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ABSTRACT

Objective: Traditional plants have been proved as a novel source for health-care remedies. The plants are the rich source of bioactive compounds 
which can be useful for health-care purpose. Emergence of resistance among pathogenic bacteria against available antibiotics is a common 
phenomenon. Hence, the plant-based bioactive molecule may be an alternative for the development of new formulation. The use of natural bioactive 
molecules as a parental compound for the development of new formulation may be safer with fewer side effects as compared to synthetic chemical 
compounds. Myristica fragrans seed is widely used in routine life from ancient time for health care. Traditionally, it is being used in for stomach related 
complications. Hence, the current study pertained to the phytochemical profiling of M. fragrans seed and its efficacy evaluation against some clinically 
significant bacterial species.

Methods: In this study, ethanol and acetone extract of M. fragrans seed (Jaiphal) were prepared via using soxhlet apparatus. Extract was qualitatively 
analyzed to check the phytochemical composition. Then antibacterial efficacy of prepared extracts were analyzed by agar well diffusion assay against 
Escherichia coli, Bacillus subtilis, Bacillus megaterium, and Proteus mirabilis.

Results: The result of phytochemical profiling shows the presence of tannin, terpenoids, alkaloids, indole, and phenol. Moreover, M. fragrans seed 
extract exhibiting significant antibacterial activity against selected micro-organisms.

Conclusion: Finding of the study concludes that M. fragrans seed (jiphal) possesses the antimicrobial capabilities against infections and/or diseases 
caused by chosen micro-organisms and seems to be useful in the discovery of novel antibiotic drugs.
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INTRODUCTION

India has a wide diversity of spices and aromatic plants. Moreover, India 
has been considered as a chief harvester of spices and therapeutic plants 
in the world. Spices are strong scented substances obtained from dried 
seeds, fruits, roots, bark, or leaves of different plants. They are used as 
flavoring agent in food and to enhance the color outlook of several dishes. 
Spices carry the variety of active compounds which is used traditionally 
since a long time. The previous studies have indicated about the medicinal 
potential of different spices such as clove [1], Cinnamomum zeylanicum, 
Cinnamomum cassia [2], Asafoetida  [3], Dagadphool, black pepper [4], 
fennel [5], and Trachyspermum ammi [6]. It is reported that consumption 
of 80-200 mg/day of curcumin (bioactive component of turmeric) and 
50 g/7 days of garlic is a routine process in an adult of India [7]. These 
data suggest a realistic possibility to achieve therapeutic doses of the 
active ingredients in spices by dietary consumption alone. Effort has been 
made in India to illustrate the active ingredients of herbal compounds 
and to demonstrate the benefits of herbal medicines/formulations in 
a wide variety of applications such as antioxidant, antibacterial, anti-
cancer, anti-diabetic, and anti-inflammatory properties [8].

Myristica fragans is a very important spice. M. fragans belongs to 
Myristicaceae family. It usually produces two spices, i.e.  nutmeg and 
mace. Nutmeg is the seed inside the fruits. It is commonly known as 
Jaiphal in India. Seeds are ovoid and red-brownish. The flowering in 
plants starts after 8-9 years and continue to approximately 70 years. 
Tropical regions such as Indonesia and Sri Lanka are their main 
cultivators area [9].

Nutmeg is reported to have great pharmacological activity. Oil of nutmeg 
has already being used for medicinal purposes from ancient time. It is 
basically used in the form of spice so as to enhance the taste of several 

dishes such as tea and milk and alcohols. Traditionally, the nutmeg is 
used as stomach pain relief, stimulant, carminative along with all this 
they also possesses antipapillomagenic, anticarcinogenic [10], and anti-
inflammatory activities [11]. Studies have shown that nutmeg has potent 
antidiarrheal activity [12]. Still the antimicrobial potential of nutmeg may 
be explored further, so this study is planned to explore the phytochemical 
composition and antimicrobial potential of M. fragans seed extracts.

METHODS

Collection of sample
The M. fragrans seed (Jaiphal) was obtained from local market.

Solvents used
1.	 Acetone
2.	 Ethanol (70%)
3.	 Dimethyl sulfoxide (DMSO) (negative control).

Micro-organisms used
1.	 Escherichia coli
2.	 Bacillus subtilis
3.	 Bacillus megaterium
4.	 Proteus mirabilis.

Above microbes were obtained from microbial type culture Collection, 
Chandigarh.

Preparation of extracts
The seed of M. fragrans (nutmeg) is broken into small pieces under 
sterile conditions, and 10  g of nutmeg powder was dissolved with 
100 ml of 70% ethanol, and pure acetone for extraction of the active 
agent. Extraction was done by soxhlet apparatus. Then, mixtures were 
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filtered, followed by preparing stock solution and then stored at low 
temperature (4°C).

Screening of phytochemicals
The extracts of nutmeg were screened for the presence of phytochemical 
constituents.

The methods were followed:

Test for Tannins
2 ml of leaf extract was mixed with few drops of 5% ferric chloride, the 
occurrence of brown color indicate the presence of tannins.

Test of Terpenoids
Take 5 ml of aqueous extract add 2 ml chloroform followed by addition 
of 3 ml concentration sulfuric acid, observe the reddish brown interface 
for the presence of terpenoids.

Test for Alkaloids
Take 1 ml of aqueous extract in test tube and add 2-3 drops of Wagner’s 
reagent it gives orange precipitation.

Test for Indole
To 2 ml of extract of the plant with Ehrlich reagent. Red or purple color 
indicates the presence of indole.

Test for Phenols
To 1 ml of extract, 2 ml of distilled water and a few drops of 10% of 
aqueous Fecl3 were added. Formation of blue or green color showed the 
presence of phenol.

Screening for antimicrobial activities
The antibacterial activity studies were carried out by well diffusion 
method [13]. The sterile M.H agar plates were prepared. Wells were 
then bored into the plates using sterile cork borer of 6 mm in diameter. 
The bacterial test organisms such as E. coli, B. subtilis, B. megaterium, 
and Proteus mirabilis were spread over the agar plates using separate 
sterile spreader. Then 50 μl extracts (concentration  200 mg/ml) in 
DMSO were placed on the wells of different plates. All bacterial plates 
were incubated at 37°C for 24 hrs. The diameter of the minimum zone 
was measured in mm.

RESULT AND DISCUSSION

In this study, M. fragrans seed (Jiphal) was used for phytochemical 
profiling and antimicrobial activity. The phytochemical active 
compounds of extract were qualitatively analyzed separately. In this 
process, tannin, terpenoid, alkaloids, indole and phenol showed 
significant results. Then, the antimicrobial potential of different extracts 
was analyzed by well diffusion methods, which shows the diversified 
results.

Table  1 shows the result of phytochemical analysis of M. fragrans 
seed extract. In these tannins, terpenoid, alkaloids, indole, and phenol 
analysis were done. All the phytochemicals were present in the extract.

The previous studies indicate that the medicinal and healing properties 
of herbs are closely related to their chemical components which are 
classified into some major groups such as alkaloids, acids, essential oils, 
steroids, saponins, and tannins and getting these chemicals out into the 
herbal remedy depend on the solubility of these compounds in various 
solvents [14,15]. The results of our study also showed the presence of 
respective phytochemicals, which also support the above-mentioned 
studies.

Antimicrobial activity
Fig.  1 shows the results of antimicrobial activity of different extracts 
against chosen microorganisms. The results indicate highest activity 

in ethanollic extract of nutmeg (14  mm) against Bacillus subtilis, in 
addition to that ethenolic and methenolic extracts of seed showed the 
significant activity against Bacillus megaterium (11  mm and 12  mm, 
respectively) and E. coli (10  mm and 11  mm, respectively), whereas 
P.  mirabilis shows moderate sensitivity (10  mm) toward ethanolic 
extract of seed of M. fragrans (Jiphal). DMSO was considered as negative 
control.

In the previous study, Kadhim et al. have shown the antibacterial activity 
of nutmeg against some Gram-positive and Gram-negative species [16], 
whereas in another study Takikawa et al. have shown the antibacterial 
activity against non-pathogenic E. coli. [17], In addition to that Shafiei 
et al. have observed the antimicrobial activity of nutmeg against oral 
pathogens [18]. Hence, the results of our study also strengthen the 
previous studies the antimicrobial potential of the extracts may be due 
to the presence rich phytochemical compositions.

CONCLUSION

In this study, the antimicrobial activity of M. fragrans (jiphal) extracts 
was tested against chosen micro-organism. The results indicate 
the wide range of antibacterial sensitivity. This may be due to the 
extraction of bioactive compounds from M. fragrans using acetone and 
ethanol as solvent. The results obtained from the study clearly suggest 
that the chosen spice is expected to give most diverse outcomes in 
the area of new formulation development. However, the study needs 
further exploration to determine the exact mechanism behind the 
antimicrobial activity of the chosen extract, which may enhance the 
pharmacological application of the selected compound. On the basis of 
the present finding, M. fragrans (jiphal) possess the capabilities of being 
a good candidate in the search for a natural antimicrobial agent against 
infections and/or diseases caused by E. coli, B. subtilis, B. megaterium, 
Proteus mirabilis. Further research is needed to understand the role of 
active principle component in the extracts, and their potent role could 
possibly be exploited for pharmaceutical use.
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Table 1: The result of phytochemical analysis of Myristica 
fragrans seed extract

S.N Phytochemicals 70% ethanolic extract 
of M. fragrans seed

Acetone extract of 
M. fragrans seed

1 Tannin + +
2 Terpenoids + +
3 Alkaloids + +
4 Indole + +
5 Phenol + +
M. fragrans: Myristica fragrans

Fig. 1: The antibiotic sensitivity zone of the ethanolic and acetone 
extract of nutmeg as compared with dimethyl sulfoxide
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