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Nutraceutical plants are termed as plant foods that 

provide medical or health benefits, which include 

preventing and treating diseases [1]. These plants 

include conventional food plants that are normally 

cultivated and non-conventional plants that are 

termed as wild plants. The wild edible plants are 

always being perceived as weeds with little or no 

nutritional value among most people around the 

world. However, recent global economic melt-

downs have caused a significant increase in house-

holds (undocumented) turning to these plants as 

sources of food as well as medicines. Since the 

plants are picked from wild, uncultivated areas, 

they are more accessible than conventional food 

plants to most of this population in the rural and 

semi-urban communities. Unlike conventional 

food plants, data on the nutritional as well as 

health benefits of wild edible plants are limited. In 
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this study, three wild edible plants; Cleome viscosa 

(Asian spiderflower), Chromolaena odorata (Siam 

weed), and Lamium purpureum (Purple dead-net-

tle) are considered (see Figure 1). These plants are 

known as medicinal plants with tremendous phar-

macological activities, including anthelmintic, anti-

malarial, anti-inflammatory, antimicrobial, anti-

diarrheal, antiviral, and antioxidant. These activi-

ties could be attributed to the phytochemicals they 

contain [2,3,4].   

The stem, leaf, root, and seed of the Cleome vis-

cosa plant have been reported to contain valuable 

nutrients such as fibre, carbohydrate, protein, and 

nutritional mineral elements [5,6]. The information 

on the anti-nutritional factors of this plant is lim-

ited. The leaves of the Chromolaena odorata plant 

were also reported to contain a significant amount 

of protein content of about 24 %, and some nutri-

tional elements including calcium, potassium, iron, 

manganese, zinc, and magnesium [7]. However, 

the plant was found to be toxic when eaten raw by 

some domestic animals, and that could be at-

tributed to the alkaloids and high content of anti-

nutritional factors in the plant [8]. Although there 

is limited information on the proximate content of 

the Lamium purpureum plant, it was reported to 

contain fibre and protein with a significant amount 

of ash content of 9.80 % [9]. This study aimed at 

the determination of the nutritional, anti-nutritional 

and phytochemical contents of the roots of the 

three plants; C. viscosa, C. odorata and L. pur-

pureum due to the limited data on their roots with 

a view to adding these data to the profile of the 

plants.      

The fresh plants of C. viscosa, C. odorata and L. 

purpureum were collected from Gwiwa low-cost 

area in Wamakko LGA, Sokoto State, Nigeria, at a 

location with the GPS coordinates of 

13.010341oN, 5.217194oE using Earth 3D Map 

on the 22nd January 2022 (Plate 1). The plants 

were authenticated by Aliyu Sharhabilu Aminu, a 

senior technologist at the Herbarium of the Depart-

ment of Biological Sciences, Federal University 

Gusau, Zamfara State. They were assigned 

voucher numbers: FUG/BIO/HEB/2022/0079, 

FUG/BIO/HEB/2022/0076, and FUG/BIO/HEB/ 

2022/0075, respectively. 

The roots were separated from the plants, washed, 

cut into pieces, and air-dried for 3 days. The dried 

roots were pulverized and stored in airtight con-

tainers at room temperature for further analysis.

 

Plate 1: Cleome viscosa (a); Chromolaena odorata (B); Lamium purpureum (C) Plants 

The proximate content; moisture, ash, crude fibres, 

crude lipids, crude proteins and carbohydrates of 

the powdered root samples of the three plants were 

determined using methods by [10] and their esti-

mated calorific values (in kcal/100g) were calcu-

lated by multiplying the percentages of crude pro-

tein, crude lipid and carbohydrate with the recom-

mended factors of 3.99 (16.7 kJ), 9.01 (37.7 kJ) 

and 3.99 (16.7 kJ), respectively [11]. The triple 

acid digestion method was used for the digestion 

of the powdered samples as described by [10,12]. 

The digested solutions were subjected to Atomic 

Absorption Spectroscopy and Flame Photometry 

analysis for the determination of the micro mineral 

elements: Cu, Fe, Mn and Zn, and the macro min-

eral elements: Ca, Na and K, respectively, as de-

scribed by [10].   
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About 20 g of each powdered root sample was 

measured separately into a 250 cm3 conical flask, 

and 150 cm3 ethanol was added to each flask, 

covered with aluminium foil and allowed to soak 

for 24 hours, which was then filtered. The crude 

extracts were then subjected to screening.  

The presence of phytochemicals was detected by 

Wagner’s [13] and Hager’s [14] tests for alkaloids, 

Alkaline test for flavonoids [15], Sulphuric acid test 

for terpenoids [16], Salkowski’s test for phytoster-

ols and Liebermann’s and Keller-kilani test for gly-

cosides [17], Emulsion test for saponins [16] and 

Ferric chloride test for tannins [15] and phenols 

[17], respectively. 

The powdered root samples (2.50 g) were weighed 

into a 250 cm3 beaker separately, and 200 cm3 of 

10% acetic acid in ethanol was added to each 

beaker and allowed to stand for 4 hours. The mix-

ture was filtered and concentrated to one-quarter 

of its original volume over a water bath. Concen-

trated ammonium hydroxide was added dropwise 

until precipitation was complete. The mixture was 

allowed to settle for 3 hours, and the supernatant 

solution was decanted and discarded. The precip-

itates formed were washed with 20 cm3 of 0.1 M 

ammonium hydroxide and collected with filter pa-

per. The precipitates were dried in the oven and 

weighed. The % alkaloids = weight of the precipi-

tates (alkaloids)/weight of the root sample x 100 

[13,18]. 

Each powdered root samples (2.50 g) were 

weighed separately into a 250 cm3 beaker, and 50 

cm3 of 80 % aqueous methanol was added, cov-

ered, and allowed to stand for 24 hours at room 

temperature. The supernatant was collected, and 

the residue was re-extracted 3 times with the same 

volume of ethanol and added to the supernatant 

solution. The solution was then filtered, and the fil-

trate was transferred into a crucible and evapo-

rated to dryness over a water bath. The % flavo-

noids = weight of the residue (flavonoids)/weight 

of the root sample x 100 [18]. 

Five grams (5 g) of powdered root samples were 

weighed separately into a 250 cm3 conical flask, 

and 100 cm3 of 20 % aqueous ethanol was added 

to each flask. The mixture was heated at a temper-

ature of 55oC in a water bath for 4 hours with oc-

casional stirring. The mixture was filtered, and the 

residue was re-extracted with a fresh 100 cm3 of 

20 % aqueous ethanol with the same process. The 

two filtrates were combined and concentrated over 

a water bath to about 40 cm3 of solution and trans-

ferred into a separating funnel. 20 cm3 of diethyl 

ether was added to the solution, shaken vigorously, 

and allowed to separate into two layers. The aque-

ous layer was recovered while the diethyl ether 

layer was discarded. Another 20 cm3 of diethyl 

ether was added to the aqueous layer, and the sep-

aration process was repeated twice while discard-

ing the diethyl ether layer. To the combined aque-

ous layer, 60 cm3 of n-butanol was added, and the 

resulting solution was washed with 10 cm3 of 5 % 

sodium chloride (twice). The sodium chloride layer 

was discarded, and the solution was heated in a 

water bath for 30 minutes. The solution was then 

transferred into a crucible and dried in an oven to 

a constant weight. The % saponins = weight of the 

residue (saponins)/weight of the root sample x 100 

[18]. 

To 1 g of the powdered root samples, separately 

measured into a 250 cm3 flask, 75 cm3 of 1.5 M 

H2SO4 was added. The solution was carefully 

shaken on a mechanical shaker for 1 hour and fil-

tered. 25 cm3 of the filtrate was titrated against 1.0 

M KMnO4 solution till a faint pink colour that per-

sisted for 30 seconds appeared. 1 cm3 of 0.1 M 

KMnO4 = 0.00450 g oxalic acid [19]. 

The powdered sample (4 g) was soaked in 100 cm3 

of 2 % HCl for 3 hours and filtered. To 25 cm3 of 

the filtrate, 5 cm3 of 0.3 % NH4SCN and 53.5 cm3 

of water were added, mixed together, and titrated 

against standard FeCl3 solution (containing 

0.00195 g Fe/cm3) until a brownish-yellow colour, 

which persisted for 5 minutes, appeared. Phytin – 
phosphorus (cm3 Fe = 1.19 mg phytin phospho-

rus) was determined, and phytate content was cal-

culated by multiplying the value of phytin–phos-

phorus by 3.55 [19,20].  

The sample (0.1 g) was weighed into a 100 cm3 

volumetric flask, 50 cm3 of distilled water was 

added, and shaken for 1 hour on a mechanical 

shaker. This was filtered into a 50 cm3 volumetric 

flask and made up to the mark with water. 5 cm3 

of the filtrate was pipetted into a test tube and 

mixed with 3 cm3 of 0.1 M FeCl3 in 0.1 M HCl and 



 

3 cm3 of 0.008 M potassium ferrocyanide. The ab-

sorbance was measured using a spectrophotome-

ter at 520 nm wavelength, within 10 min. A blank 

sample was prepared; the colour was developed 

as for the sample and absorbance was read at the 

same wavelength. A standard was prepared using 

tannic acid. Tannin concentration = (Abs of the test 

sample/Abs of standard) x conc. of standard 

[19,21]. 

The results of the proximate, mineral, anti-nutri-

tional and phytochemical analyses of C. viscosa, 

C. odorata and L. purpureum roots are presented 

in Figures 1 – 3 and Table 1 – 3. 

 

Figure 1: Nutritional Contents of C. viscosa, C. odorata and L. purpureum Dried Roots  
Key: CHO = Carbohydrate, H2O = Moisture C = Crude 

 

Figure 2: Phytochemical Contents of C. viscosa, C. odorata and L. purpureum Dried Roots  
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Figure 3: Antinutritional Contents of C. viscosa, C. odorata and L. purpureum Dried Roots  

Table 1: Estimated Calorific Value 

S/N Unit  C. viscosa C. odorata L. purpureum 

 kcal/100g 299.64 286.96 320.03 

 

Table 2: Mineral Contents of the C. viscosa, C. odorata, and L. purpureum Roots in Mg/L and Their Percentage 

Contributions to the Recommended Dietary Allowance (RDA) per Day for Adults  
S/N Minerals  C. viscosa 

(mg/L) 
C. odorata 
(mg/L) 

L. Purpureum 
(mg/L) 

RDA/Day 
For Adult*  

C. viscosa 
% cont. to 
RDA/day 

C. odorata 
% cont. to 
RDA/day 

L. purpureum 
% cont. to 
RDA/day 

1. Ca 0.74 0.52 0.68 1200-1000 
mg 

0.06-0.07 0.04-0.05 0.06-0.07 

2. K 1.32 0.98 1.12 4.7 mg 28.09 20.85 23.83 
3. Na 1.95 1.89 2.35 1500-1200 

mg 
0.13 - 0.16 0.13 - 0.16 0.16 - 0.20 

4. Cu 0.044 0.076 0.048 0.9 mg 4.89 8.44 5.33 
5. Fe 2.592 14.423 8.219 18-8 mg 14.40 -32.40 80.13 -180.29 45.66 - 

102.74 
6. Mn 0.190 0.846 0.265 2.3-1.8 mg 8.26-10.56 36.78-47.00 11.52-14.72 
7. Zn 0.0513 0.0756 0.0936 11-8 mg 0.47-0.64 0.69-0.95 0.85-1.17 
8. [K]/[Na] 

Ratio 
0.68 0.52 0.48  

* The recommended dietary allowance (RDA) for adults [25] 

Table 3: Phytochemical Screening of C. viscosa, C. odorata and L. purpureum Roots Ethanol Extracts  

S/N Phytochemicals C. viscosa C. odorata L. purpureum 

1 Alkaloids ++ ++ ++ 

2 Flavonoids + + + 

3 Terpenoids + + + 

4 Phytosterols + - - 

5 Glycosides ++ ++ ++ 

6 Saponins + + + 

7 Tannins - + - 

8 Phenols + + - 

Keys: + = present - = absent 

8.6 7.88 7.3
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The nutritional contents of the roots of the three 

plants C. viscosa, C. odorata and L. purpureum, as 

presented in Figure 1, showed that the carbohy-

drate and fibre contents are within the range of 30 

to 57 %, which are similar to those reported by 

[5,9,22]. The figures are significant and expected 

for fibrous roots, which is characteristic of the roots 

of the three plants. Interestingly, the roots of C. vis-

cosa and L. purpureum recorded 12 and 17 % 

crude lipids, respectively, whereas the root of C. 

odorata recorded a lower value of 5 %. All these 

values are higher than the values reported from the 

leaf, seed, root, and whole parts of the three plants 

[5,9,23], except for a study by [22] that showed the 

C. odorata plant with higher percentages of 50, 

10, and 40 of crude lipid in leaf, stem, and root, 

respectively. These high values could be due to ad-

verse environmental conditions such as nutrient 

deficiency, temperature extremes, drought, salinity, 

or stress-induced lipid signaling [24]. The signifi-

cant percentages of carbohydrates and lipids rec-

orded by the three roots, C. viscosa, C. odorata, 

and L. purpureum, contributed to their high calo-

rific values of 299.64, 286.96, and 320.03 

kcal/100g, respectively, as presented in Table 1. 

These values indicated that the roots can serve as 

an important source of dietary calories.  

The mineral contents of the roots, as presented in 

Table 2, indicated that they are rich in K, Fe, and 

Mn, with concentrations of 1.32, 2.59, and 0.19 

mg/L for C. viscosa, 0.98, 14.42, and 0.85 mg/L 

for C. odorata, and 1.12, 8.22, and 0.27 mg/L for 

L. purpureum, respectively. These values can con-

tribute significantly to the recommended dietary al-

lowance (RDA) for adults [25]. The Fe contents in 

C. odorata and L. purpureum can contribute 80.13 

- 180.29 % and 45.66 - 102.74 %, respectively, to 

RDA/day, which are higher than the 14.40–
32.40% contributed by C. viscosa root. The K con-

tent in the three roots can contribute 28.09, 20.85, 

and 23.83 % for C. viscosa, C. odorata, and L. pur-

pureum, respectively, to RDA/day. Whereas for the 

Mn content, the C. odorata root can contribute the 

highest values of 36.78 - 47.00 % when compared 

to the other two roots, C. viscosa and L. purpureum. 

These significant contributory percentages rec-

orded for Fe, K, and Mn contents indicated that the 

roots can be used to combat mineral deficiency 

diseases and symptoms such as anemia, hypoka-

lemia, impaired growth, bone demineralization, 

hair depigmentation, abnormal glucose tolerance, 

etc. [19]. Furthermore, the [K]/[Na] ratio, which is 

critical for cardiovascular health and blood pres-

sure regulation, for the three roots is below the rec-

ommended ratio of 3 – 4 [19]. 

The three roots indicated the presence of important 

phytochemicals including alkaloids, flavonoids, 

terpenoids, phenols, glycosides, and saponins, as 

presented in Table 3. These phytochemicals have 

been reported to be present in various parts of the 

plants, including the seed, stem, and leaves 

[5,9,22,23]. Furthermore, the percentages of alka-

loids, flavonoids, and saponins presented in Figure 

2, which are within the range of 3.20 to 14 %, are 

significantly higher than those reported by [5,23] 

from leaves, stems, and seeds. This is expected due 

to some roots of plants being known to hold higher 

percentages and diverse phytochemicals produced 

by the plant than other parts of the plant [26]. The 

anti-nutritional contents of the three roots exam-

ined for phytates, oxalates, and tannins, as pre-

sented in Figure 3, showed that tannin content is 

higher in the C. viscosa and L. purpureum root 

samples with values of 40 and 36 mg/g, respec-

tively. Whereas the values of phytates, oxalates, 

and tannins content in C. odorata are lower than 

10 mg/g. The anti-nutritional contents of phytates, 

oxalates, and tannins in the three roots are far be-

low the lethal dosage of the values reported by 

[27]. This serves as an indication that the roots are 

safe for consumption based on their phytates, ox-

alates, and tannins contents.      

The nutritional contents of the roots of the wild ed-

ible plants, C. viscosa, C. odorata and L. pur-

pureum revealed that the roots contained signifi-

cant carbohydrates and crude fibre contents that 

translate to high calorific values. The presence of 

important phytochemicals, which include alka-

loids, flavonoids, terpenoids, glycosides and sapo-

nins, in the roots may be linked to their effective 

ethnomedicinal properties for treatments of illness, 

infections and diseases. The low contents of 

phytates, oxalates and tannins mean that the roots 

may be safe for consumption based on these anti-

nutritional agents. From this study, the roots of C. 

viscosa, C. odorata and L. purpureum plants could 

be considered as sources of nutraceuticals. More 

research needs to be conducted on the isolation 

and identification of phytochemicals from the 

roots, as well as the determination of more anti-

nutritional agents.   
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