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Abstract

he alcoholic and aqueous extracts of cinnamon bark and sissoo
wood.werefevaluated for antibacterial and antifungal activity by disc-agar diffusion
techniqué at three concentration levels (50, 25 and 12.5ug/disc). For evaluation
of antibacterial activity different gram positive and gram negative bacterial strains
were used viz. Staphylococcus aureus, Streptococcus pyogenes E. coli, Klebsiella
sp. Pseudomonas aerugenosa, Proteus sp. Bacillus sp., Shigella sp. and
Salmonella typhimurium and to assess antifungal activity the species used are
namely Aspergillus flavus, Aspergillus fumigates, Aspergillus niger, Candida
albicans, Candida keyfr, Candida kruisei, Candida parapsilosis and Candida
tropicalis. The reference drugs used for comparison are Ciprofloxacin (5 pg/disc)
for antibacterial potential and Fluconazole (10 ug/disc), Nystatin (100 pg/disc),
Amphotericin (100 pg/disc) and Clotrimazole (10 ug/disc) for antifungal activity.
Zone of Inhibition was taken as the parameter for the assessment of antimicrobial
activity. The alcoholic extract of Cinnamomum zeylanicum showed significant
antibacterial effect against Streptococcus pyogenes E. coli and Pseudomonas
aerugenosa while the alcoholic and aqueous extracts of Dalbergia sissoo exhibited
significant effect against all the tested bacterial strains at the different doses. The
extract of both the test drugs also gives significant effect against different fungal
strains used. Furthermore, to confirm the originality and quality of the test drugs
the samples were also screened on the basis of certain physico-chemical
parameters.

Keywords: Cinnamomum zeylanicum, Dalbergia sissoo, Antibacterial, Antifungal,
Physico-chemical

Introduction

With the increase in bacterial resistance to antibiotics, antimicrobials plant products
have gained attention in the scientific research. The use of natural antimicrobial
compounds is important not only in food preservation, but also in the control of
human diseases and plant microbial origin (Choi, 2010). The use of natural
products with therapeutic properties, whether mineral, vegetable and animal origin,
were the main sources of important therapeutic agents as well as important raw
materials for the manufacture of traditional and modern medicines (Ishrat et al.,
2011). Now medicinal plants are considered an important source of new chemical
substances with potential therapeutic effects (Blumenthal., 2000). They contain a
wide range of substances that can be used to treat chronic and infectious diseases.
QOils are also a very important group of secondary metabolites that are potentially

Hippocratic Journal of Unani Medicine m

July - September 2016, Vol. 11 No. 3, Pages 69-82

1*Author for correspondence; Email: rahman.mdi@gmail.com,
2Present Address: Medical Officer, Marizgam, District Kupwara-193224(J&K)



Hippocratic Journal of Unani Medicine

useful sources of antimicrobial compounds. Many studies have been published
on the antimicrobial activity of oils (Moussaoui and Alaoui 2016).

In last decades there has been a growing interest in traditional systems of medicine
in developing and developed countries. Now greater attention has been given to
the plant and their products for use in therapy due to hazards and side effects of
synthetic drugs. Several modern drugs have been isolated from natural resources
and many of these isolations were based on the use of the agents in traditional
medicine (Owolabi et al., 2007). The antibiotics in allopathic system have
tremendous effect in controlling the infectious diseases (Finland, M. 1978).
However, the advent of escape mechanism adopted by most of the pathogens
certainly needs a suitable replacement of the presently available antibiotics (Conly
et al.,, 1992; Threlfall et al., 1996). Therefore, there is a constant requirement to
find new, safe and effective therapeutic agents for the treatment of various
infectious diseases. Unani system of medicine also shows good potential to treat
and manage various infectious diseases by a number of single and compound
preparations that are used since ancient time (Rahman et al., 2013).

Therefore, present study was conducted to evaluate the anti-microbial potential
of aqueous and alcoholic extract of Darchini (Cinnamomum zeylanicum) — bark
and Sheesham (Dalbergia sissoo) — wood and oil. These Unani medicinal plants
were selected on the basis of their actions mentioned in classical as well as
modern medico-ethno-botanical literatures as antiseptic, anti-microbial, anti-fungal,
or are in clinical practices of Unani physicians for treatment of various infectious
diseases. Furthermore, before evaluating for antimicrobial activity these test drugs
were also standardized for their originality, to make it less controversial and more
efficacious to use, by certain physico-chemical parameters. It appears that such
type of study has not been done so far. Hence the present work.

Materials and Methods

Collection of plants

Darchini and Sheesham both were procured from Dawakhana Tibbiya College,
Aligarh Muslim University, Aligarh. The samples were authenticated in
Pharmacognosy section of the Department of limul Advia and found within the
range of standards (Anonymous, 2007, Khory and Katrak, 1985). Both test drugs
were dried in shade and then powdered for study. This study was conducted at
the department of limul Advia in the year 2004.

Physicochemical parameters

Itincludes extractive values, ash values (total ash, acid insoluble ash, water soluble



ash), moisture content, loss of weight on drying, pH (1% and 10% solution), water
and alcohol soluble contents in the test drugs (Anonymous, 1968, Jenkins et
al.,1967, Anonymous, 1987), chemical treatment of powdered drugs, fluorescence
analysis (Anonymous, 1992) and qualitative estimation of Darchini and Sheesham
(Bhattacharjee and Das, 1969).

Anti-microbial studies

Extracts preparation

Alcoholic and aqueous extracts of both the test drugs alongwith oil of Dalbergia
sissoo were used for the anti-microbial studies. Alcoholic extract of the coarsely
powdered drug was prepared by the method of Ibrahim and Osman (1995) with
some modifications by using a Soxhlet’s apparatus with 95% ethanol as solvent,
at 55°C for 06 hours. The resultant extract was then concentrated on a water
bath, at 40°C. Same procedure was carried out to prepare aqueous extracts using
distilled water as solvent at 60°C and concentrated at 50°C.

Strict aseptic precautions were followed throughout the process and the heat
wherever needed was kept as low as possible to prevent the damage of
thermolabile substances present in the drugs.

Bacterial and fungal strains used in the study

Various Gram positive and Gram negative bacterial and fungal strains were used
for detection of the anti-microbial activity of the extracts (Table 1). Standard and
clinical strains were obtained from the Department of Microbiology, Jawaharlal
Nehru Medical College and Hospital, Aligarh.

Table 1: Bacterial and fungal strains used for the detection of antimicrobial activity of the
drug

Gram Positive bacterial
strains

Gram Negative bacterial
strains

Fungal Strains

Bacillus sp.

E. Coli

Aspergillus flavus

Staphylococcus aureus

Klebsiella sp

Aspergillus fumigatus

Streptococcus pyogenes

Proteus sp.

Aspergillus nigur

Pseudomonas aerugenosa

Candida albicans

Salmonella typhimurium

Candida keyfr

Shigella sp.

Candida krusei

Candida parapsilosis

Candida tropicalis
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Antibacterial and antifungal susceptibility screening

Serial dilutions of the alcoholic extracts were prepared in ethyl alcohol so that 01
ml contained 100 times the amount of the extracts required per disc. Aliquots (01
ml) of these dilutions were transferred to bottles containing batches of 100 discs
(06mm in diameter) of filter paper (Whatmann No.1, Whatmann, England). Bottles
were placed in a water bath at 50°C with occasional shaking to allow an even
distribution of the extracts between discs until complete evaporation of the alcohol
had been achieved (Malik et al., 2016).

Antibacterial and antifungal activity was determined using the disc-agar diffusion
technique according to the method described by Finegold and Martin, 1982. The
whole experiment was performed in triplicate and diameters of zones of inhibition
were recorded.

Results

Physicochemical parameters

Extractive values of the powdered test drugs in different solvents viz. petroleum
ether, diethyl ether, chloroform, benzene, alcohol and distilled water were also
determined with Soxhlet’s apparatus. The extractive values were expressed in
percentage and depicted in table 2.

The analytical values of different physicochemical parameters such as Solubility,
Moisture content, Loss of weight on drying, Ash values and pH values of the
Darchini and Sheesham were determined and are depicted in Table 3.

Qualitative estimation

The therapeutic properties of the crude drugs are mainly due to presence of
physiologically active chemical constituents present in the drugs. The qualitative

Table 2: Successive extractive values of the test drugs

Solvent Extractive values in % (Mean+SE)
Darchini Sheesham
Petroleum Ether 1.55+0.00 0.30+0.00
Diethyl Ether 0.95+0.00 0.64+0.01
Chloroform 0.54+0.00 0.38+0.00
Benzene 0.11+0.00 0.08+0.00
Alcohol 8.91+0.01 5.60+0.01
Distilled Water 6.19+0.00 2.11+0.00
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phytochemical analysis of all the three test drug extracts was done systematically

and the presence or absence of active compounds is shown in table 4.

Table 3: Physico-chemical values

Physico-chemical parameters Darchini Sheesham
(MeanzSE) (MeanzSE)
Water soluble contents (1% solution) 3.53+0.04 2.13+0.05
Water soluble contents (10% solution) 1.75+0.02 0.65+0.01
Alcohol soluble contents (1% solution) 8.12+0.05 2.42+0.19
Alcohol soluble contents (10% solution) 3.24+0.02 0.92+0.02
Moisture content (%) 14.00+£0.24 12.00+£0.24
Loss on drying at 105°C (%) 14.89+0.09 13.60+0.25
Total Ash (%) 2.22+0.05 1.75+0.01
Acid Insoluble Ash (%) 1.56+0.05 1.29+0.00
Water Soluble Ash (%) 0.60+0.02 1.49+0.01
pH (1% solution) 1.10+0.05 1.10£0.00
pH (10% solution) 1.30+0.03 1.10£0.03
Table 4: Qualitative analysis of chemical constituents
S.No. | Tested for Darchini Sheesham
1. Alkaloids +ve +ve
2. Amino acids +ve +ve
3. Flavonoids +ve +ve
4. Phenols +ve +ve
B Proteins +ve +ve
6. Resins -ve -ve
7. Saponins -ve -ve
8. Sterols / Terpenes +ve +ve
9. Sugar (Reducing) +ve +ve
10. Sugars (Non-reducing) +ve +ve
11. Tannins +ve +ve
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Chemical treatment and fluorescence analysis

Powder of Darchini and Sheesham gives different colour in day light when they

were treated with different chemicals as shown in table 5. For fluorescence analysis
powder of these two drugs were treated with different reagents and change in
color was observed in Ultra-violet (UV) radiation alongwith day light, results are
depicted in Table 6.

Table 5: Treatment of test drugs with chemicals

Chemical Treatment

Darchini

Change in color

Sheesham

Change in color

Concentrated HNO4 Brown Orange
Concentrated HCL Dark Brown Light Brown
Concentrated H,SO, Dark Brown Black
2% lodine Solution Golden Brown Yellow
Acetic Acid Brown Light Brown
10% NaOH Solution Brown Dark Brown
Acetic Acid + H,SO, Red Brown
10% NaOH + few drops of CuSO, sol. Green Green
10% NaOH + few drops of 5% lead Reddish Black Brown
acetate

Acetic Acid + few drops of 5% ferric Yellowish Brown Brown

chloride + Concentrated H,SO,

5% ferric chloride

Fluorescent Green

Fluorescent Yellow

Table 6: Fluorescence analysis of test drugs

Reagents Darchini Sheesham
Change in color Change in color
Day light UV Light Day light UV Light
1N HCL Brown Reddish Green| Light Brown Yellow
Concentrated HNO, Brown Green Orange Green
Concentrated H,SO, Dark Brown [ Reddish Black Black Black
Water Brown Green Light Brown Yellow
Acetic Acid Brown Black Light Brown Yellow
5% Ferric Chloride Fluorescent Blackish Fluorescent Green
Green Green Yellow

10% NaOH Brown Black Dark Brown Green
2N HCL Golden Brown| Dull Green Light Brown Green
1N H,SO, Golden Brown Black Light Brown Cream
4N H_SO, Light Brown Brown Dull Pink Brown
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Anti-microbial studies

Aqueous and alcoholic extract of Darchini and Sheesham alongwith oil of the
Sheesham were screened against gram positive and gram negative bacterial
strains and fungal strains. The activity of both the test drugs were recorded and
shown in table 7, 8, 9 and 10.

Table 7: Antibacterial potential of Darchini (Cinnamomum zeylanicum) (P value < 0.05

was considered statistically significant)

Bacterial Strains | Test Drug Zone of inhibition (ZOI) in mm (Mean + S.E.)
Concentration Alcoholic Aqueous Ciprofloxacin
(ng/disc) extract extract (5pg/disc)
Staphylococcus 50 No Effect No Effect 25.16+0.02
aureus 25 No Effect No Effect
12.50 No Tested Not Tested
Streptococcus 50 12.33+0.11 No Effect 10.13+0.01
pyogenes p<0.001
25 10.26+0.02 No Effect
p<0.005
12.50 08.16+0.02 Not Tested
p<0.001
E. Coli 50 12.16+0.01 No Effect 19.06+0.00
p<0.001
25 08.36+0.11 No Effect
p<0.01
12.50 08.26+0.14 Not Tested
p<0.01
Klebsiella sp 50 No Effect No Effect 25.03+0.08
25 No Effect No Effect
12.50 Not Tested Not Tested
Pseudomonas 50 09.36+0.11 No Effect 23.16+0.17
aerugenosa p<0.01
25 No Effect No Effect
12.50 Not Tested Not Tested
Proteus sp. 50 No Effect No Effect 13.16+0.02
25 No Effect No Effect
12.50 Not Tested Not Tested
Bacillus sp. 50 No Effect No Effect 17.10+0.01
25 No Effect No Effect
12.50 Not Tested Not Tested
Salmonella 50 No Effect No Effect 10.13+0.02
typhimurium 25 No Effect No Effect
12.50 Not Tested Not Tested
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Table 9: Antibacterial potential of Sheesham (Dalbergia sissoo) (P value < 0.05 was

considered statistically significant)

Bacterial Test Drug Zone of inhibition (ZOIl) in mm (Mean = S.E.)
Strains Concentration| Alcoholic Aqueous Oil Ciprofloxacin
(ng/disc) extract extract (5pg/disc)
Staphylococcus 50 10.13+0.02 | 09.26+0.16 | 14.20+0.02 | 25.16+0.02
aureus p<0.001 p<0.003 p<0.001
25 07.26+0.02 No Effect No Effect
p<0.001
12.50 07.23+0.10 Not Tested Not Tested
p<0.001
Streptococcus 50 No Effect 09.26+0.02 12.26+0.13 10.13+0.01
pyogenes p<0.001 p<0.001
25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
E. Coli 50 No Effect 12.20+0.12 No Effect 19.06+0.00
p<0.001
25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
Klebsiella sp 50 No Effect No Effect 16.53+0.02 | 25.03+0.08
p<0.001
25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
Pseudomonas 50 07.23+0.17 No Effect No Effect 23.16+0.17
aerugenosa p<0.001
25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
Proteus sp. 50 10.33+0.02 No Effect No Effect 13.16+0.02
p<0.001
25 08.36+0.11 No Effect No Effect
p<0.001
12.50 06.46+0.15 Not Tested Not Tested
p<0.001
Bacillus sp. 50 08.30+0.02 No Effect No Effect 17.10+0.01
p<0.002
25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
Salmonella 50 No Effect No Effect No Effect 10.13+0.02
typhimurium 25 No Effect No Effect No Effect
12.50 Not Tested Not Tested Not Tested
Shigella Sp. 50 No Effect 11.36+0.23 No Effect 16.10+0.01
p<0.002
25 No Effect 07.20+0.01 No Effect
p<0.001
12.50 Not Tested No Effect Not Tested
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Discussion and Conclusion

In the present study, antimicrobial activity of Darchini (Cinnamomum zeylanicum)
and Sheesham (Dalbergia sissoo) was screened against different fungal and
bacterial strains and efficacy was evaluated by agar well diffusion method. The
aqueous and alcoholic extracts of the plant product were prepared and the extracts
were poured in the well. The agar plate swabbed with microbes showed the zone
of inhibition which is the indication of antimicrobial activity shown by the plant.
The positive and negative controls were used for the comparative study. Standards
were used as positive controls and Dimethyl Sulphoxide (DMSO) was used as a
negative control. Darchini were screened at the doses of 12.5ug/disc, 25ug/disc
and 50ug/disc for antibacterial activity and for antifungal activity the dose was
50ug/disc. The alcoholic extract showed significant effect against Streptococcus
pyogenes and E. coli at all the test doses and against Pseudomonas aerugenosa
at the dose of 50ug/disc, however, aqueous extract of Darchini does not show
any response to any tested bacteria. While both the extracts of Darchinin showed
significant effect against different fungi named as Aspergillus flavus, Aspergillus
fumigates, Candida albicans,Candida keyfrand Candida tropicalis. The antifungal
activity may be due to the essential oil present in the Darchini along with their
chemical constituents (Tiwari et al., 1994, Quale et al., 1996). Alcoholic and
aqueous extract and oil of Sheesham were screened against wide range of
bacterial species at the doses of 12.5ug/disc, 25ug/disc and 50ug/disc. Alcoholic
extract exhibited significant activity at all the doses used against S. aureus and
Proteus Sp. and at the dose of 50ug/disc it shows significant effect against P.
aeruginosa and Bacillus Sp. The aqueous extract of the test drug shows significant
activity against S. aureus, S. pyogenes, E Coli. and Shigella Sp. at the dose of
50pg/disc and at the dose of 25ug/disc it shows significant effect against Shigella
Sp. While the Oil of Sheesham at the dose of 50ug/disc exhibited significant
activity against S. aureus, S. pyogenes, and Klebsiella Sp. While for antifungal
activity both the extracts depicted significant effect against Asperqgillus flavus,
Aspergillus fumigates, Aspergillus niger and Candida albicans.

Further to say that, it is quite basic thing that to standardize the plant drugs for
their rational therapeutic use. Because many medicinally active constituents have
been isolated from plant sources based on the uses of the agents in traditional
system of medicine (Rahman et al., 2011). As the uses of herbal medicines
increases day by day around the globe, the safety and quality of medicinal plant
materials and finished goods have become a major concern. It is quite difficult to
maintain quality of plant drug materials because its collection and storage is mostly
done by untrained person causes deterioration in the efficacy of drugs. Physico-
chemical parameters such as solubility, extractive values, moisture content, pH,
ash values and fluorescence analysis etc. are considered as tools of checking
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quality, identity, purity and strength of the Unani drugs. Therefore, for establishing
the standards of any drug these parameters plays an important role, as the
adulterated or exhausted drug material will give different values rather than the
genuine one (Jenkins et al.,1967; Jacob et al., 2006; Chase and Pratt, 1949).
Active chemical constituents present in plant drugs are responsible for their actions.
Therefore, qualitative analysis of the test drugs was also done. Alkaloids, tannins,
sterols, phenols, flavonoids, oils etc were present which may possess antibacterial
property. (Said, 1996; Katzung, 2001; Anuradha and Goyal, 1995; Evans, 2003).

In this study both the tested drugs shows significant antibacterial as well as
antifungal effect. It revealed the broad spectrum activity of the crude extract of
plant originated drugs and this may be due to the presence of active chemical
constituents present in the drugs. Therefore, further evaluation of the active
constituents is required to ascertain the antimicrobial activity of the test drugs.
However, the alcoholic and aqueous extract of Darchini and Sheesham alongwith
oil of Sheesham could be a possible source of antimicrobial herbal medicines to
treat the infections and its complications.
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