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Abstract

Mints (Mentha spp.) are famous aromatic and medicinal herbs that are used in traditional
and folk medicines around the world for their antimicrobial and antioxidant properties.
Mints contain volatile components such as flavonoids, organic acids, and quinones for the
digestive system, central nervous system and respiratory system. Therefore, this study
aimed to primarily find out the constituents and antioxidant activity of mint essential oil,
which are very essential. The mint was harvested from the Ham Thuan Nam district of
Binh Thuan province, Vietnam, in 2023. The essential oil of the mint was collected using
steam distillation and dried with Na,SO, for the final product. Chemical analysis of the
components of the mint essential oil by GC-MS led to the identification of 17 chemical
components, representing 98.72% of the hydro-distilled essential oil. Of these, five were
hydrocarbons, such as monoterpenes (32.82%), and the rest were oxygenated
hydrocarbons, such as alcohols (53.42%), aldehydes (4.67%), and ketones (7.81%). The
1,1-diphenyl-2-picrylhydrazol free radical scavenging activity of the mint essential oil was
39.36+1.23%, and this value was lower than that of 0.5 mM ascorbic acid (42.84 £1.18%).
Thus, the results of this study have high scientific and practical significance, when adding
peppermint essential oil to food, it not only creates a fragrant smell for food, but also has
antioxidant and antibacterial effects for food.

1. Introduction

Essential oil is a complex mixture mainly consisting
of terpenoids and some other nonterpenoids, such as
They are
perfumes,

phenylpropane.
condiments,

activities. It can reduce food-borne pathogens and
decrease the use of synthetic and semisynthetic
antimicrobial compounds (Liang et al., 2012). Mints
(Mentha spp.) are famous aromatic and medicinal herbs
that are used in traditional and folk medicines around the
world for their antimicrobial and antioxidant properties.

widely used in food
cosmetics, and medicines

(Nascimento et al, 2020). Essential oil has the health
benefits of preventing chronic and infectious diseases,
improving appetite and digestion, and regulating the
characteristics of intestinal flora (Franz et al., 2009). In
recent years, essential oils and herbal extracts have
attracted great scientific interest due to their potential as
a source of natural antioxidants and biologically active
compounds (Wannissorn et al., 2005). Essential oils are
extracted from aromatic and medicinal plants that are
naturally concentrated. Aromatic hydrophobic liquid
products are obtained by steam distillation or solvent
extraction (Edris., 2007). They contain several chemical
compounds exhibiting different biological properties and

*Corresponding author.
Email: nguyenvanloi@hus.edu.vn

Mints contain volatile components, flavonoids, organic
acids, and quinones for the digestive system, central
nervous system, and respiratory system (Lucchesi et al.,
2004). It was used in antimicrobial, anti-inflammatory,
or anesthesia applications (Hussain et al., 2010).
Peppermint essential oil has the ability to inhibit the
formation of conjugated dienes. At the same time,
secondary products are created from lipid peroxidation.
The established antioxidant properties of peppermint oil
considerably expand the scope of its application as a
natural preservative (Schmidt et al., 2009). In Vietnam,
mint is grown in Binh Thuan, Ninh Thuan, Lam Dong,
Ha Giang, Lao Cai, and Son La provinces. However,
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currently, mint plants in Vietnam are only used for
medicinal purposes. The production of essential oils on
an industrial scale has received very little research
attention. Therefore, this study aimed to primarily
analyze the constituents and antioxidant activity of mint
essential oil, which are very essential. This is the
scientific basis for the application of mint essential oil in
food processing and preservation, with high scientific
and practical significance.

2. Materials and methods
2.1 Materials

The mint was harvested from the Ham Thuan Nam
district of Binh Thuan province, Vietnam, in 2023. Use
steam distillation to collect essential oils. This essential
oil is dried with Na,SO, for the final product. The
sample was stored in the Department of Food Science
and Technology, University of Science, Vietnam
National University, Hanoi.

2.2 Determination of chemical constituents in mint
essential oils

The chemical constituents in mint essential oils were
analyzed by GC/MS using a Hewlett-Packard GC system
(HP6890 series II) coupled with a mass detector
(MSD5973) equipped with an HP-5MS capillary column
(5% phenyl methylsiloxane, 30 m % 0.25 mm id., 0.25
pm film thickness) (Agilent Technologies, Palo Alto,
CA). For GC/MS detection, an electron ionization
system with an ionization energy of 70 eV was used over
a scan range of 40-400 amu. Helium was used as a gas
carrier at a flow rate of 1 mL/min. The split ratio was
adjusted to 25:1. The column temperature was initially
kept at 60°C for 4 mins, then gradually increased up to
240°C at an increment of 3°C/min, and finally held
isothermal for 10 mins. The percentage of components
was calculated from total ion chromatograms.
Identification of the primary component was assigned by
matching mass spectral data with those detailed in Wiley
7n.1, and NIST02.L libraries (Tsai et al., 2013).

2.3 Determination of the antioxidant activity of mint
essential oils

Determination of the antioxidant activity of mint
essential oils by a 1,1-diphenyl-2-picrylhydrazol radical
scavenging assay. Each concentration of essential oils
was mixed individually into a methanolic solution
containing 1,1-diphenyl-2-picrylhydrazol radicals
(0.1mM), and the final volume was 1 mL. These solution
mixtures were kept in the dark for 30 mins (the
incubation period) at room temperature. After thirty
minutes, the absorbance was measured at 517 nm. Each
test was carried out three times (Tsai et al., 2013).
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Finally, 1,1-diphenyl-2-picrylhydrazol radical

scavenging activity was calculated as follows:
Scavenging effect (%) = (Ap- As)/Ap % 100

Where A, is the absorbance of the blank and Ais the
absorbance of the sample.

3. Results and discussion
3.1 Chemical components of mint essential oils

The chemical components of mint essential oils,
identified by the GC-MS and quantified by the GC-FID,
are presented in Table 1 and Figure 1.
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Figure 1. The content of the chemical components is
calculated as a percentage of the chromatographic peak area.

Chemical analysis of the components of the mint
essential oil by GC-MS led to the identification of 17
chemical components, representing 98.72% of the hydro-
distilled essential oil. Table 1 shows that 17 chemical
components were present in the mint essential oil. Of
these, five were hydrocarbons such as monoterpenes
(32.82%), and the rest were oxygenated hydrocarbons
such as alcohols (53.42%), aldehydes (4.67%), and
ketones (7.81%). The major chemical components of the
mint essential oil were menthol (37.62%), P-pinene
(19.83%), p-cymene (3.94%), limonene (3.46%),
eucalyptol (3.38%), a-terpinene (3.27%), and linalool
(2.93%). The chemical components involved in creating
the characteristic aroma of mint essential oil are menthol
(37.62%), eucalyptol (3.38%), isoborneol (2.75%),
eugenol (2.61%), isomenthol (2.18%), menthone
(2.41%), and 1,8-cineole (1.95%). This result was also
consistent with the research results of (Wu et al., 2019)
that mint essential oil consisted of high amounts of
menthol (38.45%), menthone (21.8%), 1,8-cineole
(5.62%), and neo-menthol (4.19%), which altogether
represented 70% of the non-polar compounds identified.
Our results are consistent with other studies, wherein
menthol and menthone were the most abundant
constituents in mint essential oil (Oh et al., 2014).
Buleandra et al. (2016) also reported the same primary
compounds in the essential oils of peppermint and
spearmint harvested in Romania, but the concentration of
carvone in the spearmint essential oil was only 51.7%.
Both peppermint and spearmint are temperate plants and
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Table 1. The chemical components of mint essential oils.
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No. Chemical components Retention time (min)  Retention indices Proportion (%)

Monoterpenes 32.82
1 [S-pinene 2.77 899 19.83
2 p-cymene 3.38 1025 3.94
3 limonene 4.65 1075 3.46
4 a-terpinene 6.98 1121 3.27
5 trans-carane 15.61 1524 2.32

Alcohols 53.42
6 eucalyptol 5.45 1084 3.38
7 linalool 9.15 1188 2.93
8 isoborneol 10.92 1275 2.75
9 eugenol 12.94 1418 2.61
10 menthol 14.15 1469 37.62
11 isomenthol 17.04 1546 2.18
12 1,8-cineole 20.10 1689 1.95

Aldehydes 4.67
13 benzaldehyde 2.87 963 4.67

Ketones 7.81
14 menthone 14.43 1472 2.41
15 carvone 18.97 1581 2.07
16  Piperitone 21.71 1762 1.74
17  pulegone 23.58 1956 1.59

Total 98.72

(%): calculated by chromatographic peak area

require long days for the deposition of essential oil
constituents. Therefore, geographical site and leaf
maturity at harvest considerably affect the chemical
composition of mint essential oils and their bioactivities,
including antioxidant capacity (Chauhan et al., 2009;
Hussain et al., 2010; Buleandra ef al., 2016). In essential
oils, it is thought that chemical components such as
terpenes, thymol, limonene, 1,8-cineole, and carvone
contribute to antioxidant activity (Clark and Menary.,
1984). In addition, as reported in the literature, limonene
and menthone are the major components in young
peppermint leaves (Chauhan et al, 2009). The
proportion of limonene decreases rapidly with plant
development, while menthone increases, being converted
into menthol in mature peppermint leaves. Also, the
proportions of menthofuran and pulegone decrease as
leaves age, while those of 1,8-cineole increase
substantially (Gershenzon et al., 2000). Thus, mint
essential oil from Ham Thuan Nam district, Binh Thuan
province, Vietnam, has a chemical composition similar
to the research results (Clark and Menary, 1984; Oh et
al.,2014).

3.2 Anti-free radical activity of mint essential oils

The anti-free radical activity of scavenging 1,1-
diphenyl-2-picrylhydrazol free radicals in mint essential
oils and ascorbic acid is shown in Table 2.

The 1,1-diphenyl-2-picrylhydrazol free radical
scavenging activity of the mint essential oil was
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Table 2. The anti-free radical activity of mint essential oils.

Scavenging ECs
No. Tested substances Effect (%) (mg/mL)
1 Mint essential oil 39.36+1.23 0.04+0.01
2 Ascorbic acid 42.84+1.18 0.03+0.01

39.36+1.23%, and this value was lower than that of 0.5
mM ascorbic acid (42.84+1.18%). As the half-maximal
effective concentration ECso value is an important index
to evaluate the antioxidant potential, the ECsy values of
peppermint essential oils and their main components
were used to compare their antioxidant activities. A dose
-dependent increase of scavenging 1,1-diphenyl-2-
picrylhydrazol free radical activity was observed in mint
essential oils. The highest scavenging 1,1-diphenyl-2-
picrylhydrazol free radical activity was recorded by mint
essential oils (ECso = 0.04+£0.01 mg/mL) and was lower
than that of the positive control ascorbic acid (ECsy =
0.03+£0.01 mg/mL). This research result was also
consistent with the research results of Schmidt et al.
(2009). Compared with the ascorbic acid antioxidant in
the assay, peppermint oil demonstrated weak antiradical
activity with respect to the 1,1-diphenyl-2-picrylhydrazol
radical at a minimum inhibitory concentration of 860 pg/
mL. It is worth emphasizing that menthol, the major
component of the essential oil, did not reveal scavenging
properties in terms of the 1,1-diphenyl-2-picrylhydrazol
radical within the range of concentrations covered in the
experiment up to 1 mg/mL (Schmidt et al., 2009).
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4. Conclusion

Chemical analysis of the components of the mint
essential oil by GC-MS led to the identification of 17
chemical components, representing 98.72% of the hydro-
distilled essential oil. Of these, five were hydrocarbons
such as monoterpenes (32.82%), and the rest were
oxygenated hydrocarbons such as alcohols (53.42%),
aldehydes (4.67%), and ketones (7.81%). The chemical
components involved in creating the characteristic aroma
of mint essential oil are menthol (37.62%), eucalyptol
(3.38%), isoborneol (2.75%), eugenol (2.61%),
isomenthol (2.18%), menthone (2.41%), and 1,8-cineole
(1.95%). The 1,1-diphenyl-2-picrylhydrazol free radical
scavenging activity of the mint essential oil was
39.36+1.23% and this value was lower than that of 0.5
mM ascorbic acid (42.8441.18%). The mint essential oils
(ECsp = 0.04+0.01 mg/mL) were lower than that of the
positive control ascorbic acid (ECso = 0.03+0.01 mg/
mL).

Conflict of interest

The authors declare no conflict of interest.

References

Buleandra, M., Oprea, E., Popa, D.E., David, LG.,
Moldovan, Z., Mihai, I. and Badea, I.A. (2016).
Comparative Chemical analysis of Mentha piperita
and M. spicata and a fast assessment of commercial
peppermint teas. Natural Product Communications,
11(4), 551-555. Retrieved  from  https://
journals.sagepub.com/doi/
pdf/10.1177/1934578X1601100433

Chauhan, R.S., Kaul, M.K., Shahi, A.K., Kumar, A.,
Ram, G. and Tawa, A. (2009). Chemical
composition of essential oils in Mentha spicata L.
accession [IIIM(J)26] from North-West Himalayan
region, India. Industrial Crops and Products, 29(2),
654-656. https://doi.org/10.1016/j.
indcrop.2008.12.003

Clark, R.J. and Menary, R.C. (1984). The effect of two
harvests per year on the yield and composition of
Tasmanian peppermint oil (Mentha piperita L.).
Journal of the Science of Food and Agriculture, 35
D), 1191-1195. https://doi.org/10.1002/
jsfa.2740351109

Edris, A.E. (2007). Pharmaceutical and therapeutic
potentials of essential oils and their individual
volatile constituents: a review. Phytotherapy
Research, 21(4), 308-323. https://doi.org/10.1002/
ptr.2072

Franz, C., Baser, K.H.C. and Windisch, W. (2009).
Essential oils and aromatic plants in animal feeding-

https://doi.org/10.26656/r.2017.8(5).017

Loi et al. / Food Research 8 (5) (2024) 407 - 411

a European perspective. A review. Flavour and
Fragrance Journal, 25(5), 327-340. https://
doi.org/10.1002/1j.1967

Gershenzon, J., Mcconkey, M.E. and Croteau, R.B.
(2000). Regulation of monoterpene accumulation in
leaves of peppermint. Plant Physiology, 122(1), 205-
213. https://doi.org/10.1104/pp. 122.1.205

Hussain, A.L,, Anwar, F., Nigam, P.S., Ashraf, M. and
Gilani, A.H. (2010). Seasonal variation in content,
chemical composition and antimicrobial and
cytotoxic activities of essential oils from four
Mentha species. Journal of the Science of Food and
Agriculture, 90(11), 1827-1836. https://
doi.org/10.1002/jsfa.4021

Liang, R., Xu, S., Shoemaker, C.F., Li, Y., Zhong, F. and
Huang, Q. (2012). Physical and antimicrobial
properties of peppermint oil nanoemulsions. Journal
of Agricultural and Food Chemistry, 60(30), 7548-
7555. https://doi.org/10.1021/j£301129k

Lucchesi, M.E., Chemat, F. and Smadja, J. (2004).
Solvent-free microwave extraction of essential oil
from aromatic herbs: comparison with conventional
hydrodistillation. Journal of Chromatography A,

1043(2), 323-327. https://doi.org/10.1016/
j-chroma.2004.05.083
Nascimento, L. D., Moraes, A.A.B., Costa, K.S.,

Galucio, JM.P., Taube, P.S., Costa, C.M.L., Cruz,
J.N., Andrade, E.H.A. and Faria, L.J.G. (2020).
Bioactive natural compounds and antioxidant
activity of essential oils from spice plants: New

findings and potential applications. Biomolecules, 10
(7), 988. https://doi.org/10.3390/biom10070988

Oh, J.Y., Park, M.A. and Kim, Y.C. (2014). Peppermint
oil promotes hair growth without toxic signs.
Journal of Korean Society of Toxicology, 30(4), 297-
304. https://dx.doi.org/10.5487/TR. 2014.30.4.297

Schmidt, E., Bail, S., Buchbauer, G., Stoilova, I,
Atanasova, T., Stoyanova, A., Krastanov, A. and
Jirovetz, L. (2009). Chemical composition, olfactory
evaluation and antioxidant effects of essential oil
from mentha x piperita. Natural Product
Communications,  4(8), 1107-1112.  https:/
doi.org/10.1177/1934578X0900400819

Tsai, M.L., Wu, C.T., Lin, T.F., Lin, W.C., Huang, Y.C.
and Yang, C.H. (2013). Chemical composition and
biological properties of essential oils of two mint
species. Tropical Journal
Research  August,  12(4),
dx.doi.org/10.4314/tjpr.v12i4.20

Wannissorn, B., Jarikeserm, S., Siriwangchai, T. and
Thubthimthed, S. (2005). Antimicrobial properties of

essential oils from Thai medicinal plants.
Fitoterapia, 76(2), 233-236. https://doi.org/10.1016/

of Pharmaceutical

577-582.  http://

© 2024 The Authors. Published by Rynnye Lyan Resources



Loi et al. / Food Research 8 (5) (2024) 407 - 411 411

j.fitote.2004.12.009

Wu, Z., Tan, B., Liu, Y., Dunn, J., Guerola, P.M.,
Tortajada, M., Cao, Z. and Ji, P. (2019). Chemical
Composition and antioxidant properties of essential
oils from peppermint, native spearmint and scotch
spearmint.  Molecules, 24(15), 2825. https:/
doi.org/10.3390/molecules24152825

0]
s
>
=
@
-
<
=
~
e
=

https://doi.org/10.26656/11.2017.8(5).017 © 2024 The Authors. Published by Rynnye Lyan Resources



