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Abstract. In this present investigation we analysed the antimicrobial and antioxidant activities
of ethanol extract of Myristica dactyloides. The antimicrobial activity of the ethanol extract
was evaluated by the agar well diffusion method against of E. coli, Klebsiella pneumonia,
Streptococcus sp, and Staphylococcus aureus at different concentrations. The antibacterial
activity showed the result in a dose-dependent manner. The free radical scavenging was
evaluated against DPPH, hydroxyl, and nitric oxide radicals. In DPPH, hydroxyl and nitric
oxide scavenging assay showed the IC 50 value of the extract was found to be 20 pg/ml, 48.25
and 30 pg/ml, respectively. The plant can be considered as promising antioxidant properties
with high potential value for drug development for various diseases.

1. Introduction

Currently, new diseases are evolved in the world which drug resistance capabilities. Diseases
are caused by bacteria, fungi, viruses and parasites; they may have multidrug drug resistance. So they
cause the major threat to human beings [1]. Medicine from natural products having antimicrobial
charactrs has revived as a result of the existing trouble associated with the exploit of synthetic or
chemical antibiotics [2]. The indigenous system of phytomedicine reports a number of natural sources
for their antimicrobial efficacy [3-6].

Free radical cause oxidative stress. Antioxidants are playing an important role in preventing
oxidative reactions catalyzed by free radicals. The various free radicals include superoxide anions,
hydroxyl radical, singlet oxygen, hydrogen peroxide, ferric ion, nitric oxide etc. Free radicals cause
such diseases like cancer, inflammation, diabetes, liver cirrhosis, Alzheimer’s and aging [7-9]. The
chemical drugs of synthetic antioxidants; they cause side effects like carcinogenesis and also low
solubility. Hence, these limitations have been replaced by using the naturally available antioxidants.
Therefore, emerging natural antioxidant has greatly increased in the recent years of research. Natural
antioxidants are derived from medicinal plants in and the phytomedicine is more potent and
compatible then synthetic drugs [10].

The plant Myristica dactyloides belongs to the family Myristicaceae. It is commonly called as
‘kattu jathi’. Myristica dactyloides is an evergreen tree that can grow up to 20 meters tall. The tree is
commonly harvested from the wild for its fruits. This plant possesses preservative agent, good
antioxidant activities and used in some medical treatments due to the presence of phytochemicals [11].
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The fruit of this plant has rich phenolic constituents and demonstrated good antioxidant capacity [12].
In this report, the antimicrobial and the free radical scavenging activity of ethanolic extracts of
Myristica dactyloides seeds was characterized against pathogenic bacteria and DPPH radical
scavenging activity, Nitric oxide radical inhibition assay and Hydroxyl radical scavenging assay.

2. Materials and methods

2.1 Collection of plant material
The medicinal plant Myristica dactyloides were collected from Ranipet, Vellore district, Tamilnadu,
India.
2.1.1 Preparation of plant extract
Collected seeds of Myristica dactyloides were allowed for shade drying and powdered by mixer
grinder. Powdered seeds (250 g) were treated with ethanol solvent which was extracted by using
Soxhlet apparatus. The solvent was evaporated under vacuum treatment to get the solid mass. The
obtained solid mass was weighed and kept in the refrigerator at 4 °C in an airtight container and used
further studies.
2.2 Antimicrobial activity of ethanol extract of seed
Antimicrobial activity of ethanol extract of seeds was assessed by agar well diffusion method. 0.1 ml
of each fresh culture of E. coli, Klebsiella pneumonia, Streptococcus sp, and Staphylococcus aureus
were evenly spread on each Petri dishes containing Muller Hinton agar. Five wells were made by
using sterile cork borer with the diameter 6 mm in all plates. Inoculate different concentrations of seed
extract was added in all plates. Ampicillin used as a positive control. Plates were incubated in the
incubator at 37°C for 24 hours. After incubation, a growth of organisms in Petri plates was examined
and the results were recorded as the zone of inhibition around the well.
2.3 Antioxidant activity of ethanolic seed extract
For assessing DPPH scavenging activity, 1 ml of different concentration of seed extract ranging from
20-100pg was taken makeup by using methanol. To this 4 ml of DPPH solution was mixed and the
reaction solution was kept 30 min at room temperature. The optical absorbance was measured at 517
nm. 1ml methanol with 4 ml DPPH was considered as control.
The hydroxyl radical scavenging effect of seed extract was assayed by mixing various concentration of
seed extract sample (20-100 pg) with FeCl3 (0.1 mM), deoxyribose (2.8 mM), EDTA (0.1 mM),
H202 (1 mM) and final volume of 1.0 ml was made by using phosphate buffer (20 mM, pH 7.4). The
reaction mixture was incubated for 1 hr. at 37 °C. After that 1.0 ml of 1%, TBA (w/v) were added to
the mixture and heated at 100 °C in a water bath for 20 min. The resulted solution was measured
spectrophotometrically at 530 nm.
The nitric oxide radical scavenging effect plant seed extract was assessed by Griess Illosvoy reaction.
In this test, various concentration of seed extract (20-100pg), was mixed with 2 ml of 10 mM sodium
nitroprusside, 0.5 ml phosphate buffer and incubated for 3 h at 25°C. After incubation, 0.5 ml pf the
reaction mixture mixed with 1 ml sulfanilic acid and incubated for 5 min for stop the reaction process.
Further, 1 ml naphthyl ethylenediamine dihydrochloride was mixed with the reaction mixture and
allowed to stand for 30 min at 25°C and optical density was measured at 540 nm. Vitamin C was used
as the standard. The reaction mixture without seed extract was used as the control.
The percentage of antioxidant activity against DPPH, hydroxyl and nitric oxide was calculated by
using the following formula

absorbance of control — absorbance of sample

% antioxidant activity = absorbance of control

3. Results and discussion
3.1 GC - MS analysis

The presence of phytochemicals in the ethanol extract of Myristica dactyloides seeds was
characterized by GC-MS analysis. GC chromatogram shows 11 peaks which are corresponding to 11
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phytoconstituents (Figure 1). The plants are the major sources of phytochemicals which play an
important role in various biomedical applications [13, 14].
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Figure 1: GC chromatogram analysis of ethanol extract of M. dactylmdes seeds

The compound 1-11 were identified as 7-Oxabicyclo [2.2.1] Heptane, 1-Methyl-4- (1-
Methylethyl) - (C19H;50), Coniferyl aldehyde, Methyl Ether (C;;H;1,05), Benzene 1,2,3-Trimethoxy-5
- (2-Propenyl)- (C12H1603), Phenol, 2,6-Dimethoxy-4- (2-Propenyl) - ( C11H1403), Tetradecanoic acid
(C14H250,), Hexadecanoic acid, Ethyl ester (CigH3c0,), Ethyl oleate (C,0H350,), Phenol, 4-[2,3-
Dihydro-7-Methoxy-3-Methyl-5-(1-Propenyl)-2-Benzofur ~ (C,H»,04),  Isoquinoline,  1,2,3,4-
Tetrahydro-8-Amino-2-Methyl-4-Phenyl- (CyH100,), 5-Methyl-1,10-Phenanthroline (Ci3HyoNy), and
1,2-Bis (Trimethylsilyl)-4-methylbenzene (C13H,4Si2). These bioactive components exhibit medicinal
property of the plant listed in Table 1. It shows the phytochemicals and its molecular weight based on
retention time.

Table 1: GC-MS analysis of ethanol extract of seeds of M. dactyloides

Rt Compound Molecular weight | Structure
value

8.78 | 7-Oxabicyclo [2.2.1] Heptane, 1-Methyl-4-(1- 154 C1oH130

Methylethyl)-

13.3 Coniferyl aldehyde, Methyl Ether 192 C11H1,04
13.57 | Benzene, 1,2,3-Trimethoxy-5-(2-Propenyl)- 208 C1oH1603
14.39 | Phenol, 2,6-Dimethoxy-4-(2-Propenyl)- 194 C11H1403
16.26 | Tetradecanoic acid 228 C14H250,
18.26 | Hexadecanoic acid, Ethyl ester 284 C15H360,
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19.87 Ethyl oleate 310 CyoH350,

24.42 | Phenol, 4- [2,3-Dihydro-7-Methoxy-3-Methyl-5- (1- 326 CyoH204
Propenyl) -2-Benzofur

25.06 | Isoquinoline,1,2,3,4-Tetrahydro-8-Amino-2-Methyl- 194 C10H1004
4-Phenyl-

26.12 | 5-Methyl-1,10-Phenanthroline 194 Cy3H1gN,

27.17 | 1,2-Bis(Trimethylsilyl)-4-methylbenzene 236 C13H24Si,

3.2 Antimicrobial activity of Plant leaves

The antibacterial activity of ethanol extract of seeds of Myristica dactyloides was analyzed by
agar well diffusion method. This assay was performed by measuring the diameter of the zone of
inhibition of bacterial growth around the well. The antibacterial activity of ethanolic Myristica
dactyloides seeds extracts shown in the Figures 2-5. The plants are playing a major role in the
antibacterial activity against pathogenic microbes isolated from different types of clinical samples [15,
16,17].
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Figure 2: Antibacterial activity of ethanolic Myristica dactyloides seeds extract against
Streptococcus sp.
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Figure 3: Antibacterial activity of ethanolic Myristica dactyloides seeds extract against E. coli
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Figure 4: Antibacterial activity of ethanolic Myristica dactyloides seeds extract against Klebsiella
pneumoniae.
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Figure 5: Antibacterial activity of ethanolic Myristica dactyloides seeds extract against
Staphylococcus aureus.

There are five different concentrations of ethanolic seed extract 20 ul, 40 ul, 60 ul, 80 ul and
100 pl were tested against the bacterium like Streptococcus sp, E. coli, Klebsiella pneumonia, and
Staphylococcus aureus. Ethanol extract of Myristica dactyloides seeds was very strong active against
all the microorganisms. Herein, increased inhibition activity was noted with the increasing of
concentration of seed extract. The zone of inhibition was shown figures against Streptococcus sp, E.
coli, Klebsiella pneumoniae, and Staphylococcus aureus are 17, 18, 17.5, and 16.5 mm in diameter,
respectively. It clearly indicates the antibacterial capability of the medicinal plant Myristica
dactyloides seeds.
3.3 DPPH radical scavenging activity

In this activity of ethanolic Myristica dactyloides seeds extract is shown in Figure 6.
Scavenging effect of the seed extract exhibited increased activity in a significant dose-dependent
approach. The results were noticed in different concentrations of seed extract from 10 to 50 pg/ml.
Vitamin C was used as a standard antioxidant agent which showed 50% of inhibition at 25.65 pg/ml.
The results of DPPH scavenging activity by ethanolic extract of seeds of Myristica dactyloides seeds
showed IC50 values at 20 pg/ml of the extract.

Table 2: DPPH Scavenging activity using ethanolic Myristica dactyloides seeds extract

Concentration (pg/ml) % inhibition

Plant extract Standard
10 26.33 £0.12 20.35t£1.25
20 50.25+0.24 45.45%0.85
30 70.85+0.65 62.12+0.98
40 80.35+0.84 72.13+£1.65
50 95.05+1.05 90.25+1.24

+ Standard deviation
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Figure 6: Effect of ethanolic Myristica dactyloides seeds extract and Standard Vitamin C on
scavenging of DPPH radical Results

3.4 Nitric oxide radical inhibition assay

Figure 7 represents that the scavenging capability of the ethanol extract of M. dactyloides,
which was compared with standard antioxidant agent vitamin C. The scavenging activity of the extract
was increased with the concentration of the test sample. The 50% of the scavenging effects of M.
dactyloides seed extract was observed at 21.95 pg/ml. Standard showed the 50 % (IC50) of inhibition
concentration at 30 pg/ml. However, increasing the extract concentration range from 10 to 50 pg/ml,
the scavenging activity also increased in the dose-dependent manner (Table 3).
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Figure 7: Effect of ethanolic Myristica dactyloides seeds extract on Nitric oxide radical inhibition
assay
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Table 3: Nitric oxide Scavenging activity using ethanolic Myristica dactyloides seeds extract

Concentration (ug/ml) % inhibition

Plant extract Standard
20 19.87+0.86 16.32+0.22
40 39.21+0.42 32.98+0.84
60 58.02+0.37 55.28+0.96
80 81.77+0.29 70.63+0.64
100 91.25+0.57 85.45+1.21

3.5 Hydroxyl radical scavenging assay
In hydroxyl radical scavenging assay, ethanol extracts of seeds of M. dactyloides show higher
inhibition activity compared to standard (Figure 8). The IC50 of 48.25 and 56.05 pg/ml were observed

for ethanol extract of seeds and standard vitamin C, respectively (Table 4). From these results, seed
extract may protect from free radicals toxicities by scavenging reactive biomolecules and reducing

them to less reactive molecules.

Table 4: Hydroxyl radical scavenging activity of ethanolic Myristica dactyloides seeds extract

Concentration (ug/ml) % inhibition
Plant extract Standard
10 30.93+0.42 15.48+0.63
20 48.68+2.25 35.95+0.78
30 64.36+0.63 50.02+0.69
40 85.02+0.69 76.87+2.25
50 96.45+1.24 91.65+1.34
+ Standard deviation
Hydroxyl
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Figure 8: Hydroxyl radical scavenging assay of ethanolic Myristica dactyloides seeds extract
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4. Conclusion

The result of phytochemical analysis of ethanol extract of Myristica dactyloides seeds was
characterized by GC-MS assay. It showed the presence of 11 biochemical constituents which they may
responsible for biological activity. The extract showed the highest antibacterial activity compared to
commercial antibiotic disc. In the case of antioxidant activity also showed the highest activity than
standard vitamin C. So, it is concluded that ethanol extract of seeds has the highest antimicrobial
property and antioxidant activity. As a result, it can be suggested for drug development in the
pharmaceutical industry.
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