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Abstract

Mentha is a perennial, green, aromatic and medicinal herb. The contemporary investigation study
was conducted to determine the nutritional, elemental and phytochemical investigations of
Mentha longifolia (L.) Huds. and Mentha Spicata L.from district Malakand, Pakistan. These two
species of Mentha are used by the local people both as a source of flavouring agent and medicine.
The nutritional analysis of both species showed that it contains sufficient quantity of
carbohydrates, fats proteins, fibers and caloric energy. The elemental composition of powdered
samples of Mentha longifolia (L.) Huds and Mentha Spicata L. leaves through Energy Dispersive
X-rays Analysis (EDX) revealed that these plants contains essential elements which are
imperative and significant part of human food such as Aluminium, Silicon, Carbon, Oxygen,
Nitrogen, Magnesium, , Sulphur, Potassium, Calcium, Phosphorus, Chlorine and Cupper. The
qualitative investigation for phytochemicals of these selected plant extracts in methanol showed
that these plant species are also rich in important phytochemicals. The present research work
showed that these selected plant species Mentha longifolia (L.) Huds. and Mentha Spicata L. are
rich in important and essential nutrients, important elements, and substantial phytochemicals.
Key words: Nutritional, elemental, phytochemical, Malakand, Pakistan.

Introduction

Mentha plant species are evergreen, fragrant and medicinally important and have worldwide
appearance. About 80% of world population directly or indirectly depends on plants to
accomplish their nutritional and healthcare necessities. In Pakistan approximately 60% of the
individuals dwelling in villages and countryside regions are dependent on plants for their food
and basic well-being and fitness systems (Latif et al., 2004; Mushtaqg et al., 2009). Carbohydrates,
Proteins, fats and fibers are required for various life activities. Human body needs these
biomolecules on daily basis (Nisar et al., 2009).

Plants not only provide us useful biochemical but can also deliver us imperative dietary and
elemental substances (Zafar et al., 2010). Nutrients and minerals are needed by the body for
different biotic and bodily functions. These substances are also required for maintaining healthy
body (Hendler and Sheldon, 1990). Research studies have shown that Plants are natural factories
for making significant secondary metabolites or phytochemicals which are biologically active
substances. These phytochemicals are the key ingredients of modern synthetic drugs and can lead
to the synthesis of novel medicines (Uddin et al., 2012). These plants also possess therapeutic
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properties and are used against certain diseases due to secondary metabolites or phytochemicals.

These phytochemicals are used to protect human body against diseases (Kruger et al., 1998;
Alverez, 2004).

Materials and method

Study Area

District Malakand is situated in the province Khyber Pakhtunkhwa, Pakistan (Fig. 1). Malakand
is a very scenic and lush green area bounded by mountains. The area is eye-catching and have
adequate flora. The people living in this area are generally underprivileged and work as

agriculturalists and for their survival and livelihood are dependent on agricultural produces
(DAO Malakand, 2019).
MALAKAND PROTECTED AREA
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Figure 1. Map of District Malakand, Pakistan
Collection of Plant Materials
The plants species were gathered from the research area district Malakand, Pakistan and
were identified with the help of flora of Pakistan (Ali and Qaiser, 1993-2015).
Preparation of Samples
The fresh Mentha leaves were collected from the study site and then dried at room

temperature. The dried leaves of the plant samples were then powdered in a mixer. The powdered

samples were then used in nutritional, elemental and phytochemical investigations (Meenaet al.,
2010; Street et al., 2008).
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Figure 2. (a) Mentha longifolia (L.) Huds. (b) Mentha longifolia L
Nutritional Analysis

For nutritional investigation of moisture ash, fibers, proteins, fats, carbohydrates and
energy value the official methods of Association of Official Analytical Chemists were used
(AOAC, 2005). For determination of moisture and ash content percentage the weight difference
method was used (Boussama et al., 1999; Das et al., 1997). Investigation of proteins were done
through digestion, distillation and titration of the sample in micro Kjeldahl apparatus. The value
of Nitrogen in the sample was multiplied by a factor 6.25 to determine Proteins in the sample.
For determination of lipids in the sample the solvent extraction method was used. Pertoleum
ether
was used as a solvent which have a boiling point 40-60 °C. The amount of total carbohydrates
was determined through difference method. All nutritional values were expressed in percentages
(Hussain et al., 2010).

Elemental Investigation

Elemental investigation of powdered plant samples were carried out was through Energy
Dispersive X- Rays Analysis (EDX) at University of Peshawar Pakistan in Central Resource
Laboratory (CRL). About 1-2 grams sample was applied to a pellet coated with gold with the use
of (JEOL) Vacuum Evaporator. The EDX machine manufactured by of Oxford Company UK
(200 Model Inca) was connected to SEM Microscope (Goldstein, 2003).

Phytochemical Investigation

The phytochemical tests were performed to study various phytochemical constituents
present in the methanolic extracts of selected Mentha plant samples. The phytochemical
investigations were carried out by using the standard procedures of (Sofowora, 1993), (Kokate,
1999) and (Trease and Evans, 2002).
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Results
Nutritional Investigation:

The current nutritional investigation of Mentha longifolia (L.) Huds. and Mentha Spicata
L. showed that in Mentha longifolia (L.) Huds. moisture content (MC) was (81.70+0.3%)
whereas, Dry matter (DM) content was (18.30+0.3%), Ash (21.26+0.3%), Fibers (Fb )
(9.27+0.04%), Crude Fats (CF%) (5.80+£0.04%), Crude Proteins (CP) (7.83+0.03%) and the
Carbohydrates (Cab) (55.84+0.4%). The energy value calculated in Mentha longifolia (L.) Huds.
were 306.88+0.3 (Kcal/100g). Similarly, in Mentha Spicata L. moisture content was
(80.92+£0.05%) whereas, dry matter content was (19.08+0.1%), ash (21.52+0.2%), fibers
(8.92+0.02%), crude fats (5.40+0.05%), crude proteins (7.75+ 0.2%) and the carbohydrates
(56.41+0.8 %). The energy value calculated in Mentha Spicata L. were 309.92+0.7 (Kcal/100g).
The (Table 1 and Fig.3) shows the results of the present nutritional investigation.

Table 1. Nutritional Analysis of Mentha longifolia (L.) Huds. and Mentha Spicata L.

Plant Name MC (%) DM (%) Ash% Fib (%) CF (%) CP (%) Cab (%) E.V (Kcal/100g)
Mentha longifolia(L.) | 81.70+0.3 | 18.30+0.3 | 21.26+0. | 9.27+0.04 | 5.80+0.04 | 7.83+0.03 | 55.84+0.4 306.88+0.3
Huds. 3
Mentha spicata L. 80.92+0.05 | 19.08+0.1 | 21.52+0. | 8.92+0.02 | 5.40+0.05 | 7.75+ 0.2 | 56.41+0.8 309.92+0.7
2

Elemental Investigation

Elemental investigation through EDX of Mentha longifolia (L.) Huds. showed that Carbon is
the most abundant element by weight % (60.01 %) followed by Oxygen (29.99%), Ca (3.71%),
K (2.40%) CI (0.86%), Si (0.83%), Fe (0.69%), Al (0.46%), Cu (0.45%), S (0.31%), Mg (0.24%)
as shown in (Table 2. and Fig.4).

W Mentha longifolia(L.) Huds. B Mentha spicata L.

MC (%) DM (%) Ash% Fib (%) CF (%) CP (%) C}'f;)b

0,

M Mentha longifolia(L.) Huds. 81.7 183 21.26 9.27 58 7.83 55.84
= Mentha spicata L. 80.92 19.08 21.52 8.92 54 7.75 56.41

Figure 3. Nutritional Analysis of Mentha longifolia (L.) Huds. and Mentha Spicata L.
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Table 2. Elemental investigation of Mentha longifolia (L.) Huds.

ISSN: 1673-064X

Element Weight% Atomic%
Carbon 60.01 65.11
Oxygen 29.99 31.01
Magnesium 0.25 0.11
Aluminium 0.46 0.30
Silicon 0.83 0.59
Sulphur 0.35 0.21
Chlorine 0.86 0.47
Potassium 2.40 0.61
Calcium 3.71 1.05
Iron 0.69 0.31
Cupper 0.45 0.23
Totals 100.00 100.00
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Figure 4. Elemental investigation of Mentha longifolia (L.) Huds.

The elemental analysis of mentha spicata L. through EDX showed that Carbon is the most
abundant element by weight % (49.99%) followed by Oxygen (36.83%), N (7.41%), K (1.91%)
Ca (1.05%), CI (0.71%), Si (0.58%), Al (0.41%), S (0.39%), and P (0.21%) as shown in (Table

3. and Fig.4).
Table 3. Elemental investigation of Mentha spicata L.

Element Weight% Atomic%
Carbon 49.99 59.11
Nitrogen 7.41 6.42

Oxygen 36.83 29.39
Magnesium 0.51 0.51
Aluminium 0.41 0.30

http://xisdxjxsu.asia

VOLUME 19 ISSUE 02 FEBRUARY 2023

138-146



Journal of Xi’an Shiyou University, Natural Science Edition

ISSN: 1673-064X

Silicon 0.58 0.59
Phosphorus 0.21 0.31
Sulphur 0.39 0.71
Chlorine 0.71 0.80
Potassium 1.91 0.95
Calcium 1.05 0.91
Totals 100.00 100.00
:ﬂl Spectrum 1
1k
O
Si
P
Al K
| Mg S Ca
RS0 RASi RAASERE0N RARSARARES RARRE RARE frerTTIeT RERARRRE o RERAEARAE  BAASARARAN AARBERRLL ]
0 2 4 & 8 10 12 14 16 18 20
Full Scale 1347 cts Cursor: 20,194 ke' (0 cts) key

Figure 5. Elemental investigation of Mentha spicata L.
Phytochemical Investigation

The qualitative phytochemical constituents of Mentha longifolia (L.) Huds. methanolic
extracts revealed that it contains important phytochemical constituents as shown in (Table 4).
These phytochemicals possess significant and important therapeutic properties. The presence of
these phytochemicals and menthol oil make it important medicinal and aromatic plants.

Table 4. Phytochemical constituents of Methanolic extracts of Mentha longifolia (L.) Huds. and
Mentha spicata L.

Samples of plant Alkaloids | Flavonoids | Glycosides | Phenols | Saponins | Tannins | Steroids

Mentha longifolia (L.) | ++ ++ ++ ++ ++ ++ _
Huds.

Mentha spicata L. ++ ++ ++ ++ e ++ ++
Key: (++) = Presence, (_ _) Absence
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Discussion

Plants play an important and substantial part in the food and well-being of people and
populaces (Thakur and Rays, 2014). Nutritional and dietary substances are not only good for
health of people but are also essential to protect them from various ailments (Nisar et al., 2009;
Hussain et al., 2010). The results of the current nutritional analysis of Mentha longifolia (L.)
Huds. and Mentha spicata L. are adjacent and near to the results of (Waris et al., 2018 ; Saqib et
al., 2022). The results of the current elemental analysis of Mentha longifolia (L.) Huds. and
Mentha spicata L. showed that the elements such as Carbon, Nitrogen, OXygen, Magnesium,
Potassium, Phosphorus, Sulphur, Calcium, Aluminium, Silicon, Iron, Chlorine, and Sodium are
presnt in these plant samples. The elemental investigation of these Mentha plants are close with
the previous studies of (Arika et al., 2016; Gogoasa et al., 2013) who had described the same
elements in these Mentha species. The present phytochemical investigation in these Mentha
Plants revealed that similar phytochemicals have also been reported from the same mentha plants
by (Khudhair, 2016) and Mohammed et al., (2017).

Conclusion

The Mentha species such as Mentha longifolia (L.) Huds. and Mentha spicata L. have long
being used as a flavouring agent and in folk medicines . Important nutritional, elemental,
phytochemical and antimicrobial substances are present in these species have been extracted
from Mentha species which have different biological activities. The present nutritional, elemental
and phytochemical investigations of Mentha plant species revealed important and tremendous
results. These investigations may be used as a strong line base for future investigations about
these plant species.
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