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Abstract Salvadore persica is an evergreen shrub in the family Salvadoraceae. Among global Muslim community, 

Salvadore persica is commonly used for oral health hygiene. Some biologically active molecules like alkaloids, 

flavonoids, tannins have been isolated and identified from this plant. Phytochemical screening of Salvadore persica 

roots revealed the presence of flavonoids, saponins, coumarins, alkaloids, tannins, sterols and triterpenes. From the 

root ethanolic extract a dihydrochalcone has been isolated and partially characterized on the basis of its spectral 

data. Different fractions of Salvadore persica root have been assessed for antimicrobial activity. The chloroform 

fraction showed moderate activity against Pseudomonas aeroginosa. The ethanol and chloroform fractions exhibited 

partial activity against Staphylococcus aureus. 
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Introduction  

Salvadore persica is an evergreen shrub in the family Salvadoraceae. Among global Muslim community, Salvadore 

persica is commonly used for oral health hygiene [1]. Some biologically active molecules like alkaloids, flavonoids, 

tannins have been isolated and identified from this plant [2-4]. 

Aqueous extract of Salvadore persica contains, among others, flavonoids, tannins, saponins, alkaloids, cyanogenic 

glycosides and vitamin C [5-9]. Some of these constituents possess significant in vitro and in vivo antimicrobial 

activity [10-16]. The antiplasmodial potential of Salvadore persica has been reported [17]. It has been shown that 

Salvadore persica possesses antipyretic, analgesic, antiinflammatory, and diuretic effects [18]. The plant is 

traditionally used agains piles, scabies, leucoderma, gonorrhea, hook worms, rheumatism, cough and asthma [5, 19]. 

Seed oil is a natural remedy for skin infections and joint pain [20]. Fruit juice is said to be a general tonic [20-21]. 

 

Materials and Methods 

Plant Material  

Roots of Salvadore persica  were collected  from the premises Khartoum state- Sudan. The plant was authenticated 

by The Medicinal and Aromatic Plants Research Institute-Sudan. The plant material was shade-dried at room 

temperature and finally powdered. 

 

Microorganisms 

Organisms used for the antimicrobial assay are: 

Gram +ve: Bacillus subtilis  and  Staphylococcus aureus; Gram –ve Escherichia coli, Pseudomonas aeruginosa and 
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the fungal strain Candida albicans 

Media for microbial culture 

-Mueller Hinton agar – for bacteria 

-Sabouraud dextrose agar (Oxid, England) – for fungusm/Liter 

Equipments 

A Shimadzu UV spectrophotometer (model UV 240) was used for UV measurements. The 
1
H NMR spectrum was 

obtained on a Joel- Nuclear Magnetic Resonance (NMR) spectrophotometer, (Brucker AC-250) operating at 500 

MHz.  

Methods 

Extraction and Isolation of Flavonoids 

Powdered plant material (1.5 Kg) was macerated with 95% ethanol for 72h at room temperature. The solvent was 

removed under reduced pressure and the dried extract of Salvadore persica was applied as narrow strips on glass 

plates (20x20 cm) and run in 50% acetic acid. After the usual workup, a chromatographically pure flavonoid 

(compound I) was isolated.  

Antimicrobial Activity 

The antimicrobial activity was evaluated using the cup plate agar diffusion assay. Briefly, holes (6 mm in diameter) 

were made in the seeded agar. Aliquots of test sample (100 mg/ml) were added into each well on the seeded medium 

and allowed to stand on the bench for 1 h for proper diffusion and then incubated at 37
o
C for 24 h-for bacteria – and 

for three days at 25
o
C for fungi. The assay was performed in duplicate and the resulting inhibition zones were 

measured in (mm) and averaged. 

 

Results and Discussion 

Phytochemical Screening  

Salvadore persica root was screened for major secondary metabolites and the results are displayed in table 1. 

Table 1: Phytochemicals of Salvadore persica root 

 

 

 

   

 

 

 

 

Identification of compound I 

Flavonoids usually show in the UV two absorption bands; band I and II. Band I is due to the absorption of the 

cinnamoyl system, while band II originates from the benzoyl system. Flavones, flavonols, chalcones and aurones 

give band I and II, due to conjugation between the carbonyl function and the aromatic B ring, while flavanones, 

isoflavones, dihydroflavonols and dihydrochalcones give only band II in the range: 230-290nm. These classes of 

flavonoids lack conjugation between the B ring and the carbonyl function. 

 

Secondary metabolite Occurrence 

Saponins + 

Coumarins + 

Alkaloids + 

Flavonoids + 

Tannins + 

Steroids + 

Terpenes + 
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From the roots of Salvador persica a flavonoid-compound I- has been isolated in a chromatographically pure form 

by silica gel TLC. Compound I absorbs in the UV at λmax 271nm. Such absorption is characteristic of flavanones, 

isoflavones, dihydroflavonols and dihydrochalcones. Isoflavones possess a spectrum characterized by a shoulder in 

the range 300-340nm and such shoulder was not detected in the UV spectrum (Fig. 1). Dihydrflavonols are 

distinguished by a 3-OH function which was not detected via the sodium methoxide spectrum (a bathochromic shift 

was not observed in the spectrum) - see Fig. 2. Flavanones and dihydrochalcones are distinguished via their 
1
HNMR 

spectra. No multiplets characteristic of C-2 and C-3 protons of flavanones appeared in the 
1
HNMR spectrum (Fig. 5) 

of compound I (such resonances usually appear at δ2.80 and 5.20 ppm). These findings suggest that the isolated 

flavonoid is a dihydrochalcone.  

Some UV shift reagents are usually used in the chemistry of flavonoids for the specific detection of some 

hydroxylation on the nucleus of flavonoids. These are: sodium acetate (diagnostic of 7-OH); aluminium chloride 

(diagnostic of catechols and 3-, 5-OH functions) and boric acid which is diagnostic of catechols. These reagents 

afford bathochromic shift diagnostic of certain hydroxylation pattern on the skeleton of flavonoids. 

The sodium acetate spectrum (Fig. 3) of compound I failed to reveal any bathochromic shift indicating absence of a 

7-OH function. Also the aluminium chloride (Fig. 4) spectrum failed to reveal any bathochromic shift and thus 

suggesting absence of 3-, 5-OH groups as well as catechol moieties. 

 
Figure 1: UV spectrum of compound I 

 
Figure 2 : Sodium methoxide spectrum of compound I 

 
Figure 3: Sodium acetate spectrum of compound I 
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Figure 4: Aluminium chloride spectrum of compound I 

The 
1
HNMR spectrum (Fig. 5) showed a resonance at δ 1.78ppm assigned for an acetyl group. The multiplet at 

δ3.04-3.60ppm is due to sugar protons (this sugar was not identified in this study). The signal at δ4.10ppm was 

attributed to two methoxyl groups. The aromatic protons resonated at δ7.34 ppm. 

 
Figure 5: 

1
H NMR spectrum of compound I 

On the basis of the above argument, the following partial structure was proposed for the aglycone of compound I: 

 
Aglycone of compound I 

Antimicrobial Assay 

Different fractions of Salvadore persica root have been screened for  antimicrobial activity against five standard 

human pathogens. The results are depicted in Table 2. Tables 3 and 4 display the antimicrobial activity of standard 

drugs used as positive control. 

OCH3

O

C CH3

O
OCH3
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The chloroform fraction showed moderate activity against Pseudomonas aeroginosa. The ethanol and chloroform 

fractions exhibited partial activity against Staphylococcus aureus. 

Table 2: Inhibition zones of fractions 

Fraction 

(100mg/ml) 

Sa Bs Ec Ps Ca 

Ethanolic  10 -- --- --- -- 

n-Butanol -- -- -- -- -- 

Ethyl acetate -- -- -- -- -- 

Chloroform 10 -- -- 14 -- 

Sa.: Staphylococcus aureus 

Ec.: Escherichia coli 

Pa.: Pseudomonas aeruginosa 

Ca.: Candida albicans 

Bs.: Bacillus subtilis 

Table 3: Antibacterial activity of standard chemotherapeutic agents  

Drug Conc. 

mg/ml 

Bs. Sa. Ec. Ps. 

Ampicillin 40 

20 

10 

15 

14 

11 

30 

25 

15 

- 

- 

- 

- 

- 

- 

Gentamycin 40 

20 

10 

25 

22 

17 

19 

18 

14 

22 

18 

15 

21 

15 

12 

Table 4: Antifungal activity of standard chemotherapeutic agent 

Drug 

 

Conc. 

mg/ml 

An. Ca. 

Clotrimazole 30 

15 

7.5 

22 

17 

16 

38 

31 

29 
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