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Abstract: The leaves of Murraya koenigii (L) spreng (rutaceae) are reported to have great
medicinal value such as antibacterial, anti inflammatory, antidiabetic, etc. Pharmacognostic
evaluation including foreign matter, moisture content, ash value and extractive values were
carried out. Phytochemical screening including qualitative chemical examination was
performed. Phytochemicals such as carbohydrates, alkaloids, sterols, tannins, volatile oils,
saponins, Anthraquinone glycosides, and flavanoids are reported. Carbazole alkaloids which
are abundantly present in the leaves, fruits, roots and bark of this plant have been reported for
their anti diabetic, antioxidant, wound healing activity, anticancer. Wound healing is the
process of repair that follows injury to the skin and other soft tissues. Wounds are inescapable
events in life. Wounds may arise due to physical, chemical or microbial agents. Healing is
survival mechanism and represents an attempt to maintain normal anatomical structure and
function. These natural agents induce healing and regeneration of the lost tissue by multiple
mechanisms. Literature reports elsewhere indicate that Murraya koenigii possess wound
healing property. Therefore this work is aimed at investigating the wound healing effect of
herbal ointment formulated with Murraya koenigii.
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INTRODUCTION
Nature has provided a complete store-house of remedies to cure all aliments of mankind. In
addition to being a good source of anti-infective agents, they are also cost-effective and have
fewer side effects. The presence of various life sustaining constituents in plants has always
encouraged scientists to carry out investigations for finding new therapeutic agents for the
various fields of biomedicine. WHO estimates indicate that 80% of the population, mostly in
developing countries still relies on plant-based medicines for primary care.. The different
systems of medicinal usage practiced in India, Ayurveda, Unani, Siddha, and Homeopathy,
utilize a large number of plants for treatment of human and animal diseases. Thus, India has
rich plant diversity and houses about 47,000 plant species, out of these 7,500 have medicinal
value; but only 800 plant species are used in the preparation of herbal drugs. A large number of
plants still remain unexplored with regard to their medicinal properties and they can be sources
of potential bioactive compounds for the development of new “leads” to combat various
diseases.
Murraya koenigii L. (family: Rutaceae) with very pungent aromatic leaves is a plant which has
various important uses in traditional system of medicine. Based on ethnomedicine, Murraya
koenigii is used as a stimulant, antidysentric, antiemetic, flavoring agent and for management
of diabetes mellitus1. Carbazole alkaloids which are abundantly present in the leaves, fruits,
roots and bark of this plant have been reported for their anti diabetic, antioxidant, wound
healing activity, anticancer. Diabetes mellitus is metabolic disorders of multiple actiology
characterize by chronic hyperglycaemia with disturbance of carbohydrates, fat and protein
metabolism resulting from defects in insulin secretion, insulin action or both. Management of
this disease may include life time modifications, diet, and exercise long term use of oral
hypoglycaemic agents or insulin therapy. Since ancient times plant have been plant have been
and exemplary source of medicine. The search for plants with hypoglycaemic even though,
literature reports elsewhere indicates that Murraya koenigii possess hypoglycaemic property.
Therefore this work is aimed at investigating the wound healing effect of herbal ointment
formulated with Murraya koenigii.
MATERIALS AND METHODS:
Collection of plant: The fresh leaves of M. koenigii were collected from Mansarovar, Jaipur ,
Rajasthan, in the month of December,2014 and were identified by the taxonomist, Mr. Vinod
Kumar, Department of Botany, Rajasthan University, Jaipur, Reg. No. RUBL211486.
Chemicals and Reagents: Emulsifying Wax, Liquid Paraffin, White Soft Paraffin, Tween 80,
Methanol, chloroform, Ethyl acetate, Petroleum ether, Dragendoff’s reagent, Hager’s Reagent,
Wagner’s Reagent, Mayer’s Reagent, Tannic acid, Vanilline HCl, Bromine water, Conc. HCl, Dil.
Available Online at www.ijprbs.com

434

Research Article
CODEN: IJPRNK
Rajesh Asija, IJPRBS, 2015; Volume 4(3): 433-443

ISSN: 2277-8713
IJPRBS

HCl, Conc. H2SO4, Gelatin, Magnesium turnings, ammonia solution, CCl4, Antimony Trichloride,
Acetic anhydride.
Equipments: Soxhlet apparatus, digital balance, bunsen burner, pH meter, glass wares, UV
spectrophotometer, Magnetic stirrer, hot air oven.
i. Physiochemical analysis:

Determination of Loss on Drying: 5 g of the sample (without preliminary drying) was
weighed and placed in a tarred evaporating dish. It was dried at 105˚ C for 5 hours and at 1
hour interval until difference two successive weighing corresponded to not more than
0.25%.



Foreign Organic Matter: 100 g of drug sample to be examined was spread on thin layer.
Foreign matter was inspected with lens. Foreign matter was separated and drug sample was
weighed again.



Determination of Total Ash: About 2 g of sample was accurately weighed in a tarred silica
dish at a temperature not exceeding 450o C until it was free from carbon. Then it was
cooled in desiccator and weighed. The percentage of total ash was calculated with
reference to the air dried drug.



Determination of Acid Insoluble Ash: The total ash obtained was boiled for 5 minutes with
25 ml of dilute hydrochloric acid; the insoluble matter obtained was collected on an ash less
filter paper, washed with hot water and ignited to constant weight. The percentage of acid
insoluble ash was calculated with reference to the air dried drug.



Water-soluble Ash: The ash obtained in the determination of total ash was boiled for 5
minutes with 25 ml of water. The insoluble matter was collected on an ash less filter paper
and washed with hot water. The insoluble ash was transferred into a tarred silica crucible
and ignited for 15 minutes at a temperature not exceeding 450 o C. The weight of the
insoluble matter was subtracted from the weight of the total ash. The difference in weight
was considered as the water- soluble ash was calculated with reference to the air dried
drug.



Determination of Water-Soluble Extractive: 5 g of test sample was weighed and macerated
with 100 ml of chloroform water in a closed flask for twenty-four hours, shaking frequently
during six hours and allowing standing for eighteen hours. It was filtered rapidly, taking
precautions against the loss of solvent. 25 ml of the filtrate was taken and evaporated to
dryness in a tarred flat bottomed shallow dish at 105 o C, to constant weight and weighed
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the percentage of water soluble extractive was calculated with reference to the air dried
sample.


Determination of Alcohol-Soluble Extractive: 5 g of test sample was weighed and
macerated with 100 ml of ethanol (95%) in a closed flask for twenty-four hours, shaking
frequently during six hours and allowing standing for eighteen hours. It was filtered rapidly,
taking precautions against the loss of solvent. 25 ml of the filtrate was taken and
evaporated to dryness in a tarred flat bottomed shallow dish at 105 o C, to constant weight
and weighed the percentage of water soluble extractive was calculated with reference to
the air dried sample.

ii. Preparation of different extracts of Murraya koenigii leaves:The leaves of Murraya koenigii were dried in shade under normal environmental condition and
homogenized to coarse powder and stored in opaque screw tight jars until use. Powdered drug
was charged into soxhlet apparatus and extraction was carried out with following solvents
succesively.1) Petroleum ether (40-60oC), 2) Chloroform, 3) Ethyl acetate, 4) Methanol, 5)
Water. Each time before employing the solvent of higher polarity marc was dried. Each extract
was then concentrated using rotary vacuum evaporator at 40-50oC under vacuum and dried
residue was collected in an opaque glass bottles for further studies.
iii. Phytochemical Analysis: The methanolic extract obtained after soxhletation was subjected
to various phytochemical screening to reveal the presence of various active
phytoconstituents.
iv. Formulation of Ointment:
S.NO.
1.
2.
3.
4.
5.

INGREDIENT
Methanolic Extract
Emulsifying Wax
White Soft Paraffin
Liquid Paraffin
Tween 80

QUANTITY(g)
1
3
5
2
q.s.

Required quantities of ointment bases were weighed and heated up to 70-75oC and stirred until
a uniform mass was obtained. To this adequate amount of methanolic extract of Murraya
koenigii and Tween 80 were added and stirred well until a homogenous mass was obtained.
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v. Evaluation:


Color and Odour:

Colour and odour was examined by visual examination.


Loss on drying:

Loss on drying was determined by placing ointment in petridish on water bath and dried at
105oC in hot air oven.


pH:

The pH of ointment was determined by using digital pH meter, which was calibrated before
each use with standard buffer solutions at pH 4, 7. 1 gm of ointment was dissolved in 100 ml of
distilled water and stored for 2 hours. The electrodes were inserted into the sample to take
reading at room temperature.


Spreadability:

Spreadability is expressed in terms of time in sec.’s taken by two slides to slip off from the
ointment when placed in between the slides under the direction of a certain load. The excess
amount of sample was placed between the two glass slides and a definite amount of weight
was placed on these glass slides to compress the glass slides of uniform thickness. A weight of
70 g was added and the time required to separate the two slides was noted. Spreadability was
calculated by using the formula:
S=M.L/T
Where M= weight tied to the upper slide, L= length of glass slide, T= time taken to separate the
slides.


Viscosity:

Viscosity of the formulation was checked using a Brookfield viscometer. The ointment was
rotated at 0.3, 0.6, 1.5 rotations per min. The viscosity of the ointment was obtained by
multiplying the corresponding dial reading with the factor given in the Brookfield viscometer
catalog.
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Extrudability:

The formulation was filled in collapsible tubes after the ointment was set in the container.
Extrudability of the ointment formulation was determined in terms of weight in grams required
to extrude a 0.5 cm ribbon of ointment in 10 sec.


Diffusion study:

The diffusion study was carried out by preparing agar nutrient medium. It was poured into
petridish. A hole bored at the centre and ointment was placed in it. The time taken for the
ointment to get diffused was noted.


In vitro drug release characteristics:

The Drug release from the herbal ointment was assessed by dissolution test using egg
membrane model at 37oC ±0.5oC with an rpm of 50. The test was performed using 500 ml of
distilled water (for 2hr), as dissolution media. Dissolution studies were carried out in triplicate,
maintaining the sink conditions for all the formulations. A 5 ml aliquot of samples were
withdrawn at regular time intervals, filtered and assayed spectrophotometrically at 203.8 nm.
vi. Results and Discussion:
Literatures revealed that the selected plant have wound healing activity. Hence an attempt was
made to formulate a herbal ointment, and to evaluate for its physical parameter, in vitro drug
release. Extraction and the phytochemical screening were done using different solvent.
Phytochemical screening confirmed the presence of various phytoconstituents like
carbohydrate, glycosides, alkaloids, flavanoids and tannins. In the present study, herbal
ointment was prepared by fusion method using emulsifying ointment as the base.
The formulation was then evaluated for their physical parameters, in vitro drug release study.
These physical parameters were within the acceptable range. The stability studies were carried
out and inferred that the formulation showed no signs of in stability. Hence the study concludes
that an efficient herbal ointment can be formulated from the methanolic plant extract of
Murraya koenigii.
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I.

Macroscopic Characters:-

Sr. No
1.
2.
3.

II.
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Parameters
Colour and Appearance
Taste
Odour

Characters
Pale Green
Bitter
Pungent type

Physiochemical Analysis:Sr. No
1.
2.
3.
4.
5.
6.
7.

III.

Parameters
Loss on drying
Total ash
Acid insoluble ash
Water-soluble Ash
Water-soluble extractive
Alcohol-soluble extractive
Foreign matter

Physicochemical values
9.4% w/w
13.8% w/w
5.0% w/w
6.5% w/w
3.5% w/w
7.55%w/w
1.0% w/w

Extractive value:

Percentage Yield
16
14

12
10
8
Percentage Yield

6

4
2
0
Petroleum
Ether

Ethyl Acetate Chloroform

Methanol

Water
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IV.

Phytochemical examination:
Sr. NO
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

V.
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QUALITATIVE TESTS
carbohydrates
proteins
steroids
tannins
flavonoids
Volatile oil
Anthraquinone glycosides
alkaloids
saponins
Cardiac glycosides

RESULTS
++++
+
+
+
++
+
++
++++
++
+

Physiochemical Evaluation:
Sr. NO.
1.
2.
3.
4.
5.
6.
7.
8.
9.

PHYSIOCHEMICAL PARAMETER
Colour
Odour
Loss on drying
pH
Spreadability
Viscosity
Diffusion Study
Extrudablity
Storage

RESULT
Pale green
Characteristic
30%
6.91
11
5763 cps
1.2 cm
5g
Stable

VII. CONCLUSION:
The presences of phytochemicals make the plant useful to prevent different ailments and have
a potential to provide useful drugs to mankind for various use. The quantitative determination
of pharmacognostic parameters will help for setting standards for crude drugs. The total ash
value is important in evaluating the purity of drug and further work aiming towards carrying out
animal studies are in progress.
VIII. REFERENCES:
1. Siow-Ping Tan, Mohd Azlan Nafiah and Kartini Ahmad. C23 Carbazole alkaloids from malayan
Murraya koenigii (L) spreng. Journal of chemical and pharmaceutical Research. 2014, 6(4):10931098.

Available Online at www.ijprbs.com

440

Research Article
CODEN: IJPRNK
Rajesh Asija, IJPRBS, 2015; Volume 4(3): 433-443

ISSN: 2277-8713
IJPRBS

2. Sandhya Sree “in vitro evaluation of antifungal activity of Murraya Koenigii leaf extract”
International journal of research and reviews in pharmacy and applied science, 2012, 2(6),
1073-1078.
3. Harish K Handral, Anoop Pandith and Shruthi SD “A review on Murraya Koenigii:
multipotential medicinal plant” Asian journal of pharmaceutical and clinical research 2012 (5):
1-20
4. Bindu Noolu, Rajanna Ajumeera, Anitha Chauhan, Balakrishna Nagalla, Raghunath Manchala
and Ayesha Ismail “Murraya Koenigii leaf extract inhibates proteasome activity and induces cell
death in breast cancer cells” BMC complementary and alternative medicine, 2013, 13(7).
5. Shah Rajesh Kumar, Das Loveleena and Sangma Godwin “Medicinal Property of Murraya
Koenigii” International research journal of biological sciences 2013,2(9) : 80-83.
6. Meenakshi Bhat Dusane and Bimba N Joshi, “islet protective and insulin secretion property
of murraya koenigii and ocimum tenuflorum in streptozotocin-induced diabetic mice” 2012:
371-379.
7. Harish K Handral, Anoop Pandith and Shruthi SD “A review on Murraya Koenigii:
multipotential medicinal plant” Asian journal of pharmaceutical and clinical research 2012 (5):
1-20
8. Sadhana Sathaya, Poornima D Amin, Vinam B Mehta, Vijay BZ, Ramesh D Kulkarni, Harpreet
Kaur and Roopali G Redkar, Hepatoprotective activity of Murraya Koenigii against ethanol
induced liver toxicity model in experimental animals, Research article: International journal of
pharma and bio sciences, 2012, 3(1): 1-15
9. Sandhya Sree “in vitro evaluation of antifungal activity of Murraya Koenigii leaf extract”
International journal of research and reviews in pharmacy and applied science, 2012, 2(4), 103108.
10. J Khatoon, A Verma N Chako and S Sheikh “utilization of dehydrated curry leaves in different
food products” Indian journal of natural products and resources, 2011,2(4): 508-511.
11. Laura Christensen, Singaravelu Vivekanandhan, Manjusri Mishra, Amar Kumar Mohanty
“Biosynthesis of silver nanoparticles using Murraya Koenigii-an investigation on the effect of
broth concentration in reduction and particle size” advanced material letters, 2011, 2(6), 429434.
12. AS Shah and AR Juvekar” immunostimulatory activity of aqueous of murraya koenigii (Linn.)
spreng. Leaves” Indian journal of natural products and resources, 2010, 1(4): 450-455.
Available Online at www.ijprbs.com

441

Research Article
CODEN: IJPRNK
Rajesh Asija, IJPRBS, 2015; Volume 4(3): 433-443

ISSN: 2277-8713
IJPRBS

13. Manvi Malwal and Renu Sarin “Antimicrobial efficacy of Murraya Koenigii (Linn.) spreng.
Root extracts” Indian journal of natural products and resources, 2011, 2(1): 48-51.
14. Tembhurne SV, Sakarkar DM “Beneficial effects of ethanolic extract of Murraya
Koenigii(Linn.) Leaves in cognitive deficit aged mice involving possible anticholinesterase and
cholesterol lowering mechanism” International journal of pharm tech research, 2010, 2(1): 181188.
15. Juhi Mishra, Asiya Yousuf, Rattan Deep Singh, Aradhana “Phytochemical investigation and in
vitro antioxidant potential of leaves of Murraya Koenigii” International journal integrative
biology, 2009.
16. P Muthumani, S Venkatraman, KV Ramseshu, R Meera, P Devi, B Kameshwari, B Eswarapriya
“Pharmacologial study of anticancer, anti-inflammatory activities of Murraya Koenigii spreng in
experimental animals” Journal of pharmaceutical science and research 2009,1(3), 137-141.
17. Shailly Gupta, Mathew George, Manmohan Singhal and Vikas Garg “wound healing activity
of methanol extract of Murraya koenigii leaves” Pharmacologyonline-3,2009, 915-923.
18. Mylarappa B.Ningappa, B.L.Dhananjaya,R. Dinesha, R. Harsha and Leela Srinivas “potent
antibacterial property of APC proteins from curry leaves (Murraya koenigii L)” Food chemistry
2009.
19. Shailly gupta, Mathew George, Manmohan Singhal and Vikas Garg “leaves extract of
murraya koenigii Linn for anti inflammatory and analgesic activity in animal models” Journal of
advanced pharmaceutical technology and research, 2009.
20. HA Lawal, MK Atiku, DG Khelpai and NN Wannang “Hypoglycaemic and hypolipidaemic
effects of the aqueous leaf extracts of Murraya Koenigii in normal and diabetic rats” Nigerian
journal of physiological sciences, 2008 (1-2): 37-40.
21. Ahmad and Kartini “chemical constituents of Murraya koenigii (rutaceae) and their
biological activities” Institutional repository in 1999.
22. Udegbunam SO, Nnaji TO, Udegbunam RI, Okafor JC and Agbo I “evaluation of herbal
ointment formulation of Milicia Excelsa (Welw) C. C Berg for wound healing” African journal of
biotechnology, 2013, 12 (21), 3351-3359.
23. Kavitha A N, Deepthi V and Naira Nayeem “design formulation and evaluation of a
polyherbal ointment for its wound healing activity” pharmacophore,2013,4(5): 175-180.

Available Online at www.ijprbs.com

442

Research Article
CODEN: IJPRNK
Rajesh Asija, IJPRBS, 2015; Volume 4(3): 433-443

ISSN: 2277-8713
IJPRBS

24. Abhijeet Pandey, V Jagtap, Aditi A patil, richa joshi and BS Kuchekar, formulation and
evaluation of antibacterial and antifungal activity of a herbal ointment containing aloe-vera,
Azadirachta indica and curcuma-longa, Research article: journal of chemical and
pharmaceutical ,2010, 2(3): 182-186.
25. Himal Paudel Chhetri Nisha Shrestha Yogol jyoti sherchan, anupa KC, S Mansoor, Panna
thapa “Formulation and evaluation of antimicrobial herbal ointment” khatmandu University
journal of science, engineering and technology, 2010,6(1): 102-107.
26. Neel J Mehta, Neel D Patadiya, Jaya Patel, Divyesh H Shastri and Pragna K shelath
”development and evaluation of antiarthritic herbal ointment” research journal of
pharmaceutical, biological and chemical sciences,2009.
27. Pulak Majumder and Susmita and Majumder “preparation and characterization of some
herbal ointment formulations with evaluation of antimicrobial property” Indian journal of
research in pharmacy and biotechnology, 2007.
28. R Sudeendra bhat, J Shankrappa, HG Shiva Kumar “formulation and evaluation of polyherbal
wound treatment” Asian journal of pharmaceutical sciences, 2007, 2(1): 11-17.
29. Esimone CO, Ibezim EC and Chah KF “The wound healing effect of herbal ointments
formulated with Napoleona imperialis” Journal of pharmaceutical and allied sciences, 2005,
3(1):294-299.
30. David Keast and Heather Orsted. The Basic Principles of Wound Healing. ostomywound
Management; 2000, 46(11):16
31. Mona Agrawal, Yogesh Agrawal, Prakash Itankar, Arun Patil, Jayshree Vyas, Amruta Kelkar.
Phytochemical and HPTLC Studies of Various Extracts of Annona squamosa (Annonaceae).
International Journal of Pharm Tech Research. 2012; 4(1), 364-368.

Available Online at www.ijprbs.com

443

