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he present study aimed to evaluate the anti-bacterial

activities (in vitro) of the total extract of 70% methanol

and successive extracts of different organic solvents
(petroleum ether, chloroform, methanol, 50% methanol extracts),
and their isolated compounds of the vegetative parts and flowers of
Phlomis floccosa against Escherichia coli, Klebsiella pneumonia,
Proteus spp. and Staphylococcus aureus. Where the best
antibacterial active extract for vegetative parts was chloroform,
while it was petroleum ether extract for flowers. Isolation and
purification of the major compounds of the active fractions
concluded that, 7, 3', 4'-trimethoxy quercetin (flavonoid) and
hahnfett (hydrocarbon) were detected in the vegetative parts,
meanwhile, stewertiisin B (sesquiterpene) was detected in the
flowers. The three isolated compounds showed active inhibition of
the bacterial growth.

Keywords: Phlomis floccosa, flavonoid, hydrocarbons, sesquiterpene,
antibacterial activities

Plant extracts constitute a natural source of antimicrobial mixtures or
pure compounds for centuries. The purified components are used as natural
antimicrobials in food systems, as well as to prevent the growth of food-
borne bacteria and molds, resulting in extension of the shelf life of processed
foods (Kalemba and Kunicka, 2003 and Burt, 2004). Phlomis species are
explained by dioscorides as herbal medicines, and are in practice
ethnopharmacological in herbal drugs for respiratory tract ailments and for
local healing of injuries (Bucar et al., 1998). Some Phlomis species are used
in folk medicine for their analgesic and antidiarrheal properties, and for the
treatment of ulcers and hemorrhoids (Kirmizibekmez et al., 2005). There are
few reports about the pharmacological and biological effects of Phlomis,
some studies have shown various activities, such as anti-inflammatory,
immunosuppressive, antimutagenic, anti-nociceptive, antifibriel, free radical
scavenging, anti-malarial, and anti-microbial effects (Sarkhail et al., 2006).
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Different classes of glycosides comprising diterpenoids, iridoids,
phenylpropanoids, phenylethanoids and flavonoids have been identified
from the genus Phlomis. Many of these phenylpropanoids showed
significant  biological activities, such as cytotoxic, cytostatic,
antiinflammatory, immuno-suppressant and antimicrobial (Kamel et al.,
2000 and Ben Amor et al., 2009), while Jabeen et al. (2013) isolated four
new compounds (stewartiiside, stewartiisin A, stewartiisin B and stewartiisin
C) and nine known compounds from Phlomis stewartii. The leaves of
Phlomis aurea contained the 7-glucosides, 7-rutinosides and 7-p-
coumaroylglucosides of naringenin, apigenin, luteolin and chrysoeriol,
hispidulin 7-glucoside, luteolin 7-diglucoside, vicenin-2 and lucenin-2. The
microscopic hairs on the leaves only contained the 7-monoglucosides and
their acylated derivatives. Phlomis floccosa showed a similar flavonoid
pattern, but with no flavanones (EI-Negoumy et al., 1986).

MATERIALS AND METHODS

1. Plant Material

The vegetative parts and flowers of Phlomis floccosa were collected
at full flowering stage from Mersa Matruh during April 2011. The plant was
identified in the Herbarium of the Desert Research Centre. They were air
dried, then ground to fine powder and kept to be used for analyses.

2. Extraction of Total Extract

About 80 gram from each of the vegetative parts and the flowers
were extracted separately with 70% methanol. The obtained residue from
each part was dried and weighed.

3. Extraction Using Different Organic Solvents
Successive extraction technique

About 700 gram of the vegetative parts and 250 gram of the flowers
were subjected to extraction with successive organic solvents using Soxhlet
apparatus, in order to increase polarity, including petroleum ether (b.p. 40-60
°C), chloroform, methanol and 50% methanol. The obtained residue from
each solvent was dried and weighed.

4. Antibacterial Activity of Different Extracts

Under aseptic conditions, the antibacterial activity of total extract,
petroleum ether, chloroform, methanol and 50% methanol extracts (100
pg/ml), of the aerial parts and flowers of Phlomis floccosa, as well as the
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three isolated compounds (25 pg/ml) were carried out by the cup diffusion
method (Vivek et al., 2010). For preparation of bacterial inocula, the
bacterial density was adjusted to approximately 10° colony forming units
(CFU) per ml (optical density was adjusted to 0.5 McFarland turbidity).
Bacterial suspension was spread over the plates containing Mueller-Hinton
agar, using a sterile cotton swab, in three directions in order to get a uniform
microbial growth (Kateryna and Mahendra, 2012). Three wells of 5 mm
diameter each were made in agar Petri plate of the solidified agar medium
using sterilized cork borer. All plates were then incubated at 37°C for 24
hours. After incubation, average diameters of inhibition zones around the
discs were measured in mm (Bulent et al., 2011 and Hanene et al., 2013).

5. Tested Bacteria

Four clinical isolates of bacterial strains, were isolated from El-
Demerdash hospital patients. They were identified and used for investigating
the antibacterial activity of the plant extracts and isolated compounds,
including Escherichia coli, Klebsiella pneumonia, Proteus spp. and
Staphylococcous aureus.

6. Separation and Identification of Active Constituents

The most antibacterial active fractions of vegetative parts and
flowers (chloroform and petroleum ether extracts, respectively) were applied
separately on the top of a Sephadex LH- 20 column (A and B, respectively).
Elution was started with pure ethanol, followed by a mixture of
ethanol/water and finally distilled water was applied. The received fractions
were evaporated and subjected to TLC using the solvent system chloroform:
methanol (9: 1 v: v) where similar fractions were collected together.

The column (A) from the vegetative parts led to two main fractions
(I and 11). Fraction (I) contained one spot only represented compound (1).
Fraction (Il) reapplied to a Sephadex LH- 20 column using methanol as
eluent, this led to isolation of compound (2). While, column (B) from the
flowers led to isolation of one pure compound (3).

7. Identification of Isolated Compounds

The NMR measurements were carried out on Bruker High
Performance Digital FT-NMR Spectrometer Advanced Il 400 MHz (270
MHz for "H-NMR and 67.5 MHz for *C-NMR).
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RESULTS AND DISCUSSION

1. Extraction of Total Extract
The obtained data showed that, total extracts (70% methanol) of
vegetative parts and flowers were 23.34 and 14.62%, respectively.

2. Successive Extraction Using Different Organic Solvents

Data presented at table (1) showed that, methanol extracts had the
highest values (10.11 and 7.51%) obtained from vegetation parts and
flowers, respectively.

Table (1). Successive extraction residues (%) of vegetative parts and flowers
of Phlomis floccosa D. Don.

Solvent used Residue percentage (%)
Vegetative parts Flowers

Petroleum ether (b.p. 40-60 °C) 5.94 2.40

Chloroform 2.21 1.50

Methanol 10.11 7.51

Methanol 50% 5.84 4,95

3. Anti-Bacterial Activity

Table (2) showed that, the most antibacterial active extracts were
chloroform extract of the aerial parts and petroleum ether extract of the
flowers. These revealed the isolation of flavonoid and hydrocarbon
compounds from chloroform extract and one sesquiterpene from petroleum
ether extract. The antibacterial activity of the isolated compounds as shown
in fig. (1) indicated that, compounds (1) isolated from the vegetative parts
inhibited the bacterial growth of both Escherichia coli and Staphylococci
aureus, however it was inactive against the other two bacterial strains. It
could also be concluded that, compound (2) posses antibacterial activity
against Escherichia coli, Klebsiella pneumonia and Staphylococci aureus.
Fig. (2) showed that, compound (3) was active against Escherichia coli and
Staphylococci aureus. All the isolated compounds exhibited no antibacterial
activity against Proteus spp. This means that, the extractions from which the
compounds were isolated are active against Proteus spp. due to the presence
of mixture of compounds not to the isolated compounds alone. However,
compounds (1, 2 and 3) showed better activity after isolation against the
other three bacteria as shown in figs. (1 and 2).
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Table (2). Antibactrial activity of the total extracts, successive extractions
and the isolated compounds of Phlomis floccosa D. Don. using
disc diffusion assay.

Inhibation zone (mm)*

Escherichia coli Klebsiella pneumonia Proteus spp. Staphylococci aureus
Extracts - - - -
Vegetative Vegetative Vegetative Vegetative
Flowers Flowers Flowers Flowers
parts parts parts parts
Total extract
(70% 0 0 13 14 16 17 17 14
methanol)
Petroleum 16 17 0 18 0 18 0 17
ether
Chloroform 20 0 19 15 22 14 20 16
Methanol 16 16 21 15 18 17 16 16
Methanol
50% 13 12 16 14 20 0 13 13
Compound 1 0 23 0 29
Compound 2 24 16 0 24
Compound 3 0 21 0 18

*Values are the means of three replications
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Fig. (1). Antibacterial activity of the total extract, successive extractions and
the isolated compounds of Phlomis floccosa D. Don. vegetative
parts.
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Fig. (2). Antibactrial activity of the total extract, successive extractions and
the isolated compounds of Phlomis floccosa D. Don. flowers.

4. Identification of Active Constituents
4.1. Chloroform extract of vegetative parts

Two compounds were isolated from the chloroform extract of the
vegetative parts. Compound (1) identified as 7, 3', 4' trimethoxy quercetin
using *H-NMR as follows:
'HNMR &: 3.90 (s, 9H, OCHs), 6.73 (d, 1H, J= 2.44, C-H), 6.87 (d, 1H,
J=8.24, Cg-H), 6.95 (d, 1H, J= 8.36, C¢-H), 7.80 (d, 1H, J= 8.4, C5-H), 7.91
(d, 1H, J= 4.84, C,-H).
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The purified compound (2) was identified as hahnfett using NMR as follows:
'H-NMR &: 0.80 (m, 6H, Cy6-H), 1.18 (m, 3H, C,-H), 1.54 (m, 4H, C,5-H),
2.24 (m, 1H, C5-H).

3C-NMR &: 14.12, 22.69, 29.70, 31.93.

ah
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4.2. Petroleum ether extract of the flowers

The purified compound (3) was identified as stewertiisin B [(17R)-
19 (18-17)- abeo-2a, 16p, 18p, 23, 24-pentahydroxy-28-norolean-12-ene-3-
one] using NMR.

"HNMR &: 0.78 (s, 3H, C-H), 0.80 (m, 2H, C;-H), 0.81 (s, 3H, Cs-
H), 1.06 (s, 3H, Cy-H), 1.07 (s, 3H, Cys-H), 1.09 (m, 2H, Cye-H), 1.19 (m,
2H, C¢-H), 1.22 (s, 3H, Cy-H), 1.37 (m,1H, C;-H), 1.51-2.23 (m, 11H,
Cg’21'22’5’15'1'11'H), 3.20 (S, 1H, Cle-H), 3.21 (S, 1H, Clg'H), 3.53 (dd, J= 212,
7.08, 1H, C,-H), 4.05 (s, 2H, Cx-H), 4.24 (s, 2H, Cy-H), 5.25 (s, 1H, Cy,-
H).

BCNMR &: 13.11, 16.98, 22.36, 22.63, 24.62, 25.54, 26.76, 28.80,
29.06, 29.23, 29.36, 30.22, 31.69, 33.52, 33.69, 38.76, 46.99, 47.42, 47.63,
48.05, 48.27, 56.95, 61.95, 63.00, 69.26, 125.61, 129.41, 129.55, 173.44.

OH

HO

This compound was

isolated as new compound ©°

from  Phlomis stewartii

(Jabeen et al., 2013). on

OH

CONCLUSION

It is the first time to study the antibacterial activity of Phlomis
floccosa D. Don. vegetative parts and flowers. All the tested bacterial strains
were clinical isolates. It could be concluded that, the most active extractions
of vegetative parts and flowers were petroleum ether and chloroform
extracts, respectively. The compounds of these two fractions were isolated,
purified and identified. Two compounds were isolated from the vegetative
parts namely, 7, 3', 4' trimethoxy quercetin and hahnfett and one compound
from the flowers (stewertiisin B). The antimicrobial activity of the three
isolated compounds were investigated and found that, 7, 3', 4' trimethoxy
quercetin and stewertiisin B posses activity against Klebsiella pneumonia
and Staphylococci aureus, while hahnfett was active against Escherichia
coli, Klebsiella pneumonia and Staphylococci aureus. It was found that, the
three compounds were inactive against Proteus spp. It is recommended to
further study the mechanism of action as antibacterial naturally acting agent
of the isolated compounds, as well as studying the ability to produce them
using tissue culture techniques to facilitate their industrialization.
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