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Abstract 
Cymbopogon citratus constitutes an important source of energy and is highly 
valued for its therapeutic properties. In this study, the physicochemical pa-
rameters (Dry matter, total ashes) and macronutrients levels of dried leaves 
were determined using standardized methods. The mineral contents were as-
sessed by X-ray fluorescence (XRF) spectroscopy. The results revealed that the 
dried leaves of C. citratus could be conserved easily based on its relatively low 
level of moisture (11.17% ± 1.44%). Furthermore, the species was found to be 
rich in proteins (9.25% ± 0.12%) and carbohydrates (72.37% ± 1.39%). In op-
posite, lower levels of fats were recorded (0.95% ± 0.00%). The spectroscopy 
highlighted the richness of these leaves in various mineral leaded by potassium 
(2.528%), silicon (1.578%), calcium (0.980%), sulfur (0.250%), and phosphorus 
(0.174%). This study has confirmed the nutritional advantages of C. Citratus. 
 

Keywords 
Cymbopogon citratus, Physicochemical, Dried Leaves, Nutritional 

 

1. Introduction 

Adequate nutrition continues to represent a major global public health challenge. 
In this context, medicinal plants have garnered increasing scientific interest due 
to their diverse biological activities and their potential applications in both human 
and animal nutrition. When incorporated into animal feed, these plants may serve 
as natural growth promoters and probiotics, thereby enhancing animal perfor-
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mance and health. Owing to their bioactive constituents, medicinal plants are 
widely utilized in veterinary and human medicine. In addition, they are consid-
ered promising natural alternatives to synthetic pesticides in agricultural produc-
tion systems, as well as in post-harvest handling and the preservation of food and 
feed products [1]. 

Among these species, Cymbopogon citratus (DC.) Stapf occupies a prominent 
position. It is extensively valued by local populations in West Africa, particularly 
in Guinea, where it is traditionally used for both nutritional and therapeutic pur-
poses. Commonly referred to as lemongrass, C. citratus belongs to the family Po-
aceae, a taxonomic group widely distributed worldwide that comprises more than 
635 genera and approximately 9000 species. The genus Cymbopogon includes 
over 140 cultivated species, of which 52 have been reported in Africa, representing 
nearly 37% of the genus diversity on the continent [2]. C. citratus is an aromatic 
species primarily cultivated for its recognized therapeutic properties [3]. As aro-
matic and medicinal species, C. citratus is potential sources of natural antioxi-
dants due to their content of secondary metabolites such as polyphenols, carote-
noids, and essential oils [2] [4] [5]. Certain natural compounds, such as polyphe-
nols, possess strong antioxidant and antibacterial properties. Polyphenols are nat-
ural antioxidants and antimicrobial agents present in almost all parts of plants [6]. 
C. citratus is commonly consumed as a tea or infusion prepared from its fresh or 
dried leaves. It is widely used in various cultures for its health-promoting effects, 
including stimulating digestion, lowering cholesterol levels, eliminating body tox-
ins, and improving blood circulation. In India, the plant is traditionally used in 
the management of gastrointestinal disorders. In India, it is traditionally em-
ployed for the treatment of gastrointestinal disorders, whereas in China, it is con-
sumed for its anxiolytic properties. In other countries, such as Brazil, it is valued 
for its antispasmodic, analgesic, and anti-inflammatory effects [7]-[9]. Although 
C. citratus (DC.) Stapf, particularly the variety cultivated in Guinea, is widely used 
in traditional Guinean medicinal practices in the form of herbal teas due to its 
moderate cost, its industrial exploitation in the beverage sector. Similar studies 
have been reported elsewhere, particularly on other varieties of this species, high-
lighting their interesting profiles in terms of mineral composition, bioactive con-
stituents, and pharmacological activities [10] [11]. The local market remains 
largely dominated by simple synthetic formulations in the form of decoctions. 

Despite these socioeconomic and therapeutic advantages offered by C. citratus, 
very limited local scientific data on its biochemical and nutritional characteristics 
are available to the best of our knowledge. To fill this gap, this work aimed to 
conduct a physicochemical and nutritional analysis of extracts from this variety 
of C. citratus found in the prefecture of Coyah (Republic of Guinea). 

2. Materials and Methods 
2.1. Study Area 

The Coyah Prefecture, located in western Guinea within the Maritime Guinea nat-
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ural region, is part of the Kindia administrative region. It covers an area of ap-
proximately 2166 km2 and lies about 50 km from the capital city, Conakry. Its 
geographical coordinates are 9˚42'N and 13˚23'W. In 2016, the population was 
estimated at 281,757 inhabitants, with a population density of approximately 130 
inhabitants per km2. The prefecture’s administrative and economic center is the 
town of Coyah. The landscape of Coyah is characterized by mountainous terrain, 
including Mount Kakoulima, the highest point in the region. Administratively, 
the prefecture is divided into four sub-prefectures: Coyah-Centre, Kouriah, Ma-
néah, and Wonkifong. The main ethnic groups are the Soussous, Peuls, and Ma-
linkés. Coyah benefits from a strategic location due to its road network connecting 
Conakry to the inland regions of Guinea and to Sierra Leone (Figure 1). 
 

 
Figure 1. Map of Coyah Prefecture (Source: Amara Kourouma). 

2.2. Study Framework 

The study was conducted at the Laboratory of Plant and Food Biochemistry and 
Biotechnologies (LBVA_B), Faculty of Sciences and Techniques (FST), University 
of Sciences, Techniques and Technologies of Bamako (USTTB), Bamako, Mali. 

2.3. Sample Collection 

The plant material consisted of C.citratus leaves (Figure 2) collected in Coyah 
Prefecture in August 2024. The species was taxonomically authenticated, and a 
voucher specimen was deposited at the National Herbarium of Guinea under the 
reference number HNG0002736 (Figure 3). 
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Figure 2. Image of C. citratus. (Source: Assetou Kamissoko) 

 

 
Figure 3. Image of C. citratus specimen. (Source: Assetou Kamissoko) 

 
The collected leaves were air-dried in the shade at ambient temperature (25˚C 

- 30˚C) for 10 days. Subsequently, the dried material was pulverized using a Flo-
ria® grinder, yielding a fine powder that was employed for extract preparation and 
all subsequent physicochemical and nutritional analyses. 

2.4. Determination of Physicochemical Parameters of the Leaves 

 Determination of Dry Matter and Moisture Contents 
The determination of moisture content was performed based on the gravimet-

ric loss of mass of a known quantity of powdered sample upon oven drying at 
105˚C for 24 hours. A test sample (Pe) of 10 g (or 10 mL) was placed in a pre-
weighed crucible (P0) and subjected to drying in an oven maintained at 105˚C for 
24 hours. Following oven treatment, the crucible and its contents were cooled in 
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a desiccator containing a desiccant, such as calcium chloride or phosphorus pent-
oxide, and subsequently weighed (P1). The moisture content (%) was calculated 
from the difference in mass before and after drying according to the following 
equation: 

( ) ( ) ( )
( )

Weight of crucible after oven drying g Weight of empty crucible g
Dry Matter % 100

Sample weight g
−

= ×  

The moisture content, expressed as a percentage, was calculated using the fol-
lowing formula [11]: 

Moisture (%) = 100 − Dry Matter (%) 

 Determination of Total Ash Contents  
A test sample (Pe) of 10 g was placed in a pre-weighed crucible (P0). The cruci-

ble and its contents were then incinerated in a furnace (Vecstar Ltd.) at 550˚C for 
3 hours. After cooling in a desiccator containing a desiccant (calcium chloride or 
phosphoric anhydride), the crucible was weighed again (P1). The ash content was 
calculated from the mass difference. 

Ash Mass (g) = P1 − P0 

The total ash content, expressed as a percentage, was calculated using the fol-
lowing formula [12] 

( ) ( )
( )

weight of ashes g
Total Ashes % 100

sample weight g
= ×   

2.5. Determination of Nutritional Composition 

 Determination of Total Protein Content 
The protein content of our samples was determined using the Kjeldahl method 

[12]: 
Approximately 0.2 g of powdered sample was weighed and placed into a 300 ml 

digestion flask. Then, 5 g of a mixed catalyst and 10 mL of concentrated 0.1 N 
H2SO4 were added. The mixture was digested in a Kjel-Digester (K-446) at 400˚C 
for 15 minutes. Following digestion, the solution was distilled for 4 minutes using 
the automatic mode. The distillate was transferred into a beaker under continuous 
agitation by an HPLC apparatus, which sequentially aspirated 32% NaOH and 4% 
H3BO3 to facilitate nitrogen determination. The nitrogen content obtained was 
then multiplied by 6.25 (the nitrogen-to-protein conversion factor) to calculate 
the total protein content of the samples. 

The nitrogen content of the sample, expressed as g/100 g, was calculated using 
the following formula: 

( ) ( ) [ ]
( )

2 4V V.Blanc H PO 14.0067 0.1
Nitrogen %

sample weight g
− × × ×

=  

Protein (%) = Nitrogen (%) × 6.25 

• V: Volume of H2SO4 added; 
• V-blank: Volume of the blank; 
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 Determination of Total Fat Contents. 
Total lipid (fat) extraction was performed according to the AOAC standard 

method [13]. Briefly, 10g of sample was placed in a tube, and 100 ml of hexane (or 
petroleum ether) was added. The mixture was vortexed for 5 min and then cen-
trifuged. The supernatant was collected, and the extraction was repeated once 
more. The combined supernatants were discarded, and the residue was recovered 
on filter paper. After air-drying for approximately 30 min, the residue was weighed. 

( ) ( ) ( )
( )

sample weight g Residue weight g
Total lipid content % 100

sample weight g
−

= ×  

 Determination of Total Carbohydrate Content 
Total carbohydrate content was calculated using the following formula [14]: 

%Carbohydrate = 100 − [%Moisture + %Protein + %Fat + %Ash] 

 Determination of Energy Value 
The energy value was calculated using the specific Atwater factors for protein, 

fat, and carbohydrates [15]. 

Energy value (Kcal/100g) =  
%proteins × 4 Kcal + %carbohydrates × 4 Kcal + %lipids × 9 Kcal 

 Minerals 
Mineral content was determined using X-ray fluorescence (XRF) spectroscopy, 

a non-destructive analytical technique. Portable analyzers X-50 and X-200 were 
employed for the measurements. 

Principle: 
X-ray fluorescence (XRF) spectroscopy is an analytical technique used for ele-

mental analysis. In this method, the sample is irradiated with X-rays, causing the 
ejection of inner-shell electrons from the atoms, a process known as the absorp-
tion phase. The resulting electron vacancies create an unstable electronic state, 
and the atoms undergo electronic rearrangement to restore stability. 

2.6. Statistical Analyses 

Statistical analyses were performed using advanced Excel. 

3. Results 
3.1. Sample Quality Control 
3.1.1. Physicochemical Characteristics 
The results of the physicochemical parameters are summarized in Table 1. Min-
eral elements and their contents are presented in Table 2, while the macronutrient 
contents of C. citratus leaves are shown in Table 3.  
 
Table 1. Physicochemical parameters of C. citratus leaves. 

Samples Total Ash (%) Moisture (%) Dry Matter (%) 

Leaves 6.27 ± 0.12 11.17 ± 1.44 88.83 ± 1.44 
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3.1.2. Nutritional Characteristics  

Table 2. Mineral element contents.  

Mineral Elements 
Contents (%) RDI (g) 

Name Sigles 

Aluminum Al 0.126  

Arsenic As 0.004  

Calcium Ca 0.980 1.30 

Chromium Cr 0.002  

Copper Cu 0.003  

Iron Fe 0.061 0.018 

Potassium K 2.528 4.70 

Manganese Mn 0.003 0.42 

Molydenum Mo 0.006  

Niobium Nb 0.005  

Nickel Ni 0.000  

Phosphorus P 0.174 1.25 

Lead Pb 0.003  

Rubidium Rb 0.004  

Sulfur S 0.250  

Silicon Si 1.578  

Strontium Sr 0.004  

Tungsten W 0.001  

Zinc Zn 0.005  

Zirconium Zr 0.003  

RDI: Reference Daily Intakes recommendations for adults and children ≥ 4 years [15] [16].  
 

Table 3. Macronutrient contents of C. citratus leaves. 

Samples Total Proteins Total lipids Total Carbohydrates 
Energy value 
(kcal/100g) 

Leaves 9.25 ± 0.12 0.95 ± 0.00 72.37 ± 1.39 335.02 ± 6.02 

DRV (g) 50 78 275  

*DRV: Daily reference values based on the reference caloric intake of 2000 calories for 
adults and children aged 4 years and older [15] [16].  

4. Discussion 

The moisture content of the dried leaves (11.17%) (Table 1) indicates that the 
drying process was generally effective, although it is slightly higher than the opti-
mal threshold for good preservation, typically around 10% [17] [18]. This minor 
increase in moisture may be attributed to factors such as the initial water content 
of the leaves, the drying method employed, leaf thickness, drying duration, ambi-
ent environmental conditions, or relatively low drying temperatures. The dry mat-
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ter content observed in this study (88.83% ± 1.44%) is comparable to the value 
reported by Prince et al. [19], confirming a low residual moisture level favorable 
for post-harvest preservation (13% ± 2.92%). 

Regarding total ash, the value obtained in this study (6.27% ± 0.12%) was 
slightly lower than that reported by Unuigbe et al. [20] (7.63% ± 0.23%). This 
variation may reflect differences in mineral composition or the pedoclimatic con-
ditions of the plant’s growth environment. Moderate ash content is generally con-
sidered indicative of a balanced mineral composition while limiting excessive ac-
cumulation of inorganic compounds [21]. 

Analysis of mineral elements (Table 2) revealed that C. citratus leaves contain 
significant amounts of essential minerals important for human health. Potassium 
was the predominant macroelement in this study, with a concentration of 2.528% 
± 0.00%, highlighting its essential physiological roles in osmoregulation and nerve 
impulse transmission [22]. Silicon, the second most abundant element (1.578% ± 
0.00%), may contribute to the strengthening of plant cell walls, although it is often 
not included in standard dietary intake assessments. Phosphorus, present at 
0.174% ± 0.00%, is crucial for energy metabolism (ATP) and nucleic acid synthe-
sis. Copper, an essential trace element, was detected at 0.003% ± 0.00%, remaining 
within the required thresholds for enzymatic functions [22]. In contrast, alumi-
num was present at 0.126% ± 0.00%, which warrants attention as it is not essential 
to human metabolism and may exert toxic effects when accumulated [23]. Sulfur, 
a key element involved in the synthesis of sulfur-containing amino acids such as 
cysteine and methionine, as well as certain B vitamins (B1 and biotin), was found 
at 0.250%. This reflects the leaves’ richness in sulfur compounds, which may con-
tribute to both their nutritional value and their antioxidant and antimicrobial ac-
tivities [24]. Calcium, an essential macronutrient involved in cellular signaling, 
bone metabolism, membrane stability, and blood coagulation [25], was present at 
0.980%, indicating a significant nutritional contribution. The total protein content 
(9.25% ± 0.12%) is considerable, suggesting that C. citratus leaves could serve as 
a valuable source of amino acids, particularly for populations relying predomi-
nantly on plant-based diets. These protein levels are comparable to those reported 
by Connor et al. [26] for certain edible green leafy vegetables. Combined with their 
carbohydrate content, these leaves may play an important role in preventing pro-
tein-energy malnutrition. Conversely, the low fat content (0.95%) indicates that 
this plant may be suitable for low-fat dietary regimens. 

Overall, these findings demonstrate that Cymbopogon citratus leaves possess a 
balanced nutritional profile, characterized by substantial protein and essential 
mineral content, while maintaining a low lipid fraction. This nutritional compo-
sition underscores their potential as a valuable resource for human nutrition and 
for agro-food valorization. 

5. Conclusions 

Cymbopogon citratus represents a valuable source of essential nutrients and bio-
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active compounds, characterized by a physicochemical composition that supports 
both nutritional and therapeutic applications. Proximate analysis demonstrates a 
relatively high carbohydrate and protein content, accompanied by a low lipid frac-
tion, thereby conferring appreciable energetic value while maintaining a favorable 
nutritional profile. Such a composition may be advantageous in the formulation 
of balanced dietary products aimed at energy supply without excessive fat intake. 
Beyond its macronutrient composition, C. citratus contains significant levels of 
essential minerals, including calcium, iron, potassium, and phosphorus. These 
micronutrients play pivotal roles in numerous physiological and metabolic pro-
cesses. Calcium and phosphorus are essential for bone mineralization and skeletal 
integrity; iron is fundamental for hemoglobin synthesis and oxygen transport; and 
potassium contributes to electrolyte balance, neuromuscular function, and blood 
pressure regulation. The presence of these elements enhances the plant’s nutri-
tional relevance and supports its traditional use in phytotherapy. 

Moreover, the combined nutritional and mineral profile of C. citratus, together 
with its documented antioxidant potential, strengthens for the development of 
nutraceutical formulations and functional foods. Its incorporation into dietary in-
terventions could contribute to improving nutritional status, mitigating micronu-
trient deficiencies, and reducing the risk of pathologies associated with oxidative 
stress and metabolic imbalance. Consequently, C. citratus emerges as a multifunc-
tional botanical resource with significant potential in preventive nutrition and 
health. 
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