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Olive (Olea europaea L.) leaves, which contain large amounts of phenols, are a common 

byproduct in the production of olive oil. When improperly processed, the by-products produced 

by the olive diligence can impairment the environment. Its leaves, which are made when olive 

trees are pruned and harvested and it is expected that foliage make up twenty �ve percent of 

pruning remains overall. These byproducts cost manufacturers money and have serious 

environmental implications. So, like other agronomical production wastes, partial reuse is 

something that should be pursued. These leftovers have a high concentration of bene�cial 

chemicals, if isolated, may be used in food, cosmetics and nutraceutical sectors. Objectives: To 

extract the bioactive compounds polyphenols and �avonoids in 70% ethanol extract and its 

antioxidant activity was done. Methods: The polyphenols were quanti�ed by Folin reagent and 

�avonoids by aluminum chloride methods respectively and the natural antioxidants were 

estimated by using free radical scavenging DPPH assay. Results: It was discovered that the 70% 

ethanol extract's total polyphenolic content was 65.50 ± 1.42 (mg GAE/g) and its total �avonoids 

were 11.85 ± 0.60 (mg QE/g). In 70% ethanol extract the % inhibition (DPPH) was 42.82±3.20-

88.40±5.18 while BHT has the % inhibition (DPPH) 30.4 ± 2.50-80.50 ± 4.68 at concentration 0.1-

0.5 mg/ml. Conclusions: The results indicating a noteworthy antioxidant activity in terms of 

radical scavenging activity. These results also wrapped up that the olive industry waste may be 

reutilized as a natural source of antioxidants in various sectors.

Traditional medicine has utilized therapeutic plants since 

prehistoric times. Numerous chemical components have 

been shown to serve a variety of purposes, such as defense 

against herbivorous animals, fungus, insects and illnesses. 

Olive belongs to Oleaceae family and is signi�cant 

historically, economically in all over the world especially in 

Mediterranean countries [1]. It is grown all throughout the 

globe, particularly in Pakistan, India, Australia and China, to 

meet the enormous demand for table olives and olive oil, 

both of which have health bene�ts [2]. Because of their 

extensive dispersion, they generate a large number of 

wastes that may be harmful to the environment. This 

majority of by-products are produced during olive tree 

trimming, fruit harvesting and oil production. The leaves 

were often burned or used as animal feed in the past that 

are squander resources and harm the environment while 

having little practical purpose [3]. Olive leaves have many 

health-promoting qualities since they contain a lot of 

biologically bioactive compounds such as phenolic acids, 

secoiridoids, pentacyclic triterpenes and �avonoids [4]. 

Recent study has demonstrated that its leaves have 

noteworthy bioactive substances, particularly TPC 

compounds, which encompass assorted actions/uses, 

including hypoglycemic, cardiovascular, improve brain 
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function, anticancer, anti-nociceptive [5, 6]. The leaves of 

olive are a by-product of agriculture that build up over the 

pruning and harvesting seasons, with annual volumes 

predicted to exceed 18 million tones. In western nations, 

these natural leaves are promoted as an active component 

in supplementary alternative therapies and dietary 

supplements. Additionally, research and clinical trials show 

that olive leaves extract has a preventive impact on illness 

and due to polyphenols. As a result of the mounting 

evidence, numerous pharmacological and nutraceutical 

products as well as novel uses for olive leaves extracts have 

been developed [7]. Antioxidants function as a disease 

preventative by eradicating reactive oxygen species (ROS), 

which are damaging to biological systems. Due to 

allegations of harmful side effects, the usage of common 

synthetic antioxidants has become a contentious issue [8]. 

As a result, a lot of current research has focused on �nding 

novel antioxidants that are similar to one another but come 

from natural sources. 

As a result, there has been an increase in interest in 

substituting them with natural substances that have a 

variety of biological functions, such as inhibiting the 

construction of radicals and altering the cell cycle. Due to 

these facts and in order to make better use of these 

byproducts and waste, the current study was conducted.
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M E T H O D S

In April 2023, the leaves of olive were obtained from an olive 

garden in Chakwal, Pakistan and identi�ed by a botanist. 

F r o m  S i g m a - A l d r i c h ,  b o u g h t  2 ,  2 - d i p h e n y l - 1 -

picrylhydrazyl, aluminum chloride, and the Folin reagent, 

methanol and ethanol. Distilled water was produced using a 

laboratory distillation machine. For the preparation of the 

olive leaves extract, one kilogram of olive leaves was �rst 

washed, dried for six hours at 50 to 60 ºC and then ground 

into a �ne powder (Figure 1). 20 gram of dried olive leaves 

were extracted with 200 mL of 70 % ethanol, while being 

shaken at 180 rpm (Local PCSIR made shaker), kept in the 

dark at 25 ºC for 12 hours. The supernatant under reduced 

pressure (50 ºC) was evaporated and residue was collected 

and stored at 4 ºC for further research [9]. With some 

modi�cations to the procedure in literature [10] a 

colorimetric test was utilized to determine the amount of 

phenolic component in the extract by Folin method [11]. 

Brie�y, 0.5 mL of Ciocalteu's phenol reagent was mixed 

with 0.1 mL of the sample. After three minutes, the 

combination received one milliliter of distilled water and 1.5 

milliliter of saturated Na CO  solution. After the reaction 2 3

was exposed to darkness for ninety minutes, the 

absorbance was measured at 765 nm. Total phenol content 

(TPC) values were computed by comparing the absorbance 

of each sample to a standard response curve created using 

gallic acid. A colorimetric test which was followed in order 

to measure the total �avonoid concentration in olive leaves 

70% ethanol extract by given literature [12]. The results 

were represented as mg QE/g after a calibration curve was 

created using quercetin. In a nutshell, 2.5 mL of a solution 

of 2% AlCl , H O was added to an aliquot of 0.5 mL of 3 6 2

solution, stirred equally and after ten minutes absorbance 

at 367 nm was measured. To gauge the antioxidant activity 

the procedure was followed by [13] had described it, with a 

little tweaking from Saeed et al., [14]. Brie�y, 004% DPPH 

solution in methanol was made. 3 ml of this solution was 

mixed with 0.1–0.5 mg/mL extract in a test tube and after 

waiting for 30 minutes, absorbance was measured at 517 

nm by using spectrophotometer. For each sample, a 

second reading was made. By using following formula, its 

antioxidant activity was measured:

Scavenging Effect (% I) =
A  - Acontrol sample 

Acontrol

× 100

The data were shown as ± standard deviation after three 

replications in every experiment of this study. SPSS 

Software version 21.0 was used for plotting graphs.

R E S U L T S

For extraction of polyphenols the dried olive leaves was and 

ground into a �ne powder (Figure 1) and extracted in 70 % 

ethanol for maximum recovery. The results of polyphenolic 

quantity of 70% ethanol extract revealed a high phenolic 

content of 65.50 ± 1.42 (mg GAE/g) as shown in table 1. 
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Figure 1: (a) Olive leaves with fruit, (b) Dried olive leaves, (c) 

Olive leaves powder

Flavonoids concentrations in this investigation were 

studied by using aluminum chloride and it was found that 

the concentration of �avonoids was 11.85 ± 0.60 (mg QE/g) 

as shown in table 1. Data are represented as mean ± SD.
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Table 1: TPC and TFC of 70% ethanol extract of olive leave 

powder

Bioactive Antioxidant Compounds Values (mg/g)

Total Flavonoids Content (mg QE/g)

Total Polyphenolic Content (mg GAE/g)

11.85 ± 0.60

65.50 ± 1.42

The antioxidant activity of 70% ethanol was examined at 

various dilution (0.1–0.5 mg/mL) and percentage inhibition 

(DPPH) ranging from 42.82±3.20-88.40±5.18 (Figure 2). The 

antioxidant results were compared with standard synthetic 

antioxidant Butylated hydroxytoluene (BHT) which showed 

the % inhibition (DPPH) of 30.4 ± 2.50 - 80.50 ± 4.68 (Figure 

3). The antioxidant activity of 70% ethanol of olive leaves 

was higher than standard antioxidant BHT.

Figure 2: % Inhibition (DPPH) of olive leaves 70% Ethanol 

extract

Figure 3: % Inhibition (DPPH) of standard antioxidant BHT

D I S C U S S I O N 

impact of the environment's climate, emergent period, 

warm temperatures, aridness, strong lunar contact, mud 

masterpiece and for extraction solvent employed can be 

utilized to explain this variation [16, 17]. The biological 

activities of plant extracts are due presence of its �avonoid 

content, narrated biological effects [18]. However, cultivar, 

growing environment and other variables can also affect 

�avonoid composition. This investigation's total �avonoid 

concentration was somewhat lower than that of research 

study, who found TFC of olive leave extracts with a highest 

value in methanolic extract (17.64 mg ± 0.07) and minimum 

value in petroleum ether (3.33 mg ± 0.07) [19]. Our �ndings 

also concur with given literature [20, 21]. 
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The results of this study were in accordance to those of a 

study by a researcher literature, who found that the 

phenolic content of olive alcoholic extract ranged from 21.3 

to 22.6 mg GA/g [15]. The Aljeddani (2020) studied the 

ethanolic extract of olive leave by HPLCC and showed the 

numerous compounds in HPLC chromatogram [11] (Fig. 4). 

He also stated that the ethanolic extract had total phenolic 

content (21.47±0.05 mg GAE/g), while its water extract (10.5 

± 1.23 mg GAE/g) and these results are greater than this 

study. Numerous factors, including genetic make-up, the 

Figure 4: Chromatogram of ethanol extract of olive leaves 

numerous polyphenolic compounds detected: Base peak 

area obtained by HPLC ESI/MS-TOF [11]

Oxidative blemish is concerned in the etiopathogenesis of 

a lot of illness and antioxidants participates an imperative 

position in preventing the development and string of many 

diseases [22]. In this study DPPH radical was used to gauge 

their free radical scavenging abilities. As a result of its 

simplicity and convenience, DPPH radical is now frequently 

utilized in assessments of radical scavenging activity [23]. 

Previous investigations have con�rmed the antioxidant 

activity of olive leaves of this study [24-26]. The DPPH test 

is based on the stable free radical with nitrogen-centered 

which have an ability to combine with H-donor compounds 

such phenolics and produce a stable molecule. According 

to the DPPH method, the antiradical potency of an 

antioxidant might be assessed by observing the decline in 

DPPH absorbance at 517 nm [27, 28]. These high 

antioxidant activities could be related to the presence of 

some bioactive compounds such as their high amount of 

total phenolic content (TPC) and �avonoids especially may 

be due to oleuropein, a well-known antioxidant derivative in 

olive leave extract [29, 30].

C O N C L U S I O N S

It is concluded that the 70% ethanol extract of olive leaves 

contains a considerable amount of TPC, TFC and free 

radical scavenging activity. Olive leaves can thus be 

regarded as a potential source of natural antioxidants.
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