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Abstract

Thymus vulgaris (Thyme) is a perennial plant that grows as an herb in almost all regions.
It is an aromatic spice and medicinal plant used for culinary. In this study, the effect of
two different temperatures on the phytochemicals and nutritive content of Thymus
vulgaris was determined. The study was conducted at Usmanu Danfodiyo University,
Sokoto main campus. The sample of the thyme spice was collected from Sokoto Central
Market and was dried under normal room temperature (27 °C) and high temperature (100
°C). Proximate and phytochemical analysis of the thyme sample was assessed for the
presence of carbohydrates, protein, fibres, ash, alkaloids, saponin and tannins. The results
reveal the presence of carbohydrates, protein, and ash under all the two temperatures.
While a slight change was observed in the moisture content. Alkaloid was not detected
under room temperature but its presence was observed under high temperature. Moreover,
tannin is present under room temperature but when subjection to high temperature it was
absent. This shows that temperature has animpact on the volatile compounds and
phytochemicals of thyme. Further research should be conducted on different temperatures.
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Introduction

Thymus vulgaris (Thyme) is an herb widely used
in African dishes as a spice and in traditional
medicine. The herb is popularly known for its
herbal remedies. It is mostly used either as a spice
for culinary or medicinal uses for the treatment of
ailments such as respiratory and gastrointestinal
problems (Angélica et al., 2020, Mandal
and DebMandal, 2016). It is indeed the most
important species widely used as a flavouring
agent, aculinary herband as aherbal medicine.
Thyme has a distinct smell. The flower, leaves and
oil are used to flavour foods and also used as
medicine. The thyme leaves are mostly used for
providing flavour, aroma, and preservation to meat
and fish (Al-Badr, 2011). The leaves are used
fresh and dried or extracted for the flavouring oil.
The major constituent is thymol but there appear
to be other constituents of the oil which are
carvacrol and flavonoids (Hudaib et al., 2002).
Thyme has antibacterial, antifungal and
antioxidant properties (
Boruga et al., 2014; Jafri and Ahmad, 2019). It is
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also valued for its antiseptic and anti-oxidant
properties.

During the processing method, in most cases, it is
subjected to high temperature by either cooking or
heating. This has a great impact on the quality of
the thyme because most of the nutritional content
present is altered (Yuan et al.,, 2009). Heat
treatment at high temperatures affects the volatile
oils, thymol and carvacrol which decrease due to
degradation and evaporation. Some of the
chemical constituents and volatile oils decrease
due to evaporation (Chamber et al., 2020). The
nutrition contents such as carbohydrates, protein,
vitamins, and minerals are not much affected; they
remain relatively stable but the moisture content is
affected. Therefore, understanding the effect of
temperature is essential in optimizing the
necessary conditions to preserve the nutritional
value and phytochemical content of thyme. This
study shows the effect of temperature on the
nutritional value and phytochemical composition
of thyme spices.
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Herbal medicines have some quality issues as
compared with conventional medicines, mainly
due to the variety of chemical compounds found in
plants. Availability of these compounds depends
on the nature of the plants, environmental factors,
genetic factors, processing, drying, storage and
extraction process. All these factors can modify
the composition of these compounds, directly
affecting their safety and efficacy (Argenta et al.,
2011). Environmental  factors, postharvest
management and storage period are pivotal to the
guality and production of these active compounds.
In the processing method of the plant, desirable
and undesirable changes occur in the plant
composition for nutritive and phytotherapeutic
uses. Thus, determining the suitable temperature
for medicinal species is important for retaining the
chemical composition at a desirable level (Silva et
al., 2010).

Although, environmental condition plays a great
impact on the quality of medicinal plants and food
in general. The processing of plant material by
drying and other processing methods either
utilizing exposing the plant part to extreme
temperature affects the nutritive content and the
volatile compounds present in the plant; this
reduces the food and medicinal quality of the
plant. In most cases, when a plant material is
subjected to high temperature and solar radiation
the nutritive content is lost. In this research work,
the aim is to analyze the effect of temperature on
the quality of phytochemicals and nutritive content
of Thymus vulgaris. The objectives are to
determine the effect of temperature on the
nutritive and phytochemical constituents of
Thymus vulgaris.

Materials and Methods

Study Area:

The study was conducted at the Physiology
laboratory Department of Plant Science of
Usmanu Danfodiyo University, Sokoto.

Sample collection

A thyme sample was collected from the central
market, Sokoto, Nigeria. The sample was
conveyed to the herbarium of Usmanu Danfodiyo
University, Sokoto for authentication and
the voucher number (UDUH/ANS/0872) was
deposited in the herbarium,

Preparation and treatment of thyme

The thyme sample was washed with distilled water
and then dried under shade for one week. The
dried sample was then package and stored in a
sterilized polythene beg for further analysis. The
sample was then pulverized using mortar and
pestle. The powder was sieved using 80 um
laboratory sieves and then kept in a dried
polythene bag for subsequent screening of
chemical constituents.

The pulverized samples were subjected to two
different treatments (room temperature and boiling
point). The first set of the treatment was the
sample of thyme and distilled water and was
allowed to stand for two hours at room
temperature (27 °C). While the other treatment
was boiled under a temperature of 100 °C. After
boiling, the sample was allowed to cool.
Thereafter all the two treatments were subjected to
proximate and phytochemical analysis.

Qualitative and Quantitative Analysis of
Phytochemical of the Thyme

Qualitative and quantitative  screening  of
phytochemicals of the thyme sample was
conducted in the Biochemistry Laboratory,
Usmanu  Danfodiyo  University,  Sokoto.
Quantitative test was conducted (Harbone, (1973;
Sofowora, 1983; EI-Olemyl et al., 1994) as
modified by Amina et al. (2013). The extracts
were evaluated for the presence of alkaloids,
flavonoids, glycosides, saponins, and tannins.

Proximate analysis

The nutritive content of thyme under room
temperature and high temperature was determined.
The carbohydrate, protein, fibres and moisture
content of the thyme were determined (EI-Olemyi
et al., 1994; Amina et al. 2013).

Results and discussion

The indicated that alkaloids were not present at
room temperature but were present after subjecting
the sample to high temperatures (Table 1 and 2)
This could be due to time taken is not enough to
extract alkaloid or high temperature best extract
alkaloid compound. Almostafa and Adam (2019)
reported trace of alkaloids at high temperature.
Initially the result indicated presence of Tannin at
room temperature and later absent after subjecting
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the sample to high temperature. Excess heat or
temperature can alter the structure of
phytochemical compounds by elimination or
addition of a functional group. According to Piga
(2007), when low temperatures are used, the loss
of volatile compounds is low. In this experiment,
the total phenolic acid content increased at low
temperatures, while total flavonoid content
decreased. Swieca and Baraniak (2014) reported
that exposure to lentil sprouts at 4 °C for 1 hour
increased the total phenolic and flavonoid contents
and that low temperature can be an effective
trigger for phytochemicals accumulation (Samec
et al., 2018; Samec et al, 2022). Direct
comparison of total polyphenolic compounds in

broccoli and arugula sprouts grown at different
temperatures (10 °C, 20 °C, and 30 °C) revealed a
different trend; in broccoli, total polyphenolic
compounds increases with higher temperature,
while in arugula, they were highest at 10 °C and
decreased with higher temperatures (Sameer et al.,
2022). Changes in polyphenolic compounds at low
temperatures  probably depend on plant
species/cultivars, their cold tolerance and growth
stage (Sharma et al., 2019). In a study conducted
by Ljubei et al. (2016) on the total glucosinolate
content of Kale plants showed an increase at lower
temperatures, which is consistent with the present
study.

Table 1: Phytochemical screening of Thyme under two temperature conditions.

Parameters Room Temperature ~ High Temperature

(27 °C) (100 °C)
Alkaloids - +
Flavonoids + +
Glycosides - -
Saponins + +
Tannis + -

Key: + = Not detected; - = Detected

Table 2: Phytochemical analysis of Thyme under room temperature and boiling point

Parameters Room Temperature High Temperature
(Boiling point)

Alkaloids 00.00
Flavonoids 13.26
Glycosides 00.00
Saponins 189.86
Tannis 61.24

9.28
8.15
0.00
4.03
0.00

Table 3: Proximate analysis of Thyme under room temperature and boiling point

Parameters Room Temperature High Temperature
(27 °C) (Boiling point)(100 °C)
Ash content 06.00 06.00
Carbohydrate 61.76 61.76
Fibre 16.50 16.50
Lipid 05.50 05.50
Moisture content 03.50 04.65
Proteins 06.74 06.74

Spices and herbs are sensitive to temperature,
moisture and oxygen. When temperature
increases, it leads to the loss of essential oils. Low
temperature helps in obtaining good organoleptic
properties and a short processing time. On the
contrary, the high temperature and processing
method of the extract in the period of boiling gives

a chance for obtaining alkaloids which was absent
at low temperatures in the present study. Low
temperature leads to excellent production of
quality compounds (Ratti, 2001). Some of the
important chemical constituents are high in a low-
temperature sample (freezing) (Urbashi, and Beta
(2020) when compared to samples subjected to
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high temperatures even though the temperature of
the present study is higher than the study
conducted by Ratti (2001).

Loss of colour, dryness, burns and tissue
softening may have occurred due to enzymatic
action, which occurs more rapidly at higher
temperatures. Wang et al. (2016) evaluated the
antibacterial activity in the liquid and vapour
phase of  thymol and other phenolic
compounds against oral pathogens under different
conditions of temperature and pH showed that the
thymol is stable at room temperature in both liquid
and vapour phases, but decreases at
temperatures < 80 °C. This could be due to the
presence of thymol as the most active constituent
in the thyme at room temperature.
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