
American Journal of Plant Sciences, 2017, 8, 2608-2621 
http://www.scirp.org/journal/ajps 

ISSN Online: 2158-2750 
ISSN Print: 2158-2742 

 

DOI: 10.4236/ajps.2017.811176  Oct. 12, 2017 2608 American Journal of Plant Sciences 
 

 
 
 

Determination of the Minerals of the  
Herbal Tea and Tea Green from  
Lippia multiflora 

Ekissi Alice Christine1*, Yao-Kouamé Albert2, Kati-Coulibaly Séraphin3 

1Biochemistry-Nutrition, Research Training Unit of Agroforestry, University Jean Lorougnon Guede of Daloa, Daloa,  
Côte d’Ivoire 
2Faculty of Earth Sciences and Mineral Resources, University Felix Houphouet Boigny of Cocody-Abidjan, Abidjan, Côte d’Ivoire 
3Laboratory of Nutrition and Pharmacology, Faculty of Biosciences, University Felix HouphouetBoigny of Cocody-Abidjan,  
Abidjan, Côte d’Ivoire 

 
 
 

Abstract 
This study aims to determine the mineral composition of green teas and her-
bal tea in the savannah tea plant. Samples of buds, young leaves and broadleaf 
stems were collected from wild plants of Lippia multiflora in three localities, 
including two from the Center (Yamoussoukro, Toumodi) and one from the 
northeast (Bondoukou) of Côte d’Ivoire. The lipid and ash contents were car-
ried out by the AOAC method. The total protein and sugar contents were de-
termined by the Kjeldahl and Agbo methods, respectively. Nine minerals (po-
tassium, calcium, magnesium, iron, sodium, manganese, zinc, copper and 
cadmium) were quantitated by Atomic Absorption Spectrophotometry (AAS) 
from green teas (buds and young leaves) and herbal tea of Lippia multiflora. 
The results showed that ash levels (7.05% - 13.94%) and protein (6.22% - 
9.97%) were high, however the lipid contents (1.01% - 2.98%) and total sugars 
(1.43% - 4.51%) are low. Majority of the minerals are calcium (2320.91 to 
36150.10 mg/kg), potassium (2110.71 to 12174.67 mg/kg) and magnesium 
(3620.87 - 5870.46 mg/kg). Iron (52.55 to 483.11 mg/kg), sodium (35.66 to 
469.16 mg/kg) and manganese (15.25 to 76.86 mg/kg) are represented in av-
erage proportions. There are small amounts of zinc (9.61 - 47.50 mg/kg), 
copper (5.66 - 8.71 mg/kg), and cadmium (0.17 - 1.49 mg/kg). Lippia multif-
lora herbal teas and green teas are low in fat, high in ash and are good sources 
of protein and minerals. 
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1. Introduction 

Tea is one of the most popular drinks in the world. Thus, the chemical compo-
nents contained in the tea leaves are of great interest, particularly with regard to 
health. Lippia multiflora, a savannah tea belonging to the Verbenaceae family, a 
herbaceous, perennial, very fragrant herb that spontaneously grows in savannah 
areas, hence its common name for savannah tea. This plant is found almost eve-
rywhere, in the Sudanese savannahs of West and Central Africa [1]. In Côte 
d’Ivoire, it is developing in the central and northern regions, where it is con-
sumed as a hot drink [2] [3]. The leaves of the savannah tea plant are marketed 
throughout Côte d’Ivoire [3] and this has led to its consumption in rural and 
urban areas. This plant is appreciated for its pleasant aroma (citronella) [2]. In 
addition, the leaves of Lippia multiflora are used in traditional medicine, in the 
treatment of malaria, high blood pressure [4] boils, diarrhea [5] cough, stomach 
pain, fever, and oral affections [6]. In addition, numerous scientific publications 
have shown that Lippia multiflora possesses laxative properties, sedative, relax-
ing muscles, analgesics, tranquilizers, analgesics [7]. This plant has antihyper-
tensive effects [8] antimicrobial activities [9]. 

The leaves of the savannah tea plant also exhibit insecticidal activities in rela-
tion to mosquitoes and weevils [10]. The composition of the essential oils of 
Lippia multiflora has been widely studied [11]. Phytochemical studies [2], bota-
ny [12] and medical studies [13] have been studied. From a biochemical point of 
view, it is a plant rich in minerals (potassium, calcium, magnesium), which also 
contains polyphenols [4]. Nowadays, the consumption of food, sources of poly-
phenols like the green tea of Camellia sinensis, having anti-carcinogenic, an-
ti-cardiovascular activities [14]. The various medicinal, nutritional, flavoring 
and insecticidal properties mentioned above of Lippia multiflora make this plant 
a highly sought-after species, especially in savannah regions. But in these areas, 
this plant is threatened with extinction because of its abusive harvest, deforesta-
tion and bush fires [15]. It deserves to be valued, domesticated and exported. It 
deserves to be valued, domesticated and exported. 

This natural plant could constitute a new agricultural product for the country 
alongside industrial and commercial crops (coffee, cocoa, rubber and cashew 
nuts). Although in Ghana, authors such as [16] have determined the mineral 
composition of the leaves of Lippia multiflora. Like other teas such as rosibos 
(red tea) from Aspalathus linearis from South Africa and Green Tea, black tea, 
Oolong Tea from Camellia sinensis. In Côte d’Ivoire, data on Lippia multiflora 
green teas and herbal teas are rare. The objective of this study is to determine the 
mineral composition of green teas and herbal teas of the savannah tea (Lippia 
multiflora), in order to evaluate the possible effects on the health of consumers. 

2. Materiel 
Biological Materiel 

The leaves of the savannah tea (Lippia multiflora) were harvested in uncultivated 
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areas from June to July 2010 in three localities: Yamoussoukro, Toumodi and 
Bondoukou in Côte d’Ivoire. Leaf picking takes place at different stages of de-
velopment (buds and young leaves) and fresh leaf stems (Figure 1). 

3. Methods 
3.1. Process for Transforming the Leaves of the Savannah Tea  

(Lippia multiflora) into Herbal Tea 

The leaves were transformed into herbal tea by the method described by [15]. 
The leafy stems are cut at the base of the shrub (Lippia multiflora) and dried in 
the sun for 3 to 5 days or 7 days depending on the season. After drying, the dried 
leaves are detached from the stems. The resulting dry leaves constitute the herbal 
tea. This herbal tea can be used in the form of whole or ground sheet or cut or 
chopped sheet (Figure 2). 

3.2. Process for Transforming the Leaves of Lippia multiflora into  
Green Tea 

The leaves were transformed into green tea by the orthodox method described 
by [17] with slight modification. Briefly, the leaves were sorted, dried in an oven 
(memmert) at 30˚C for 8 to 10 hours, rolled by hand for 20 to 30 minutes and 
dried at 90˚C - 95˚C of a memmert, for 30 minutes, this procedure was repeated 
after 15 minutes of rest until a dry product was obtained. The final dry product 
obtained is whole-leaf green tea. The green teas obtained were stored in plastic 
 

 
Figure 1. Photograph of buds, young leaves and Lippia multiflora. 
 

 
Figure 2. Traditional process diagram for obtaining Lippia multiflora herbal tea. 

Lippia multiflora Young leavesBuds

Crushedleaves Cut leaves Wholeleaves

Picking (freshleafty stems)

Drying (during 1-3 days or 7 days)

After drying, detachment of the sheets of the stems

Dryingleaves (herbaltea)
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bags that were placed in paper cans to avoid contact with air and light (Figure 3). 

3.3. Physico-Chemical Analysis of Green Teas and Herbal Teas  
from Lippia multiflora 

In Lippia multiflora green teas and herbal teas, the lipids and ash content were 
respectively evaluated according to [18] [19]. Protein levels were measured using 
the Kjedahl method [18] by mineralization of 1 g of each sample and titration of 
the total nitrogen after distillation. The total content of the sugars was measured 
according to the methods elaborated by [20] [21]. All determinations were ex-
pressed on a dry matter basis. 

3.4. Determination of Mineral Contents 

The mineral content was determined by the plant method of the International 
Institute of Tropical Agriculture of Nigeria [22]. This is a dry digestion method 
which proceeds as follows: 0.5 g of crushed sample is weighed in a porcelain 
crucible and then cooked (PROLABO) at 650˚C for 5 h. After cooling, 5 ml of 1 
mol∙L−1 nitric acid are added to the ash obtained and then brought to total eva-
poration on a sand bath. The ash is returned to the muffle furnace at 400˚C for 
10 to 15 min. To the residue are added 5 ml of 0.1 mol∙L−1 hydrochloric acid. 
The final residue was recovered with 10 ml of 1 mol∙L−1 hydrochloric acid and 
then poured into a 50 ml flask by filtration. The crucible is rinsed three times 
with 10 ml of hydrochloric acid. The flask is prepared up to 50 ml with 0.1 mol/L 
hydrochloric acid. The contents of the elements are obtained by analyzing the 
atomic adsorption spectrophotometer (AAS) with an air-acetylene flame. 

3.5. Statistical Analysis 

The data obtained from the analysis of the physicochemical and mineral consti-
tuents of the green teas and the tea sample with Lippia multiflora herbs were 
 

 
Figure 3. Steps of transformation of Lippia multiflora leaves into green tea. (a) fresh leaves, (b) withering 
leaves in the oven, (c) withered leaves, (d) rolled leaves; (e) desiccation of leaves in an oven, (f) whole leaf 
green tea. 
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5mm 5mm5mm
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analyzed for variance (ANOVA) using the STATISTICA 7.1 software (six sig-
ma). When the significant difference existed, the Tukey test was used to separate 
the means. 

4. Results 
4.1. Biochemical Composition of Herbal Teas and Green Teas 

In all localities (Table 1), herbal teas contain significantly (p < 0.01) more ashes 
than green teas. However, the ashes contents of Bondoukou (13.94% DM) and 
Toumodi (13.57% DM) are stronger than those of Yamoussoukro (12.06% DM). 
The ash rates in both localities are similar. Ash content of green teas of young 
leaves is stronger than green teas of buds, in all localities. 

The lipid contents of herbal teas and teas are less than 3%. These levels were 
significantly different (p < 0.01) between herbal teas and green teas. There was 
no significant difference (p > 0.01) between the lipid contents of green teas in 
different localities (Table 1). 

The protein levels of herbal teas were 8.24; to; 8.86% DM in the localities of 
Yamoussoukro, Toumodi and Bondoukou. There is no significant difference 
(p > 0.01) between the protein content of herbal teas in these cities. The protein 
content of green teas in Yamoussoukro are significantly (p < 0.01) higher than 
those of the localities of Toumodi and Bondoukou. On the other hand, there is 
no significant difference (p > 0.01) between the contents of the last two localities. 

Table 1 indicates that the total sugars of the various products (herbal teas and 
green teas) are low at less than 5% DM in all localities. 
 

Table 1. Biochemical composition of herbal teas and green teas (bud and young leaves). 

compounds locality 
Different products of the savannah tea plant (Lippia multiflora) 

Herbal tea Green tea B Green tea YL 

Ashes (%DM) 

Yamoussoukro 12.06 ± 0.80a 7.16 ± 0.48c 8.07 ± 0.27b 

Toumodi 13.57 ± 0.23a 8.63 ± 0.19c 9.41 ± 0.16b 

Bondoukou 13.94 ± 0.41a 7 ± 0.55c 8.07 ± 0.71b 

Lipids (%DM) 

Yamoussoukro 2.90 ± 0.49a 1.01 ± 0.13b 1.11 ± 0.17b 

Toumodi 2.21 ± 0.03a 1.01 ± 0.03b 1.24 ± 0.06b 

Bondoukou 2.98 ± 0.58a 1.03 ± 0.18b 1.29 ± 0.32b 

Protens (%DM) 

Yamoussoukro 8.24 ± 1.12b 9.97 ± 0.51a 8.10 ± 1.19b 

Toumodi 8.24 ± 0.04a 7.74 ± 0.07b 6.26 ± 0.02c 

Bondoukou 8.86 ± 0.56a 7.59 ± 0.37b 6.22 ± 0.87c 

total Sugars 
(% DM) 

Yamoussoukro 2.77 ± 0.11a 2.12 ± 0.57a 1.73 ± 0.42b 

Toumodi 4.51 ± 0.13a 2.78 ± 0.05b 1.93 ± 0.06c 

Bondoukou 3.74 ± 0.77a 1.43 ± 0.40b 1.75 ± 0.42b 

Means followed by different letters in the same line are significantly different (p < 0.01). Green tea B = green tea of buds; Green tea YL = green tea of young 
leaves. 
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4.2. Mineral Composition of Herbal Tea and Green Teas from  
Lippia multiflora 

Magnesium (Mg) 
Table 2 shows the magnesium contents of savannah tea plant products. In all 

localities, there is a significant difference (p < 0.01) between the different prod-
ucts (herbal teas, green tea of buds and green tea of young leaves). In the locali-
ties of Toumodi and Bondoukou, herbal teas show higher levels of magnesium, 

 
Table 2. Minerals compositions of herbal teas and green teas (bud and young leaves). 

Minerals (mg/kg) Locality 
Different products of the savannah tea tree (Lippia multiflora) 

Herbal tea Green tea B Green tea YL 

M
A

C
RO

N
U

TR
IE

N
TS

 

Mg 

Yamoussoukro 5168.56 ± 16.14a 4524.26 ± 20.7c 4686.99 ± 52.5b 

Toumodi 5288.89 ± 41.22a 4184.83 ± 20.23b 3761.71 ± 20.23c 

Bondoukou 5870.46 ± 50.76a 4859.88 ± 56.66b 3620.87 ± 42.82c 

Ca 

Yamoussoukro 36150.10 ± 230.36a 2961.73 ± 24.27b 2320.91 ± 31.74c 

Toumodi 19696.57 ± 66.21a 2835.77 ± 31.73b 2647.24 ± 24.38c 

Bondoukou 14069.28 ± 20.44a 2746.68 ± 46.52c 3846.68 ± 46.52b 

K 

Yamoussoukro 6920.34 ± 64.10a 4289.26 ± 63.11b 2110.71 ± 43.70c 

Toumodi 7487 ± 30.28a 5255.86 ± 29.55b 3964.97 ± 16.19c 

Bondoukou 12174.67 ± 81.81a 6821.43 ± 54.54b 6044.80 ± 46.76c 

Na 

Yamoussoukro 469.16 ± 8.93a 97.11 ± 1.23b 35.66 ± 1.60c 

Toumodi 244.66 ± 9.11a 130.61 ± 0.50b 97.72 ± 0.89c 

Bondoukou 188.61 ± 2.93a 96.94 ± 2,09b 66.38 ± 1.33c 

TR
A

C
E-

EL
EM

EN
TS

 

Mn 

Yamoussoukro 41.96 ± 0.99b 76.86 ± 14a 33.13 ± 1.56c 

Toumodi 20.83 ± 0.25a 19.24 ± 0.53ab 15.25 ± 0.44b 

Bondoukou 47.39 ± 2.4a 47.15 ± 1.14a 39 ± 1.18b 

Fe 

Yamoussoukro 190.88 ± 4.08a 77.42 ± 1.40b 58.98 ± 1c 

Toumodi 285.84 ± 10.88c 483.11 ± 12.82a 410 ± 6.64b 

Bondoukou 98.24 ± 0.92a 62.08 ± 4.27b 52.55 ± 1.80c 

Zn 

Yamoussoukro 32.45 ± 2.05a 21.16 ± 0.87b 9.61 ± 0.49c 

Toumodi 21.79 ± 0.41a 20.75 ± 0.28ab 18.59 ± 1.05b 

Bondoukou 22.10 ± 2.07c 47.50 ± 4.03a 32.34 ± 1.69b 

Cu 

Yamoussoukro 7.18 ± 0.47ab 8.19 ± 0.49a 6.64 ± 0.29b 

Toumodi 8.71 ± 0.26a 7.47 ± 0.19ab 6.47 ± 0.22b 

Bondoukou 8.58 ± 0.40a 5.66 ± 0.54c 6.46 ± 0.74b 

 
 

Cd 

Yamoussoukro 1.49 ± 0.09a 1.11 ± 0.26ab 0.59 ± 0.11b 

Toumodi 0.40 ± 0.06a 0.17 ± 0.03ab 0.38 ± 0.01a 

Bondoukou 1.28 ± 0.36a 1.11 ± 0.12a 0.62 ± 0.24ab 

Means followed by different letters in the same line are significantly different (p < 0.01); Green tea B = green tea of buds; Green tea YL = green tea of young 
leaves. 
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respectively, of 5288.89 and 5870.46 mg/kg, followed by those of green buds teas; 
green tea young leaves have the lowest grades. However, in Yamoussoukro, 
magnesium levels are high in herbal teas, followed by green teas young leaves, 
green teas buds show low levels. At the level of the different products, there is a 
significant difference (p < 0.01) between the different localities. Indeed, for her-
bal teas, the city of Bondoukou contains the high rates, followed by Toumodi, 
and Yamoussoukro. However, for green teas buds, the city of Bondoukou 
records high grades, followed by the locality of Yamoussoukro, and Toumodi 
displays the low rates. Concerning green teas young leaves, the city of Yamous-
soukro has strong values, followed by Toumodi, and Bondoukou has the lowest 
rates. 

Calcium (Ca) 
Within each locality, calcium levels are significantly different (p < 0.01) be-

tween different types of products. In Yamoussoukro and Toumodi, calcium le-
vels were higher in herbal teas (36150.10 and 19696.57 mg/kg), respectively, in 
Yamoussoukro and Toumodi, followed by the levels of green teas (2961.73 and 
2835.77 mg/kg), successively, in Yamoussoukro, Toumodi and Bondoukou, and 
finally, the green teas of young leaves contain the lowest levels, respectively, 
2320.91; and 2647.24 mg/kg, in Yamoussoukro and Toumodi. However, in 
Bondoukou, high levels are recorded by herbal teas, followed by green teas 
young leaves, and green teas buds contain low grades. For each type of product, 
there is a significant difference (p < 0.01) between the different localities. Indeed, 
for herbal teas and green teas buds, the city of Yamoussoukro has high calcium 
contents, followed by those of Toumodi and Bondoukou. However, for the green 
teas young leaves, the locality of Bondoukou is the one that records the high cal-
cium levels, followed by Toumodi, and Yamoussoukro. 

Potassium (K) 
The potassium levels of the different Lippia multiflora products in all localities 

showed a significant difference (p < 0.01) between the different types of products 
(herbal teas, green tea of buds and green tea of young leaves).In all towns, the 
potassium levels in herbal teas, respectively, 6920.34, 7487 and 12174.67 mg/kg 
in Yamoussoukro, Toumodi and Bondoukou are stronger, then follow the levels 
of green teas of buds 4289, 265, 5255.86 and 6821.4 3 mg/kg, respectively, in 
Yamoussoukro, Toumodi and Bondoukou, and those green teas of young leaves 
(2110.71, 3964.97 and 6044.80 mg/in Yamoussoukro, Toumodi and Bondoukou. 
At the level of each type of product, there is a significant difference (p < 0.01) 
between the different localities. Indeed, for all products, the city of Bondoukou 
records the highest potassium levels, followed by those of Toumodi, and Ya-
moussoukro. 

Sodium (Na) 
In all localities, there is a significant difference (p < 0.01) between the different 

types of products. In all cities, herbal teas contain high levels of sodium, respec-
tively, 469.16; 244.66 and 188.61 mg/kg, in Yamoussoukro, Toumodi and Bon-
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doukou, then follow the green teas of buds 97.11; 130.61 and 96.94 mg/kg, in 
Yamoussoukro, Toumodi and Bondoukou, and the green teas of young leaves 
were the lowest, respectively, at 35.66; 97.72 and 66.38 mg/kg in Yamoussoukro, 
Toumodi and Bondoukou. At the level of each type of product, the sodium levels 
are significantly different between all the cities. Indeed, for herbal teas, the city 
of Yamoussoukro records the highest levels of sodium. However, concerning the 
green teas of buds, the locality of Toumodi contains the high grades and the city 
of Bondoukou gives the low grades. In the case of green teas of young leaves, the 
locality of Toumodi presents the high grades and the city of Yamoussoukro 
records the low grades. 

Manganese (Mn) 
At the level of manganese levels, there is a significant difference (p < 0.01) for 

each type of product between the different localities. For herbal teas and green 
teasof young leaves, the city of Bondoukou contains high grades, followed by 
Yamoussoukro, and the town of Toumodi has low rates. However, at the level of 
green teas buds, Yamoussoukro has the highest manganese content, followed by 
Bondoukou, and the low levels come from Toumodi. 

Iron (Fe) 
The iron content of Lippia multiflora products is shown in Table 2. Within 

each locality, there is a significant difference (p < 0.01) between the different 
types of products. Indeed, in Yamoussoukro and Bondoukou, the iron contents 
are stronger in herbal teas, followed by green teas of buds, and green teas of 
young leaves contain the low grades. However, in Toumodi, iron levels are 
strong in green teas of buds, followed by those of green teas young leaves, and 
herbal teas record low grades. For each type of product, there is a significant dif-
ference (p < 0.01) between the different localities. For each type of product, the 
city of Toumodi has the highest iron content, followed by Yamoussoukro, and 
low rates are recorded in Bondoukou 

Zinc (Zn) 
Lippia multiflora has a significant difference (p < 0.01) between the zinc levels 

of the different localities for each type of product (herbal teas, green tea of buds 
and green teas of young leaves). Within all localities, there are significant differ-
ences (p < 0.01) between the various products of the savannah tea plant. 

Copper (Cu) 
At the level of each city, the copper contents of the different savannah tea prod-
ucts are significantly different (p < 0.01). Indeed, herbal teas contain higher 
grades than green teas of young leaves. However, there is no significant differ-
ence (p > 0.01) between green teas of young leaves of all localities 

Cadmium (Cd) 
The cadmium content of the various products of the savannah tea plant is low, 

not exceeding 2 mg/kg. These rates are not significantly different (p > 0.01) be-
tween all localities. 
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5. Discussion 

Green teas and herbal teas have protein contents (6% - 9%) close to [23]. How-
ever, their contents are low in lipids (less than 3%) and in low total sugars. This 
could mean that Lippia multiflora products are good protein sources. Low lipid 
levels corroborate the findings of studies by [24], which stipulate that the leaves 
generally contain little lipids. According to the results, these low levels of lipids 
and total sugars indicate that the teas and herbal tea of Lippia multiflora could 
be consumed without risk of hyperglycemia by diabetics and obese individuals 
reported by [25]. The high ash content of the savannah tea products leads us to 
say that Lippia multiflora teas and herbal teas are good sources of minerals, be-
cause ash is residues of mineral compounds which persist after the incineration 
of a sample containing organic substances of animal and vegetable origin [26]. 

The magnesium composition of the green teas of the savannah tea tree shows 
higher levels (3620.87 to 4859.88 mg/kg) than those of [27] in green tea from 
Camellia sinensis. Lippia multiflora herbal teas are also rich in magnesium and 
the content is higher than that of the South African honey bush tea analyzed by 
[28]. Calcium is one of the mineral elements essential to the growth of a plant. 
The calcium levels of green teas and Lippia multiflora herbal teas, of the order of 
2320.91 to 36150.10 mg/kg are similar to those determined by [27] in Camellia 
sinensis green tea. The recommended daily intake for calcium is 340 to 1200 mg 
per day for children and 900 mg/day for adults [29]. High levels of calcium in 
Lippia multiflora herbal teas and green teas could be a good source of nutrients 
for elderly people prone to osteoporosis [30], and the consumption of these 
leaves may be recommended in people suffering from osteoporosis hypocalce-
mia. Because calcium is an essential element in many vital functions of the body 
(coagulation of blood, maintenance of blood pressure, construction and main-
tenance of bones and teeth, cofactor in the enzymatic process) [31] [32]. Potas-
sium is one of the various mineral elements that the plant needs for its growth. 
Potassium also intervenes in the regulation of growth, which is why the rate is 
higher in the buds that constitute the areas of growth of the plant. The green teas 
of Lippia multiflora have potassium levels of 2110.71 to 6821.43 mg/kg. These 
levels are low compared to those obtained by the authors [27] [33] in Camellia 
senensis teas. The low sodium content of teas and herbal teas could be used in 
the treatment of hypertension and renal disease according to [34]. The potas-
sium levels of herbal teas and green teas are higher than those of sodium. This 
would mean that the consumption of herbal teas and green tea from the savanna 
tea tree could prevent high blood pressure [35] [36] [37]. The beneficial effect of 
a sodium restriction on the control of arterial hypertension is increased by a 
concomitant increase in potassium intake [38]. The manganese levels (15.25 to 
76.86 mg/kg) in Lippia multiflora green teas are similar to those obtained by [39] 
for Camellia sinensis green tea. These values are lower than those obtained by 
the authors [27] [33] [39] in the green teas of Camellia sinensis. The manganese 
contents (20.83 to 47.39 mg/kg) of herbal teas are lower than the value found in 
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[40] in herbal teas (South American). Iron is an essential trace element for hu-
man growth. The levels of green teas and herbal teas are of the order of 52.55 to 
483.11 mg/kg. These levels are similar to those obtained by [27], who reported 
an average value of 241 mg/kg in Camellia sinensis green teas. These levels are 
higher than the recommended daily intake of 3.9 to 21.8 mg/day for children, 9.1 
mg/day for males and 19.6 mg/day for females [41]. Lippia multiflora green teas 
are therefore good sources of iron. Therefore, the supplementation of Lippia 
multiflora products in a diet could help combat the iron deficiency anemia that 
affects one billion people worldwide [42]. Zinc is an essential trace element for 
the growth, development and maintenance of immune function, which streng-
thens the prevention and cure of infectious diseases [43]. Meat products are the 
best source of zinc [43] and zinc deficiency is usually observed in populations 
consuming low-protein diets. The levels in green teas (9.61 to 47.50 mg/kg) and 
herbal teas (21.79 to 32.45 mg/kg) are close to those obtained by [27] in the 
green teas of Camellia sinensis and [44] in herbal tea mate. 

Copper is a trace element that plays an essential role in various metabolisms, 
including cartilage quality, bone mineralization, neurotransmitter peptide syn-
thesis and regulation, iron immunity and metabolism, oxidative metabolism of 
glucose and is therefore essential to the functioning of the myocardium [32]. The 
concentration of copper (5.66 - 8.19 mg/kg) in green teas is lower than that ob-
tained by [27] [45] in Camellia sinensis teas. Copper levels (7.18 to 8.71 mg/kg) 
in herbal teas are similar to those reported by [44] in herbal tea mate. Cadmium 
levels in green tea and herbal teas are low and do not exceed 3 mg/kg. These re-
sults are in agreement with those of [46], where in normal plants the cadmium 
content of leaves is between 0.1 - 3 μg/g DM. However, these values are higher 
than those of [45] who obtained rates ranging from 0.05 to 0.38 mg kg on Ca-
mellia sinensis black teas from southern India. This low cadmium content of 
Lippia multiflora is explained by the fact that most of the accumulated cadmium 
remains in the roots, only small quantities are transported to the aerial parts [47] 
[48]. These authors showed that in wheat, 78% of cadmium is retained in the 
roots. The green teas and herbal teas of Lippia multiflora are rich in minerals 
and these are distributed in a varied way. Variations in the minerals found in the 
different localities studied and the different types of products could be related to 
the geographic origin of the leaves and the age of the leaves, as shown by [45] 
[49] [50]. In fact, the cities of the Center (Yamoussoukro and Toumodi) have 
ferralsol soils [51], the climate is Baouléen [52], characterized by four seasons 
(two rainy seasons and two dry seasons). While the northeastern city of Bon-
doukou has tropical ferruginous soil [53] [54], the climate is Sudanian, characte-
rized by two seasons (one long dry season and one short rainy season) [53]. 

6. Conclusions 

The study reveals that the green teas and teas of the savannah tea plant are rich 
in ash, protein, but low in lipids and in total sugars. The products of Lippia 
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multiflora are good sources of minerals whose main elements are potassium, 
calcium and magnesium. Iron, sodium and manganese are present in average 
proportions. The others, namely zinc, copper and cadmium, exist in small quan-
tities. Given the mineral wealth of herbal teas and green teas of Lippia multiflora, 
it could be introduced into food formulations. 

These results could also lead the food industry to focus on Lippia multiflora 
(an underutilized wild plant) by transforming its leaves into tea and herbal tea. 
This could constitute a new agricultural product for the country, serving as a 
source of income for the population, thus fighting against poverty. 
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