People's Democratic Republic of Algeria

§WA Ministry of Higher Education and Scientific Research

& University of Larbi Tebessi — Tebessa
L Faculty of Exact Sciences and Natural Sciences
1 &
m Department of Applied Biology

Liniversite LactiTebeasi - Tebessa

End-of-study thesis

Presented for the purpose of obtaining the Master's degree
Field: Natural and Life Sciences
Major: Biological Sciences

Option: Molecular and Cellular Biology
Title :

Contribution to the study of slimming plants and herbal
teas in tebessa

Presented by:

Ms. Hadji Hibat Errahmane Ms. Maallem Manel

Before the jury:
Pr. MAALLEM Souhail University of TEBESSA President
Pr. BOUABIDA Hayette University of TEBESSA Examiner
Dr. GEUNEZ Raja University of TEBESSA Supervisor

Dr. FENGHOUR Hind University of TEBESSA Assistant Supervisor

Représentant du partenaire sanitaire : Dr. SOUALHIA Mondher

Représentante du purtenuire économique: Dr. NADJEM nabil

Graduation date : 09/07/2025



Acknowledgements

First and foremost, we thank ALLAH, the Almighty, for granting us health, strength,
courage, willpower, patience, and the means to accomplish this work.

We extend our gratitude to our supervisor, Dr. Guenez Radja, for accepting to over-
see this work, for her assistance, observations, availability, and invaluable advice, which
greatly helped us complete this project.

We also thank the members of the jury, each by name, for agreeing to evaluate our
work.

We wish to express our sincere gratitude to all the professors of our Faculty of Life
Sciences.

We would also like to sincerely thank the person who developed the website for our
project. Their technical efforts and commitment to delivering an intelligent, user-friendly
platform greatly contributed to the digital realization of our work. We deeply appreciate
their dedication and continued support throughout the development process.

Thank you very much. Thank you.



Dedication

In the name of Allah, the Most Gracious, the Most Merciful. All praise is due to Allah,
first and last, who helped me complete this journey despite all the difficulties.

To the soul of my dear father, Who is absent in body but present in every moment...
May Allah have mercy on you, grant you paradise, and make this work a continuous
charity for you.

To my honorable family, Thank you for being there, and for your support.

To my true friends, Those who were the real support, the warmth in cold days, and
the motivation whenever I was tired... Thank you for being there, for your laughter, your
craziness, and all the sincere moments we shared.

To my respected professor, Thank you from the bottom of my heart for your understan-
ding, your patience, and for being more than just a supervisor. Your moral and academic

support made a true difference in my journey.

Manel



To my dear father You left me too soon for another life. I inherited from you kindness,
love, and responsibility. Even in your absence, you remained my support. My dear father,
I have completed my studies. Rest in peace.

To my dear mother You were and still are my companion and life guide. You taught
me patience and to remain patient until I achieve what I desire. Thank you so much, my
dear mother.

To my dear sisters Thank you for your encouragement and your crazy ideas. Thank
you for being there from the beginning until the end.

To my dear brother Thank you for your care and support. You are always in my heart.

To my nephew and niece The light of my path, I'm so happy to have you in my life.
Your smiles during my exhausting days make me forget everything. Thank you for being

by my side even though you're still very young, you always try to make me happy.

Hiba






Abstract:

Medicinal plants are widely used for their therapeutic properties, particularly in weight man-
agement. This study aims to evaluate the phytochemical composition and slimming effects of five
medicinal species traditionally used in the Tébessa region: Zingiber officinale (ginger), Cuminum
cyminum (cumin), Cinnamomum verum (cinnamon), Matricaria chamomilla (chamomile), and
Camellia sinensis (green tea).

Qualitative and quantitative phytochemical analyses were performed, followed by an in vivo
experiment on Wistar rats divided into five groups. Each group received one of the aqueous
extracts over a 30-day period, and body weight was monitored to assess each plant’s effect.

The results revealed a richness in flavonoids, tannins, saponins, alkaloids, and other sec-
ondary metabolites. Significant weight loss was observed in the groups treated with the plant
mixture, green tea, and cinnamon.

These findings support the traditional use of these plants for weight loss and pave the way
for developing herbal slimming infusions based on local flora.

Keywords: Medicinal plants, phytotherapy, slimming herbal teas, secondary metabolites,
Wistar rats, Tébessa region.



Résumé :

Les plantes médicinales sont largement utilisées pour leurs propriétés thérapeutiques, notam-
ment dans la gestion du surpoids. Cette étude vise a évaluer les propriétés phytochimiques et les
effets amaigrissants de cing especes végétales sélectionnées pour leur usage traditionnel dans la
région de Tébessa : Zingiber officinale (gingembre), Cuminum cyminum (cumin), Cinnamomum
verum (cannelle), Matricaria chamomilla (camomille), et Camellia sinensis (thé vert).

Des analyses phytochimiques qualitatives et quantitatives ont été réalisées, suivies d’un test
in vivo chez les rats Wistar répartis en cinq groupes. Chaque groupe a recu 'un des extraits
aqueux testés pendant 30 jours, et ’évolution pondérale a été suivie pour évaluer l'effet de
chaque plante.

Les résultats ont révélé une richesse en flavonoides, tanins, saponines, alcaloides et autres
métabolites secondaires, ainsi qu’une perte de poids notable chez les groupes ayant consommé
le mélange de plantes, le thé vert et la cannelle.

Ces résultats soutiennent I'usage traditionnel de ces plantes dans la gestion du poids et
ouvrent la voie a un développement futur de tisanes amaigrissantes a base de plantes locales.

Mots-clés : Plantes médicinales, phytothérapie, tisanes amaigrissantes, métabolites secon-
daires, rats Wistar, région de Tébessa.
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General Introduction

Obesity is now considered to be one of the world’s major public health challenges. Since
1997, the World Health Organization (WHO) has recognized it as a chronic, progressive
and multifactorial disease, resulting from complex interactions between genetic, biological,
behavioral and socio-environmental factors (WHO, 2023).

This phenomenon affects a growing number of populations, adults and children alike,
and is accompanied by numerous medical complications such as cardiovascular disease,
type 2 diabetes, certain types of cancer, as well as psychological, joint and respiratory
disorders (The Lancet, 2021 ; WHO, 2023). Psychologically and socially, obesity is
often a source of stigmatization, isolation and loss of self-esteem (Michel, 2019).

In Algeria, the situation is becoming worrying. Recent statistics show a significant in-
crease in cases of obesity, particularly among women. The Tebessa region, like other parts
of the country, is not spared from this scourge (Aouissi et al., 2025). This phenomenon
is closely linked to the adoption of a sedentary lifestyle, associated with a diet high in
calories and low in essential nutrients (WHO, 2023).

Faced with the limitations of drug treatments and the frequent failures of strict diets,
a growing number of people are turning to natural solutions, particularly herbal remedies
and weight-loss infusions (Pierre, 2019 ; Denis et al., 2015). These alternatives, deri-
ved from traditional knowledge and supported by modern research, are perceived as less
invasive and more accessible (Phytotherapy Research, 2020).

With this in mind, our work focuses on the following objectives :

— Conduct an in-depth theoretical study of obesity, its causes, consequences, and ma-

nagement.
— Explore the role of medicinal plants in weight management.
— Identify and select five slimming-potential plants found in the Tebessa region.
— Study their phytochemical and biological properties through laboratory analyses.

— Propose a possible use of these plants with the aim of developing an innovative

product (slimming herbal teas).
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General information on obesity

I.1 Definition of obesity

Obesity is a chronic pathology characterized by an excessive accumulation of adipose
tissue in the body, which can be detrimental to health. According to the World Health
Organization (WHO), obesity is defined as a body mass index (BMI) greater than or
equal to 30 kg/m? in adults (WHO, 2023). BMI (Body Mass Index) is a simple indicator

of a person’s corpulence. It is calculated according to the following formula :

BMI — weight (kgz

height (m)
According to this classification :
— BMI < 18.5 — underweight
— 18.5 < BMI < 25 — normal build
— 25 < BMI < 30 — overweight
— BMI > 30 — obesity

— BMI > 40 — morbid or severe obesity

Although widely used, BMI has certain limitations. It does not take into account the

distribution of body fat, muscle mass or differences according to gender, age or ethnic

origin (The Lancet, 2021).

BODY MASS INDEX METER

FIGURE 1.1 — Classification of Body Mass Index (BMI) categories.
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In women, obesity is often gynoid (accumulation in the hips and thighs), while in men
it is android (in the abdomen). This distinction has important implications for metabolic
and cardiovascular risk (Michel, 2019).

The WHO considers obesity to be a truly global epidemic, with serious consequences
for individuals and society as a whole, requiring appropriate preventive and therapeutic

approaches.

1.2 Epidemiology of Obesity

The epidemiology of obesity reveals an alarming progression on a global scale. Accor-
ding to the latest WHO estimates (2023), more than 1.9 billion adults worldwide were
overweight in 2016, with over 650 million suffering from obesity. This trend continues to
grow, increasingly affecting children and adolescents.

In 2020, obesity was dubbed a "silent pandemic” by several public health organizations,
due to its rapid expansion and global impact on morbidity and mortality (The Lancet,
2021).

In Algeria, data from the national STEPwise survey conducted by the Ministry of
Health in 2017 indicate that :

— Around 30% of adult women are obese, compared with 14% of men ;

— Being overweight affects almost 50% of the adult population (French Ministry of
Health, 2017).

More targeted studies, such as the one recently carried out in Tébessa, confirm this
local trend, particularly among women of childbearing age (Aouissi et al., 2025). Several
factors are cited : westernization of the lifestyle, increased consumption of ultra-processed
foods, and a drastic reduction in daily physical activity.

The situation is all the more worrying in that it also affects children. In Tébessa, a
study carried out between 1998 and 2005 revealed an overweight rate of 1.58% among
girls aged 5 to 8, compared with 1.26% among boys (Bouzid et al., 2010).

These figures show that obesity is no longer an isolated phenomenon, but a growing
reality in all strata of society, requiring appropriate prevention strategies at local and

national level.



General information on obesity

I.3 Physiological Aspects of Obesity

Obesity results from an imbalance between energy intake and energy expenditure, lea-
ding to excessive accumulation of body fat. This process is regulated by complex mecha-
nisms involving the central nervous system, hormones, cellular metabolism and peripheral

signals.

I.3.1 The Role of the Hypothalamus

The hypothalamus plays a central role in the regulation of hunger and satiety. It inte-
grates hormonal signals (such as leptin and ghrelin) as well as nervous signals from the
digestive system. Alteration of these mechanisms can lead to hyperphagia and increased

fat storage (Morton et al., 2006).

1.3.2 Adipose Tissue

Adipose tissue is not just an energy reservoir; it also acts as an endocrine organ, se-
creting hormones called adipokines (leptin, adiponectin, resistin). These molecules help
regulate appetite, insulin sensitivity and inflammation (Ahima & Flier, 2000).

In obese people, adipose tissue undergoes changes : adipocyte hypertrophy, macrophage
infiltration and increased production of inflammatory cytokines, all of which promote

insulin resistance and metabolic disorders.

1.3.3 Hormonal Disturbances

Leptin (satiety hormone) is produced in excess in obese people, but resistance to its
action is often observed. Ghrelin (hunger hormone) is poorly regulated, leading to increa-
sed appetite. Other hormones such as insulin, cortisol and estrogen are also involved in

the development of obesity (Friedman, 2014).

1.3.4 Genetic and Molecular Factors

Obesity is also influenced by genetic factors. Several genes (such as FTO or MC/R)
have been identified as playing a role in the predisposition to obesity, notably through
the regulation of appetite, metabolism or fat storage (Loos & Yeo, 2022). However,
these factors only express themselves in an environmental context favorable to weight

gain (diet, sedentary lifestyle, etc.).
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I.4 Determinants of Obesity

Obesity is a multifactorial pathology, resulting from complex interactions between biolo-
gical, behavioral, social, environmental and even psychological factors. These determinants

influence both weight gain and the difficulty of maintaining a healthy weight.

I.4.1 Dietary Factors

An unbalanced diet, rich in calories, fast sugars and saturated fats, is a major factor in
obesity. Excessive consumption of processed foods, sugary drinks and fast food is strongly

correlated with rapid weight gain (WHO, 2023).

I.4.2 A Sedentary Lifestyle

The decline in physical activity, due to the widespread use of means of transport,
office work and digital entertainment, encourages an imbalance between energy intake
and expenditure. This sedentary lifestyle affects adults and children alike (Ministry of
Health, 2017).

1.4.3 Socio-economic Factors

People living in disadvantaged environments have an increased risk of obesity, often
due to limited access to healthy foods, low levels of nutritional education, or chronic

socio-economic stress (Darmon & Drewnowski, 2008).

I.4.4 Psychological Factors

Disorders such as depression, anxiety or eating disorders (EDD) can promote emotio-
nal overeating. Chronic stress is also associated with elevated cortisol levels, which can

stimulate appetite (Torres & Nowson, 2007).

1.4.5 Genetic and Hormonal Factors

As we saw earlier, certain genes can predispose to obesity, but their expression depends
on the environment. Hormonal imbalances (thyroid, leptin, insulin) also play an important

role.
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I.5 Pathological Consequences of Obesity

Obesity is more than just an accumulation of body fat : it is a major risk factor for many
chronic diseases. Its repercussions affect several physiological systems and significantly

impair quality of life.

I.5.1 Cardiovascular Diseases

Obese people are at increased risk of hypertension, dyslipidemia (high cholesterol, tri-
glycerides), atherosclerosis and heart failure. Abdominal obesity, in particular, is strongly

correlated with coronary heart disease (WHO, 2023).
1.5.2 Type 2 Diabetes

Obesity is the main risk factor for type 2 diabetes. Excess adipose tissue leads to insulin
resistance, disrupting glucose metabolism (Kahn et al., 2006).

1.5.3 Cancers

Several epidemiological studies have established a link between obesity and an increased
risk of certain cancers : breast, uterus, colon, kidney, liver and pancreas. This link is
attributed to chronic inflammation, hormonal imbalances and insulin resistance (Calle

& Kaaks, 2004).
I.5.4 Musculoskeletal Disorders

Excess weight puts extra pressure on the joints, promoting the onset of chronic pain,
osteoarthritis, particularly in the knees and back (Bray & Bouchard, 2014).

1.5.5 Breathing Disorders and Sleep

Obesity is frequently associated with obstructive sleep apnea syndrome (OSAS), cha-
racterized by breathing pauses during sleep, leading to fatigue, drowsiness and increased

cardiovascular risk.

1.5.6 Psychological Consequences

Obese people often suffer from social stigma, isolation, low self-esteem, depression
and even compulsive eating disorders. These factors can further exacerbate weight gain

(Torres & Nowson, 2007).
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I.6 The Economic and Sociological Impact of Obesity

Obesity is not limited to its medical effects. It also has profound economic and social

consequences, for both individuals and society.

I.6.1 The Cost to the Healthcare System

The treatment of obesity-related diseases (diabetes, hypertension, cardiovascular di-
sease, osteoarthritis, etc.) represents a major financial burden for public healthcare sys-
tems. According to the WHO (2023), obesity-related medical expenses are up to 30%

higher in obese people than in those of normal weight.

1.6.2 Loss of Productivity

Work absenteeism, reduced performance, and temporary or permanent disability due
to complications of obesity result in significant loss of economic productivity in both the

public and private sectors (OECD, 2019).

[.6.3 Discrimination and Social Stigmatization

Obese people are often the victims of prejudice and ridicule, particularly in school and
work environments. This stigmatization can lead to social isolation, exclusion from certain

opportunities and increased psychological suffering (Puhl & Heuer, 2009).

I.6.4 Impact on Quality of Life
Obesity affects daily activities, mobility, social life and leisure time. It is often accom-

panied by a loss of self-confidence, which considerably alters overall well-being.

1.7 Obesity Management

Obesity management is based on a global, multidisciplinary and individualized ap-
proach. It aims to reduce body weight, improve metabolic health, prevent complications

and improve the patient’s quality of life.

1.7.1 Lifestyle Changes

First-line treatment is based on dietary re-education and increased physical activity :

— Reduce calorie intake, eat fiber-rich foods, cut down on fast sugars and saturated

fats.
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— Regular physical exercise : brisk walking, swimming, cycling...

— Follow-up by a dietician or nutritionist.

1.7.2 Psychological Support

Psychological help is often required, especially in cases of eating disorders or low self-
esteem. Cognitive-behavioural therapy has been shown to be effective in maintaining

weight loss (Cooper et al., 2010).

1.7.3 Drug Treatments

Anti-obesity drugs are prescribed in certain cases (BMI > 30 or > 27 with comorbidities)
when hygienic-dietary measures are insufficient. They act on satiety, fat absorption and

appetite regulation. Examples include orlistat and liraglutide.

v" These drugs can cause side effects and require strict medical supervision (WHO,

2023).

1.7.4 Bariatric Surgery

Indicated in cases of severe or morbid obesity (BMI > 40, or > 35 with complications).
Most common techniques : sleeve gastrectomy, gastric bypass.
This solution is reserved for motivated patients, after failure of other approaches, and

requires long-term follow-up.

1.7.5 Complementary Medicine

More and more patients are turning to alternatives such as :
— Phytotherapy (medicinal plants)

— Aromatherapy

— Slimming herbal teas

— Acupuncture

These approaches can accompany conventional treatment, but should never replace it

(Pierre, 2019).
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Man and medicinal plants

II.1 History of Medicinal Plant Use

The use of plants for medicinal purposes dates back to the dawn of time. Long before
the advent of modern medicine, ancient civilizations developed empirical knowledge based
on observing the effects of plants on human health. This knowledge, passed down from
generation to generation, forms the basis of traditional medicine.

Traces of the use of medicinal plants have been found in ancient documents :

— In Mesopotamia, Sumerian tablets dating back to 2600 BC mention the use of plants
such as myrtle or poppy in the treatment of illnesses (Fabricant & Farnsworth,

2001).

— In ancient Egypt, the Ebers papyrus (1500 BC) lists over 700 herbal formulas used
to treat a variety of ailments (Cragg & Newman, 2001).

— In India, Ayurvedic medicine, which dates back over 5,000 years, relies heavily on

the use of plants such as turmeric, neem and tulsi (Sharma et al., 2011).

— In China, traditional Chinese pharmacopoeia developed as early as the 3rd mil-
lennium BC, with the founding work of the Shennong Bencao Jing, describing the
medicinal properties of hundreds of plants (Yuan et al., 2016).

In the Arab-Muslim world, scholars such as Avicenna (Ibn Sina) and Al-Razi played
a crucial role in the transmission of ancient medical knowledge, enriched by their own
experiments. Their works, notably The Canon of Medicine, were a major reference in
Europe for centuries (Gutas, 2001).

In medieval Europe, the use of plants was often associated with monastic traditions.
Monks cultivated “simple gardens”, and medical manuscripts described remedies based on
lavender, sage or St John’s wort (Touwaide, 2010).

With the emergence of modern chemistry and synthetic drugs in the 19th century,
interest in medicinal plants declined in the West. In recent decades, however, there has
been a resurgence of interest, due to the side effects of chemical treatments, the return to
natural medicines and the search for gentler, more sustainable solutions.

Today, according to the World Health Organization (WHO), around 80% of the world’s
population still uses herbal medicine as their primary form of healthcare, particularly in

developing countries (WHO, 2023).
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I1.2 Traditional Medicine Around the World

Traditional medicine refers to the body of knowledge, skills and practices based on the
theories, beliefs and experiences of different cultures, used to maintain health or diagnose,
prevent and treat physical and mental illness. Although it differs from one region of
the world to another, it is essentially based on the use of medicinal plants and natural

remedies.

I1.2.1 Traditional Chinese Medicine

Traditional Chinese medicine (TCM) is one of the oldest medical systems still practiced
today. It is based on philosophical concepts such as Qi (vital energy), Yin and Yang, and
the five elements. Balance between these forces is essential to health.

TCM uses a wide variety of herbs (over 5000 listed), often combined in complex for-
mulas. Ginseng, ginger and licorice are just a few examples. Acupuncture, Tuina massage
and dietetics are also major components of this system (Yuan et al., 2016 ; Wang et

al., 2018).

11.2.2 Traditional Japanese Medicine

Known as Kampo, traditional Japanese medicine has its roots in Chinese medicine, but
has evolved independently since the 8th century. It is based on the use of standardized
herbal formulas.

Unlike Chinese medicine, Kampo relies more on clinical observation and standardi-
zation of treatments. The Japanese Ministry of Health officially recognizes many herbal

preparations in its healthcare system (Otsuka, 2010).

11.2.3 Traditional Medicine in Europe

Before the advent of modern medicine, Europe relied heavily on phytotherapeutic tra-
ditions stemming from ancient Greece, Rome and medieval monasteries. Figures such as
Hippocrates, Dioscorides and Hildegard of Bingen left their mark on the history of herbal
medicine.

The “simples gardens” tended by the monks were used to grow medicinal plants used
by the local population. Chamomile, thyme, mint and valerian figured prominently (Tou-

waide, 2010 ; Leclerc, 1976).

13



Man and medicinal plants

I1.2.4 Traditional Arab-Muslim Medicine

Islamic civilization was a crossroads of medicinal knowledge. Scholars such as Avicenna
(Ibn Sina), Al-Razi and Ibn Al-Baytar compiled and enriched knowledge from Greece,
India and Persia. Their approach combined clinical observation with the use of hundreds
of medicinal plants.

Avicenna’s Canon of Medicine remained a major reference in Europe until the 17th
century. Plants such as nigella, fenugreek and costus are frequently mentioned for their

therapeutic virtues (Gutas, 2001 ; Zargaran et al., 2012).

I1.2.5 Traditional African Medicine

Traditional African medicine is based on a holistic vision of health, integrating body,
mind and social environment. It is transmitted orally by healers, known as tradipraticians,
who play an important role in communities.

Plants such as neem, kinkeliba and baobab are widely used, often associated with
spiritual or symbolic rituals. This medicine is still widely used today, particularly in rural

areas, and is the subject of renewed scientific interest (Diallo et al., 1999).

I1.2.6 Traditional Medicine in Algeria

Algeria has a rich herbal tradition, inherited from Berber, Arab-Muslim and Mediter-
ranean influences. Medicinal plants are an integral part of popular culture, used to treat
everyday ailments such as digestive disorders, infections and joint pain.

In regions like Tebessa, people use plants such as thyme, peppermint, chamomile and
fennel. Despite the modernization of the healthcare system, traditional medicine remains
entrenched, especially in rural areas, where herbal remedies are often preferred to chemical

drugs (Benmehdi et al., 2017 ; Boudjelal et al., 2015).

I1.3 Definition of Medicinal Plants and Their Therapeutic Uses

Medicinal plants are plants used for their therapeutic virtues. They contain natural
active compounds capable of preventing, relieving or curing certain ailments. These sub-
stances, known as active ingredients, act on the human body in a targeted or general way,
as required.

The main families of bioactive compounds include :

— Flavonoids, with antioxidant and anti-inflammatory properties,
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Polyphenols, effective against oxidative stress,
Alkaloids, with stimulant or analgesic effects,
Essential oils, which act as antiseptics, digestives or relaxants,

Tannins, saponins and mucilages, which play various roles in digestion, immunity

and hydration.

Medicinal plants can be administered as infusions, decoctions, powders or concentrated

extracts.

In our study, five local medicinal plants were selected for their recognized effects on

weight management and related disorders :

Ginger (Zingiber officinale) : known for its metabolism-boosting, anti-inflammatory

and digestive effects. It is commonly used to promote thermogenesis and digestion.

Cumin (Cuminum cyminum) : traditionally used for its carminative and digestive

effects. It also helps regulate appetite and reduce bloating.

Cinnamon (Cinnamomum verum) : has antioxidant and hypoglycemic properties.

It is often recommended for regulating glycemia and lipid metabolism.

Chamonmile (Matricaria chamomilla) : renowned for its calming, digestive and
anti-inflammatory properties. It helps reduce stress, often linked to emotional weight
gain.

Green tea (Camellia sinensis) : rich in catechins and caffeine, it is known to help

burn fat and improve mental alertness.

In addition to their traditional uses, these plants are the subject of scientific research

confirming their beneficial effects on health. They are therefore valuable allies in modern

phytotherapy, particularly in the natural management of overweight and obesity.

I1.4

Therapeutic Value and Modern Use of Medicinal Plants

Medicinal plants are attracting growing interest in the health sector, both for their tra-

ditional uses and for their integration into modern medicine. Rich in bioactive compounds

such as flavonoids, polyphenols, saponins and alkaloids, these plants exert a variety of the-

rapeutic effects : anti-inflammatory, antioxidant, digestive, lipid-lowering and slimming

(Fabricant & Farnsworth, 2001 ; Cragg & Newman, 2001).

Against a backdrop of a worldwide rise in metabolic diseases, particularly obesity,

medicinal plants are seen as promising natural alternatives to pharmacological treatments,
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which are often costly and associated with side effects. Phytotherapy, through herbal teas,
extracts and dietary supplements, thus represents a strategic focus for public health and
therapeutic innovation.

As part of our work, a survey was carried out among the local population of the Tebessa
region, in order to assess their habits and perceptions regarding the use of medicinal plants,
particularly for weight loss.

The results reveal a significant craze for slimming herbal teas, as well as a marked
preference for certain local plants such as ginger, cumin, cinnamon, chamomile and green
tea.

Based on these observations, five plants with slimming potential were selected for la-
boratory study. These plants, derived from traditional use and validated by the question-
naire, were prepared by decoction, followed by qualitative phytochemical screening tests
and quantitative assays of total polyphenols and flavonoids.

The aim is twofold :
— Scientifically confirm their richness in bioactive compounds,

— Explore their use in a future phytotherapeutic product, in particular in the form of

slimming herbal teas adapted to the needs of the local population.

This approach makes it possible to bridge the gap between traditional knowledge and
scientific validation, while at the same time considering the prospects for sustainable

economic development of local plant resources.
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Materials and Methods

III.1 Objective

The aim of this study was to evaluate the phytochemical properties of five medicinal
plants known for their slimming potential : ginger (Zingiber officinale), cumin (Cuminum
cyminum), cinnamon (Cinnamomum verum), camomile (Matricaria chamomilla), and
green tea (Camellia sinensis).

The experiments were carried out in the toxicology laboratory, part of the Applied
Biology Department, at the Faculty of Exact Sciences and Natural and Life Sciences,
University of Tebessa.

The plant material used in this study corresponds to the leaves or aerial parts of the
species mentioned. The seedlings were harvested in March 2025 in various communes of

the Tébessa region, including Morsott, Bekkaria, and Hammamet.

Camellia sinensis Cinnamomum verum Cuminum cyminum
Kew Science Plants of Cnona Plants of the Word Online

Matricaria chamomilla Zingiber officinale
Illinots Wildflowers USDA

FIGURE III.1 — The medicinal plants used in the study (Camellia sinensis, Cin-
namomum verum, Cuminum cyminum, Matricaria chamomilla, Zingiber officinale).
Sources : Kew Science, Flora of China.

I11.2 Plant material

II1.2.1 Drying and grinding of plants

The plants were first carefully cleaned to eliminate dust and impurities. They were then
dried in a dry place, protected from light and dust. Once dry, the leaves were separated

from the other parts of the plant and ground to a fine powder using an electric grinder.
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The powder obtained was sieved using a 0.75 pm sieve. Finally, the plant powder was

packed in airtight jars and stored in a dry, dark place.

II1.2.2 Macroscopic examination of the plants studied

Macroscopic examination consists of observing the physical characteristics of the plant,

in particular its morphology (shape), colour and organoleptic properties such as flavour.

I11.2.3 Determination of dry matter (DM) content

The dry matter content was determined according to the standard method (AFNOR,
1982). A 41.2 g sample of fresh plant material was dried at 40°C to a constant weight.

The DM content was then calculated using the following formula :

DM (%) = (%) % 100

1

Where : P; : weight of fresh sample (in grams). P, : weight of sample after drying (in

grams)

II1.3 Phytochemical screening

I11.3.1 Qualitative analysis (Phytochemical tests)

Phytochemical tests, or screening, are qualitative analyses aimed at identifying the
main groups of chemical compounds present in plant organs. They involve specific physico-
chemical reactions to detect the presence of certain chemical constituents. Two methods

are generally used to carry out these tests.

Flavonoids : Flavonoids were detected using the cyanidin reaction. To do this, 5ml of
the extract was mixed with 5ml of 10% sulphuric acid (H2SOy), then a few millilitres of
ammonium hydroxide (NH,OH) was added. The presence of anthocyanins was confirmed
if the solution, initially intensified by acidification, took on a blue-violet hue in a basic

medium.

Saponosides : Saponins were detected by the foam test, carried out on a 1% decoction.
One hundred millilitres of this decoction was placed in ten test tubes numbered 1 to 10.
Each tube was then topped up with distilled water to reach a total volume of 10 ml, then

shaken vigorously for 15 seconds. After standing for 15 minutes, the height of the foam
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was measured. A foam index greater than 100 indicates a positive reaction, signifying a
richness in saponosides (Harborne, 2005). When the foam height reaches 1 cm in a given

tube, the foam index (Idm) is calculated using the following formula :

Foam index (Idm) = <%) x 1072

Where N is the number of the tube in which the foam reaches exactly 1 cm in height.

Anthocyanins : Two millilitres of a 5% infused extract were mixed with 2 ml of 2N
hydrochloric acid. The presence of anthocyanins is revealed by the appearance of a pink-

red colour, which turns blue-violet after the addition of ammonia (Senhaji et al., 2005).

Proanthocyanidols : Two millilitres of an infusion containing proanthocyanidols was
mixed with 2 ml of concentrated hydrochloric acid. The mixture was then heated in a
water bath for 5 minutes. The appearance of a red colour indicates a positive reaction,

confirming the presence of proanthocyanidols (Senhaji et al., 2005).

Mucilage : One millilitre of a 10% decoction was placed in a test tube and mixed with
5 ml of absolute ethanol. After shaking, the mixture was left to stand for around ten
minutes. The appearance of a flaky precipitate confirmed the presence of mucilage in the

plant sample (Amadou, 2005).

Narcotics : For the detection of narcotic substances, 0.5 g of plant powder was placed
in a test tube and mixed with 5 ml of petroleum ether. After stirring for 15 minutes,
the ether phase was decanted into a capsule and evaporated to dryness in a water bath.
Next, 3 to 4 drops of a 5% solution of KOH in alcohol were added. The presence of

tetrahydrocannabinols was detected by a violet coloration (Diallo, 2005).

Proteins : Protein detection was performed using the Lowry method. To 1 ml of plant
extract, 5 ml of solution A (prepared from 98 ml of 2% Nay;COj3 in 0.1 N NaOH, 1 ml
of 1% copper sulphate, and 1 ml of potassium sodium double tartrate) was added. After
stirring and standing for 10 minutes, 0.5 ml of Folin’s reagent was added. The mixture
was shaken vigorously and then left to stand for 30 minutes. The appearance of a blue

colour indicates the presence of proteins (Koné, 1998).
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Sterols and triterpenes : Sterols and triterpenes were identified by the Liebermann-
Burchard reaction. Two grams of plant powder were macerated in 40 ml of ether for 24
hours. After filtration, the extract was reduced to 20 ml. Ten millilitres of this extract
was evaporated to dryness in a water bath. The residue was then dissolved in 1 ml acetic
anhydride, followed by 1 ml chloroform (CHCI3). The resulting solution was divided into
two test tubes : one serving as a control, and in the other, 2 ml of concentrated sulphuric
acid (HySO4) was added. The presence of sterols and triterpenes is evidenced by the
appearance of brownish-red or purplish rings at the contact zone between the liquids, as

well as by a green or purple discolouration of the supernatant phase (Harborne, 2005).

Alkaloids : The alkaloids were identified using specific general reagents for their cha-
racterisation, in particular Mayer’s reagent (potassium iodomercurate). For the analysis,
a solution was prepared by adding 10 g of dried plant powder to 50 ml of 10% H,SOy,.
After stirring, the mixture was macerated for 24 hours at room temperature, then fil-
tered through filter paper and rinsed with distilled water to obtain 50 ml of filtrate.
Characterisation was then carried out by precipitation. In two test tubes, 1 ml of filtrate
was introduced, followed by 5 drops of Mayer’s reagent in the first tube, while a third
tube served as a control without reagent. After 15 minutes, the presence of alkaloids was
confirmed by the formation of a yellowish-white precipitate in the first tube, and an orange

precipitate in the control tube (Harborne, 2005).

Tannins : The presence of tannins was demonstrated by a reaction with a 1% ferric
chloride solution, with the addition of a few drops of FeCls. This reaction produces a
precipitate or a greenish or blue-black colour. Gallic tannins were detected by the Stiasny
reaction : 30 ml of infused material was mixed with 15 ml of Stiasny’s reagent (composed of
10 ml of 40% formalin and 5 ml of concentrated HCI), then the mixture was kept in a water
bath at 90°C for approximately 15 minutes. After filtration, the filtrate was saturated with
5 g of powdered sodium acetate. Next, 1 ml of a 1% FeCl; solution was added dropwise.
The presence of gall tannins was confirmed by the formation of precipitates (Harborne,

2005).

Anthraquinones : Free anthraquinones were detected by the Bornstréger test. To this
end, 10 ml of chloroform was added to 1 g of plant powder. The mixture was heated in
a water bath at 60°C for 3 minutes, then hot filtered and made up to 10 ml. Next, 1 ml
of dilute NH,OH was added to 1 ml of the chloroform extract obtained and stirred. The
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presence of free anthraquinones was indicated by the appearance of a more or less intense

red colour.

I11.3.2 Quantitative analysis

Determination of total phenols

Polyphenols were measured spectrophotometrically, using the method of Folin-
Ciocalteu (1927). A mixture of 0.2 ml of aqueous extract of the plant and 1 ml of diluted
Folin-Ciocalteu reagent diluted 10-fold with distilled water was incubated for 5 minutes.
Next, 800 pl of sodium carbonate (NayCOj3) at a concentration of 75 g/L was added.
The mixture was incubated for 1 hour in the dark. Three tests were carried out for each
sample, and absorbance was measured at 765 nm against the blank. The concentration of
polyphenols was determined using a calibration curve performed with different concentra-
tions of gallic acid (0-0.2 g/ml) under the same conditions and following the same protocol
as for the extracts (Clementine et al., 2012).

Determination of total flavonoids

Total flavonoids were determined using the aluminium trichloride (AlCl3) method (Je-
ridane et al., 2006). A mixture of 0.5 ml extract and 0.5 ml AlCl3 solution (2% in
methanol) was prepared and kept in the dark at room temperature for 10 minutes. Ab-
sorbance was measured at 430 nm using a UV spectrophotometer. Flavonoid concentra-
tion was determined by a calibration curve, performed using different concentrations of

quercetin, following the same conditions and steps as for the extract.

IT1.4 Animal material

I11.4.1 Maintenance and rearing of rats

In our experiment, we used 20 white male rats of the Wistar strain, weighing an average
of 250 g at the start of the study, 8 weeks old, and from the Institut Pasteur in Algiers.
These rats, belonging to the order of rodents, are commonly used in various fields of
experimental research.

The rats were subjected to an adaptation and treatment period of 60 days, divided as
follows : 15 days of adaptation, 15 days of nursing care and 30 days of treatment, under
the conditions of the animal house in the biology department of the Faculte des Exactes
et des Sciences de la Nature et de la Vie de I’'Université de Tebessa. The environment was
maintained at an ambient temperature of 25°C, with a natural photoperiod of 12 hours

of light and 12 hours of darkness.
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Male rats were housed in polyethylene cages lined with wood shavings and divided
into four groups of five rats each. Each cage was labelled with the name of the batch (4
batches in all). The animals were fed a standard diet and water was changed daily. The
cages were cleaned and the bedding changed every two days to maintain good hygiene
until the end of the experiment.

Individual identification of the rats was carried out by numbering the tails with a

permanent marker.

I11.4.2 Preparation of the hydroethanol extract

Ethanolic extraction is a method frequently used to extract bioactive substances from
medicinal plants. It consists of solubilising and extracting the active components of the
plant using ethanol as a solvent. Studies have shown that ethanol extraction produces
extracts rich in phenolic compounds and with interesting biological activity, including
antibacterial and antioxidant properties. This extraction technique was used according to

the guidelines of (Hadjadj, 2017).

I11.4.2.1 Maceration

Macerate 70 g of powder of each plant studied with 500 ml of a distilled water/ethanol
mixture (800/200 v/v) in a beaker wrapped in aluminium foil, then leave to shake using

a magnetic stirrer for 40 minutes.

I11.4.2.2 Filtration

Filter the macerate using Wattman No. 1 paper.
Use 500 ml of distilled ethanol/water solution to recover the residue from the pre-
vious maceration and shake it for a whole day. Repeat the first filtration with the second

maceration.

111.4.2.3 Determining the yield of the hydroethanol extract

The yield is the mass of extract obtained after evaporation of the solvent. It is expressed
as a percentage of the initial mass of plant material subjected to extraction. To calculate
the yield, it is necessary to know the initial mass of the dry plant material and the final
mass of the crude extract, and then to determine the percentage ratio.

The yield of the hydro-ethanol extraction was calculated for each plant studied using

the following formula (Boucherit, 2014) :
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The yield (%) was calculated using the following formula :

v — Mass of dry extract 100
Mass of sample

— Y% : Percentage yield
— Me : Mass of dry extract in grams

— M s : Mass of sample in grams

I11.4.3 Induction by the herbal teas tested

In this study, the effect of several weight-loss herbal teas was evaluated by daily oral
administration over a specified period. These herbal teas were prepared in the form of
aqueous extracts (decoction) and then administered to the different groups.

The herbal teas tested included a mixture of five medicinal plants (ginger, cinnamon,
cumin, camomile and green tea), as well as individual extracts of three of these plants :

green tea, cinnamon and cumin.

FIGURE III.2 — Administration of the herbal teas tested orally in rats (personal
photo, 2025)

Biological parameters were monitored to assess the effect of each treatment on the

variables studied.
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TABLE III.1 — Distribution of rats in batches and treatments
Batch Treatment

Batch 1 Control group, no treatment

Batch 2 Group fed a mixture of herbal teas (ginger, cumin, cinnamon, chamomile,
green tea)

Batch 3 Green tea-based herbal tea group

Batch 4 Group who drank a cinnamon-based herbal tea

Batch 5 Group drinking a cumin-based herbal tea

Over the course of the experiment, which lasted 30 days, the herbal teas tested and
the plain water were administered to the rats orally via the drinking tube, every other
day, for groups 2, 3, 4 and 5.

As the main objective was to assess the effect of these infusions on weight loss, the
weight of the animals was measured every other day in order to monitor changes in their
body mass.

In addition, the animals were observed daily to detect any abnormal behavioural or
physiological signs, such as motor disorders, altered general condition or digestive symp-

toms.

I11.4.4 Monitoring of weight change

Throughout the treatment period, the body weights of the rats were measured regularly

and recorded.

I11.4.5 Blood sampling

At the end of the experiment, the animals were handled carefully and blood was col-
lected from the heart using haematocrit tubes. Blood collected in tubes containing EDTA
was used for haematological analyses (FNS : GR, GB, HTC, PLT, HGB), while blood
collected in dry tubes was used for serological analyses (CRP, ASLO) for the measurement
of markers of the plants studied.

The samples were correctly labelled before being sent the same day to a private analysis

laboratory for the determination of the required inflammatory markers.
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FIGURE III.3 — Changes in rat body weight. Significant weight loss was observed
in the herbal tea groups.

FI1GURE I1I.4 — Blood sample (Personal photo, 2025)

I11.4.6 Statistical analysis of results

The results of the rat weights and biological analyses were processed statistically using
SPSS software (version 7). Comparisons between the different values were made using

Student’s t-test and a one-factor analysis of variance (ANOVA).
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TABLE III.2 — Significance levels for observed differences

Significance Level

P-value

Not significant
Significant

Very significant
Highly significant
Very highly significant

P >0.05
P <0.05
P <0.01
P <0.001
P < 0.0001
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Results and Discussion

IV.1 Results

IV.1.1 Phytochemical Screening

Phytochemical screening of the five plants studied (Zingiber officinale, Cuminum cy-
minum, Cinnamomum verum, Matricaria chamomilla and Camellia sinensis) was carried
out using qualitative tests to detect the presence or absence of certain groups of bioactive
compounds in the aqueous extracts obtained by decoction. The results showed a variable
richness in secondary metabolites among the plants analysed. Overall, all the plants sho-
wed the presence of flavonoids, total polyphenols, tannins and saponosides, with variations
in intensity between species. Some plants, such as ginger and cinnamon, also showed the
presence of alkaloids and sterols/triterpenes, while green tea and cumin showed a high
content of antioxidant compounds. These results confirm the therapeutic value of these
plants, already widely used in traditional medicine, and justify their potential as active

ingredients in weight-loss phytotherapeutic formulations.

TABLE IV.1 — Phytochemical screening results of the five studied plants : (+)
Presence ; (—) Absence

Phytochemical Tests Ginger Cumin Cinnamon Chamomile Green Tea
Flavonoids + + + + +
Sterols and triterpenes + + + - +
Tannins + + + - +
Saponins + + T + 4+
Anthocyanins — — ~ -~ _
Proanthocyanidols — + — . +
Mucilage - + + + _
Narcotic substances — — - _ _
Proteins + + + + T
Alkaloids + + + + +
Anthraquinones — — — -~ _

IV.1.2 Physiological parameters
IV.1.2.1 Effect on body weight

Throughout the experimental period, comparison of the mean values by Student’s t-
test of the control and treated series showed that all the plants caused a non-significant
reduction in the body weight of the mice during the first and second weeks (p 0.05). From
the third week onwards, only Camelia sinensis caused a significant reduction (p=0.048)

and in the fourth week two plants had a significant effect (Camelia sinensis p=0.032;
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Cinnamomum burmannii : p=0.044).
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FIGURE IV.1 — Effect on body weight

IV.1.3 Effect of plants on blood parameters
IV.1.3.1 Effect of plants on white blood cell count

As the figure shows, the effect of various plants on the white blood cell count. It can be
seen that the control group and most of the treated groups (Camelia sinensis, Matricaria
chamomila, Cuminum cyminum, Zingiber officinale) maintained similar white blood cell
levels. However, the group treated with Cinnamomum burmannii showed a significant

increase in white blood cell levels, suggesting a specific immune or inflammatory response

to this plant.
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Fi1GURE IV.2 — Effect of plant and extract on white blood cell count

IV.1.3.2 Effect of plants on red blood cell count

Figure [[V.3] shows the effect of different plants on red blood cell count. The control

group showed an average of approximately 6.5 x 106/pL. All the plants tested (Camelia

sinensis, Matricaria chamomila, Cinnamomum burmannii, Cuminum cyminum, and Zin-

giber officinale) produced a significant increase in red blood cell count compared with the

control. Cinnamomum burmannii and Matricaria chamomila showed the most marked

increases, reaching nearly 10 x 106/pL, suggesting a significant erythropoietic effect of

these extracts.
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IV.1.3.3

FIGURE 1V.3 — Effect of plant and extract on red blood cell levels

Effect of plant and extract on HB levels

Figure [[V.4] shows the effect of different plants on red blood cell count. The control

group showed an average of approximately 6.5 x 106/pL. All the plants tested (Camelia

sinensis, Matricaria chamomila, Cinnamomum burmannii, Cuminum cyminum, and Zin-

giber officinale) produced a significant increase in red blood cell count compared with the

control. Cinnamomum burmannii and Matricaria chamomila showed the most marked

increases, reaching nearly 10 x 106/pL, suggesting a significant erythropoietic effect of

these extracts.
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FIGURE IV.4 — Effect of plant and extract on BH levels

IV.1.3.4 Effect of plant and extract on HT levels

The figure shows the effect of different plants on haematocrit levels (HTT%)
in mice. The control group and the group treated with Camelia sinensis showed simi-
lar HTT% values, around 45%. Matricaria chamomila and Cuminum cyminum signifi-
cantly increased HTT%, with chamomile reaching around 49% and cumin close to 51%.
In contrast, Cinnamomum burmannii caused a significant decrease in HT'T% to around

42%. Zingiber officinale also showed a significant reduction in HTT%, at around 44.5%.
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FIGURE 1IV.5 — Effect of plant and extract on HT levels

IV.1.3.5 Effect of plant and extract on platelet count

The figure shows the effect of different plants on platelet levels (in 105/pL).
The groups treated with Camelia sinensis, Matricaria chamomila, Cuminum cyminum
and Zingiber officinale showed platelet levels that were not significantly different from
the control group (around 400 x 105/uL). Cinnamomum burmannii, on the other hand,
showed a very significant increase in platelet levels, reaching almost 800 x 105/pL, twice
that of the control group. This suggests that Cinnamomum burmannii may have a pro-

coagulant or thrombogenic effect.
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FIGURE IV.6 — Effect of plant and extract on platelet levels

IV.1.4 Effect of plants on biochemical parameters

The table [V.2]shows the comparison of the averages between the control series and the
series treated with the plants studied. For blood glucose, the A. burmannii plant caused
a significant reduction (p=0.048), but no statistically significant difference was observed
between the control group and the group treated with the other plants (p>0.05). For
Creatine, Triglycerides and TGO the plants caused a significant decrease, C. cyminum

affected Cholesterol and TGP significantly.

TABLE IV.2 — Effect of plants on biochemical parameters (Blood sugar, Creatine,
Cholesterol and Triglycerides)

Plants Blood glucose g/L.  Creatine Cholesterol Triglycerides
Control 0,7440,05a 11,98+1,38a  0,67+0,07a 0,75%+0,10a
C. sinensis 0,771+0,02a 7,46+0,26b  0,6140,05a 0,38+0,05b
M. chamomila 0,75+0,02a 9,87+£1,28¢c 0,74=+0,06a 0,49+0,07c
A. burmannii 0,9040,03d 7,87£0,40d  0,69+0,02a 0,43£0,06d
C. cyminum 0,824+0,03a 7,78+0,23e  0,46+0,05e 0,47+0,05e
7. officinale 0,854+0,02a 9,56+£0,47f  0,664+0,07a 0,5440,09f
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IV.1.5 Effect of plants on liver parameters (TGO , TGP,CRP, urea , ASLO)

The table [V.3] shows the effect of various plants on liver parameters. For TGO, M.
chamomila (18.00) and A. burmannii (18.14) showed significantly lower values than the
control (24.20). In terms of TGP, Z. officinale stood out with 39.60, compared with 30.60
for the control. CRP was reduced by M. chamomila (12.71) and C. cyminum (15.42)
compared with 20.16 for the control. Finally, all the plants reduced urea compared with
0.37 for the control, A. burmannii (0.24) and Z. officinale (0.26) being the most effective,

and ASLO remained "Negative" in all cases.

TABLE IV.3 — Effect of plants on liver parameters (TGO, TGP, CRP, urea, ASLO)

Plants TGO TGP CRP Urea ASLO
Control 24,204+2,05a  30,604+2,42a 20,162,582 0,37+0,0la Negative
C. sinensis 22.204+4,33b  35,60+2,52a  21,77+2,78a 0,28+0,05a Negative
M. chamomila 18,00+£4,72¢  35,60+7,23a 12,71+1,43¢c 0,29+0,02a Negative
A. burmannii  18,1443,09d 35,804+1,32a 17,42+1,48a 0,24+0,02a Negative
C. cyminum 22,404+2,37a 37,20+t11,16e 15,42+1,73a 0,2840,03a Negative
Z. officinale 22.60+1,16e  39,60+2,04f 15,454+2.24a 0,26+0,03a Negative
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IV.2 Discussion

The experimental study revealed a series of remarkable physiological and metabolic
effects following oral administration of aqueous extracts of medicinal plants - Camellia
sinensis, Cinnamomum burmannii, Cuminum cyminum, Matricaria chamomilla and Zin-
giber officinale - to healthy mice.

The first parameter assessed, body weight, showed a progressive but non-significant
decrease over the first two weeks, suggesting an initial tolerance of the experimental or-
ganisms. However, from the third week onwards, a significant weight loss was recorded
in the group treated with Camellia sinensis (p = 0.048), and this trend increased in
the fourth week, also including Cinnamomum burmannii (p = 0.032 and 0.044 respec-
tively). These observations are consistent with the work of (Hursel and Westerterp-
Plantenga, 2009) who showed that consumption of green tea, rich in catechins and
caffeine, stimulates thermogenesis, increases resting energy expenditure and promotes
body fat oxidation. In particular, (EGCQG) is recognised for its role in reducing hepatic
lipogenesis and stimulating mitochondrial -oxidation. For its part, C. burmannii contains
bioactive compounds such as cinnamaldehyde, known to improve insulin sensitivity and
inhibit enzymes involved in fatty acid synthesis (Qin et al., 2010), which justifies the
lipid-lowering effects observed.

In parallel, analysis of haematological parameters showed a significant increase in red
blood cell (RBC) and haemoglobin (HB) levels in several treated groups, indicating an im-
provement in haematopoietic function or protection against erythrocyte oxidative stress.
This improvement could be attributed to the well-established antioxidant properties of
the polyphenols present in green tea (Frei & Higdon, 2003), but also to the phenolic
compounds in ginger, such as 6-gingerol and 6-shogaol, which have been shown to improve
blood cell viability and limit oxidative damage (Mashhadi et al., 2013). These poten-
tial erythropoietic effects are of particular interest in the prevention of anaemia induced
by chronic inflammation or deficiency.

Biochemically, several significant metabolic changes were demonstrated. Blood sugar
levels were statistically significantly reduced only in the group treated with C. burmannaui
(p = 0.048), confirming the hypoglycaemic effect reported by (Anderson et al., 2004),
who demonstrated that cinnamon could improve glucose uptake, inhibit intestinal ab-
sorption of carbohydrates and mimic the effect of insulin by activating tyrosine kinase
receptors. The absence of any significant effect in other plants could be linked to slower

or indirect mechanisms. With regard to renal markers, the significant fall in creatinine in
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all treated groups could suggest an improvement in glomerular filtration or a reduction
in muscle breakdown. The absence of any significant change in urea levels reinforces the
idea that these extracts have no deleterious effect on renal function.

In terms of lipid metabolism, triglycerides were significantly reduced in all treated
groups, particularly with Camellia sinensis and Matricaria chamomilla, which could be
the result of a reduction in hepatic lipogenesis, activation of hormone-sensitive lipase or
an increase in fatty acid oxidation (Koo & Noh, 2007). Cuminum cyminum had a signi-
ficant effect on reducing total cholesterol (p<<0.05), probably via inhibition of HMG-CoA
reductase, a key enzyme in endogenous cholesterol synthesis (Sharma et al., 2010), as
well as improving biliary excretion of fatty acids. These results confirm cumin’s traditional
use as a natural lipid-lowering agent.

With regard to liver enzymes, a significant drop in TGO transaminases was noted in
the groups treated with M. chamomilla and C. burmannii, indicating a possible hepato-
protective action. M. chamomilla is rich in flavonoids such as apigenin and luteolin, which
have powerful anti-inflammatory and antioxidant effects, capable of limiting membrane
lipid peroxidation and hepatocyte necrosis (Kamatou & Viljoen, 2010). The mainte-
nance of TGP (ALAT) levels close to those of the control group suggests that no major
hepatic cytolysis was induced by the extracts tested, confirming their relative hepatic
safety.

At the same time, CRP, a systemic marker of inflammation, was significantly reduced
in the chamomile group, suggesting a significant systemic anti-inflammatory effect. This
result is supported by the research of (Srivastava et al., 2010), who demonstrated the
inhibition of the expression of pro-inflammatory cytokines (IL-1, IL-6, TNF-) by chamo-
mile extracts. Ginger and cumin also showed moderate but consistent effects on CRP
reduction, corroborating their traditional use in joint and gastrointestinal inflammatory
disorders.

All in all, the experimental results obtained in this study confirm the hypothesis that
certain medicinal plant infusions can exert beneficial systemic effects on various physio-
logical levels, including energy metabolism, hepato-renal functions, glycaemic balance,
lipid profiles and markers of inflammation. Among the species studied, Camellia sinensis
stands out for its overall metabolic activity, reflected in a significant reduction in body
weight, glycaemia, blood lipids and liver enzymes, as confirmed by several clinical trials
and systematic reviews (Rafieian-Kopaei et al., 2020 ; Samavat & Kurzer, 2022).
For its part, Cinnamomum burmannii has shown remarkable efficacy in glycaemic and

lipid regulation, with notable effects on reducing fasting glycaemia, HbAlc, total cho-
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lesterol and triglycerides, supported by a recent meta-analysis (Sadeghi et al., 2024).
Matricaria chamomilla stands out for its powerful anti-inflammatory and antioxidant ef-
fects, attributed to its active compounds such as -bisabolol and flavonoids (Salehi et al.,
2022). Finally, Cuminum cyminum confirms its potential as a cholesterol-lowering and
hepatoprotective agent, with a demonstrated ability to improve lipid profiles and liver
parameters in preclinical and clinical studies (Zargari et al., 2018 ; Kaur & Arora,
2021).

These results confirm the pharmacological interest of the plants tested, while suggesting
their potential integration as adjuvants in the prevention or management of metabolic
pathologies such as metabolic syndrome, type 2 diabetes, dyslipidemia or benign chronic
hepatitis. However, transposing these results to humans requires rigorous clinical trials and
long-term toxicological studies to ensure the safety, reproducibility and standardisation

of the effects observed.
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Conclusion and Perspectives

This study focused on evaluating the phytochemical composition and the potential
slimming effects of five medicinal plants traditionally used for weight management : gin-
ger (Zingiber officinale), camin (Cuminum cyminum), cinnamon (Cinnamomum verum),
chamomile (Matricaria chamomilla), and green tea (Camellia sinensis). Through quali-
tative and quantitative analyses, these plants were found to be rich in several biologically
active secondary metabolites, including flavonoids, tannins, saponins, alkaloids, and phe-
nolic compounds.

In the experimental phase, which lasted for 30 days, a significant reduction in body
weight was observed in the groups that consumed the herbal mixture, green tea, and
cinnamon, without any signs of toxicity or behavioral disturbances in the treated animals.

In conclusion, the findings of this study highlight the promising potential of these
medicinal plants as natural alternatives in the management of obesity. However, further

investigations are needed to support these hypotheses, including :

— Studies on the mechanisms of action underlying the weight loss effects.

— Advanced phytochemical analyses to isolate and identify active compounds.
— Long-term biological studies to assess safety and efficacy.

— Evaluation of potential synergistic effects between the plants in combination.

— Exploration of the feasibility of developing a standardized herbal product for the-

rapeutic or commercial use.
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