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ABSTRACT

- The chromsrogmphic inrestigation of rhe phenollc aad
llalonord conteDt of Ballota utdulata slem5 and lcaies, collecled
liom Norrh Sinai. Al-tuish. al km 8. ft-eusaima maa. reveuteJ rnai
the lea\es conEin four ilavonoids nalnel). kaempterol, quercetin,
rurin and m),ric€rin beside five phenolic ariis n"-.iv. U, f-alfrrjr.."
oenzorc acrd (O-prorocarechuic acid). ferulic. chlorogenic. o_hidrorv
benzorc and p-€oumaric ac;ds. foer,ter:.s ol Ba ota unlutiro ionuin
th.ee fla\onoids namejy. kaempferol- quercerin and nrtin beside four
pheno{jc acids naniel).2. l_djh}drux} bcnzoic acid r O.prorocatechrric
acrd), lcrulrc. p- coumaflc and chlorogenic arids.

, Tbese phenulic and fldvonoid coftpounds \^ ere isolaEd rhrough
polyamtde column chromaro5raphl. purified by using a sephadex L -
ru coturnn and,tclentrttcd througfi Rr\alues and colour reaclions, uv
spectral data 'H-NMR. "C_NMR speclra and n,*. ,p"*n,. th.
leaves c60lain lhe hjghest percenrages oIlolal jla\onoid;.

Rey hrords: Ballota utduL,t4 lamiaceae, ma\s spectnon. tH andltg
NMR

l.INTRODUCTION

Larniaceae (Labiatae), the mint fainity isa large family with
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lll gencra anJ :60ij species. coimi,Li.t ri:. . -ri::ltLtion. but
esf,.ciall] i, rire \leCitenan.irn rcei!_\n anJ .:i::.: .\.: /:;rn: in this
iir,!h ar. sh(rbs. suh5irrubs ix itrbs. LrLrl r:rr.: .:!i. :,.r !iairJ iEr
- .rrJ,n:,.f (r1...'..J. 

^;,1. \!\...,t r!f.r , ..i.1 .,,rd
l-nlier\ are Llse,l ar p,rt herbr ard ila\.!:iri: a.: : - .r.: _.:cii oit_r ior
p(r1lj,ics itt iddili\nr to thc .,1.litij. uil-. ,:i1:.i .,:,::l1u:,Ii rf itl.
firl1li;t, i,r.lrrli drle.p.nojij\ ajrd iriierpin!,i,1. r;ii.::rr. e i:,. rr lJir:e
inJ llri,ilidr!re alk:rloidr. pLrhfhenois rrC i3n:irlj. ri.1..r... JLt nine:.
''.,... \L'irl,:...trtr,.:'t, r-,t r',.-.,r_r.. "..., ,

r rr J| .!li |!q.:j

r',,1;,r rs : irir]lui oa ahirl jj sp.cie! rra I lrlnp-i.r,:.]]!rn:r
r.r:::r,r., ,, u,ri :ub:hrxiri ihes. ,pecies rre t.ou|d rn rne'.':.r,i:i:tr,::.i: i u:, t. !n.i rcsi.r.I AriI \rhcr! lli.ir narrr:ri hai)iat: ,:t. .:-:,i ,r j i,::re {r,.|:J\ i harr.re.iir:lrilr.. th.r cihillirl 
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ai€ used for heatment ofainaa and as tranquiiizer.
Darbour er al, (1986) isolaed arr O-heterosidc and a C-

heteroside ofapigenin fromthe l \es of Ballotafoetida (ni1ra) that
were comidered to be responsible for the spasmolltic activity.

Tomas-Barberan et a,/-, (1992) repofle.i that the occurrence of
flavonoid p-coumaroyiglucosides and &hydrory ilavone 7-
allosylglucosides (in aerial parts), in the l,abiatae, were restricted, to
some gene.a of subfafiil) Lanrioideae. Fiavonoid P'
coumaroylglucosides were present in all the species studied olthe
geneta Balloill, Plllofiis ar,d Jtiarrubrtm, lhey wer-e valuable markers
[, 'r chemotaxonomic )ruJies.

Various flavonoids, such as diosmin, isoquercetin, rutin and
quercetin have bee, ideniified in somg species cf Teucrium (Family:
Labiatae). Four flavonoids; 6-methcxygeru$_anin, salvigenin, cirsiliol
and luteolin have been identified Lom Teucriun poliwt (Ghazatfa4
1994). The sanre aLtthor ncntioned that flavoncirls i the leaves of

"Thym s rulgotis (Labiatae) may account for ils anii-spasmodic
activiiv atd thal Melisss olficinalis cot]tai..s caffeic, chlorogen;c,
protocatechuic acids.

the presence of fla\ronoids,
sapooirs. volatiie oil, temenic

Wrts af Ballate ,?is7a subsp.
and used in fol!- medic;ne.

2.],\TERI.!LS .\}D }{ETT]ODS

Illart materials
i\llont lndri d (Fre'.er.l Benih.- iamil: L..binrae (l srnieceae)

groEs wideiy in El-Arish, Oiorth -s!na:) at El-Qusaima ro3d, Km 8,
was col:ected dur!fi3 the four seasons. *intcr, spring. autumn and
spring (200:l) The isolation of flayonoi.l ccmpounds and phcnolic
acids was o$ried olrt using spring sampies (April).The leaves and
slems of lhe plant \lere sepamtel) cleaned, dried in an ove, at 50 oC,

ground to llne po*der and k€pt for iirvesiigation.

Ezet" et ai.. (1999) detected
phenylpropanoid heterosides, tannins,
compounds and sugars in the aerial
anatalica,,|iich is endemic in Trrkey

Solvents
Erhyl alcohol, mellryl alcoilol, n-butanol. acetic acid. lvater.

peh'oleum ether (40-60t), e1her, chloroforrn and .tlyl acetale,



23. ReageEts
2"3-1. Reagents for t]17 sFectrcse!,Pic altal]rsis

Sodium methoxido solotion (2.59m &as added cautiousiy to
100m1 dry methanol), sod;um acetate, boric acid, hydrochloric acid
(50m1 was mixed with l00ml water) and aluminium chloride solution
(96gm anhydmus aiuminium chlo.ide in I litre edranol).

23.2. Reegents for earbor:ylic acids
Ariline/glucose (Smith, 1960). Two gm glucose were

dissolved in 2ml water srd 2m1 aniline was dissolyed in 20ml ethanol.
The tvro solutions were mixed and compl€ted to l00ml by n-butanol.

233. ReegeEa for hydrory llavoDoids
a) Aluminium cbloride-About I o/o metlta.oiic solution ilvlarkiam, 19E2).

b) Tetra phenyl diboroxide elfiaiol aB;no compiel loi etharolic
solution (Ma*ham, I 982)-

2J.4. Resgetrts for phenol;ca
a) Ferric chlorid€, I "/o etianolic solution (Smitfi, I 960).
b) Gibb's reage.! a fteshly prepared N-2 trichlorG.p-benzoquinone-4-

morcimin (0.5%) metianolic solution and sa$rated aqueous
sodium bicarbonate solution Oie;sh, I960).

2J.5, Redge ts for slgars
Anilinel-rydrc,gen phthalrte (Stahi, 1969). Aniline (o.ggm)

and O-phthalic acid anhydride (1-6gm) were dissoived in 100rnl rF
butanol saturated with water, the chromatog.am was sprayed ard
heated in an oven at 100-105 'C for I0 minutes. The developed colorr
ranged from brown, yellorvish brown to red ior sucrose, ihe
chromatograms were heated, after spraying with r.agent for a5os 5
mioutes at I l0 oC.

2.4.Solrenl syst€m!
:.,1.1. n-Brtaroj : Aceric acld j \'aier (,i: i:-< y./v,/') (B..1 \'.
2.4.:. {ceti. i.id : Walcr ( l5:8J VIV) {AcO}l- 151/o).

2.5.Methods
Leayes afid slems powder of Ballata and ala
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spring season (April) *,as separarely extracted ilith g09i aq[ious
ethanol. Tle elha.olic er(tract 1las sepa.ately evapokted under
reduced pressure and io\r lempeiature. then extracted with
chlorofo.m. The obtained residue treaaed with Excess of ethanol and
filtered to remole ixorganic salts and non-phcnolic compounds.

2,S.l.ChromatograpLy
Each alcoholic extmct of thc leaves and stems ci B. untiularo

was separately chromatogmphed on Wilatman No. 1 paper
ch.omatography alongside with the available authentic samples usint
lhe solvent system BAW for the first wa, and solvent system AC-OH
15% for the second wa). me develop€d chromatogiams wero air
dried, and examired under uitra violet (UV) iigh! rhen expcsed io
Ammorria and rL.r\rmincd under L\ l;!"ht.

l-he concentrated ethanolic exlracts of the leaves 3nd stenls of
B. anduldta were npplied separatil], on *e rcp of a polyamide column.
Elution ''i,as stafied with distelled water followed by a mixture of
lrater/ethanol and fina,ly pul€ ethanol .was used. Thc received
fmctions were evaporared and similar lracfiols were collected
together, ovaporated and sobjected to paper chromaaography (Liu eI
dl, 1989). PreparaliYe paper chromatograplry was applied or
Whatrnan No.-1 pape. chroEatography using the solvelt systein
BAW- Tfie sepaiated flavonoid comprrurds and phenolic acids were
pu fied on a sephaCcx !-II-20 column using mctharol l water system.

The pure isolated compounds were spotted on Whatman No.l
paper ch.omaiograpi), th€ chromatograms were irrigated usinE!
solvenl sl.srcms (i) an.i (2). The developed chromatograms \,vere air,
drieii, examired rnder UV l;ght. Carbor.tr iic acids- hydroxy
fla-,,onoiCs. phenolics and sugars wcre detested by spraying the dried
chromatograms w;ih dtc conespondirg r$gent.

2.5.2. Phlsical tcsLs
2.5.2.1. Ultravioletspeetrophotometric alysis

Chro alographicall); pure mater;als were dissolved in pore
methanoi a d subjected 1o ultreviolet speclropholometer UV- 240. In
lhe cas€ of flavoncids, AlCl./llci- NaOAc,/U:BO1 and NaCl\Ie were
used.
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2.5.2.2, rH aad t3C trdclear magnetic resonadce anetysis (l{MR)
'Ihe NMR rneasur€menls uere carried oLIt oil Buruker AMX_

500m1, Varian Inova-500 andlor JEOL EX-270 NMR spect ometer

apparatu. as described by Mabry el dl., (1970).

2,5.23. D{ass spectrometrie aEalysis (MS)
The isolaled chromatographically pure compounds werc

subjected in most cascs to fasi atom bombardment (Positive and

negafivel mass speatromeiric analysis (FAB-MS). Some other

compounds u'ere subjecled to eleclron impact and./or chemical

ioDization mass specirometric analysis (EI, Ci_MS). The spectra were

conducied using Mass Spectromeler Varian Mat 711, Finnjgan SSQ

7000 and \{M 7070 E (Mabry et dl., 1970).

2.5.3.Chemical reactioos
2.5J.1. Controlted (Mild) acid hydrolysis

The puie material was hydrclysed using 0-l N i{Cl under tEflux

ior t hour. Itre rcsultaDts were traced chromatogmphically every 5

mirluies using comparativc paper ch.omatography (Harbome st ,,,
1975).

2.5.3.2. Complele {tormall xcid htdrolSsis
The oure :naterial was hydrolysed using 2N HCI under reflux

fo. t hou.. The reieased aglycone and sugar lvere subjected to

comparalive pape. chromatography (CoPC) using suthentia refcrence

ma.kers (Harbcnle ?l al, 1975).

2.5.3J, trnrymatic Hydrolysis
The iiavonoid gb'cosido was enzymatically hydtoll'zed through

an enzyme corresponciing to ilrc q'pe o, ihe sugar in the.ompound in

0.05 acetnte bulTer (pH-5.1).
The mirture wa-q ie11 at J7-40"C for 24 hours. The hydrolysate

was exarnined through (CoPC) agaitst authentic .eference markers as

describcd by Harbome et al-, (1975).

2.6.Totf,l flavosoids
Es1; ation af the tolal fialoroids in ths ethanolic extract of

extract of leaves and srems of Ballola undulala du:;ng lhe four
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..lir..1fireiric:Jl\ detenriirled accoding to thc n1:rhoi
desc.ib.c b\ i\::a\r\B a.d Abo!(abl.( I98:).

2.6.1.Caiib.ation rune
ili;_isrerl ali,tu,.is cf <Litan.,lic sol riqr of querccirr: equiva.ierr

i,, i-:(111.r..: rlere separalel) introduccd iaro test rube!, ev.poraied lo
iryE.ss .r a Ba!.r b3lh (-1C,50'{l), fi\'e ml oa 0_]| aiuni.um
ehloriile reapels rere adderl Ihc absorbajlce of rhe.olor developed
\!as neaiurid at ++5nr| (!\a\. ierglit otl maxirnu,Jl at)so.-t!ancs)
againn :r biiik llnrLr ilcter]]inaiicn! ibr carh concrntfatio,r oi'
slanCard joiL,Iion \!er. i:ar|ird o r lKar.Lwra arri Abourabl. 1931)

2.6,2.Ilsti nration nf fl a1 otroid .o n tcn !
jhc pii$d.l.C aif drie.l nat,=r,3i ,lar,1 olrl,. !er\es zrnd sl,lmj

,verc defalleri wiiir petroieuilr elher and ex'.ra.i.d $ith 96_9,0 clharoi
iiil cl;ltausliifl TLe ctirsxolic e\.iaci was adjusted 11 50r1i. Fi}. ml
aliquots wcie. repa.alely- irltrodrced in|o lesl 1ubes. evapsrated 1(r

dryle:s on a warer bath. Fire ml of 0.ll{ aiuminiu .lJoridc [ere
a(lded. The absorbanDe of the .ol(ur .jeleirped \\as Deasured ri
44j n m. l hree Jdenn iliat idn s ior each sardpl e wrre canieC out.

3.RNSULTS A]iD D]SCUSS1ON

Ilie de\.eloped chromaiogrants oi rhe phen.ii. and flB\,onlrid
tonitiruents otrhe Imles and slems of A,1rl.i wtlhlata. ati-ct 4r"i|!t].
i\o\ .ri lr, arrrl,t),, .,rd 5r,hrr-rcd . . d.trJ.,u.r. r!n, ..*l"j L,lr'
the pherolic and l'ler,cnoid consliiuents oflhc leaves and stem! are nol
idemical.

3.1. lsol?tion ofthe maiE pbcnolic and ll*ronoid coosiilucnts
\\''ien tie coucenlerSled cxiracti ilf lite iea\'rs arid stetns Lrf

llaiiota unduhta wete apFlieJ oli tirc icD .f pLrhamidc column rsirlts-
melhanol / \iaier s\strlri: coi:imti i)f iea-,,es -Sa!e 

g bands. \\hile
coilrrn 0isrems rr!.e i hatrd:.

Fsch ban{l ri3s lubje.teC ro preDrralire paper ch..rnaro:ra.h!
J.rnr \(LI,r.,, \. . r.tLr cnr,,:.1,,r\ drbrtrr,,.;:,:,(.. J'.,,.).r-r,
BA\1-. 1hc lepar!ie{i lia\onoiC .ontpou 15 and fll:;llic acrJs rter.e
pu;ified oir a scphadrx I-ll-?0 :oldlrln using nrerhanr_rl.irraicr s_r'lteir.
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Tahle ( l): Ri-r aiu$ and colour r€actio s ofthe isolated ccmpouDds.

Colour
vislble light UV

F1 BAlI 0 31,

ACOH lr"; c. t4 NIIi

F2 0.7i Yelkr*
AcOH-i5% N;{r

al,w
AcOfl-1.:% t.() NHr Yelloi/

F,t (i.il Bror!!
A.OH ii% 0.t6 \t1.

P1 c.56

BAW c.87

AcOil-i5% 0.69

PL BAW lrNu Higir blue

NH,
biue

AcOH l5% 0..1: i-eCl.

P3 0 9-1

AcOLI-15'l( 0.,1! Ntll

FeCi, Blue

P,I 097
AcOI I- i -<",i, 0.ll

|eCi1

Aniline/ Da.k hrown

P5 BAW l9l
AcOH-l5!i il.6a ir il: illa.rve

Bluisl
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Then the pu.iiied compounds were subjected to two dimersiotal
ljTJ-9:rr,,ocr+jl using BA$ for lhe firsr ..un and A;d;. i;i;ror ue recond run. The ohtained chronlatogrami re\ealed lhal Bal1ora

Y,*:,r.1-'* conkin coFrpoltnds tr. i:. r r- r+ p, p:. pl, p"
and r)- whrtejlenr ol ihe ptanl contain p j. l-2. ft. p t. p2, p3 ;; p5
, ry,,(rs r roi avonot0 r.oml,ouqd and p tor phe|loliu acids).

3.2.Isolllltr aTd. idenliticalioa of coBrpoutrds { F t,
, rh€ t,and \o. fl) on paper chromEiogiaphy ri a5 eluled rairlr

:-:,"r"T:l ,/,:::. d.ied under -educeo pressure dnd puriited oarrp,raugx Lr1_lu rotumn using merhdn.l / wdrer { l: rjohnsron, cr

fl,^l:^u,ti 
,r,f(..or rractinn-,tr. u.iis ihe sotvmr.).,"ln ;",w

:^::]:: ") sor\ enl )]srem acOH I 5e o revealed rhe prcienc. of one
111:r:r9,:, llavonoid nar.re {compounJ Fir. trs n.,atue. we..uuurneo rq Iabte ( n. are wi!hin ,t.c .anEe oi il6\onoid atl)cone
l?.*:I:. ,t*:, rhe chan8e or- ir\ cotour ro, 1.r'ro* io
llr:::::r* yefloB she-n e)\posld ro amrcnia ,aporr. undc, UV
'rgJrr troo nml tndrcatec,lhat compound F] t a flavonolaccompanied
wi,h &ee 5-oH fl iu e/ a/. lq8g,. fLe obur*J i.",ii. "iw'.i.l,i'idata are outlined in lal]le (2).

3.2.I. III -l\rMR spectral datr

.-,,^*", .ff.* o,.culrpound {Fl) in DMSO are repRsented in,aurr tr,.lnc puflJted co:npound (it appeared on paper
:lf*r,ot--it,l a. lellou rotorrr changed !o yel,o\ ,fr*.r..i""
M,rn arnnonr, und€r U V lighl. &_\,aloc, and cotor rcactions il abje I rrxou(o cro\e \Inrler_riy iaith kaempfcrol. ( ompound Fl $as ubuinedd: yE,row crysra{s. sotubje ,n merhanui a d ?00 o elhi I al(ohol.

3.2,2. lrC-liMR 
spectral data

Th^e 
l_! f MR ,pecurrrr of compound t_ I rn DMSO 5ho{cd

::C:ars.11 
0 li: q r(--4). I04.2 {L 7r. .6t (C 5r- t59.s ((.,4,J t56+

1(,3 ilb.8t(-2r. ir5.4r(-t, r2q.q/c-2 and c-6,r. I2r.9ic-r,.1.
l r\ E (( l'and C-5 J. l0J.: rt -10). 98.0 (C-6r, ql.g lC_8r.

3.2J. EI-Mass spectra 6fcomooutrd FI

" . ihe I-l-Va-.pecrm oi compornd Fl revea,ed the presenceol m6jec,,la.:,,hpealr\4 I aj lh. ba\e P.-al ar nvz2gO and orl,cr



a?

c

5

?R

.1.3 rta



-i:9

il]lp.ru:r ,'i3c,..i:r r.,ij:;a I lS .:jB i\i C0),:19" i5:1, t2t zn.igj.
I \ .r..I:.1 :.r:Llsri.'i.'rn,Dnrnd f:i.rn.tlia!,oJ and a*er

.1,1.1!1i.r -.i a:8.:.r :.:l.ii. il:1rl! I r. ih.r*ed ihe il?!o,lrid naiu.!

.i..nrf,-.and Fr lllrrnr,rrr! f: .ir.r.d r(,, m!;or .bro,uicn barldr
,r Vea)l l. m.ti I :i -15 n.l enC 51rJ ll ai:66rn. shicir irCicared n

fla\olr.,l vilh r;e. h-\dro! i 3rout !r rie j p.ir;irr 1:iarborre. i98.1).-ihc addiiii,r ol sodium r..lhi\ii. ..sutred i. I barhochromic
shii in bafld I ( :llrln). \i th iic.casjng in the inrcniii) lolloweC b)
decompositi(m ol lhc band. whi.h pro\ed ihe preserce oi a licc OH
:trouir at 1 posilion rMabn .r '1. l9lir). th. prcs.nce ofsllojklcr.i
illinrr ir Naa)Nlc lrlong s'jth lire lrafi!.hrlm;c:rhii liJr band it tr.
sodium d.etatc (- r0m) ..i.rrcd t lhe sanre bard io MEOlj suBg€sri.i
1le prascicc ol ii.e h,\ Jn)rl i groilp ai i-'-r.

Tl)e h)potl,r(hror,ic shin ii! ba.d I C l5) aner Lhe:dditiou oi
HrBOi oll rhc \aOAc luggssted tl!i rtrsence of ao\ catccll.lic
l,'Jr. \.:. ;r . .,. \.,,0 i i

n i)etlolhrLrmi. chili in bar.i I (i55irin) $itt rluminum
ohioride. \rhich lss l1ot aiTected Rilh dle addirtun of rrydrochloric
acid. indicaled thc |rcserrle oif.ee hadrox),lgroup ai. i dnd C 5 and
this ..nlinned ile sbscnc. of.aiecholi( hidro\rts. i:ro i the II\1
airalysis, cr,rnpound Fl ir prcbabli kaemttanl. the str,rclurc of
.ornpurr! | $d. lLn .rr ..i lrmed r Larmttcro .,. ll \MR
-.pcclnrrn h Il\'lSO lyhich showed rhc s;gnals.harrcrrrisri. 1ir
kaerrpltrol ( {abry ?t !?l l9l0).

I'lcarwiile- the ars spectrurn ilagntr !, rnolecdar irxr and
.iher lragrxcnti indiralcd ilur compdu d F i is kaemplerot.

Kaempfeiol

3:J.Isolatiorl and identification of compsund F 2
fh€ eluated band N6.(2) when evapcrared and puriied on a

oHo

HO
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sephadex LII-20 colulnn, rEing Ineihanol / water f i:1) as described by

Joinsron ei dl., (1968) asd subjected to TDPC using the solveai

sysiem BAW, lollorn'ed with sohefi syslem ACOH- I 5%. telealed the

prssence of one major sPot offlavoloid nature.

The compounil F2 \ras ottained as yellow crystaJs, soluble in

methanol and 70% ethyl alcohol. lts &_Yalues ard color rcactions at€

oullined ir Table (l) \rilile d1e obraised results of try specaal data

are outlined in Table (2).

33.1, 1f -NMR spectral dats

'E-NMR spect o of co*pouod F2 in DMSO are repr€sented in
(Table 3).

The Rr values ol compound F2 are within ihe range of flavonoid

aglcone. The ch.mge of its colour fiom yello\v to fluorescenoe yello*
Jhm exposed to ammonia vapour uader IJV ligbt (366 om) indicates

that F2 may be a llavonol accompanied with ftee 5-OH (Harborne,

1984 and ]-iu et al., 1989J. The Rf- vaiues and color reactions of
compound F2 showed close s;milariry to that oi queroetia UV
specirel aralysis in methanol sho\ryed two majot UV bands; band 1 at

3i0 nm and tard 11 at 255 nm, rvhich are typical to the flavonol

nucleus with fiee hj'droxyl group at position 3 (Ilarbome, 1984 and

Liu el al-, 1939). Fomalion of a new Sand at (328mn.) resulted ir a

bathochromic shift (70 ,m) ir band 1 foliowed b,v decornposirion,

with sodium nlethoxide which prored that posilion 4 has a free OH

group.The presence of a shoulder at 328 run in NaOMe suggested the

presence of a fr€€ 7-0FI gtoup.
A bathocbromic shift ofband { ( r76nm ) in AlCl1, indicated the

presence of3 and s-OH group. The hlpothochromic shift wi-b Alclr-
HCI in band I (-21Bm.) alter addition of HCl, indica.ed the Presence
oa O-dihldroxyl group in B{ing.

Bathochromic shift in band I (+15nm.) with sodium acetate /
boric acid specta, was an additional proof of the presence of O'
dihydroxyl group in B-r;ng. From IJV analysis. compo*ld F2 is

probably quercetio.
'Ihe shucture of compound F2 was further confirmed

querceti,r by 'ti-NMR, whicL showed signal cha.cte.istic
querceijn (Mabry er 41-, l97C).

The presen.ce of signals at 5 7.6 (1H. d, j = 8.5, H-5), 6 7.5 (1H,

ior
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d,.j = 8.5, H{) and 5 6.89 (1H, d, j = 8.s, H: 5), indicated the
prcsenc€ of ammatic ring with two substitutions, m, p-substitution 6
6.1 (lH, d, j : 2.5 H-6) aod 6 6.2 (lH, d, j = 2.5, H-E). Thus
compound F2 was identihed as quercetin.

33.2. Electror Impact (EI) Mrss spectral dBta ofcomponnd F2
The EI- nlass spectal data o{ cornpound F2 revealed the

presence ofa molecular ion peak (lvlt) as the base peak at rn/z 302 in
addition to other impo.tant fragment ion s at Blz 2'13, )45,229, 137
and 69.

O

Qofl'cct;n

J.4. Isolrtion and identilicatiou olc6r:Ioutrd l-j
Tie hand No r.,l) on papcr ohrcn3tugaph\ aarer ctirrioit \\,itj1

nlethaaoi r \,lxrer. d4ing under reilr.cd presrnre and plrit;ed .1i
lephader l-ll"2t) coluir:r. usirrc nitriarol / waier il:1)j-!steiii. Nas
![hiccic.i to TDPa Lrsir]s thc joh,rnt !\ ;rem B.,\W ir til. li.si \1.r\ aiii
\\Lrri-1. ,,: rlr-,-.,'.d .\ :J!.a,..: rl. p,..cr.e,,r ..- r,,i.:
spot .!f tlivrnoid nalurc. hs Rf -\alue\ xnd cDio. rcaci;.ns w(-re
oullinc.i in [:rhi. (ll fLC Dn rilica gci uas apptred $ri r anrientic
flar!.ei usinp llA['anC i..Oil-ij%. aron Iab]e {i). c(rmp.urld .a]

\ras idrrtiil.d :is rutin.
Il -..as 1ir.1ler .(,nfi,,rtcLi .s rntrn iiom a cl]inDieie scii

h\ t,i r\ \ .r".::rr d...r 1,.\\lH d..o , \\th
spcclrun Complerc .rcid hldroilsis g.\e rhc t€llcoxe qu3rcetir and
lhe sujtari .!re idciriified et !ll,,L!:os!- itrd .hentrose.

Thr oi)milcd reiuils 1r1-L V stict.al daia wcrc outlirred irr I abic
(:). tjv rpectral data are si jlar to $ose reponed for quer!:eiirr typc
co pourds 11ilh i-Oll substiruiion.
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3.4.1. 
II{-NIUR speetr:l data

'H-NMR spec.r,rrn of ccmpouod l-3 in DMSO is FeseDted in
'labie 3.tH-NMh. spectral data shoE'ed signals charactedstic for
q'rerce:in \^iLn sddiri;nal .igndl' for.ugat moielies_ 1wo:ignal' lor 2

anomeric 'ugar 
proton ar 5 5.6 i iH. d. j 2.) Ftz H l rhamno'el' 6

5.1 (lH, d, i :E Hz H-l"'gidcose) and the 
'emaning 

sogm protons m

at 6 (3.2-3.9) and signal at 5 1.2 (3H, d, j:6 Hz, ClI3 rhamnose)'

3.4.2. 13C-NMR spectral dara
r3C-l,iMR speetrum of cotrrpou$d F3 showed signals ai 5 ppm

\48.2 (C-2), 134.34 (C-3). 176.2 {C-4), 159.92 (C-s), 983 (C-6)"

163.7 (C-7),9,1.81 (C-8). 1s7.16 (C-9). 103.63 (C'10), 123 91 (c-1')'

i 14.56 (C'2'), 145.2s (C-3), 150.3 (C-4), )16.22 (C'5'\ nnd 122 (C'

6'). Sugar nioiery: i02.04 (C-1"),7204i (.C'2"), i3'12 (C-3"), i3'/
(c+.1.12.r'], (C,s-),67.4 (C-6"), i03.i (c-I-),71.65 (C-2"')- 7s.6

(C-3"),71.4 (C-1-), 76 ls (C-s"') and 62.7 (C-6"')'' 
"C-Nun specturn of the compound (F3)showed signals

characteristic foiqu€rcelin with C-3 more upfield which indicates tle
presence of a substitutiofl on this rarbon l*o anomei€ sugar carbons ai

102.08 and I03.1 fo, C-]" and C-i"',indicating the disaccharide nature

oFcompound F3,Onc CII3 carbon ofrharnnose was shown at 18'

in compound (F3), C-6 of glucose al 62.70 ppm, so the linkage

is (1+6) (garbofle etdl, 1975). Thus F-1 is rutin (quercetin-3 -O-tt L-

rharnnoside (1-6) P-D-glucoside).

HO

Flo o
Rutin

3,5, Isolation aEd idelrtificatiotr oi eolnpou d F4

&-va!ues and coio'Jr reaotion oicompound {F4) are indicated

ofaBlycone (Table 1). UV spectral data ofcompound F4 (band 4) wa.s
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lbund 10 bc similar to those lor mlricedn !?e oompounds (Mabry el

,i- LS?O). Th" ot't in"d resuits ol Lry spoctral data were outlioed in

Tabie (2).

3.5.1. 
IE-NMR spectral data_" "_ fh..o"n-, of.ompound (F4) \ere ouriined in l able lJ)' H-

NMR ipecral dan olcompouno rF4r. cbowed signals chamcl'rn!lici

" Band t fiom ( V rpectral dala in mefiaDol indicated rhal

comoound tl-4, t. a flavonoi"ith lree Oll ar l Pos;rioD 
(Liu el a7'

198dt. from R, _\alucs. colour reactiorr_ t \ \pecnal ddla and 'H

NMR. compounL! 1l'4 r *a. identified as myricetin

Mlrieetin

3.6, tsolaiio[ :rnd identil'icaiion oicoolpound Pl
I\.{i.rcnsior:l !ap.r chroir'['3raph] of brnci (5)'

reveal.d the presence ola aior llLlorescert !'lue :ipot nodor LIV iighr

*hich gar,: purple colour with aniline / gl cose rpre! reagerrl (smi1h-

i!)(,il)" spei:i1ic lor cni- oli\lic acld:

:\r, anro'pii.,,s pure :alnpl€ 01-1P I I \i}:i oblairre'l b) alPilirg
the thc preparalilc paper chromatographl ieDhnique lbr t'scliontring

the material of lraction i5)oll \\hatHan paperNo ll'Jlli usiig tsA't''

rs solve l lilr s.paraliorr. Iedtothe isolalion of' chromato$aphicali-Y

:rurc srmoi! ofiPl,.
Ln\L:ir./dtiu',' r5erbrrrrrcu rn" rpi"',l'nateri_' :'P'I r":"

"". ,.'. . l'tr." p:''m' o' a rc 'l' ' rrn'l -''j t I $ '":'
c\'r:n,tcJ r. ,..ft.., acl',rr' $ 'c..,11.'.',\.J,.1'\4.'''r '

ii 
^alLies 

ar,d Lr\,r sp.crrll Cara of colnponlril! (Pll i\cre

iilu.irrlcd in'libies il rnd :)
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3,6.1. IH-NMR spectra! data

.- 6 (ppm):6.8 (t,j -J.5H15-H),7.) (d4j=7.5E"and j=2.5
riz,6-111, i.4 id{ j: t- -j ilz atr(i j = 2-5 F,a 4-HXTabie 3).

3.6.2. I3C-NMR sp€ctral d.ata
D (ppm): 172.83 (C : O). I21.4 (C-1), 15 t -06 (C'2\. 146.63 rc_

1). I Js.7 rC4). I13.3(C-5). 121.4 (C4).

3.6J. Alllali fusiotr
fifteen nrg of componeDt (5) were fuseal ii an ignition tube

together with 3 pellets of KOii for 2 minuks. The fusion oroduct was
left at room temperature. dissolved in I0 m! water and the aoueous
solulion oblained $as rendered acidic b\ aqueousl.5 N H( L.
Extuacliolr in a sepamting funnel ofthe acidified aqueous solution by
e&er followed by CoPC ofthe ether extract proveil the presence ol3.
4-dihydroxy benzene, catechol (UV },mar. nrn. i, MeOH: 285-308
nm l.

The crystalline oplcally inactive rnarerial (p1) has showen
cltromarographic (laablel) and colour properties of a phenolic
carbo4'lic acid (dark purpie colour wirh aniline / xylose) which
posseas er lean h*o oflrho phenolic s.olps t btue colour uith feClr. lr
exl;bired LV sperDzl dara ( table l) id;alrcal $ rrh lhose reported lor
O- p.otocatechuic acid, a phenolic acid of rare naruml o;currence.
fhis r ie',r 

-rvas 
r,rppored by Llcrron tmpact Ma:< Spe.rurn (EI_MS)

analysrs olcompound Pi.

3.6.4, trjlctro! Impsct - Mass Spectrum (EI-MS) analysis oI (pI)
. ._ m../tqor Is4 rM,.s). t1b{t7). I I 0 r I 00 i. q2 

r it ,. S t itrt.
64 {.42), s2 (17), 44 {61).

_ Iie received specium showed a molecular ion peak at m/z i 54
and_ a fragmentatio! pattem cluracteristics for phenolic carbotylic
acids. lhe recoveD of component {ptr unchanged aller all,aiine
hydrohsis in addirion to il5 con\er"ion lo 2. J dihlororybenTeDe
(calechol) on tusion at 2,i5"C fo.2 min&tes, CopC cofirmed the
assumed sLncture ofcompound (pI ).

lufiher confimlaticn oi ihe
received thrcugh rH- NMR anal_vsis
showed only a ,atiern oF aromatic proton

identificadcn was then
of (Pl). The speclrum

signals ry-pic&l for 1,2,3-
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r;uo5,y,irunetr,calr) sdbsl('rted bcn/ener!_.i- / 5llz at 5 (ppml6'8'

u.i ii -i - i. j f, -o l.s H/ aI ' l. H-6 and dd j 7's H7 ard 2 5

H, "il. i u -l t,f,* *n llnn;ng lhc sttuitLre ol Lonrponenl { P I I a5 2'

i-dihrdrox\ be?clc acio. O'prolocalecnuic a!id'- "" 'tC-.fvq. .p."t m o: 'Ft' alto. ra, recorded anJ assrgned lhe

coecurm showed a carboa) I ca.bon s;glral ar 3 (ppm) I72 82'
""."-i"r.|.."""*;^Sf. 

d;..wfield .hift (on companson wrtl sboul

163 5 Dom r ior;henol;c acid' lacking onho lree hyoro4 r group e g

,-^.,r]J"i."r,ii. acici (Breimarer ind \oclrer- lq/4) gallic acid

,,a l--q.Lrrtar"., bcMoic acid (Na\\$ar ?/ dl' lq82r mighl be d'rc

.-,i" t tar'.t"" 
'bondi,rg 

'rith ihe adiaccnt lrec oH t'otrp lhis

it i..-# 
"""a'"C "r* 

rnighr afiecr Lhc resorrance of c-2 qhich wa'

io*d-r"ronuting"x i (ppm) l5l 06 The second orygenated carboir

ii-lr,*reut"a lir.ignaiar otpprpt Iro'bl lh'chtFical 'hii1 
\aiue'

"i 
ii.-*rri"i"c tiur .arhon "iprak 

are in consi\tence $rrh the

achived strocture-oi (P I ) as 2,i- dihy&oxy benzoic acid-

ili
uo-\-.? - ,.n.

| 'r4

OH

2,3-dihtdroi.,l beri,oic acid (O-Protn"lethuic acid)

3.7. IsoLlti{)n anil idenlific:rlion olcompound P?

ir," b&oJ No. i6) on Faper cironalrlraphy rlltt elui'd \liilr
metharolr(a!€i. dnng Lrnder reriuc;rl pressure and p rificd otl

..r,,r.j.. ;f1.0 L,'i 'r',. ir'r"s rrrc'rn'r'i'l'11'r r''lr.r''cr 'nl
..'.,...,..' ,. f 

"f,, 
. ,',r ' r.. .uitrr' .-\-tirlr r-! \U ,n r,'. r,,'. ' ..'

,.,,"*-J c. l'u ...cn, \.1 11 i '. r-\(/!J'l:( f''"'rr'L ol"'''
,ur1o .p '. rpl^",,..,r.r..l''R. ,'1,'re' J'rJ c"lur'E'iii" '\'<r.
outlined ;n Table ( 1).

UV analysis of compou'ld P2

showed banals at 2E5nm and 312nm

for phenylpropanoids, also with adding

in nlethanol {l'abLe l)
w'hich ar( charact.tistis

sod;unr mctholiCe, 3ives d
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ha rochromic shifl (l j0 nm- ?g0. j l gt m I pro\ ed thc pre5ence of lleehydroryigloup.

,^ , _I "Y1 
sp€ctra- oi corFF,oufld p2 ( iabte 3) showed rtlooou0rets at { /.5 and 6.1sppm).j. lTHz- chara,:lcrislic .flrans olelefljc

:"ljj: b"j9 H-7 and Fr-8- respecrivelj. rhe rwodoubler ar 7-t5aBd
o.e) (J: /.) t&.) and lie doubler ofdouht.l s;gnal aLd6,j r6q;;-
which is conespoading to ortho and met

::::j.: i;f .t 
";;F# il"*1-ff ;:g:[: fl: ilUfll

:ii,., " ' :pt1 -"F"-"d dle U! anaij sis for rhe p...*." oi n""
Xl %?yl.'.y !"R,+owed sisrals at t2.2 (brcad ana singrerlror - r ut,ii proton ard l.g5 lor J proioD> ofoct-I. group. fhereiata
::ii::l ,!:1,:"Tp"Td p2 is i.merox)-4_hydm*l .i""",i" ,.i0lrqunc acro), tne laner ruggest,on was confirmed by Elecrroormpacr ftl) Mass *hich sho$ed a motecuf*;nn p"uf frf i.i. ,iiir,pro\ ed thal cornpound (p2 ) ..i_r"rf.,o*v<_f,j arl.y l;rr;;i- ;.:;(Ferulic acid).

IJ- c=c\cocJH

\__-_\^^) Oa': ..r

r\Ll

Ferulic acid (3-methoxy;l-hldrox). cin amic acid)

i.li. l.olatiofl aD,t idesrifi,.rrio,, of(,rropoutrd t.J

. " _^i 
,,::' hali \o r-r !,,m taoe, ci.,oI| rrurrcth\ sa.\ "rrrcr ..rtr .metrr:rr.,l 

s,1ter. or,cd r,nJ, rcdu.ri pre".rr.niI|:r. .r ieDhlde\ | tt 'n.1:lu,,r -. Jr\ribeo r; t,.hn"r.n .r,2.11968) rnng irelharrol en{i sub-iecreo' to lt-ri,C Jsirg ri," ."ir",risystenB (BA\1 and {cOt{.li,,;)- r,rlere ors mator spot ofnhdllrl',rurn.ii r,r.r< \.... J..t-.,<j,...,1.,",.;;.. ;;. ;; ,",r1 l'',,:;!,,,: r. n!:., . . rr. r .,.!: .: . hr, ,rj iti rl:,..:, ,,i ,r. r..t".rj.i ,i,. : .1rr.,.i, .,.", ..r., ^..,i. ,:.::,n,i.,:p,.urLr-rr..i ! rt"l \ur._ie\t Jtne. l ;,rt,,r..Crr:, a!,1 1,,. r \ .Dc..:,,,.tit.r

I-J
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. ..:.n .,.. ,, ,',',.c "!': ;':"li::1",$:il;:"':,"j
ll. - . . .: -j:;l:';,.1 'i,o'r"';':;;;. n,.'."" "'
tl .e hld.i'\) i !r'ii'

:: ".'.,{'%1 :jti: 
"_,r,;,i: Ii,::,;.'l1ial-", ,r ,l I ", ; 

",_;,:,:: 

,,].,1": 
J ..",1,. ?.1'. :1,-l

l-i' ,.i",; ;.r i" r r",J ..r "",' r'j \qrin" arii ro '!'

,,l;.':....'t- .lr,'.ljr*l,i*:I;,,I-, I
J; 'J "li ::It;:J": ,X[tf: l'l, 1:'.': ;;,'i",....,.","a;',, '
,,.,,, ,*rl','. i'"'"r""i'h "'*'n ^ttt' e\no\Jo l'' anr'r' n'' "'d r'-

:::n :illl:,i. l*:,, :l:t:lr::'-: r::;:l; ,,': li: : ; Ll'
.^iL",. 'i" rr,., .r:. 

* '1" "*"ij,jii 
"-\ 

<r ,su nrd.,^r ,i ,,iJ ,'
| \ rreclrll dals o;!r'fl'Poulr'l l!-)

, r. ,,n ,i',lr 
"a4','"" 'l ''lli" 

r'LrFu\'d< Jd\c a harh'\hr"'n'-
',-,i,,:i, :,,,",,n. r,......' n* l.::,,))l :: ll,r., . ""n,,..,., .,.

lh.r .rru.lur< "1 :l'' 'i'rpnr.no

.lri,r.og*i. o.ia ty ptoion \l\lR ald mas-{ srcciruili

ca)oH

Chlorogenic acitt
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i.q. tnl.rri.,n :rnd idcnlififllior, uf l.ompu,rod p.{
'. u"r,rr \.. rJ; on prl-l ,l,r! ,.r:_!rclh) qt\. (.... . "

inclharcl !'aier. dried u,jder redured pressurc, purificd or scph:de\
LIJ-:rl c()lumn. ard subjecie.j to JDIrC usi.g the soircnr s.:rer:r.
U \\\ ,..Jrrued h) rh\ .\\l(ai \.O:1.:..i o. rs.cdtco th.lrc.rn.(
single spot ofphenolic naLrre (compound p.1) lrs R; ralues and coior
reaclions \lcre ou'llincd i! l abie (1,r.

li ;r whitc amo.phcls poBder_ m.p.t90-jq2.C_ sol blf jn
m.thanoi and a.etolre- I-rro\!.Ji ccloxr undcr ttV. bluish colour l.irh
Fe(i..rldk brown coicur lyirit aniline:,gluco;e lea[enr irdicatinq its
phenolic larbor)l;c a.id nnlu.e.

L V rnal)ris oi:,'rrpL--und (p.1) in lll.lhanJ] sh.$ed i:L trand nr
l'(lnn iind a shouider at i:j n \\hich js ,inrilar ro be;r:oic aci.l \!i1h

Oil lioup aSihersteiir .l .rl. lt8l ). The bafir.h.on1i. 5hifi afler lire
eddition of lodirlln nrctho\ide, a shifi at 27-inm (Table :J. oro!ed ihe
presence of liec hrCroxyl g.oLrp.

I:t v inzr.- (kBri ()o- |::j88 (OH). I677 iO=Ci: rhile rit,N!iF.
,1 ,\l\, :. i i )1,, $< l l"u J.uFtLr. Jt 6 pn-,..ir. u : gHll ^hppn1 (2li- d..l .= 8 Iiz). 8.3 lpin (s-itOOH)-:i.5 pp,n (bs-O ).!l-\l\ i ,e-,rJr, lmp1.r \l-n\p(..r.r,r,n ,:.(1.,r, 0,, Ju,)l : l.l "., 'rx r\l 1'] I 0, ,-r, r\r -;t {,. .,\. 0,. !,r ,\l
a'OOli. 86.069i) and 6j ((;Hi. 9IJ.:%,). wlich prol.cd rh;ii compound
(P.l) (culd be P-ir.vdror) o.IToiij ncid.

P-Lydroxl benzoic $id.

S.l0.lsolrlion and idrnlili(arrco a, (umnaond r,s
lir. rzni \ , ,,. n ,"p. :t,,. rr,r. e-r,;h. ^IiL,r.t.,r(C n .

t<tha" I uzr.- .iri- l,rlLjer,eJu-..j pr..ur.. rurit..J,r.,eThrd",
I I -lu r^iur',n a-.r .Jl.tc..t.J ro ri/p( L\,r,f ,hL.^ \E,r, .\.r-.r.r

cooL
V

l
ot-I

[+



.{r.iit.

Elu ,ol.rr.ll\ lrL ":lLr \cL'H l'0" 'c\enlLJlll(rr"'i'"
li'].1. ."" ,:'"n.",,,i. "a 

.rr. , .. n '.rrr,d 
Pq r. rr. R. \dr,,c' ., - .

..aiti.n.,\ere.urirrrcd rn Table ( ir''" ( ,tnDur.'.r(P:'ra' 'ot:'neJ i qhiL(' P"$Jei' ''lua '

nethanol ani aoeione."'"""1j,; R. :;;il md color re'ltiorr' rvcrE outiined in Table ( I )'

i',.i "r.c 
,i), ,. 

'i"'-. 
,*''""' no'u''' l "' "'rnl'"u.lu 'o c -'c'L]

l.l'"*,*.i"^-"';,,""aurn(rrrr 'drlp:r"r a "rr itJrri srrJ irr R i\\
,:::iI;iLi:" , ,";. ,L.i,,i poper lr,,n,"iu*oo:,'.,h, R \,,''(.
': ";.;' :.;,' ',.,. .r.i'..r. i'|', h( i''r"i''Lrd o'''rnh'
, ."rir .O ,' p .wrrrrrs'rc:1\ r!: ''i'il"\\'"" n': ''';"'

p-toumaric acid ({-trytlrorf ciBtr{mit aciil)'

I1i-Esrimatiun of lotal flarorahls
' '' ",;; ;,' ;;;'"'.iJ' rrtn r:r rn rhJ i(' "' and nrr' .' a"r/1'l'

llr.afr)". ""i" .i"r"-,ined spe'lroph'rtomitrrcalh and calculatcd as

queitr-tin.
" " 'n'r" 

r're'JrrcJ :n 'nbic \'l ,' 6;c,l1g rhrr 'he I a!c' c rru n 'le

";'h".,;;'.:;;,J.. '.r'rr.'\Jn''J' 'ird' 'rcrr' l' i' h'i 'r' zrso Ilr!l

:;::':;;;..r, ,; . ,;:. .'. . !:' ; ..
.r *lnL.r ,omplc' :n h 'llr lrc Jemr 'nJ Irari' r 'l'' Otant' '' th'

..,,^,,.." '.iil-'n'*,'r. rJ\ 
" 

flJ\\'10id' dnd ih(rr''rr' (1'n'r;id(r I'
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1;0
0.550.24

l.ll 1.42
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