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1. INTRODUCTION 

Pimenta dioica (L.), Pimenta officinalis Lindl. belongs 

to the botanical spice-group of Pimenta Lindl. 

(“Allspice”), Myrtaceae family.
[1]

 Many common names 

of this spice are known, such as allspice, clove pepper, 

English spice, Jamaican pepper.
[2] 

 

Pimenta dioica is indigenous to West Indies and tropical 

America and grown in gardens in India. As a medicine, 

Allspice has much the same use as Cloves and their oils. 

It works well as a digestive and has an antiseptic and 

slightly anaesthetic action.
[3]

 The tropical, evergreen 

dried fruits of the P. dioica tree are used worldwide as 

valuable spice.
[1]

 The dried unripe berries are used 

mainly as spice and condiment.
[4]

 They are also used for 

flatulent indigestion, as a febrifuge and are considered to 

have tonic and antihelmintic properties.
[5]

 

 

The essential oil is obtained from fruits or leaves with 

yields of 1.5–4.5%. The dried leaves on steam distillation 

yield 0.7-2.9% of an essential oil, which contains 

eugenol as its main component.
[6]

 The compounds of the 

Pimenta dioica oil is eugenol (70–80%), eugenol methyl 

ether [9.6%], phellandrene, 1,8-cineole, α-humulene, β-

caryophyllene, a terpene alcohol and cadinene-

derivatives were found as further important constituents 

in higher concentrations.
[7-10]

 

 

The therapeutic properties of the essential oil of allspice 

are anesthetic, analgesic, antimicrobial, antioxidant, 

antiseptic, acaricidal, carminative, muscle relaxant, 

rubefacient, stimulant and tonic. The essential oil of P. 

dioica leaf and fruit is also used in perfumes, aftershaves 

and commercial food flavoring.
[1,7,11]

 The leaves of this 

tree known popularly as “jamaica” have been used in 

Costa Rican folk medicine as an antihypertensive.
[12]

 

 

Analgesic and hypothermic effects have also been 

documented. 

 

The objective of this research was to examine the % 

composition of essential oil, % composition of eugenol, 

total phenols, flavonoids, antioxidants and DPPH assay 

of P. dioica. % composition of essential oil and % 

composition of eugenol of P. dioica was identified and 

compared in four seasons of 2010 calendar year. 

 

2. MATERIALS AND METHODS 

2.1 Collection and Identification of Plant material 

The selected plant was in the spacious domestic home 

garden at Gavaravaram village, Eluru mandal in West 
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Godavari district of Andhra Pradesh is situated between 

16.7
 0

 North 81.1
0
 East, elevation 22mts 72 feet. Plant 

material was collected and vouchers of specimens were 

deposited at the Botany department. Each specimen was 

labeled, numbered, annotated with the date of collection. 

In the present study the specimen numbers are F6, M6, 

A6, and N6. Each specimen was subjected for 

identification at plant systematic laboratory, Kakatiya 

University, Warangal, Andhra Pradesh, India. 

 

1 Kg of leaves of the sample was collected in four 

different seasons of 2010 calendar year i.e., in February, 

May, August, and in November. These samples were 

dried under shade, grinded to fine powder in an electric 

blender (80 mesh) and stored in air tight containers at 

room temperature in the dark until used. 

 

2.2 Preparation of plant extract 

One gram of dried leaf powder was grinded with 20ml of 

50% methanol and filtered. The filtrate was made up to 

the volume 50ml with 50% methanol. This extract was 

used to analyze the total phenol content, the flavonoids 

content and the antioxidant capacity. 

 

2.2.1 Soxhlet extraction 

Extraction of total essential oil content of plant materials 

was carried out by soxhlet extraction
[13]

 method. 5gm of 

dry powder was subjected to soxhulet extraction with 

250ml methanol, extraction was carried out for 3hrs, 10 

cycles and temperature was maintained at 65°C.This 

extract was used to analyze DPPH assay. 

 

2.2.2 Steam distillation 

Extraction of volatile oils from the plant materials was 

carried out by steam distillation using Clevenger type 

apparatus.
[14]

 100g powdered sample was water distilled 

by using a Clevenger oil arm fitted with condensers 

through which cooled water was circulated to prevent 

low volatiles from escaping. The temperature was 

maintained at 60°C. The volatile oil was collected and 

dried over anhydrous Sodium Sulphate and stored at -4 

°C. 1mg of volatile extract was dissolved in 1ml of 

methanol, from that solution 10μl was taken and made up 

to 100 μl with methanol. This solution was used for GC 

analysis. (Same procedure followed for the preparation 

of standard eugenol). 

 

2.3 Gas chromatography analysis 

The essential oils were analyzed using a Shimadzu gas 

chromatograph model 17 A Japan(2014), equipped with 

flame ionization detector (FID) and DB-Wax capillary 

column (30mx0.32mm , film thickness 0. 5 μm). Injector 

and detector temperatures were set at 240 and 250°C, 

respectively. Column oven temperature was programmed 

from 40°C to 220°C at the rate of 8°C min-1; initial and 

final temperatures were held for 3 and 10 minutes, 

respectively. Helium was used as a carrier gas with a 

flow of 1.5 mL min-1. A sample of 0.1 μL was injected 

using slit mode (split ratio, 1:20). Quantification was 

completed by built-in data-handling software supplied by 

the manufacturer (spin chrome CFR) of the gas 

chromatograph. The results (composition) were reported 

as a relative percentage of the total peak area. 

 

2.4 Estimation of total phenolics 

Total phenolic content was determined using Folin-

Ciocalteau reagent as previously described.
[15]

 The plant 

extract solution (250 μl) was mixed with 5ml of Folin-

Ciocalteu reagentand 4 ml of (20%) sodium carbonate, 

and they were vortexed for 50sec and they were let to 

stand for 30mins in water bath at 40°C. The optical 

density was measured by using systronics (C1117) 

colorimeter using at 680nm. 

 

The total phenol content of the extracts was obtained by 

using the standard curve. The total phenol content was 

expressed as tannic acid (0.1mg/ml) equivalent in % w/w 

of the extracts. 

 

 

2.5 Total flavonoids content 

The total flavonoid content was determined using the 

Dowd method.
[16]

 The plant extract solution (250 μl) was 

mixed with 0.1ml of 2% aluminium chloride and 1ml of 

0.1M potassium acetate, mixed well and allowed to stand 

for 30min. at room temperature. The colour developed in 

each test tube was measured by using systronics (C1117) 

colorimeter at 420nm. Total flavonoid contents were 

calculated as quercetin(0.1mg/ml) equivalent from a 

calibration curve. 

 
 

2.6 Reducing Power Assay 

The reducing power of the extracts was measured by 

using ascorbic acid.
[17] 

The plant extract solution (250 μl) 

was mixed 2.5 ml of phosphate buffer (PH 6.6) and 

2.5ml of(1%) potassium ferricyanide and were incubated 

in water bath at 50°C for 20min. Then the test tube was 

centrifuged for 10min. at 10,000 rpm. 2.5ml of 

supernatant was taken in a test tube 2.5ml of distilled 

water and 0.5ml freshly prepared (0.1%)ferric chloride 

were added and observed the colour change. The optical 

density was measured by using UV–VIS 

spectrophotometer 2.2. (Double-beam) (SL191 series) at 

680nm. Total antioxidants contents were calculated as 

ascorbic acid (0.1mg/ml) equivalent from a calibration 

curve. 

 
 

2.7 DPPH radical scavenging assay (Antioxidant assay) 

The following assay procedure was modified from those 

described by Blois
[18]

 and Govindaragan.
[19]

 Sample 

stock solutions (1.0 mg/ml) were diluted to final 

concentrations of 250, 125, 50, 25, 10 and 5 μg/ml in 

methanol. A portion of sample solution (500 μl) was 
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mixed with an equal volume of 6x10-5 M DPPH (1,1- 

diphenyl-2-picrylhydrazyl; in methanol) and allowed to 

stand at room temperature for 30 min. 

 

In each experiment methanol (1ml) plus plant extract 

solution was used as blank while the DPPH solution 

alone in methanol was used as control. The absorbance 

(A) of sample solution was measured in 

spectrophotometer at 520 nm, compared with that of 

control solution (maximum absorbance). The scavenging 

activity of samples corresponded to the intensity of 

quenching DPPH. The results were expressed as 

percentage inhibition. 

 

3. RESULTS AND DISCUSSION 

In the present study several phytochemical constituents 

present in Pimenta dioica such as total phenols, 

flavonoids and antioxidants were evaluated. The free 

radical scavenging activity was also evaluated. Table 1 

shows the yield of essential oil and percentage 

composition of eugenol in Pimenta dioica in four 

different seasons of 2010 calendar year. It shows that the 

yield was affected by seasonal changes. The highest 

amount of the oil in these plants was found in winter i.e 

in November and very low in summer i.e in May.  

 

 

 

Table 1: Total essential content and Percentage composition of eugenol in Pimenta dioica in four different 

seasons. 

Month and Year Total essential oil content (%) Percentage composition of eugenol 

February 2010 2.2% 64.262% 

May 2010 1.73% 38.951% 

August 2010 1.9% 51.884% 

November 2010 2.8% 74.331% 

Values are mean ± standard deviation of three samples 

 

In Pimenta officinalis the percentage composition of 

essential oil is high in November (2.8%) and low in May 

(1.73%). The dried leaves of Pimenta on steam 

distillation yield 0.7-2.9% of an essential oil.
[20]

 The 

percentage composition of Eugenol in Pimenta 

officinalis in the month of November is 74.331%.The 

dried leaves of Pimenta on steam distillation yield an 

essential oil, which contains Eugenol as its main 

componen
[20] 

t. Purseglove and Brown
[21]

 reported that 

P.dioica leaf oil of Jamaican origin contains more 

Eugenol [95-98.5%], than the other Caribbean leaf oils. 

Two oils produced by steam distillation of the leaves of 

P. dioica of Jamaican origin were examined by Tucker 

and Maciarello
[22]

, the oils were found to be rich in 

Eugenol [66.38-79.24%]. The leaf oil of P. dioica of 

Cuban origin, the main constituent was found to be 

Eugenol- 54.26%.
[23]

 GC–MS analysis of P. dioica 

essential oils revealed high abundance of Eugenol 

(64.29%) and methyl-eugenol (20.55%) as main 

components.
[24]

 

 

Table 2: Total phenols, flavonoids, antioxidants and DPPH scavenging assay in Pimenta officinalis. 

Month and year 

Totalphenols 

mg TA equivalent/gm 

dw 

Total flavonoids 

mg of Quercetin 

/gmdw 

Antioxidants 

mg of ascorbic acid 

equivalent /gm dw 

DPPH 

scavenging 

% inhibition 

November 2010 133.6±3.1 0.322±0.04 1.241±0.03 49.24% 

Values are mean ± standard deviation of three samples 

 

Pimenta officinalis also show high value of total phenol 

content 133.6±3.1TAE/g. The total phenol content of 

Pimenta dioica in the present study was higher 

(133.6±3.1TAE/g) than the value (122 ±7.0 mg GA/g 

dry)reported by Rebecca et al.
[25] 

 

It is possible that the Eugenol-rich plant materials 

contain low levels of flavonoids because Eugenol, also a 

phenylpropenoid, may compete more successfully than 

the flavonoids for the amino acid precursor 

phenylalanine.
[26]

 It was true when we take the values of 

Pimenta officinalis, 0.322±0.04 mg/gm. 

In Pimenta officinalis the antioxidants value was 

1.241±0.03. The antioxidant activity of allspice may be 

associated with eugenol.
[27,28]

 In general essential oils 

exhibited weak to strong free DPPH scavenging activity 

rang can be shown as (weak: <25%; moderate: 25-50%; 

strong: >50%) at the tested concentration of 0.1% (v/v). 

The extracts of Pimenta officinali (49.24%), showed the 

strongest DPPH radical scavenging activity. Pimenta 

officinalis showed good free radical scavenging activity 

by the DPPH Method.
[29]
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4. CONCLUSION 

Eugenol is an important chemical constituent of the 

essential oils of many aromatic plants and has great 

importance in pharmaceutical industry and usually 

extracted from clove buds (Eugenia caryophyllata) 

belonging to family Mytraceae, and from leaves and 

barks of Cinnamomum zeylanicum Breyn belonging to 

family Lauraceae. Although these plant sources are rich 

in eugenol but because of their higher prices the 

commercial extraction of eugenol from them is costly. In 

contrast to these sources Pimenta officinalis is cheaper 

sources for commercial extraction of eugenol. The leaves 

of the plant contain essential oils with good percentage 

of eugenol. In the present study we have selected the 

Pimenta officinalis plants to get eugenol in cheaper cost. 

This plant is easily available in our surroundings, 

cultivation is also very easy. All results showed that 

Pimenta officinalis could be sources of natural 

antioxidants and phenolic compounds. It would be a 

blessing in disguise if this plant becomes a medicine for 

the common man. Still more clinical trials need to be 

conducted to support its medicinal therapeutic uses. 
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