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 Wild edible fruits are rich sources of nutraceuticals, 

phytochemicals and polyphenols.   

 FT-IR analysis confirms, fruits have various surface 

functional groups.  

 These fruits showed significant antioxidant potential of 

their biological activities.  

 Antioxidant activity was evaluated using DPPH assay and 

Ag nanoparticle synthesis. 

 
ABSTRACT  

 The present study aimed to analyze the nutritional value, phytochemicals content and antioxidant activities of four 

wild edible fruits: ‘‘Ishe’’ (Mimusops kummel Bruce ex A.DC), ‘‘Kega’’ (Rosa abyssinica R.Br.), ‘‘Kurkura’’ 

(Ziziphus spina-christi L. Desf.), and ‘‘Lenkuata’’ (Grewia ferruginea Hochst. ex A) which are commonly consumed 

as natural food sources.  The results of nutritional properties showed that fruits have rich in nutrients due the presence 

of various surface functional groups. The total phenolic and flavonoid content in fruits were ranged from 61 ± 1.02 to 

98.3 ± 0.44 and 24.1 ± 0.10 to 87.1 ± 0.44 mg QE/100g of fruit paste, respectively.  Antioxidant activity of fruits were 

analyzed in terms of free radical scavenging potential, DPPH assay (IC50%: 108.31 to 401.7 µg/mL of fruit paste and 

reducing/stabilizing ability via synthesis of silver nanoparticles confirmed by color change and λmax value. Therefore, 

fruits showed important nutritional, phytochemical, and antioxidant properties with biological interest, and can be a 

potential source of functional ingredients and nutraceuticals.  
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1. Background 

The long history of humans’ ability adapt to natural environments; and interact with nature and social circumstances 

is profoundly devoted to wild edible plants [1].  Wild edible plants serve as alternatives to staple food during periods 

of food deficit; they are valuable supplements for a nutritional balanced diet; have medicinal properties; and are 

primary alternative sources of income for food-insecure families living in poverty in many developing countries [2-

4].  The efficacy of wild food resources, that is, fruits, seeds, roots, leaves, tubers, barks, vegetables, mushrooms, nuts, 

and grains, are substantial to introducing functional foods and novel drugs and its consumption is closely related to 

health, spiritual, cultural, and socio-economic aspects of human life [5-7].   

Wild fruits have received increasing attention due to their medicinal properties and high nutritional and nutraceutical 

values, being rich in organic/inorganic sources such as carbohydrates, proteins, lipids, vitamins, minerals, and 

polyphenols [6, 8]. Polyphenols such as phenolic acids, flavonoids, proanthocyanidins, stilbenes, and lignans are the 

most abundant phytochemicals in fruits and exhibit multifold health benefits of antioxidant, anticancer, antidiabetic, 

antiaging, neuroprotective effects and prevent other diseases [9, 10]. Therefore, understanding and knowing the 

phytochemical profile, nutritional value, and bioactivities of wild edible fruits can provide a scientific basis for their 

human intake of critical nutrients and health benefits. 

The Ethiopian flora has approximately 6000 species of higher plants of which about 10% are endemic [11]. Ethiopia 

is a global biodiversity hot-spot and center of origin for many food plants and deep traditional knowledge concerning 

the use of those plants [7]. Though many more wild edible plant species are believed to be undocumented to date, 

about 413 species of wild/semi-wild species used by the people in Ethiopia have been recorded [12]. The indigenous 

knowledge, practice, and skill associated with wild edible plants are highly developed, but it is poorly investigated 

and documented [12]. The ethno-botanical study and its importance of wild edible plants as a source of food and 

medicine in rural populations are very widely recognized through various studies [1, 7, 11-15]. However, information 

regarding its physicochemical analysis, chemical composition, phytochemicals, antioxidant potential and other 

studies, which can assist in the decision making for its application as the food source, is not available as well. 

The food nutritional contribution and the medicinal value of wild edible fruits have not been studied fully in Ethiopia 

[1, 16-19]. Therefore, the present study attempts to: (i) screen phytochemicals, (ii) asses the nutritional value, (iii) 

estimate polyphenols (phenolics and flavonoids), and (iv) evaluate health-promoting antioxidant activity using DPPH 

assay and nanoparticle synthesis of four commonly used wild edible fruits such as ‘‘Ishe’’ (Mimusops kummel Bruce 

ex A.DC), ‘‘Kega’’ (Rosa abyssinica R.Br.), ‘‘Kurkura’’ (Ziziphus spina-christi L. Desf.), and ‘‘Lenkuata’’ (Grewia 

ferruginea Hochst. ex A).  

1. Materials and methods  

2.1. Chemicals 

In this experiment the following reagents: Gallic acid (Sigma Aldrich, Germany), ascorbic acid (Sigma Aldrich, 

Germany), methanol (Sisco research laboratories Pvt. Ltd. India), aluminum chloride (Loba chemie Pvt. Ltd, India), 

sodium nitrite (Sigma Aldrich), siliver nitrate (Resreach lab chem industries, India), sodium carbonate (Abron 

Exports-133001, India), quercetin, 2, 2-diphenyl-1-picrylhydrazyl (Sigma Aldrich, Germany), and sodium hydroxide 
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(Alphax chemical industry, India) were used. All other reagents and chemicals used were of analytical grade. Distilled 

water was used in all the experiments. 

2.2. Collection and preparation of fruits 

Four wild edible fruits: ‘‘Kega’’ (Rosa abyssinica R.Br.), ‘‘Kurkura’’ (Ziziphus spina-christi (L.) Desf.), and 

‘‘Lenkuata’’ (Grewia ferruginea Hochst. ex A.) used as traditional diet have been selected based on previous ethno-

botanical study [15].  Currently, these fruits are used as a source of food and income for the local communities. They 

were collected from local areas of Woldia, Ethiopia, except ‘‘Ishe’’ (Mimusops kummel Bruce ex A.DC.) from Bahir 

Dar, Ethiopia, in December 2020 during their fruiting period. Taxonomic identification  of the fruits were made 

according to  the previous literature [15]. Fruits were collected when they were ready for consumption according to 

traditional usage, and analysis was performed on three fruit samples picked from different sides of edible parts (100 

g) per plant from each of ten plants. After harvesting, the fruits were stored at room temperature (~25 °C), until 

complete maturation (a uniform skin color and equal stage of ripeness). Fruit samples were selected by visual 

inspection (removing the damaged units) and underwent a washing process with distilled water. The fruits were 

manually separated into fruit flesh (edible part) and central core (seed) and their flesh used for all analysis were 

refrigerated at 4°C to prevent oxidation up to analysis. 

2.3. Physicochemical analysis 

Manually separated fruit fleshs (edible parts) from each fruits were chopped in a juice blender to yields a paste. Then 

the flesh pastes obtained were immediately analyzed. The pH, titeratable acidity and total soluble solids were 

determined according to the previous report [20].  For pH determination, the fruit pastes were diluted 1/10 (w/v) in 

distilled water and the supernatant was directly measured by a pH meter (PHS-3B, China). Total soluble solids (TSS) 

were determined by measuring the °Brix of about 2 drops of the paste at room temperature using a portable pocket 

digital refractometer (Atago-PAL-33S, Japan). Titratable acidity (TA) was determined by titration method; briefly, 

about 10 g of fruit paste was mixed with 100 mL distilled water, homogenized, and titrated with 0.1 N NaOH up to 

pH 8.2, and the results were expressed as percentage of citric acid. Moisture content was determined by drying in an 

oven  at 105°C, (drying oven/incubator-PH-030A, China), and total ash content (550°C, Nabertherm GmbH, 

Germany) were obtained by gravimetry and protein content was estimated using the Kjeldahl method (N × 6.25)  

[21]. Crude fat (or lipid) content was determined using Soxhlet extraction method using petroleum ether as a solvent 

and crude fiber content by gravimetry after H2SO4 and NaOH digestion. Available carbohydrates were calculated as 

difference: 100 – (g moisture + g protein + g fibre + g fat/lipid + g ash) [22]. Total energetic value (kcal/100 g) = (% 

protein * 3.36 kcal/g) + (% lipids * 8.37 kcal/g) + (% carbohydrates * 3.6 kcal/g) [23]. Total phosphorus was 

determined via spectrophotometrically. 

2.4. Extraction of Phytochemicals 

Frozen fruits were ground up/chopped in a juice blender to yield a paste and extracted overnight using shaker 

(Heidolph unimax 2010, Gemany) in the dark at room temperature with fruit peel paste to methanol ratio of 1:5w/v 

[20]. The supernatants were collected after centrifugation at 4000 rpm for 20 min, filtered through a Whatman filter 

paper No. 1 and kept at 4 °C prior to analysis. The extracts were used for phytochemical screening, determination of 

phytochemicals (total phenolics and flavonoids) and antioxidants (DPPH assay).   
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2.5. Phytochemical screening  

Crude extracts of fruits were phytochemically evaluated to determine the presence of alkaloids (Wagner’s test), 

flavonoids (alkaline test), phenols and tannins (ferric chloride test), saponins (frothing test), steroids and terpenoids 

(Salkowski test), glycosides (Keller-Killiani test), sugars (Fehling’s test), and amino acids (ninhydrin test) according 

to standard methods [24-26]. Any change of colors or the precipitate formation was used as indicative of positive 

response to these tests. 

2.6. Spectroscopic analysis 

The sample extracts were diluted to 1:10w/v with respective solvents and scanned in the wavelength ranging from 400 

to 800 nm using UV-Vis spectrophotometer (Perkin Elmer Lambda 35) in order to detect the characteristic peaks [27]. 

Functional groups of chemical compounds in fruits were characterized by Fourier transform infrared 

spectrophotometer, FT-IR (Jasco FT/IR-6600A). Approximately 1 mg of the fruit pastes was mixed with 100 mg of 

KBr and made a pellet via mechanical press. The spectrum was recorded within 4000-400 cm-1 with resolution of 0.4 

cm-1.  

2.7. Determination of polyphenols 

2.7.1. Determination of total phenolic content (TPC) 

The total phenolic content of extracts was determined with the Folin–Ciocalteu assay, according to the previous 

findings [20]. Briefly, 100 μL of sample extract was added to 500 μL of Folin–Ciocalteu (10-fold with distilled water). 

The mixture was shaken for 2 min and 400 μL of 7.5% Na2CO3 was added, adjusting with distilled water to a final 

volume of 5 mL, and mixed thoroughly. After 60 min of incubation in the dark at room temperature, the absorbance 

was measured at 765 nm against blank. A standard calibration curve was plotted using Gallic acid as a standard in the 

range of 50–1000 µg/mL (in methanol) and results will be expressed as Gallic acid equivalents (mg GAE/100g fruit 

peel paste). 

2.7.2. Determination of total flavonoid content (TFC) 

The total flavonoid content of the extracts were determined using aluminum trichloride (AlCl3) colorimetric method 

[10] with slight modifications. Briefly, 0.5 mL of extract was mixed with 2 mL of distilled water and 0.15 mL of 

NaNO2 (5%) and allowed to stand for 6 min. Thereafter, 0.15 mL of AlCl3 (10%) and 1 mL of NaOH (1 M) was added 

to the solution and then made up to 5 mL with distilled water. After 60 min of incubation in the dark at room 

temperature, the absorbance was measured at 510 nm against blank. A standard calibration curve was plotted using 

Quercetin as a standard in the range of 50-1000 µg/mL and results were expressed as Quercetin equivalents (mg 

QE/100g fruit peel paste). 

2.8. Determination of antioxidant activity 

2.8.1. DPPH assay 

The scavenging activity of DPPH radical was measured according to the method described in the previous report [20]. 

Briefly, 0.1 mL of the prepared extract paste was mixed with 3.9 mL DPPH solution (6 × 10-5 M, prepared by 

dissolving 5.9 mg DPPH with 250 mL methanol) and then samples were shaken vigorously, kept in the dark for 60 

min and the absorbance of samples was read spectrophotometrically at 517 nm against blank. A standard calibration 
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curve was plotted using ascorbic acid as a standard in the range of 20-100 µg/mL and results were expressed as percent 

inhibition and IC50. The percent of reduction of DPPH was calculated based on [28]. 

2.8.2. Synthesis of silver nanoparticles (Ag NPs) 

Antioxidant capacity of all the extracts was measured in terms of reduction ability of silver salt to Ag nanoparticles 

(Ag NPs) based on the previous findings [29, 30]. About 10 g fruit pastes were added to 50 mL distilled water and 

heated at 80 °C for 20 min in order to get a suitable concentration of antioxidant phenolics (e.g. flavonoids, tannins 

and glycosides) as highly soluble compounds in water. Then the mixture was allowed to cool to room temperature and 

aqueous extracts were easily obtained by centrifugation at 4000 rpm followed by filtration. The biosynthesis of Ag 

NPs; an aqueous solution of silver nitrate (10 mM, 90 mL) was mixed with each fruit extract (10 mL). On exposure 

to sunlight, the solution changes its color within 10 min. The formation of Ag NPs through bio-reduction process by 

extracts were confirmed by color change and recording the absorbance at regular intervals in UV-Vis 

spectrophotometer at the wavelength scan range of 200-800 nm.  

2.9. Statistical analysis  

All experimental data were taken three times (n=3), and the measured results were expressed as the mean ± standard 

deviation (SD). Statistical analysis was subjected to one-way analysis of variance (one-way ANOVA) and means were 

separated by Tukey’s test at p ≤ 0.05 significance level using Origin software (Origin Pro 8). 

3. Result and discussion 

3.1. Physicochemical analysis 

The physicochemical analysis of the four selected wild edible fruits was summarized in Table 1. The fresh fruit 

samples were subjected to the proximate analysis since these were believed to be more relevant to the perspective of 

consumers.  The moisture content values were observed in different fruits, with total content varying from 

31.76±0.21% (Lenkuata) to 67.49±0.10% (Kurkura). The amount of dry matter is an important criterion in terms of 

the determination of the consumption status of the fruits. The dry matter content of Lenkuata was very high, on average 

68.24±0.11%, while for the other fruits, it varied between 32.51±0.01% (Kurkura), 37.96±0.09% (Ishe), and 

76.30±0.05% (Kega). The dry matter content of the analyzed fruits were obtained in the same range as has been 

reported in the previous reports [31, 32].  

The crude fat/lipid content of Kega (2.41±0.01) is similar with Kadamba (Neolamarckia cadamba, 2.39%) fruit [33], 

Lenkuata (0.64±0.01%) compared favourably with Ziziphus mauritiana [34]; Ishe (3.34±0.01%) and Kurkura 

(1.16±0.01%) also compared with wild edible plants [35]. The crude fat/lipid content of all fruits was comparable with 

the previous report [21]. Fiber usually consists of cellulose present in plant parts which is indigestible and passed 

through the digestive system [34]. The crude fiber content ranged between 1.75±0.01-9.57±0.08% in analyzed fruits. 

The Kega had the highest (9.57±0.08%) crude fiber content amongst the wild edibles fruits under study followed by 

almost similar values in Lenkuata (8.54±0.07) and Ishe (8.52±0.01%), and Kurkura (1.75±0.01%). The crude protein 

values were ranged from 3.81% (Lenkuata) to 8.00±0.26% (Kega). Crude protein values of Ishe (3.88%) and Lenkuata 

(3.81%) fruits were close to that of spondias purpura (3.13%), plum (3.68%), mango (3.3%) [36]; Kurkura (6.56%) 

are close to Elaeocarpus sikkimensis (6.5%), Ziziphus mauritiana (6.67%) and Kega (8.00%) close to Morus alba 
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(8.9%) of wild edible fruits [34, 37]. The carbohydrate content of the wild edible fruits was found between 

12.79±0.20% and 48.08±0.28%, which was lowest in Ishe and highest in Lenkuata. The carbohydrate contents of the 

wild edible fruits are comparable with the native fruits from southern Brazi reported in [21]. According to the results 

obtained for the caloric value, Kega had the highest energy content (192.52±0.53 kcal/100 g), almost similar with 

Lenkuata (191.26±0.94 kcal/100g) and lowest energy content in Kurkura (84.91±0.37 kcal/100g), almost similar with 

Ishe (87.02±0.77 kcal/100 g) represented in Table 1. The phosphorus content of Kega was very high, on average 

7.99±0.04%, while for the other fruits, it varied between 6.55±0.02% (Kurkura), 3.85±0.03% (Ishe), and 3.81±0.01% 

(Lenkuata). 

The pH and titratable acidity (TA) are two interrelated concepts in food analysis that deal with acidity and presented 

in Table 1. Each of these quantities is analytically determined in separate ways and each provides its own particular 

insights on food quality [38, 39]. The pH values were ranged from 2.91±0.04 (Kega) to 4.01 (Ishe), and the acidity 

level/titeratable acidity ranged from 0.64% (Kurkura) to 3.31±0.01% (Kega). The fruits pH values are close to that of 

apple (2.9-3.8), grape (2.8-3.8), orange (3.6-4.3), peach (3.1-4.2), and passion fruit (2.94). All the evaluated fruits 

presented higher pH values than lemon (2.0-2.4) [40, 41]. According to the previous report [41], Kega (2.91±0.04) is 

considered very acidic (pH<3.7) and Kurkura (3.78±0.01), Lenkuata (3.85±0.03), and Ishe (4.01) are classified as 

acidic (pH 3.7 to 4.6) fruits. Regarding the titeratable acidity/acidity index, the results found for Ishe (0.74%) fruit 

was close to acerola (0.71%) [41], Hawthorn (C.pentagyna, 0.75%) values [42]. The Lenkuata (1.92±0.04%) fruit 

obtained value close to the Cape gooseberry fruit (1.85%) [22]. The Kega (3.31±0.01%) fruit obtained value close to 

the Kadamba (3.32%) fruit [33].   

The total soluble solids (TSS) values indicated the total amounts of soluble constituents of the frit samples. These 

soluble constituents were mainly sugars, with smaller amounts of organic acids, free amino acids, proteins, vitamins, 

essential oils, and glucosides [43]. The total sugar content, which is an important aspect when correlated to the fruit 

sweetness, and sweet fruits are more likely to be accepted by consumers [41]. In other words, higher Brixo values 

implied a superior nutritional content of the respective fruit samples. The Lenkuata fruit presented the highest total 

soluble solids (8.50±0.09 Brixo) and the Kurkura had the lowest total soluble solid (3.75±0.01 Brixo).  Therefore, it 

can be proposed with respect to the TSS that Lenkuata had the highest quality, followed by Ishe and Kega, which had 

almost equal TSS levels, and finally with Kurkura with the least amount of TSS. At the 0.05 level (p<0.05), the 

population means are significantly different (Table 2). 
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Table 1: Physicochemical composition of wild edible fruits (triplicate, mean ± SD) 

Fruit 

sample

s 

Physicochemical Parameters 

Moistu

re 

content 

Dry 

matter 

Ash 

conte

nt 

Titerata

ble 

acidity 

Total 

solub

le 

solids 

Crude 

fat 

Crude 

fiber 

Crude 

protein 

Phosph

orus 

Carbo

hydra

te 

Energy 

Ishe 62.04 

±0.15 

37.96 

±0.09 

9.44 

±0.06 

0.74 

±0.00 

7.73 

±0.03 

3.34 

±0.01 

8.52 

±0.01 

3.88 

±0.00 

3.85 

±0.03 

12.79 

±0.20 

87.02 

±0.77 

Kega 33.70 

±0.06 

76.30 

±0.05 

5.91 

±0.02 

3.31 

±0.01 

7.03 

±0.02 

2.41 

±0.01 

9.57 

±0.08 

8.00 

±0.26 

7.99 

±0.04 

40.41 

±0.38 

192.52

±0.53 

Lenkua

ta 

31.76 

±0.21 

68.24 

±0.11 

7.17 

±0.00 

1.92 

±0.04 

8.50 

±0.09 

0.64 

±0.01 

8.54 

±0.07 

3.81 

±0.00 

3.81 

±0.01 

48.08

±0.28 

191.26

±0.94 

Kurkur

a 

67.49 

±0.10 

32.51 

±0.01 

8.28 

±0.05 

0.64 

±0.00 

3.75 

±0.01 

1.16 

±0.01 

1.75 

±0.01 

6.56 

±0.05 

6.55 

±0.02 

14.77

±0.12 

84.91 

±0.37 

Moisture content, dry matter, ash content, titeratable acidity, crude fat, crude fiber, crude protein, phosphorus, 

carbohydrate (%), total soluble solids (Brixo), and energy (kcal/100g). 

Table 2: Multivariate ANOVA for physicochemical composition of wild edible fruits 

Source Dependent Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Intercept Moisture Content (%) 28512.900 1 28512.900 1438834.330 .000 1.000 

Dry matter (%) 34691.974 1 34691.974 10459891.625 .000 1.000 

Ash content (%) 711.480 1 711.480 479649.438 .000 1.000 

pH 158.850 1 158.850 307450.903 .000 1.000 

Total Acidity (%) 32.736 1 32.736 91356.372 .000 1.000 

Total Suspended Solid 

(Brixo) 
547.425 1 547.425 241511.121 .000 1.000 

Crude fat/lipid (%) 42.752 1 42.752 394632.692 .000 1.000 

Crude fiber (%) 603.643 1 603.643 221520.248 .000 1.000 

Crude protein (%) 371.519 1 371.519 20441.233 .000 1.000 

Phosphorus (%) 369.741 1 369.741 583801.592 .000 1.000 

Carbohydrate (%) 10101.282 1 10101.282 143586.100 .000 1.000 

Energy (kcal/100 g) 231629.653 1 231629.653 489074.277 .000 1.000 

 

3.2. Phytochemical screening analysis 

The identification of phytochemicals in each fruits is a pivotal onset point for evaluating their biological and nutritional 

facets [44]. Increasing evidence has shown that health-promoting properties of fruits are mainly due to their 
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phytochemical constituents; especially phenolic compounds [45]. The results in Table 3 confirm the presence of a 

variety of phytochemicals including; alkaloids, flavonoids, phenolics, tannins, terpenoids, steroids, sugars, amino 

acids and absence of saponnins, and glycosides in all fruits. 

Table 3: Preliminary phytochemical screening analysis for methanolic extracts of wild edible fruits  

Phytochemicals Tests  Observation  Results  

Ishe  Kega  Lenkuata   Kurkura  

Alkaloids  Wagner’s test Brown-red ppt + + + + 

Flavonoids  Alkaline test Yellow to colorless + + + + 

Phenols  FeCl3 test Bluish green color + + + + 

Tannins  FeCl3 test Dirty green ppt + + + + 

Saponnins  Frothing test Stable foam - - - - 

Terpenoids  Salkowski test Reddish-brown  + + + + 

Steroids  Salkowski test Reddish-brown + + + + 

Glycosides  Keller-Killiani  Green-blue color - - - - 

Sugars  Antherone test Bluish green color + + + + 

Amino acids Ninhydrin test Deep blue/purple + + + + 

(+)-Present, (-)-absent, (ppt)-precipitate. 

3.3. FT-IR analysis 

The FTIR spectra of the fruit samples are shown in Fig. 1 and Table 4. The Fourier Transform Infrared (FT-IR) 

spectroscopy is an important method to identify compounds or functional groups (chemical bonds) present in fruit 

materials [46]. The functional groups: -O-H or N-H stretching (3424-3406cm-1), -C-H stretching (2937-2920 cm-1), -

C=O and COO−stretching vibrations (1640-1624 cm-1), -N-H, C-N stretching and O-H bending (1449-1402 cm-1), - 

C-O stretching (1257-1228 cm-1), and C-OH, C-O-C and C-C stretching (668-521 cm-1) were presented in sample 

extracts of wild edible fruits [47-51].  The detailed interpretation of functional groups presented in fruits is presented 

in Table 4. 
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Figure 1:  FTIR spectra of wild edible fruits  
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Table 4: Functional groups and absorption bands for wild edible fruits from FTIR spectra 

No Absorption bands (cm-1) Functional groups  References 

Ishe  Kega  Lenkuata  Kurkura  

1 3409 3421 3406 3424 O-H or N-H stretching vibrations from 

water, alcohol, phenols, carbohydrates, 

peroxides, polysaccharides and proteins 

[47, 48] 

2 2937 2920 2934 2937 C-H stretching vibrations of CH, CH2 and 

CH3 groups, mainly unsaturated lipid and 

little contribution from proteins, lipids, 

carbohydrates, nucleic acids 

[47, 49] 

 

3 2083 - - 2112 Unknown  - 

4 1640 1638 1624 1625 Stretching vibration of the C=O bond for 

the methyl esterified carbonyl groups and 

the ionic carboxyl groups (COO−). 

-Protein peaks  

[50, 52] 

 

5 1449 1402 1417 1420 N-H, C-N from proteins and O-H 

bending from phenyl groups 

[48] 

6 1346 - - - CH3 bending vibrations, lipids and 

proteins 

[47] 

7 1228 1240 1240 1257 Stretching vibration of C-O group [48] 

8 1066 1063 1063 1051 C-OH, C-O-C and C-C stretching 

vibrations, indicating the presence of 

pyran ring structure 

[49] 

9 668 621 621 521 C–H bending vibrations [48] 

(-) in row 3 and 6 represents, absorption peaks are not clearly identified.  

3.4. Determination of polyphenols 

3.4.1. Determination of total phenolic content (TPC) 

The content of total polyphenols in the analyzed wild edible fruits were obtained from a standard curve of Gallic acid 

ranging from 50 to 1000 μg/mL (y = 0.0004x+0.072; R2 = 0.993) as shown in Table 5 and Fig. 2. The amount of total 

phenolic content varied in methanolic extracts of wild edible fruits and ranged from 61.0±1.02 to 98.3±0.44 mg of 

GAE/100g of fruit paste. According to these results, TPC (mg GAE/100 g fruit paste) is decreased as 

Kurkura>Ishe>Kega>Lenkuata. These differences may be due to change in growing environment, harvesting time, 

and species [5]. The findings of this study are in comparable with some previous results observed for pineapple (61 mg 

GAE/100 g), Monstera deliciosa fruit (32.69±11.2 mg GAE/100 g) [20], Juglans regia fruit (95.09 ± 0.51 mg 

GAE/100g FW), Grewia optiva (91.47±0.86 mg GAE/100g) and Berberis lyciumat (90.57±0.77 mg GAE/100g), 
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Rubus ellipticus (83.33 ± 0.37 mg GAE/100g) [5], lemon (66.3±3.4 mg GAE /100g), peach (65.3±0.4 mg GAE /100g), 

orange (56.8±0.9 mg GAE /100g), banana (56.1±2.8 mg GAE /100 g), pear (53.6±2.5 mg GAE/100 g), and Grapefruit 

(30.7±0.9 mg GAE /100 g) [53, 54]. This confirms that wild edible fruits are rich in health promoting bioactive 

compounds compared to cultivated fruits, vegetables, and other crops. 

Table 5: Total phenolic and flavonoid content of wild edible fruits 

Wild edible fruits TPC (mg GAE/100g fruit paste) TFC (mg QE/100g fruit paste) 

Ishe 71.2±1.15 45.0±0.54 

Kega 62.8±0.83 87.1±0.44 

Kurkura 98.3±0.44 24.1±0.10 

Lenkuata 61.0±1.02 26.5±0.17 

The data are presented as Mean ± SD.  

3.4.2. Determination of total flavonoid content (TFC) 

The content of total flavonoids in the analyzed wild edible fruits were obtained from a standard curve of Quercetin 

ranging from 50 to 1000 μg/mL (y = 0.0013x + 0.0182; R2 = 0.9972). The TPC was expressed as mg Quercetin 

equivalents per hundred gram of sample (mg QE/100g fruit paste) as shown in Table 5 and Fig. 2. Total flavonoids 

ranged from 24.1± 0.10 to 87.1± 0.44 mg QE/100g fruit paste. Total flavonoid content was recorded higher in Kega 

(87.1± 0.44 mg QE/100g), followed by Ishe (45.0±0.54 mg QE/100g), Lenkuata (26.5±0.17 mg QE/100g) and lowest 

in Kurkura (24.1±0.10 mg QE/100g). The order of total flavonoids content of four species analyzed was as follows: 

Kega>Ishe>Lenkuata>Kurkura. Our findings are in agreement/comparable with some previous results observed for 

Lovely Pink (78.64 mg/100 g) [55], pinosa (68.21 mg QE/100 g), P. domestica (10.13 mg QE/ 100 g), rose hips /R. 

canina hips (41 mg/100 g),  R. canina fruits  (23.6 mg QE/g), C. monogyna (31.37 mg QE/100g), C. mas (17.27 mg 

QE/100 g) and R. fruticosus (55.82 mg QE/100g) [56]. As in the case of total phenol content, the authors believe that 

this difference between the species used in terms of total flavonoid content could be explained by genetic factors and 

by the different ability of species in synthesizing secondary metabolites. 
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Figure 2: Calibration curve for phenolic and flavonoid content determination 

3.5.Antioxidant activity of wild edible fruits 

Currently, the study of antioxidant activity has increased in the field of nutrition and food sciences. Antioxidant 

capacity is an estimate of the nutraceutical quality of a food and constitutes the biological activity responsible in part 

for the preventive effect against oxidative damage [20]. The scavenging effect of different concentration of fruits 

extract on the DPPH free radical was compared with standard antioxidant, ascorbic acid as shown in Table 6. At 100 

mg/L concentration, Kega fruit extract (85.4±0.72%) showed higher percentage of inhibition followed by Lenkuta 

(84.6±0.53%), Kurkura (84.4±1.9%), and Ishe (83.22±0.1%), While standard ascorbic acid showed 86.34±1.06% of 

inhibition at the same concentration. The IC50 value was calculated to estimate the concentration of the extract 

required to inhibit 50% of a radical. The IC50 values of Kega, Ishe, Kurkura, Lenkuata, and ascorbic acid obtained in 

DPPH assay were 108.31µg/mL, 286.47 µg/mL, 318.26 µg/mL, 401.7 µg/mL, and 34.37 µg/mL, respectively. The 

lower the IC50 value, the higher is the antioxidant activity of the test sample [57, 58]. Therefore, those fruit samples 

having the minimum/comparable amount of IC50 values compared to [59, 60] could have high antioxidant activity 

DPPH free radical scavenging.  
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Table 6: Free radicals scavenging activity of wild edible fruits 

Concentration 

(µg/mL)  

% Inhibition  

Ishe  Kega Lenkuata Kurkura Ascorbic acid 

20 75.4±0.63 68.1±1.05 76.8±0.26 76.9±0.79 41.88±0.47 

40 80.9±0.98 82.4±0.20 81.9±0.36 82.2±0.61 52.6±0.62 

60 81.6±0.62 83.7±0.59 83.06±0.32 83.06±0.85 65.04±1.39 

80 83.06±0.85 84.4±0.36 84.4±0.69 84.2±0.96 76.35±0.52 

100 83.22±0.1 85.4±0.72 84.6±0.53 84.4±1.9 86.34±1.06 

IC50% Value 286.47 108.31 401.7 318.26 34.37 

The data are presented as Mean ± SD.  

3.6. Biosynthesis of silver nanoparticle 

The color change, UV–Visible spectra of silver nanoparticles with its surface Plasmon resonance are shown in Fig. 3. 

When each fruit extract was mixed with silver nitrate solution at room temperature upon exposure to sunlight; the 

solution changes its color from colorless to deep red (Mimusops kummel Bruce ex A.DC), colorless to brown (Ziziphus 

spina-christi (L.) Desf.), yellow to reddish brown (Grewia ferruginea Hochst. ex A), and light yellow to light red 

(Rosa abyssinica R.Br.), which is a clear indication of silver nanoparticle formation. In the UV-visible spectroscopic 

observations of silver nanoparticles synthesized using fruit extracts, a maximum absorbance were observed from 431-

457 nm (Fig. 3). According to previous studies, it can be said that the spectrum values for Ag nanoparticles vary 

between 420-480 nm depending on the particle size, plant extraction concentration, chemical environment, and 

dielectric medium [29, 30]. Phytochemicals are involved directly in the reduction of the ions and formation of silver 

nanoparticles using biological methods [61]. Therefore, formation of silver nanoparticles can be rationalized by the 

involvement of phytochemicals (polyphenols, flavonoids and terpenoids) present in the aqueous extract of fruits as 

reducing and stabilizing agent.  
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Figure 3: UV–Visible spectra of (a) Ag NPs, (b) fruit extracts and its color changes 

4. Conclusion  

Results indicated that the wild edible fruits are the rich source of essential nutrients and other beneficiary 

phytochemicals with extraordinary antioxidant potentials. Therefore, utilization of these wild edible fruits could serve 

as material for dietary supplementation and functional food ingredients and may have a great role in nutraceutical 

development. The study revealed that these fruits are a very rich source of antioxidant polyphenols and could become 

an interesting raw material for the nutraceutical industry in addition to gaining acceptance as health-promoting food. 

Therefore, awareness of nutritional content and medicinal values of these fruits need to be created among communities 

to ensure appropriate exploitation and usage of these fruits in solving nutritional problems in the society. 
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