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AbstractAbstractAbstractAbstract    
    
This study aimed to evaluate the dry crude latex extract from P. tomentosa, endemic to the Sahara, by 

determining the total content of polyphenols and flavonoids, and detecting the plant compounds by HPLC 
chromatography. Also, Antioxidant activity was measured through three tests: (BCB) beta-carotene/linoleic 
acid bleaching assay, (DPPH) radical scavenging and (FRAP) ferric reducing ability assay. In addition, anti-
inflammatory activity. The results showed that the dry crude latex extract of P. tomentosa showed moderate 

content of polyphenols and flavonoids in the dry crude latex extract of P. tomentosa. Besides, qualitative HPLC 

analysis led to the detection of a group of phenolic compounds of this extract that have therapeutic properties. 
Also, the studied extract had strong activity in the beta-carotene/linoleic acid bleaching test and the values 
obtained were very close to the reference gallic acid. The results also indicated significant antioxidant activities 
in the DPPH and FRAP assay compared to ascorbic acid. In addition, the strong effect of dry crude latex extract 
from P. tomentosa in inhibiting protein denaturation induced by albumin hyperthermia, compared to 

ASPEGIC®, which is used as a reference drug in infections. In conclusion, the results indicate that the dry crude 

latex extract of P. tomentosa has antioxidant and anti-inflammatory activity, which confirms the use of this 

extract in folk medicine, which could be a first step in introducing it into therapeutic applications. 
    
Keywords:Keywords:Keywords:Keywords: antioxidant activity; anti-inflammatory activity; crude latex; HPLC chromatography; 

Pergularia tomentosa L. 

 
 
IntroductionIntroductionIntroductionIntroduction    
 
Since ancient times, human have been interested in including natural products in the use of traditional 

medicine (Haidan et al., 2016). It has been used more 35.000 species medicinal purposes (Hafsia et al., 2020), 

improving health; Plants remain promising sources of bioactive compounds (Abdel-Aty et al., 2019) they 

protect cells from the damage of oxidative stress and various diseases caused by free radicals (ROS) (Yıldırım et 

al., 2019; Hafsia et al., 2020).  

https://www.notulaebiologicae.ro/index.php/nsb/index
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Therefore, the researchers focused their attention on natural antioxidants, especially those derived from 
plants that are able to clean and repair damage caused by free radicals that have antioxidant and anti-
inflammatory activities (Ernst Kerche-Silva et al., 2017; Yıldırım et al., 2019).  

P. tomentosa belongs to the Asclepiadaceae family (Lahmar et al., 2022). It is a wild perennial plant that 

grows in the Mediterranean regions, and in arid and semi-arid regions and it is 50 cm high (Al-Hinai et al., 

2018; Lahmar et al., 2018; Lahmar et al., 2022). It is classified as a poisonous plant with a distinctive odor (Al-

Hinai et al., 2018; Ads et al., 2021). It contains a sap called latex, which is used in folk medicine to accelerate 

wound healing and treat skin infections (Lahmar et al., 2022). Also, it has been shown to possess antioxidant 

and antifungal activity (Lahmar et al., 2018). 

Generally, latex is a viscous polymer exuded from various plant parts (Abdel-Aty et al., 2019; Salomé 

Abarca et al., 2019). It is produced and stored in specialized cells called laticifers (Ramos et al., 2019; 

Castelblanque et al., 2020). Due to the chemical diversity that distinguishes latex from other plant secretions, 

it has different biological and pharmacological activities. Popularly, latex has been used in the treatment of 
many ailments (Konno, 2011; Salomé Abarca et al., 2019; Castelblanque et al., 2020). As an anti-inflammatory, 

anti-diarrheal (Roy et al., 2005; Hua et al., 2015). In addition, it is used as an antifungal and antiviral (Yıldırım 

et al., 2019). In addition to these biological effects, it has powerful: antioxidant, antimicrobial and anticancer 

pharmacological properties (Abdel-Aty et al., 2019). 

Nowadays, phytotherapy, based on science, has become an important alternative trend in the world to 
find effective alternative natural medicines without unwanted effects. According to previous literature survey 
We found a limited number of studies of latex extract of P. tomentosa and due to the common use of latex 

without any studied background. 
Therefore, in this study, we sought to evaluate the phytochemical properties of latex extract of P. 

tomentosa by estimating the total phenolic and flavonoid content, performing qualitative analysis by HPLC 

chromatography, and determining anti-inflammatory activity. In addition, the antioxidant activity of three 
assays were measured: they included a ß-carotene/linoleic acid bleaching assay, DPPH radical scavenging and 
(FRAP) Ferric reducing power assay. 

 
 

Materials and MethodsMaterials and MethodsMaterials and MethodsMaterials and Methods    
 
Chemicals and reagents 

Folin-Ciocalteu Reagent (99%), Chloroform (99.8%) from Biochem Chenopharma Co, France, 
Aluminum Trichloride (AlCl3), Ferric Chloride FeCl3 (99.99%), Sodium Carbonate Na2CO3 (99.5%), 
Trichloroacetic Acid (99%) from Prolabo (USA). Ascorbic Acid (99%), Gallic Acid (99%), DPPH (2,2-
Diphenyl-1-picrylHydrazyl radical) (99%), Potassium Ferricyanide (K3[Fe(CN)6)(99%), Quercetin (95%), 
Methanol (99.7%), Acetonitrile (99.9%) and the phenolics standards all (99%) and all other reagents of 
analytical Chemicals were received from Sigma Aldrich co, St. Louis, MO, USA). 

 
Collection and preparation of plant material 

Latex was collected from the aerial parts of P. tomentosa in December 2022 in the Meguibra 

34°15'20.7"N 6°00'50.4"E” (El oued region). After identification of the plant material by Pr. Chouikh Atef, 
Head of the Laboratory of Biology, Environment and Health (LBEH), University of El oued, Algeria. A 
voucher specimen (LOST. St 17/010) has been deposited in the herbarium of Faculty of Natural Science and 
Life, University of El oued, Algeria. Sample were dried at room temperature away from light and moisture. 
Then the sample was ground and stored at 4 °C until future use. 
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Quantification of phytochemical compounds of crude latex from P. tomentosa  

Estimation of the total phenolic content (TPC) 
Total phenolic content of using the Folin-Ciocalteu method by Guha et al. (2010), with some 

modifications. 0.2 mL was taken from of dry crude latex extract from P. tomentosa was taken and 1 mL of Folin-

Ciocalteu reagent (10%) was added to it after 5 min of shaking. Add to the mixture 0.8 mL of diluted sodium 
carbonate (7.5%). After 40 min incubation at room temperature. The absorbance was measured at 765 nm. 
We reported the total the results for phenolic content in milligrams of Gallic acid equivalent per gram of dry 
crude latex extract. 

 
Estimation of total flavonoids content (TFC) 
The flavonoid content of crude latex extract was calculated using the Aluminum trichloride method, 

according to Chouikh (2020). We blended 0.5 mL of crude latex extract from P. tomentosa plant with 0.5 mL 

of AlCl3 (2%) solution after 15 min.  
The absorbance was measured at 430 nm of flavonoids content of dry crude latex in milligrams of 

quercetin equivalent (QE) per gram of dry crude latex. 
 

Qualitative analysis of by high-performance liquid chromatography (HPLC) 

In this study, in order to detect phenolic compounds, we use high-performance liquid chromatography 
(HPLC), which is the most widely used technique for the separation of phenolic compounds, a high-
performance liquid chromatography (HPLC) system, a Shimadzu LC 20 AL equipped with a universal injector 
(Hamilton 25 μL) The analytical column used was a Shimadzu VP-ODS C18 package (4.6 mm × 250 mm, 5 
μm), type (Shimadzu). A UV- VIS detector SPD 20A (Shimadzu) was used. 20 μL of a dry crude latex extract 
solution was injected into the mobile phase consisted in (acetonitrile /acetic acid 0.1% v/v) flow. Also, 
separated compounds were determined using the column for 40–50 min, Quantification of the separated peaks 
was performed by titration with standards with detection at λ = 268 nm (Chouikh, 2020). 

 
Evaluation of antioxidant activity  

DPPH**** free radical scavenging activity  
Scavenging activities were measured using 2,2-Diphenyl-1-picryl hydrazyl radical (DPPH), as per Ao et 

al. (2008), with some modifications. The reaction mixture consisted of 0.2 mL of different concentrations of 

dry crude latex extract from P. tomentosa with 1 mL of DPPH (0.1 x 10-3mol) solution prepared in methanol, 

repeated in triplicate. After the mixture was incubated for 30 min at room temperature in the dark. The 
absorbance was measured at 517 nm. Methanol used as a control, ascorbic acid as a positive standard, Inhibition 
of DPPH radical was calculated using the equation: 

I (%) = [(Abs control – Abs sample) /Abs control] × 100 
Where Abs control is the absorbance of the control and Abs sample is the absorbance of the tested 

sample or positive standard. The IC50 value which represented the concentration of the samples that caused 
50% inhibition was determined for all test samples according to Asamenew et al. (2011). it was expressed in 

mg/mL.  
 

ß-Carotene / Linoleic Acid Bleaching assay (BCB) 
The lipid peroxidation counteracting activity of latex from P. tomentosa using ß-Carotene/Linoleic Acid 

were determined, according to Nickavar and Esbati (2012), with some modification. A solution was prepared 
consisting of 2 mg ß-Carotene, 10 mL chloroform, 45 μL linoleic acid, and 400 mg Tween 40. The chloroform 
was evaporated, then distilled water saturated with oxygen was added until it reached 200 mL. 0.5 mL was taken 
for each sample prepared with methanol from several concentrations and 4.5 mL of the prepared ß-carotene 
solution was added to it, after which the tubes were incubated in a water bath at 50 °C for 2h. 
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Inhibition percentage of bleaching calculated using the following equation:  
I bleaching (%) = (Abs after 2h of assay/ Initial Abs) × 100 

The absorbance was measured immediately at initial absorbance and after absorbance after 2h of assay 
at 470 nm. Gallic acid was used as a positive control.  

 
Reducing power assay (FRAP)  
The ability to reduction of the ferric cyanide (Fe3+) to the ferrous cyanide (Fe2+) was measured according 

to the protocol described by Amarowicz et al. (2004). With a little modification. Briefly, 0.5 mL of latex extract 

were mixed with 1 mL of phosphate buffer (M:0.2, pH 6.6), 1 mL of potassium ferricyanide (1%). The mixture 
was incubated at 50 °C for 20 min and then 1 mL of trichloroacetic acid (10%) was added in order to stop the 
reaction. The tubes were then centrifuged at 3000 rpm for 10 min. Then 1 mL of the supernatant was mixed 
with 1.5 mL of distilled water and 0.2 mL of FeCl3 (0.1%).  

The absorbance was determined at 700 nm. Ascorbic acid was used as a positive standard. The effective 
concentration of dry crude latex extract from P. tomentosa, Ascorbic acid EC50 was calculated at absorbance 

0.5. 
 
Anti-inflammatory activity of dry crude latex of P. tomentosa  

The egg albumen protein denaturation method was adopted as an anti-inflammatory test. According to 
Boudebia et al. (2022): We mixed 0.05 mL of egg albumen (fresh chicken eggs) with 0.7 mL of phosphate-

buffered saline (M: 0.1, pH: 6.4) and 0.5mL of Different concentrations of dry crude latex extract. The mixture 
was incubated at 37 °C for 15 min and then immediately placed in a water bath at 70 °C for 5 min. After 
cooling, it was centrifuged at 3000 rpm for 10 min for latex extract or ASPEGIC®. Absorbance was measured at 

660 nm. The adoption of ASPEGIC® as a positive control (reference drug). The percentage inhibition of 

protein denaturation was calculated using the following formula: 
Inhibition (%) = [(Abs control – Abs sample)/Abs control] × 100 
Where in: Abs control is the absorbance in the absence of extract; Abs sample is the absorbance in the 

presence of the latex or the standard.  
 

Statistical analysis 

All the analyses of the tests were triplicated. Data were analysed and presented as an average and calculate 
the IC50 and EC50 values using Microsoft Excel (version. 2013), which was also used to plot the different curves. 

 
 
Results Results Results Results     
 
Analyse qualitative by HPLC of dry crude latex extracted from P. tomentosa  

This work is the first study to investigate the phenolic compounds of latex. HPLC analysis is the best 
method for the chemical characterization of a plant extract (Afsar et al., 2016). We used HPLC analysis to 

identify and quantify the concentration of phenolic compounds. HPLC analysis of our sample showed a high 
variation in phenolic acids as well as some flavonoids).  

The results are shown (Table 1) and (Figure 1). Where 03 phenolic compounds were detected: 
Quercetin (1235.33 μg/g dry crude Latex). followed by Chlorogenic Acid (41.99 μg/g dry crude latex) and p-
Coumaric Acid (14.84 μg/g dry crude Latex). Most of the phenolic compounds identified in the latex have 
various therapeutic properties besides their antioxidant, antitumor and anti-carcinogenic properties (Abdel-
Aty et al., 2019). 
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Table 1.Table 1.Table 1.Table 1.  Retention time and concentration of phenolic compounds identified from latex of  P. tomentosa 

Phenolic compoundPhenolic compoundPhenolic compoundPhenolic compound    Retention time (min)Retention time (min)Retention time (min)Retention time (min)    EquationEquationEquationEquation    
Concentration Concentration Concentration Concentration  

(µg/g dry crude Latex)(µg/g dry crude Latex)(µg/g dry crude Latex)(µg/g dry crude Latex)    

Quercetin 45.10 Y= 45378X 1235.33 

Chlorogenic acid 13.39 Y=21665X 41.99 

p-Coumaric acid 23.63 Y= 49495X 14.84 

 

 
Figure 1.Figure 1.Figure 1.Figure 1.  HPLC chromatographic profile of dry crude latex extracted from P. tomentosa 

 
Evaluation quantification of polyphenols and flavonoids content of dry crude latex of P. tomentosa  

The results are shown in (Figure 2) after using the equations of calibration curve (y= 13.99x +0.007, 
R2= 0.99) for total polyphenols and (y= 34.071x -0.028, R2= 0.98) for total flavonoid. The total polyphenols 
and flavonoids content of dry crude latex of P. tomentosa were (32.86 ± 0.001 mg GAE/g dry crude latex), 

(4.49 ±0.000 mg QE/g dry crude latex), respectively.  
 

 
Figure 2.Figure 2.Figure 2.Figure 2. Polyphenols and flavonoids content of dry crude latex of P. tomentosa 

 
As a result of surveying previous literature on this topic, there are a very limited number of studies on 

the latex extract of P. tomentosa. Shows the total phenolic and flavonoid content and their chemical 

composition. Based on previous studies, results obtained in this study differed from a study conducted by 
Lahmar et al. (2022), the total phenolic content TPC and total flavonoid content TFC of latex extract of P. 

tomentosa were reported as (62.3 mg GAE/g and 24.8 mg QE/g), respectively.  
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In another study conducted by Abdel-Aty et al. (2019), on three different plant species on latex extracts 

of Ficus carica, Ficus sycomorus and Euphorbia tirucalli the total content phenolic and flavonoid was 50.2, 88.0, 

10.5 mg GAE/g latex, respectively and 12.5, 34.0 and 4.3 mg CE/g latex, respectively.  
 Plant secondary metabolites are bioactive compounds with diverse pharmacological properties (Afsar et 

al., 2016). Among them are phenolic compounds and flavonoids, which play an important role as antioxidants 

and may be useful in protecting against many chronic diseases (Nickavar and Esbati, 2012), and anti-
inflammatories (Afsar et al., 2016).  

The different plant species of latex extract highlight this difference in plant chemistry. Therefore, it is 
believed that different environmental conditions, in addition to the difference in the entire collection period, 
may affect in one way or another the amount of synthesis of phytochemical metabolites, including polyphenol 
content (Sihoglu Tepe, 2021). 

 
Evaluation of antioxidant activity of dry latex of P. tomentosa 

The results indicate in (Table 2) and (Figure 3) the antioxidant Activity estimated by IC50 and EC50 
values of dry crude latex extract of P. tomentosa. 

 
Table 2.Table 2.Table 2.Table 2. The antioxidant activities of latex extract of P. tomentosa 

Extract /standardExtract /standardExtract /standardExtract /standard    
Antioxidant Antioxidant Antioxidant Antioxidant aaaactivitiesctivitiesctivitiesctivities    

ECECECEC50505050    mg/mLmg/mLmg/mLmg/mL    ICICICIC50505050    mg/mLmg/mLmg/mLmg/mL    

DDDDry ry ry ry CCCCruderuderuderude    latex latex latex latex  

ofofofof    P.P.P.P. tomentosatomentosatomentosatomentosa    

Ferric reducing power Ferric reducing power Ferric reducing power Ferric reducing power 
assayassayassayassay    

Free radical scavenging Free radical scavenging Free radical scavenging Free radical scavenging 
activity activity activity activity     

ßßßß----Carotene / Linoleic Acid Carotene / Linoleic Acid Carotene / Linoleic Acid Carotene / Linoleic Acid 
Bleaching assayBleaching assayBleaching assayBleaching assay        

2.42 ± 0.065 0.69 ± 0.066 0.04 ± 0.014 

Ascorbic acidAscorbic acidAscorbic acidAscorbic acid    0.03 ± 0.001 0.03 ± 0.001 / 

Gallic acidGallic acidGallic acidGallic acid    / / 0.01 ± 0.000 
IC50 value is the concentration of dry crude latex extract of P. tomentosa. Required to scavenge 50% of  either free radical 

scavenging activity    DPPH or ß-Carotene /Linoleic Acid    Bleaching assay. EC50 is the effective concentration of extract 
at which the absorbance was 0.5. Values are presented as means ± S.E. (n = 3). 
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Figure 3.Figure 3.Figure 3.Figure 3. Antioxidant activities of dry crude latex of P tomentosa extract 

 
The results of the ß-carotene/linoleic acid bleaching test resulted in a strong antioxidant activity for the 

latex extract of P. tomentosa, the values obtained were very close to the standard reference IC50: 0.04 ± 0.014 

mg/mL, compared to the gallic acid IC50: 0.01 ±  0.000 mg/mL. We can explain this to the presence of 
antioxidants that block the whitening of ß-Carotene by balancing linoleic acid and other free radicals formed 
in the process. Accordingly, the color of the reaction solution has been preserved for a long time in the presence 
of antioxidants (Afsar et al., 2016). 

The results revealed the radical scavenging potential of DPPH of latex extract of P. tomentosa values for 

were IC50: 0.69±  0.066 mg/mL. Compared to the reference standard of ascorbic acid 0.03 ±0.001 mg/mL, and 
a result of surveying previous literature,  

In another study in this regard conducted on the latex extract of P. tomentosa by Lahmar et al. (2022) 

indicates that it has an antioxidant activity for a high DPPH and its value at IC50: 12 µg/mL.  
Also, another study on latex extract showed three plant species: Ficus sycomorus and Euphorbia tirucalli 

to evaluate its antioxidant activity by assay free radicals scavenging DPPH, at values of IC50: 13.6, 7.0 and 6.0 
μg GAE/mL, respectively (Abdel-Aty et al., 2019).  

Contrary to the results obtained in this study, the reason for this difference is due to the different 
environmental conditions between the two countries, in addition to the difference in the collection time 
(Sihoglu Tepe, 2021). 

In the FRAP test the dry crude latex showed P.  tomentosa. less reduction capacity of values of EC50: 2.42 

±0.065 mg/mL compared to ascorbic acid, which was estimated at 0.03 ±0.001 mg/mL. Therefore, the 
efficiency of the latex extract of P. tomentosa in antioxidant assays can be attributed to the formation of 

hydrogen atoms of polyphenols contained in the latex extract under study with free radicals (Afsar et al., 2016). 

The qualitative analysis by HPLC chromatography revealed the presence of quercetin, chlorogenic acid 
and p-Coumaric Acid from the dry crude latex extract of P. tomentosa. Which could be enough for this plant 
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to be a natural source of antioxidants prevent oxidative damage that causes many different diseases (Dimitrios, 
2006), enhance health by preventing the formation of free radicals and converting them into less toxic 
compounds, in addition to restoring damaged molecules (Ali Amin et al., 2022) and for use in the food industry 

as a natural additive due to their natural antioxidant content (Kaska, 2018). 
Finally, these results conclude that the differences in antioxidant activity tests between the studied latex 

extract and these species may be attributed to the difference in geographical environments, in addition to the 
difference in the mechanism of action of these assays and the interaction between them on the one hand, and 
the variation in phenolic content between them on the other hand. As a result, these species had different 
antioxidant activity than what we obtained in this study (Hafsia et al., 2020). 

 
Anti-inflammatory activity of dry crude latex of P. tomentosa  

In this study, we used fresh egg albumen as a protein to test: the results are shown in (Table 3) and 
(Figure 4), the effectiveness of dry crude latex extract of P. tomentosa in protecting egg whites from 

denaturation (%) using a temperature increase of 70 °C, which was estimated at IC50: 0.19 ± 0.004 mg/mL 
compared to the reference drug ASPEGIC® with: 0.05 ±0.004 mg/mL.  

 
Table 3.Table 3.Table 3.Table 3. Anti-Inflammatory activity of dry crude latex of P. tomentosa 

Extract /standardExtract /standardExtract /standardExtract /standard    
AntiAntiAntiAnti----Inflammatory ActivitInflammatory ActivitInflammatory ActivitInflammatory Activityyyy    InhibitionInhibitionInhibitionInhibition (%)(%)(%)(%)    

ICICICIC50505050    mg/mmg/mmg/mmg/mLLLL    

Dry crude latexDry crude latexDry crude latexDry crude latex    ofofofof   P.P.P.P. tomentosatomentosatomentosatomentosa    0.19 ±0.004 

ASPEGICASPEGICASPEGICASPEGIC®®®®     0.05 ±0.004 

 

 
Figure 4.Figure 4.Figure 4.Figure 4. Anti-inflammatory activity inhibition (%) IC50 mg/mL of latex of P. tomentosa extract 

 
Accordingly, we conclude that the latex extract under study is effective and this is due to its 

phytochemical properties such as quercetin, chlorogenic acid and p-coumaric acid, which have effective 
Antioxidant and anti-inflammatory activities (Zhen et al., 2016; Yıldırım et al., 2019). 

Numerous studies have documented the causes of inflammatory diseases and arthritis, and one such 
factor can be attributed to tissue protein denaturation in vivo. Therefore, controlling before this occurs may be 

a viable alternative in finding and developing new anti-inflammatory drugs (Chandra et al., 2012).  

    
    
ConclusionsConclusionsConclusionsConclusions    
 
In conclusion, the results presented in this study provide a significant insight into the potential of dry 

crude latex of P. tomentosa and its therapeutic effects especially antioxidants and anti-inflammatory activities. 
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The studied latex extract is characterized by its richness of active bio compounds, which largely indicates its 
high abilities to inhibit the oxidation of linoleic acid, which can be included within the food industry as a 
promising additive due to its natural antioxidant content.  

In addition, it contains powerful therapeutic anti-inflammatory properties, which can be attributed to 
the phenolic compounds detected by high-performance chromatography (HPLC), such as: quercetin, 
chlorogenic acid, and p-Coumaric acid. 

Finally, we recommend further phytochemical analysis of the extract under study to identify and 
evaluate in vivo the specific compounds responsible for these powerful biological and pharmacological effects 

that may qualify for use as natural antibiotics against several diseases caused by oxidative stress and Which may 
conclude with the manufacture of a natural drug for some of these diseases and their prevention. 
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