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Abstract
Nowadays, plants have been considered as powerful agents for treatment of disorders
regarding to their traditional use. In Iranian Traditional Medicine (ITM), plants have a special
role in the treatment of various diseases. Burns with their devastating outcomes have been
discussed in ITM as well. In the present study, a polyherbal ointment (PHO), retrieved from
ITM, was formulated for burn healing and it’s HPTLC fingerprint was prepared. Aqueous
extracts of Malva sylvestris and Solanum nigrum leaves and oily extract of Rosa damascena
petals (4.85%, 4.85% and 33%, respectively) were added to white beeswax, eucerin and white
petrolatum as ointment base. In addition to the microbiological tests, physical stability and
rheological behavior of the product were assessed. Fingerprinting of phytochemical constituents
of PHO was performed by using silica gel plates and toluene: ethyl acetate: acetic acid (60:40:1)
and ethyl acetate: formic acid: acetic acid: water (100:11:11:10) as mobile phases. The results
showed that PHO was stable towards physical changes and successfully passed microbiological
tests. Moreover, PHO exhibited plastic behavior which is in favor of a topical burn product.
In addition, HPTLC fingerprinting of PHO demonstrated the presence of several phenolic
constituents corresponding to the plant extracts. Regarding to the role of phenolic compounds
in wound healing process, PHO could be an appropriate candidate for burn healing with respect
to its traditional use in ITM. Moreover, HPTLC fingerprinting could be utilized as an applicable
method for quality control of the prepared formulation.
Keywords: Burns; HPTLC fingerprinting; Iranian Traditional Medicine (ITM); Malva
sylvestris; Rosa damascene; Solanum nigrum.

Introduction
Plants have been considered as potential
agents for prevention and treatment of
disorders in recent years. Herbal products
* Corresponding author:
E-mail: hajimehd@sbmu.ac.ir

are largely preferred to synthetic drugs due
to their widespread availability as well as the
vast empirical and accessible data regarding
to their traditional use. However, modern
scientific methods should be applied to validate
the claims about the therapeutic effects of the
plants, resulting in confirmation the traditional
system of medicine (1). In Iranian Traditional
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in ITM, a combination of aqueous extracts of
Malva sylvestris and Solanum nigrum leaves
and oily extract of Rosa damascena petals has
been frequently used (3-5). Malva sylvestris
L. (Malvaceae), has been traditionally used
to treat skin disorders and injuries (11). It has
been claimed that the leaves of the plant have
powerful anti-inflammatory, antioxidant and
anticancer activity and could be a skin tissue
integrator (12). According to ITM manuscripts,
M. sylvestris L. has cool and wet temperament.
ITM scholars believed that the leaves of this
plant are astringent, desiccant and swelling
reliever which could be useful for burn healing
(8,13). According to the claims retrieved
from oriental medicine, Solanum nigrum L.
(Solanaceae) has been specially utilized for
treatment of inflammation and edema (14).
It has been traditionally believed that the
plant demonstrated healing effect in burns
and infections (15). ITM physicians declared
that aqueous extract of S. nigrum leaves with
its cool and dry temperament, has astringent
and restraint effect, so it has been used as a
swelling reliever in ITM burn prescriptions
with M. sylvestris or other ingredients (3, 4, 8,
9). The therapeutic effects of Rosa damascena
Mill. (Rosaceae), one of the most important
Rosa species in Iran, have been mentioned in
ancient medical books. In addition to perfumery
applications of the essential oil of R. damascena,
it also has exhibited medicinal properties such as
analgesic and anti-inflammatory effects (16, 17).
Moreover, the essential oil of R. damascena has
shown antibacterial, antioxidant and skin wound
healing properties (16). The most common
application form of R. damascena in ITM was its
oily extract, traditionally named “Dohn,ul,vard”,
which was prepared by macerating the petals of
the plant in sesame or olive oil (18). It has been
claimed that the oily extract of R. damascena
has cooling effect as well as desiccant, fleshgrowing, antiseptic and analgesic activity and
has been used with M. sylvestris, S. nigrum or
other ingredients for burn wound healing (3, 8,
9).
In general, the above mentioned herbs are
good candidates for burn healing. Therefore, in
the present investigation, a topical polyherbal
product consisting of M. sylvestris and S. nigrum

Medicine (ITM), plants have been used to
combat various diseases and pathological
conditions. Burns which are one of the most
common and devastating forms of trauma (2)
have been considered in ITM as well (3). Several
ITM prescriptions have been recommended for
burn healing in the form of ointments (3-5).
Ointments, traditionally named “Marahem”, are
one of the most ancient pharmaceutical dosage
forms used in ITM. Many Iranian traditional
scholars believed that «Hippocrates» was the
first who invented this topical dosage form in
order to combine two medicinal components
with different therapeutic effects for a single
target. Based on ITM manuscripts, ointments
are a combination of fine and pulverized drugs
with beeswax, oils, animal fats or bone marrows
which were topically used for injuries, wounds
and some swellings. It has been believed that
beeswax helps to keep the consistency of the
ointments which can prevent flowing of the
formulation and lead to a long-term durability of
the ointment on the skin (6). Oils or oily extracts
were considered as one of the most popular
components of the ointments in ITM. These
dosage forms, traditionally known as “Adhaan”,
are natural herbal medicines which have been
used in ITM to treat various diseases via topical,
oral and even nasal routs. Basically, medicinal
oils were prepared by direct or indirect methods;
In direct approach, the oils were obtained via
compression of oil-bearing parts of the plants
or distillation of aromatic plant components;
while in the latter method, soft and fragrant
aerial parts such as flowers, leaves or fleshy
fruits were macerated in almond, sesame or
olive oil and exposed to the sun or an artificial
heat source for several days (7). In addition to
the therapeutic effects of the oils, keeping the
durability of the ointments on the target organ
and reducing adverse effects of the drugs used in
the formulation were the most important reasons
for their traditional application in ointment
formulations (6). Sesame oil is one of the most
common oil bases used in ITM for preparation
of medicinal oils due to its long-term stability. It
has been claimed that topical application of this
oil can be useful in burns and warm swellings
(8-10).
Among various burn healing prescriptions
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leaves aqueous extracts and R. damascena petals
oily extract was prepared in the form of ointment.
Regarding to the importance of preserving the
quality of herbal products (19, 20), HPTLC
fingerprinting of PHO has been performed
to develop a method for quality control of the
prepared formulation.

mixing the same dilutions of the aqueous plant
extracts with hide powder to separate tannins
from other polyphenols. After shaking vigorously
for 60 min, the mixtures were filtrated and the
above colorimetric procedure was conducted
on the filtrates to determine the contents of
polyphenols which were not adsorbed by hide
powder. Tannin contents of the solutions were
calculated with the following equation:
Content of the tannins (mg/g) = [Total
phenolics content (mg/g) –Non-adsorbed
polyphenols content (mg/g)]
Quantification was done on the basis of
the standard curve of pyrogallol. Results were
expressed as milligram of pyrogallol equivalent
per one gram of dried plant powder. All
measurements were made at room temperature
in triplicate.

Experimental
Plant materials
The flowers of Rosa damascena Mill. were
collected from Kashan, Isfahan Province, Iran in
April 2011 and the leaves of. Malva sylvestris
L. and Solanum nigrum L. were collected from
Shahriyar, Tehran Province, Iran in October
2011. The plants were authenticated in the
Herbarium of Traditional Medicine and Materia
Medica Research Center (TMRC), Shahid
Beheshti University of Medical Sciences,
Tehran, Iran. Voucher specimens of Rosa
damascena Mill. (No. 3378), Malva sylvestris L.
(No. 3377) and Solanum nigrum L. (No. 3375)
have been deposited in the Herbarium of TMRC.
The plants were air-dried, powdered and stored
separately in well-closed containers.

Preparation of the plant extracts and
determination of their total phenolic and tannin
contents
The powdered leaves of M. sylvestris and
S. nigrum were extracted by using decoction
method for 30 min (plant: water 1:20 w/v). The
extracts were filtered and concentrated under
reduced pressure (concentration ratio 100:5).
The powdered petals of R. damascena was
extracted by using sesame oil as solvent (plant:
oil 1:5 w/v). The extraction procedure was done
in an incubator at 40±1°C for five weeks. Every
week, the old herbal powder was replaced with
the new one.
Total penolics and tannin contents of the
extracts were determined by Folin-Ciocalteu
reagent and hide powder as described before
(21). For oily extract of R. damascena, the
colorimetric procedure was conducted on
the methanol fraction of the oil. The results
were expressed as milligram of pyrogallol
equivalent per one milliliter of plant extracts. All
measurements were made at room temperature
in triplicate.

Chemicals
Hide powder was purchased from SigmaAldrich, UK. Sesame oil was obtained from
Henry Lamotte, Germany. All the solvents,
reagents and HPTLC silica gel 60 F254 plates (20
×20 cm) were prepared from Merck, Germany.
Analysis of plant materials
The plants were analyzed according to their
monographs (21, 22) and their total phenolic
contents and tannins were determined by using
Folin-Ciocalteu reagent and hide powder
according to British pharmacopoeia with some
modifications (21). Briefly, the appropriate
dilution of the aqueous plant extract was oxidized
with Folin-Ciocalteu reagent and then the
reaction was neutralized with aqueous solution
of sodium carbonate (29%, w/v). After 30 min
the absorbance of the resulting blue color was
measured at 760 nm using water as compensation
liquid to obtain total polyphenolic contents.
Determination of tannins was conducted in
continuation of the above mentioned method by

Formulation of an optimum base for
polyherbal product
In order to obtain a suitable base for
polyherbal topical ointment, white petrolatum,
white beeswax and eucerin were selected and
several experimental formulations with different
97
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Table 1. Composition of base ingredients in the experimental formulations (%w/w).
Formulation code

Eucerin

White petrolatum

White beeswax

F1

24

26

7

F2

24

29

4

F3

25

28

4

F4

25

29

3

F5

25

30

2

F6

29

24

4

F7

29

25

3

F8

29.5

25

2.5

composition of the mentioned base ingredients
were prepared (Table 1). Sesame oil and water
were applied in the experimental formulations
instead of the oily and aqueous plant extracts
(33% and 9.7%, respectively). Butylated hydroxy
toluene (BHT) was added to the formulations
as antioxidant (0.04%) and methyl and propyl
parabens were used as preservatives (0.2% and
0.06%, respectively). The formulations were
prepared by fusion method (23).
The visual properties of the experimental
formulations were evaluated and formulations
with appropriate appearance, uniform texture
and suitable consistency were selected for other
tests. In accelerated stability tests, samples
of the selected formulations were submitted
to temperature cycles for 28 days (4°C-40°C
cycles, altering each two weeks). The samples
were periodically observed for physical changes
such as phase separation, development of
objectionable color, odor, and consistency.
Centrifugation at 3750 rpm for 15 min was used
to measure the accelerated deterioration of the
selected formulations. The pH values of the
selected formulations, diluted 1:10 in distilled
water, were measured at room temperature using
a pH meter (CH-8603 model, Mettler-Toledo
AG, Switzerland). The most stable formulation
with appropriate pH value, which was resistant
towards physical changes and centrifugation,
was selected as the optimal base for preparation
of polyherbal product. All measurements were
made in triplicate.

extract were used in the proportion of 1:1:4 in
burn prescriptions. In the present investigation,
we applied the mentioned ratio of the plant
materials for preparation of the burn ointment.
Since the aqueous extracts of M. sylvestris
and S. nigrum were used in the formulation,
the ratio of the plant extracts was modified in
the final product. Polyherbal ointment (PHO)
was prepared by using 4.85% of each aqueous
extracts of M. sylvestris and S. nigrum and
33% of R. damascena oily extract in the best
oleaginous base selected from the experimental
formulations.
Briefly, the oily phase consisted of R.
damascena oily extract, white petrolatum,
eucerin and white beeswax was heated in a
beaker to about 70 °C using a water bath. After
melting of all ingredients, the aqueous extracts of
M. sylvestris and S. nigrum, heated to the same
temperature as the oleaginous components, were
added to the oily phase and mixed with a stirrer
(RZR-2020 model, Heidolph, Germany) at 500
rpm. The mixture was slowly cooled and stirred
for 30 min until congealed. BHT and methyl and
propyl parabens were used in PHO by adding to
the oily phase.
After checking the visual properties of PHO,
physical evaluations were performed through
accelerated stability tests, centrifugation and
pH assessment. Finally, PHO was submitted to
viscosity measurement, microbiological tests
and fingerprinting procedure.
Viscosity measurement and evaluation of
rheological properties of PHO
The viscosity of PHO was measured at
room temperature in triplicate, using a cone/

Preparation of polyherbal ointment
Based on ITM manuscripts, M. sylvestris
and S. nigrum leaves and R. damascena oily
98
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Results and Discussion

plate Brookfield DV-Ш Ultra Programable
Rheometer (Brookfield, USA). 0.5 g of
the sample was used in each test. Different
shear rates and shear stresses were applied
on the sample, and the resulting rheogram
was constructed to determine the rheological
behavior and viscosity of PHO.

Formulation of a topical preparation for
burn wound healing
The aims of local burn wound management
are to reduce pain, prevent pathogens invasion,
confirm the integrity of damaged tissue and
promote rapid healing with minimal scarring (25,
26). There are three stages for wound healing:
inflammation, proliferation and remodeling of
the extra cellular matrix. The proliferative phase
is defined by angiogenesis, collagen deposition,
epithelialization and wound contraction (27).
Topically administered drugs are effective
in faster wound contraction due to the larger
availability at the wound site. The medicaments
are dispersed in the base, and later they get
divided after the drug penetration into the living
cells of skin (28). The importance of moisture
for re-epithelialization and angiogenesis is well
recognized (25, 29). Recent literatures have
been claimed that good hydration is the single
most important external factor responsible for
optimal wound healing (30). Ointments are
typically more occlusive and lubricating than
other preparations. Due to the impermeability
and soothing properties of the ointments, these
dosage forms can be successfully used as suitable
bases for topical agents on both partial and fullthickness wounds (31). Oleaginous bases have
protecting effect against the escape of moisture
and are effective as occlusive dressings. In
addition to their emollient effect, these bases
can remain on the skin for long periods without
drying out (23). Moreover, oleaginous bases
may encourage absorption of the medicaments
through the skin by improving hydration (32).
In this investigation, a polyherbal ointment
was formulated for burn wound healing based on
ITM prescriptions. The results of analysis of the
plants and their extracts, used in the formulation,
have been shown in Table 2. According to the
results, the petals of R. damascena contained
more phenolic compounds and tannins compared
to the leaves of M. sylvestris and S. nigrum
while, the aqueous extract of S. nigrum appeared
to possess the most content of polyphenols and
tannins among the examined plant extracts. In
order to achieve the best oleaginous base for the
product, eight formulations with various amounts

Microbiological tests
Microbial limit tests including total viable
count (TVC) and tests for specified bacteria
(Staphylococcus aureus and Pseudomonas
aeroginosa) were conducted on PHO according
to WHO guideline (24).
HPTLC fingerprinting of polyherbal ointment
In order to extract PHO components for
high performance thin-layer chromatography
(HPTLC), 5 g of PHO was extracted with 2.5
mL of methanol followed by 10 mL water.
Aqueous extracts of M. sylvestris and S. nigrum
and methanol fraction of Rosa damascena oily
extract were used as standard materials. Thin
layer chromatography was performed by spotting
methanol and aqueous fractions of polyherbal
ointment and standards on pre-coated silica
gel plate using Camag Linomat 5 automatic
sample spotter and 100 µL Hamilton syringe.
The samples, in the form of band of length
10 mm, were spotted 10 mm from the bottom
using nitrogen aspirator. The development
was carried out using mobile phase systems І
(toluene: ethyl acetate: acetic acid 60:40:1)
and ІІ (ethyl acetate: formic acid: acetic acid:
water 100:11:11:10), respectively. At the first,
plates were developed with solvent system І to
the distance of 185 mm in order to separate less
polar constituents. Then they were dried and
developed with solvent system ІІ to the distance
of 90 mm to detect higher polar substances.
Pre-saturation of the chromatographic chamber
was performed for both systems for 30 min. The
plates were sprayed with NP/PEG reagent (1%
methanolic
diphenylboryloxyethylamine/5%
ethanolic
polyethylene
glycol
4000).
Densitometric scanning was performed on
Camag TLC scanner III with Wincats 1.3.0
software (Camag, Switzerland) at 366 nm in the
fluorescence mode with slit dimension of 6.00×
0.20 mm, micro.
99
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Table 2. Analysis of Malva sylvestris, Solanum nigrum, Rosa damascena and their extracts.
Plant materials Total ash %

Acid insoluble
ash%

Loss on
drying%

Swelling index

4.9 ± 0.5

11.8 ± 0.3

M.sylvestris

15.7 ± 0.1

0.3 ± 0.0

S.nigrum

17.6 ± 0.1

2.5 ± 0.2

-

R.damascena

4.5 ± 0.1

-

10.8 ± 1.3

Total polyphenols*

Tannins*

plant

Extract

Plant

Extract

7.1 ± 0.9

9.1 ± 0.0

1.9 ± 0.1

1.1 ± 0.3

-

9.4 ± 1.2

10.9 ± 0.7

3.7 ± 0.2

1.3 ± 0.1

-

34.5 ± 1.2

0.1 ± 0.0

20.4 ± 2.1 0.006 ± 0.002

*Data expressed as milligram of pyrogallol equivalents per gram plant powder or per milliliter extract.

of white petrolatum, eucerin and white beeswax
were prepared based on construction of a ternary
phase diagram. Table 1 shows the composition
of base ingredients in the prepared experimental
formulations. The attempts were made to
investigate the effects of changing the proportion
of base ingredients on physical properties of the
formulations. The results showed that increasing
the proportion of white beeswax, enhanced the
stiffness of the formulation which led to a solid
texture base (Formulation F1). On the other hand,
the raised eucerin content (Formulations F6, F7
and F8) or decreased amount of white beeswax
resulted in loose consistency of the prepared
formulations (Formulation F5). Moreover, the
glossy appearance of the formulations was
increased in accordance with the enhancement
of white petrolatum proportion (Formulations
F2, F3, F4 and F5). By evaluating the visual
properties, formulations F2, F3 and F4 presented
appropriate consistency and uniformity with
suitable glossy appearance. Moreover, these
formulations showed acceptable pH values
(6.35±0.13, 6.22±0.07 and 6.27±0.11 for F2F4, respectively). Due to the optimum visual
properties and pH values, formulations F2-F4
were submitted to accelerated stability tests and
centrifugation. Finally, formulation F3 exhibited
the most stability towards physical changes,
so it was selected as the most suitable base
formulation for preparation of the polyherbal
product.
Polyherbal ointment (PHO) composed of
4.85% of each aqueous extracts of M. sylvestris
and S. nigrum, R. damascena oily extract (33%),
white petrolatum (28%), white beeswax (4%),
eucerin (25%), BHT (0.04%) and methyl and
propyl parabens (0.2% and 0.06%, respectively).
The product was glossy brownish green
with rose odor. In addition to its appropriate
consistency, uniformity and pH value (5.63±

0.05), PHO was spread easily on the skin. No
signs of phase separation and physical changes
were observed in PHO during physical stability
tests and centrifugation, thus the formulation
was satisfactory with respect to its physical
parameters. The results of microbiological tests
were consistent with WHO guideline (24).
Determining the rheological behavior of
PHO
Nowadays, rheological behaviors including
viscous, elastic and plastic properties and
combinations of these, viscoelasticity, are
considered among the most important and
substantial characteristics for semisolids and
topically used vehicles (33, 34). Rheology
measurements provide a simple and effective
means to compare the structural properties of
semisolid vehicles (34) and lead to obtain an
acceptable formulation with desirable viscosity,
stability and durability on the skin surface (35).
The rheogram of PHO was obtained by using
Brookfield stainless steel cone/plate viscometer
(Figure 1). According to the figure, the rheogram
of PHO was non-linear indicating non-Newtonian
behavior. Since the curve did not start from the
origin, it can be concluded that PHO showed the
plastic (Bingham) rheological behavior. As it
turned out, with a more accurate view of the end
points, the curve is converted to a line that shows a
typical characteristic of plastic behavior which is
expected for semisolid products. Regarding to the
features of Bingham bodies, it could be expected
that the ointment exhibited a yield value. In order
to measure the yield value of PHO, the log values
of shear stress were plotted against the log values
of shear rate (Figure 2).
By calculating the antilog of y-intercept of the
equation (y = 0.1246x+ 2.4665) corresponding
to the linear plot, the yield value was determined
(292.75±15.28 Pa).
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Figure 2. The linear plot of log shear stress-log
shear rate for the polyherbal ointment (PHO) (n
= 3, data points are presented as mean ± SD).
By calculating the antilog of y-intercept of the equation (y = 0.1246x + 2.4665) corresponding
to the linear plot, the yield value was determined (292.75 ± 15.28 Pa).
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