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Abstract 

Research on fungal pathogens of Thymus vulgaris (Thyme): nutrient and anti-nutrient compositions were carried out in the 

Department of Plant Science and Biotechnology, Rivers State University. Leaves of thyme were purchased from fruit garden 

market in Port Harcourt. Mycological studies were carried out in Plant Pathology laboratory while nutrient and antinutrient 

compositions were done in Food Science and Technology in the Rivers State University. The mycological result revealed the 

presence of three microorganisms which are Rhizoctonia spp, Fusarium solani and Alternaria alternata with percentage 

incidences of 19, 15 and 4% respectively. Proximate composition result revealed Lipid (30.16±0.05%) to be highest and Ash 

(2.30±0.00%) was the least. For minerals, potassium was highest (372.67±28.29%) and iron (4.70±0.17%) the least. 

Phytochemical results revealed glycoside, oxalates, saponin, tannin, carotenoid, flavonoid, polyphenols and lignant. In 

conclusion, thyme is rich in nutrients but prone to fungal contamination. Infected leaves should not be consumed as it can lead 

to the buildup of fungal load in the body, causing grave consequences. 
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Introduction 

Thymus vulgaris (Thyme) is a flowering plant that belongs 

to the Lamiaceae family native to Southern Europe, and is 

distributed worldwide (Hosseinzadeh et al., 2015) [15]. In 

Africa, the plant has been dosmeticated in Egypt, Morocco, 

Algeria, Tunisia, Libya (Stahl-Biskup and Sáez, 2002), 

Cameroon (Nkouaya et al., 2007), Nigeria (Kayode and 

Ogunleye, 2008) [17], and South Africa (Schmitz, 2015). 

Thyme has been used for decades as a flavoring agent, 

culinary herb, and herbal medicine (Stahl-Biskup and 

Venskutonis, 2012) [32]. According to Ekoh et al., (2014), 

the plant as an infusion is used to treat cough, diabetes, cold 

and chest infections; and in syrup form for digestive upset. 

They also reported its ability to sooth sore throat, antiseptic, 

antibiotic, and antifungal properties. 

Reddy et al., (2014) [26], reported its active ingredient, 

thymol, being active against enterobacteria and cocci 

bacteria. Zekovic et al., (2003) [40] and Khajeh (2011) [18] 

also reported the presence of terpenoids such as carvacrol, 

menthol, camphor and phytol to be present in lower 

amounts in the thymus extracts. On like every other plants, 

Thyme is also prone to diseases. Reddy et al., (2014) [26], 

reported the diseases that affect thyme most often to be root 

rot (Rhizoctonia), grey mold (Botrytiscinerea), and 

Alternaria blight (Alternaria brassicicola) diseases which 

can spread through the soil, water, air, infected tools, 

animals, and even gardeners themselves.  

 

Materials and Methods 

Collection of Sample  

Samples were collected from fruit garden, Port Harcourt, 

Nigeria. A portion of the sample was taken to the 

Department of Food Science and Technology for nutrient 

and anti nutrient analysis and the other portion reserved for 

fungal isolation at Plant Pathology laboratory Rivers State 

University. 

Sterilization of Glass wares for Fungi Isolates 

All the glass wares were first soaked and washed thoroughly 

with tap water and detergent solution and then mixed with 

several changes of distilled water in order to completely 

remove traces of detergent. They were Air dried completely 

before sterilizing them in steam oven at temperature 121 

degrees Celsius for 15 minutes and then allowed to cool 

down at room temperature before usage. The entire working 

surface was also disinfected with ethanol to reduce 

contamination. This was done according to the method of 

Wekhe et al., (2022) [37]. 
 

Isolation, Subculturing and Identification of Pathogens 

Isolation of the fungi was carried out as described by Chuku 

(2009) [9]. The infected thyme plants showing disease 

symptoms were first washed and surface sterilized with 10% 

ethanol using a cotton wool. Four small pieces from the 

margin of lesion of each sample were directly inoculated 

aseptically on prepared plates of Sabaraud Dextrose Agar 

(SDA) and Incorporated at 28ºC for 3 to 5 days. When 

fungal growth from the tissue was visible, fungi were 

subcultured onto SDA to obtain pure cultures for 

identification. The pure cultures were safely refrigerated at 

4ºC to prevent any fungal growth in the plates. Identification 

of microorganisms was based on growth patterns, colour of 

mycellia and microscopic examination of vegetative and 

reproductive structures. For each microscopic examination a 

streak of fungal mycelium was placed on a clean glass slide. 

One drop of cotton blue lactophenol was added and the 

cover slip placed. The slide was mounted on the microscope 

and observed at magnification of X10 and X40. 

Morphological characteristics of fungi isolated were 

determined and identified with the aid of identification 

guide (Giraldo and Crous, 2019) [13] 
 

Proximate Composition of Thymus vulgaris 

The first sample was analyzed for moisture, Ash, lipid, 

fibre, carbohydrate and protein (Kjeldahl methods), 
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proximate analysis was determined according to the method 

of Association of Analytical Chemistry (AOAC, 2005) [2]. 
 

Determination of mineral contents  

Iron Content was done according to the method of Achikanu 

and Eze-Steven (2013) [4]. Phosphorous content was 

according to the method of Liu et al., (2017). Determination 

of Vitamin A, C and Thiamin was AOAC (2005) [2] method. 

 

Determination of Anti nutrient 

Oxalate content was determined by the method of Day and 

Underwood (1986) 

 

Results 

Proximate composition of Thymus vulgaris 

 
Table 4.1: Proximate composition of Thymus vulgaris (%) 

 

Parameter Composition  

Moisture 12.65±0.00 

Ash 2.30±0.00 

Lipid 30.16±0.05 

Fibre 2.46±0.11 

Carbohydrate 25.28±1.35 

Protein 24.40±1.03 

Table 4.2: Mineral compositions of Thymus vulgaris (mg/100g) 
 

Parameter Composition 

Calcium 44.67±0.57 

Iron 4.70±0.17 

Magnesium 116.67±0.57 

Phosphorous 116.67±1.52 

Potassium 372.67±28.29 

Sodium 25.93±0.80 

 
Table 4.3: Vitamins Composition of Thymus vulgaris (mg/100g) 

 

Vitamin C 2.40±0.10 

Vitamin A 0.04±0.00 

Thiamin 0.04±0.00 

Chlorophile 0.06±0.00 

 
Table 4.4: Phytochemical Composition of Thymus vulgaris (%) 

 

Parameter Composition 

Glycoside 0.07±0.00 

Oxalate 0.03±0.00 

Saponin 0.07±0.00 

Tannin 0.02±0.00 

Carotenoid 25.10±0.95 

Polyphenol 6.29±0.00 

Flavonoid 2.93±0.06 

Lignant 1.96±0.00 

 
Table 4.5: Fungi Isolate 

 

Fungi Isolates Macroscopic Examination Microscopic Examination Probable Organism % Incidence 

Isolate 1 

On PDA, the colony was white, later 

cream yellow, with low growth of 

cottony aerial mycelium 

Non- septate, broad and unbranched hyphae, 

brown in colour, solitary sporangiophores, 

sporangia are globose with a flattened base. 

Rhizoctonia solani 
 

19% 

 

Fast growing colours, up to 4.5cm in 

4days on PDA, aerial mycelium blush 

brown when sporodocia are present  

Micornodia were formed after 3-7 days form 

short multiple branched conidiophores, 

fusiform, cylindrical to val, one to two celled 

and formed form long lateral phialides 

Fusarium oxysporum 15% 

Isolate 3 

Fast growing with irregular margin, 

grey/olivaceous to black, wholly 

colony with black reversed side. 

Septate, conidiophores mostly unbranded or 

single with large conidia 
Alternaria alternata 4% 

 

Discussion 

Proximate composition of thyme  

Table 4.1 presents the proximate composition of thyme as 

shown in Table 4.1, the moisture content recorded 12.65± 

0.00, Ash (2.30±0.00), Lipid (30.16±0.05), Fibre 

(2.46±0.11), Carbohydrate (25.28±1.35), and Protein 

(2.46±0.11). The moisture content of this study is higher 

than 4.59% and 4.03 % for thyme and Basil reported by 

Hammam et al.,(2025) [14] but lower than Moringa oleifera 

leaves (76.53%) and Corchorus oiltoorius (79.98%) 

reported by Sadowska et al., (2017) [28], Heinsia crinita 

(26.4±0.1), and Lasianthera africana (65.45±0.07) reported 

by Wekhe et al., (2022) [37]. Low moisture content facilitates 

storage stability. The Ash content of this study is higher 

than1.5g/100% of fresh Telfaria occidentalis reported by 

Orhuamen et al., (2012) [25] according to Fagbohun et al., 

(2012) [12], Ash content in leafy vegetables is a reflection of 

the amount of mineral element present in the vegetables. 

The Lipid content of this study is lower than Gnetum 

africanum (37.80%) reported Ndomou et al., (2014) [21] and 

higher than Heinsia crinita (15.2±0.01%), and Lasianthera 

africana leaves (3.51±0.02) reported by Wekhe et al., 

(2022) [37]. Plant lipid act as a signal molecule to regulate 

cell metabolism and are also essential for the integrity of 

cells an organelles by acting as a hydrophobic barrier for the 

membrane as reported by Ohlrogge and Browse (2013) [24]. 

The carbohydrate content of thyme aligns with 22.91-

45.03% of Hamman et al., (2025). Kassegn (2016) [16] 

reported a utilizable carbohydrate value of approximately 

55-60%. The protein content 24.40±1.03% in this study is 

higher 9.6-11.1% of thyme aerial parts reported by Kassegn 

(2016) [16] but exceeds other herbs 5.61- 13.57% but 

matches optimized spring harvest samples (Banday et 

al.,2025, Roy et al., 2025) [5, 27]. 
 

Mineral composition of thyme 

The mineral analysis of thyme in Table 4.2 revealed 

potassium as the predominant element (372.67 ± 28.29 

mg/100 g), followed by magnesium and phosphorus (116.67 

± 0.57 and 116.67 ± 1.52 mg/100 g, respectively), calcium 

(44.67 ±0.57), sodium (25.93±0.80) and iron (4.70±0.17) 

least. The calcium content of this study falls below Hua. 

Gabonii fruit (74mg/100g), but higher than M. whited 

(106mg/100g), reported by MCdowell (2003) [19]. The iron 

content of this study is low compared to Echinops giganteu 

(206.4mg/100g) reported by (Vineetha, 2014). Iron helps in 

growth and development, and also in the production of 

hemoglobin and myoglobin, Bhat et al., (2010) [7]. The 

magnesium and phosphorus content of this study were high 

and in line with Kessegn (2016). 

The potassium content was high (372.67+28.29mg/100g), 

and in line with Bouba et al., (2012) [8] and Biel et al., 
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(2023) [6]. The high potassium content reflects the 

physiological importance of this element in osmotic 

regulation, stomatal function and enzymatic activation in the 

plant. Sodium content is low, low sodium levels have also 

been reported by Waheed et al., (2014) [34], who emphasized 

thymes suitability for use in low sodium- salt blends and 

functional foods.  

 

Vitamin Composition of thyme 

The vitamin content of thyme in Table 4.3 revealed vitamin 

A (0.04+0.00), vitamin C (2.40+0.10) and thiamine 

(0.06+0.00mg/100g). These records are low compared to 

findings of Vineetha, (2014) who recorded vitamin A 

(4751IU) and vitamin C (160.1mg) and thiamine as (0.48g). 

 

Phytochemical composition of thyme 

The phytochemical analysis demonstrated that T. vulgaris is 

particularly rich in carotenoids (25.10 ± 0.95 mg/100 g), 

polyphenols (6.29 ± 0.00 mg/100 g), and flavonoids (2.93 ± 

0.06 mg/100 g). These compounds are widely associated 

with antioxidant, anti-inflammatory, and antimicrobial 

activities. Carotenoids contribute to provitamin A activity 

and play a protective role against oxidative stress-related 

chronic diseases, including cardiovascular disorders and 

certain cancers (Meléndez-Martínez et al., 2021) [20]. 

Polyphenols and flavonoids are key contributors to thyme’s 

bioactivity, with recent investigations linking these 

compounds to strong radical-scavenging capacity and 

modulation of inflammatory pathways. The values obtained 

in this study align with contemporary reports identifying 

thyme as a phenolic-rich herb, with compounds such as 

rosmarinic acid, luteolin, and apigenin derivatives playing 

central roles in its biological activity (Nieto, 2020; Shan et 

al., 2022) [22, 30]. 

The presence of saponins and glycosides, though in small 

quantities, is noteworthy due to their reported antimicrobial, 

hypocholesterolemic, and immunomodulatory effects. 

Tannins were detected at low levels (0.02 ± 0.00 mg/100 g), 

suggesting minimal antinutritional impact while still 

contributing to antimicrobial and antioxidant properties. 

Oxalate content was also low (0.03 ± 0.00 mg/100 g), 

indicating a negligible risk of mineral chelation or reduced 

bioavailability. Lignans (1.96 ± 0.00 mg/100 g) further 

enhance the phytochemical profile, as these compounds 

have been associated with cardioprotective and antioxidant 

effects in plant-based diets. 

Collectively, the proximate, mineral, vitamin, and 

phytochemical compositions observed in this study 

substantiate the classification of Thymus vulgaris as a 

nutritionally valuable and pharmacologically relevant herb. 

The results align with current research trends emphasizing 

the role of culinary herbs as sources of bioactive compounds 

capable of contributing to disease prevention, food 

preservation, and functional food development. Variations 

between the present findings and previously published data 

may be attributed to differences in geographical origin, 

agronomic conditions, maturity stage, and post-harvest 

processing. 

 

Fungal isolates found in Thymus vulgaris 

The three fungal isolates recorded in Table 4.5 were 

identified morphologically and microscopically as 

Rhizoctonia solani, Fusarium oxysporum, and Alternaria 

alternata, with incidence values of 19%, 15%, and 4%, 

respectively. R. solani was the most frequently isolated 

fungus. According to Yi et al., (2025) [39], R. solani is a 

globally distributed soil pathogen implicated in damping off 

and root rot across diverse crops due to its saprophytic 

survival structures and broad host range. Abdullahi et al., 

(2025) [3] also identified R. solani in recent surveys of soil-

borne pathogens where it often surpasses other fungi in 

detection frequency. F. oxysporum have been reported in 

researches as common and aggressive soil-borne fungus 

frequently isolated from irrigated soils and vegetable crops 

where it causes vascular wilt and root diseases (Chuku et 

al., 2009, Chuku, et al., 2018, Obire et al., 2016, Wekhe et 

al., 2020, Wekhe et al., 2021) [9, 10, 23, 35]. A. alternata was 

the least common isolate with 4% incidence reflecting its 

ecological niche as a saprophyte or weak pathogen under 

certain environmental conditions. The ranking of the 

isolates in this study aligns with data from studies on wheat 

and vegetable roots which reported R. solani and Fusarium 

species at higher appearance and frequency rates compared 

to other fungi in soil and root samples (Abass et al., 2021) 
[1]. Moreover, technological advances such as hyperspectral 

imaging combined with machine learning have been applied 

to detect A. alternata in plant tissues alongside F. 

oxysporum, highlighting its diagnostic relevance despite 

lower prevalence (Seyed et al., 2024) [29].  

In conclusion, this research suggests that thyme, either in its 

fresh or essential oil form is rich in essential plant nutrients 

known to possess antimicrobial, antioxidative, 

antiinflammatory, improves digestion and immunity. These 

health properties are the reasons why the consumption of 

this potent herb is advocated. However, due to the fact that 

this important herb is prone to numerous fungal 

contaminations, care must be taken during its preservation 

to reduce the fungal loads, which when consumed could 

lead to unpleasant health challenges.  
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