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Abstract 

Background and Aim: This paper reports, for the first time, the in vivo analgesic activity (AnA) of date 

(Phoenix dactylifera L., variety Mech-Degla) fruit tablets along with 3 % (w/w) lyophilized aqueous extract of 

olive (Olea europaea) leaves (DT-OLE).  

Materials and Methods: For both the date fruit powder (DFP) and olive leaves extract (OLE), flavonoids, 

alkaloids, tannins, saponins and anthocyanins were qualitatively identified. In the case of OLE, the qualitative 

screening of phenolic compounds was also carried out using HPLC. The AnA (in%) was evaluated through the 

acetic acid writhing test on 30 NMRI mice.  

Results: The DT-OLE at a dose of 200 mg / kg, bw showed an interesting AnA value (42%), which is equivalent 

to approximately 0.44 times of that (96%) of paracetamol (taken as reference), with the DFP displaying the 

lowest AnA (4%). Thus, the analgesic properties of DT-OLE might be attributed to OLE, and the DFP with the 

role of the taste masking agent.  

Conclusion: The AnA of DT-OLE was demonstrated. However, further studies are required. In all cases, 

considering their composition, investigated tablets might be classified as healthy dried infusions, healthy natural 

candies or functional food.  
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Introduction 

In some circumstances, due to the undesirable side 

effects of drugs, patients have little choice but to seek 

alternative treatment modalities, which has led to the 

latter's ever-increasing popularity in recent years (1).   

The date (Phoenix dactylifera L.) fruit, which is well 

known for its sweet taste, can also be considered as 

functional food due to its richness in bioactive 

compounds (2). Nevertheless, precise remedial effects 
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of date palm have not been completely examined (3). 

Olive (Olea europaea) leaves have been used since 

ancient times in traditional Mediterranean medicine. 

They are known in most countries as a traditional 

remedy for hypertension, diabetes, rheumatic 

diseases, etc. (4). More recently, Moghaddasi et al. (5) 

reported the possible beneficial impacts of the olive 

leaves ethanolic extract in managing the cerebral 

hypoperfusion-induced cardiac abnormality in rats. 

Olive leaves are also used as ingredients in various 

food, cosmetic, nutraceutical, and pharmaceutical 

formulations (6). Olive leaves are now used in the 

European Pharmacopoeia (7)  

There are a number of studies dedicated to the AnA of 

date fruits (3, 8)) and olive leaves (9-11). 

Nevertheless, to the best of our knowledge, no work 

has been dedicated on the AnA of food supplements 

and phytopharmaceuticals combining date fruits and 

olive leaves. The latter are widely known to be rich in 

oleuropein, and their most abundant bioactive 

compound is characterized by a very pronounced 

bitterness. This bitterness in turn affects their 

acceptance by consumers. In this respect, the use of 

date fruits as a universal carrier for plant extracts in 

general, and olive leaves in particular, has been 

suggested (12). In the United States of America and 

Europe OLE has been recognized as a dietary 

supplement (13). 

This paper reports the analgesic activity )AnA( in vivo 

(mice) of tablets (DT-OLE) from date (Phoenix 

dactylifera L., variety Mech-Degla) fruit powder 

(DFP) along with the olive (Olea europaea) leaves 

lyophilized aqueous extract (OLE) at rate of 3% 

(w/w). 

Materials and Methods 

Plant Material, Phytochemical Screening and 

Tableting 

The date fruits (Phoenix dactylifera L., variety Mech-

Degla) used in this work belong to the so-called 

common variety groups. They are characterized by a 

dry or semi-dry consistency and a low market value. 

The fruits were bought in Tolga (the southern region 

of Biskra, in the Algerian Sahara). 

The olive (Olea europaea, variety Chemlal) leaves 

were harvested in the region of Boumerdes (Eastern 

Algiers). The preparation of the DFP and OLE was 

carried out according to the procedures described by 

Iguergaziz et al. (12). They are briefly recalled here. 

Regarding the DFP, the whole date fruits were dried at 

40˚C in a ventilated oven (type GENLAB OVEN) to 

constant weight. They were then crushed and sieved to 

obtain a particle size powder ~ 400μm. The DFP was 

then stored at 4 °C in airtight containers protected from 

light, until use.  

The OLE was obtained by lyophilization of an aqueous 

extract previously prepared from olive leaves dried at 

40˚C for 24 hours. OLE was kept out of light in airtight 

containers at 4 ° C, until use. For both OLE and DFP, 

flavonoids, alkaloids, tannins, saponins and 

anthocyanins were identified according to qualitative 

chemistry methods described by Iqbal et al. (14).  

In the case of OLE, the qualitative screening of 

phenolic compounds was also carried using HPLC 

according to the method described by Hayes et al. (15). 

The HPLC was performed on the Agilent technologies 

1100 series platform, equipped with a UV-Visible 

detector. The column used was C18 (5 μm, 4.6 × 150 

mm). Elution was performed at 25 °C in gradient mode 

using a binary solvent mixture comprised of water 

acidified with 1% acetic acid (solvent A) and 100% 

methanol (solvent B). The flow of the mobile phase was 

1 mL/min and the injection volume of each sample was 

20μL. Phenolic monomers were detected at 280 nm. 

The peaks of the phenolic compounds (oleuropein, 

rutin, quercetin and caffeic acid) were identified via 

making a comparison between their retention time with 

those of standards analyzed in the same conditions. 

The DT-OLEs were prepared at the Research and 

Development Center (CRD, SAIDAL, GDC, Algiers) 

by direct compression using an eccentric press (type 

ED. Frogerais, OA 307). The proportion (3%, w/w) of 

OLE in the tablets was chosen taking into account 

consumer preference highlighted by a taste test (12).   

Animals 

Thirty NMRI breed mice (20 ± 2 g each) were used in 

the present study. These animals were provided by the 

pet shop of the Research and Development Center, 

Saidal, Algiers. They were reared under standard 

environmental conditions corresponding to a 

temperature of 24°C and a cycle of light 12h / 24h. The 

mice were fasted 17 h before the experiment. They were 

handled according to guidelines of the EU Directive 
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2010/63/EU for animal experiments. 

AnA Evaluation    

The AnA evaluation was carried out using the acetic 

acid writhing test which is known to be among the 

most common tests in evaluating the analgesic activity 

of non-narcotic analgesics (16). The method reported 

by Koster et al. (17) was applied. The mice were 

divided into five groups (G) of six mice.  One group 

received paracetamol, whereas other groups received 

processed plant products (diets) to be tested, namely 

DFP, OLE and DT-OLE. Paracetamol and plant 

products were suspended in distilled water and then 

administered to the mice by gavage at a rate of 0.5 

ml/mouse (Table 1). The diets were administered in 

form of suspensions in 15 mL distilled water. It might 

be worthwhile to remark that the pure OLE dose of 6 

mg/kg (bw) was deduced from the rate (3% ww) used 

in DT-OLE3 (18).  

After 30 min, 1% acetic acid was injected 

intraperitoneally at a rate of 0.1 ml / mouse. Ten min 

after the injection of acetic acid, the number of 

writhing movements in the form of contractions of the 

abdominal muscle was counted for each mouse for 10 

min. 

The AnA, expressed as percentage inhibition of 

writhes, was calculated according to the following 

equation: 

AnA (%) = 100. (1-Ct/Cc) 

 

where Ct is the mean of writhes observed in the treated 

group (G3, G4 or G5), and Cc is the mean of writhes 

observed in group G1 (negative control). 

Statistics 

The results are given as mean ± standard deviation. 

The Tukey one-way analysis of the variance 

(ANOVA) was performed using the XLSTAT software 

(2014). The difference was considered significant at p 

<0.05. 

All the animal experiments were observed according to 

the EU Directive 2010/63/EU for animal experiments. 

Results and Discussion 

Chemical screening 

The qualitative phytochemical screening has been 

given in Table 2.  

Concerning DFP, the results were in line with the 

scientific literature. For example, Al-daihan and Bhat 

(19) revealed the presence of flavonoids, tannins, 

alkaloids and saponins in the Mosaifah cultivar grown 

in Saudi Arabia. In the same way, on more than 50 

varieties of dates considered in a bibliographic 

research, Al-Shwyeh (20) also only mentioned this 

cultivar as a source of alkaloids and certain black 

varieties as sources of anthocyanins. With regard to 

OLE, flavonoids, alkaloids, saponins, tannins were 

cited to be contained in the aqueous extract of olive 

leaves (21). The absence of anthocyanins in OLE was 

to be expected since this group of polyphenols is mainly 

synthesized in colored fruits and vegetables. It was 

already reported that flavonoids, tannins and alkaloids 

from medicinal plants could exhibit analgesic and anti-

inflammatory properties in animal models (22, 23). 

Moreover, the total absence of saponins and 

anthocyanins in the two powders should be noted. 

The HPLC- phenolic profile of OLE has been shown in 

Figure 1. As it can be seen, the relative abundance of 

different compounds (with their respective retention 

times) can be estimated in the following decreasing 

order: oleuropein˃rutin˃quarcetin≈caffeic acid.  These 

Table 1: Animal Groups and Diets to be Tested for AnA. 

Groups Diet to be tested 

G1 Distilled water (0.5 mL/animal) 

G2 Paracetamol (200 mg/kg, bw) 

G3 DFP (194 mg/kg, bw) 

G4 OLE (6 mg/kg, bw) 

G5 DT-OLE (200 mg/kg, bw) 

 

Table 2: Results of the Qualitative Phytochemical Screening of 

DFP and OLE. 

Component DFP OLE 

Flavonoids + + 

Alkaloids - + 

Tannins + + 

Sapononins - - 

Anthocyanins - - 

DFP: date fruit powder, OLE: lyophilized aqueous olive leaves 

extract, +: presence of phytochemical component, and -: absence 

of phytochemical component. 
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findings are in concordance with those reported by 

numerous authors who underlined the predominance 

of the oleuropein in OLE (13, 22, 24). Moreover, it is 

known that polyphenols are able to train a synergistic 

interaction in terms of biological activities. 

AnA results 

The obtained AnA values have been illustrated in 

Figure 2.  

It should be emphasized that the AnA value of AnA 

should vary between 0 (when Ct =Cc, i.e. in the case 

of G1) and 100% (when Ct = 0). The same lowercase 

letters above the columns indicate no significant 

difference (p˃0.05) between the corresponding AnA 

values. See Table 1 for the identification of rat groups 

(G1, G2, G3, G4 and G5). From this figure, the AnA 

of the G2 group (positive control) (96%) was the 

highest (p˂0.05), followed by that (~ 43 %) of the G4 

(fed with OLE) and G5 (fed with DT-OLE) groups. 

Moreover, no significant difference was observed 

between AnA values for these last two groups 

(p˃0.05). The obtained results were consistent with 

those reported by Esmaeili-Mahani et al. (25) 

regarding ethanolic extracts of olive leaves at doses of 

200 mg/kg. These authors reported pain inhibition rates 

of approximately 42% and 62% depending on pain 

assessment mode. Furthermore, the AnA values 

reported here are higher than those (about 35 %) found 

by Zihad et al. (26) for Bangladeshi medicinal plant 

Chrysopogon aciculatus (at the dose of 500 mg/kg b.w. 

orally) and Jo et al. (27) for Korean medicinal plant 

Aucklandia lappa (sun-dried root at dose 150 mg/kg) 

The AnA value (~4%) of the G3 group (fed with DFP) 

was 10 times less than that of OLE. The AnA of the G3 

group with the G4 and G5 groups were compared. It 

was revealed that the DT-OLE3 AnA could only be 

attributed to the OLE as the minor component, and DFP 

served as the taste masking agent. Nevertheless, other 

authors have reported analgesic and ant-inflammatory 

activities of the date fruit (28). We believe that the 

analgesic activity of OLE could be attributed mainly to 

the combination of the effects of polyphenols and 

alkaloids which are known for their painkilling 

properties (25, 29, 30). Bahmani et al. (31) have pointed 

out that the analgesic effects of flavonoids and alkaloids 

could be explained by the inhibition of prostaglandin 

synthesis. At last, it seems there is an additive analgesic 

effect between DFP and OLE. As it has been indicated 

in figure 1, the observed AnA for DFT=3.8 % and for 

OLE was 39.5 %. It should theoretically be as follows:  

AnADT-OLE = (AnADFP)observed + (AnAOLE)observed = 3.8 + 

39.5 = 43.3 % 

The real value (43 %) of the AnA observed for DT-OLE 

(from Figure 1) is very close to the expected theoretical 

value (43.3 %), thus proving the additive analgesic 

effect between DFP and OLE. 

Conclusion 

The AnA of DT-OLE was demonstrated. However, 

further investigations are recommended. In all cases, 

considering their composition, the investigated tablets 

might be classified as healthy dried infusions, healthy 

natural candies, or functional food. 
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Figure 1. HPLC- polyphenolic compounds of olive leaves 

extract (OLE):  caffeic acid (1: 13.3 min), rutin (2: 30.5 min), 

oleuropein (3: 33.2 min), and quercetin (4: 36.8 min). 

 

 
Figure 2. Analgesic Activity (AnA) the Versus Mice Groups 

Differently Treated. 
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