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Abstract

A study on ethanolic extract of Ervechtites valerianifolia was carried out. In this study,
extraction, phytochemical screening and fractionation, using column chromatography
were carried out, Phytochemical screening showed the presence of flavonoid in samples
of Erechiites valerianifolia. The isolation and purification on this sample were carried out
using thin layer chromatography and column chromatography. Toxicity test of crude
extract of Erechiites valerianifolia on Artemia saling gave LCsy value ol 100pg/mL.
Keywords: Erechiites valerianifolia, Compositae, fractionation, phytochemical screening,

toxicity test

Absirak

Kajian menvelurull mengenai ckstrak ethanol dari tumbuhan Erechiites valerianifolia
(Compositae) telah dijalankan. Dalam kafion ini, pengekstrakan, penyvaringan firokimia,
dan  pemfraksian,  menggunakan  kromatografi twews  telah dilakukan, Keputusan
penvaringan fitokimia menunjukkan kehadivan flavonoid rtelah ditesan dalam sampel

Erechtites valerianifolia. Proses pemisahan dan penvlenan telah dijalankan dengan

menggunakan kromatografi lapisan nipis dan kromatogarfi turas. Ujian ketoksikan ke

atas larva  Artemia  saling  menunjukkan ekstrak kasar Erechtites valerianifolia

memberikan nilai LCsp pada kepekatan 100ug/ml..

Kata fnci: Erechtites valerianifolia, Compositae, pemfraksian, penvaringan fitokimia,

uiian ketoksikan.



CHAPTER 1

1.0 Introduction

Native people around the world have been known 1o use the best ol nature in evers aspect of their
lite. They use plant 1o cure and help them in their dails lite, sinee ancient time. Belore the
availability of modern medicine. the traditional medicine invelving plants and animals are wideh
used to cure many discases and sickness,” Even now_ when there is the availahility ol modern
medicine, many ol the native people and even modern people still beliese in the healing
propertics of medicinal plant,. Because of this reason. many scientist= hase put on continual
cllorls in research 1o explain the uses of medicinal plants in raditionad medicine ina scientfic
way, Nowadayvs, there are at least 125 new drogs that have been successiully synthesized o
replace the natural resourees.! Many ol the medicinal plant properties are sull masterious 1o
science world, so research about their chemical component and bioacinee compounds increased
by day. There are many ways o study the chemical properties of these plants. One of those 15 o
study in depth the properties of the extract as was chesen by many researchers nowadavs, This
present project will adopt similar principles of studying the extract obtained wsing aleohalic
solvent followed by several chromatographic and simple tests procedures, The plant selected fur
this study is Frechiites valerivnifolic (Woll) DC from the family Composiiae. [o the best of our
knowledge. nooveport has been published regarding this plant. For this reason. the study of this
plant &5 crucial, Basic extraction lcchnit.;uu and the chemical companent of the crude extract will
e momtored using anabvtical TLO and Column Chromatography . Functional group will be

determined using FUHR method. Bioassay west will be conducted 1o determine the ovtotonicits of



the crude extract using Arvenia saling or Brine Shongp. Adler several test, hopefully we will get a

major compound and be able 1o isolate it and determine the structure of the component.



1.1 Literature review

Compositae is one ol the largest flowering plant i the planet. According to Kirtikar.” there are
13000 species in 900 genera in this family while other said that it has 1,100 to 2000 genera and
more than 20,000 species in this f‘amil}'.j'“ These plants predominantly herbaccous, although
woads species also exist.” Compositae family members are found in diverse habitats: and some
were even detected in the most inhospitable habitats such as desert and salt marshes.” The family
iwoa rich source of  powerful insecticide  and  industrial - chemicals. coe pyrethrum
{hrvsantinmioy and rubber (Gravide).” The members of this family of plants are also widels
vsed s herbs and medicine for people. vsed inorelivious practices by natives and commaonls

srow i Tor their attractives flowers. H

Frechires s one of the genera in the Compositae family and also known as Senecio. Frechiies
are commanly known as burnweed by the West Several species ol this venus that has been

studied previously include £ glomerata. E. mrinimal, & agrestis, and E. caealioides.

rechiiion vederianifolio (Woll) DC s also known as Seaccio vaderianifodic Wolf, Common
names Tor this plamt are asang-asang (Bidavuh) and tropical burnweed. This plant 15 usually
found i low lands. but also found in higher altitude. such as in Fiji (1.323m above sea level)

foovaderignifedio s an annual herb of 0.3-2.5m 1wl the leaves are vsually serrme. with 4-23¢m
oy and 2-10cm wide. " The color -;';1' the ower ol tus plat was 1o be reported in several
include. magenta, purple'. cream and vellow ™. £ valerignifolia propagates through seeds and

s : 1= ; . 1§ i R
common i open. disturbed places™ olten i montane e crops This plant also used Lo

‘ad



treatment of injuries cause by formic acid burn (unpublished data). " To best of our knowledge,

data on this medicinal plant properties and chemical compounds is very lacking,

Figure 1: Frechtites valerianifolia Figure 2: Frechtites valerianifolia with purple

with vellow colored flower colored flower'®



CHAPTER 2

()

A Material and method

I~

A General

Nitchen Blender model National MX-8935 and Mallincroft ethanol analytical erade was used tor
extraction. Solvent from extract was removed wsing Rotars Evaporator. Analvocal THLO was
perlormed using Merck Plastic coated silica gel 0.25mm. Solvent vsed for analstical 110 was
anabyvtical erade. Mallineroft absolute FatdAce and cvelohexane, with ratio (1:3), For 2-12 T1.0.
Merck Plastic coated silica gel 0.253mm was used. Column Chromatography (CC) was performed
wsing @ column of the size 30 mm diameters by 600mm length. Silica gel used for CO s Merek
Silica Gel 60 (0.040-0.003mm) 200-400 mesh. For functional group identification. a Shimadzu

FTTR=8200 PC Fourier Transtform Infra-Red Spectrometer was used,

2.2 Plant material
Plant sample (Erechfites valeriunifolic) was collected in August, 10, 2004 from the arca of Ke

meranek. Kota Samarahan. Sarawak. The sample was aiv dried for one month.

1.3 Extraction

Dried sample {100 2) was extracted vsing ethanol (300 ml. x 2) by grinding with a blender, The
extract was let o stand for a few minutes W let the big particle 1o settle down and then Glered

iroeh filer funnel plugeed with cotton woeh, The residue woas discarded and the sobvent from

the Trate was removed vsing 0 Rotarn Fyaporator and the meass of crude extract was obtamed.



2.4 Analvtical Thin Laver Chromatography
241 Analvtical TLC was used 1o detect components in the extract. Solvent used o develop 11.C
wis anixture of EIOAc and evelohesane in the ratio of (1:3) v/v respectively. UV light iondine

vapor and “vanilling dip” (see below ) was used as visualizing technique.

o = distance from the pomt of application of the sample o one of the components
distance from the peint of application of the sample 1o the golvent frons

S feedine Vapor fest
[he 1odine erystal were placed into the Pasteur pipette plugged with cotton wool and by blowing

it direetly onto the TLC. brownish vellow spots appeared.

2 4.2 Vanillin Dipping

Preparation of Vanillin solution: 1.0 ¢ of sanillin was dissolved i 1000 ml ot ethanol in an
Frlenmeser fask, Then 1O mb of 1500 was slowly added 10 the soluton with stirmma. The
combined solution was put into a container.

243 Procedure

Developed TLC to be visualized was dipped into the vanillin solution and dried using hairdrver

until some colored spots appeared,

4]



2.5 2-Dimensional TLC (2D-TLO)

20 TLC was used to deteet any flvonoids compound existed i the crude extract, 2.00 ma of
crude extract of Erechiiies valeriunifolia was used for this test. Two tvpes of solvent were used 1o
developthis TLO. The first one s o misture of n-butanol. distilled water, and glacial acetic acid
(BAW) with ratio of (4:1:5) sy respectively for the first solvent [he second solvent was 15%,

acetic acigd for the scecand.

2.5 Safvent Preparation for 2-10 11O

In 20 TLO. two tapes of solvent were wsed for developing. The first ~olvent consists of 200 ml
of butanol. 30 ml. of acenic acid and 2530 mb ol water, These solvents were combined and put
into separating funnel. well shake and left o stand for few minutes uniil 1wo lavers were
observed. The upper laver was collected for deseloping the THLO . while the bottom faver vwas
discarded. For the second solvent. 3t ml. ot distilled water was mised sl 75 ml ot acetic acid

o give 15 % of acetic acid solution. All experiments were done in the fume hood.

232 2D TLC Testing Procedure
20 my of crude extract (Erechiies valerignifolia) was taken and dissolved with 8% ol
methanol, Then, by using capillary tube. all diluted crude extracts swere spotted onto the pre-

measured T1LC plate making a single spot.
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Figure 3
Then 2-D TLC spotted with sample was then developed using the first solvent until the solvent
reached the pre measured marked. This process took approximately three hours. TLC paper was
let to air dry and then developed again using second solvent as shown in Figure 4. This process

took approximately another seven hours,
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Figure 4
Then the TLC paper was let to dry and visualized under UV lamp with wavelength of 306 nm,

Retention factor, Ry for each group of fluorescence spots were then determined.



2.6 Column Chromatography

Column Chromatography (CC) was used to separate the compounds detected on analytical TLC.
Different ratio of evclohexane and E1OAc was used Tor Hactionaton (Table 1), 10 ml of cach
fraction was taken. Methanol was used at the end to Nush out any remaining compound in the
calumn, Analyvtical T1.C was wsed throughoul the process and anv similarities with an

subsequence [ractions were combined and mass for cach fraction were ohtained.

2608 Cedms Preparation

Column with the size ol 600 em in length and 3.0 em in diameter was used. 1t was rinsed by
pourmg acetone and the selected solvent svstem before being vsed. TG g of silica gel were used
o pack the column. Then eyvelohexane was added w wihica 2ol o make silica sloery whieh then
wis transferred into the sintered column, Some evelohexane was added o the column and let it
drip into a beaker o ensure all the air bubbles have been displaced. The column then was [efi

stundd for approximately 24 hours.

262 Samiple preparation
S0 ¢ ol crude extract of Erechtites valerianifolic was dissolved i ethanal and then was added w
then 1RO ¢ of silica gel. Then the solvent were removed using rotary evaporator until sample

became sand-like.

i



Table 1: Ratio mixture of solvent used in Column Chromatography

Solvent cyvelohexane EtOAc
1 ]
7 3
3 1
1 1
1 3
3 T
0 1

#I00mL ol solvent was used for all solvent ratios

2.7 Functional group detection
Combined fractions were analyzed using I'TIR to detect their functional group. Samples were
analyzed in solution form using DCM as solvent. The samples were put on sodium chloride

palette and were analyzed directly. For background analysis, air was run as blank sample.

2.8 Preparative TLC

PTLC was used to further separate the compound that has been detected using CC. fractions
that has good separation were used and dissolved in DCM. The samples then were put as a
band on to glass coated silica gel and were developed using the same solvent as in analytical
TLC, Then. a good band was scrapped off from the glass and were dissolved again using the
same solvent used to develop it. Analvtical TLC was used to determine how many spots were
mside observed from the scrapped band, The solutions then were dried off using Nitrogen gas

and the mass was obtained.,

10



the scrapped band. The solutions then were dricd ol using Nitrogen gas and the mass was

abtaimned,

2.9 Flavonoids detections

Ihis methodolowy was adopted from Ahmad and Raji. 1993

Flavonoids were tested using a simple test, Crude extract weighing 082 u were defatted using 10
ml. hexane and repeated until solvent became clear. [hen the erude was added woith 200 ml 805
cllm:ml.and was separated to 4 different test tubes labeled A0 B0 Cland 1 respectivels . Tube A ds

the control.

340 Wilsratter-Chvanidin fese

For wbe B 0.5 ml of concentrated HOT was added followed by addition of 3-4 cm ol magnesiom
ape and a color chanee was observed m ten minutes duration were recorded. Positive test showed
that color changes from oranges to red (Navone k. red o crimson (lavonol), crimson o magenta
(Mavanone) or ureen 1o blue. Color changes occurred usualls in first 1-2 minutes alter acid being

added and the intensity of the color indicates the concenteation of lavonaids,

22 Beare-Nmidy test
For wbe O 0.5ml of concentrated HCT was added. For positive result, red or purple appeared as

soon as acid being added indicating chalcone or aurane,



203 Veteali rest
For tube 1. 03ml of concentrated HCE was added and the tube were put inside a steam bath for
I3 minutes and positive result is red color or purple appears in one hour duration indicating

pussibility of leucoanthocyanin,

200 Brine Shrimp Cyvtotoxicity Test

2 Hleeling of hrine sfciog
Ahout two spatulas [ull of drremia selina cogs was put into small clear container lilled with
seane ey tor latching process, An aerator was used and placed inside the comainer to produce air

bubble convmuousiy. The brine shrimps were used alter 48 hours for broassay oy ooy test,

200 2 Testine procedure

| xtract ¢30h0me) was dissolved in 2 mL of ethanol solvent making solvent AL Tl of sulvent A
wigs tahen and being added with ImL of ethanol again making solvent B From salutions A,
SN0 pl.. 230 pl. 100 pl., 50 pl and 5 pl.and from solution B. 30 pl. were taken and all samples
taken were transferred to vials in triplicate. 3 ml seawater or sodium chlorde soluton (3.8 % in
concentration) wis added to each vial. resulting i Imal concentrations o T pe/ml . 500
pofmlo 230 pedml. 100 pefmb. 50 pe/ml and 10 pefml. and 10 Aremia saling were pul o
cach vial. Amount of the survivors were counted within 1 houor, 3 hours, 6 howes, 12 houes and 24

hours contact. Fhen LLCsy value was determined. Controls were made up with only seimsaie



CHAPTER 3

3.0 RESULTS AND INSCUSSIOMN

3.1 Extraction
| he extraction of 100.0 ¢ of dried sample of Krechies valerianifolic with ethanal 1wice wive

miass and percentage vield ot the crude extract the plant as 8242 o (8.242%,)

3.2 Analvtical TLC

VI cride estract from different samples were subjected o TLC analy sis using cyvelohexane-ciby |
auetale 13213 as the developing solvents ( Table 24 For Ereclitites valerionifolio 13 spots w ere
ohserved on the TLC plate under UY Tight (Figure 3,

Table 2: Bovalues Tor components ol the ethanol extract of Ereclitites vederianitedia

Samples Component ErValue
Frechies valeriunfoliv 1 (L1012
2 L5352
3 (L2332
4 0.2785
B (L3038
s 03164
T 03544
8F (3924
4 04177
| (1 04957
[ |#* 632y
|2 (670U
2 g 0. TTA
| 4% 09114

* Major spot

et



Six clear and dark spots were observed which might indicate the presence of 6 major

components. However, further fractionation and chromatography technique is needed to confirm

this. The bright yellow spot is believe to be chalcone. '™

CRE}

Figure 5: TLC of the crude extract of E. valerianifolia

3.3 2-Dimensional TLC

2.0 mg of crude extract { Frechtites valerianifolia) was use to run 2D TLC for flavonoid
compounds identification. The developed spots were visualized under UV lamp with wavelength
of 306 nm. 33 spots were observed which 1 spots appeared in florescence orange (Ry =0.8153) 1

spots appeared in florescence vellow (R=0.8662) and 31 spots appeared in florescence green.

3.4 Flavonoids detection

3.4.0 Wilstater —Cyanidin Test

The crude extract of Erechtites valerianifolia was to give color changes within 10 minutes. The
color changed from green to orange and orange to red indicating the presence of flavone

compound.

14



347 Bede-Smrivh texsi

Ior this test. color changes after acid addition was red or purple appears chalcone or urone.

A5 Fractonation

Only crude extract of Ercelitites valericnitolic undergoes Column Chromatoerzphis . | his s
hecause of the extract shows more spots and best separation of spots an the 110 plite. [n Calumn
Chromatography. the crude extract of Ereciires valerionifolic was subjected 1o sihes ool 0 and
chued with eight solvents svstems with increasing polarits . which were cxelohesane.
caclohexane-cthyl acetate (7:3) (3010 (1T 0 530 (37 and ethyl acetate. Fhea methanged salvent
was e Lo Tush out the remaining compuounds lefi.

Mhroueh tas fractionation procedure. 223 fractions were obtained shich fracions |-30 from
cyelohexane. fractions 31-60 from cyvelohexane-cthy | acetate (7:3) fractions 61-910 from
cuclahesane-ethyl acetate (301 fractions 91-120 from hexane-ethy | acetate 432000 fructions 1 21-
130 from ey elohesane-ethyl acetate (1235 lractuons 131-180 from exclobhesane-cths Lacetate

{370 fracuons FE1-200 from ethyv] acetate and ractions 200-225 from methanul.

Al the fractions were subjected 1o T1T C analyvsis. The fractions were then combined basced on the
appearance of the spots and a total amount of 30 combined fractions were obained. [ables 5 uive

the mzess Do cach combined Daction oltamed from OO



Table 3: Mass of the combined fractions obtained from column chromatosraphn on crude extract

ol Lrechtites valerianofolia.

Combinecd Fractions I'ractions Mluss (mw)
v 1-20 S
RUAR 21 7.0
Fwils 2227 G2
[Fwid % B T} kot
[Fwila 27 i b s
Ll IR-50 RERT
[T 31-35 PR
[ (bs ah-40 SRl
(BRI 137 o dl
w10 4345 bEE:S
EAN 46-30 2
Bl 31-33 25
BRI Sl Fyaoe
S f1]-633 al
bwvla faéy- 710 P74ty
bl T1-73 |32
Ful? T6-80 AT
Pl ® §1-83 X
(ST L) B4 Jiniy
FAE) gz RIRE
Eall Ga- 420
F22 G- Ty
323 97-98 210
P SO-100 230
w23 [O]-105 [0
vl [O6-110 RERY
Ev27 [1I-115 RN
[ERE | [6-120 |4
1Zv29 [21-123 |4
w30 [ 26130 |5
I3l [31-135 |.3
Eual | 30144} |1
w33 L41-145 Al
w34 : [46-130 [ 1]
Jov3a 131-]35 .3
(RS 4 1 56-160 [ .1
[ 37 I - |65 |0}
b il 166-1 68 1.0

[ £



