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The aim of this study is to the estimation of the nutritive values, phytochemical study and the 

antioxidant and anti-inflammatory activities of ethyl acetate, tannins and crudes extracts from 

the aerial part of Calligonum comosum L’Hér. Which grow in South East of Algeria. 

According to the results obtained from the estimation of nutritive value, the plant is rich in 

proteins and lipids and very poor in carbohydrates. The results also showed a difference in the 

content of polyphenols and flavonoids. The crude extracts were high in polyphenols content in 

the ethanol extract 170.74±5.8 mg EAG/g Extract, and the best value of flavonoids in 

methanol extract 28.22±0.25 mg QE/g Extract. Chromatographic analysis by HPLC of 

methanolic extract has identified four phenolic compounds out of 38 peaks as: Gallic acid, 

Chlorogenic acid, Caffeic acid and Vanillic acid. The antioxidant activity was evaluated by 

three tests, the results of the DPPH• test, showed that methanol extract had the best scavenging 

than the other extracts (IC50: 2.09±0.02 μg/ml), But, in the hemolysis test, the values of the 

percentage of hemolysis were approximately the same at concentration 1 mg/ml between the 

extracts and standard used. In the reducing power test, its results showed that the tannins 

extract had the highest reducing power 79.17±5.22 µg/ml at Abs700nm=0.5. As for anti-

inflammatory activity, the methanol and flavonoids phase ethyl acetate extracts showed the 

best inhibitory effect against protein denaturation compared to other extracts. The effects were 

estimated 3.14mg E Diclofenac/mg Extract. 
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1. Introduction  

  Plants have many active compounds, are the richest bio-

resource of drugs of traditional and modern medicine [20], 

and this medicinal value is based on some chemical 

substances that produce a definite physiological action on 

the body [16]. 

Secondary metabolites are copious and chemically diverse 

[27]; they are defined as natural products, which differ in 

structure, function, and quantity [13]. These products can 

be classified in many ways based on their chemical 

structure, composition, solubility in various solvents, or 

pathway by which they are synthesized [7]. 

The imbalance between pro-oxidants and antioxidants is 
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called oxidative stress [3]. It is caused by lack of 

antioxidants or by the accumulation of free radicals, 

primarily the reactive oxygen species (ROS) and the 

reactive nitrogen species (RNS). After stimulation of the 

endogenous and external environment oxidative stress 

could lead to cell death and the dysfunction of physiology, 

which could contribute to DNA damage and inflammation 

[43]. 

Therapeutic use of medicinal plants is prominent in certain 

countries, and especially the developing countries in the 

absence of a modern medical system [39]. The abundance 

of active ingredients gives the plant remarkable 

pharmacological properties which could justify its multiple 

therapeutic indications and for which it is used in 

traditional therapy [23]. 

The larta or Calligonum comosum plant has been used in 

North Africa to treat stomachaches and ophthalmic 

problems, as well as for scenting and coloring hair. The 

dried leaves and stems are used to treat toothache. Its root 

decoction is used for gum lesions [47], and its fruits are 

edible and used for flavoring [8]; [10] worked to evaluate 

the effects of some extraction methods and solvents of the 

Polyphenols, flavonoid contents, and antioxidant activities 

from Calligonum comosum. The extracts Ultra-sound 

method showed good values compared to Maceration 

method it with two solvent. The study of [12] evaluated the 

in-vitro antibacterial activity of the crude ethanolic and 

methanolic extracts of Calligonum comosum L’Hér. It 

resulted in the most important antibacterial effect is 

observed with S. aureus to all concentrations of extracts of 

this plant. 

The objective of this work is to estimate the nutritive 

values, phytochemical study, antioxidant and anti-

inflammatory activities of ethyl acetate, tannins, and crude 

extracts from the aerial part of Calligonum comosum 

L’Hér.  from the Oued Souf region of southeastern Algeria. 

2. Materials and Methods 

2.1 Plant material 

The Calligonum comosum L’Hér. Which have been 

collected during the flowering period on the spring 2018, 

from Hassi Khalifa (El Oued, South East Algeria, 33° 

40'42" N and 7°13'35" E). The drying took place at room 

temperature, protected from light and moisture. After 

drying, the dry plants were crushed and stored in a dry 

place. 

2.2. Estimated nutritional value  

1 g of plant adds to 5 ml (TCA), mix in the magnetic 

shaking device for 5 min then centrifugal separation for 10 

min and 3000 rpm, supernatant 1 for the determination of 

carbohydrates, the deposit 1 on the add 2 ml of 

ether/chloroform (V/V) then centrifugal separation for 10 

min and 3000 rpm, supernatant 2 for the determination of 

lipids and deposit 2.5 ml of NaOH (0.1 N) is added for the 

determination the content of proteins. 

2.2.1. Carbohydrates dosage 

The carbohydrates are estimated according to the method 

of DuBois et al. [15], phenol (5%) and concentrated 

sulfurous acid are used, the absorbance is read at λ= 490 

nm, the standard used is glucose, the results are determined 

in mg of carbohydrates per gram of plant. 

2.2.2. Dosage of proteins 

The proteins are estimated according to method citing in 

Lowry et al. [28], the Folin-Ciocalteau reagent (V/V), 

NaOH (0.1 N), CuSO4 (0.5%) and KNaC4H4. O6 4H2O 

(0.1%) are used, the standard used is serum of BSA, the 

absorbance was measured at 750 nm using the 

spectrophotometer UV, the results are determined in mg of 

proteins per gram of plant. 

2.2.3. Dosage of lipids 

The lipids are estimated according to method citing in [19] 

with some modifications, the reagent Sulfophospho-

vanillinic and concentrated sulfurous acid are used; the 

tubes are placed in water bath at 100 °C. The absorbance is 

read at λ= 530 nm, the standard used is Soy, the results are 

determined in mg of lipids per gram of plant. 

2.3. Preparation of extracts 

2.3.1. Preparation of the crude extracts 

Ten grams of dry plant were macerated with 150 ml of 

methanol (99%), ethanol (96%) or distiller water at room 

temperature in dark for 24 hours. After filtration, the 

solvent was evaporated to dryness under reduced pressure 

in a rotary evaporator at 50°C for obtained the methanol, 

ethanol and aqueous crude extracts [12]. 

2.3.2. Extraction of Flavonoids phase Ethyl acetate 

Ten grams (10g) of dry matter were macerated with 150 ml 

of methanol at room temperature in dark for 24 hours. 

After filtration, the solvent was evaporated under reduced 

pressure in a rotary evaporator at 50°C. Then, we added 

150 ml of warm distilled water and 150 ml of Ethyl acetate 

and we put the new mixture in a separator funnel. After the 

separation, we got the Ethyl acetate phase for evaporated in 

a rotary evaporator at 50°C to get the Flavonoids extract 

(phase Ethyl acetate) [2]. 
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2.3.3. Extraction of Tannins 

Thirty grams (30g) of dry matter were macerated with 60 

ml of distilled water and 140 of Acetone at room 

temperature in dark for 72 hours. After filtration, the 

solvent was evaporated in a rotary evaporator at 50°C to 

remove Acetone. Then, we added 150 ml of 

Dichloromethane for separation of the organic and aqueous 

phases by separator funnel; the organic phases were further 

extracted with Ethyl acetate (150 ml) and evaporate at 

50°C [45].  

2.4. Determination of total phenolic contents in crude 

extracts 

The total phenolic contents of the crude extracts were 

determined according to the Folin-Ciocalteu's phenol 

reagent method of [38] with some modification; we mixed 

0.2 ml of the extract with 1 ml of Folin-Ciocalteu reagent 

(10%), then we added 0.8 of sodium carbonate solution 

(7.5%). After stirring the test tubes we let them rest for 30 

min, the absorbance was measured at 765 nm using the 

spectrophotometer UV. The total phenolic content was 

expressed as (mg of Gallic acid equivalents in gram of 

extract). 

2.5. Determination of flavonoids contents in crude 

extracts 

According to Chouikh et al. [10], we blended 1 ml of the 

extract with 1 ml of AlCl3 solution (2%). After stirring the 

test tubes, we let them rest for 60 min at room temperature, 

based on the measured absorbance 430 nm, and then the 

content of flavonoids in the extract was expressed in (mg 

of QE/g of extract). 

2.6. Chromatographic analysis by High-Performance 

Liquid Chromatography (HPLC)  

High-Performance Liquid Chromatography is a popular 

technique used the separation, identification and 

quantification of each constituent of a mixture [40]. HPLC 

is based on the interaction between the analyses, a solid 

stationary phase and the liquid mobile phase. By choosing 

the proper mobile phase and stationary phase chemistries, 

analyses can be separated based on hydrophobicity, size, 

charge and many other properties [4]. 

A High Performance Liquid Chromatography (HPLC) 

system, type Shimadzu LC 20 AL equipped with the 

universal injector (Hamilton 25 µL), an analytical column 

used was a Shim-pack VP-ODS C18 (4.6 mm×250 mm, 5 

µm), type (Shimadzu). UV-VIS detector SPD 20A 

(Shimadzu) was used, According to Khelef et al. [22], the 

principal work of HPLC was 20 µl of methanolic extract 

solution was injected into the flow of mobile phase. And 

we adjusted the high pressure that drives the mobile phase 

by using a pump. The separated compounds shall be 

determined using the column for 40-50 min with the 

mobile phase in the effluent of detected λ = 268 nm and to 

the computer which records the results as curves 

chromatographic.  

In this study the quantification of separated peaks was 

performed by calibration with standards. 

2.7. Evaluation of Antioxidant activity 

2.7.1. DPPH• free-radical scavenging test 

The DPPH scavenging activity of the extracts was 

measured by using the modified method of [6]. A volume 

of 1 ml of extract at different concentrations was added to 

1 ml of DPPH solution (0.1×10-3 M) in methanol. After 

incubation for 15 min at room temperature, the absorbance 

of the reaction mixture was measured at 517 nm.  

The percentage of inhibition was calculated by using the 

following formula: 

% inhibition=(Abscontrol - Abssample) / Abscontrol × 100 

In the DPPH free radical trapping test, ascorbic acid and 

BHT were used as standard. IC50 values are deduced from 

the regression equation corresponding to its calibration 

curve is expressed in µg/ml, IC50 is defined as the total 

antioxidant necessary to decrease the initial DPPH free 

radical 50% [22]. 

2.7.2. Hemolysis test 

This test is used to determine the ability of the plant 

extracts to protect the erythrocyte blood cells from damage 

or disruption of the cell membrane after exposing them to 

oxidative stress and free radicals by measuring the 

percentage of dissolved erythrocytes [14]. 

According to [11], a volume of 40 µl of erythrocytes of 

human was mixed with 2 ml of plant extract and conserved 

for 5 min at 37 °C. Then, we added 40 µl of H2O2 (30×10-3 

M), 40 µl of FeCl3 (80 ×10-3 M) and 40 µl of Ascorbic acid 

solution (50 ×10-3 M) respectively.  

After 1h of incubation at 37°C, the mixture was centrifuged 

with 700 Tour/min for 10 min. The absorbance of 

supernatant was read at λ=540 nm. 

The percentage of hemolysis was determined using the 

following formula:  

Hemolysis% = (Acontrol / Asample) × 100 

2.7.3. Reducing power test 

The presence of antioxidants in the extracts resulted into 

reduction of the ferric cyanide complex (Fe3+) to the 

ferrous cyanide form (Fe2+) [31]. 
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A volume of 0.5 ml of the extract was added to 1.25 ml of 

a phosphate buffer (0.2 M, pH 6.6) mixed with 1.25 ml of 

potassium ferrocyanide (1%). The mixture was incubated 

in a hot bath at 50°C for 20 min, the reaction is stopped by 

adding 1.25 ml of trichloroacetic acid (10%), the tubes 

were then centrifuged at 3000 rpm for 10 min.1.25 ml of 

the supernatant, mixing it with 0.25 ml of FeCl₃ (0.1%) 

and 1.25 ml of distilled water, the optical density was read 

at 700 nm [36].   

2.8. Anti-inflammatory activity (Albumin denaturation 

test) 

The albumin denaturation model was chosen to evaluate 

the anti-inflammatory properties in vitro of crude extracts 

of C. comosum. According to the method described by 

Elias & Rao [17] and Padmanabhan & Jangle [34] with 

some modifications. A volume of 1 ml of the extract at 

different concentrations was mixed with 1 ml of human 

albumin (5%). After 15 min of incubation (27 °C), the 

tubes are incubated in a water bath at a temperature of 70 

°C for 10 minutes. After cooling (in room temperature), 

their absorbance was measured at 660 nm. Diclofenac 

sodium is used as a standard. The results are expressed as 

mg diclofenac sodium equivalent per mg of extract. 

2.9. Statistical analysis 

The results obtained are expressed as an average ± SEM. 

Data analysis was performed by applying the ANOVA One 

Way test, using Excel software (Version 2010) which we 

used to carry out the tests as well as the curves.  

3. Results and Discussion 

3.1. The nutritive values of Calligonum comosum 

According to the results presented in (Fig. 1) C. comosum 

is rich in proteins and lipids and very low in carbohydrates. 

 

Fig 1. Nutritive values of Calligonum comosum plant. 

The results of nutritive values show that C. comosum 

contains a low amount of carbohydrates which can be 

returned to the physiological state related to the stage of 

plant development (flowering period) [30]. 

The plant contains a significant amount of lipids and 

proteins. The significance may be due to different 

environmental stresses which influence the plant 

physiology, and water stress over time induces oxidative 

stress which produces free radicals [32]. 

3.2. Determination of the total polyphenols and 

flavonoids  

In (Fig. 2) we observe ethanol, aqueous extracts, high 

contents of polyphenols, and the best values of flavonoids 

in methanol and ethanol extracts. Statistically the 

difference between the content of polyphenols and 

flavonoids according to the extract is very highly 

significant (p <0.001). 

 

Fig 2. Polyphenols (mg GAE/g Extract) and Flavonoids 

contents (mg QE/g Extract) in Calligonum comosum crude 

extracts.  

The contents of polyphenols and flavonoids in the ethanol 

extract are linked to the high solubility of phenols in polar 

solvents [18]. 

The variability of the content of polyphenols and 

flavonoids is due to several factors: the drying and 

extraction conditions, method, time, temperature, particle 

size, solvent, number of extraction steps [29].  

3.4. Chromatographic analysis by HPLC 

The result of the separation of methanol extract from C. 

comosum by HPLC is illustrated in the chromatogram (Fig. 

3). 

 

Fig 3. Profile of HPLC chromatogram of methanolic extract of C. 

comosum. 
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The HPLC has identified four phenolic compounds out of 

38 peaks in the methanolic crude extract of the C. 

comosum: gallic acid, chlorogenic acid, caffeic acid, and 

vanillic acid. The retention time of these compounds and 

their concentration are recorded in (Table 1). 

Table 1. Retention time and the concentration of some phenolic 

compounds identified in methanolic extract of C. comosum. 

Compounds 
Retention 

Time (min) 
Concentration (µg/mg extract) 

Gallic Acid 5.254 2.591 

Chlorogenic acid 13.271 16.881 

Vanillic Acid 15.467 0.213 

Caffeic acid 16.373 0.467 

The environment in which desert plants live indirectly 

determines the quality and quantity of the phenolic 

compounds produced [5]. We can explain some of our 

results of HPLC analysis: gallic acid helps the plants to 

adapt to the climatic conditions [11], Chlorogenic acid is 

considered one of the allelopathic compounds that plants 

use to compete with other plants in the same area. It also 

has a defensive role against fungal, bacterial, and viral 

pathogens [35]. Caffeic acid is a good stimulated for 

antioxidant activity [11]. Vanillic acid has a defensive role 

against bacteria, fungus, and viruses [41]. 

3.5. Antioxidant activity 

3.5.1. DPPH• free-radical scavenging test 

The results in (Fig. 4) show that the IC50 values were 

2.09µg/mL, 27.75, 30.13, 45.8, and 77.08 µg/ml for 

methanol, flavonoids, ethanol, tannins, and aqueous 

extracts respectively, and for standards the value registered 

with Ascorbic is 5.04µg/ml and 58.3 µg/mL with BHT. 

Statistically the difference between the IC50 values 

according to the extracts was highly significant (p <0.001). 

 

Fig 4. Value of IC50 (µg/mL) of DPPH free radical scavenging 

test of extracts of Calligonum comosum and standards. 

Regarding our results of DPPH• radical, methanol extract 

has a very high antiradical power compared to other 

extracts and standards because there is a direct correlation 

between antioxidant activities and the reducing power of 

the components of some extracts [44]. The extracts reduce 

and discolor the DPPH• radical due to their ability to yield 

hydrogen to the free radicals produced during peroxidation 

[21, 46]. 

3.5.2. Reducing power test 

Our results of the reducing power test in (Fig. 5) show that 

the extract from tannins has the best reducing power of all 

other extracts, but the ascorbic acid registered the best 

values in this test. 

Statistically the difference between the crude extracts was 

significant (p≤ 0.05) in the reducing power test.  

 

Fig 5. The concentration (µg/mL) values (at Abs: 0.5) in reducing 

power test of extracts of Calligonum comosum and Ascorbic 

Acid. 

Antioxidants are therefore considered to be reducers and 

activators of oxidants [37]. Some studies have also shown 

that the reducing power of a compound can serve as a 

significant indicator of its potential antioxidant activity [21, 

25]. The solvent and the quality of extraction also directly 

influence the antioxidant activity [10]. 

3.5.3. Hemolysis test 

All values of the percentage of hemolysis (Fig. 6) of 

extracts of Calligonum comosum in the hemolysis test were 

proximities. Statistically the difference between the crude 

extracts was not significant (p> 0.05) in the hemolysis test. 
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Fig 6. Percentage of Hemolysis (with C: 1 mg/mL) of crude 

extracts of Calligonum comosum and Ascorbic Acid. 

The rate of hemolysis has been shown to be much higher 

when red blood cells are treated with hydrogen peroxide. 

This could be attributed to the oxidative nature of hydrogen 

peroxide and its ability to destroy the cell membrane and 

consequently the release of hemoglobin from cells. 

Hydrogen peroxide can also cause toxicity by the hydroxyl 

radical: according to Kose & Dogan [24] H2O2 can cause 

degradation of hemoglobin, thus releasing Fe2+ ions 

generated by the reaction of the OH hydroxyl radical. The 

antihemolytic activity of plant extracts may be due to 

inhibition of the radical by the bioactive compounds in the 

extract which releases electrons to H2O2, thus neutralizing a 

water molecule [11]. 

3.6. Anti-inflammatory activity 

According to the results of protein denaturation (Fig. 7) the 

methanol and flavonoid extracts show the best values 

compared to other extracts. The difference between the 

three extracts was statistically highly significant in the 

albumin denaturation test (p <0.001). 

 

Fig 7. Effect of C. comosum extracts on protein denaturation 

(albumin). 

Protein denaturation is a process in which proteins lose 

their tertiary structure and secondary structure by the 

application of external stress such as a strong acid or base, 

a concentrated inorganic salt, an organic solvent, or heat 

[1]. Denaturation of proteins is one of the well documented 

causes of inflammation and leads to various inflammatory 

diseases [33]. The possible mechanism of denaturation is 

the alteration of electrostatic, hydrogen, hydrophobic, and 

disulfide bonds which maintain the three-dimensional 

structure of proteins [9]. The anti-denaturing activity of our 

extracts may be due to the interaction of certain 

components with two sites (present in certain proteins such 

as albumin) of bonds rich in tyrosine, threonine, and lysine 

[42]. Kurlbaum & Högger [26] reported that certain 

phenolic compounds such as flavonoids and phenolic acids 

possess the ability to bind to plasma proteins. 

4. Conclusion 

The estimation of the nutritive value of C. comosum was 

rich in proteins and lipids and very low in carbohydrates, 

and the results showed a big difference in the contents of 

polyphenols and flavonoids in the ethanol extract. 

The HPLC analysis of methanolic extract has identified 

four phenolic compounds out of 38 peaks: gallic acid, 

chlorogenic acid, caffeic acid, and vanillic acid. 

The antioxidant activity of the DPPH• test showed that the 

methanol extract had the best inertial capacity of all other 

extracts, But the values of the percentage of Hemolysis in 

the hemolysis test was approximately the same in all 

extracts of plant base and the standard used. The results of 

the Reducing power assay showed that the tannins extract 

had the highest reducing power of all other extracts. 

As for anti-inflammatory activity, the methanol and tannins 

extracts showed the best inhibitory effect against protein 

denaturation compared to other extracts.  

Conflict of Interest  

The authors declare that have no conflict of interest. 

 

 

 

 

 

 

15,01
14,13

15,95

11,04

17,00
16,32

0,00

2,00

4,00

6,00

8,00

10,00

12,00

14,00

16,00

18,00

% 

Hemolysis Percentage of Hemolysis 

3,14

2,65

0,24

3,14

0,64

0

0,5

1

1,5

2

2,5

3

3,5

Methanol

extract

Ethanol

extract

Aqueous

extract

Flavonoids

extract

Tannins

extract

mg 

Diclofenac 

E/mg 

Extract



Zakari et al./ Algerian Journal of Engineering and Technology 01 (2019) 031–037                                                                                  74 
 

 

 

References 

[1]. Anoop MV, Bindu AR. In-vitro Anti-inflammatory Activity Studies on Syzygium zeylanicum (L.) DC Leaves. International 

Journal of Pharma Research & Review. 2015, 4;8:18-27. 

[2]. Bekkara F, Jay M, Viricel MR, Rome S. Distribution of phenolic compounds within seed and seedlings of tow Vicia faba vs 

differing in their seed tannin content, and study of their seed and root phenolic exudation. Plant and Soil. 1998, 203:27-36. 

[3]. Binghua T, Shengji L, Wenjun C, Xinghuai S. The Association of Oxidative Stress Status with Open-Angle Glaucoma and 

Exfoliation Glaucoma: A Systematic Review and Meta-Analysis. Journal of Ophthalmology. 2019, Article ID 1803619:14 

pages. 

[4]. Bogusław B, Sylwia N. Hydrophilic interaction liquid chromatography (HILIC)—a powerful separation technique. Analytical 

and Bioanalytical Chemistry. 2012, 402;1:231-47. 

[5]. Bouzid W, Yahia M, Abdeddaim M, Aberkane C, Ayachi A. Evaluation de l’Activité antioxydante et Antimicrobienne des 

extraits de l’Aubepine monogyne. Lebanese Science Journal. 2010, 12;1:59-69. 

[6]. Brand-Williams W, Cuvelier ME, Berset C. Use of a free radical method to evaluate antioxidant activity. LWT - Food Science 

and Technology. 1995, 28:25-30. 

[7]. Carocho M, Ferreira ICFR. The role of phenolic compounds in the fight against cancer–a review. Anti-Cancer Agents in 

Medicinal Chemistry. 2013, 13;8:1236-58. 

[8]. Cheruth AJ, Alnaqbi KM, El-kaabi A, Odeh OW, Kandhan K, Maqsood S, Kurup SS, Sakkir S. In vitro antioxidant activities 

and screening of phytochemicals from methanolic and ethyl acetate extracts of Calligonum comosum L’Hér. Oriental 

Pharmacy and Experimental Medicine. 2016, 16:209-15. 

[9]. Chirisa, E., Mukanganyama, S., (2016): Evaluation of in Vitro Anti-inflammatory and Antioxidant Activity of Selected 

Zimbabwean Plant Extracts. Journal of Herbs, Spices & Medicinal Plants, 22(2): 157-172.  

[10]. Chouikh A, Adjal EH, Mekki M, Hemmami H, Feriani A, Rebiai A, Zaater A, Chefrour A. Comparison of ultra-sound and 

maceration extraction methods of phenolics contents and antioxidant activities of Saharian medicinal plant Calligonum 

comosum L’Hér. Journal of Materials and Environmental Science. 2016, 7;6:2235-9. 

[11]. Chouikh A, Alia F, Neffar S, Rebiai A, Adjal E, Chefrour A. Evaluation of phenolic contents (quantitative and qualitative) and 

antioxidant activities in different physiological phases of Genista saharae Coss. & Dur. growing in the Sahara of Algeria. 

Analele Universitatii din Oradea Fascicula Biologie. 2018,25;2:115-21. 

[12]. Chouikh A, Mekki M, Adjal EH. Effects of extraction methods on antibacterial activity of different extracts of Calligonum 

comosum L’Hér. growing in Sahara Algerian. International Journal of Recent Scientific Research. 2015, 6;4:3534-6. 

[13]. Dias DA, Urban S, Roessner U. A Historical Overview of Natural Products in Drug Discovery. Metabolites. 2012, 2;2:303-36.  

[14]. Dolci A, Panteghini M. Harmonization of automated hemolysis index assessment and use: Is it possible?. Clinica Chimica 

Acta. 2014, 432:38-43. 

[15]. DuBois MK, Gilles KA, Hamilton JK, Rebers PA, Smith F. Colorimetric method for determination of sugars and related 

substances. Analytical Chemistry. 1956, 28;3:350-6. 

[16]. Edeoga HO, Okwu DE, Mbaebie BO. Phytochemical constituents of some Nigerian medicinal plants. African Journal of 

Biotechnology. 2005, 4;7:685-8. 

[17]. Elias G, Rao MN. Inhibition of albumin denaturation and anti-inflammatory activity of dehydrozingerone and its analogs. 

Indian Journal of Experimental Biology. 1988, 26;7:540-2. 

[18]. Ghedadba N, Hambaba L, Ayachi MC, Aberkane H, Bousselsela SM, Oueld-Moukhtar SM. Polyphénols totaux, activités 

antioxydant et antimicrobienne des feuilles de Marrubium deserti de Noé. Phytothérapie. 2015, 13:118-29. 

[19]. Goldsworthy AC, Mordue W, Guthkelch J. Studies on insect adipokinetic hormone. General and Comparative Endocrinology. 

1972, 18;3:545-51. 

[20]. Hammar KA, Carson CF, Riley TV. Antimicrobial activity of essential oils and other plant extracts. Journal of Applied 

Microbiology. 1999, 86:985-90.  

[21]. Jeong SM, Kim SY, Kim DR, Jo SC, Nam KC, Ahn DU, Lee SC. Effects of heat treatment on the antioxidant activity of 

extracts from Citrus peels. Journal of Agricultural and Food Chemistry. 2004, 52:3389-93. 

[22]. Khelef Y, Chouikh A, Rebiai A, Neffar S, Chefrour A, Adjal EH, Alia F. Biochemical, quantitative and qualitative phenolic 

compounds, anti-free radical's activities of Calligonum comosum collected from different sites in the Algerian Desert. Biharean 

Biologist. 2019, 13;2:71-6. 

[23]. Konkon NG, Simaga D, Adjoungova ALN, Guessan KE, Zirihi CN, Kone BD. Etude phytochimique de Mitragyna inermis 

(Willd.) O. Ktze (rubiaceae), plante a feuille antidiabetique. Pharmacopée et médecine traditionnelle africaine. 2006, 14:73-80. 

[24]. Kose K, Dogan P. Lipoperoxidation induced by hydrogen peroxide in human erythrocyte membranes. 1. Protective effect of 

Ginkgo biloba extract (EGb 761). Journal of International Medical Research. 1995, 23;1:1-8. 

[25]. Kumaran A, Karunakaran RJ. In vitro antioxidant activities of methanol extracts of five Phyllanthus species from India. LWT - 

Food Science and Technology. 2007, 40:344-52. 

[26]. Kurlbaum M, Högger P. Plasma protein binding of polyphenols from maritime pine bark extract (USP). Journal of 

Pharmaceutical and Biomedical Analysis. 2011, 54;1:127-32.  

[27]. Li J, Zhao W, Li J, Xia W, Lei L, Zhao S. Research methods to study plant secondary metabolic pathways and their 

applications in the analysis of the biosynthetic pathway of stilbenes from Polygonum multiflorum -A review. Plant Omics 

Journal. 2014, 7;3:158-65. 

[28]. Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurments with the folin phenol reagent. Journal of Biological 

Chemistry. 1951, 193;1:265-75. 

[29]. Luthria DL. Influence of experimental conditions on the extraction of phenolic compounds from parsley (Petroselinum 

crispum) flakes using a pressurized liquid extractor. Food Chemistry. 2008, 107;2:745-52. 

[30]. Mebirouk BL, Cherif M, Boudechiche L, Sammar F. Teneurs en composés primaires et secondaires des feuilles d’arbustes 

fourragers de la région humide d’Algérie. Revue de Médecine Vétérinaire. 2014, 165:344-52. 



CHOUIKH et al / Algerian Journal of Biosciences 01(02) (2020) 068–075                                                                                75 

 

[31]. Moldovan ML, Bogdan C, Iurian S, Roman C, Oniga I, Benedec D. Phenolic content and antioxidant capacity of pomace and 

canes extracts of some Vitis vinifera varieties cultivated in Romania. Farmacia. 2020, 68;1:15-21. 

[32]. Nour El-Din NM, Fatma AA. Effect of seasonal variation on secondary metabolites and nutritive value of Crotalaria 

Aegyptiaca Benth. Egyptian Journal of Desert Research. 2004, 54;9:129-47. 

[33]. Osman NI, Sidik NJ, Awal A, Adam NAM, Rezali NI. In vitro xanthine oxidase and albumin denaturation inhibition assay of 

Barringtonia racemosa L. and total phenolic content analysis for potential anti-inflammatory use in gouty arthritis. Journal of 

Intercultural Ethnopharmacolog. 2016, 5;4:343-9. 

[34]. Padmanabhan P, Jangle SN. Evaluation of in-vitro anti-inflammatory activity of herbal preparation, acombination of four 

medicinal plants. International Journal of Basic and Applied Medical Sciences. 2012, 2;1:109-16. 

[35]. Rice EL. Some Roles of Allelopathic Compounds in Plant Communities. Biochemical Systematics and Ecology. 1977, 

5;3:201-6. 

[36]. Saague PWK, Moukette MB, Njimou JR, Biapa PCN, Tankeu FN, Moor VJA, Pieme CA, Ngogang J. Phenolic compounds 

from water-ethanol extracts of Tetrapleura tetraptera produced in Cameroon, as potential protectors against In vivo CCl4-

induced liver injuries. The Scientific World Journal. 2019, ID 523685:10 pages. 

[37]. Siddhuraju P, Becker K. The antioxidant and free radical scavenging activities of processed cowpea (Vigna unguiculata (L.) 

Walp.) seed extracts. Food Chemistry. 2007, 101;1:10-19. 

[38]. Singleton VL, Rossi JA. Colorimetry of total phenolics with phosphomolybdic-phosphotungstic acid reagents. American 

Journal of Enology and Viticulture. 1965, 16;3:144-58. 

[39]. Tabuti JRS, Lye KA, Dhillion SS. Traditional herbal drugs of Bulamogi, Uganda: plants, use and administration. Journal 

Ethnopharmacology. 2003, 88;1:19-44. 

[40]. Thammana M. A Review on High Performance Liquid Chromatography (HPLC). Journal of Pharmaceutical Analysis. 2016, 

5;2:22-8. 

[41]. Vaquero MJR, Alberto MR, Manca de Nadra MC. Influence of phenolic compounds from wines on the growth of Listeria 

monocytogenes. Food Control. 2007, 18;5:587-93. 

[42]. Williams LAD, O'Connar A, Latore L, Dennis O, Ringer S, Whittaker JA, Conrad JA, Vogler B, Rosner H, Kraus W. The in 

vitro anti-denaturation effects induced by natural products and nonsteroidal compounds in heat treated (immunogenic) bovine 

serum albumin is proposed as a screening assay for the detection of anti-inflammatory compounds, without the use of animals 

in the early stages of the drug discovery process. The West Indian medical journal. 2008, 57;4:327-31.  

[43]. Xiaole W, Chuqiao S, Jie Z, Guoming S, Zegeng L, Jingcheng D. Long Noncoding RNSs in the Regulation of Oxidative 

Stress. Oxidative Medicine and Cellular Longevity. 2019, 4:1-7. 

[44]. Yildirim A, Mavi A, Kara AA. Determination of antioxidant and antimicrobial activities of Rumex crispus L. extracts. Journal 

of Agricultural and Food Chemistry. 2001, 49;8:4083-9. 

[45]. Zhang SY, Zheng CG, Yan XY, Tian WX. Low concentration of condensed tannins from catechu significantly inhibits fatty 

acid synthase and growth of MCF-7 cells. Biochemical and Biophysical Research Communications. 2008, 371;4:654-8.  

[46]. Zheng CD, Li G, Li HQ, Xu XJ, Gao JM, Zhang AL. DPPH-scavenging activities and structure-activity relationships of 

phenolic compounds. Natural Product Communications. 2010, 5;11:1759-65. 

[47]. Zouari S, Dhief A, Aschi-Smiti S. Chemical Composition of Essential Oils of Calligonum comosum Cultivated at the South 

Eastern of Tunisia: A Comparative Study between Flowering and Fructification Stages. Journal of Essential Oil Bearing Plants. 

2012, 15;2:320-7. 

Recommended Citation 
Chouikh A., Chemsa A E., Aounallah C., Aounallah I., Alia F. Phytochemical study, nutritive value, antioxidant and anti-inflammatory 

activities of phenolic extracts from desert plant Calligonum comosum. Algerian Journal of Biosciences. 2020, 01;02:068-075.  

DOI : http://dx.doi.org/10.5281/zenodo.4395515 

 

 

 

 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

