


ANALYSIS OF BIOACTIVE COMPONENTS
IN ETHANOLIC EXTRACTS OF GLYPHAEA

BREVIS LEAVES

'By

bIASHI STANLEY CHIDI
MATRIC NO: 12/06/2185

DEPARTMENT OF SCIENCE LABORATORY TECHNOLOGY,

ABRAHAM ADESANYA POLYTECHNIC, IJEBU·IGBO,

OGUN STATE, NIGERIA.

IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE

AWARD OF NATIONAL DIPLOMA (ND) IN SCIENCE

LABORATORY TECHNOLOGY.

DECEMBER, 2014



DEDICATION

This report is dedicated to my God, the most Merciful, most Or<icious,

most GloriOw, most Sple11dors and most Majesty And to my wonderful

and loving Mr. and :Mrs. DIASHI



CERTIFICATION

l. certify that this re:,carcb work. was carried out by DIASID STANLEY

CHIDI with Matriculation number 12/06/1285 under ID)' supervison in the

Departinent of Science Laboratory Technology, Abrn.ham Adcsanya

Polytechnic, ljebu igbo, Ogun State

Mi?s O.A JOKOTAGRA Dllte

Superyi1.or



ACKNOWLEGDEMENT

I give thailks to almighty God for his goodness and kindness. upon my life

and for enabling me to complete this proji:d.

1 hum?!Y appreciate ?y wonderful parents who brought me into this worl\t

lYlR and :MRS blASilI for giving me this gloriou.s opportunity, lei snlid

foundation for lhe fulfillment of the divine success upon my lifr. For all

their parental, finam;ial, morally, spiritual support and for their Cai th in me.

1 pray that )'0\J will reap the thiit of your lahúlll' in good henlth in Jesu:;

mune and you wiH liv.:, to enjoy it. I give a hig thanks to my worn1erfol,

supervisor Mis:; O.A JOKOTAGRA who in-::ulc£1ted in me a ?en? of

responsihility in the comse of 1his project. Her lêi.ctical view, ?1l;)c;.c1Yatiun,

suggestion iind conlrihution wcrt the major dt·li,cing fore.e for th1: succes?fol

completion of this project. I will al\vays rtmembi.:r your impact in lll)' \it·e:

and rny prayer is that úod continue bk% you ami pctt'ect Hi? w1,rk in )'?1ur

life

I also ihank my family member? espcdally my siblings Happinc!ls,

Favour, Danie-I and my big sister Nelly for thcír trust in me and prc1yu8

and advice. My cousins the likes of Bro, Onyii Diashi, Bro. Agii Di.ashi,

for ya),!r encouragem?nt in my life during tho::.c I thought I have failed,

because you poo:¡,le were part of my achiev1.,ment to this le\;el and not

iv



léaving· my wonderful uncles MR M.O DIASHI, MR J.O DIASHI, MR

B.O DIASlU for your financial support.

i-''
I use this medium to appredate my Head of Department MRS

OLUW ABIYI for her encouragement in my life, t-1JSS BOLAN LE for

her mCÍl"al advice in my life and my wonderful kcturers for their v..isdum

,knowledge, advice they impacted in me throughout my program in this

citadel of learning may God i::onti11ue to bkss and guiJ(: you all

My topmo:;t. gratitude from the bottom of my hc!arl goes to MR

AKINBILE who bcc.11t1t: my paren\ in school made me discov,;r who l .;.m

today, my mentor and role m?11ld for your supporl, advice, k110\vktlge,

undersUtnding and teíl.ch.ing, May Uod .:ilmighiy &tren._l.',thtn you for your

support in our lives and as you continue your good ,.vork you shall t{;cif)

what you have sown in J?:'il.L'S name

I also liki.: to cxpres? deep1.::;;t grntilude lo this po::Dple who are like my

blood brothers MR LEKAN /\DELMA and \.-fR. ADFI.EKE ;\DFT.AN1\

you two are the best have ever md especially l\·1R LFKAN ADFLAJA

you were always a part of 111¡;,
and am short of \>mrds, but my prayer tci

God is that our friendship -,.,.,iJl not die but will com:inue to increase. I also

thank the likes of Grace Bernard, Oluwanifemi Komolafe, Abidemi

Baka.rt':; A.Jdntude Oluwc1.tofu11mi, Lawal Oriyomi, and my school friends



like J>ekip.uima David, Taiwo Olarenv,raju,. Taiwo Makinde and my entire

classmate 1 love you all.

I finally like to appreciat$ my ,,vonderful pastor in per.,on of PASTOR

OLUMlDE Wld PASTOR MRS OLUMIDE for their assistance ín my

project and their contribution in allowing m,.:: to u;;e PLANT SCIENCES

LABORATORY at Olabisi Onabanjo University may God bkss you sir. T

sincerely thank Sister Runrni for her financial support, spiritual suppmt

and her advier: throughout my probrran, Twill always rtmember yo11 in my

lite forever. And my apprecic1tiün l.ú rhe home of A.'{_f, l'é1stor Taiv'"·o.

Pastor Gbolahun, Sisler dupe, $i5kr Adeoh1, "Pa..;tor Dimid, and my

wonderful choir misttêf',S MRS BA KARY, Brnther Damol8. and to all rhe

CORAL GROUP IJEBll JGBO. I love you all

v;



ABSTRACT

Planls have been an important source of medicine with qualities for

thousands of ycan;. Mainly on traditional remedies such as herbs., for their

history it has been used as a popular folk medicine. Gl}·phaea brevi? has

medicinal valu?s; ethanolic leaf extract of thi? plant was analy,,cd using

Gas Chromatography-Mass Spectrometry. Gas chromatography mflss

spectrometry (GC-MS) analy!-iis revealed the presence of 16 compo1.mds.

ln GC-MS analysis, some i)f thi.:: phytocompcments ?cn:cm.:d were Ph_ytol,

1,2-Bcn:o:mcdkàrboxylic aciJ, 01.cic Add and n-Hexa<lccannic acid. The

compounds \Vere identified by comparing their retcnlíún time and peak

an:u with that of lilel'ature and by interpretltíon of mass spectra. Sr;me of

the identified compmmds lmvc hcen repurtcd t11 poss.e:;.,; some various

medicinal activiticq such -1? antioxidant.., antímicrnbial, anesthetic,

antiseptiç, antidiabctic, llnllli:holesterokmic and e.t.c. 'T11e result thm wtt.?

condui:led that Glyphaea
·

]\revis leaves pos?c,S various bio::ictive

compounds and it is rei:ommemkd as a plant of ph;,1opbmmaccutie;a\

importances.

vii



TABLE OF CONTENT

Title Pagi.:

Pages

Dedication

Certification

Ackno·\\,Jedgmcnt

Abstract

Listoftahle

Li st of Figure

CHAl'TERO?--V.

1.0 INTRODUCTlO"I

1.1 llerbafü1rn

1.2 ,•.,'uh,antagç ofllerbal l\-1edicine

1.3 Disadvantag¡; nfherbal medicine

CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Glyphaea brcvic,

2,2 Botanical Description Habitat

li

11

12

viii



,,
Ecology and Distribut1on

2.4 Common Names

25 Taxonomy ofGlyphaeahrcvis

2.6 Phytochemical l'roperties

2.7 Aims and Objectives

CHAPTER THREE

3.0 MATERIALS AND 1\.1.ETHODS

3.1 "l'laritmaterial

3.2 Methodology

J.3 Phytochemirnl scrt.'enin?

CHAPTER FOUR

4.0 RESULT AND DISCCSSIOI\"

4.1 RESULT

4.2 DISCUSSTO?

13

13

13

14

18

19

19

19

19

24

24

30

CHAPi.'ER FIVE

5.0 CON"CLUSION AND REC0?1MILNDATTOJ\'

5.1 Conclusion

5.2 Reoommcndation

34

34

35

REFERENCES
36



LlSl' ('F TABLES.

LTable4.l

2. Table 4.2

24

26







CHAl"TERONE

t,,O JNTRODUCTIO.N

H??me¡!icine ha:; its root in prehistory making every bit .as ancient

tradition as farming or cooking, In the Orneco-Roma11 ern, llippocrnt.i:s

(father of medic.inc), Theophrastus (father úf bot.uny), Galen (originator of

plmrmaceutical "'galenicals") and Dioscornides were all herbalists (1\,foody,

2007)_ Also about one-quarter of th? presi;,Tiption drugs Jisprnscd by

community pharmacy in the Unit<.:d Staks contain at kasl one active

ingredient derlwd from plants (E1rn<;w1)rlh and l\forriés, 1976)

Also in Nígcria, a.round 205 medicinal plant species c1rc endcrnii; in 11c1rnr?

in lhe Ñorthcm, \V<.:c-krn. C:cntrn! and Eastern Zc1ncs of the country (FEl'A,

1992). B?yonJ ti,¡: prnblem of trying to lest lKrh,1 prc17arntioric- that may

contain active íngrcdients are the l.!llGC>tÍ()Jl ,.,f \Vherher the 1-csec1n;h

eventually \vill leaJ to the: isolation ,_1f single active ingredient that c,m be

packaged anJ sold sepurately_ lntem;c Jd1ate :smround:s the issue of how to

cor1duct clinical triab tJf h.:rbal medicine a1::corJing to western

phamiaceutical djnical standards

Critics.\:say"therc
ls an i1tlwrcnt problem with the single a-;tivt ingn.xlient

approach preferred by pharmlmeutical companks 1ha1 are actively involved

in herbal medicine research. lt i? argued that i:mlating a :.ingle compound



may not be the most appropriate approach in situations where a plllllt's

activity decreases on further fractionation (separation of active ingredients

by using solvents) or when? the plant? contain tv.•o or three active

ingred½"nts,, that mu?t he taken together to produi;;c the full effect

(Chaudhurry, 1992).

Beckstrom-Stcmber and Duke (1994) have: Jocurn,,nted several c:i?<:?

where syni.;rgy ha¡,, bi.:1:m lost l1y using the single ingredient approach to

devdoping drugs fn.im pbnts. Other notahle prohkms associrtt<:<l \1\-ilh

hcrb;il medicines includç but not limit<":d to how to wnrha.:l cliníc::il trials

ofhel'bal medicine acc1)rding Lo we?Li:rn pliammc¡:utical clinical stand,mb,

i.ssuc of dos.age spccifieatíoTis, rrnmiuem doubts about herb,11 preparations

such a?-lock oíprmir°oftheir efficacy, s,ifdy, ¡m1pu p::id:;:iging probk1m,

apprnpriat?ncss. of their d?gret': or level of hygiene, co?t oi' rrrnluctiün and

their level of acctptabilily especially among the eliks in t11e he,ütlx:art'.

team who continues to pri;:ocri\1e on.iy urthüdc1x me<lic:infs in twspimb and

clinic? (Pharmanev.-s, 2010).

Nevertheless, the publiç pay high prices for orthodox medicines bec,mse

the cost for experimcntctl techniques througl1 re?earch and de\·elopment (R

and q) is..,
enormous. Am.ither common pi;rccption is that orthodox

medicine which is scientifically ba?e<l is more reliable, safer c1nd mure



effe¢tíve. 'fhis notion may be wrong hecause drugs once thought to be safe

are often withdravm from the market for causing severe side effects and

even fatalities. The thalidomide fiasco of the 1950s and 60s wa:s a tragic

exwnple when hundreds of ,,.,..omen given thalidomide for early morning

sickne?s gtl\,e bírth to defo?tled babies

Again, antibiotic;; which create-O false hope that modern 111.::dical science

could eradicate disi:ases caus.:d by ha.ctéria, cm.kd up killing bacteria tli:lt

are hcm:ficial to hwmm b(1dy thereby reduces the body's resístanee to

harmful bactcrfo (Hrndstre.:1, 1991:l).

Rcccnlly in Nigeria, the Natíonal ,\gi;rn;y flir b'ood DTug ,\dminhlrdlÍ(ill

and Control (NA1"DAC) banned the uc,e of Novulgin (a patent [llla]gec,ic

,rnd ru,?antipyretic agelJll b?came

death of children .. ti.lthuugh, th? hi?tory of orthodox medis'.ine trzices it;;

root hack to Hippocrates, th..: lather of medicine, the prncticc of 01thodox

medi(;ine today i? not strictly in line v.'i1h 1hi.., prinóplc:, of thi: falhcr? 1_1f

medícine (Rees and Shuter. 1996)

?c,·crc ?idi.: cff.:d:< tku. kJ lo 1.he

Orthodox medicine began over a cenmry ago during the period of

Re-naissa11oc. As at then the objective thinking of the causative theory of

modem scíence replaced Lhe ecolugical model which hi.id prcdominutc<l for
¡?

over 2000 years (Bhik.ha, 2004). The new paradigm is often tem1ed the



? model belng named after the French philosopher, R(..Tie

Descartes (1596-1650). This model, it was claimed, invalidated the

huincmü concepts of thé holistic principles of Hippocrates. Galen and lbn

Sina promoted the idi:ology th11t man was ?t..-pitiate from nature could be

view?ohjor.:tively through experiment (Bouss.el r>r al_, 1982)

This heralded the hitlh of sckutific or orthodox medicine. The frontiers ol'

orthodox medícínc \\ere further broadenctl l1y RL1dolph Virdow (18?.l•

1902) who demonstrated th.tl disease begins \vith changes in living edis

and by Louis }lasteur (I 822- HlY5) whose mie in tlie deve!opmcTIL of the

gcnn theory of infoniçJn w.is of kL:y impurl<il1L:c (Rl,c.? mid Shute!', 1996:

Gilbert et al., 1998, flhikha and llaq, 20()0)

Umkr ihc germ theory, dis<cast: ,.ns ,i.s?m:ic1tcd with specific m.icrn-

organi??- Since, the!l ti:chnok1gy tlu·ough rs'se,uch .c1ml ¡IL,vdopmenl (R.

.an<l [)_) hud played tn:mcr1dous mies in the prnpagafam of mthodox

mcdicim; which i? s.cit:ntifically based and evolve lliong certain

specifications or roLiteo,_ These rnul?? kd to the manifosmtions of plethorn

of ?pedalists in di?orders of speçiflc 0l'ga:ns, th?uc c1nd l:clls c.u-:h u?

cardiologists, dennatologis.ts and neurologists. among others.

Hence, it has bei;:n advocated that patientg should be rcganlcd àS

oollectwm;,cof separate body parts and org,m s.ysk1m, (Thnroas. 20(12).



Owtétally, the philosophy of orthodox medicine is exclusively based on

the physical world and excludes any explanation that gm:s beyond thís

(Hammond?Tooke, 1989; Gillx.--rt et al., 1998).

For instance, health and illness arc seen as a relationship bciween the

body's components a11d sub-structure while the mind is con:;i(krcd

indepc'ñdeiii of the bo<ly. Th? cau?s of dis-ease are therefort\ scientific .in<l

prusented in terrns of such. çoncepts as chemical imbalance, \·lfUN

n:plkation, scrum level ovr:rload and ¡,.o 011 (Ilhikha, 20D{l

Technology based :-;cicntific research in herbal medic.ine perlMps h..:1? n11:1.de

some significant impact in ¡-1,,Jdrea-?ing ?vmç pT(m1incnt doubts about herhíll

pn;-paralion? suc:h a:=; ¡,ad . .:i.gi11g pmhlems. level of hygii.:nc and do?age

regimen, l'rcscntly. most herbal m;:dicini.:" ?¡_,IJ in Nigct·L<L

U HERBALISM

Herbalism ("hcrbology" or ''herbal medicine"). Hel'lml "tvfe<licine

1.omctinws referred to as Herbalism or Botanical !Vfcdicinc, is the use Df

herbs for their thcrapeulic or medi1;inal value, A11 hcrb is .a plant or plant

part valued for its me<lidnal, .:immatic or s.avory qualitfo?. Herb plant&

product> and contain a variety of chemical t,;ub?tanc.es that act upan lhe

body.



Herbal medicine is the oldest form of healthcare known to mankind_ Herb::;

had been used by all cultures throughout history. It was an inti.:gral part of

the development of modem civilization. l'rimitive man observed and

appreciated the great diwrsity of plants available to him_ The plfillt<;

provided food, clothing, shelter, an<l medicine_ 11.foch of rhe mi:dicinal ll?c

of plant;; seems to have been di:veloped !htough obsen'lltiom; uf wild

auinialS, ifil<l by trial ::m.li error. t\? time \vem on, i,;m.:h tribe add;,;d the

medicinal power of herbs in \heir area to its. knuwk-dg;:basç_ Thcy

metl1odii.:ally colki.:te<l information on herbs and Jcvd1JpçJ wdl-ddinc,d

herbal ¡-iharmacupoeias

lndi;cd, well into the 20th cenmry much of the pharmarnp-neia lJfscientific

medicine was deri\'ed from füe herbal lore of native peoples. J\·iany drugs

commonly used today are cifherba! origin. lndtcc:d, àh(1ur 25 pctc:{;fll üfrh.::

prcscri,J;Jtiol;l drug;; di_spensed in the l.111ited States contain 1,t lca?l om;

active ingredient dcri\'ed from plant material, S;,_¡me are made from plant

extracts; others arc syt1thes.izcd to mimic a natural plant compound.

The \.Vorld Health Organiwtion (Wl!ü) c:;,limntes that 4 billion people, &O

pcrceut of the world population, prcs.cntly u?c herhat medici11e for some

aspect of primary health Carl;.'., J lerbal medicine is a major component in all

indígenom: peoples' traditional medicine .md a rnrnmon clement in



A.yurvedic, homeopathic, naturopathic, traditional oriental, and Native

American Indian medicine.

ViHO notes that of 119 plant-derived pharmaceutical mcdicitH':S, ahout 74

percent art used in mockrn medidnc in ways that correlated directly with

their traditional uses as plm1t meilicines by native cultmes. 11.fajor

pharmaceutical complillíes are rnn-ently conducting extensive research 011

plant iilaterials gathered úé:im the rain foresr? and olhtT places for t.hcir

potential medicinal value:. Sub?t.anccs derived from the planta nsmain the

basis for a large proporlion of the c,_1mmercial medkmions used tuday for

the trcalment of heart disease. high hk1ü<l pr..:ssurc, pain, asthmc1., and otll(:r

problems.

for example, ephedrn is a herb used in Traditional Cbinese l',Ie--dic.!ne for

more than lWt) thousand years lü tr..:at :,sthrna and othi.:r ri.:.?piraLOT}'

prob!ei:1s. Ephedrine, the adive Írlj1/êdiellt in ephedra, is used in the

commercial pharmaceutical preparntions for thr: relief 0f E1Sthma ?j'mpwms

and other l'espiratory prohlems. ft helps t.hi.: patient to hremhe mmc easily.

Another example of the u:;;c of bcrhal preparati(m ln müder11 mcdidnç is

the foxglove plant. This herb had bL-Ctl in use since 1775,At prc,,cnt, the

powdered leaf of this plant is known as the cardiac. stimulant digitalis to

the millions of heart patients it keeps ulivc -.vorldvádc.



• 4,

U ADVANTAGESm'RERBALMEDICil\'E

There are a Dllffiber advantages associated with using herbal medicines as

opposed to pharmaceuticlU produc15, Examples include the following

1.2.1 Reduced risk of side effect?: ll.fosl hr.:rbal medicine:; :m; well

tolerated by tJic patient, with ftwcr unintended consequences than

pharrnaccutical drug?. I krbs typically have fe,ver side effects th:m

traditional medicine, and may be safh to u;;c over time.

1.2.2 Effectiv1:-<¡ with chronic conditions: H?rbtl.l mcdicim;:- K'TI<l Lu lie

more effective- for long-starnling hi;,;1lth comp!.üms thm don't respond well

to trndiiiorml medicine. One exampk i? th-: liwb? and :tlV...rn<lÜV1,; ri..'m-:\fü:;;

used to treat arthritis a wdl-lmowr1 pre:.crlptloH drug u.?cd to treat

artlrritb, was recalled due to incre::ised lisk of rnrdiovascular

complications. Alternative tnecitmr.:-nl? li)r art\1riti?, on rhe othel' hand, have

few side effects.. Such hea1mc:11ts include dietary t.0h,mgs:? liki.: adding;

simple?'· herbs, eliminating ·-veget:ible? from ¡he nightshade family and

reducing white sugar crmsumpt10n.

1.2.3 Lower cost: Another ¡¡Jvantage to húrbal nH:::Jíi.:irn.; i;<; w:;t.

Ilerbscost much less than prescription medications, R.::;.ean;h, testing, and

marketing add considerably to the cost of prescription mediCLnes.. Herbs

tend to be inexpensive cmnpared to drugs.



1;2.4 "'Wtde,pnad availiÍ.bility: Yet another advantage of herbal

medicines are th.cir availability. Herbs are available without a prescription.

;-'

You can grow some simple herbs, r;uch a.? peppennim and chanmmik, at

home. ln ?orne remote parts of the world, h¡.,,:bs ma;-· bl.· the (Inly treatment

avaílable to the majority of reopie.

1.3 DISADVANTAGES OF HERilAL 1\-IEDICINE

Herbs .rrc not v,rühuu1 dis.tdv,.mt¡iges. and herbal medicine is no!

appropriate in all sitllíltiorl"S. Th¡;se are a fe\V of the dismh·tinlagts to

consider·

1.3.1 lnappropriak for ntany 1crmditio11s: 1\-fodern mcdicim: ltt;aLS

sudden and serious illnesses and accident? mucl1 more effectively than

herbal or altemativç treatments, An hcrbalis; WO\lld not be abk lo \real

serious trauma, such as a broh:n k·g, nor would he he .:.ible to hen] nu

appendicitis or a heart atta.:.:k as d'fe.(:tivcly e.s a conventiunal ducLur usíng

mode? dia,gnostic to;sis, c,uri;,cry, and drugs.

1.3.2 Lack of dosage instructiurt8: Another disadvantage of herb.ui

medicine is the very real risks uf doing ynurself harm ti1rough seH'-dosing

with herbs. While you can argue that the same thing can lli1ppen with

medications, such as accidentally overdosing on cllld remedies, many herbs



donot,:o??
with insttu<...1ioru;or package inserts. There's a very real risk of

overdose.

1.3.3 Poison risk anociated wi.th wild herbs: Harvesting herbs in the

wild is risky, if not foolhardy, yet ;;.ome people try to identify and pick wild

herbs. They run a V(TY real risk of poisoning thcm?dvcs if they don't

correctly identify the herb, or if they use the wrong part 01: Lhe plant.

1.3,4 Medication inhlractions: IIerhal treatment.? can interact ,,,ith

medic?fiOn_?- Nearly all herb;;. come with some \VHrning, und m1my, llke the

herbs used for anxiety sud1 a? \/.;!crian ,mJ St. fr,hn's Wort, can iJ1kracl

with prescriphon medication like antidepressants. It's import,ml to discu:;,s

your medication? and herbal suppl'êmlênl? wiLh your doctor to avoiJ

dangerous interncticms

1.3,S Lack of r?gulation: [kcause IK-rlx-1I pwducts me m1t tit;htly

regulated. coru:umers al?1) run lhe risk oílmying intáior lju.ility h"CCrh:-. The

quality of herbal prnducto. may vary mmmg batches, brands or

mani.¿;ctu.rers. This can make it mud\ more, difficult lo pr..:?..:ribç lhe

proper dos.e of an herb.

10



CHAPTER TWO

2.0 LIÍERATURE REVll'W

2.1
GLYPHAEABREVTS(SPRE"G)

Pharmaceutical industries hayc come to i.:onsider traditional medicines as a

source of identification of bioaçtive agents thti.t can bt:: used ln the

preparation of f'.')/nlhetic medidncb. Extract from. rni:Jic:inal pl.ml'J arc sold

in the partially purified or crude form for the treatment and ptevenrlon ?1f

all kinds of dibi:,ases. These herhal pmducts bck scientific b,1eki.ng for lh?,

variou\ efficacies claimul. ,l'lants e:>.irac:ts arc used for Jisca.,;c conditions

such .1s mental disorders., diabete?. ?ickk cell un.:n1i,1, m111itria, (t1h1:rct1lnsls

and a host of other d iseases ín 1raditi(111al medicine dwc,ug.hout the \Vol'ld

(Odugbemi, 2008).

Glyph«eu hrevi_ç is a spr,.:a(ling shmh, clirnlxT m small tree up ro 8m high

ft is v.:ry common in U11c.li.:rgrn""1b of do:-:ed forest, secondnry jungle nnd

on iivcr-banks, lowlands lo rnb-mountain and wiJ¡; :;prt;ad in lrüpicà1.

Africa (Burkill, J 985), It is v.1lued there ,1s. vegetable- (Okafor, 1990_) and

varióuS therapeutic \1ses :;uch as tre.1trnent of hepatitis and poi&oniag have

been reported (Terasirna and Ichikawa, 2003).

Gfyphaea hr? (Spreng) which is popularly calkd /\loanyasi (_Ibo) or

Atori (Yoruba). It has been reported to have multiple physiological and

11



pharmacological acttvitics. It is 11$td in the treatment of sleeping sicknes.s

and as aphrodisiac, as an antibacterial in the treatment of eye infe1:tion and

in guJ cl?·aning. lt is also reported to be effective in the trcaimc-nt of

impotency (Vasilea, 1969). ft has canninative eftêcts and is used a? ill1

anticonvuls.étllt, c;:;pecia.lly ín children. where ii is cilhtr used singly or in

combination with other herhs (ljomah, 1996; Ogbonniél etal, 2003)

Therapeutic <1ctivities nfvarious mi:dici.tml plants are sometimes re11tt:d (O

their antioxid,mt propi:rties (Agl-H)Td fil., 201J7). Therefore <1ntinxidarrl

activity cot1ld be acc:ountable for the medicinal prnperties of Gf:vpheao

brev!s ,\hro\.)gh a contrihulio? 1'.i reJox homeosm;.is.

2.2 BOTA,?lCAL f>ESCRPTIOI\ llr\BJTAT

Glyphaea bn'l-'i,1· is nft?n ln flower arnl fruit v.-l1ic.h makes idemifiec1tion

ea,_<,y.
Thi: s.tipules foll off

V<.'cl"}' emly bul c_1\hcrwise it has a cl.assic suite or

ste,ik- characters 1,vhich indicate that it í? the \lalva,;;<:1K. TJ1ç?c characters

are; snong stringy hark, two sec1..1ndmy nerve? àl th'" base of the leal a

swollen top to tlie pt:tiole and Stelb halrs.

Occru-\2,ial.ly !his family c¡m he .:1..mfused with Euphorhil1Ccm; \?ithoul

flowers and frnit, buL the strollg bark, the thinner leaves. and some

sliminess in the sla.<:h usually indicate \i1alv.ac:eae. It i? most often a small

12



?e about Jru high, but it occitSionally rea.ches the ?ize of 25cm in

diameter. There are usually the basal veins, on either side of the midrib.

2.3 ' ,'é-Ec'OLOGY AXD ÍlL"TRl.BUTION

Disturbed areas on terra firma and seasonally fluoded forest and riwrbank,

Distributed in Guinea Biss.,m tn Sudan, Taaz.inia and Angola

It,.. :,!i;
'-};';_ -,,-'-1

/ . ··-'····,J

Figure 2.1 Glyphaea brevis

2.4 COMJ\.ION NAM1':S

Et1glisl,: ?prmg, Yoruba,· <ºWe Atari, lho: A/oanyasi

2.5 TAXONOMY OF Glyphat!a brevis.

Kingd!)m:
,,

f!\!TI!_as:.
.
(unra?cd): Angiosperms (unranked): Eudieots.

"'

J 1 family: Malvacene Suhfamily:
(unranked): ? Order: !-1.U?-?

OreWioideae Genus: G/n1haea

13



z.,;. PHYTOCHEMICAL PROPERTIES

2.6.1 Tannins: A tannin (also laio\',n as wgetable lunnin, nawral

organic tannins, m sometimes /annoid, i.e. a type of biom,1lecule, 21s

oppo3¥ tó modern. synthetk tannin) is an .tb1ring1clllt, bíuer plant

polyphenolic compound th211 bind,; to and precipit.utes proteins and various

other organic compounds inc.luding amino aciJs and alkaloids.

The term tannin (from tmma, an Old High üe1m,1.n ·word for oak or fir tree,,

as in Tannenbaum) rt':krs Ill the use or wunll \an.nins fn.1rn i.11,k in tanning

animal hides intc1 Je-ather; hence the \Vord1> "tail" an<l "tanning'' for lh;,;

treatment of leathcr. Hu,\'i,;V(.,"I, the term ''tannin'· by cxh.-n,,ion is widely

applied to any larg;: pc_1lyph..:n¡i]ic compound contílining suffü:il;nt

hydroxyls and other c;uÍL.l.blé g1·oups (such :is carboxyl;;) to fol'm strong

complexçS \Vith ViUÍüll? macromolecules.

Tannins are found in leaf. hud, sed, roút, éi..tld :stem tis;:ues. An i."Xílmpk 01·

the location of the tannins in stem tis.?ue is that they ate oflcn found in tlK:

growth areas of trees, such as the ScLondary pllloem <1nd xylem and the

fayer bet,vt:cn the cortex and t.;pítiermis fonnins may help regulate the

gro\.\'th of these tis:sllt:s

2.6.i: ,;;Fla,,onoid?: Flavonoids (or biotlawnoidl'.) (from the Latin word

flavus mea11ing yellow_, their color in nature) arc a ela?? of plant second[)Jy

14



metabolites. Flavonoids were referred to as Vitamin p (probably because

of the effect they had on the permeability of vascular capillarie?) from the

mid-1930sto early 50s, but the tcrmhas since fallen out of use.

Chemi,?a11}'.,they have the g?ncrnl structl1re of a 15-carban skt:kton, which

consists of two phenyl rings (A a11d B) ctnd heterncyclic ring (C). This

carbon structure can be abbreviatçJ Có-C3-C6 According to the JUPAC

nomenclatur?.

:Flavonoids an., widely distributed in plants, fulfilling mm:y funciiom

Flavunui<ls are the most lmportant plant pigment? for flower culorátiN),

producing yellow or red/blue pigmentation in p?iaL? tk:,,igned to mtr;u:l

pollim1tor animals. In higher plants, lb.vonoids nre involved in UV

fihráti;;n, symbiutíç rÜuogen fixation and iloral pigmentation. They may

ah,o act as chemirnl rmcs5eu¡;t'."rS. physiok,¡;ica1 rep1]a\1.1r-1, and cell cycle

inhihitors.

f!avonoid.:; secreted by th<'" root of lheir h0?1 plant lwlp Rh.i:cof,io. in the

infection stage of their symbiotic relatiomhip with legumes like pea:,,

beans, dover, and soy. Rhizobia 1ivirig in roil arc alilc to seme the

flavonoids and this triggers the :;ecrctlon of?od factor:-, whid1 in turn are

reco?ed.cbY
tlie host plant and can lead to root hair dd0nnation and

15



several cdlulat responses st1ch as ion fluxes and the fonnation of a root

nodule.

In addition. some flavanoids have inhibitory uctivity again;;t organisms

that cause plant dise..ise11,, e.g. FmY1rium My,1pornm. Ffo.vonoid;; have been

shown'Í.o 1ifl.ve a wide rang:; ofbíological am.I pharmacologíça] activitíes.

Examples include anti-allergic, anti-inflammatory, ,111tioxiJant, anll--

microbial (antibacterial. antifungai, and antivim], 1-mti-c1tncl,r, and anti-

diarrheal activities.

2.6.3 Alkaloids; Alkaloids arc a l:.,'TOUp of rn1turnll; (>çç11n-in?. cl1emlcal

compounds (mllurnl products) that contain mostly lx1sic nitrng,:;n llWm8

rhis b'Toup abo im:!uJc:s somi.:c n.:l.atnl Cútilf)(Jlltlds with neutral and i.,,h:n

weak.Jy acidic properlii:?. Sume synthetic compound,; of ?imilar stmch.1re

arc also termed alkaloids In addition lo carbon, hy;Jrogs:11 :rnd nilrngcn,

alkaloids may abo contain oxygen, :sulfur anci more rarely other ekments

such as chlorine, bromine, ami phosphorus.

Alkaloids Me produced by a hirge variety of organisms im:hiJing b(>ClCria,

füngi, plants, and animals. They can be purified from cnl(k: cxtrn.cts of

these organisms by m::id-base ex.traction, Alkaloids hctve a widr..: range ,:if

pharmacological activities including antimctla.rüil (e.g. quinine), antiasthmu

(e.g:e.P1mhine), antlc.aneer.(e.g. homoharringtonin?). cholinomimetk (e.g.

16



vasodi!atory (e.g. vincamine), antiarrhythm.ic (e.g.

q_u.inidine), analgesic (e.g. morphine), antibacterial (e.g. chelerythrine), and

antihyperglycemic activities (e.g. piperinc).

Many have found use in trnditional or modem medicine. or as starting

point.s for drug diswvcry. Other alkaloid:,, pfüsess psydmtwpie (C.g.

psilocin) and stimttlan1 activities (c.g. cocaine, caffcim:, nicotine), and

have been used in cnthet)g¡_,-nic ritual:; ar as recreation?] drugs. Alkaloids

can be toxic too (e.g. ati-opine, tuhocunuine). Although alkaloids act on a

diversity of metabolic sy:,tclllS in humans "-TI<l ot!K-r aninmb, Lhcy almost

uniformly invoke a hitkr t11ste.

The botm<lary bctwccn alkahiids and other nitrngen-conrnining 11cüm,-il

compounds is not ck.Jr-1.:ut. Compouncb ami11c1 acid peptides,

proteiris, mickotides, m1ckic acid, amim:s, and antibiotii:s ari: L1?1wll:,-· rwt

called alkaloid::,, ;\aturill ;:ornpounds containing nitrogen ill the exocycfü:

position (mescaline. serotonin, dopc1min1c. de.) are m;ually anribukd t1?

amines. rather than alkaloids.

2.6.4 Terpenoids: The terpcnuids sometime:'. cru.led isoprt'noids., are a

large and diverse ¡;]ass. of naturally occurring organic cb¡;rnicals similar to

terpenes, derived from fiv?--:arbo!l isoprene unilt. assembled ;-md modified

in thousands of \.\'ays. ?fos\are
multicyclíc :structures tlmt differ

?om ,one
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IUlother not only in functionaJ groups but als.o in their basic CMbon

skeletons. 'fhese lipids can be found in all cfas::.cs of living things, and are

¡?

th.e largest group of natural products.

Plant terpenoids. are tJsed extemívely for their aromatic qualitie.'-1 They

play a role in traditional herbal remedies and w:e under invcs.tigation for

antibagc:ria,l, antineoplastic, and tither ph.irn1aceutícal Ji_1r1ctíom,.

ferpenoi<ls. contrihute to the sc¡;nt of .:ucalyplLL?, lhe fl.aYors of <cinmunon.

cloves., and ginger, the yellow color in sunflowers, ,md the red color in

tort1.1toes. V/ell-knuv.11 tcrpenoids ini:lude citral, mrntlml, camphor,

salvíoorin A in the piam S1.1lvia divinonm1, tl1c cannabinoids found in

cannabis, ginkgolide c1nd bilohalidc ÍD1.m<l in G:nligo bi!oi,a, and the

curcw11inoids found in turmeric and mustard sc<2d

2.7 Al\1 AND OBJECTIVES

The 'ai;; and objective of this prnjcd work are:

l) To extract activr.: j¡igr¡_-diE:nts ¡11 the Glyphac;a brevis leaf srunpk

2) fo carry out the phytochemícal analy?is of the extract

3) To iden!if)' various medicinai compom.'Tlt itl the ex1ract using Ga<:

Chrornatogrnphy-1·fass Spedromdcr
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CHAPTER THREE

3.0 MATERIALS A.'m METHODS

3.1 PLANT MATERIAL,

The J<;!af of Glyphaca Rrevis was obtairn;d from o\.\11-ikija an.:a in r)gun

state, Nigeria in Novetnber 2014.

3.2 "l'REPARA.TTON 0}' PLANT RXTR..-\.CTS

Fre?h leaves of Glyphaea Br(;.vis wne cut aml washed wíTh wat.;r \o

removi;, all contaminants; the_,, were c1ir dri"d under room kmpernntre and

grounded to powder_ lhe pnwdcn;d leaves wc:n., extracted with ethanol

llt>ing "soxhlet cxtrndor".

3.3 PHYTOCHEMICAL SCREE:'il?G

Phytochemical .:omposltions of 1h;,., k.:1.vc::¡.; were ddt:rrníncd using the

mctl:iods VuriotL<;ly de?uihed by Trea?c and Evans {20U2)

3.3.1 Test for iannins; In thc test for rnrrnins, 0.5
g

1Jf dried pow<leri.:d

sample was boikd in 20 mL of water in a LL::;\ tube and filtered. Few drnp?

of {l. I% ferric chloride was added and observed for bro,,.11.lsh green (lr a

blue bfack coloration as indication oftannins.
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•

M.z Tat for saponins: Approximately 2
g

of powdere<l material \Vas

boiled in 20 mL of distilled water ¡11 a water bath and filtered. Next, IO mL

of the filtrate was mixed with 5 mL of dis.tille-d waltr at1d s.haken

vigorously and observi;d for a stable pcr.;istent froth. lhe frothing ,vas

mixed with 3 drops of olive oil ílnd shaken vigorously again an<l thc11

observed for the formation of emuhiori ? indication ofsaponin.

3.3 . .3 Test for tlawmoids: i-\_ portion of the p(,wlkn:d m:Jt<.:rial was

heat?i?vith I O m.L ethyl acetate over a :,;\l,;i:1111 bath for 3 mins. The mixture

-.vas filtered and 4 mL of the filtrate ,vas shakcn wílh lmL lJf <liluk

ammonia solution. Ue,,elopmcnl of ydlov,-· colorntion is an Ífüiic.:ition of

the presences offlawnll",i<ls

3.3.4 Test for s.tcroids: ln this !L.:sl, 2 mL CJfacctic i11lhydl"ide was added

lo 0.5
g

of ext1act \Vilh 2mL co11centr::itçcl !!;,SO,, Hn: color change from

violet to blue or green is imfü:ati,in ofst?roid:>

3.3.5 .:"Tcs't for alkaloid: A me;J.sured w'-"ight of snmpk ,v,-..? dispersed in

JO% acetic acid solution in ethanol w form a ralin úl' 1:10 CIO?b). The

mixture was allowed lO stand for 4 hrs at 28" C. h wa<i later filtered via

what ruan No 42 grade of filter paper_ The filtrate \',.'as concentrated to one

f \·ts original volome liy evc1poralion and tremeJ with drop wise

quarter o
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concentrated --

aqueous MI,O1-:l. witil the alkaloid ,,,.?.is

precipitated.

The alkaloid precipitate-d was received in a wcíghed filter paper, washed

with 1% ammonia solution dried in an oven at 80"C. Alkaloid content wa.<·,

calculated and exprc;;sed as ::i percent,1.ge ofthç weight of sru11pü: an:o.ly:;e<l

Development of brmvn.ish yellow predpitaK which turns intcn;;c ydlow

with picric add is fill indication uf the presçm:.:s ofílllwloü.k

3.3.<, .:.Test for ?lywsidc'.· 10 mL of exime( \'ill."- pipcm: into 250 ml

conkal flask_ 50 rnL chlorofonn \\·as ad,kd an(I shaken on :i vorl?x mixer

for 1hr tl1e mixtLITX: w,1s filtered into JOO mL conical fülsk and 10 rn[

pyridine. 2 mL of 2% sodium nitr(iprns,;iJe wen: added, shaken

thoroughly for I Oo1inutes. 3 mL of 20%, l\aOH \\TIS ia(er added lll dcvdop

a brownish ydkiwcolor.

Glycosidc standard of concentration? which range from 0-5 m¡t/rn! wi::ri::

prepared from I U0 mg.Im I stor:k Glyü,,ide. sl..imdard. Th;.: s.:rii::s r1f ?tandard

U-5 mg/ml were !realed ;,imilarly like sample above. The absorlxmce of

,
sample as well as standard wc:re rl.'ad on a spectro1üc 211 n Digit.'.!!

f. gpectrophotometa
at a V11avclength of 5lümn%,_Tre.J.:.c and t::v;uis (2002).

J.3.7 Cardiac glyco:.idé
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One gram of powdered 8antple was extracted with 10 mL of ethanol for
4-

,,

five ?foutes on a steam bath and filtered. To the filtrate was added and 2-3

drops of lead acetate solution was added shaken gently and the.:n filtt.--red.

To the filtrate 2 ml of chlornfonn wa-:; added and then 1ml cuu,:.cntrated

H2S04 was carefully added to fonn a lmver layer, A rcddish-brm.vn c-0lour

at interface was ohs••ncd for cardiac glycoside.

3.4
GASCRROMATOGRAl'IIYt\14.....??'PlilTROJVíl'TF.-R(G<_:-!\,r:,)A:\ALYSIS.

The pl.?t powdr:r \V3,? ¡;xtra_ctcd with ethanol attd ámlyz:cd using GC-MS

analyzer. The data v,,s'.n' ohtaíni;:,d on an f•.litc-1 (100'}? Dimcd1yl pnly

siloxanc) column (300.25mm lumdí). Helium (,99,999%) wa:;, 11?c<l u? the

carrier gas \-'oilh !kw,· mie ot I ml/min in ?rlii m1xk (10:l), An .1liquot of

2ul of ethanol solution of sample w.1s injected lnto the wltlll1n with the

injector temp.:rature at 250'' C.

GC ovt:n temperntur? statell i:lt 110'' C ;ind holding for 2mins a?d it was

raised to 200° C at th-: rnte of 1 O" ()min. >vithout holding. Holding was

allO\l,:e'tl at 280"C for 9 mins with prngr-c1m rnte uf 5° C/nii11_ Tht.: inji:clor

and detector was 1empcrnture wa? set al 250ú C and 280'' C re.<ipectivcl)

Ion source temperature was maintained at 200u C

"



The, .1!lasi spectrum of compounds in sample was obtained by eloclrnn

ion??n f).t 70Ev and thc
.. detet-ior was operate in scan mode from 45fi

459amu(atomic lll!lSs units). A scan interval of 0.5 :,econds and fragment
from 45 to 450 Da was maintained. The total running time wns 27

minutes.(sennakkani el nl;2012).



CHAPTER FOUR

4.0 RESOL TS AND DISCUSSION

4.1 RESULTS

Table 4,1 Phytochcmicab identífied in the cthanolic lcar F.xtracf of

Glvpltuea hrevis

Plwtuche11Jical comomumt Result

Tannins.

Saponins Abs.eut

J-<'lavonoid Presem

Albloids.

Sterni(b Abs.eut

(Jlycüsid?s /1.bsoent

C,1rdifü'.g]ycosilk Ahss:-t1t

Terpeno id? Present
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Figure 4.1 GC-MS Spectra of etbanolie extmet G{vp/1111'11 hrc,,is.
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'Í'?ltile 4?2: Cpnmonents }dentitied in the etbanolic leaf extr:act of

?_brevtsbvGC?MS
NO 1l1'

N-\.\IE.OfUl\U'Oi.ND ?Jil'LlR
fWJUAR

.;íl.55&<
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2(L'!;!ü Hc;;aclec'11lllic·,icid,ethylc;,\a

21.ffi Ph?rnl
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12 21.80(,

H 22.ilJ5

]? 24.110
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STRUCTURE OF IDENTIFIED COMPOUNDS
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o¢O
?/"-.CH,)

? .

o "
o I

?CH,
CH:i

Bís(i t!tb}'lhcxyl) phthalatc

J-lcptas-iloxaoc, 1, 1,.3,3,5,5. 7 ,7,9,9 ,11,11, 13,13-tctradccnmeth,·l
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8,8,10,I0-nonamcthyk?,ciopcnfasilox;mc

OOOH1"""
_?,::,

2-(I-lcxyloxycarbon:yl)llcazoic acid

4.2 DJSCUSSION

Mediçinal plants ate used ín 1radití1_1nal tr{;atment w cure variety of

diseast:S. In the last few dccadcs there ha.? b?cn an exponential gr(w,th in

lhe field of herbal n1edicir1e. Thus, for Ilic t1btive mentiom:d rca?on and

bearing in mínd its medicinal importance, the plant species

Glyphaea brtvis were ?elected to analyze by GC-t ... fS technique and

explore the major and minor phyto-constitucnt present in the respective
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The
preliminary ph)1ochemical screeníng shows the

presence oftannins, flavonoid, a\kaJoids and tepernoids

The GC-MS analysis of Glyphneu hrevh revealed lhe prc;;ence? of ?orne

compounds. The id?ntified cumpoun<ls possess so many biological
properties.

Phytol is one ainong the sevçntern eomp(.J\mds of the present study

Similarly Maria J;mcy Rani e/ al. (2011) observed tl1c presence of phytol

in the leaves of lammw l..'umara and Sr-idharn.n et nl (2011) in Mimosa

pudica leave?. Similar· rl.'sult w,;s also 1.1b?enced in tbi.' ksives of Lamana

camara (Sathish kumar and l\.·1:mimegaGi_. 2008)

Ph)1.0l wa,; úbSLTv.::J k• h,in.: .inLibacKTial ctelivitics agaimt

Stuphylvcoccmis lwrem by ;,:1-rnsíng damage to cell membranes as a result

there is a kakage of polassitm1 Íúfü, from bm:krial cells ()now;' er al,,

2005¡.,:,

Moreover, Hexadecanoíc acid, ethyl ester deknnincLI at (RiT 20,330), also

serve as antioxidant, Flavour, [;Hypo-cholcstcrolemic, :-,.rematicidL;, h?tkid

e, Luhric.ant, Antiandrogenic, Haernol?tic, 5-.Alph.t reduc\as.;: inhihitor a?

discovered by sennakanni \-f. et al; {2012).
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Funhemtore. 9, 12
Üctade<::adienoic acid determiueQ. at (R/l 2 l ,600) serves

as anti-'-inflammatory, Neinaticide, lnsectifuge, Hypocholesterokmic,
Cancer preventive,

Hepatoprotcctive, Antihistaminic, Antiacne.
Antiarthritic, Antiec7-emic, as det1.;:nni.J1?d by scrmakanni M. et al: (2íll2).

Nevertheless, 9,12,15-0c.::tadecatrknoic acids methyl e.<;kr rldc1urined at
(

RIT 21.806) serves a'J. .A..ntí-inOll.mtlliltory, Hypal,hl1lestemlcrnic, C\mcçr

preventive, lkpatoprotec.live. Nemafü::ide, lnsectifuge Antihístamuuc.

Antimi.hritic, Anticomnary, Antícczemiç A.miai.:ne, 5-Alph.:i n:ducla8c

inhibitor Antiandrogcnic, as described by s@!bruntl.rni V et al;

(2012) Whik: pentadec,molc acid is used ?? :cm Antioxidant And 1, 2-

Bcnzt-ni::Jícarboxylic acid, buty! octyl esi:er is an plasticíh:r compr1u11d

,vhich act as a Antimicrobial. amifouling Substances

T'ichlornai.:ctic acid, 11 is used in biockrnbtry for thc,Jlowever

such a:, prnteins, l)l\.,\, anel RNA
precipitation of macrnmokcules.

,

.

" trichloroacetic acid a,.<. an ingredient are used tor
SolutiO'ns dontamm.,

.
,

1 liittoo r,;nwval, and the
ic treatments, :sllch as chemical p¡;c s,coi;mct

. .

. Tl can bll nurmal (:,e]l,; a.<: well
treatment of warts, inc.luding gcmt.'11 wans

.
. ,

' for us.e for this purpose durmg pregrMncy.
It is considered sate

. Phthalate is widely used as a plm:.ticizer

'.nBis(2 ethylhexyl)
,

]so used as a hvdraulic í1m<l
ad of PVC.1t1s" · .

manufacturing of articles m e
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:f, end,·'ai'a &.electric fil.lid in capacitors.. Bis (2 ethylhexyl) l'hthalate also
finds use as a solvent in glow ::;tkh

Finally, Benzoic acid Which is an arornatk compound serves ns ª

biological uses for Allergenic, anc:-1hetic, antibactcrüd, filltlcancer,

antimutag(;;:nic, anlipepllc, antiseptic, c1nti?pasm\idíc, antitumor,

candidicitle, füwour, insecticide, tH.:matidde. pesticide, sedative,

tenniticide, t}To:;.inase inhibitor.



,CHAPTER FIVE

5.0 CONCLUSION AND RF.COMMENDATION

5.1 CONCLUSION

'The source of many plants (herbs and spkes] i;an often ht i<lentiíie-d from

the peak pattern of the chromatogl"dIJls obtaíned directly from hca<l:;pacc

analysis. GC-MS mdhod is a direct and fast anal)•1ical approach for

identification of terpenl.lid? cmd stemids and only fr:w !:'.n!m:; üf plarit

material is rçquired.

The importance of the sludy is du,.:: tu the biological lh:tivity of some of

these compoumh. lhe present siudy, which reveuh thi.' pr;,;?;,;nci; ,if

components in Gfrpluwu hnrv1\ ,u?gc!itC> that rhe contributiún of these

compounds from the extracts will be valuable for tn:atmc:r1r of ailm,:,nts
!J.y

tradition:;\ practit10r1el's.

Therefore, Glyplte'1 hrevis kaves can be usi:d as llntirn.iuobi.tl,

anti parasitic inse,:ticidc, Dc'ITl:ltÍ<.:Íde, pesticide, ¡¡nri::mdrogenic,

-c:r prevenlive, ilflllCllrtHHHy,
hypOL'.tolcsterolernic,

antioxidant, earn.:,

neuroacriYC, anêllgcstic anJ ,1ne1>thetic.,
antíarth1itic, h.cpatoprntectivc,

flavour and allergemc
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RECOMMENDATION.

Tbepil¥toOOmrtitucnts of Glyphaea brevis possess various polcnl bil)active

compounds and is re1.ommended as a pl.mt of ph:;1opharmaceutical

importance. Therefore, fürthtir studies on isolation and identification of

individual constituent are very much nee:d1.:d. It balso timely to explon: i\.$

pharmacological ,,alues at th,: molecuhlf level with tile help of V.:lritJus

biotechnological techniqut;s in fühu,:.'.
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