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Original Article
Investigating the Quality Control, Antimicrobial, and 
Antioxidant Evaluation of the Ointment “Marham-i-
Raal” Used in the Unani System of Medicine

Background: The global promotion of herbal products is not at par due to a lack of quality 
control studies. Marham-i-Raal, a pharmacopoeial ointment, treats various types of ulcers and 
wounds. 

Objectives: The present study evaluates the quality control, antimicrobial, and antioxidant 
properties of Marham-i-Raal.

Methods: The quality control parameters, including loss of weight on drying, pH, total ash 
value, acid-insoluble ash value, heavy metal analysis, microbial load, and high-performance 
thin-layer chromatography of Marham-i-Raal, were carried out. Moreover, the antimicrobial 
and antioxidant activities of Marham-i-Raal were also investigated. 

Results: The quality control findings of Marham-i-Raal, including weight loss on drying, pH, 
total ash value, acid-insoluble ash value, heavy metal analysis, and microbial load, were found 
within the normal limits. The antimicrobial study of Marham-i-Raal has shown promising 
effects against gram-positive bacteria and Candida albicans. The antioxidant effects of the 
test drug were also found to be significant at higher concentrations against 2,2-diphenyl-1-
picrylhydrazyl and 2,2’-azino-bis-(3-ethylbenzothiazoline-6-sulfonic) acid methods. 

Conclusion: The standards developed for the quality control of Marham-i-Raal may be 
referred to in the future for further studies. This important Unani ointment may be clinically 
used to treat non-healing ulcers and wounds.
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Introduction

urrently, the global propensity for using 
synthetic drugs has been shifted toward 
herbal medicines, which is also referred 
to as the return to nature. Botanicals are 
considered a rich source of medicinal 
properties for the management of many 

ailments of the body. The renaissance of complemen-
tary and alternative medical systems, including herbs, 
has deliberated to raise the demand and trade of herbal 
medicines, which has turned down their quality, mainly 
because of deficient quality control parameters and reg-
ulations for herbal drugs. The World Health Organiza-
tion (WHO) has stressed the necessity of checking the 
quality of medicinal products used in complementary 
and alternative medical systems by applying modern 
methodologies and standards. To conquer the deficien-
cies found in the pharmacopoeial monographs, other 
important parameters to explore the quality and purity 
of herbal products may also be used [1]. The Unani sys-
tem of medicine is one of the oldest systems proven to 
have productive treatment strategies. In Unani medicine, 
several systemic and topical dosage forms are used to 
treat various diseases [2]. Marham-i-Raal, a pharmaco-
poeial formulation, acts as dāfi‘-i-ta‘affun (antiseptic) 
and mudammil (healing agent) and is topically used in 
the treatment of qurūh-i-ātshak (syphilitic ulcers), qurūh 
al-anf (nasal ulcers), nāsūr (fistula) [3], qurūh (ulcers), 
jurūh (wounds) [4], etc. This ointment helps remove the 
slough materials and necrosed tissues from the site of 
the wound and produces granulation tissues, which help 
heal wounds. It also augments the collagen concentra-
tion along with diminishing fibrous tissues at the site of 
wounds, which causes increased epithelialization and 
contraction of the wound [5]. This pharmacopoeial for-
mulation contains four plant-derived drugs, including 
Kafoor (Cinnamomum camphora [Linn.] Nees & Eb-
erm.), Raal (Vateria indica L.), Kath Safaid (Acacia cat-
echu [Linn. f.] Willd.), and Roghan Kunjad (Sesamum 
indicum L. oil) and one animal-derived drug, i.e. Mom 
Safaid (Beeswax) [3]. The standardization of Unani 
formulations is the current need for their worldwide ac-
ceptance [6]. The quality control of Marham-i-Raal has 
not yet been carried out in Unani medicine. Hence, its 
standardization was carried out using physicochemical 
evaluation, heavy metal analysis, microbial load, and 
high-performance thin-layer chromatography (HPTLC). 
Moreover, the antimicrobial and antioxidant activities of 
Marham-i-Raal were also carried out to explore its anti-
microbial and antioxidant properties scientifically. 

Materials and Methods

Source of data collection

The data were collected from the GMP-certified Phar-
macy and Drug Testing Laboratory approved by the 
State Drug Licensing Authority, Tamil Nadu, i.e. Drug 
Standardization Research Unit and Microbiology Lab 
of the Regional Research Institute of Unani Medicine, 
Chennai, Central Council for Research in Unani Medi-
cine, New Delhi, Ministry of Ayush, Government of In-
dia. The study was carried out in January 2023.

Collection of materials and chemicals

The ingredients of Marham-i-Raal were procured from 
an authorized drug supplier in Chennai, Tamil Nadu, and 
authenticated by Mageswari, pharmacognosist, Depart-
ment of Pharmacognosy, Regional Research Institute of 
Unani Medicine, Chennai. The chemicals and reagents 
used in the quality control evaluation of Marham-i-Raal 
were obtained from authorized and registered suppliers 
in Chennai. 

Preparation of Marham-i-Raal

The ointment was prepared as per the composition of 
ingredients and method described in the National For-
mulary of Unani Medicine, Part I [3] at the GMP-certi-
fied pharmacy of Regional Research Institute of Unani 
Medicine, Chennai. The botanical ingredients, such as 
Kafoor (Cinnamomum camphora), Raal (Vateria in-
dica), and Kath Safaid (Acacia catechu), were ground 
separately by using a pulverizer. The powdered drug 
was then sieved using the sieve number 100. After siev-
ing the powder, individual ingredients were uniformly 
mixed using a double-cone blender. The given ratio of 
Mom Safaid (beeswax) was then added to Roghan Kun-
jad (Sesamum indicum L. oil) and heated over a low 
flame. The powdered drug was mixed in the base and 
well-mixed using a planetary mixer machine. The pre-
pared ointment was stored in a tightly sealed container 
[3]. The prepared formulation of 10 g contains Kafoor (2 
g), Raal (2 g), Kath Safaid (2 g), Mom (2 g), and Roghan 
Kunjad (2 mL).

Quality control

The quality control parameters, including organoleptic 
characters, foreign matter, weight loss on drying, pH, 
ash values, microbial load, aflatoxins, heavy metals, and 
high-performance thin-layer chromatography, were car-
ried out using standard methods.

C
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Foreign matter

The foreign matters present in the individual ingredi-
ents and the formulation were checked in daylight with 
the naked eye [6]. 

Loss of weight on drying at 105°C

The weight loss on drying at 105°C is designed to mea-
sure the water in a dried sample under specified conditions. 
An accurately weighed 10 g of Marham-i-Raal was placed 
without preliminary drying after being accurately weighed 
in a tarred evaporated dish. This was dried at 105°C for 
5 h and weighed. Drying and weighing were repeated at 
every 1-h interval until the weight was found to be con-
stant. A constant weight was reached when two consecutive 
weights, after drying for 30 min and cooling for 30 min in a 
desiccator, showed not more than a 0.1 g difference evalu-
ated based on the guidelines mentioned in the Unani Phar-
macopoeia of India, part II, volume land WHO guidelines 
for quality control of herbal materials [7, 8].

pH of 5% solution

The pH of a 5% aqueous solution of the test drug was 
determined by following the standard methods described 
in the Unani pharmacopoeia of India (UPI) [7]. A weight 
of 5 g of the drug was dissolved in a measured 100 mL of 
water and filtered, and the pH of the filtrate was checked 
with a standardized glass electrode.

Ash values

The test sample’s total ash and acid insoluble ash val-
ues were also determined following the standard meth-
ods described in the UPI and WHO guidelines for qual-
ity control of herbal materials [7, 8].

Heavy metal analysis by atomic absorption spec-
trometer

The quantitative analysis of heavy metals, including 
cadmium and lead, was accomplished using an atomic 
absorption spectrometer (Thermo Scientific, iCE 3000 
model) using SOLAAR, AA software, version 11.10.

Sample preparation for atomic absorption spec-
trometer 

An amount of 0.5 g of the ointment was transferred 
into a TFM-PTFE Microwave digestion tube (50 mL), 
and 6 mL of concentrated HNO3 was added. The sample 
was then allowed to undergo hot digestion using the An-
ton Paar Microwave digestion system (Multi-wave GO 

Plus) from 0°C to 200°C for 30 min. After that, the pres-
sure was released slowly from the TFM digestion tube, 
and it was allowed to release nitric acid fumes, followed 
by two portions of 5 mL of deionized water. The digested 
sample was transferred into a 100 mL volumetric flask 
using Whatman (No. 1) filter paper. The sample was 
made into 100 mL by adding deionized water. We have 
modified and adopted the procedures mentioned in the 
following references [9] for microwave digestion.

Microbial load

The microbial limit tests for the bacterial count, total 
fungal count, and specific microorganisms were carried 
out using the standard methods mentioned in the Unani 
Pharmacopoeia of India, part II, volume I [7].

High-performance thin layer chromatography

A total of 5 µL of the alcohol extract of the formulation 
was applied on an aluminum plate pre-coated with silica 
gel 60 F254 HPTLC plate (5×10 cm, E. Merck) by em-
ploying a CAMAG ATS4 sample applicator. The plates 
were developed up to a distance of 8 cm in the CAMAG 
twin-through glass chamber (10×10), using 10 mL of the 
developing system (toluene: Ethyl acetate: Formic acid; 
9.0:1.0:0.01) as the mobile phase, previously saturated 
with solvent for 15 min at 26°C, and dried at room tem-
perature. The mobile phase was chosen after testing dif-
ferent solvent systems of varying polarity. Data was pro-
cessed using Win CATS planar chromatography manager 
software and scanned under UV 254 and 366 nm [10].

Antimicrobial activity

Agar disc diffusion method

The antimicrobial activity of Marham-i-Raal was investi-
gated by the disc diffusion method [11]. The test strains, in-
cluding Staphylococcus aureus (ATCC 27853), Escherichia 
coli (ATCC 25922), Klebsiella pneumonia (ATCC 700603), 
Bacillus cereus (Clinical Cochin University), and C. albicans 
(Clinical Cochin University), were collected from the Centre 
for Drug Discovery and Development, Sathyabama Institute 
of Science and Technology, Chennai. The plates were pre-
pared with 20 to 25 mL of Muller-Hinton agar. One loopful of 
inoculum from each bacterial culture to be tested was spread 
on agar plates with a sterile swab moistened with the bacterial 
suspension. Subsequently, the sterile disc was dropped with 
50 µL of test extract and allowed to diffuse at room tempera-
ture. The plates were incubated at 37°C for 24 h. After 24 h of 
incubation, the test determines the efficacy of the test drug in 
terms of the zone of inhibition of the organism [12].
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Antioxidant activity

Diphenyl-1-picrylhydrazyl radical scavenging ac-
tivity

The free radical scavenging capacity of Marham-i-Raal 
was evaluated based on the method described by Brand-
Williams et al. (1995) [13] with slight modifications. An 
amount of 1.5 mL of 0.1 mM diphenyl-1-picrylhydrazyl 
solution in methanol was mixed with 1 mL of the Unani 
formulation solution of different concentrations, i.e. 25, 
50, 75, and 100 μg/mL. Blank samples were prepared, 
and L-ascorbic acid was used as a standard. These tubes 
were thoroughly mixed and kept in the dark for 30 min, 
and their absorbance was measured at 517 nm using an 
ultraviolet-visible spectrophotometer [14]. The percent-
age of inhibition was calculated using the Equation 1:

1. % of inhibition=A(control)-A(test)×100/A(control)

2,2’-azino-bis-(3-ethylbenzothiazoline-6-sulfonic) 
acid assay

The free radical scavenging activity of Marham-i-Raal 
was also determined by the 2,2’-azino-bis-(3-ethylben-
zothiazoline-6-sulfonic) acid (ABTS) radical cation de-
colorization assay. The ABTS+ cation radical was pro-
duced by the reaction between 7 mM ABTS in water and 
2.45 mM potassium persulfate (1:1), stored in the dark 
at room temperature for 12-16 h before use. The ABTS+ 
solution was then diluted with methanol to obtain an ab-
sorbance of 0.700 at 734 nm. After adding 500 μL of the 
Unani formulation to 3.5 mL of diluted ABTS+solution, 
the absorbance was measured for 30 min after the initial 
mixing. An appropriate solvent blank was run in each as-
say. All the measurements were carried out at least three 

times. The percent inhibition of absorbance at 734 nm 
was calculated using the Equation 2:

2. ABTS+Scavenging effect (%)=((AB–AA)/AB)×100,

Where AB is the absorbance of ABTS radical+methanol, 
and AA is the absorbance of ABTS radical+sample ex-
tract/standard. Trolox was used as a standard substance 
[15].

Statistical analysis

The antimicrobial and antioxidant potentials of Mar-
ham-i-Raal were determined in duplicate in all trials. 
The Mean±SD are used to express the data. The data was 
statistically examined for standard deviation using MS 
Excel, and a graph was created using Origin Pro3.

Results

Quality control

Organoleptic characters

The organoleptic evaluation of Marham-i-Raal re-
vealed that it was tasteless, reddish-brown in color, and 
had a characteristic odor. 

Physicochemical standardization

No foreign matters were detected in any ingredients of 
the formulation or in the preparation itself. The moisture 
content in Marham-i-Raal was 11.15%. The pH of a 5% 
aqueous solution of the test drug was determined to be 
6.7%. The total ash and acid-insoluble ash values were 
recorded at 3.96% and 1.55%, respectively. 

Table 1. Microbial load in Marham-i-Raal 

No. Parameters Results Remarks

1. Total bacterial count 15x104 CFU/g

Within permissible limits as per UPI

2. Total fungal count 2x105 CFU/g

3. Enterobacteriaceae Absent

4. E. coli Absent

5. Salmonella spp. Absent

6. S. aureus Absent

7. P. aeruginosa Absent 

UPI: Unani Pharmacopoeia of India.
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Heavy metal analysis

The findings showed that lead was not found in Mar-
ham-i-Raal, whereas cadmium was 0.0077 mg/L.

Microbial load

The results regarding the microbial load are illustrated 
in Table 1. 

Hight-performance thin layer chromatography 
fingerprint profile

The HPTLC chromatogram of the alcoholic extract of 
Marham-i-Raal under UV-254 nm (absorbance mode) 
has observed 8 spots, amongst which the Rf value of 
0.50 contributes to the highest area percentage, which 
denotes the presence of a prevalent compound of interest 
in the formulation, while the Rf of 0.72 ranked the sec-
ond highest area percentage (Figures 1, 2 and 3). Simi-
larly, the HPTLC chromatogram of the alcoholic extract 

Table 2. Antimicrobial evaluation of Marham-i-Raal

Organism
Zone Diameter (mm)

50 mg/mL 100 mg/mL Standard

S. aureus 12 7 31 (Amp)

B. cereus 19 11 45 (Amp)

E. coli - - 18 (Nx)

K. pneumoniae - - 21(Nx)

C. albicans 18 10 - (Ap)

Abbreviations: Amp: Ampicillin 10 µg; Nx: Norfloxacin10 µg; Ap: Amphotericin 20 µg.

UV – 254 nm UV – 366 nm V - S Reagent

Figure 1. High-performance thin-layer chromatography finger print profile of alcohol extract of Marham-i-Raal
Notes: Solvent system: Toluene: Ethyl acetate: Formic acid (9.0: 1.0: 0.01) 1.5 µL
Track ‘A’. Batch – 1: Track ‘B’; Batch - 2
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Figure 2. High-performance thin-layer chromatography fingerprints of Marham-i-Raal in alcohol extract at 254 nm

Figure 3. Rf values of Marham-i-Raal in alcohol alcohol extract at 254 nm (absorbance mode)

Figure 4. High-performance thin-layer chromatography fingerprints of Marham-i-Raal in alcohol extract at 366 nm

Figure 5. Rf values of Marham-i-Raal in alcohol in alcohol extract at 366 nm (fluorescence mode)
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Figure 6. Growth inhibition of bacterial and fungal strains by Marham-i-Raal

Figure 7. 2,2-diphenyl-1-picrylhydrazyl antioxidant activity of Marham-i-Raal
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of Marham-i-Raal under UV-366 nm (florescence mode) 
has shown 7 spots, amongst which the Rf value of 0.44 
was found to be the dominant component, constituting 
about 38.98% as compared to the other six spots (Fig-
ures 1, 4 and 5).

Antimicrobial activity

The results of the antimicrobial activity of Marham-i-
Raal are provided in Table 2 and Figure 6. 

Antioxidant activity 

The 2,2-diphenyl-1-picrylhydrazyl radical scavenging 
activity of Marham-i-Raal was compared to that of the 
synthetic antioxidant standard L-ascorbic acid. The max-
imum inhibition was obtained in a 100 mg/mL concen-
tration, and the percentage of inhibition was 72.84, with 
an IC50 value of 64.14 mg/mL (Figure 7). The ABTS 
scavenging activity of the formulation showed promis-
ing results at a 100 µg/mL concentration with 69.72% 
inhibition and an IC50 value of 57.74 mg/mL (Figure 8).

Discussion

Quality assurance is essential to ensure the quality of 
herbal products in all traditional systems of medicine. In 
this regard, various modern techniques, including mac-
roscopic, microscopic, physicochemical, phytochemical, 
chromatographic fingerprinting, biological evaluations, 
etc. are investigated [16]. The present study was car-
ried out to evaluate different quality control parameters 
of Marham-i-Raal to ensure its quality since no mono-

graph on this pharmacopoeial has been published in the 
Unani Pharmacopoeia of India, part II. As per the WHO 
guidelines published in 2011, herbal products should not 
be contaminated with insects, moulds, animal excreta, 
soil, dust, sand, stones, etc. [8]. The study has reported 
that no foreign matter was detected in any ingredients of 
the formulation or in the preparation itself, showing the 
tested drug’s purity. The presence of excess water con-
tent in herbal products may cause the growth of micro-
organisms [8]. The amount of water in herbal materials 
should be between 10% and 20% to avoid decomposi-
tion [17]. The present study has reported the presence 
of moisture content in Marham-i-Raal to be within an 
acceptable limit, indicating its good storage, handling, 
and manufacturing. The pH of the formulation tested in 
this study was slightly acidic. The pH of the skin sur-
face should be acidic, which plays a pivotal role in main-
taining the homeostasis and barrier permeability of the 
stratum corneum. Thus, it is recommended that topical 
drugs’ pH be acidic between the range of 4-6 [18]. Inor-
ganic salts in a drug, either naturally or adulterated, may 
be checked through the ash value parameter [19]. The 
entire amount of material left over after ignition is called 
the total ash value, which may contain physiological or 
non-physiological ash. The amount of silica, including 
sand and siliceous earth, is measured through the acid-
insoluble ash value parameter [20]. In the present study, 
the total ash and acid-insoluble ash values were within 
the normal range. The plants are considered to have a 
greater affinity to accumulate heavy metals [21]. Lead, 
cadmium, arsenic, and mercury are regarded as the most 
toxic heavy metals, which may cause cancer in humans 
[22]. Lead poisoning leads to high blood pressure and 

Figure 8. 2,2’-azino-bis-(3-ethylbenzothiazoline-6-sulfonic) acid antioxidant activity of Marham-i-Raal
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damage to the brain and kidneys. Cadmium is harmful to 
the respiratory system and leads to cardiac as well as kid-
ney problems [23]. The heavy metal analysis report of 
Marham-i-Raal revealed that lead was not detected in it, 
whereas cadmium was within the permissible limit [7]. 
The total microbial count and fungal count were found 
within the permissible limits in the test sample. Specific 
microbes, such as Salmonella spp., Enterobacteriaceae, 
E. coli, Pseudomonas aeruginosa, and S. aureus were 
absent. The HPTLC fingerprint profile of the alcoholic 
extract of Marham-i-Raal showed the presence of vari-
ous phytoconstituents. This is the first such characteriza-
tion report of Marham-i-Raal by the HPTLC method. 
Hence, the obtained HPTLC fingerprinting data may be 
helpful in the authentication of this compound formu-
lation. Furthermore, quantification of these active con-
stituents by using biomarkers may be carried out in the 
future for further exploration. The antimicrobial reports 
of Marham-i-Raal revealed that it was potentially effec-
tive in suppressing the growth of gram-positive bacteria 
and a fungal strain with variable potency in two different 
concentrations. Studies have reported that the linalool 
present in C. camphora is highly effective against C. al-
bicans and S. aureus. Likewise, terpenes found in Acacia 
catechu have been reported to have antimicrobial activ-
ity against S. aureus, Bacillus spp., and C. albicans. The 
monoterpene compounds found in Vateria indica are 
also responsible for suppressing the growth of several 
microorganisms [24]. The antioxidant study has shown 
that the Unani formulation possesses significant antioxi-
dant effects at higher concentrations, almost similar to 
standard drugs. The antimicrobial and antioxidant prop-
erties of Marham-i-Raal found in the present study have 
validated the claims of Unani medicine for its use as an 
antiseptic and healing agent. 

Conclusions

The standards developed for the quality control of Mar-
ham-i-Raal may be used as standards in future studies. It 
is also recommended that this pharmacopoeial ointment 
be topically may to treat wounds and ulcers. 
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