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(The Determination Chemical Composition 

of Black Boesenbergia Pandurata, Roxb Schltr) 
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mn"o.r nr:.a~odirouuuuuQniPI~~~~~ni~i~u a~xuiBanii Tar lnu mr iiul4 

n~~wiuhuul]n~di!n~un~~wu $wi~AutyTan ~I~~~~IR~L.~ MI~I~I~DIHI~IIPI=: 

othlr-nournwid nuii nr:a~odi iinaiuiu 76.04% 183 2.81% IIWUGU 022% 
Y 

~ I ~ U G  21.68 rng/lOOg d~fid~% 45.60 mg/100g $~~UM€I~J~EIHU 0.1 1% W~~~VQ.I 

d 4 
nr~a1ud1814b1nmm~0~~~~~~~~l~1"n1~~~d1v~~~n~~~ qRwnoulHn2 zoo-zolOc 

ifluniswm optically inactive 0inniain~i~d7~~1!i1~ n'~'%n~~nfi~~dfioinn~:'~~iu~n~~~ 

&o~luatrili;a~riu &vanone iniuWfu? 
4 dL 

hr~fln~~~ 5,7-dihydroxy ilavanonc ~H~~FI~~OI~U~T:'I~UIH~"~~ 



Abstract 

Krachaidam (Boesenbergia panducata (Roxb) Schltr.) is a kind of Herb, 

the family name is ZINGIBERACEAE as same as yellow Krachai, Kracbaidam 

that use to analyte get from the high mountain in Aumpheo Nakomthai 

Phitsanulok Province. From the determination of food stuff and chemical 

composition are : moisture content is 76.04%, ash 2.81%, Tannin 0.22%, 

Vitamin C 2 1.68 mg1100g , Phosphorus 45.60 mg1100 g and essential oil 0.1 1% 

The crystal is yellow needle, melting point is 200-201°C and it is 

optically inactive substance. From the spectroscopy method . 

The stnrcture may be flavanone or it's derivative as same as the 

structure of the crystal from yellow Krachai that is 5,7-dihydroxy flavanone. 
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~U W?~IR~ iifi: Ceml Lnsbunent Facility (CIF) Faculty of Science Mahidol University 

n'l~9~~~un~niiuzd~1~~~n1>51n'i lzhilla:: wn spectrum l~alE3~1~ spectmscopy 

Id ~P'vuonaiuuauvcr:qwod~~;~ 1ia:uouauwrt.qarmi~t~5~ 11111. rhrinnunm 

no~~un.a~~~~~n~~~u~~~u~~tll X 



n~znudi ~durr'aa~ulnr okodlu Family : ZINGIBERACEAE li~liitl?fiU 

nr~.aium~'o.~~t~~uni~d~~~?~~~ 1~pinr~a1ad1lA~uu1n~u1~1i~utlis'n~~1T~nT~o 

w?n.a~?n~~di~~uutl~~~~ui di~nounr?no kni~nPvqTan Jgniiulnnlinzl#Yn~iF5fi 
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4.8 ~I~WI?UU~~U~RI~~~I Flash Column 

4.9 fll5Hl melting point 

4.10 nlslilfh specific rotation 
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nr Eaio ~ & m ~ ~ n ~ff lfW%l Boesenbergia Pandurata (Roxb) Schltr. &.I 
hfl€p Kaemplcr Family Zingibcraceae idOdUidFl.l nlliOU, 51110U (do) $4~3 lfl 
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(UHI~TI~IU) I 13xd (n~l~$u~-t~ddom~u) ~IU*IILD~Y)~U (n?4m.4) 



2. ~~~~730lflf!~~'11l?l6l llfl~fil~~9mdfl~~~~'111111~1k~n~l~~n"~ 

3. mgannouniaauowiin 

4. ~~nsi~dTfioPB polarimeter il~flunirwan optically active ~%llj 

5. ~fl%Il%~59fff19%80f Eii#n15~119 Spectroscopy 
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l 1. ~:?fIfl (Lemon grass) ~AZ~T=UIW 800 - ~d~u?u~aa~u~osn w 

1,300 ki ~ n'~u#lq9 
P 

12. nn6fl (Anise) ?Ifi~Lf5~~ltL! 60 - 70 6~ l~qt5d~d?fil€UfIl5$$ 

ILL 
4 

13, n'i~aiulp~a dazd~so~iru 6,000 d?ar1w~lai~14mnis 

(Cardamon) 9,000 ~'ou#I~A;I$ 

4 
91x11 - "Fruit and Tropical Product" December 1987. 

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

- omrnr~suma~~lihluwoi~~~i~~1~3ni ~~nriuiynerriu ddu 

ilo,-d~qns 'tudmuq 1988 rl-nz#ua 1989 





4 Yd - mrilnwmcmi 1Cirrg~nln~~nzl#~u~~~imi1u.riaudi~ q uslns-nu 

kd(~~~ao1n~ui+~~an~u'1~~ ~nrt~nlia~in~iu~~ina~iioun'~~) 

sin, IHYI i; 

cbavicinic acid 

Boesenbergin A 

2,6 - Dihydroxy - 4 - methoxychalcone 
dl - Pinocembrin (2,3 - Dhydrochtysin) 
dl - Pinostrobin (5 - Hydroxy - 7 - methoxy - flavanone) 

Cadamonin 

Essential oil 

2 ,4 - Dihydroxy - 6 - methoxychalcone 

- MongkolsuL, S., and Dean, F.M., I. Chem. Sac., 1964, 4654. !~kii~&lj~ 
nnar~1wulunnnr:nu11~:1iun1#~1i~ (*) pinostrobin (1) I (*) abinetin (2) TRU 

fii~~&i&au ether ~~n~~nnr~:'ln~i~& 
# 

- u ilr3=pn iinzficu:: (AWL J. Chem ; 1982,35,351-61) '16an~ ITO~~ 
4 d 

nfi.rl~in~~~tln#dnui~flf~nfi~ Boesenbergin A. 'll~~#~1nni51tun~1nn'i~%itlc11~1~uw"% 

lua3:pn Ziniberaceac ~l)o1~~3U~1fl~ii?Itf~ln~l a~rnti~~i~ud~)~~~~'o ~f~fiu 

nanr5:ma ~larwui~n~r~rn'anrzv~tl#aa chlmf~m ~l#~~~~~'i~~nkldmfl~i~n~atl~ 

f11SW19 column cbrornatography ~:llfln~'uffl'i~~~w"~ chalcone hi &I (f) - (E) -1 -[7'- 
hydroxy-5'-methoxy-2'-rnetbyl-2'-(4"-me~3 "-eny1)-2'H-chromen-8'-yl] -3 -pheny lprop- 

2-enone (besenbergin A) (5) IlnL. flavanone i$Ulll)ll62 2 tl~~ilhl racemized fi80 

pinustrobin (1) i pinacembrio (3) I1IIE chalwne d~ui!&i?an 2 53 2', 6'- 

dihydroxy-4'-methony-chaIcone (7) l 4  cardrrnunin (8) ~ilsli h7~1~l~:$o'du' 

mU33nQ&ilufl (i) -rlpinetin (2) ~1flfIlliTfiR~~~ chlornform 78 tl15d5Lfl0114Y; (1) 

unr (3) Qn;~n5~rd~~(l~$$~~~~~9 spectroscopy ll63dl methylation YRY~YISW~~ (4) 

ihun,ski (7) llnt (8) !R'oln&I&!nYlld spectroscupy ,yll~h Acidic cycliratiun UOJ 

(7) (XI T R U %~~ H,SO, i~ooisoz~hrd (1) [la: (2) ri?umrri~ methylation 



B 
a15 ( I )  i.laza15 (2) ozhhlr (4) W~zlh identical fiullI5~~#~iolntll5~i1 methylatin 

- Akira Murakmi IIIIERDIL. : Kyoto University : ?fianlnqolnlrU?l~fn3 

A 
ns:viuTaun~.rn~a~~n~~ii ni.rnfi'wo1nnruno~~~~~6aa methanol Saiswan 

Cardamonin [2',4'-dihydroxy-6'-rnethoxy chalcone) 2 ~~1d~fl72 Anti-tumor promoter TR u 
rnr 7 hinn~znun~ I n'lnfl?u nthku CH,-OH II~?A~RII~IU partition Tau14 

~~h.ent IZ M~I~~B~~QI %R~R (~m) fiu H,O ~~allltnim<vdn:mh EDAC UI~I 

I $ U ? ~ ~ ~ I R U I ~ ~ ~ I ~ V ~ I ~  Column Chromatography (14 Wakogcl C-100 pack column) 

la* benzene h EtOAc chat TRL~~IIIUIJ partition I~#~~I~IS~~IU~I~~'LI~?IRTI=:~ 

1~o~nl5Tll4 TLC TR~IC benzene : EmAc llnr CHCI., : MeOH) I~U solvent IIX?~~ 

al3n"llun~#~lllufl~~ull HPLC TA~J% j.l Bandasphere C,, (MeCN : H,O, I: I) 1fiu 
d 

solvent OZ~&~IS Cardamonin W~I?~PIRHOYW~~PO~~?P~~I 07finl~~lf4fi89~s~jl 

a'= " Y 

~ ~ ~ u u & ~ ~ ~ oI ~ ~ ~ ~ ? ~ ~ o ~ ~ ~ Q ~ ~ ~ " D J o ~ numar promoter induced Epstein - Ban Virus 
(EBV) activation) t$i?l?lfl~~4fhl~~ 

cardamonin 



lndw~ne?wa~nsz'~~~u~n~~q 

- qn641ul&liuR~8u (Antibacterial activity) G~'~~?~~I~RLRN: ?&ilms 

n~asq w uiirn~~ii~~~nn~~au~~~*~~~~n~~~~a~u~~~~v'u 0.5 G.J~disc ~ij~nf61udB 

~luniiv Bacillus subtilis 2 inufiu{8o H - 17 (rec +) M - 45 (nc -) UQnQIn$ihilfm 
uy: 

n~noqT~tlPrd1~uain5in~~ ~~rid~n$#~ui~nil'uw~dtli4u1~tlan'u 

Staphylococcus aureus 11% Pseudomonas aemginosa 

- qnf4iudml iirjwRnowii~nr:.altl#a& 1~snnnroh1a~nanTsd~9"un"LI 

* k 
14msari~nxaiu~ioi;ifou 17 tiulaoilu~~u Bacillus subtilis 2 rnofiui gs H - 17 

d 
(rec +) !la:: M - 45 (rec -) ~?lulb#u 0.5 $.$. /disc nu~l'l~~qn~~umrf~~n'ill~n'~~~l~~ 

- Akira Murdami, Akira Kondo, Yoshimasa Nakamura (Biosci. 57 (1 1 ). 

- Thaworn Jaipetech, Vichai Reutrakul and the others l#il~fl pinosttabin LiRr 

pinocembrin cardamonin 11AE new chalcone ( f ) - boesenbergin A O1flfl-i ~Ylu 

a pl # 

(Boesenbergia pandurata schl.) 1la~~nnrl%fl~4~~19~~11~1n51=:un19 X-ray crystallographic 

UQP boesenbergin A 1ln:+41fl~lri boesenbergin A 1A6tid~11nzlTiiin~ l$~fla%dl acid - 

- V ichai Reetrakul and the others !6~1~nu~nIm~sfi~1sv~-1 Crotcpoxidc 

o1n1n$iluo~jns:.tnuun:dn~1lns~ns'iswa"nP~u44 X - ray diffraction method wuii 

wBndusd Orthorhombic 



- Orw Panchamen, Kelvin Picken, Vichai Reutrahl and tbe others. l&dfl~l 
rnq spectroscopy da3b paadsratin inB, UR: panduntin B, TRUIIU~QI~IW~~~SETIP~IIW~ 

uodCiihmmr 1:H" panduratin B 1#811$0 



rn3siw13 nr~naiirnr~irn~Bii~udii~~vn~w~~~~'u~~nn 

na~uri?~ ddirin/miu !i~n!$tIll (Ca) doiTdo?tT (P) lnh (Fe) ?WI:U A B, B, 

rnfTu?a~r. T ~ T ~ u Pi3uhljU inzaili ~~~:?RIGu~u 7 ~$IU~U$DII (n~:n534 

5 1 fl Chavicinic acid, Boesenbergin A, 2, 6-Dihydrox- 

methoxyflavanone), Cardamonin, 1,8-Cineol, Essential oil, 2',4',- Dihydroxy-6'- 

1dl essential oil ~10d1~lf141 flavonoid Ilaz 

w 

2.3.2 il~uwaor%zr~~r (Volatile Oils) 

- Hydrocarbon Volatile Oils 

1&lri i-iriunourzmadii Hydrocarbon I&.Io~~~~z~DuI?~~I kod~.r 
B 

in54&1Pllfl~ Hydrocarbon monocyclic terpene ?&16 Limunene T~WL~!RYIU$IU'UO~~~ 
A 

GuW" #u ns-alu i~nz&iunu p-cymene ~;rwulu~1fiua1n~ndn3 oulru 
d Y Y 

unno1ndM:wa n Dicyclic rnonotcrpene 4 % ~  Pinene %~ W U~ U~II~~~I~~ &I ilih~0f18u 
Y 

w dd 
~~a~i~u'u~~~~nwn~nwuu~n~Siun"u 



- Alcohol Volatile Oils 

1A;rri &liunourrma dij1co~nsro6i~uo~6d5~neut.f~n6~1~~ 

1Rilr-i li'10l'uiiu~i &liuslnqniin$ gnnrrmu nonrf; Rsnqwmu G~liuau hod14 
& 

1184 Alcohol Volatile Oils B~U~OU 7 Idill6 Geraniol, Citronello1 'IJ$U Acyclic 

Almhol hu Menthol 1I.L terpbeol ihl monocyclic almhol if!~#l4 

- Ketone Volatile Oils 

h15~3n Ketones I ~ u Q ~ ~ ~: ~ o Y H ~ ~ ~ ~ Q ~ ~. ~ u ~ ~ Ketone $WU 

d 
?&lilln' rnenthone, camone, piperitone I1X pulegone %4lg~ monocyclic krpene ketone 

X, a 
uonainuswv Camphor, fewhone ilnt. thvjonc %P~U dicyclic kctons $~uiUHQur: m o 

d816qlun jad !kt6 msys ~iarriua' 

- Aldehyde Volatile Oils 

~ ~ t d  ii~uwsus-Ivoiiiasilwan Aldehyde I~UBJ~J~~DY W~Y~ 
* r 

ilfiu;,,nu,zmud~o~1un~u~~~1~~ ~ r i  6riusuna &liuoinh .run Iillaz 

R:!R~;~ou ~I€I~I.IUB~ Aldehyde dWU?6tlfi geranial, nerd llnr cifroncllal 1 ~ ~ 6 ~  

- Phenol Volatile Oils 
iimri~mn phenol ifiu~46d4~n~u~Ri) phenol d~~li~ri ~U~C~ OI, 

&po~, carvacrol ~IU~YU ~'~~~u~BUI:~HUIU niud MII~ li;i~unluw~ heme oil, 

creosate, pine tar 1IRK juniper tar 

- Phenolic Ether Volatile Oils 
Gmrim?n phenolic ether ~ijuo~liJlzn0u~ih hodI.ruaduh 

C* 

wourzmu~un~d~ i~iiuiuma~ kwumr methole if~riuirm~ima iiar&riu 
4 

sassafras '%SPTIlTn'i safrole 

- Ester Volatile Oils 

znniirrafl esters 1Buas6dxneuniin ihoiw~~95~1fi1wan 

esters d*rIllki ally1 isothiocyanate YILIIU&~*UIII.IR (mustard oil) IAI1: methyl 

salicylate WU?~U wintergreenoil 



p - Myrecene 

Cl l* 

Camphene 



~o~~.riiuwo~nr=riu : {gsarlaw (n~nrnu"~), nsma nma (ni~lnn~~), G w~it~ G9 

1194 lu'sns~ltr~a (n1wn:a'uoonl8a~1~u'o), UWIIIIJRIU, jiu 
P 

n~:o~n'~o' (nnu.) 74Jd am (iddemou) ~gi~n-i%lihzii 

(n-~wi'uq idio.rfiou) 

~e~~1u?fllmi : [Boesenbergia pandurata (R~xb.) Schltr.] WSQ 

~qfl~#lafli [Boesenbergia (rotunda) (Linn.) Mansf] 

4an'oq : Gastmchilus pandmta Rid1 

aon 

: Kaempler, Kaemp feria Gahgale Chimensis Belamcanda 



ils1whn.rlunqullpn8nel~z~1012-3 w. H~UII:: 2-3 I ~I 1u 
i 4 
wun I .nu az14nhuu1u~u{dr~u1tu 300 BTnnYu idoii 

oiplA 1 iR'ou n~r~1uw$iri1kiar4a nihu&~qu;ws 

15-15-15 IU~RSI 50 n'lnnfu~li 'I~nI0iseu 7 diiu n% 

%rtr.~:na'iaioa 1idannu6u 

: ~ilnsnlfiulf U ~ ? ~ ~ B O I ~ 8 i~'ou&h! nfoiliouiw mu 

~$uiuiuld ~?o~4ln~oinluiia:d1~ui~u~=:11~qn~ Pqi~uon 

ii~~~ui~~rzu~rn~in~~uo~n~=:viuii 1uri?d'n:ns:a1oilu: 
a d 

iwuiz~o~i~ld'l~ 

dr~Tonil1n~.l+~'uoitliu~u~~io'1d dud i .nu oz1iiHn 

Gan? 1,000 - I ,500 Elon* iasmrliiutdo2l~'l#i1oa1# 

ZU@~I II#XIOU~~U~~#U n~~~flu~~~~dl)?~inz~Is(n~r 

noumoriilX'i1nm9*1~1~0~1~H'a~u h ~l h o ~ y ~ (bon71u 



<aiagan ~wqnvfiirni Iw;ln3:aiuiji;iliuwaoIJ:iHu ilszuicu 0.08% lu 

dl~uHour:lH8~m$Mnlfisru'R lbu 1,s - Cineol, Boesenbergin A, &Pinostrobin corphar 

llflz~9%Vlf FlavonoidllW=: Chromene 

* Y 

a1rio~nm~ins~lm~~d~=:~Sn1~9un1~~ui~~~~i1~wGGu ~.ku Bacillus 

subtillis I~UR%?UIU~~II# Ij;lj~nQUlzln[li?~~flnaJ ~?ll1$~~~~l~lln~dl?#1n$0~!~3 

nru~nuiain~s"ni.rrlwnhiui17niiw'~11~u'uww'u 

di 
3.2.1 fi~l~flal~l'~~ (Moisture content) 



3.2.2 lhlal&l (Ash content) 

d?lntul~id?ria-mu~unw (Acid insoluble Ash) lfl~nl~tild?~1~l#l 

fj~zfl~~~70 catechins, Leucoanthocyanins Iln: hydroxy acids rlwuu"uusno1ne:~un 

u1nfi@lumrld~eu~tlo~fini1o~wn1r~'11d1 kihndosnnR'uo~Pin~in~ wnId6au 17114 

Caffcic Acid 



Chlorogenic Acid 

3- Galloyl Epicatechin (cis) 

C) I-! 

3- Galloyl Catechin (trans) 

mr eateehin Leucoanthocyanin WIJIU~BI~DUB.I~Y~ IISdljA B~U 

da ilntuwr' riau&.ai~mrds-nouwm catcchin ~ i n t i ~ ~ m ~ h ~ d  epiutechin h n ~ ~  
4 

gallic WB 3- galloyl epicatechin l1RZ 3-galloyl catcchin 



3.2.4 ?hlz~+ (Ascorbic acid Anti - scorbutic factor) ~u~~k2~l( C,H,O, 

i~iu'uJii-q~3Tns~nfid kd 



t= O C - 0 
HO - p- O=C I+ I 

I10 - C :3 - C CI 
1 

C'- 
I 

II-(3 i 
I i 

- ------ 

1 I 
OH - C - 11 110 - C - H 

I 
CH, 011 (!H20H 

I 

3.3 ~ 1 ~ ~ 8 0 1 4 ~ 1 ~ ~ (Preparation of Essential oils from PIants) 

ms optically active ~ii(l~1~0~€l~lU$?.l 150-3WC ~~llnll~~00~9l~ % %~~~fi1f fIih 

~ai?tl?oii ((stcam distillation) ~I S ~ ~I ~ U ~ ~ R V ~ # ~ ~ ~I W E ~I U (extraction) msdun9omr 
a Y d 

GR (expression EcueUe me thd) a R BFl U U Enfleurage w q'f11094 UOJ w 3 fl pomade 

o~cills~nouuo~~io~'u~ou5=:1nu ~i~ul~~dr:nouA;ua1~?~'%~5~~5"u~ud 

Auni~  nof flu (terpene) Wallach k ~ ~ ~ ~ ~ ~ ~i ~ ~fl ~ ~ ~a ~ ~y w' u ~ ~ ~ u n ~ u ~i ~ 7 kt 

1t0moGJu (C~J ila:~~ Gui 

TuTumoGlu (c,p,j ~iazoyiuM?~iRlo~rzn<~q 140 - I no .c 

1nnnimni3u (c,,H, J llazay Gu~ip~iCo~inQo eooOc 

Q ~ ~ ~ ~ ~ o ~ B ~ s ~ ~ ~ ~  WU& 3 I. mtl~~n U1~~~;~~l~ D1i11.814 
Y Y 

~.I~d5~nous~~~~%o.I~l~unaus:rwb s~u % M~~I phcnyl propane cr,mpounds 

!~~noiiJu (c;,ir,j ~rn-o~ iu~i~~~ffswds:ui~ 3o0°c 

Iw~~we$ilu (C,JIJ 



D~~~X~ OU$I~U~ O~?U 2 ntjd YZ~HUOB~UI~U~O!#~*B~ !R!wD~?~ 

?armn;i?u k~~uoa~r~noulh~~~wu~ W$u~~i~d~~~n~~~n~~ (balsam) ~in:l'l?u 

(resins, iln:lwiimo6Yu (C,~J~ wu?flurnrlls:na~d5~1nw$~~ (wax) iln-uld 

(rebber) 

mriin*Pniulnrn:: ~ds~n~uor~~dn:ru'~u~~~ip~'une'~rz~~~i~u~~~ 

sy i u . 6 " ~  o, !&in' w3nS~no sod hiil a6 tTmu &riunorrrzlnuula 

wu"~o:flr:nonr#au nimm tentwos" %an &was" iisr:rwsaanIelri 
B a4 

Y 

inlr~iifu USP lraz BP nsi~aosa~n~rn~d~ui~~~~u'~pr'une~~~~~uu~n 
i ud w 

w'my ulrrrrr~rr~~e~~m~lh~~tli rnro~uenl#n~uiitin~~fuzw~iu~n~nu CI~V~ WC~ 

apparatus $~~~~du~~Rdl#~u~ior'u~~'tl~na'i~~ iln:%~~d~#<u~~~udn~'nnj~Gu 
W L W  

rtu~~~m~lmnu.'.n~~nu P h1e.r $4 s &TU~ ~ud?uim~vm~~iiiud~#14uui8u5*aaaz 5 

V/W) ~~n&riun"rn~ ulrrr ~in-.~ntotrndiila' 



rnr~sn&liuno~r~~nu0inw"~~~u1~'ii11~ s q GEI 
4dd 
Ian 1 hsrnmh pistillation) 

Y Y 
44 w - nil'udianlh (Water Distillation) asu~ln%$n'fl$nln'91~n~al9~~ 

w"rqu7rrrlliari1o ~do~nna~uf~u idu m~n~u&riunu 

- fIih.I#~~&lii3Z~~& (Water and steam Distillation) 14TiU4~ 

nuulwsaan9oi11?~ d~o1ooz~nviia1ul~&auaa1~1~~~ iiu mrnihkunourzlnu 
*o* u - flku&3~1~& (Steam Distillation) 'lanunan~i l$u mrnku 

r Y  

~i~uiiu~i4ur~~i1~n11nw'utlior'u~~~~~~~~f Ptungi7B~ o.rddillr-nouuI~.au'aluli'i~u 

nous~ma~~oln~u'~~~ aqnriou (hydmtyse) ~#i~~m5nmt1~a~# m~n~udn-~3niulfi 

~o~~nr~o~ah~m~n~~~ldluw"'~~u~n~~w 1idri1l&n'~ms~a1ahw~4a1fd14 7 hudq~ 

Steam generator T .lvL=- Condenser and recewer 

Distillation flask 

Water 

9441 
2sn 2 l~flflll;~ (Expressiorr) 

w Y 

~1~~iun~~~:itffl~l~~W"~ ibu ~lholn~?#u (Orange uil) <IGU 

ojnfiguzu~l (Lemon oil) vennlU~gi?r~Udn~nn-xw~m ~.r~~rnriu&fiui~vun~~nku 

(Distillation) 



-42 
78M 4 T~~fl?5flf% (Ejcfratiofi) 

Y 9 

flopY'uSuqaninnrsui in~~~~~IE~n~ai~pl'u~~~~~~wuu~n 
Ud 

$97 wel+6+aiad1nmmtl (solvents) 6nln-nu ibu iuu4u nloYT~sduultani lnagr; 
d 1: 

~ I , ~ ~ ~ ~ ~ ~ E I H U ~ ~ ~ ~ R I A O : U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ W ~ I E ~ ~ ~ R R ~ I ~ H ~ I U P ~ ? ~ ~ O ~ O I ~ I ~ ~ N ~ ~ U P  

&ii?uuos%<~i;a"a rinu~ws 

ad 
7 n n 5 IRC~ Destrutove dhtillation 

m Y 

~4n'Yni~nR"u~i~uo1n#u~.U"luasd Pinanceae lln: Cupressaceae 

%~U~IPIIIPI~%U~~I~~H~~~~~U~YIBO~I~'R~I~HW~~~~~XZ~I SEIHUDB~UI ~JD=L~U~?#~U 

*.4 
2 iun's +uil.a.1d5zno¶J#3i?u methyl alcohol IIX elude acetic acid <U&U@~&~~URPU 

,* did 
(tarry lignid) pine tar n% juniper tar WJVUUO~~~~QRUQ~?~~ 

Determination and Evaluation of Essential Oils 

ri~n~~m.rrnurnnua~~i~u~~p~'i~~~~ tJu ciia21un'mism:: (~p. p.) 
Y 

~%~ffll~910911TI9 (refractive index) 41 specific rotation ~l ~ ~ ~ ~' ~ ~ ~l ~tllll 9 ~ ~ 1 9 0Xi9 

fl'l ester value saponification value IlAE congealing point WRBRQU~S~:~IU~UIIO~~ n€I 10; 

~ ~ ~ ~ ~ i d l ~ ~ 4 I ~ ~ ~ 1 ~ ~ 9 1 ~ 4 1 ~ 9 ~ ~ 5 ~ ~ l ~ ~ l d ~  1.b~ TLC (thin layer chromatography), GC 

(gas chromatography) InQRQU GC - MS 0~dl~~~fl~~.1~~~9189~~1'i89~f]~~ fl~fl 



a J 
muw; a~so~iills:nnu~h~~1flu~1~0yw'ui~~~3~~5 r)tun~nuo~~lrjumuwqo~uu 

n~~u'uJilncuuotrnr~uoiiR (phenolic compounds) BiiodlnhsiiFu liu  uŝ ri~nu~ 

iiiimua.rli;liumual! o~6~;uiliiJ~lnruvn9flif~u0~~~~u'~uniis'~u 8.5 mlm 

dimtuuoams eugenol ~~~~U~TI~~~~~~~~UD~~R~U~I~J'U~IUW~~ITRU~~~~'I~J'U~:~I~ 

ludicibu Td~~~nlGou laaronlvi m3luo8n o~pndi/aul~u~niiold~~m~~~uu im: 

nzn~ulflu&ovnl~~ui 

eugenol patassium eugcnoiate 

4 
~i~uli~unl~beazllio~n~alui~~ i~diu1olus.r~itiusr!aud10jnzn1~16 

l~au3~ii~?$danii 'Lcu~i. fksv' nfo "Phenol flask' ~~UIDIH~~?U~BIUD~~I~ 
Y 

3ueiiftIui1oJu 
M d 

Congealing point UOiikU ii?UUO "()a nlw~~llj;u'u1fina~~u9 khd14 

uoai~lju~u~' ~u'on~;ol~~û as 171~o-rWs:nou$i9uo~ w'uidij~~n~~~uuo~~n~~~u 

o:~&63osnrfIu~a'n rtunoonoin?iaurna~3uP~1$uu~~i~n3 



rnrl~~iiouI~ul#nrz~~o ~uw~~u-a~~i~u~uuw 7 ifluiliu 7 ~~nn~adou 7 

oui~ih iGaum&~oin$nsumnuiu 7 1183lriq~k;liRhny i d  sotvent I# 

MeOH (%aun~u MeOH n'e'l!) rldu beaker VU1R 1000 ml. w~afuDuSn~r~u~naiidi 
4a Y 

~~~i4ioumrn~muuniwu'uin m SOIVC.~ dilioon IAIL MeOH nqldllil~d ii& 7 

ouiirnrn~n~udl~~~nn~~i~io~~~~in lifunnn:a~u~linis~un"uliq!fln~~~ ifiim~nzrnu 

%a u'l?drszlwulol MeOH eonTaaIrb! Rotary evaporator OU?#U'U~~IH~~~~ 7 101 crude $ 

l~u~nzmuil il#aii1dnhi l~tldi partition UQ.I MCOH extract T~tlP4 CHC4/H2/H,0 

T~tlPa' Plash column lffn13d~un~~n~11flurim 7 lh~d~l~n:l!~id0?l( 
d a 

3.6.1 ~.1~flfltl~fld~1~1 melting point 

u i 
3.6.2 rji~iinu?~nii~fldwii~ specific rotation TRB~RIBP polarimeter 

d T 

3.7 4 lH~n~~?~~~ilfl?~31!fld~l~f1fl's4 Bf14 I6iu%hl lml4 Spectroscopy 



3 
4.1 nlf ~lfi4118d~37~~~91~4n4~~1~ (Moisture content) 

d 
I. OU Porcelain dish IU{QYM?~VIQ~ I 10°C ~~ZUIOI 20 - 30 U I ~  dlld 

~~~I~T~~R~?~~~U~~~:~~IP~I~U~IHU'~ Porcelain dish nd 

2. 6nrznod1 nr-nsmiioqn~ UR~ZI~UR ~uiniiwrinocivnrliiua 
d& * 

dszulw 2 nfu %i Porcelaindish w'tr4il~hda 
3. Q~?~BU~U#QU~~?U~UQ~~~H~~ 1 lac u~udrru~w 3 k!bd lklu 

Desiccator &~~~dukrn~i~rind~~iu~uw 4d ~~I~J~~Iu~~uHI&Hu'~~~HIu~~I~~: 

iiumm~ ~ilnol~~ia~&?#~'~d 

msdoiis 

ns:rtr?o$i~ 

n3~ltrl~6l 

Hm 

Y 

QIU~UR?~ 

iwwnes 

1 

2 

3 

4 

5 

IEI~U 

v 

q31uGnf;0~03~ 0 

porcelain 

dish 

16.06 12 

17.1330 

18.0324 

17.0755 

18.0162 

17.2636 

Y 

i~~u'nG 

HIU?~ 

(d 

1 .h7 14 

1.6939 

1.7322 

1.6992 

1.5852 

1.6764 

nsz'tr~ui~ 

2.1824 

2.2067 

2.2337 

2.2076 

2.1920 

2.2045 

Y 

i~nu'nnfiou (g) 

Porcelain 

d~sh~szviud~ 

16.5722 

17.6458 

18.5339 

17.5839 

18.6230 

17.7918 

nszwin~i 

0.5 1 10 

0.5 128 

0.5015 

0.5084 

0.6068 

0.528 I 



w 

n~aiiuaar~~dsru~~~ai'~~u~~~n~~'~~iuBii (Moisture Content) 

m.rciiu~atn~d~:u~cu~nu$uwo~ nrr nnnn'aa (~oimrc Cootent) 

I 

fl5ZYlU 

ma"od 

ME'111D 

mbosa~ 

5% i aolnasa 

I. ouo'~~ Crucible M~ @u~~~ R~u~FIu?~ M~~~ 1 10DC QUtlW ~tlfl4; 

2. $dn5:%1~67 ni~'lr1ulw~898ei1~n~ds~ulfu 5 ns'u 1;h Crucible l~dlj$ 

nib 

Y 

iiuau~fq 
d 
TI'Y~R~I €14 

1 

2 

3 

4 

5 

I~;U 

Y 

"swu'nriouou (g) 

Pordain 

dish 

17.645 1 

17.4319 

16.4270 

17.1680 
I 

16.4597 

17.0263 

1 

i7~Gni 

viald 

k) 

1.7523 

1.7867 

7.00 17 

1.8469 

nf E4110 

1~&19 

2.0078 

2.0439 

2.2434 

2.0983 

2.1824 

2.1 152 

w 

u'mu'nnau9~u (g) 

2.0346 

1.8844 

n ~uld (9) 

dish+flrzvltl 

1~:~s 

17.9006 

17.6891 

16.6687 

17.4194 

16.6075 
I 

17.257 1 

nszwu 

tn&s 

0.2555 

0.2572 

0.2417 

0.25 14 

0.1478 

0.2307 





&ails 

ns :vlerln$es 

Y u 

~IUIUP~& &nrindi 
d 
wnRno4 

1 

2 

3 

4 

5 

4 
19'Sltl 

nl3ltll~$89 

5.0472 

5.0622 

5.0787 

5.0768 

5.0767 

5.0683 

Crucible 

16.0870 

16.4278 

16.6598 

16.6599 

16.6597 

16.4985 

Crucible t l& 

16.2182 

16.5588 

16.801 8 

16.8009 

16.8247 

16.6409 

(n fu) 

0.1312 

0.1310 

0.1420 

0.1410 

0.1650 

0.1421 



2. ~hni*nzmui'l~o~n~o I ux~'aiinduuoudilnR1 500 ml Rind 
PlflRZflQU 

Y .  

3. hmmmmudl~o~n& 2 ~?UIRZ s nl 16~1iinh 300 rnl Gu 

nlsnrniu Indigo cannine 25 rnl ~l!d~~in'i~nle(?911fll11n~u'~~~tl~#511'i~=:ala 

LnRIi1U 0.1 M ~MII~AI %UUI~B$U~~~IU. ~~nwi4~l~n~nlaldi11~~1n~a~oa18u 

iimdes riinu~l#iflu t, 

4. ~1m~n:mudl#~1n4~ 2 ~~UIPS'~ 10 ml i~-uawoza~uBu~~~r~~ uu 

nsralsw" 100 rnr riiun~aG~~a?n~(iuu*u 25 ~rl~ ~Zumrn~n~aienn~fu 501111 I~U?U WI~ 
* I 

lo g wer%niu'~n'u wVJw'~?fl#~n~s=nou~~X~i~ldns~~ 

5. u'ln?5fi:Ell~'t~(;o 4d31~3~7 25 ml I~XL'SI~T~ER~~ Indigo carmine 25 nil 
Y 1  

Pui1n6u 300 mi ~ildlnmra~idiu~m11nuu"u~at14#~1~n~n~uu1~'i~i 0.1 M 

~nnnai~flsido~11~.1n11~~9riinu~f #I~U $ 



m~swqdn.rd 

flidnr~r~~of(visibk speclmphotorneter) spcctronic 21 phannacia 

LKB Novaspec 
d L 

~ A ~ ~ ~ T ~ I ~ F I ~ D P I I ~  

ni'i3~~1'ii:n'fl?p1iu~~1u"u~ %~tl%~%~~rGnsr~elnTw~IrlTwiuwi 

i4nszno Jr~uiru 38 g iIilutYlsaralo Oxalic Acid - EDTA 150 ml I~ U 

ua~oii.rG~o 6 kluq o~nihnre~huhuiguw diaisat.a~o~nrsa!6 umroc~nnf4 

6aan~:~l~f'ts89 Whatman No.-2 



7. ~~~i~~~n~~~dj~d~n~~~wn~u~~n(~~waiuui~n~u 760 - rfbu6u 
a4 4 

blank ~QI W? UL)I~~U~ %~RU i~~~ll6?U'~~150=010118~ - IIB~RFI~~~~I~B%W 

8. ~in~ni~nzaiu~~stiisI~~'~~i~~~ni~~~~ti~~ 2.5 ml I~~Y~~ZP~%DIOU~ 
~nioun'uyndrzni~ 

9. iiu~arnifaaazu~~~~1Guii1W$in 





4.5.1 Cfl%~~8ll~fll~~ld (Elarton reagent) 

I) &~IUTU~~~UUTU~~R~ I~~IIJ,M,~, IH,O,AR) 50 nth ldlu 
9 .  

ur!d u 
inrne$1l$~l2uij1nR'unl5:~1~ aoo mI ~ulnipr~nu 



4.5.2 n~f lm?~l0lt?3~ejl~ (Sample Preparation) lanf)1ad8flfiunm 

(Wet Digeston) 

I. k6~odisnr=mv $uaozri;oRt~uau 5 n?u 1 dluuaa 

l~~~Klll~~kfJ@f (etlenmeyer Dask) UUll 100 UR, 

2. I~llfI~~~~ll?tll~~~~ (mnc.HNO, A.R.) 10 Un. 

3. 1iun~~1dei~no3nGubuu (w~c. H C ~  A.R.) 4 ua. 

4. ~V~I~UI 7 l#iilbih&15#1~~~ 
a* 

5. cmvuGwuiailrl41 (hat p~tc) &ljll(i)au 7 ~ D U ounr:ih!iii 
ru 

niui7iim~ndRuuwdso 7 1~u~nuf~uauvosm~a3u~a~t~~~i~uu'1~i~~~~1w'1xi~~n'~] 

nr Au (bump) #in~:iiiUl#n~Hn~ 

6. Rld~Ifsa 7 aunr:kavo.rtnn~luu~~iia~7a d?u~armn'o 

fl'i:ad1€U 5 USI. 
* Y .  

7. vnsr lf~iredu 7 iR'uilnih (dcmincnlircd dipfilled water) I]ILUID( 

10 un. ivrii 

8. ~~1~1~u~iii7riiulduawa~n~'u~u~?n (Volumeeic flask) uui~ 100 
v* - 

ua. ho&niu 1~~~1n6irii.r5ad?uifif ~ud~lnn~nu 

9. ~~09~3~~~:~1~~~89a~~11191~1~8s" 42 (Whatman no.42) 

a25n:n1oinrw lihhul?inr 1~6~1dsnvlo~zr 



?5nim~sw 

I. ~~d~aimrnrnodlkinn~~~~~ti~u~~~eii~luu'~ n. rndrrarm 10 - 25 ml 

Sriiw%uu~a~angu~uw3n 50 ml 

2. ~iiu~m~nou~i~u LO rnl ndi&jf~nRf ~~x~I~oJ~~~~uou~~~?u~Hs 

~vtil%~hu'-tn'u 
* .  

3. $1 reagent blank %RU%#~I~~~UIIWU 

4. I R ~ U U € Y ~ T ~ ~ ~ O U ~ R ~ J W 1 ml= 1 &l%?lJ P,O, 

4.1 ~~T*IIIIIBJUUIAI.TR~IQUV(BP~~~R narpo,~~~ iauil#qCiqolw ;i 

10s s~rnlmi?hn ifiul?ni 2 AIUJ 0.1917 nfu Idluiflmsi i~~i~niu 

~TSPJIOI 50 ml ~Iu~~z~ XI 

4.2 mldumasn~uiuGn 100 rnl ~~u~in6irauij.rier11~ui~~1~i1 

In'lv'7n'u 

4.3 ~1idEl 4.2 ~I~ R UI 0.05, 0.1, 0.2, 0.3, 0.4 rnl ~~u'U~R~ QR~JUIUR?~~ 

50 mi 

4.4 dii~i~1~n~mb~1i6u 10 d ~uu?~ll(in~h~ 1wh~~lf~mjlid?iiiu 

i~n&~uo't~adiu~Rr 

5. dl~l3~m~si?~d14~1~~~911f (~u#D 1 - 3) uldl~dl % Transmittance 
#~sifi~~~ad~~~r~dtw~~m~i$fi~~uui~n& 470 mn ~~~~IU(~U~I~II:IIOUIAIJIU 





mnniiuarpdn~dB# 

1. 1R~B9dBn$U?Q~l 1 YR (Stcamdistilbtioo Apparam) 
' 

2. 1~4t19f9nziih~ 4 d711ndq 

3. !fllfln; (Beaker) 

4. ~7flbd~1i (Erlenmeyer flask) 

5. fll:UFIflM74 (Graduated cylinder) 

6. fl ~ ~ ~l ~ ~l 

fl1'1116i089 

1. ~lfl~:~~lnd1~?7~a~8~~~fl8619~~1~ 7 1 oo niu MIUWR niiu 

uula 500 ua. i~&R3Un41d 300 m. i~i~#o~lieniu ~~h~~kmufau IAUO~JIG 

1d~aum'u~douus~1~n3m=:~n~~nu101nwa~nku (cl~rilhqmnoai?n~) 

2, iimra$oulko~mn~ (distiallate) 100-150 UD. &ngpn~u uo.rmn2 
* ad, 

n"nku1~i~z~r:nsu~~ai711un"~~~i~u r~ufii~~iunuiaiu~~:ui~1 1.05 niu ua. 

3. ti~arw~~a~dn~w~~ii~wua a.rIunrxuian olnAliiului"~unas~& 

20 un. 0 4 ~  ~ ~ p n  rri~ ilclnuoqrwmiui~~Banoinn5atr1uuaaii~~~inuui 50 

un. rt~ar~ar'l~i~s~r~n~d~~iou~~~s'.prn~~d I - 2 spatula ~I~~~u~ R O U~I~~: R~FJ~~ 

~lnr'iliiiwom&imraii ?u~arnzaisn:aian~"1u~n1n~r"~ui~ so UR. 

a1sw~aiulu~ninos'%~u'i1d~::~nu~~1~avi1n~aiue~n~~uld~~w~dioa 

(boiling chips) nqld 2 - 3 I ~ R ~~~iri~~~R~u~n~if'~u~u~t~'~~u m~u id~uo.rlnadu 

~nmsinq~~ffo~~~a~~i~w'a~~nt*n~~~auln~~~~~tr~fln~~ q ~ ~ i ~ ~ ~ ~ i i o ~ d l ~  

iinmoin~luwnornl~ifii~~f~~nu'n~~fi'a li~~$~~n%i#aHidilnoluo~~1~wAan"R18 
dd dY 

Y Y 

4. i1~3ni!fl01 ~E~IUQI~~~J'UM~U~ZLHUI~U'II~"LI~'~HU'~~~~ ~'fli~dl 100 g gqi 



u'in~~r1arnbs~1rn=:nss~itri1u1irun~~1iiun1swaws~rd3aurw'unrn'uFwtl 

h~~'ala:.nsiuoen~11dd~1~~1~9 IIA~GIUI~ISU&Y~.I 7 I~II!<U 7 R~IIRR~BU 7 

1~fi~u~hami~rn~~aiu 7 Pllffn~kiR'ugnhng~a~daiilnl~~silu M~OH dnku~ulllla 

%AUII~%U Beaker UU3R 1 OOO ml w~niuild14a~'~lin 

maimrniuoona~ MeOH Ii~niiii 7 sunrzi~.lni~n:nia~~i~oi~u~n liiu 
Y 

n1snzaitrxlisanrn'uli11dn~ 0~1~~i~nza~tlItr nisan'arluuii13an MeOH extract blfi;xi~ 

~dr=lnulo+l MeOH Bm T~tllG Rotary evaporator OU!~ crude r~uulsrn~u-2 7 uos 
7 

ni:~iatn~ssoz~~1~fl'os1~~1m kau crude ~~4ns:'l(1eri10:~~1.i IRIRA$UI{EIU~I mi 

crude $1fldwmaes?l~.il:.n"io1d 

il crude ~STCR!~~RU% McOH extract ~7tTihllflf~ Parfition 'I~trlg 

CHC13/H,0 l3I.l solvent ~~~i~ill~inri~?~ (1#~~~flin~'&) BOE-MsOH-en1 tlrr~lfll 
u 

30 tl% solvent CHCI,IH,O : 601411 cc. ~~~~~[1~4jYna3lll~anpi1nl~~n'~~n7~ 7 w?d 



rau q ffIm:fwQlfldU CHCI, cxhm ~o?~l:1wull~4~'au rmly evaporator II&?UI 

~Fl?~~Flgfl~ll~ 

4.7.1 nl'l1~1~ullnqn511 silica gel 

Qinirnn CHCJ en UIPZPIO&~I CH,CI, dm 7 EZ~IUUUHUR 

11hl4~ silica gel LUB~ 7736 (A>M~U~G~~U Flash column) 2 : 8 R'BU 7 ~in<du?~~d 
2 4 w Y 

arr$~rn~oui~u!w81~113n'u i1#?le7ldr:lnolnl1~9~au~ Freeze dryer 

4.8 n 1~~m3aol utJnarlaa~~&ler Flash CoIurnn 

1. 1~4uar column vula%ni 11.i Hexane IJ~EUI~I 1/10 lVil~09 MI- 101 

d-139idaiu C O ~  nclqf Id solvent %$w'au ia~nria%i~r#a#n solvent ns?ddr:uiw 

% Hnu ~ w n c CIJ ssilia gel RUPUHI~~~UII~I~'?~~~HB~U~ 7~ AQU 7 k 
pl 

H ~ ~ D C ~~'urnrdfi~tuhdr-uim 2.0 niu apply ann~ mhmm ed~ld ~1- ti114 

I= hiet diiQn~Ro!~i€Idoiiu m b  Imti~iiuiu~niQriui~~~ eluent ?H~MP 

2. run COW "t~rrfi0l~tr"l EtOAc-hexane gradient ~~a~~o'~9rldau ii9'itI~ 
Y 

fraction did 

1 100% hexane 

2 I 0% EtOAc - Hexane 

3 15% EtOAc - Hexane 
4 20% EtOAc - Hexane 
5 30% EtOAc - Hexane 

6 40% EtOAc - Hexane 

7 60% EtOAc - Hexane 

8 80% EtOAc - Hexane 

9 1 00% EtOAc 

- I~P)IIUHII~WL rraction $) RE 100 C.C. 

- TE~ M U~~S~I R~~I~~ B~~~~II % rotary evrrpclrator 



- P~S~I~ W RZ fraction jl fraction %Wl~~~nf~3~lill3n'u~?~!ni'%~~nls 

niii ~f iiuacu '%~a%naaoAaa TLC r1~a~al~~1~'11U4a~~uafl'u141~aun'u~~ fraction 

9 wi 7 ~z~wu~aiia~o~aaon~tir?i~l#~~~.rl 

- Optically inactive substance 

- M.P 101°C 

lnrsnr'lw.'nmr$ 2 iduIJiItQuiiwa's~ 

- 18~7l15 Optically inactive substance 

- M.P 200-201°C 

~8nuo~nsznadi~Tn~~~1fi~~R"n1~u~d1~u~tnR" dualz optically 

inactive subsunce 

- M.P 200-201°C 



4.9 nimim'? Melting Paint (M.P.) 

vetn2:nmi~.r ~n'nmrd I D~I M.P. 101-IMOC ~i%qd111~118 Piqu 
u a a a 

wanrnrG 2 i;di M.P. 201-202~ H~~~~IJRu~~IH~~DI ~~VHR~~I~~~~~~~ZTI~~~IUH~II 

Idl~~8~~8€!~ M.P. 201-202°C 

4.10 ni ~widl Specific robtion 





msm M.P. , 61 Specific rotation ~lnrjmf l~wlq~5Tn~9flf39~1nw~n 

'~69n~~(fnerl~~89~dis~75 wan flavanone ~189%%1 &I 

isoflava none 

(7-methoxy flavanone) 

ptn'nldt4u 'IriiiB m.p ~OIOC 

optically inactive substance 

(5,7-Drhydroxy flavanone) 
d 4 

~$nldnumbot m.p 200 - 201'~ 

optically inactive substance 

wa"nT~~~~~wnr~ai~dioinn~~~~w 'ii~n"a&wdfi~d1h~i?1n%1 m.p 200-201 'C 

optically inaclive substance 



oln$By n~l~a~nnirn~a~~~~ni~~~~'tl~~~~~a'~~w~~~fi~'~~~ww"nn~rr~u 

diu'~srr~urnman &VWIL~ ~bu~u~riupl~nuo.mr=:'fliuiw~o~~woizli'~n~z~~uiiii~z 

n5:~1(11~flo~~l~~1duw"'fl~u Family : Zingiberacerc I I ~ Z ~ ~ ~ ~ U I ~ U  (tillno 

~~rr--~riu) i~u'~o:ii~mr~~~~nh~~flufi1'5dszn~11~~~~fi'u~f~ Derivative ih (191.1 

rnz I ~u 8 ai nnn~~m~noqdf~~~~~5~afi~1ida 2.2) 

~~1~~~ll~~~~~l~~~~~fl~l~115d1~~89w'~J~~~fl~l501~iJ iihHflU 

I:1H(I il~b14Yll~lFl~ ~~(~I~uBPTRT~wB~ ~?1~117~1~fl!~~l3l~~hIfl91U1~~~9 

palarimeter ~uill8~ff75 optically inactive m dl M.P. U D~ H~~~~~~E %I U~~~FI~ 

w d- 

~j % 2 L~~~T:~Iu~I~N~IR~~I~~u ~j&~0n~ccl~irn~~ul~9o"01ud~~dn~n7w~unl~ 

fnv~frnti~t 7 nr mqmm~oiuo~~u~n~nrz~~~~111a~n~=:~i~~~~~~rii~~~d5r~n5- 
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