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Abstract 

   
In this study five wild medicinal plants viz. Caltha alba, Matricaria chamomilla, Ocimum basilicum, Phyllanthus emblica and Valeriana 

wallichii were screened to examine their proximate composition, mineral profile, phytochemical constituents, antioxidant and antimicrobial 

activity. The results of proximate analysis showed that promising moisture (10.20%), fat (3.63%) and protein (11.50%) was recorded in P. 

emblica while ash (8.87%) and fiber (14.90%) was noted in M. chamomilla and C. alba. However, least amount of moisture (6.92%), fiber 

(6.10%) and protein (7.42%) was examined in V. wallichii whereas ash (5.07%) and fat (1.56%) was found in C. alba and M. chamomilla. Among 

all the plant species maximum NFE was observed for V. wallichii (70.19) followed by M. chamomilla (60.23%) while minimum value was 

reported in P. emblica (57.99%). The results of mineral profile showed that all the selected plants possess notable amount of C, O, Mg, Si, P, K 

and Al however, S and Cl was not detected in V. wallichii while Ca was not found in O. basilicum. Phytochemical screening revealed that among 

all the plant species promising total phenolics (95.25 mg GAE g-1), total flavonoids (61.33 mg QE g-1) and antioxidant activity (84.70%) was 

recorded in P. emblica, V. wallichii and M. chamomilla whereas lowest values was investigated in O. basilicum (10.25 mg GAE g-1), C. alba (8.0 

mg QE g-1) and V. wallichii (65.40%). The antimicrobial potential of crude methanol extract of the examined plant species was tested against 

opportunistic bacterial and fungal strains by using well diffusion assay. Among all the plant species M. chamomilla exhibits promising inhibitory 

potential against S. aureus (74.07%) followed by A. tumfaciens (69.23%), C. michiganensis (59.25%) and B. subtilis (53.57%). Likewise, V. 

wallichi have considerable activity against E. coli (56.0%) and X. compestris (46.15%). In case of fungicidal activity notable inhibitory zone was 

recorded for V. wallichii and P. emblica against Pacelomyces spp., (77.27% and 57.0%) followed by V. wallichii against A. niger (68.42%), 

however the selected plant also exhibited moderate to good and no activity against the tested fungal strains. It was concluded from the present 

results that antioxidant and antimicrobial potential of the plant extracts might be due to the presence of total phenols and total flavonoids 

content. 
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Introduction 

Plants are the fundamental module of selected recipes 

of folk medicines in remote areas of Pakistan. They 

are the key reserves for diets, medicines, 

pharmaceuticals intermediates, food additives and 

biological entities for various synthetic drugs [Abdul-

Latif, 2011]. Medicinal plants and herbs are of great 

importance to the health of individual and 

communities. Herbal drugs are being used as 

remedies for various diseases across the world from 

ancient time [Abiy, Y, 2005, Abolaji, O.A, 2007, 

Adam, A.A, 2015]. In the recent past, increasing 

research evidence clearly indicate the positive role of 

traditional medicinal plants in the prevention or 

control of some metabolic disorders like diabetes, 

heart diseases and certain types of cancers [Agostoni, 

C, 1995]. Medicinal plants come into preparation of 

various drugs singly or in combination or even are 

used as the principal source of raw materials for the 

other medicines [Aiyelaagbe, O.O, 2009]. Among the 

various medicinal and culinary herbs, some endemic 

species are of particular interest because they may be 

used for the production of raw materials or 

preparations containing phytochemicals with 

significant antioxidant capacities and health benefits 

[Akpabio, U.D, 2013].  

 

Each medicinal plant species has its own nutrients 

composition besides having pharmacologically 

important phytochemicals. These nutrients are 

essential for the physiological functions of human 

body. Such nutrients and biochemical like 

carbohydrates, fats and proteins play an important 

role in satisfying human needs for energy and life 

processes [Akpabio, U.D, 2013, Akpanyung, 

E.O.1995].  The trace elements to be 

pharmacologically effective or essential, may need to 

be combining or chelated with some ligand, in order 

to be physiologically absorbed to prevent or cure 

impairment caused by deficiency of the element 

[Akpanyung, E.O.1995]. Active constituent of 

medicinal plants are metabolic products of plant cells 

and a number of trace elements play an important 

role in the metabolism [Ali, A. 2010]. Research has 

shown that some plants contain chemicals which are 

anti-nutritional and have the potential to help in 

reducing the risk of several deadly diseases in man 

[AOAC. 2012]. Reports show that these 

phytochemicals reduce LDL i.e. the cholesterol 

involved in depositing fat in the arteries, prevent 

blood clotting which can reduce the risk for heart 

attack or stroke. Sulfur compounds, which are 

examples of phytochemicals, are known also to 

reduce the cholesterol production in the body and 

through that keep the blood pressure down [Ayo, R.G. 

2013]. 

 

Infectious diseases pose serious problems to health 

and they are main cause of morbidity and mortality 

worldwide. The uses of herbs in treatment of animal 

and human diseases have long been established. Most 

plant extracts have been shown to possess 

antimicrobial agents active against microorganisms in 

vitro. These plants contain medicinal properties 

which make them potent to cure or prevent diseases 

[Balandrin, M.F, 1985, Beaglehole, R, 2004]. 

Nowadays multiple drug resistance has developed due 

to indiscriminate use of commercial antimicrobial 

drugs commonly used in treatment of infectious 

diseases [Bello, M.O, 2008]. This situation forced 

scientists to search for new antimicrobial substances. 

Presently, secondary plant metabolites have been 

extensively investigated as a source of medicinal 

agents [Bibi, S, 2006]. It is anticipated that 

phytochemicals with adequate antibacterial efficiency 

will be used for the treatment of bacterial infection. In 

the present research work five wild medicinal plants 

viz. C. alba, Matricaria chamomilla, Ocimum 

basilicum, Phyllanthus emblica and Valeriana 

wallichii were screened to determine their proximate 

analysis, mineral profile, phytochemical constituents, 

antioxidant potential and antimicrobial activity.  

 

Materials and methods 

Sampling of plant materials  

In our study 5 wild medicinal plants viz. C. alba, M. 

chamomilla, O. basilicum, P. emblica and V. wallichii 

were collected from different areas of Abbotabad, 

Murree, Swat and Kashmir to analyze their 

nutraceutical potential. All the plants were identified 
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by eminent Taxonomist and were deposited at the 

Herbarium of Botany Department at the University of 

Peshawar. The fresh parts of the selected plants 

species were washed to remove debris, dust and other 

adhering materials. The plant samples were kept in 

shade for several days till complete dryness was 

achieved. Afterward the plant parts were crushed, 

grind and chopped with the help of electrical grinder. 

Clean plastic bags were properly labeled to pack the 

powder samples and stored at low temperature for 

further investigation. 

 

Proximate analysis  

Moisture: Moisture content in each plant samples was 

determined by a gravimetric method [Blackwell, W.H. 

1990]. One gram of sample was pre-weighed (W1) in a 

beaker and placed in an oven at 105°C for 24 h. The 

sample was removed from the oven, cooled in a 

desiccator, and reweighed (W2). Moisture percentage 

was calculated according to the formula:   

 

 

 

Total ash: Total ash content was determined as total 

inorganic matter by incineration of a sample at 600°C 

[Blackwell, W.H. 1990].  Sample (1g) was weighed 

into a pre-weighed porcelain crucible and incinerated 

overnight in a muffle furnace at 600°C. The crucible 

was removed from the muffle furnace, cooled in 

desiccator and weighed. Ash content was calculated 

according to the following formula:  

 

 

 

Crude fat: Crude fat was estimated by employing 

solvent extraction using a Soxhlet extraction unit 

[Blackwell, W.H. 1990]. One gram sample was 

weighed into an extraction thimble and covered with 

absorbent cotton. 50ml solvent (petroleum ether) was 

added to a pre-weighed cup. Both thimble and cup 

were attached to the extraction unit. The sample was 

subjected to extraction with solvent for 30 min 

followed by rinsing for 1.5 h. The solvent was 

evaporated from the cup to the condensing column. 

Extracted fat in the cup was placed in an oven at 

110°C for 1 h and after cooling the crude fat was 

calculated using following formula:  

 

 

 

Crude fiber: Crude fiber in the samples was 

determined by the method described by [Blackwell, 

W.H. 1990, Cheeke, P.R. 1998]. Defatted sample (1g) 

was placed in a glass crucible and attached to the 

extraction unit. 150 ml boiling 1.25% sulfuric acid 

solution was added. The sample was digested for 30 

min and then the acid was drained out and the 

sample was washed with boiling distilled water. After 

this, 1.25% sodium hydroxide solution (150ml) was 

added. The sample was digested for 30 min, 

thereafter, the alkali was drained out and the sample 

was washed with boiling distilled water. Finally, the 

crucible was removed from the extraction unit and 

oven dried at 110°C overnight.  

 

The sample was allowed to cool in a desiccator and 

weighed (W1). The sample was then ashed at 550°C in 

a muffle furnace for 2 h, cooled in a desiccator and 

reweighed (W2). Extracted fibre was expressed as 

percentage of the original un-defatted sample and 

calculated according to the formula:  

 

 

 

Crude protein: Crude protein was determined by the 

Kjeldahl method as described by [Blackwell, W.H. 

1990]. Sample (700mg) was placed in a Kjeldahl 

digestion tube. Afterward 5g K2SO4 + 0.5g CuSO4 and 

25ml concentrated H2SO4 were added to the sample. 

The sample was digested for one hour. Now 20 ml 

deionized water was added to the sample after 

allowing it to cool. After adding 25ml NaOH (40%), 

the sample was then distilled and the ammonia 

liberated was collected in boric acid and titrated with 

0.1N hydrochloric acid. A blank was prepared and 

treated in the same manner except that the tube was  
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free of sample. Protein percentage was calculated 

according to the formula:  

 

 

 

 

 

Elemental analysis  

The elemental analysis was done at Centralized 

Resource Lab., University of Peshawar, using Energy 

Depressive X-Rays Spectroscopy (EDX), Model (Inca, 

200), Company Oxford instruments made in U.K. The 

Sample was mounted rigidly on a specimen holder 

called a specimen stub. The stubs were used which 

were made of conductive materials such as 

aluminum, brass or copper. The stubs were coated 

with conductive tapes on both sides. The sample was 

mold on the conductor taps to stick. Then stub was 

put into the scanning electron microscope, which was 

connected to EDX and it was an analytical technique 

used for the elemental analysis or chemical 

characterization of a sample [Cheeke, P.R. 1998, 

Choudhary, R.K, 2011]. Identification of the elements 

is done by matching the peak values on the x-axis 

with known wavelengths for each element to reveal 

the sample's elemental composition.  

 

Extraction of plant sample 

The air-dried plants were exhaustively extracted with 

methanol using cold maceration techniques. About 

50gm of powder samples were dissolved in 

approximately 100ml of methanol in separating 

funnel for several days and then filtered. The 

respective methanol extracts of each plant species was 

concentrated under reduced pressure at 400C in the 

rotary evaporator. The crude methanol extract were 

kept in vials and stored in refrigerator at 4°C until 

analyzed.   

 

Determination of total phenolic content 

The total phenolic content in the crude methanol 

extract was determined according to a well-cited 

protocol [Chung, K.T, 1998]. A known amount of an 

extract was dissolved in 5mL of methanol from which 

40µL was taken and dissolved in 3.16mL of distilled 

water. To this 200µL of Folin-Ciocalteu reagent was 

mixed and, after an interval of 8 min, 20% of 600µL 

sodium carbonate solution was added. The mixture 

was incubated at 40 °C for 30 min and absorbance 

was measured at 765nm on UV/Visible 

spectrophotometer. The standard calibration curve 

was prepared with Gallic acid standard solution (25 to 

250mg L-1) and the results were expressed as mg of 

Gallic Acid Equivalent (GAE) per g of dried mass of 

plant extract.  

 

Determination of total flavonoid content  

The total flavonoid contents in the samples were 

determined following the method reported by 

[Dastagir, G,2004]. The crude methanol extract was 

dissolved in 5 mL of methanol, from which 300µL 

were transferred into 3.4mL of 30% aqueous 

methanol. To this mixture, 150µL each of 0.5M 

NaNO2 and 0.3 M AlCl3.6H2O were added and mixed 

thoroughly. After the interval of 5 min, 1mL of 1 M 

NaOH was also added. The absorbance was observed 

immediately at 506nm against a blank. Quercetin was 

used as standard (25 to 250 mg/L) and the results 

were expressed as mg Quercetin Equivalent (QE) per 

g of dried mass of the extract.  

 

Determination of antioxidant activity  

Antioxidant activity was determined using the 2, 2-

diphenyl-1-pycrihydrazyl (DPPH) radical scavenging 

assay reported by the standard procedure of [Davey, 

K.R. 1989]. In the procedure it is advised that a 

known amount of plant sample was extracted with 

known amount of methanol for 3 to 4 days. The 

excess solvent was removed by using rotary vacuum 

evaporator at 50°C under reduce pressure. Add 0.394 

g DPPH in 1000 ml distilled water to prepared 0.001 

molar solution of DPPH. Afterwards, 500 ppm stock 

solution of each plant sample was prepared. About 25 

mg of each plant fraction was dissolved in 50 ml 

methanol. Mix 5 ml of stock solution with 25 ml 

methanol to make 100 ppm working solution. 

Afterward, add 3 ml of 0.001 molar DPPH solutions 

in one minute with 100 ppm solutions of sample and 1 

ml of acetate buffer (pH 6.5). The solution was 
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vigorously shake and allowed to stand for 30 minutes. 

For control solution, add 3 ml DPPH with l ml acetate 

buffer solution. The % radical scavenging activity was  

determined using the following formula.   

 

 
 

Antibacterial activity  

The antimicrobial activity of crude methanol extract 

 was determined against oppurtunistic bacterial and 

fungal strains including Agrobacterium tumefaciens, 

Bacillus subtilis, Clavibacter michiganensis, 

Escherichia coli, Staphylococcus aureus, 

Xanthomonas compestris Aspergillus flavus, 

Aspergillus niger, Trichoderma harzianum, 

Pacelomyces sp. and Fusarium oxysporum.  

 

Medium for bacterial culture  

All the bacterial strains require nutrient agar media 

for their growth and culturing. About 2.8g of nutrient 

agar and 1.3g of nutrient broth were dissolved in 

distilled water and make the volume up to 100ml. 

About 7-8ml broths were decanted into test tubes and 

20-25ml in conical flask. Afterward, sterilize the test 

tubes, flasks and media in autoclave at 1210C at 15 psi 

for 20 minutes.  

 

Bioassay of antibacterial activity  

The agar well diffusion method of [Desai, B.B, 1191] 

was used to evaluate the antibacterial activity. In this 

method the sterilized nutrient agar media was poured 

to the plates in a laminar flow unit after sterilization. 

With the help of sterile inoculation loop, streak the 

microbial stock culture on the plates. Now inoculate 

the microbial culture into broth and incubated in 

shaker for overnight. Microbial cultures (100µL) were 

transferred from the flask to test tube and the 

turbidity was adjusted according to MC Farland 

standard.  

 

The standard microbial inoculums (50µL) were 

seeded on the prepared nutrient agar medium plates. 

Three wells were dug with the help of sterilized borer. 

The crude methanol extract (40µL) of each plant was 

applied to the respective wells.  

The standard drug ciprofloxacin (1mg ml-1) and 

DMSO was run parallel to the applied extracts. The 

petri plates were incubated at 37 0C for 24 hours. 

Finally the zone of inhibition of each plant fraction 

against the test microbial strains was measured. The 

percent zone of inhibition was determined by using 

the formula: 

 

 

 

Medium for fungal culture  

All fungal cultures were maintained on malt extract 

agar (MEA) medium plates. The MEA was prepared 

at concentration of 5% (w/v) in distilled water. It was 

then autoclaved at 1210 C along with petri plates. The 

molten media was then poured to the plates in 

laminar flow unit. 

 

Bioassay of antifungal activity  

Antifungal susceptibility testing was done using the 

well diffusion method of [Dingman, S.L. 2002]. 

Fungal strains from the culture was inoculated to 

broth and then with the help of micropipette 100µl of 

inoculum was evenly distributed over the malt extract 

agar medium plates. The plates were allowed to dry 

for 15 minutes before use in the test. Wells were then 

created and a pipette was used to place 40µl of crude 

methanol extract of the said plant extracts into each 

well. The negative and positive controls were run in 

parallel with the plant extract. Pure DMSO was used 

as negative while Fluconazole and Itraconazole (1mg 

ml-1) was used as positive control. The plates were 

incubated at 28 0C for 72 hours after which they were 

examined for inhibition zones.  

 

Inhibition% = Inhibitory zone of extract\Inhibitory 

zone of Standard x 100 

 

Results 

Proximate composition  

The results depicted in table 1 showed moisture, ash, 

fiber, fat, protein and NFE content of various plant 

species. It was observed that among all the plants 

highest moisture content was observed in P. emblica 

(10.20%) followed by C. alba (9.76%), M. chamomilla 

https://en.wikipedia.org/wiki/Staphylococcus_aureus
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(9.36%), O. basilicum (8.33%), and V. wallichii 

(6.92%). Likewise, promising ash content was found 

in M. chamomilla (8.87%) as compared to O. 

basilicum (8.27%), P. emblica (8.02%), V. wallichii 

(6.70%) and C. alba (5.07%). Highest crude fiber 

content was recorded in C. alba (14.90%) and M. 

chamomilla (12.51%) whereas lowest value was noted 

in V. wallichii (6.1%%). Highest fat content among 

the selected plant species was noted in P. emblica 

(3.63%) followed by V. wallichii (2.66%), O. 

basilicum (2.52%), C. alba (2.46%) and M. 

chamomilla (1.56%). In case of protein content 

maximum value was observed for P. emblica (11.50%) 

as compared to O. basilicum (9.82%), C. alba 

(8.90%), M. chamomilla (7.44%) and V. wallichii 

(7.42%). Likewise highest NFE value was recorded for 

V. wallichii (70.19%) followed by M. chamomilla 

(60.23%) while lowest value was noted for P. emblica 

(57.99%) respectively.  

 

Table 1. Proximate composition of selected wild medicinal plants. 

Plant species Moisture 

(%) 

Ash 

(%) 

Fiber 

(%) 

Fat 

(%) 

Protein 

(%) 

NFE 

(%) 

C. alba 9.76 5.07 14.90 2.46 8.90 58.89 

M. chamomilla 9.36 8.87 12.51 1.56 7.44 60.23 

O. basilicum 8.33 8.27 11.60 2.52 9.82 59.44 

P. emblica 10.2 8.02 8.65 3.63 11.5 57.99 

V. wallichii 6.92 6.70 6.1 2.66 7.42 70.19 

 

Minerals analysis 

The results depicted in table 2 divulged that among 

all the plant species maximum carbon, oxygen and 

potassium was noted in O. basilicum (59.99%), P. 

emblica (50.38%) and C. alba (1.91%) while lowest 

amount was recorded in O. basilicum (O = 33.96%; 

K= 0.40) and P. emblica (C = 46.92%). Highest value 

of magnesium (0.31%), aluminum (0.89%), silicon 

(2.16%) and phosphorus (0.71%) was examined in V. 

wallichii whereas lowest values was observed in P. 

emblica (Mg = 0.10%), O. basilicum (Al = 0.09%, Si = 

0.13%) and M. chamomilla (P = 0.12%). Similarly 

promising amount of sulfur was recorded in P. 

emblica (0.20%) followed by M. chamomilla (0.19%) 

while no value was detected in V. wallichii. Maximum 

calcium (0.58%) and chlorine (0.54%) was found in 

M. chamomilla however no value was detected in O. 

basilicum and V. wallichii. It was concluded from the 

results that all the selected plant species possess 

considerable amount of minerals which are primarily 

responsible for various physiological functions of the 

body.

 

Table 2. Minerals profile of selected wild medicinal plants. 

Plants  species Elements 

C O Mg Al Si P S K Ca Cl 

C. alba 51.95 44.93 0.29 0.23 0.29 0.22 0.10 1.91 0.43 0.34 

M. chamomilla 48.81 45.72 0.30 0.44 1.27 0.12 0.19 1.69 0.58 0.54 

O. basilicum 59.99 33.96 0.27 0.09 0.13 0.41 0.15 0.40 NT 0.09 

P. emblica 46.92 50.38 0.10 0.13 0.19 0.15 0.20 0.83 0.42 0.15 

V. wallichii 49.3 46.01 0.31 0.89 2.16 0.71 NT 0.55 0.49 NT 

 

Phytochemical analysis 

The results depicted in Table 3 divulged that among 

all the plant species highest phenolic content was 

recorded in P. emblica (52.75 mg GAE g-1) followed by 

V. wallichii (52.75 mg GAE g-1) whereas lowest value 

was observed in O. basilicum (10.25 mg GAE g-1). In 

case of flavonoid moiety promising amount was found 

in V. wallichii (61.33 mg QE g-1) as compared to P. 

emblica (34.67 mg QE g-1) while lowest concentration 

was observed in C. alba (8.0 mg QE g-1) respectively. 

Likewise, promising antioxidant activity was reported 

in M. chamomilla (84.70%) followed by P. emblica 

(81.4%) whereas lowest value was recorded in V. 

wallichii (57.1%). 
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The results depicted in Table 4 showed that among all 

the plant species highest inhibitory zone of methanol 

extracts against A. tumefaciens was noted for M. 

chamomilla (69.23%) followed by V. wallichii 

(54.38%), C. alba (42.30%) whereas O. basilicum and 

P. emblica exhibited no activity against the test 

strains. The promising activity against B. subtilis was 

recorded for M. chamomilla (53.57%) followed by C. 

alba (50.0%), O. basilicum (32.14%), however P. 

emblica and V. wallichii failed to showed inhibitory 

zone. 

 

Table 3. Total phenolics, total flavonoids content and antioxidant activity of crude methanol extract of different 

plant species. 

Plant species Total Phenolic Content 

(mg GAE g-1) 

Total Flavonoids Content (mg 

QE g-1) 

Antioxidant activity (%) 

C. alba 15.25 8.0 68.80 

M. chamomilla 40.25 31.33 84.70 

O. basilicum 10.25 11.33 68.50 

P. emblica 95.25 34.67 81.40 

V. wallichii 52.75 61.33 65.40 

 

In case of Clavibater spp., considerable bactericidal 

activity was examined for M. chamomilla (64.81%) 

whereas other the test strains was resistible to 

methanol extract of other plants. Similarly, maximum 

zone of inhibition against E. coli was observed for V. 

wallichii (56.0%) as compared to O. basilicum 

(54.0%) and P. emblica (48.0%) while the test 

bacterial strain showed strong resistibility toward C. 

alba and M. chamomilla. The significant antibacterial 

activity against S. aureus was recorded for M. 

chamomilla (74.07%), V. wallichii (50.0%) and O. 

basilicum (40.74%) while no activity was found in the 

crude methanol extract of C. alba and P. emblica. In 

case of X. compestris considerable inhibitory 

potential was observed for V. wallichii (46.15%) and 

M. chamomilla (42.30%) while minimum potential 

was examined for P. emblica (36.53%) however O. 

basilicum was failed to show any inhibitory zone 

against the test bacterial strain. The standard drug 

Ciprofloaxcin was used as positive control showed 

significant inhibitory zone whereas pure dimethyl 

sulfoxide (DMSO) used as negative control don’t 

exhibited bactericidal activity against all the test 

strains. 

 

Table 4. Inhibitory zone (%) of crude methanol extract of selected plants against pathogenic bacterial isolates. 

Plant species Bacterial strains 

A. T B. S C.M E. C S. A X.C 

C. alba 42.30 50.0 NA NA NA 38.46 

M. chamomilla 69.23 53.57 59.25 NA 74.07 42.30 

O. basilicum NA 32.14 NA 54.0 40.74 NA 

P. emblica NA NA NA 48.0 NA 36.53 

V. wallichii 54.38 NA NA 56.0 50.0 46.15 

Ciprofloxacin 26.0 28.0 27.0 25.0 27.0 26.0 

DMSO NA NA NA NA NA NA 

 

Antifungal activity  

The results depicted in Table 5 reveals that  

considerable inhibitory zone against A. flavus was 

recorded for C. alba (52.38%) followed by O. 

basilicum (42.85%) and V. wallichii (38.09%) 

however M. chamomilla and P. emblica failed to 

showed antifungal activity. In case of A. niger 

promising zone of inhibition was observed for V. 

wallichii (68.42%) followed by M. chamomilla 

(39.47%) and C. alba (36.84%) while O. basilicum 

and P. emblica didn’t exhibited any inhibitory 

diameter zone. Likewise, significant antifungal 

potential against F. oxysporum was noted for P. 

emblica (63.04%), O. basilicum (60.86%), M. 
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chamomilla (56.52%) and V. wallichii (52.17%) 

whereas the test strains was resistible to C. alba. The 

maximum inhibitory zone against Paceilomyces sp., 

was recorded for V. wallichii (77.27%) and P. emblica 

(75.0%) as compared to M. chamomilla (50.0%) and 

C. alba (36.36%) whereas no activity was observed for 

O. basilicum. In case of T. harzianum highest 

inhibitory zone was examined for C. alba (52.0%) 

followed by M. chamomilla (48.0%) while O. 

basilicum, P. emblica and V. wallichii don’t showed 

any inhibitory zone. The standard drugs itraconazole 

was used as positive control against A. flavus and A. 

niger whereas fluconazole was tested against F. 

oxysporum, Paceilomyces sp., and T. harzianum. 

Both the drugs used against pathogenic fungal strains 

exhibited significant fungicidal activity and inhibited 

all the fungal strains. 

 

Table 5. Inhibitory zone (%) of crude methanol extract of selected plants against pathogenic fungal isolates. 

Plant species Fungal isolates 

A.F A.N F.O Pac sp. T.H  

C. alba 52.38 36.84 NA 36.36 52.0 

M. chamomilla NA 39.47 56.52 50.0 48.0 

O. basilicum 42.85 NA 60.86 NA NA 

P. emblica NA NA 63.04 75.0 NA 

V. wallichii 38.09 68.42 52.17 77.27 NA 

Fluconazole NT NT 23 22 25 

Itraconazole 21 19 NT NT NT 

A.F = Aspergillus flavus, A.N. Aspergillus niger, T.H = Trichoderma harzianum, Pac sp. = Pacelomyces species 

and F.H = Fusarium oxysporum. 

Discussion  

Proximate and nutrient analyses of edible plant and 

vegetables play a crucial role in assessing their 

nutritional significance. As various medicinal plant 

species are also used as food along with their 

medicinal benefits, evaluating their nutritional 

significance can help to understand the worth of these 

plant species [Ebrahimzadeh, M.A, 2010]. 

Fortunately, chemical composition diversity in plants 

also includes many compounds that are beneficial to 

humans such as vitamins, nutrients, antioxidants, 

anticarcinogens, and many other compounds with 

medicinal value [Ebun-Oluwa, P.O, 2007]. The 

proportion of ash content reflects the mineral 

contents preserved in the food materials [Effiong, 

G.S.2009, Ene-obong, H. N. 1992]. The ash content 

determined in the present study was lower than the 

finding of [Ene-obong, H.N. 1992] who reported 

17.1% ash content in Eclipta alba. The results of 

present study finds similar evidence from the data of 

[Exarchou, V,2002, Frazier, W.S,1978] who examined 

10.61% and 12.90% of ash content in C. siamea and 

Maerua angolensis. Likewise [Gill, N.S, 2012] 

determined 8.53% of ash content in Cassia nigricans 

which justify the current data. Moisture content is 

among the most vital and mostly used measurement 

in the processing, preservation and storage of food 

[Gogoi, P, 2014]. High amount of moisture content 

proliferate microbial attack which causes spoilage 

[Gul, H, 2006]. The moisture content of any food is 

an index of its water activity and is used as a measure 

of stability and the susceptibility to microbial 

contamination [Gupta, R., 2016, Gupta, S.M, 2011]. 

The moisture content of selected plant species 

determined in the current study are in close proximity 

with [Hanif, R, 2006] who reported 8.33 g 100g-1 of 

moisture content for Peperomia pellucida. Crude 

fiber is made up largely of cellulose together with a 

little lignin which is indigestible in human [Hassan, 

L.G, 2007, Hausladen, A, 1999] reported that non-

starchy vegetables are the richest sources of dietary 

fiber. Fiber helps in the maintenance of human health 

and has been known to reduce cholesterol level in the 

body [Hoffman, P.C, 1998]. A low fiber diet has been 

https://en.wikipedia.org/wiki/Trichoderma_harzianum
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associated with heart diseases, cancer of the colon 

and rectum, varicose veins, phlebitis, obesity, 

appendicitis, diabetes and even constipation [Ibanga, 

O.I, 2009, Jimoh F.O,2005]. Crude fiber enhances 

digestibility however its presence in high level can 

cause intestinal irritation, lower digestibility and 

decreased nutrient usage [Jones, M.M, 1985]. The 

fiber content observed during our research work are 

at par with the study of [Kalim, M.D, 2010] who 

reported 4.21% and 12.14% of crude fiber in P. 

polyandra and X. aethiopica. Therefore, the 

examined plants could be recommended as crude 

fiber source in the diet as a result of their relative high 

crude fiber content. Lipid provides very good sources 

of energy and aids in transport of fat-soluble 

vitamins, insulates and protects internal tissues and 

contributes to important cell processes [Krishnaraju, 

A.V, 2005, Lajide, L, 2008, Latif, A, 2003]. The crude 

fats observed in the present study are in line with the 

findings of [Lavanya, J., 2016]. Similar justification 

was also given by [Lee, Y.M, 2000] who recorded 

6.70% and 3.12% of lipid content in C. siamea and M. 

angolensis. However, [Linder, M.C., 1991] noted 8.4% 

of crude lipids in the leaves of Adansonia digitata 

which also justify our results. The crude protein 

content examined during the current research work 

are also in close proximity with the findings of [Liu, 

X, 2008] who investigated 2.10 and 7.09 crude 

protein content in Xylopia aethiopica and Parinari 

polyandra. Likewise, [Liu, X., 2008.Mathew, S., 

2006] observed 17.05% of crude protein in the leaves 

of Aneilema aequinoctiale which also supports our 

findings. [Mohanta, B., 2003] reported that diet is 

nutritionally satisfactory, if it contains high caloric 

value and a sufficient amount of protein. [Mubashir, 

S.,2014, Naidu, P.V.L.,2006, Nnamani, C.V., 2009] 

also stated that any plant foods that provide about 

12% of their calorific value from protein are 

considered good source of protein. The NFE value 

calculated in our findings indicates that 

carbohydrates are the primary ingredient and the 

major class of naturally occurring organic compounds 

that are essential for the maintenance of plant and 

animal life and also provide raw materials for many 

industries [Oktyabrsky, O., 2009, Onwuka, G. I.,  

2005, Ooi, D., 2012].  

 

Minerals are considered to be essential in human 

nutrition [Osman, M.A., 2004]. These minerals are 

vital for the overall mental physical well-being and 

are important constituent of bones, teeth, tissues, 

muscles, blood and nerve cells. They generally help in 

maintenance of acid-base balance, response of nerves 

to physiological stimulation and blood clotting 

[Pamela, C.C.,2005, Pandey, M.A.B.,2006]. Results of 

our study divulged that the examined plants contain 

different concentration of micronutrients. The data 

obtained in the present research work are at par with 

the findings of [Parekh, J., 2007, Park, S.K., 2014] 

who examined Cu, Mg, Zn, Fe, Cr, and Mn in R. 

emodi. [Park, S.K., 2014] reported Cu, Mg, Zn, Fe, Cr, 

and Mn from the rhizomes of Rheum palmatum. 

Likwise [Park, Y.S., 2008] observed Cd and Ca in the 

petioles of Rheum rahbarbarum. [Patil, D.D., 2011] 

evaluated C, O, Na, Mg, Al, Si, Cl, K, Ca and Fe in 

different parts of V. odorata. [Perez, C., 1990] 

reported C, O, Mg, Al, Si, K, Ca, Fe, S, Na, Cl, B, P and 

Zn in different parts of Alstonia scholaris. [Raghu, 

H.S., 2010, Rajurkar, N.S., 1997] reported chloride, 

nitrogen and potassium from Nicotiana tabacum.  

 

Plants present to have a sufficient amount of free 

radical scavenger in the form of secondary 

metabolites like phenolics and flavonoids. They are 

present in each and every part of the plant [Said, S., 

1996, Saldanha, L.G., 1995]. Flavonoids are an 

important plant secondary metabolite exhibit 

different biological property including anticancer, 

anti-allergic, antimicrobial and anti-inflammatory. 

They are also known as nature's biological response 

modifier because of their inherent ability to modify 

the body’s reaction to allergies and virus [Scalbert, A., 

2005. Scott, W.S., 1957]. The phenolic compounds 

have a considerable nutrition value in providing 

flavor, taste, color and aroma. They also contribute in 

the plant defense system by preventing molecular 

impairment, damage by insects, herbivorous and 

microorganism [Shinwari, Z.K., 2006]. It is the major 

group of phytochemicals in foods comprises of 

flavonoids, tannins, simple phenols, benzoic acid, 
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lignans, lignins, phenyl propanoids and stilbenes 

moiety. The current research work is at par with 

[Lajide, L., 2008] who reported similar results of total 

phenols content in C. palustris and D. affinis. The 

results of present study also finds supportive evidence 

from the study of [Singleton, V.L., 1965, Soare, L.C., 

2012, Sofowora, A., 1982] who determined various 

concentration of total phenols and total flavonoid 

content in the examined plant species. Literature 

revealed that free radicals are the major cause of 

various chronic and degenerative diseases such as 

coronary heart disease, inflammation, stroke, 

diabetes mellitus and cancer [Sudhanshu, R, 2012] 

reported 55.58% of antioxidant activity in methanol 

fraction of Caltha palustris var. alba by using DPPH 

assay. Our results find supportive evidence from the 

studies of [Tairo, T.V., 2011] who examined that C. 

obliqua showed free radical scavenging ability against 

the DPPH radicals with IC50 <100 µg ml-1. The free 

radical scavenging activity observed by DPPH assay 

indicate that methanol fraction of M. chamomilla had 

greater antioxidant activity when compared with 

ethanol extracts. [Thomas, T., 2011] Evaluated that 

ethanol extract obtained from the leaves of O. 

basilicum displayed the highest antioxidant activity 

due to removal of the stable radical DPPH as 

compared to CCl4 extract of stem. Likewise, P. 

emblica obtained from Huizhou was found to have 

the strongest antioxidant activities in scavenging 

DPPH radicals, superoxide anion radicals, and had 

the highest reducing power. [Udgire, M.S., 2013] 

evaluated that methanol extract of V. wallichii has 

appreciable antioxidant activity. 

 

In modern days, the antioxidants and antimicrobial 

activities of plant extracts have formed the basis of 

many applications in pharmaceuticals, alternative 

medicines and natural therapy. These bioactive 

compounds of plants act as antioxidants by 

scavenging free radicals which also have healing 

capability of the disorders caused by free radical 

[Vaya, J., 1997]. The results of present study are at 

par with the findings of [Williamson, G., 1997] who 

investigated that C. obliqua have appreciable 

antimicrobial potential against B. subtilis, S. aureus, 

S. epidermidis, E. coli, A. niger and Candida 

albicans. Similar justification was also provided by 

[Zhang, X., 1976] who examined that extract obtained 

from the leaves of D. cochleata have significant 

antibacterial activity. [Sageratia thea,2006] reported 

that leaf extract of Hippophae salicifolia possess 

notable inhibitory activity against gram positive 

bacteria but in case of fungal cultures the seed extract 

showed significant activity against Mucor indicus and 

Tilletia indica.  

 

The present results also find supportive evidence 

from the study of [Sulieman, M.M., 2008] who 

observed that essential oil and methanol extract of M. 

chamomilla have promising antimicrobial activity by 

using broth micro-dilution method. [Taesotikul, T., 

2003] reported that ethanol extract O. basilicum 

exhibited a potent antibacterial activity against E. 

coli, P. aeruginosa, P. mirabilis, K. pneumoniae, S. 

aureus and E. faecalis. Likewise, [Tehrian, A.A., 

2009] noted that methanol extract of P. emblica has 

significant antimicrobial activity against K. 

pneumoniae and S. aureus. Our results are also in 

line with [Tesema, S., 2015] who screened the 

rhizome and root extracts of V. wallichii against S. 

aureus, S. epidermidis, E. coli, K. pneumoniae, P. 

aeruginosa, P. mirabilis, A. niger, C. albicans and M. 

furfur using agar diffusion method. It was observed 

that ethanol and methanol extracts showed 

significant antimicrobial activity ranging from 13-

18mm diameter of zone of inhibition especially 

against fungal pathogens as compared to bacterial 

pathogens. The present results also find supportive 

evidence from the study of [Treas, G.E., 1985] who 

observed that essential oil and methanol extract of M. 

chamomilla have promising antimicrobial activity by 

using broth micro-dilution method.  
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