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Abstract

In this study, morphological and anatomical findings were studied. The
two species showed great variation in phenotypic traits such as habit; Mentha
piperita L is herbaceous, while Ocimum basilicum L is a shrubby plant.
Blade length was 3.18 cm and 6.4 cm in M. piperita L and O. basilicum L.
respectivly. The leaves are simple in shape, oval in O. basilicum L and the
blade with a serrated edge is whole and compound in M. piperita L . The
color of the leaves was dark green in M. piperita L while in O. basilicum L it
was light green. The length of the roots of M. piperita L (21.6 cm), O.
basilicum L (8.76 cm). The color of the flower is white in O. basilicum L and
white to purplish in M. piperita L. On the fresh stems and roots of both
species, they show their similarities and differences. Both species have
square stems, and a cortex, epidermis, xylem, phloem, and phloem are found
in the stem, as well as angular tissue cells in the cortex. However,
Collenchyma tissues are spread more or less uniformly at the four corners of
the stem in M. piperita L, in contrast to O. basilicum L which is spread all
over the stem. The cortex in the femoral M. piperita is wide, and this is due
to the presence of vacuole parenchyma tissue. The presence of stomata
tissues in mint is due to the fact that the plants originate from soils that are
waterlogged or partially submerged in water. The amounts of potassium in
O. basilicum L and M. piperita L were variable, respectively (4.46) (4.01).
Sodium, calcium, and phosphorous were found in M. piperita L (0.03, 1.53
and 0.59), and in O. basilicum L (0.56, 2.67 and 0.46) respectively. For
phytochemicals, M. piperita L and O. basilicum L were similar in the
presence or absence of secondary metabolites, except tannin is present in M.
piperita L.
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Introduction

Lamiaceae (Labiatae) is an important plant family, that consists of 250
genera and more than 7000 species. The largest that belong to this family are
Salvia, Scutellaria, Stachys, Plectranthus, Hyptis, Teucrium, Thymus, Vitex,
Nepeta ,etc. A large number of Lamiaceae species inhabit different ecosystem
and have a great diversity with a cosmopolitan distribution. Most of the
species are aromatic and possess a complex mixture of bioactive compounds
that contribute to overall biological activity in vitro and in vivo conditions. It
is an important medicinal plant family .The species of this family are
cosmopolitans showing worldwide distribution. They distributed throughout
the world in both temperate and tropical regions; its main distribution is in the
Mediterranean (1, 2).Most of species belongs to this family are shrubby and
herbaceous, trees extremely rare. This family has great importance due to its
economic value (3) The genus Ocimum Linn. belongs to the tribe Ocimeae,
subfamily Nepetoideae, family Lamiaceae and the order Lamiales. It is one of
the economically important groups of aromatic herbaceous plants extensively
used in perfumery, flavouring and pharmaceutical products (4). There are
about 150 species in this genus broadly dispersed over the warm regions of
the globe (5, 6).

Ocimum species differ in growth habit; physiological appearance and
chemical and aromatic composition .They grow in wide variety of soil and
climatic conditions. All Ocimum species yield essential oils which are
responsible  for the medicinal uses including  antimicrobial,
antioxidant,antifungal and anti-inflammatory activities; yet their taxonomy
and nomenclature are in a bit of muddle (7). In Libya there is only one species
of this genus known as O. basilicum L (8). Basils (O. basilicum) is a frost
sensitive low-growing herb which belonges to the family Lamiaceae (mint
family). Basilis is native to southern Asia. It has ovate pointed leaves that are
simple with pinnate venation 20-60cm length and white-purple flowers that
are normally self-pollinated .There are more than 60 cultivars of basil which
differ in appearance and taste. Scientific studies in vitro have established that
compounds in basil oil have potent antioxidant, anticancer, antiviral and
antimicrobial properties. Mentha are herbaceous, perennial, rarely annual,
aromatic plants which belong to more than 18 species and 11 hybrids in the
genus Mentha that is distributed across Africa, Asia, and North America. The
genus Mentha is a member of family Lamiaceae, order Lamiales (9).
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Mentha are cultivated for their essential oils used both for medicinal and
aromatic purposes. It was noted that Mentha are mainly used to cure
gastrointestinal disorders, but the spectrum of medical activities is broader
(10). In Libya, this genus includes five species, and they are: M. pulegium
L,M. spicata L, M. longifolia L, M. aquatic L, M. piperita L (8).
Traditionally, plant taxonomy has depended mainly upon comparative
morphological features because the help in taxa delimitation and identification
(11). Many publications pointed out on the importance of morphological
characters in delimitation and identification in some Lamiaceae species (12-
16). The anatomical characters of vegetative organs are important for
characterization of Lamiaceae taxa (14, 17).

The morphological and anatomical account of a medicinal plant is the
first step towards establishing the correct identity and the degree of purity of
such materials (18). The morpho-anatomical structure may be directly
affected by variations in the environmental conditions to which plants are
exposed during development. The morphological variations help in
understanding the genotypic difference in the species and population studied
(19). This study aimed to compare between two different genus of the oral
family. This comparison is in terms of morphology, anatomical, some
minerals and phytochemicals.

Materials and Methods
Collection of Samples

The healthy and fresh plants which were located in the Al-Arbaeen area
east of Sirte City, and were collected in the flowering condition in June and
July 2021. These plant species were identified, described and the
classification as ( M. piperita L. and basial O. basilicum L inn) with the
literature data available in the represented in: (Flora of Libya), (8). In the
present study two species hamely mint (M. piperita L. and basil O.basilicum
L.) Were stem and root were collected from the parent plants for
morphological and anatomical study respectively.

Anatomical Study

The experiment was conducted in the laboratory of Botany Department
of the Faculty of Science, Sirte University. Stems and Root of these species
were washed thoroughly with tap water. Uniformly dissected fine, thin
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transverse hand sections were selected for each species separately, observed
under compound microscope.

Estimation of minerals

The plants were carefully and thoroughly cleaned, blotted dry between
absorbing paper and their dry weights were measured after oven drying at
70°C for 72h.Oven dry samples of plants were finely ground and assayed for
mineral ion content by the wet digestion method (20). Minerals (K, Ca, Na,
and p) were determined using an atomic absorption spectrophotometer
(Perkin-Elmer, 2380) and expressed on the basis of dry weight. The extract
obtained was subjected for assaying K and Ca concentrations using flame
photometer (CORNNG 400).Total phosphor was determined Spectrophoto-
metrically using the procedure of Watanabe and Olsen (21). After digestion
with H SO and 2 4 HCIO4 acid then determined using Spectrophotometer
according to the method described by (21, 22).

Phytochemical Analysis of the Plants

The extracts were subjected to phytochemical tests for plant secondary
metabolites, tannins, saponins, phenolics, and alkaloids in order to know the
nature of phyto-constituents present in them according to the methods of (23).

Results and discussion

Morphological comparisons between two genera were illustrated in
Table 1 and Figures 1-6. M. piperita L: A perennial aromatic herb plant
growing 25-75 cm tall with square stems that are brownish-purple. The leaves
are [2.6-4.5] cm long, simple, dark green in color, an acute apex and coarsely
toothed margins, ovate. The leaves and stems are slightly hairy, the primary
root is [21-22] cm long, root hairs is [1.5- 17.5] cm long. The flowers are
white to purple. Flowering occurs generally from mid to late summer
morphological characters of studied species were summarized in (Table 1).
The two species were shown a great variation of phenotypic characters like
the habit; herb in M. piperita, shrub in O. basilicum. This result agreed with
that of (2, 24, 25). M. piperita is procumbent, O. basilicumis erect. Stem
length of M. piperita [47 cm], O. basilicum [41.4cm]. Stem color is brownish
purple in M. piperita, light green in O. basilicum.Shape of stem is square in
M. piperita, quadrangular in O. basilicum.Lamina length of M. piperita
[3.18cm], O. basilicum [6.4cm]. The leaves are simple in M. piperita,
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compound in O. basilicum. Lamina shape is ovate in M. piperita, lanceolate in
O. basilicum,

Lamina margin is dentate in M. piperita, entire in O. basilicum. Lamina
color is dark green in M. piperita, light green in O. basilicum. Lamina apex is
a cute in M. piperita and O. basilicum. Flower color is white to purple in M.
piperita, white in O. basilicum, inflorescence type is compound raceme in M.
piperita, simple raceme in O. basilicum. Calyx in M. piperita tubular or
campanulate, 10-13- veined . Bracteoles small or 0 , in O. basilicum calyx
persistent ,c 5-6mm long,7mm broad accrescent in fruit. 5 toothed inflated —
campanulate, the upper tooth flat rounded and larger than the other
membranous, pubescent. The calyx differs in the two genus, so we use it in
comparison between them, as it is distinguished in shape in the O. basilicum
from the M. piperita ,flower color is taxonomically significant for Lamiaceae
taxa identification and delimitation. This result is in accordance with that of
(14, 24, 25). (Table 1).Earlier studies confirmed great morphological
variability available in O. basilicum (18, 26, 27). Morphological variability in
holy basil was earlier reported by (28).

Figure (1) Shows the general shape of Figure 2: Shows the general shape of
the M. piperita O.basilicum
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Figure 3: The inflorescence of the M. Figure 4: The inflorescence o the
piperita O.basilicum

Figure 5: Shape of the leaf for M. Figure 6: Shape of the leaf for O.
piperita basilicum

Table 1: Morphological characters of the two species of Lamiaceae

M. Piperita O. Basilicum
47 414
Brownish purple Light green
Square Quadrangular
3.18 6.4
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Lamina color Dark green Light green

Lamina shape Ovate Lanceolate
Lamina margin Dentate Entire
Shape of calyx Tubular or campanulate | 5 toothed inflated — campanulate

Anatomical study

The anatomical studies that are carried out on young fresh stems and
roots of both species show similarities and differences between them. Both
species have square stems, cortex, epidermis, xylem, phloem and pith are
found in stem, in addition to angular collenchyma tissue in cortex cells.
However, collenchyma tissue is more or less uniformly spread out in four
corners of the stem in M. piperita, unlike in O. basilicum where it is spread
out all over the stem. Cortex in M. piperitais wide and this is due to lacunous
parenchyma tissue being present .The presence of lacuna tissues in M. piperita
is due to the fact that plants stem in waterlogged soil or partly submerged in
water .This is supported by (29) who mentioned that aquatic (hydrophyte)
plants have this characteristic feature.External secretory structures such as
glandular hairs are found in O. basilicum. Previous study mentioned the
presence of external secretory structures such as glandular hairs 8.76mainly in
labiatae family to which mentha belongs (30). In another study found on M.
citrata found that these plants contain glandular trichomes which have short
stalks and unicellular globule heads (31). Previous finding emphasized that
species of labiatae family like Basilic, Rosmarin, Origan, Lavende have on
the surface of their leaves two types of glandular hairs.scleranchyma tissue
that surrounds the phloem groups of vascular bundlesin O. basilicum thicker
than M. piperita (32) . This is supported by (17) who determined some
scleranchy matous tissue surrounds the phloem groups of vascular bundles, as
can be seen the same in the two species of basil (O. basilicum var. thyrsiflora
and O. gratissimum). The sclerenchyma is the predominant support tissue for
species that grown in dry environments.

Cross sections of roots in the two species are similar in terms of number
of tissue zones (epidermis, cortex, vascular tissues and pith), number of
vascular tissues as shown in Figures 7-10. But general form of Cross-sectional
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of M. piperita L. rootis almost square in shape with flexures, while the cross-
section of root O. basilicum L. root is irregular and serrated. This result
agreed with that of (33) on O. basilicum L. (34).

The amount of sodium in Mentha was very low compared to Ocimum,
while K was higher in O. basilicum than M. piperita (Table 2). Usually the
absorption of K depends on the soil type. It seems that foliage from shrubs
that grow in semiarid regions contains K as lower levels from costal and this
not accordance with (35). In this study the contents of Na are lower than those
reported before (36) , which it was (0.48 ppm) but they are lower than result
found in (37). P can be low in O. basilicum (0.46) compared to M. piperita
(0.59) and Ca low in M. piperita (1.53), and high in O. basilicum (2.67).
Calcium is one of the most important macro elements in plants and humans
need it in building and developing bones, and it is an essential element in the
safety of nerves and muscle tissue (38). Table 3 illustrated phytochemical
screening flavonoids, steroide and saponins present in M. piperita and O.
basilicum. Phlobatannins was absent in M. piperita and O. basilicum. tannins
present in M. piperita , but absent in O. basilicum. Terpenoids were absent in
M. piperita but present in O. basilicum, which were supported by previously
recorded data (39-41).

Figure 7: Sector showing the cross- Figure 8: Cross-section of the root of
sectional structure of the root of M. M. piperita L
piperita L
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Figure 9: Section showing the structure of
the root cross section of O. basilicum L.

Figure 10: Cross section of the root of
O. basilicum L.

Table 2: Mineral element contents of Mentha and Ocimum (ppm)

Mineral contents (ppm) M. piperita 0. basilicum
Na 0.03 0.56
Ca 1.53 2.67
K 4.01 4.46
0.59 0.46

Table 3: Phytochemical screening of the studied plants

M. piperita O. basilicum
Flavonoids + +
Steroids + +
Tannins + _
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Terpenoids +

Saponins + +

Phlobatannins

Conclusion

In this study, the importance of morphological and anatomical
characteristics in the classification of plants, especially plants of the
Lamiaceae family, were addressed. The morphology and anatomical structure
of some vegetative parts of two medicinal plants of the Lamiaceae family (M.
piperita L., and O. basilicum L.) were studied. A taxonomic comparison was
made between them as well. Some of the elements found in plants and
phytochemicals were studied, and through the results obtained, the importance
of morphological, anatomical, and chemical studies was shown in identifying,
defining, describing, and classifying plant species belonging to the Lamiaceae
family, because of their importance in differentiating between species.
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