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ABSTRACT

Shoot systems of the yellow tops (Flaveria
trinervia) were washed with tap water, dried in the shade to
a constant weight was obtained, ground into a very fine
powder. The assay has shown that the ethanolic extract
exhibited activities against Staphylococcus aureus,
Escherichia coli, kliebsella pneumonia and failed to give
activity against Pseudomonas aeruginosa. From this
treatment chloroformic fraction, aqueous layer and a solid
precipitate were obtained, tested for antimicrobial activity,
and fractionations, isolation, and structural determination of
two flavonoids from Flavaria trinervea was known as
Kaempferol (6-methoxy keampferol land keampferol 4).
Previously, the phytochemical study of the extracts of
Flaveria trinervia showed the presence of flvonoid, sterol,
organic acids, glycoside and triterpenoid.
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1. INTRODUCTION

Davis ! believed that pathogenic microbes have gradually adapted themselves and
developed some kind of resistance against the commonly available antibiotics and
this is why patients frequently complain of the negligible effectiveness of such
antibiotics. Sierradeski’ mentioned that the misuse of antibiotics may represent the
main reason for that and added also that many bacterial infections now are
untreatable using common antibiotics. According to Marchese and Shito®, the newly
developed microbial resistance may be the reason of the appearance of previously
uncommon microbial infections. Higher plants, on the other hand, are being used
since the prehistory and are being regarded by recent scientists as ideal sources of
antimicrobial agents against antibiotic resistant microbial strains*"'. The yellow tops
which is the plant adopted in this study belongs to one of the most famous plant
families, the Asteraceae which represents the largest number of plants of Mexican
pharmacopoeia. It may be worthy to mention that antimicrobial activity against a
variety of pathogenic bacterial strains was detected in extracts of plants belonging to
Asteraceae like. Artemzsza obsinthium", Notanza grandiflora®, Epaltes divaricata
and Spilanthes calva , Tusilago farfara LY, Pulicaria wzghtzana The yellow tops
(Flaveria trinervia, Fam11y_ Asteraceae) grow naturally in the mountains of Ibb,
Republic of Yemen. It is used to feed rabbits, sheep and even some birds. The aim
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of this work is to check if the yellow tops (Flaveria trinervia) can be a natural
source of antimicrobial agents and study the chemical constituents of this plant such
as flavonoids compounds. Flavonoids are compounds that are widely distributed
throughout the plant kingdom, !” and until today more than 4000 flavonoids have
been described '°. The previous phytochemical studies of Flavaria trinervea" have
isolated three constituents 6- methoxy kaempferol 1, oleanolic acid 2 and B-
sitostero-B-D-glucoside 3.
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As part of a program in our work which aims at isolating and identifying the
chemical constituents of Yemen medicinal plants, the present study deals with the
isolation and identification of constituents of Flavaria trinervea with the hope of
isolating new compounds, which might have special biological activity. In the
present paper we describe the potent antibacterial activity of ethanolic extracts and
fractionations, and isolation, structural determination of two flavonoids from solid
precipitate of chloroform extract (2) was known as Kaempferol (6-methoxy
keampferol land keampferol 4). Kaempferol and Kaempferol derivatives were
found widely in- different plants 22 6-methoxy kaempferol 1 was isolated from the
Flavaria trinervea previously" and kaempferol 4 isolated for first time from the
same plant, but previously was isolated from other members Flaveria genus®™  and
other plants® ¥’ Kaempferol is one of the most studied flavonoids and is widely
distributed among plants®. This flavonoid showed a strong antioxidant activity in
several models, and a weak cytotoxicity in human cell lines®,

2. MATERIALS AND METHODS

2.1. Structure Elucidation

The compounds were identified and characterized by nuclear magnetic resonance
analysis and MS spectrum and comparison of the spectral data of each of the
isolated compounds with the literature, 'H and C NMR Spectra were recorded in
CD;OD on a Varian Gemini 300 MHz spectrometer. Chemical shift values are given
in ppm (&) with TMS as an internal standard. Mass spectral measurements were
carried out by EI method on a Jeol JMC-300 Spectrometer at 70 eV. Silica gel
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GF254 was used for TLC. Spots were detected on TLC by magnesiumhydrochloric
acid as reagent spray.

2.2. Plant Material:

The shoot systems of Flaveria trinervia, Family: Asteraceae were collected from the
“mountainous local environment of IBB city, republic of Yemen (February, 2008).
The shoots were washed, wiped with towel and air-dried in the shade until a
constant weight was obtained and then they were ground into a very fine powder and
kept in dark glass bottles at room temperature for further work.

2.3. Defatting, Extraction and Fractionation:

The plants were taken yellow tops (Flaveria trinervia) were washed with tap water
and then dried to get rid of the existing water and access to the weight of a fixed
plant ,it was 50 gm weight. After that we started to draw the chemical components

of the chemical plant through the use of various organic solvents as shown in the
Scheme (2.3.1).

Scheme (2.3.1). The ethanolic extract and fractions
Powder fine of plant material (50 gm)
Extraction with light petroleum ether

Plant Residue Filtrate |

\ Y
Extraction with (EtOH 5 times,4 ddays,50L) Fats and oils (Discard}
. IFiItration
= |

Filtrate Evaporated
and distribution to two parts

Residue {Discard)

, | N
—

¥

_ Second part First part (2.5g)
Distribution between "
H,0 and CHCI; (VIV1:1 ) For test of alkaloids compound
[ 1-) Add H .0

2.) Add (HCI) pH= 2

1 3.) Allow to stand filtration
Lower layer

¥
(Water soluble extract) Upper layer

Chloroform soluble extract
Extraction With n-butanol Evaporation

FEELSS = E e . Chioroform extract {2)—— >-Yellow solid precipitate l

A

1 '
Lower layer Upper layer
{n-Butanol soluble fraction) Filtrate
: (Wate‘- soluble fraction) | Evaporation Discard Extraction with CHCl,
Discard - Butanolic extract -
: )
Chloroform layer aq acidic layer

Evaporated  Add NaOH pH=9-10
Not precipitate any alkaloids



24 - __AHMED A . AL- HAzMI, EsAmM A. HUSSEIN AND Esam M. AaLAn

The fine dry powder was defatted with petroleum ether (b.p.40-60 C°) by placing it
in a bag of cloth and in the peiroleum ether. Defatting was carried out for 5 times,
each time the powder was soaked in one liter of the solvent and the whole process
was carried out at room temperature, aliquots were combined and evaporated to.
dryness and subjected to antimicrobial activity test. The defatted plant material was.
cold exiracted with ethanol (96%) several times umtil the plant material was
exhausted.

2.4. Isolation and Identification:

Ethanolic extracts were combined, evaporated to dryness, weighed and distributed to
two parts, the second part was distributed between H,0 and CHC, (1:1,v/v) to give
the two layers. The lower layer chloroform extract (2) was evaporated and obtained
as a yellow solid precipitate that gave a positive magnesiumhydrochloric acid
reaction for flavonoids compounds scheme (2.3.1). Separation of the yellow solid
precipitate from chloroform extract (2) using several chromatographic techniques
resulted in the isolation of two flavonids derived compounds, including 6~ methoxy
kaempferol 1 and kaempferol 4. The structure ‘determinations of these chemical
constituents were done by analysing 'H and *C NMR, and MS spectra.

2.4.1.3,5,7,4'-tetrahydroxy-6-methoxyﬂavone (6-methoxy kaempferol) 1:
Yellowish crystal R¢ 0.79; isolated from the chloroform fraction (2) by TLC and
eluted by methanol, the attempts to purify this solid through crystallization from hot
and cold methanol were failed but recrystallization by another mixture solvents
(EtOH: Water) to give a flavonoidal compound corresponding to that of 6- methoxy
kaempferol 1 (65 mg) which identified by MS m/z and 'H -C NMR. MS m/z:
[316[M] *]. "H-NMR and *C NMR in CD,0D showed that signals corresponding to
3,5,7,4-tetrahydroxy-6-methoxyflavone 1

'H- NMR (300 MHz, CD;0D) (I ppm: 11.59 (1H, bro s, HO-C5), 7.94 (1H, d, /=
8.4, H-C6), 7.74 (1H, d, J =8.9,H-C2), 6.83 (1H, d, J=8.4, H-C5), 6.44 (1H, s, H-
C8), 3.95 (3H, s,0CH;). “C- NMR (75 MHz, CD;0D) (J ppm: 175.8 (C~4), 159.0
(C-7),130.6 (C-5), 153.1 (C-9), 158.7 (C-2), 117.3 (C-3),156.5 (C-4), 135.8 (C-3),
128.8 (C-6), 121.7 (C-1), 128.5 (C-5), 128.5 (C-2), 1029 (C-10), 130.2 (C-6),93.6
(C-8), 58.7 (OCH3).

2.4.2. 3,5,7,4'-tetrahydroxyflavone (Kaempferol) 4: .

Yellow powder R;0.82; isolated from the chloroform fraction (2) by TLC and eluted
by ethanol, gave after purification by recrystallization a single flavonoidal
compound corresponding to that of 3,5,7,4'-tetrahydroxyflavone 4 (80 mg) which
identified by Ms and 'H - *C NMR . [M- 286 and fragments at m/z 285, 258,
229,121 and 93]. 'H- NMR (300 MHz, CD,;0D) Uppm: 12.19 (1H, bro s, HO-C5),
7.74 (2H, d, J= 9.0, H-C6), 8.11 (2H, d, J= 9.0, H-C2), 6.95 (2H, m, H-C3, H-C5),
6.33 (1H, s, H-C6), 6.46 (1H, s,H-C8). *C- NMR (75 MHz, CD;0OD) O ppm: 175.8
(C-4), 159.0 (C-7), 130.6 (C-5), 153.1 (C-9), 158.7 (C-2), 117.3 (C-3),156.5 (C-4),
135.8 (C-3), 98.8 (C-6), 121.7 (C-1), 128.5 (C-5), 128.5 (C-2), 102.9 (C-10), 130.2
(C-6), 93.7 (C-8).
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All physical and spectral data for the two compounds were comparable with
respective published data'® %",

2.5. Test microorganisms:

The pathogenic microbes used in this study were gifted by the Department of
Medical Microbiology, faculty of science, Ibb University. These microbes are:
Staphylococcus aureus NCTC 7447, Escherichia coli BPP 01, Kliebsella Dreumonia
and Pseudomonas aeruginosa CS25, all microbes were activated on nutrient broth
and assayed on nutrient agar containing Pétri-dishes.

2.6. Assay of Antimicrobial Activity:

This was carried out by the disk-diffusion method described by Salie et ai*®. Five
mm (diameter) filter paper disks were impregnated with 50ul of the extract
(equivelant to 10 mg of dry extract). After the organic solvent was completely
evaporated, the discs were put on the surface of solid agar seeded with test microbe
in 9 cm diameter Petri-dishes. All the plates were incubated at 37°C for 24 h. The
experiment was performed 3 times under strict aseptic conditions. Microbial growth

was determined by measuring the diameter of the zone of inhibition and the mean
values were calculated.

3. RESULTS AND DISCUSSION

Ethanolic extracts were combined, evaporated to dryness, weighed and tested for
antibacterial activity for a number of types of bacteria compared to both petroleum
ether and ethanol extract raw materials are shown in table (3.1) and plate (3.1) and
that positive outcome had appeared in the ethanol extract. Emphasis has been placed
with neglecting petroleum ether extract of a negative result which has been the
trend towards the use of ethanol extract fragmentation with other organic solvents.

Tested bacteria
Type of extract | Staphylococcus | E. coli Kliebsella | Pseudomonas
aureus | pneumonia aeruginosa |
Petrolium ether Zero | zero Zero _zero
Crude ethanolic 18 | 19 16 22 ‘
Table (3.1): Antibacterial activity of Petrolium ether and ethanolic extracts of Flaveria trinervig.

Each value is a mean of 3 determinations: Diameter of inhibition zones is measured in (mm),
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Plate (3.1): Antimicrobial activity of petroleum ether (right) and ethanolic extract (left)
of Flaveria trinervea on different bacterial strains.
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We have to nominate ethanol extract, after that residue has been neglected over a
nomination paper. soluble filtrate was taken and a chemical was dealt with , and
divided into two main parts: The first part was subjected to chemical methods used
to detect vehicles alkaloids, in this process we found that it was not alkaloids
compounds in the plant, as is evident in the scheme (2.3.1). A mixture of water and
chloroform equal volume exported [CHCL: H,O (1:1, v/V)] was added to the second
part, and then left for a week and then extracted and separated into two layers. the
upper layer containing water and class compounds learned with water and an
organic layer down containing compounds with chloroform learned, were the work
of antimicrobial testing of these extracts and may result has been positive, as shown
in the table (3.2) and in the photographs in plate (3.2). Results of the present study,
as illustrated in table (3.1) and plate (3.1) have shown that the petroleum ether
extract has not exhibited any antibacterial effect on any of the tested bacterial
strains. In contrast the crude ethanolic extract showed marked antibacterial activity
against the four tested bacterial strains. The effect was much more pronounced with
Pseudomonas aeruginosa. Different fractions of the ethanolic extract, as illustrated
in table (3.2) and plate (3.2) showed various effects on the tested bacteria. Fraction
"A" which represents the chloroformic layer after dissolving the ethanolic extract in
acidic water (pH = 2) inhibited the growth of the tested bacteria. The inhibition hallo
of Staphylococcus aureus reached 25 mm and that of E. coli 26 mm. Kliebsellg
pneumonia was the most sensitive one and showed the wider inhibition zone (28
mm). Pseudomonas aeruginosa inhibition zone was 24 mm. Results of this study
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also agree and confirm the opinion that higher plants are ideal sources of
antimicrobial agents against antibiotic resistant bacterial strains *''. The results of
the present study are similar to the results given in the literature on other plants
belonging to the family (Asteraceae) >,

Table (3.2): Antibacterial activity of fractions of ethanolic extract of Flaveria trinervia.

No B Tested bacteria
of Staphylococcus | E. coli | Kliebsella pneumonia Pseudomonas
fraction aureus aeruginosa
1 25 26 28 24
2 12 11 20 0
3 0 0 0 0
4 11 0 12 0

Each value is a mean of 3 determinations: Diameter of inhibition zones is measured in (mm).

Plate (3.2): Antimicrobial activity of different fractions obtained from ethanolic extract.

Kliebsella pneumonia Seudomonas aeruginosa

Extraction of the Flavaria trinervea followed by an extensive chromatographic
techniques resulted in the isolation of 6-methoxy kaempferol 1 and kaempferol 4.
two compounds type flavonoids were isolated from the chloroform extract (2) of
Flavaria trinervea.
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OH

OH 1 R= O-CH;,

Compounds 1 and 4 displayed 'H-, BC-NMR and MS spectra. The 'H-NMR spectra
of the 6-methoxy kaempferol 1 showed a typical kaempferol 4 type with the
presence of singlet signals in 'H-NMR at 3.95 ppm due to 3 protons (CH30-) and an
additional signal in "C-NMR at 59.0 ppm due to (CH30-) group. The fundamental
difference between the two flavonoids is at C-6 of the A-ring, The spectra data suggested
a kaempferol substituted with one methoxyl group. Therefore, the structure of
flavones 1 was established to be 3,5,7,4'-tetrahydroxy-6-methoxyﬂavone [6-
methoxy kaempferol 1] . Further confirmation for compound 4 was performed by
'H- and ®C-NMR in CD,0D and the results were in agreement with the reported
data of kaempferol %, The 'H-NMR spectrum of kaempferol 4 displayed signals for
two protons at [J 6.33 (1H, s, H-6) and 6.46 (1H, s,H-8). The chemical shifts were
assigned for two protons in the A- ring and indicated the absence of the metoxyl
group at C-6 position.

4. CONCLUSION

The shoot systems of the yellow tops (Flaverig trinervia) which grow well in
Yemen may, in future, play a role in the treatment of some of the infectious diseases
caused by common antibiotic resistant bacteria. Screening the air dried plant powder
for antibacterial activity after defatting showed marked inhibitory effects on
Staphylococcus  aureus, E. coli, Kliebsella preumonia and Pseudomonas
aeruginosa. Screening different fractions of the cthanolic extract has shown that the
chloroformic fraction is the most potent one against the tested bacteria. The results
obtained, thus, may suggest a possible future role of using Flaveria trinervea as a
source of antibacterially active agents.
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Chemical Constituents of Flora of Yemen =

Part (I): Potent antibacterial activity of extracts and fractionation of Flavaria
trinervea and isolation of some flavonoid compounds
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