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Current study was designed to focus on the proximate, phytochemical and nutrient composition in addition to 
antioxidant properties of five selected vegetables viz Ipomoea batatas, Trigonella foenum-graecum, Daucus 
carota, Solanum Melongena and Brassica rapa rapa that are locally available and readily consumed in Pakistan. 
Nutritional analysis revealed that all the edibles were rich sources of crude protein, carbohydrate, fat and dietary 
fiber. Micro and macro minerals analysis also exhibited the significant presence of Na, K, Ca, Mg and P. Preliminary 
phytochemical screening unveiled the extraordinary incidence of alkaloids, saponins, tannins, flavonoids that was 
also proved by quantitative analysis. The biological assays bared a considerable antioxidant potential of selected 
green materials. Among vegetables, Trigonella foenum-graecum was proved to be superior while Brassica rapa 
rapa was considered to be inferior for phenolics and flavonoids content. Trigonella foenum-graecum also presented 
significant antioxidant activity with maximum reduction capacity and also having least IC50 as a result of inhibition 
of free radical scavenging by DPPH method. In contrast to α-amylase, a significantly higher inhibition towards 
α-glucosidase was shown by the selected samples; an impending remedial approach connected to postprandial 
hyperglycemia. In this scenario, the results of this study suggests that all the selected green materials have very 
good medicinal potentials, meet the standard requirements for drug formulation and serve as good sources of 
energy and nutrients. The outcomes of current work also revealed that plant derived foods enriched with phyto-
protectants are effective to tailor specific healthy diet for the target population.

1. Introduction

Ethnomedicinal study is considered as an important tool for the discovery 
of plant based medication. Right from the commencement of ethnobotany, 
the documentation of folk medicinal acquaintance of plants, has discovered 
a variety of contemporary medications (Ahmad et al., 2013). Dietary 
guidelines encouraged the supplementation of plant-derived nutraceuticals 
not only to provide an insight regarding assuaging nature, nutritional worth, 
sustainability and safe status but also to modulate the onset of chronic 
ailments (Atta et al., 2016). Epidemiological studies also have correlated the 
consumption of the phytochemicals-based nutraceuticals particularly those 
from fruits and vegetables with declining incidences of several physiological 
threats (Zia-ul-Haq et al., 2014; Zhang and Liu, 2015). These bioactive 
ingredients like phenolics and carotenoids are diversified in nature which 
shows considerable antioxidative activity (Shahidi, 2009). Understanding 
the complex role of diet in chronic diseases is challenging since a typical 
diet provides more than 25,000 bioactive food constituents (Wang et al., 
2012), many of which may modify a multitude of processes that are related 
to these diseases.
Dietary supplementation of phytonutrients is an emerging trend that 
provides multifaceted defensive mode against various maladies such as 
diabetes mellitus, cardiovascular disorders by inhibiting the oxidation 
owing to their intrinsic antioxidant potential (Peng, et al., 2008). Besides, 
they contribute indirect protection by activating the endogeneous defense 
systems by modulating the cellular signaling processes (Pal et al., 2012) 
and thereby enhancing the overall health status. In developing countries 
like Pakistan there is abundance of fruits and vegetables nevertheless have 
not yet been prodded meticulously for their health promoting properties. 
Purposely, current study was designed to focus on the proximate, 
phytochemical and nutrient composition as well as antioxidant properties 
of different edible species which are locally available and readily consumed 
in Pakistan. 

2. Material and Method

2.1. Collection and identification of plant materials

Ipomoea batatas, Trigonella foenum-graecum, Daucus carota, Solanum 
Melongena and Brassica rapa rapa were purchased from the local market 
of Faisalabad, Pakistan, washed with distilled water, cut into small pieces 
and shade dried for several days. All samples were milled to a fine powder, 
mixed thoroughly and stored at -80 °C. The -20 °C samples were used for 
the analysis.

2.2. Preparation of crude polyphenol extracts

Total phenolics from the vegetables were extracted by following the method 
of Noor et al. (2014) with slight modifications. Briefly, 25g of plant material 
was blended in chilled 70% methanol (1:10 w/v, 5min), homogenized 
(5 min) and then filtered under vacuum. The mixture was washed by 
centrifugation (2500×g, 10 min) after adding the 50uL of n-hexane twice. 
Finally, the extract was evaporated using a rotary evaporator at 45oC to 
dryness and stored at -40oC until use.

2.3. Proximate analysis of plants materials

The dried plants powder was analyzed for its crude proteins, carbohydrates, 
crude fats, crude fibers and ash content by the following methods using the 
official methods of analysis of the Association of Official Analytical Chemists 
(AOAC, 2003).

Total energy

Total energy was calculated according to the following equations:
Energy (Kcal) = 4× (g protein + g carbohydrate) + 9 × (g lipid)
Energy (KJ) = 17 × (g protein + g carbohydrate) + 37 × (g lipid)

2.4. Mineral Analysis

Mineral contents of all the selected plant samples were determined by 
atomic absorption spectrometry, flame photometry and spectrophotometry 
according to the methods of AOAC (2010). The selected plants materials 
were digested in diacidic mixture of nitric acid and perchloric acid (1:1), 
and analyzed on atomic absorption spectrophotometer (Perkin Elmer, A 
Analyst 300) for Minerals (Iron (Fe), Zinc (Zn), Calcium (Ca), Chromium 
(Cr), Manganese (Mn) and Magnesium (Mg). Na and K analysis of the 
sample were done by the method of flame photometry by using the same 
wet digested food sample solutions. The results are presented in µg/100g 
of the original sample.

2.5. Phytochemical analysis

Phytochemical analysis for tannins, phenolics, flavonoids, saponins, 
carotenoids, terpenoids, and alkaloids were carried out according to known 
and standard methods. Alkaloids were determined by ethanol extraction 
and gravimetric measurement, as described by Harborne (2008). Tannins
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were estimated using the Folin-Denis spectrophotometric method (Shabbir 
et al., 2013). Saponin content was determined using the method of Khan et 
al., (2011). Total phenolic contents (TPC) and total flavonoid content (TFC) 
were determined by following the methods by Ho et al., (2010) and Barros 
et al., (2011) respectively.

2.6. Antioxidant activity of plant extracts	

2.6.1. DPPH radical scavenging assay of selected plant extracts

The antioxidant activity of extracts was assessed by measuring their 
scavenging abilities to 2, 2-diphenyl-1-1-picrylhydrazyl stable radical (Ho 
et al., 2010). Briefly, 50uL aliquot of various concentrations of the samples 
was added to 5 mL of a 0.004 % methanol solution of DPPH. After 30 min 
incubation period at room temperature, the absorbance was read against a 
blank at 517 nm. The assay was carried out in triplicate.

2.6.2. Determination of reducing power of selected plant extracts

The reducing power of extracts was determined according to the procedure 
described by Barros et al. (2011). Briefly, 100 μL of extract was mixed with 
0.2 M phosphate buffer (5.0 mL, pH: 6.6) and 1% potassium ferricyanide (5.0 
mL). After 20 min incubation (50oC) 10 % tricholoroacetic acid was added 
and centrifuged at 12,000g (10 min, 5oC). The upper layer of the solution 
(5.0 mL) was diluted with 5.0 mL distilled water and 0.1% ferric chloride 
(1.0 mL), and read at 700 nm. The experiment was performed thrice.

2.7. Statistical analysis

The mean±SD was calculated for triplicate experiments through Microsoft 
Excel 7.0. The statistical software Minitab version 13.1was used for 
computation and analysis of the antioxidant. Differences were analyzed by 
considering P<0.05 statistically significant.

3. Results and Discussion
3.1. Proximate analysis of selected vegetables

The proximate analysis of selected vegetables indicate that as usual, there 
was a variation in crude protein content (Table 1). Fenugreek (28.07±0.03%) 
showed the maximum protein while turnip and carrot were at lowest 
position respectively. In sweet potato and eggplant similar percentage of 
crude protein (12.21±0.11% and 13.85±0.03%) was observed respectively. 
According to the National Research Council of United States, crude protein 
less than 20% indicates low protein content of that feed stuff. However, 
present study was in the harmony with the finding of Sumayya et al. (2012) 
and Singh et al. (2013). The maximum carbohydrate was observed in carrot 
whereas it was the minimum in fenugreek. In developing countries 60 to 
80% of energy is derived from dietary carbohydrates. The findings are in 
consonance with Sumayya et al. (2012) and Singh et al. (2013). The crude 
lipid contents were recorded similar in fenugreek, carrot and eggplant (2-
3%), while S. potato and turnip showed slightly less fat contents among the 
samples. Results of the lipid contents of present investigation were in line 
with that reported by Dike (2010).

Table 1. Proximate composition of selected vegetables (%)

Recent research indicated that all the tested vegetables were good source 
of dietary fiber. Certain reports suggested that consumption of high fibrous 
diet have certain health promoting effects, including improved glucose 
tolerance in diabetics and the prevention of chronic diseases such as colon 
cancer (EFSA, 2010). Fenugreek and carrot had slightly higher ash content 
as compare to other samples which showed the similar percentage of ash 
content. Macronutrients are responsible for energy production in the 
human organism. In this regard, it should be highlighted that all the edible 
plants studied are foods with a very moderate energy value (Fig. 1), most 

providing around 186.56–321 kcal/100 g.

3.2. Mineral analysis of selected vegetables

The mineral analysis of the vegetable species showed significant variability 
among different macro and microminerals (Table 2). Fenugreek was 
superior in Cu, Zn, Fe, Ca, P and Mg mineral elements among the edible 
samples. The trend was seems to be same as reported by Gala and Gujar, 
(2014). High level of Na and K in carrot and turnip was in accordance 
to Ekholm et al. (2007). The lowest values of Cu, Zn, Fe, K and Ca were 
recorded in sweet potato. In turnip P was observed in lowest concentration. 
According to current data carrot, eggplant and turnip were also moderately 
rich source of minerals (Ca, K, Mg, Fe, Cu and Zn) that was in accordance to 
previous studies (Sharma et al., 2012; Zaccari et al., 2015).

Table 2. Mineral composition of selected vegetables (mg/100g)

The remaining nutrients including Ni, Cr, Mn, Pb, Ni and Co had negligible 
concentration levels. It has been reported that for many plant species Cr 
proved to be toxic at 5 mg/L (Hussain et al., 2009). In this regard, all the 
studied vegetables have very low concentration of Cr as compared to that 
of reported level for toxicity in plants. In case of the Pb concentration, the 
suggested concentration in plant species is 2 - 6 mg/L (Hussain et al., 2009). 
However, the plant species under investigation carries very lesser level 
of Pb, which further clarifies their use as food supplement (Akinyele and 
Shokunbi, 2015).

3.3. Phytochemical analysis of selected vegetables

Phytochemicals are compounds, derived from plants hypothesized to confer 
disease protective characteristic (Berma et al., 2013). They exhibit extensive 
potential as antioxidants (Khan et al., 2013) antimicrobial agents (Das, 
2012), anticancer (Amadi et al., 2013), boosts immune system, decrease 
platelets aggregation and modulates hormone metabolism. In present study, 
preliminary screening of phyto-constituents revealed a significant presence 
of alkaloids, saponins, tannins, flavonoids and β-carotene in all the selected 
vegetables samples. In quantitative analysis (Table 3) Among the selected 
vegetables highest amount of alkaloids were obtained from fenugreek (0.07 
mg/g) while least were determined for eggplant (0.01 mg/g). In remaining 
plants the order of crude alkaloids content (mg/g) lie as given carrot> 
turnip >s. potato ranging from 0.04 to 0.02 (mg/g). 

Plants saponins known as natural antibiotics (Raju and Rao, 2012) were 
also present in fenugreek (38.78 mg/g) in high amount while least value 
was estimated for eggplant (11.63 mg/g). In term of quantity for saponins 
the difference in selected vegetables was as follows: fenugreek>carrot> 
turnip> s. potato> eggplant. Tannins have also been recognized due to their 
therapeutic potential. Lowest amount of tannins was reported in carrot 
(7.45 mg/g) while fenugreek once again at the top of the list with highest 
value (37.42 mg/g) as shown in Table 4.6. Fruits and vegetables contain
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different types of carotenoids in different extents; act as potential 
antioxidants and a key to preserving health and avoiding different ailments 
(Krinsky and Johnson, 2005). Dietary β carotenes have a potential in vitamin 
synthesis within the human body (Omodamiro et al., 2013). The results of 
present study conferred that all the selected vegetables are rich source of 
β-carotens ranging from 0.01-0.02 (mg/g). In a previous reports, Fesco and 
Boudion, (2002) suggested that carrots, sweet potatoes and leafy vegetables 
contain high levels of β-carotene, usually exceeding 8000 I.U. per 100 g and 
can therefore cover the recommended daily intakes (5000 to 25000 I. U. ).

Table 3. Quantitative analysis of phyto-constituents (mg/g) of selected 
vegetable

3.4. Antioxidative potential of selected vegetable extracts

3.4.1 Total phenolic and flavonoid contents of selected vegetables 

Phenolics have also attracted the researchers for their use in different 
biological activities (Atta et al., 2016). The total phenolic (TPC) and total 
flavonoid content was markedly higher in Trigonella foenum-graecum 
(18.45±.02 mg GE/g and 7.61±0.70 mg/g respectively) among all the 
vegetables which signifies its highest antioxidant activity. Solanum 
Melongena had a moderate (5.96±.12 mg/g) while Daucus carota, Ipomoea 
batatas and Brassica rapa rapa were showed minimum and almost same 
TPC content respectively. Depending upon flavonoid contents order of 
different vegetables lies as Trigonella foenum-graecum > Ipomoea batatas 
> Solanum Melongena > Daucus carota > Brassica rapa rapa respectively 
(Table 4). Previously, similar studies of Aqil et al. (2006) and Ramya et al. 
(2011) have been reported the TPC value of methanol (74.33±5.13 mg/g 
GAE) and ethanolic (4.9 mg/g) T. foenum-graecum leaf extracts which 
differ from current value. Differences between the results may be due to 
differences in ecological conditions such as climate, temperature, location, 
diseases and pest exposure within the species, choice of parts tested, time of 
taking samples, and methods of determination (Singh et al., 2014).

Table 4. Antioxidant potential of selected vegetables extracts by 
different assays

3.4.2 DPPH radical scavenging activity vegetables

Free radical scavenging effects of selected vegetable extracts at various 
concentrations was determined for their IC50 (mg/mL) relating 
concentration with percentage inhibition represented in Table 4. All 
the extracts revealed the proton-donating ability. Extract of T. foenum-
graecum was found to be most potent with minimum IC50 0.19 mg/g while 
Brassica rapa rapa was found to be least effective (IC50 = 0.88 mg/g). In 
term of antioxidant activity their order of effectiveness followed T. foenum-
graecum > Solanum Melongena > Daucus carota >BHT> Ipomoea batatas 
> Brassica rapa rapa. The sequence of effectiveness of radical scavenging 
by DPPH method showed that studied samples could be used as effective 
antioxidants.

3.4.3 Reducing power assay of selected vegetables

Among the tested vegetables, the strongest antioxidant property as 
depicted by the reducing power assay was also observed in T. foenum-
graecum (3.44±0.05), which could be due to the presence of total phenolics 
and flavonoids with respects to other extracts followed by the Solanum 
Melongena. Daucus carota extract showed moderate while Ipomoea batatas 
and Brassica rapa rapa gave lowest activities among the samples varied 
ranging from 1.37±0.13 to 3.44±0.05 in the ascending order (Table 4.). 
Sathisha et al. (2011) hypothesized that the reducing power of a compound 
may serve as a significant indicator of its potential antioxidant activity. 
Previous reports on the relationship between the TPC and antioxidant 
capacity demonstrated a linear correlation between TPC and the antioxidant 
capacity (Nisha et al., 2009; Mishra et al., 2010; Atta et al., 2016). 

CONCLUSION

Keeping in view the results, all the studied vegetables present good 
nutritional sources with moderate energy values and rich sources of 
macronutrients and micronutrients, exhibiting the least toxic risks 
regarding heavy metals. The phytochemical composition revealed the 
presence of considerable levels of phenolics, flavonoids, alkaloids, and 
tannins among all the edibles. The biological assay in methanolic extracts 
of analyzed vegetables also has demonstrated appreciable inhibitory 
actions against oxidation actions. In this context, nutraceutical worth and 
exhibiting rich array of biochemicals, nutritional and phytochemicals in of 
these analyzed edibles especially in T. foenum-graecum, current study also 
opens new endeavors for the applications of functional/nutraceutical foods 
and their bioactive moieties as a therapeutic device against maladies and 
also in the field of nano sciences.
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