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Figure 1: Micrograph images of secretory cells from
the side view (a and e), fiber bundles (b), pistol fibers
(c), oxalate crystals (d) and non-secretory
multicellular filaments (f) in Thyme
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Figure 3: Micrograph images of a part of the leaf
parenchyma with chlorophyll along with xylem
vessels between the chlorenchyma tissue of secretory
sacs (a), secretory hairs with prominent pprominent
head on the petiole (b), 8-cell secretory sacs (c and d)

), density of secretory hairs (e), secretory hair on the
leaf epidermis (f) in Spearmint
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Figure 2: Cross-sectional micrographs of trichrome
and a fragment of the petals of vascular tuberous
flower (a and b), double secretory cells (c),
Trichrome and a large number of papillae
(prominent hairs on the surface of the stigma along
with a part of the flower, photo of the upper section)

(d), many papillae on the surface of the stigma along
with a part of the flower (e) in chamomile
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Figure 5: Micrograph images of Sclerenchyma fibers
related to the base of schizocarp fruit along with
pieces of mesocarp pitted parenchyma (a), fragments
of mesocarp pitted parenchyma (b and c), light
brown or dark yellow secretory ducts (d) ),
fragments of epicarp consisting of colorless and
polyhedral cells (e) and yellow oil droplets (f) in
Fennel
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Figure 4: Micrograph images of branched hairs with
serrated surface (a), specific secretory gland of the
mint family (b and c), spiral vessel and epidermal
cells with calcium oxalate crystals related to the sepal
(d), cells Non-specific Endothecium in transverse
section (e), secretory filaments with long and uneven
base (f) in Lavender
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Table 1: The results of the amount of ash in the samples and the maximum permissible amount based on the
Iranian herbal pharmacopoeia (IHP)

0,
Sample Total ash (%0)

Acid-insoluble ash

Maximum Maximum
permissible amount  permissible amount

Mean+ SD (%) Meanzx SD of total ash (%) of acid-insoluble ash
based on IHP (%) based on IHP
Fennel 8+0.01 1+0.01 10 15
Lavender 13+0.01 5+0.01 8 2
Chamomile 75+0.01 547+0.01 9 75
Spearmint 8+0.01 25+0.01 125 2
Thyme 11+0.01 1+0.01 12 3
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Table 2: Results for retention time (Rt) and
concentration for the active ingredient of the

essential oil
Sample Retention Concentration
time Rt (min) (mg/ml)
Anethole 23 98+0.9
Linalool 15 164+0.9
Carvone 12 621+1.01
Thymol 24 19+0.8
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Figure 6: Gas chromatogram of Fennel essential oil
and the peak of anethole
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Figure 7: Gas chromatogram of Spearmint essential
oil and Carvone peak
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Figure 8: Gas chromatogram of thyme essential oil
and thymol peak
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Figure 9: Gas chromatogram of lavender essential
oil and linalool peak
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Introduction: In recent years, the acceptance and popularity of medicinal plants and their products
has increased in developed and developing countries. The presence of active ingredients in the right
amount in these products during the process of preparation, storage and consumption affects their
efficiency and effectiveness, then quality control and standardization processes are necessary for the
accuracy of plant identification, efficiency, safety, and ensuring the presence of active substances in
the herbal product (Pour Esfahani and Abedi 2015 and Omid Beygi 1998). The World Health
organization has emphasized the necessity of using modern techniques and appropriate applicable
standards to control the quality of medicinal plants (WHO 2011). Herbal teas can be used for various
therapeutic or nutritional purposes, depending on the chemical constituents. Quality control of
medicinal plant products is important, however, reports have shown that some herbal products do not
always meet the quality requirements, as they contain counterfeit species and sometimes
inappropriate plant species, leading to the withdrawal of some products from the market (Djokam et
al., 2017). In this research, the quantitative and qualitative control of five aromatic herbal tea bags
including including chamomile (Matricaria chamomilla), fennel (Foeniculum vulgare), lavender
(Lavandula angustifolia), spearmint (Mentha spicata) and thyme (Thymus vulgaris) in terms of
microscopic evaluation, identification of plant, total and acid insoluble ash content, the amount of
essential oils and their major active substance were evaluated.

Material and methods: To confirm the authenticity of the presence of plants in the tea bags,
micrographic study was performed and compatibility of the herbal contents were confirmed with
Iranian Herbal Pharmacopoeia (IHP). Total as and acid insoluble ash content for all samples were
determined according to the guidelines of the WHO and IHP. The experiments were repeated 3 times.
The essential oils were prepared by hydro-distillation in a Clevenger-type of apparatus. Thin layer
chromatography was performed by spotting of standard substances (anethole, linalyl acetate, linalool,
carvone and thymol) and the obtained essential oil samples on silica gel F254-60 plates and after the
appearance of spots retention factor (Rf) was calculated. The major compounds of essential oils were
identified by gas chromatography (GC). Each sample was diluted with normal hexane solvent at a
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ratio of 1:10 and injected into the device. Chemical analysis was performed on Agilent 7890A GC
fitted with HP-5 capillary column. The carrier gas was nitrogen at a flow rate of 2 ml/min, the column
temperature was programmed from 60-220°C at 6°C min. The detector was FID and the ionization
voltage was 70 electron volts, the ionization method was EIl, and the temperature of the ionization
source was 250°C.

Results and discussion: By micrographic study, compatibility of the herbal contents was confirmed
in tea bags with Iranian Herbal Pharmacopoeia (IHP) and the presence of the above medicinal plants
was proved in the samples. The total ash and acid-insoluble ash were respectively 1% and 8% for
fennel, 5% and 13% for lavender, 2.03% and 7.5%, for chamomile, 2.5% and 8% for Spearmint and
1% and 11% for Thyme. In the case of fennel, spearmint, and chamomile, the percentage of total ash
and acid-insoluble ash was consistent with the permitted values of the IHP. However, the percentage
of acid-insoluble ash in lavender and thyme and the total ash content in the lavender sample was
slightly more than the permissible limit in the IPH. In the case of total ash, it can be due to the presence
of foreign material residues such as sand and soil mixed with plants at the time of collection and
packaging. The excess amount of acid-insoluble ash indicates the presence of a large amount of silica,
especially silica sand and soil with the plant (WHO 2011). According to the TLC results, Rf values
of anethole in Fennel essential oil, linalool and linalyl acetate in Lavender essential oil, thymol and
carvacrol in Thyme essential oil and carvone in Spearmint essential oil were 0.88, 0.3, 0.75, 0.55 and
0.5 respectively. After identification with reagents and measurement of their Rf value, the existence
of the major active substance in the essential oils was confirmed. In the essential oil of thyme, pink
spots were observed, which were related to thymol and carvacrol that could not be separated from
each other due to having the same Rf. No essential oil was obtained from the chamomile sample,
which could be due to the inappropriate storage conditions or the oldness of the plant sample used in
the preparation of tea bags or long-term storage in the warehouse and the supply place after
preparation. However, the microscopic test proved the plant was chamomile. Based on GC analysis,
amount of anethole in fennel oil , carvone in Spearmint oil, thymol in Thyme oil and linalool in
Lavender oil were 0.098, 0.621, 0.019, 0.164 gr/ ml respectively. Major compounds identified in
relevant sources (Evans 2009) as well as in previous studies have been reported in the essential oils
of these plants (Tabriz zad et al., 2019). Obviously, due to the volatility of the essential oils and their
components, depending on the type of plant and preparation, packaging and storage process, the
amounts of the major components of the essential oil may decrease over time.

Conclusion: According to the results, Rf values were corresponded with standard indicators in the
references. The total and acid-insoluble ash of Fennel, Spearmint and Chamomile were also
corresponded with the values available in IHP, but mentioned values for Lavender and Thyme were
not in compliance with reference. It is recommended to carry out periodic tests on herbal products
after entering the market (PMS) to ensure their proper quality. Overall, the outcome of the present
study, considering the lack of similar studies in Iran, can help as a preliminary contribution to
establish quality parameters for the standardization of herbal tea bags in the market. Of course,
complete quality control includes other additional tests such as determining the amount of heavy
metals, determining the amount of aflatoxins, etc. However, periodic and supplementary tests on
herbal products after entering the market are valuable, necessary and recommended to ensure the
proper quality of the product.
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