ n ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m n ~ ~ ~ ~ u ~ a ~ ~ ~ ~ ~ = : ~ u ~ ~ ~ n ~ ~  
u u 

2 tu~a~e $u~ild4dzn%~~'a(l methyl alcohol Mr crude acetic acid 
%a 

n'~&.~%fi4&~ujt~u (tam/ lignid) L~U pine tar  so juniper tar WPU~UB~~'Y~&%D~W 

" u 
3.5 mo~ns~oua~ssra'rf~n~~~u~t:d~~Ow~mn~w~~~ri~~u~~~~z:~~~ 

Determination and Evaluation of Essential Oils 

t 
~~a~~nwn?~n~wrs~tb~u"Ld~~ut~u~l ~ild (sp. gr.) 

YdY t 
filauttnrwra4u~ (refractive index) specific rotation U~U'UUBU~~L~BY~Q~~~~ 1: 

d4Aq ester value saponification value km=: congealing point fladnqsdn?~fizfi~u'Iu 
r 

~aanoasd r~udsd~ud~uan~~~~6tu1:~~~uu'.~nf~~~td~u'td~0~~~~~~~ 7 nlr 

wo?'3;?dr~mz~~~"sn~~c~~u~::n~0~~1~~kr~u~n91~~ rdu TLC (thin layer 

chromatography). GC (gas chromatography) elE1Bmsu GC - MS 4~1h1fi~nu?~ 

airclna~mmc6dilor,neu nn.utrm~~~s~n~po~Ad~=:nm~ iflun~sllp=:~C1.q~lbn~wna3 
Y 
ui~ld~~usnrted'ldd~u%n'u~d 

Y 

ih~u nu~~n~snp?~aeuq~n~n~~=:n~owm~~au~~a~~utl K W~U~U h~id 

niurrq a~pearidtmsui~K~~9u~~~myW'uh~~3~~ qorn~rr~a&uirnquwq4q 
4 
aus~rimflu~ru~o~n~Auai~ (pheook compounds) dhdvlkk& ldu USP 

a 



6~uum~nl~wa~luiaTunuw srb~iiTt~m~m ta~Au~'an'kd~uni~%tln=: 8.5 nit 
J 

V~~~U~NIMEIW eugenol ~a~~ilu~m~~~mn~uo~~~u~~u'un~uw~~~k~~~~iu'u 

~:~wlurilrrdu ld~~adau branld n~duaB~ ~:Qn~dda~fluuiaetd~fi~irtl~ 
* 

unmw~~I8;1idJiwnda?rw~ 

3 

+ KOH - + H,O 

CH2 -CHsCH, CH, -Cfl=CH, 

eugenol potassium eugcnolate 

fr 

~~~ud~ud~rr~a~~keza~u~ud~~ hfm~ruae~&riud~udbazw~v~ 
v id 

bpturn?erun?nrmn~? "Cassia flask" 14% "Phenol flask" ~7ua~vifm?w~o417~ 

~lraa~n~u&riu 
d A 

Congca~ing point re&7u d=euanqMnmae~$~u'u~n~mu~ Ka 
.r 

cXlaci~c~e.nilJuiluT $aa~grucrpira~ ~~~ P~~ E*~~~LI U B~~' U~ G~ B~~~~ U'II %J 

mo?3wt.d~Rinndu~ldn uunaon~~niaurna~ud~cflpd'~~o.~~~tta~ 

d?heu.rznu onrilu~~nuqnn?un*ukm%ili7aq~ r.iu iwsu urn:: 

l#ud n$u~~~~~a.rd~e~.rrrrrluri liuel uon9qna:lu'uaouszLvsulPa~mfiQij 

qtuau117$'utlu 14dua~dda~m (antiseptic) uKd?rfie~Wn&w L~U dlih 
Y 

surau ~~tiun~urc8 &fiuwn~~uzn, riluiiijusi ~fltd$Fu 



4.1 ~IM~~U~NR?~N~UYDP~%$I~ (Moisture content) 

3Znqrn rn wsj 

7. oU Porcelain dish IU~~QU~~ W~Z 110'~ ~Z U~ N 20 -30 1dd & 
3 l%~ululo~~\~~~urnu~=:i~i~l~~u~~u~n Porcelain dish fldd 

2. kntzaiseil n~~¶is~u2ie~lcmum~r~I'o~m iYu~n~iq.l~nwn~$wfi:L?hn 
4lL 

~TZU?U 2 fl% Id Porcelain dish TI % QI~ M~~ Y~ U~ 

3. ~~~IIeulu~~uwruqugcldw~~ 110~~ ra-~ud~zuinr 3 ldh 

Desiccator Ba~fir~ui~u~:~atind~du~ufi~~ rilldi~~~~16~tl~~d~7~ad~~~ 

r;lu?rU~11~m7N.97u4U~a'J~ 

4 

rrs:qqui-r 

~T:%IE~~I 

am 

Ir 

iluquns'j 

dnmwo~ 

1 

2 

3 

4 

5 

4 
I if1nt1 

I 

h~ld'nriouau (g ) 

Porcelain 

dish 

16.061 2 

1 7.1330 

18.0324 

1 7.0755 

18.0162 

17.2636 

&~ldn$ 

~wld 

(9) 

1.6714 

1.6939 

1.7322 

1.6992 

1.5852 

1.6764 

~oz~uB;? 

2.1824 

2.2067 

2.2337 

2.2076 

2.1920 

2.2045 

tr 

lhuGf'~~Gqau (0) 

Porcelain 

dish+fi4:~1~67 

16.5722 

17.6458 

18.5339 

17.5839 

18.6230 

17.791 8 

~~"IIIU~I 

0.51 10 

0.5128 

0.501 5 

0.5084 

0.6068 

0.5281 



Y 
~~?~~u~w~I~~=u~E~~~~~u %~~"II~Q~~'IIIu~ (Moisture Content) 

Y 
n7?~?~'lod~ld~~1fld~~7~~~~~4nf=:¶1~~~~84 (Moisture Content) 

Y 
rde~~~lbd~a?u~u'I#n~~1tlb~d~~~m - - 1.8844 x 100 

~q;?p(iw 

ncmu 

r~80s 

n9tm.1 

i~3ostpn 

?ln~mmssd 

I. ~uhu Crucible akurl~ilnlut$ugnr~~S 1 1o0C su{iu~nRai 

2. Rn~~muk nrn~a~vBs~aQ~sm:dz'u~t-u 5 n?u kdh Crucible &dl 

1iYflcm 

Y, 
i~u?ufitq 

A 
nnmno;, 

1 

2 

3 

2.0983 

2.1824 

2.1 152 

Xminrioueu (g) 

1 
17.1680 

5 16.4597 

1.8469 

Porcelain 

dish 

17.6451 

17.4319 

16.4270 

17.4194 

A 
LQRU 

b d 

G7~w'n; 

HTUW 

(9) 

1.7523 

1.7867 

2.001 7 

nsa~u 

msa cl 

2.0078 

2.0439 

2.2434 

0.251 4 

ILm~nu~qsu (g) 

17.0263 

wiaW (g) 

dish+nxaclrr 

l~Z04 

17.9006 

17.6891 

16.6687 

16.6075 

17.2571 

nsnw 

ru$od 

0.2555 

0.2572 

0.241 7 

0.1478 2.0346 

0.2307 1.8844 1 -- 



3. rilWlrr?'lw~l~ulgfld~qijd3::a7~ld 450°C ~1fl?dstlllnr 8 - I0 ~ Q~JJ 

u%rwnu\~fivum I ~ I ~ ~ U I U  Desiccator 

4. Qhrficliwnniion i~u~uvnllak4d~d~i~uun'u~'1tfsd'n~Q 

mDwm 
*. 

~llok~u~lfi~~~wusr = hv~n~rim;wad~ulM x IOO 

7 -- 

n?:%7ai? Crucible Cnrcible-tch (nb) 

~ ? P~~ u~~~ ?~ u~~ L~~~ B Q~~'III u~I (Total ash) 

* Z 
~dtle~i~u6~n7ndux1~f~~nz01trrn'i = 0.1 596 x 700 



karim 

n ~ ~ l f l ~ ~ ~ ~ ~  

Y 

4~~9~~54 

II 
nnmtlw 

1 

2 

3 

4 

5 

4 '  
LPff fl 

.r 

G7u6nih 

(nk) 

0.1312 

0.7310 

0.1420 

0.141 0 

0.165C 

0.1421 

t 
'1d7~ldYn (nfu) 

~w~€~Lu&P 

5,0472 

5.0622 

5.0787 

5.0768 

5.0767 

5.0683 

Crucible I Crucible t ~fi~ 

16.0870 

1 6.4278 

1 6.6598 

16.6599 

16.6597 

16.4985 

16.21 82 

1 6.5588 

16.80 18 

1 6.8009 

16.8247 

16.6409 



2. ril~ mr~~ad~ mh 1 u~~u&nkvwfiwms 500 rnl klilif 

(snmznmu 

3. hal~wludhlnh 2 hlnr 5 rnl L%h;lnkU 300 ml ~Auaw 

fi:filfl indigo carmine 25 mml ~ ~~~~~ M~ R~~~ wI N u~ u~ u~~'~~~I ? Rz~~~~ u~~~~ ?~~ u 

O. 1 M frrunn~?!au~da$uuan~ctdw 4uns:~~~7~arfi~ard~w~~~nd~~~~~fltd11~~~~ 

r?~aua13;KIu I, 

4. I ~ I R ? $ R Z  2 fluisl, 10 rnl ~~~a~mzm~llu-dunifac"m~~u 

~mabdi 100 mi ~%unm%d?ha"Uh 25 rnl b~rufii~aza~oas~~i~u 50 rnl chi 
Y 

~UPW 10 g ~luI$cT~~flu K~~~Ifl~nn~~n~uu6~i~ldnw~ 

5. ~1f~7m:fi1~\td%a 4 1s4917Fif 25 ml t~ufi??tl:w?fl indigo carmine 

25 rnl L~~<lnkld 300 rnl ~ ~ ~ d' Lll m2 ~ u ~ ~ ~ ~1l d ~ ~ ~ ~ u ~0 ~ ~1i ~ ~ ~ ~ ~ ~ ~7 ~73714 

0. i M lwunel~~u~idaf~~iln~~mii~~u~l~~~u t, 

W U?flCHy d%.l1!Jd tl - t2 L~~I~~~~MY~RL~(IUU~V~'UUS~~LU# 1 ml ~~fidll*ilr%i 

0.042 g raaunrailu 
"W 3 

6. P/~w?odu?fiu?munu~ld'Iun?~'di~l bmdu 

% tannin = ( (t, - 6) x 0.042) x 100 

&acinnsl.squi~a" 



r~h~unqdnsd 

wtdnbriiimo5 (visible spectrophotometer) spectronic 21 phamacia 

CKB Novaspec 

q~ed"f6~r%d~iil 

n~f;j~nmz~firu~m3mrli~u~ koI~3~1~gs~~dnlw~~db~~~i*0 

fmpxi70 'IIOLU?~ 38 g U~\US~T~~:RVI Oxalic ACI~ - EOTA 150 ml 

du~?a~eciis~coo 6 &11&( s~niunm~&?~l6~a~~u?.f ~?fi?~s:~~~ldnm~~& ulnma 
Y 

~n~%4&aun~z~7~nmd Whatman No.-2 



5. L~PJ~~? WE~IULL~U~L~~~~.~~SY awm 2 rnl 
LrP 4 

6. i~uhnkirluo~rnuwg~ 114 L W~~ICL~~~U ki413 15 u1R 

7 irla~pR:fi~a~~inri~~~~~fin~uu~~dn~~u~~~p~iu 760 nrn .G~u~'Y 
-d 4 

blank &L&~~U~B~PLA€I?~% i%4~6b~ll?t3~~7tlLLTl1- UB~~RO%~UFI%R 

8. ~?uh~~ m~a?rr~~~~~~~~~w~rn2:~~~1 W'~~d~d 2.5 ml 6~jiatZ~Ti~~~6 

nijauniymlsm~s 







4-51 m~olsm7erulith (Barton reagent) 

1) &LL.UIUL&U~ZL~W {(NHJ,Mo703.4H,0,AR) 50 nhIdbd 

dnknoih&9du:lniudzu7~ 8N ml nulG~hnir 

2) s'~uauh~iisu~~uxfiw (NH,VOJ 2.5 nFu Iddluiin~nohh~Zu 

6+BUdTZUlCU 600 rnl ~u1fi~ilnifl41fl#~~u 

3) malrnrnwh 2) ldmmmnp~~u.'sn 2000 ml L~u&n&.rld 

&isin~nos'iGn~~p~~n~un'u 
bl 

4) ~?unsn'5w~n 500 mi n~ldrari7?i~l5lG~6u 

5) risa 7 ~~~~oar~~u~o~hrii~uh3'~1rmn~Lw%ulfluii~ 1) R~III 
r.nrd~Zfi~%vYu 

6) iq\fl#~iu ~~?L~u~~n&ru8Q~u7w~I?Ifi71fic~~n'u 

7) nw~~~unxa~~nre~~~n~1uubu~~4i 

4.5.2 t773~~%~ &€Id74 (Sample Preparation) ~mzln'ltd~~~+ltIn?m 

(Wet Digeston) 

I. &t+hseiwns=m ~'LI~B:Lz~~~~~ww 5 nFu Idbuv?~ 

L~Q?L~ULUL~~ (edenmeyer flask) 'lltd'lm 100 Ua, 

2. L~~~~flh~?ni~~#~ (conc. HNO,, A.R.) 10 upl. 

3. tSunsrn~def~fiGn~5uiiu (conc. HClO,, A. R.) 4 ua. 
t. 

4. kli7tuq 7 1 ~ ~ ~ 1 ~ ~ ~ 4 1 4 ~ ~ ~ ~ ~  
Y * 

5. anruKwuulldil~ (hot plate) kd'bddau 1 rieu sunszi~lriii 
r 

niud&maL7mauwriau 7 ~~rrrmu ku~raaoa~ufi~lu'~~~a~fi~~~:oua"~~~~~uei~id~n'u 

noztXw (bump) &~nm~u~~fim\d~d 

6. i-~~~d mu 7 sund~ao~rrrfi?~sd'11ami;1=7~ fiu~nnazs 

d~~~lfld 5 UR. 
* 

7. fln84\~~1o$d 1 L~u&nkd (dernincmlized distilled water) 

dzum I 0 ua. 



L. 

8. R~~fi1iuu&~iiluldn3m~ofi$u~x1 w3n Nolu metric flask) rum 1 00 
v 

UR. i~i?uhniu ~~uri~nkui?d~fw~wf nd~lSikn'u 

9. nm~~~fln~aimm~?~nuuldcu~f 42 (Whatman no.42) 

4 
~~tmzn~unnw;lI6C~~i3~~mzG~id~fid~% 

%nlm mas4 

1. ~~d~n~tnm~u~~i~rnn~ofi~sri~fl~~~d~~~ua"m n. ud t-um 10 - 25 

ml MR~UT?RIORAULU~% 50 rnl 

2. ~Zuamzn?suMu I 0 rnl nri~d~1~fintu~~~~uf~nktd~u~4fiu~w~ 

rati~bG~i~6u 

3, h reagent blank b£t~+ilniuunu 

4. duu~~ms~~oumq~u I rnl = I iialnk P,O, 

4.1 4~1vunmi+"ur~lb~9~~u~lofib~w IKH~PO~AR) i~uufidd 

gwaqz 105 a~~lra~daa r~unal 2 k~a ilraqu 0.1917 nFu 'Idtwdnmaf 
ir 

Liudlniudaum 50 mi nulJinznw 

4.2 ~~\d~lrlr?n?ongulu.'fl 100 ml ~rr~?niU9uii4~mfi?B1?LYri7 

I#L%? r7u 

4.3 wnk 4.2 ild~ul 0.05, 0.1. 0.2. 0.3. 0.4 ml Ihamqo~qu 

sumh 50 mt 
* 

4.4 IU~T~~Z~ILIUI~ETU I 0 ml lu~~nwiazlu ndlBal58nnjuri? 

Gu6~nkmui;ai.l~sw.o 

5. ina~srsza~unied~~~~~91'ww\?" (l& 1 - 3) uldluri? % Transmittance 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T P A'I w ~I w B Q 1pLmuowp1du 470 mrn ~;uuriUfiqmn?clu?nqw 





&uGl#nslwou~a~7saaw' 

1. Dragendorff 's reagent azn?tl Bi (NO,),. 5 H20 8.0 fth Iw HNO, 

(30 ?& wh) 12.0 ml ~&61ulwslllth K127.2 niu hi;tliu 5 ml l]hd?~?Fi~ 100 ml 

2. Krant 's reagent IZ17U Bi (NOJ ,. 5H,O 8.0 6~ Iu HNO, (30 4b wh) 

20 ml aaufi K127.2 ni~ 50 ml 84idliz$ KN4 ~n~7nmn h~(1~61't~ld 

~~u&:lnku~u~su 100 ml 
Y 

3. Mame 's reagent azn'la Cdl, 10.0 nh 'Iw4.l 50 rn\ ufiun'u KI 20.0 

nk 1d-l 20 ml T51m 100 mI 
.r 

4. Mayer 's reagent n:ais HgCI, 1.36 n%J 'tu& 60 rnl uh~1sjh KI 

1 rnl ~~~&qnk~dbii~f~ IOO ml 
t 

5. Wagner 's magent aZ8w KI 2.0 niu '~u'ld?nku uhdu I, 1.27 nh 

dkfiu~nr 100 ml 



6. Dragendorff 's reagent fi7?~z~?tl n. azmfl Bi (NO,), .5H,O 0.85 

nTu hd?uuflu1o~nraez9R~ : &nku (10 : 40) (Rmma r. KI 8.0 n% lw& 20 rnl 

J rotary evaporator 
crude (~141u~~3i1) 

/, LRII 2 N HCI 25 rnl 
Acid solution 

prelim~nary test 1 
J. 

u~ia'ldwnom 6 mom 1 a:: 0.5 ml nv~rn~ud$$i~riai~lG 

nmaou69o alkaloid reagent 

- Control 

- Mayer 's 

- Wagner's 

Quanemary test I Confurmed test 

- Kraut's 

Spray alkaliod 

reagent 87mzn7t~Ifi 

J. 
nnwQua?u alkaliod 

reagent 



Test 

Mayer ' s 

Wagner ' s 

Dragendorff ' s 

Kraut ' s 

Marme ' s 

Preliminaly 

1 

+++ 

+++ 

+++ 

-t+ 

- 

Confurmed 

- 

1 

+++ 

+++ 

t++ 

+++ 

Quarternary 

2 

+++- 

+++ 

+++ 

+++ 

1 

- 

++ 

++ 

3 

+++ 

+++ 

t++ 

++t 
I - , -  

2 

+++ 

+++ 

++t 

2 

++ 

++ 

3 

++t 

+++ 

+++ 

3 

++ 

++ 

+++ 



1. Ih Crude ~@4179=?111ttk u~~=;~Iu&~FI Ethanol .[~h?m~6n6aflk&q 

~1~7~fln&7a~a~~fi?~?b?n~d~ ho'L4 Ethanol ua=: Chloroform ~~u69hazfiw 

.~::lf3tnl rdluw'aqfiCu 

2. ~kqllnd~qd 



3. ka~duonlk7n52 im5uu%s~~brnmd% ~~11m~audi?tl TLC 44 

dnzr plate 6au 3Zn7~wt uazu~ndwfaidm 

4. hdlfi~filud~#e Ethanol : Chloroform : Ammonia : Ethylacetate 

h97dasd 4:2: 1 :3 
4 

5. hzozn~;lnaw un:&.iil w zww~~~dotdd~~LL& 

Eluent 

Ethanoi 

Ethanol 

Ethanol t- Chloroform 

Ethanol + Chlorofom 

Chloroform 





da.~rldmTa ns~¶~ui7~~ul wd~~1~~~~ 45.60 mg/~ 00 g unznrzqia 

rrr~s~fl6l~lfsu~clddafiddiI 50.04 mg/100 g 

unn~snmerauvi5fi~~~l~ow7,un~=:~~~i~ wulflurpni~n~~auduuln 

ufln.sj? alkaliod P~I$I Primary arnine udkl~~ alkaliod 9th Quarternary arnine 
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444 

n?swzm7aaana7t  us% - omnLe (Oxalicacid - EDTA Solution) 

- aon.a73nbsa% 0.05 m(m.w. naaoonm~~~bm%m = 126.07) 
dd4 44- - amnm 0.02 mM(m.w. %a;lamn~~ = 292.25) 

a73lasw7a b~l~?d~d~% UQ%R - a%%nu~q~ {Metaphosphoric acid - 

acetic acid) 

~sisclu~o+a~u~qdo~da'~~~a;m i 5.00 9 fiza~s~ud~nRLU*~ufi~~ur~m 


