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Abstract: 

In this study, the primary phytochemical and biological screening of the aerial parts of Trichodesma ehrenbergii 

Schweinf. ex Boiss. (Family; Boraginaceae)has been done. Phytochemical analysis showed the presence of phenols, 

flavonoids, alkaloids, terpenoids, steroids, tannins, saponins, and sugars in different extracts of the aerial parts of 

T. ehrenbergii .The concentration of phenols, flavonoids, alkaloids and tannins and saponins were found in the 

range 138±0.8mg/g (as gallic acid equivalent), 123±0.6mg/g (as rutin equivalent), 1.3±0.6mg/g, 2.7±0.2mg/g and 

6.7±0.2mg/g, respectively. Combined and free amino acids analysis showed the presence  of 17 amino acids as free 

and protein amino acids. Glutamic acid (29.919ppm) and lysine (72.640ppm) represented as the major components 

of free and protein amino acids, respectively. The antimicrobial activity of methanol extract of the aerial parts of 

T. ehrenbergii against 6 bacterial strainsand 5 fungal strains by a pour plate technique method was determined.  
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INTRODUCTION: 
Trichodesma species has been examined for a 

variety of chemical constituents, viz., 

monocrotaline, supinine as pyrrolizidine alkaloids 

[1, 2]; hexacosane, α-amyrin, lupeol[3], non-

steroidal [4] and fatty constituents [5]. 

Trichodesma species have hepatotoxic [6], 

antitumor [7-8], anti-inflammatory [9] and anti-

diarrhoeal[10] activities. 

Trichodesma ehrenbergii Schweinf. ex Boiss. 

(Family; Boraginaceae), resembles Trichodesma 

africanum, but with cordate leaves. T. ehrenbergii 

is annual or perennating, erect herb, 15-45 cm high, 

densely short hairy, mixed with tubercle-based 

bristles. Stem somewhat diffusely branched. 

Leaves broadly ovate, obtuse to subacute, truncate, 

rounded or subcordate at base or abruptly narrowed 

into a petiole; lower leaves petiolate, upper leaves 

sessile. Inflorescence paniculate, terminal and 

axillary. Bracts minute; pedicels filiform, much 

longer than the calyx, densely hispid-pilose. Calyx 

4-5 mm long, lanceolate in fruit; fruiting calyx 

slightly longer, acute. Corolla pale-blue, with five 

brown spots at throat, campanulaterotate, 5-lobed; 

lobes long acuminate. Anthers villose. 

Nutletsscabrid, depressed-ovoid [11]. 

T. ehrenbergii, grows in sandy and gravelly wadis. 

Recorded in Egypt, Saudi Arabia, Sudan, Ethiopia, 

Somalia, Oman and Israel[12-15].  

At lower taxonomic level, the species of 

Trichodesma are still poorly investigated, and no 

recent revisions or monographic treatment, even for 

single geographic areas, have been yet published. 

So the present investigation deals with the 

qualitative and quantitative phytochemical analysis 

and biological screening of the aerial parts of 

Trichodesma ehrenbergii. 

MATERIAL AND METHODS: 

Collection of Plant Materials: 

T. ehrenbergii was collected from Gebel Elba 

region (south eastern corner of the Arabian desert 

of Egypt)[16], during spring season (2012). The 

collected plants were identified by Botany 

Department, Faculty of Science, Zagazig 

University and by comparison with plant 

description in flora of Egypt as well as herbarium 

specimens at Desert Research Center (Egypt). The 

aerial parts of T. ehrenbergii were dried under 

shade and then grinded to fine powder. 

PreliminaryPhytochemical Screening: 

Preparing of the Extracts: 

About1kgof air-dried aerial parts of plant materials 

was charged into soxhlet apparatus and extraction 

was carried out with following solvents 

successively. 1) Petroleum ether (40-60oC), 2) 

Chloroform, 3) Ethyl acetate, 4) Methanol. Each 

time before employing the solvent of higher 

polarity marc was dried. Each extract was then 

concentrated using rotary vacuum evaporator at 40-

50oC under vacuum then dried residue was 

collected in an opaque glass bottles for further 

studies. 

Proximate Analysis: 

Proximate analysis of the aerial parts of T. 

ehrenbergii such as water content [17], total 

inorganic matter (ash) and organic matter [18], 

total crude fiber [19], total carbohydrates (soluble 

and insoluble)[20], total nitrogen and protein 

content [21] and total lipid content [22], also, acid 

value, saponification value [23], ester value [24] 

and iodine value [25] were determined by standard 

methods.   

 

Preliminary Phytochemical Screening of the 

Aerial Parts of T. Ehrenbergii: 

The concentrated residue from the gradient solvent 

extracts of the plant material was used to detect the 

secondary plant metabolites, this include testing for 

tannins [26], testing for sterols and terpenes[27], 

testing of alkaloids [28,29], testing for flavonoids 

and phenolic compounds [30], testing for 

carbohydrates [26], testing for saponins[26], testing 

for anthraquinones[29]and testing for volatile oils. 

 

Investigation of total active Constituents: 

The total flavonoids were determined 

spectrophotometrically and calculated as rutin 

according to the method described by Samatha et 

al., [31] and Han et al., [32]. Total phenolic acids 

were estimated according to Makkar et al., 

[33].Total tannin were determined gravimetrically 

by copper acetate method according to Ali et al., 

[34]. This method depends on quantitative 

precipitation of tannin with copper acetate solution, 

then ignition of the copper tannate to copper oxide 

and weighing the residual copper oxide. Saponin 

content was determined calorimetrically according 

to Honerlogen and Tretter, [35].Alkaloid subjected 

to quantitative estimation by gravimetrically 

according to Woo et al., [28]. 

 

Amino Acid Contents: 

Free and protein amino acid contents were 

determined qualitatively and quantitatively by 

using LKBalpha plus amino acid analyser 

S433/SYKAM according to Steven et al.,[36]. 

Antimicrobial Assay: 

Microbial strains:  

Strains were obtained from the bacteria stock 

present at the research laboratory of bacteriology, 

Faculty of Science, Al-Azhar University. Gram-

positive species (Staphylococcus aureus, Bacillus 

subtilis and Enterococcus faecalis), Gram-negative 
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species( Klebsiella pneumonia, Escherichia coli 

and Pseudomonas aeruginosa) and fungi species 

(Fusarium oxysporum, Rhizoctonia solani, 

Aspergillus niger, Aspergillus flavus and Candida 

albicans) were tested. The methanol extract was 

dissolved in Dimethylformamide (DMF) for 

antimicrobial investigation at the final 

concentration of (10 mg / 1 ml). 

Minimum Inhibitory Concentration (MIC):  
To measure the MIC values, various concentrations 

of the stock, 100, 50, 25, 12.5, 6.25and 3.125mg/ml 

were assayed against the tested microorganism.  

Antibacterial Activity: 

In vitro antimicrobial assay of the methanol extract 

was carried out according to pour plate technique at 

concentrations (50, 25, 12.5, 6.25 and3.125mg/ml). 

Culturing and incubated of different bacteria 

species were carried out at 37°C for 24 hours. After 

the elapse of incubation periods, the diameter of 

inhibition zones was measured.  

Antifungal Activity: 

CzepakDox media was used for cultivation of 

fungal species. The medium was seeded with 

different fungal species. After solidification of 

media on plates, make pores in agar with cup-borer 

(15 mm) diameter. Five concentrations 100, 50, 25, 

12.5 and 6.25mg/ml of the methanol extract were 

transferred into the well. Dimethylformamide 

(DMF) was used only as a control. The plates were 

incubated for 7 days at 28°C. The inhibition zone 

formed by the extract against the particular test 

fungal strain determined as the antifungal activities 

of the extract. 

RESULTS AND DISCUSSION: 

Eco-Physiological Analysis: 

The eco-physiological analysis of the aerial parts of 

T. ehrenbergii showed that the moisture content of 

the sample was (38.5±2.10). This is expected since 

the sample has been subjected to drying for five 

days to reduce the moisture content. The results of 

organic and inorganic matter and crude fibres were 

summarized in table 1. Also the results of 

proximate analysis of the aerial parts of T. 

ehrenbergii and chemical properties of lipids were 

summarized in table 2 and 3, respectively. 

Table 1: Certain Pharmacopoeial Constant of 

the Aerial Parts of T. ehrenbergii 

Parameter % 

In organic matter ( total ash ) 14.50 ± 0.15 

Organic matter  85.50 ± 0.15 

Acid insoluble ash 6.90 ± 0.81 

Acid soluble ash 7.60 ± 0.50 

Water insoluble ash 10.01 ± 0.40 

Water soluble ash  4.49 ± 0.30 

Crude fibres 12.50 ± 0.30 

 

 

Table 2: Proximate Analysis of the Aerial Parts 

of T. Ehrenbergii 

Parameter % 

Water content  38.50 ± 2.10 

Total lipids 1.15 ± 0.07 

Total nitrogen 2.20 ± 0.08 

Total protein 13.75± 0.50 

Total carbohydrates 19.60 ± 0.20 

Total soluble carbohydrates 10.20 ± 0.40 

Total insoluble carbohydrates 9.40 ± 0.40 
 

Table 3: Chemical Properties (Acid, Ester, 

Iodine and Saponification Values) of Lipids of 

the Aerial Parts of T. Ehrenbergii 

Item  Result  

Acid value 19.23  ± 0.40 

Iodine value 84.87 ± 0.20 

Ester value 104.19 ± 0.25 

Saponification value 123.42 ± 0.20 

Phytochemical Screening: 

Phytochemical screening of the methanol extract of 

the aerial parts of T. ehrenbergii showed the 

presence of various phytoconstituents like 

alkaloids, Glycosides and/or carbohydrates, 

cardiacglycoside , sterols and/or terpenes, tannins, 

saponins, flavonoids and phenolic compounds as 

shown in table 4. 

Table 4: Preliminary Phytochemical Screening 

of the Aerial Parts of T. Ehrenbergii 

Parameters Result 

Alkaloids +ve 

Glycosides and / or Carbohydrates +ve 

Cardiac Glycosides +ve 

Saponins +ve 

Phenolic Compounds +ve 

Sterols and / or terpenes +ve 

Tannins +ve 

Flavonoids +ve 

Volatile oils -ve 

(+ve) mean present, (-ve) mean absent. 

Phenolic, flavonoids, alkaloids, tannins and 

saponins contents analysis showed that, the aerial 

part of T. ehrenbergii has high percentage of 

phenolic and flavonoid between active materials; 

the results were summarized in table 5. 

Table 5: Total active Materials of the Aerial 

Parts of T. Ehrenbergii 

Secondary Metabolites Dry Weight 

(mg/g) 

Total flavonoids (rutin) 123 ± 0.8 

Total phenolic acids (Gallic acid) 138 ± 0.6 

Total tannins 2.7 ± 0.6 

Total saponins 6.7 ± 0.2 

Total alkaloids 1.3 ± 0.2 
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Free and Protein amino acids: 

Free and protein amino acid contents of T. 

ehrenbergii have been evaluated. Seventeen amino 

acids as free and protein amino acids with different 

range of concentrations were determined. Glutamic 

acid (29.919 ppm) and lysine (72.640 ppm) 

represented as the major components of free and 

protein amino acids, respectively. While, 

methionine (1.840ppm)and aspartic acid 

(0.190ppm)were the minor components in both free 

and protein amino acids, respectively as shown in 

table 6.  

The remarkable percent of proline may be dueto 

increase in soil salinity. The salinity inhibited the 

transmission reactions, then the glutamic acid 

accumulated and transformed to other nitrogenous 

compounds such as proline [37]. High proline 

concentrations may help to protect cell metabolism 

and facilities recovery after stress[38]. Also proline 

improved the growth of salt stressed to cell cultures 

and that was attributed to the role of proline as an 

osmoprotectant for enzymes and membranes 

against salt inhibition [39]. 

Table 6: Free and Protein Amino Acids (ppm) in Aerial Parts of Trichodesma Ehrenbergii 

Amino Acids Free amino Acids Protein Amino Acids  

RT  Concentration (ppm) RT  Concentration (ppm) 

Aspartic acid 8.776 22.695 18.869 0.190 

Theronine 10.405 9.314 27.280 0.861 

Serine 11.293 9.708 29.920 1.001 

Glutamicacid 12.435 29.919 32.968 1.002 

Proline 15.179 9.327 44.859 8.660 

Glycine 20.080 12.935 48.016 4.213 

Alanine 21.483 12.694 50.237 6.406 

Cysteine  22.088 2.146 58.187 10.311 

Valine 23.515 13.046 59.824 6.6556 

Methionine 25.525 1.840 63.781 1.350 

Isoleucine 27.640 11.045 66.288 4.256 

Leucine 28.635 17.603 68.045 2.344 

Tyrosine 30.949 3.480 71.677 3.882 

Phenyl Alanine 32.179 10.370 75.744 1.907 

Lysine 38.936 6.739 97.504 72.640 

Histidine 35.419 6.878 108.747 11.173 

Arginine 44.515 7.877 125.269 28.794 

RT = Retention time 
 

Antimicrobial Screening: 

The antimicrobial activity of the methanol extract 

of T. ehrenbergii was evaluated by a pour plate 

technique method against bacterial species 

(Staphylococcus aureus, Bacillus subtilis, and 

Enterococcus faecalis, Klebsiella pneumonia, 

Escherichia coli and Pseudomonas aeruginosa) 

and fungal species (Fusarium oxysporum, 

Rhizoctonia solani, Aspergillus niger, Aspergillus 

flavus and Candida albicans).  

The minimum inhibitory concentration MIC was 

defined as the lowest concentration able to inhibit 

any visible bacterial growth [40, 41].The results of 

the MIC of the methanol extract of T. ehrenbergii 

were summarized in tables7 and 8. 

 

Antibacterial Activity: 

The results revealed that the maximum inhibitory 

responses are indicated after the treatment of all 

bacteria species with the concentration 50mg/ml of 

the methanol extract, while moderating inhibitory 

activity after treatment of all species with 25 and 

12.5mg/ml. On the other hand, there was no 

activity observed against most bacterial species at 

concentration 6.5 and 3.125mg/ml, the results were 

summarized in table7. 
 

Antifungal Activity: 

The methanol extract showed strongly inhibitory 

activity against all species at 100mg/ml 

concentration, while at 50mg/ml concentration 

showed moderate inhibitory activity against most 

strains. In addition, there was no activity observed 

against all fungal species at concentration 12.5 and 

6.25mg/ml as shown in table 8. 

MIC = Minimum inhibitory concentration, (-) = No 

inhibition zone 

The antimicrobial effect of methanol extract against 

these organisms may be due to the ability of the 

methanol to extract some of the active properties of 

some plants like phenolic compounds, saponins and 
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other secondary metabolites which are reported to 

be antimicrobial [42,43]. 

 

 

Table 7: Antibacterial Activity of the Methanol Extract of T. Ehrenbergii 

 

Bacterial  strains Inhibition zone diameter in mm MIC 

50 ml 25 ml 12.5 ml 6.25 ml 3.125 ml 

Staphylococcus aureus 19 11 7 - - 12.5 

Bacillus subtilis 23 15 9 - - 12.5 

Enterococcus faecalis 18 12 6 - - 12.5 

Klebsiella pneumonia 30 19 11 6 - 6.25 

Escherichia coli 41 29 20 11 - 6.25 

Pseudomonas aeruginosa 26 15 8 - - 12.5 

MIC = Minimum inhibitory concentration, (-) = No inhibition zone 
 

Table 8: Antifungal Activity of the Methanol Extract of T. Ehrenbergii. 

Fungal  strains Inhibition zone diameter in mm MIC 

100 ml 50 ml 25 ml 12.5 ml 6.25 ml 

Fusariumoxysporum 24 17 9 - - 25 

Rhizoctoniasolani 18 10 - - - 50 

Aspergillus niger 20 13 8 - - 25 

Aspergillus flavus 17 8 - - - 50 

Candida albicans 30 17 9 - - 25 

 

CONCLUSION:  

The aerial parts of T. ehrenbergii (family; 

Boraginaceae) have the potential to act as a source 

of useful drugs because of presence of various 

phytochemical components such as carbohydrates, 

proteins, lipids, phenols, flavonoids, alkaloids, 

steroids and tannins. The results are very much 

encouraging but scientific validation is necessary 

before being put into practice. 
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