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Abstract— In this present work, chemical composition of
essential oils of Mentha pipreta L. cultivated grown in region
Ait district Jalaun of Uttar Pradesh province (in north india)
were resolute by capillary gas chromatography (GC), gas
chromatography and mass spectrometry (GC/MS). contented
and composition of the Mentha pipreta L. obtained by
hydrodistillation (HD), microwave assisted hydrodistillation
(MAHD) and solvent free microwave extraction (SFME)
were compared. The major components in three methods
were the same but the relative amounts of the individual
components have wide-ranging. The major components were

found in HD, MAHD and SFME, o -Pinene
(1.4%,1.5%,1.4%), pB-Pinene (2.3%,2.5%,2.4%%), 1, 8
Cineole (7.2%,8.2%,7.1%), Menthyl acetate

(6.54%,6.8%,6.25%), Menthol (39%,32%,30%), Germacrene
D (1.2%,1.4%,1.1%) and a- Humulene (4.6 %, 4.7%, 4.6 %)
respectively. This is the first report evaluatethe chemical
composition and comparison of three methods for the
extraction (essential oil) compounds of this species.
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I. INTRODUCTION

Essential oils are more volatile, natural base products, which
was found in spices, aromatic and medicinal plants. The
Extraction of essential oils is well known from old ages
when pure essential oil and basic extract of essential oil
from bearing plants, herbs and grasses were used for various
medicinal and fragrance, flavors, preservatives and insect
repellents purposesl, 2.

Mentha piperita L., commonly known as
peppermint is an herbaceous rhizomatous perennial plant
which belongs to the labiates family, which is also known as
“the mint family unit”. The labiate family includes around
200 genus and between 2000 and 5000 species of aromatic
herbs; these essential oils have achieved high economic
value3, 4. Mentha piperita L. is the source of high menthol
contain essential oil, which is sweet and the primary source
of the cooling consciousness. Menthol is find main
application as flavor in, toothpastes, chewing gums
confectionary, alcoholic beverages5, tobacco.

The peppermint oil also characterizes by small
amounts of many other compounds including limonene,
pulegone, eucalyptol, caryophyllene and pinene. It is the
oldest and most popular flavour of mint-flavoured
confectionery. Peppermint can also be originate applications
in shampoos, soaps and skin care products. Freeze-dried
leaves peppermint is commonly used to soothe or treat
nausea, vomiting, abdominal pain, indigestion, and irritable
bowel,bloating. It is also used in aroma treatment6, 7.

The peppermint plant is native to Europe, now
widespread in cultivation throughout all regions of the

world. In India, mint species are mainly cultivated in Uttar
Pradesh, Madhya Pradesh Haryana and Punjab and the
annual world production of M. Piperita L. oils is 7500 mt,
while India is producing 100 mt per year8. Steam distillation
is the essential method to extract the peppermint essential oil
for commercial product9; many other methods can be used
for extraction of essential oils from peppermint, e.g. hydro-
distillation (HD), solvent extraction, Supercritical fluid
extraction, subcritical water extraction, soxhlet, and direct
thermal desorptionl10, 11. but these essential oil compounds
are thermally sensitive and susceptible to chemical changes.
These extraction methods are result in losses of some
volatile compounds, low extraction efficiency, long
extraction time, degradation of unsaturated or ester
compounds through thermal or hydrolytic property and
poisonous solvent residue in the extractl2. To overcome
these problems some new “green” techniques in essential oil
extraction have been developed by researchers. These
techniques are normally use less solvent and energy, such
the same as ultrasound and microwave.

Microwave assisted process is a current technique
for extraction of essential oil from plant materials, patented
by federal department of environment, Canadal3. Today,
MAP is well known to selective and volumetric heating of
object, less extraction time, high product quality. This
technology finds application from analytical laboratory
systems to industrial extractorl4.

Il. RAW MATERIALS

Plant material Mentha leaves were collected from the
private farm at ait jalaun uttar pradesh. The variety of the
mentha was Mentha Piperita L. The authenticity of variety
was verified by department of botany, Jiwaji University.
This range has been commercialized in northern India.
Plants were cleaned, chopped and dried in a dark room at
25°C.

I11. HYDRO DISTILLATION

The essential oils of mentha pipreta L. were extracted by
hydrodistillation15 using an apparatus of Clevenger type.
The extraction takes 3 hours for mixing 100.0 gm of
plants(maretial) in 700 mL of distill water. The oil content
was measured as the percentage (w/v). After oils were dried
over anhydrous sodium sulphate, they were stored at 5°C
after analyzed by GC.

IV. MICROWAVE ASSISTED HYDRO DISTILLATION:

The arrival plant material of the mentha pipreta L(100.0 gm
with 150 mL water) were used for (MAHD). Microwave
power (680W) and irradiation time (18 min) were
investigated and the collected liquid after leaving out of
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water from it, was weighed and final. After that find out
composition of essential oils by GC/MS analysis.

V. SOLVENT FREE MICROWAVE EXTRACTION

The arrival plant material of the mentha pipreta L (100.0 gm
with no water added) were used for (SFME). In this
extraction process no water is add in sample with
Microwave power (680W) and irradiation time (12 min)
were investigated and the collected liquid after leaving out
of water from it, was weighed and final. After that find out
composition of essential oils by GC/MS analysis

VI. EXTRACTION OF ESSENTIAL OIL

The peppermint leaves were properly cleaned and chopped
in to 2-3 cm. long pieces. Before extraction of essential oil
plant was stored in dark with limited air circulation and for
three different drying durations. The moisture lost during 24
hours was 10-11%. A 100gm of sample was placed in
reactor with 1:2 (w/v) ratio of plant to water. The runs were
taken at time and microwave power. Extracted liquid finds
Light yellow colored oil, with a lemon like odor, was
obtained which was separated and dried over the minimum
amount of anhydrous sodium sulphate to remove traces of
moisture. The percentage oil yield is expressed as follows.

Oil vield (%o) o Mass of extracted X 100

Mass of Sample

VII. ANALYSIS

Analysis by GC was carried out using a Hewlett-Packard
5960 chromatography equipped with a FID detector and a
HP-5 column (40 m x 0.35 mm i.d., film thickness 0.35
um). GC-MS analyses were performed using an Agilent-
7896 A chromatograph interfaced to an Agilent-5985C mass
spectrometer (ionization voltage 90 eV, scan time 0.7 s, scan
range 40-400 Da) and equipped with a capillary column HP-
5 (40m x 0.35 mm i.d., film thickness 0.25 pum). The oven
temperature was held at 60°C for 5 min, then programmed
from 80 to 270°C at a rate of 6°C/min and finally held for 1
min at 270°C (for GC-FID and GC-MS) using He as a
carrier gas (1.5.0 mL/min), split 1:50. Injector and detector
temperatures were 290°C.

VIII.

Identification of the compounds was based on a comparison
of retention index and mass spectra with those of authentic
samples and with the (FFDC) Fragrance and Flavour
Development Centre, KannauJ, Uttar Pradesh.

The identification was also confirmed by
comparison of the retention index with data in the literature
(Lawrence et al., 1991 Adams, 2007). The percentages of
compound were calculated by the area normalization
method, without taking into consideration response factors.
The retention index were calculated for all volatile
constituents using a homologous series of n-alkynes.

IDENTIFICATION OF CHEMICAL COMPOUND

IX. RESULTS AND DISCUSSION

The oil cut off by HD and MAHD, SFME from the aerial
parts of Mentha pipreta Lwas found to be a yellowish liquid,
obtained in yields of 0.9% and 0.2 respectively. The

chemical composition of aerial parts of the Mentha pipreta
L. under three methods (HD, MAHD and SFME) is given in
Table 1. The components are listed in order of their
eluvation on the HP-6 column. Fourty four components
representing about 94.5 % of the total composition of the oil
were identified. and Thirty-two compounds were identified
in MAHD and SPME representing more than 94.7 % and
95.1 % respectively. even with the fact, that the major
components in all analyzed samples with three methods
were the same, the relative amounts of the individual
components varied. The major components were found in
this Experiment HD, MAHD and SFME, [I-
pinene(1.4%,1.6%,1.5%), B-pinene (2.3%, 2.5%, 2.2%), 1,8-
cineole (7.2%, 7.8%,7.1%), Menthole (29%,32%,30%), L -
menthone (21%,23%,20%, Humulene (4.6%, 4.7%, 3.2%)
Methyl acetate(6.5%,6.8%,6.2%) Germacrene D (1.2%,
1.3%, 1.1%), a- respectively.

The major differences concern, especially
sesquiterpenoids composition in the essential oils received
after HD, MAHD and SFME. The substance of these
components in essential oils amounted from 68.9% for HD,
745% for MAHD and 43.1% for SFME. The
monoterpenoids content among all volatiles detected after
SFME amounted to 18.5%, while in distilled essential oils
15.7% for HD and 9% for MAHD. 1-Octen-3-ol was only
identified in SFME whereas compounds with higher boiling
points are not extracted in this method such as heptadecane
and octadecane.

H
S.N D | MAHD( | SFME(
0. COMPOUND RI % %) %)
)
1 3-Hexen-1-d 769 | .03 .04 .03
3-
2 methylecyclohex | 845 | .02 .03 .01
anone
3 o-phellandrene | 849 | .04 .05 .03
4 o-pinene 853 | 14 15 1.4
5 Sabinene 892 | .31 .32 31
6 B-pinene 896 | 2.3 2.5 2.4
7 a- Humulene 910 | 4.6 4.7 3.2
8 3-octanol 914 | .12 A2 A3
9 Germacrene D 918 | 1.2 1.4 1.1
10 B- terpinene 935 | .11 .10 A1
11 0-Cymene 938 | .16 A1 .16
12 1,8-cineole 346 | 7.2 8.2 7.1
13 Limonene | 950 | 7 | 339 | 321
14 B- ocimene Y 976 | .16 A4 .16
15 a- terpinene 978 | .22 .23 19
Trans sabinene | 100

16 hydrate 3 .56 .56 .56
17 a- terpinolene 1(5)1 A1 A1 13
18 Linalool L 180 19 .16 .18
19 | Amylisovalerate | '0° | .08 | 08 08
20 | Lomenthone | '9°| 21| 23 20

All rights reserved by www.ijsrd.com 840




Comparison of Chemical Composition of Essential Oils from  Aerial Parts of Mentha Pipreta L. Using Hydrodistillation, Microwave-Assisted

Hydrodistillation and Solvent Free Microwave Extraction
(IJSRD/Vol. 3/Issue 12/2016/218)

21 Menthofuran 136 1(')6 1.62 1.50
22 Neomenthol 129 2.8 2.9 2.6
23 Menthole 139 39 32 30
24 - fenchyl 1091 51| 53 .49
alcohol 9
. 112
25 Dihydro-carveol 5 13 12 14
26 carveone 1;3 225 2.61 2.50
27 C!S-S-hexenyl 114 a7 6 m
isovalerate 4
28 Piperitone 136 56| 50 52
29 Hexyl n-valerate 128 .06 .061 .060
30 Trans-anethole 1%9 1i0 1.02 1.03
31 Methyl acetate 151 61'15 6.8 6.25
32 p-menth-3-ene 159 15 A4 15
33 Dihydrocarveol | 131 12 13 11
acetate 5
34 - bourbonene 122 .23 .23 .23
35 n-decyl acetate 124 .82 .90 .82
36 Trans 136 | 1.2 192 1.20
caryophyllene 1 1
37 Trans beta 136 91 20 99
farnesene 9
139
38 - cubebene 0 1.3 1.10 1.11
39 blcyclog:rmacren 139 93 24 20
40 y- cadinene 1;10 .06 .04 .05
41 o- cadinene 130 .10 A1 .09
42 Caryop_hyllene 142 12 11 10
oxide 0
43 | Veridiflorol 1‘2‘3 36| 38 35
44 Phellandrene 920 | .06 .07 .05

Table 1. Comparative chemical composition (%) of menthe
pipreta L. With three methods: HD, MAHD, SFME.

X. CONCLUSION

In this study, the first to determine the chemical composition
of aerial parts of the Mentha pipreta L. These are three
techniques HD, MAHD and SFME were used to extract the
components. The major components in three methods were
the same but the relative amounts of the individual
components varied. It can be concluded that: HD-SFME is a
simpler and more rapid procedure for extraction of the
volatile.
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