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Pharmacognostic study of powdered stem and leaves of Salvadora 

oleoides Decne. was carried out for the authentication of powdered 

drug. Preliminary phytochemical screening of stem and leaves 

mainly revealed the presence of saponins, flavonoids, triterpenoids, 

acidic compounds, phenols, lipids, carbohydrates. Tannins were 

found to be present only in leaves while coumarins were detected 

only is stem. Alkaloids, glycosides, anthraquinones and steroids 

were found to be absent both in the stem and leaves. The 

pharmacognostic evaluation of both parts showed the visibility of 

varying colours using hot as well as cold test methods. Moreover, behaviour of the powdered drug 

was checked through various reagents using U.V light of both short and long wavelengths. 
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Physicochemical studies such as ash values, extractive values and moisture content of plant parts 

were carried out to confirm the identity of plant and to assure the quality and purity of the drug. 

Total ash content of leaves and stem was estimated to be 33.59% and 11.56% respectively. Water 

soluble ash content of leaves and stem was found to be 12.76% and 4.07% respectively. HCl and 

HNO3 insoluble ash content of the leaves was found to be higher as compared to the stem i.e. 5.09% 

and 5.97% in leaves and 1.69 and 2.3% in stem respectively. Extractive values such as water soluble 

extractive values, alcohol soluble extractive values, benzene soluble extractive values and chloroform 

soluble extractive values were also found to be higher in leaves as compared to that of the stem i.e. 

20.85%, 17.25%, 5.67% and 3.94% in leaves compared to 19.15%, 8.71%, 3.22% and 3.59% 

respectively in stem.  

 

INTRODUCTION 

Plants have played a promising role with respect to the maintenance and improvement of human 

health and quality of life over centuries by providing humans with valuable ingredients of medicines, 

seasonings, beverages, cosmetics, dyes etc. Herbal medicinal system ensures that natural substances 

present in the plants can play an important role to improve health and cure ailments. At present, 

most of the research has been focused towards plants all over the world that ensured the great 

potential of medicinal plants to be employed in various traditional systems. Now days, a great deal 

of public interest is quite evident with respect to the use of herbal remedies (Arulmozhi et al., 2007).  

The extraction and development of certain useful drugs and chemotherapeutic agents from the 

plants as well as use of traditional herbal remedies has resulted in the development of products from 

natural origin in the developed countries (UNESCO, 1998). The general opinion regarding the 

plant based products among society and medical community is that these are healthier, safer, and 

much more reliable than those of synthetic products (Benli et al., 2008). There is need to document 

the information of the traditional medicines as well as some initiative must be taken to standardize 

the plant material to be used as medicine (Ozarka, 2005).  
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Pharmacognostic techniques employed to standardize plant material involves physico-chemical 

constituents, fluorescence analysis and preliminary photochemical analysis (Anonymous, 1998). 

Certain phytochemical constituents having variable composition are occurring as secondary 

metabolites, primarily responsible for the healing properties of medicinal plants (Karthikeyan et al., 

2009, Lozoya et al., 1989). The most important of these compounds include alkaloids, terpenoids, 

steroids, phenols, glycosides and tannins (Abayomi, 1993). Therefore, medicinal plants form a 

diverse group of economical importance by providing the basic ingredients for indigenous 

pharmaceuticals (Aiyelaagbe et al., 2001; Augusti et al., 1996).  

Salvadora oleoides Decne. is small sized upto 9m tall tree belonging to the family Salvadoraceae 

(Anonymous, 2010 a). It possesses a short trunk, quite often twisted or bent, up to 2 m in diameter. 

Leaves are elliptic-lanceolate, coriaceous and somewhat fleshy, dark greenish-yellow when young, 

gray when mature. Flowers are stalkless, greenish-white, condensed in paniculate spikes, often 

clustered (Orwa et al., 2009). The plant is known with the medicinal properties that possesses anti-

diarrhoeal, anti-phlegmatic, anti-septic, carminative, deobstruent, detersive, diuretic, emmenagogue, 

resolvent and stimulant pharmacological properties (Anonymous, 2010 b). Ethnobotanically, leaf 

extract is used to prepare an ointment which is used by the locals for healing wounds (Khan, 1996). 

The fruit possesses a sharp, pungent, acrid and sweet-sour taste with a flavor, appetizer, laxative, 

carminative, alexipharmic, plays an important role to cure piles, tumors, bronchitis, diseases of the 

spleen, ascites. The root bark serves as a vesicant (Panhwar and Abro, 2007; Ahmad, 2007). The 

plant is also used to cure cold, flu and cough (Khan and Qaiser, 2006). Seeds of S. oleoides contain 

a thioglucoside, glucotropaeolin related to mustard oils of Cruciferae (Kjaer, 1963), while myristic, 

lauric and palmitic acids are found to be present in the seed fat (Khare, 2007).  

Since the plant is significantly used in traditional medicines and its pharmacognostic study is not 

previously documented, therefore present study was carried out to identify, characterize and 

standardize the drug plant parts and their phytochemical screening for the validation of folk claims. 
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Material and Methods 

Plant Material 

The first step in standardization of herbal drugs involves the correct identification of plant, 

microscopic and macroscopic characters. The plant specimens and materials were collected from 

Mianwali and identified at Quaid-i-Azam University Herbarium, Islamabad. (Fig. 1). Drug was 

powdered and stored at 250C in an air tight container. The chemicals used in the experiments were 

of analytical grade. Fresh material was shade dried, powdered and stored for future use.  

 

Organoleptic Evaluation 

The morphological characters such as color, odour, taste and texture of stem and leaves of Salvadora 

oleoides were studied. 

 

Preparation of plant extract 

The stem and leaves were washed in tap water, shade dried for 10 days and made into a fine powder 

using the laboratory mill. 100g of powder was extracted with different organic solvents including 

water, methanol and ethanol, was allowed to stand for three days. The extract was filtered through 

Whatman no.1 filter paper to remove all unextractable matter, including cellular materials and other 

constitutions that are insoluble in the extraction solvent. The entire extract was concentrated to 

dryness using rotary flash evaporator under reduced pressure.  

 

Macroscopic and Microscopic analysis of Leaf 

The macroscopy of leaf was studied according to the method of Brain and Turner (1975), while 

foliar epidermal anatomy was studied according to modified method of Cotton (1974) and Shultze’s 

method of maceration with improved technique (Subrahmanyam, 1996). 
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Preliminary Phytochemical Screening 

The primary metabolites like carbohydrates and fats were analyzed for their presence as per standard 

procedures (Kokate, 1986; Harborne, 1998). Similarly, the secondary metabolites like, alkaloids, 

flavonoids, saponins, terpenoids, phenols, tannins, glycosides, anthraquinones, coumarins, steroids, 

acidic compounds, resins and phlobatannins were also qualitatively assessed in the leaf and stem 

extracts of S. oleoides  (Herbrone, 1973; Trease and Evans, 1989; Sofowara, 1993 and Ngbege et al., 

2008). Furthermore, flavonoids (Boham and Kocipai, 1974), saponins (Obadoni and Ochuko, 2001), 

fats (A.O.A.C, 2000) and phenols (Singleton and Rossi, 1965) were quantitatively analyzed. 

 

Physico-chemical Evaluation and Pharmacognostic Studies 

Physico-chemical analysis i.e. percentage of ash values and extractive values were performed 

according to the methods prescribed (A. O. A. C., 2000; Indian pharmacopeia, 1966 ; WHO 

guidelines, 1992). Moiture content was estimated according to standard procedure of Sadasivam and 

Balasubramanian (1987). Flouorescence analysis was carried out according to the method of 

Madhavan et al. (2009 a); Madhavan et al. (2009 b) and Ansari (2010) with slight modifications. 

 

Results  

Organoleptic Evaluation 

The color, texture, odour and taste of the plant powder were analyzed and presented in Table 1. 
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Table 1. Organoleptic evaluation of powdered drug of stem and leaves 

Particulars 
Plant part 

Leaf Stem 

Colour Dull Green Grayish White  

Odour Characteristic Characteristic 

Taste Slightly Sweetish Tasteless 

Texture Leathery Glabrous 

 

Macroscopy of leaf: 

Leaves were simple, opposite, 1.5-7.5cm x 0.4-1.5cm in size, elliptic to lanceolate, apex acute to sub-

acute or obtuse, margins entire, coriaceous, dark green when young, grayish at maturity (Fig. 1). 

 

Microscopy of leaf 

Ordinary epidermal cells were found to be variously shaped with adaxial cells length 28.44µm and 

breadth 28.75µm (Fig. 2) while abaxial cells length was 21.56µm with breadth 33.75µm (Fig. 3). 

Stomatal length and breadth was observed to be 13.13µm x 5.63µm respectively. Guard cells were 

found to be 23.44µm long and 11.88µm broad. Unicellular trichomes were scarcely present both on 

abaxial and adaxial surfaces. Trichomes length was estimated 13µm with breadth of 4µm (Fig. 4). 

 

 

Fig 1: Salvadora oleoides Decne. 
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Fig 2.Adaxial Leaf  Epidermis 

 

Fig 3.Abaxial Leaf Epidermis 

 

Fig. 4. Trichomes features 

 

Physico-chemical Evaluation and Pharmacognostic Studies 

Physico-chemical parameters including extractive values, moisture content and ash content (i.e. 

water soluble ash content, acid insoluble ash content) of stem and leaves of Salvadora oleoides are 

presented in Table 2 and 3, while pharmacognostic evaluation of stem and leaves of Salvadora 

oleoides has been tabulated in Table 4. Behaviour of powdered drug of stem and leaves towards 

various reagents is evident from Fig. 5 and 6. 
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Fig. 5. Colour analysis of powdered drug of stem using various solvents 
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Fig. 6. Colour analysis of powdered drug of leaves using various solvents 
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Preliminary Phytochemical Screening 

Preliminary phytochemical screening of alcoholic extract of stem and leaves of S. oleoides showed 

significant results as shown in Table 5, while quantitative determination of saponins, fats and 

flavonoids have been presented in Table 6. 

 

Table 4. Preliminary phytochemical screening of powder and alcoholic extract of stem and leaves 

of Salvadora oleoides Decne. 

Sr. 

No. 

Test Performed Part Used Alcoholic 

Extract  

Using 

Powder 

1. Test for Tannins Stem - - 

Leaf + + 

2. Test for Saponins Stem + + 

Leaf + + 

3. Test for Flavonoids Stem + + 

Leaf + + 

4. Test for Triterpenoids Stem + + 

Leaf + + 

5. Test for Alkaloids Stem - - 

Leaf - - 

6. Test for Cardiac Glycosides Stem - - 

Leaf - - 

7. Test for Coumarins Stem + + 

Leaf - - 

8. Test for Acidic Compounds Stem + + 

Leaf + + 

9. Test for Anthraquinones Stem - - 
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Leaf - - 

10. Test for Phenols Stem + + 

Leaf + + 

11. Test for Steroids Stem - - 

Leaf - - 

12. Test for Carbohydrates Stem + + 

Leaf + + 

13. Test for Reducing Sugars Stem + + 

Leaf + + 

14. Test for Resins Stem - - 

Leaf - - 

15. Test for Pholabatannins Stem - - 

Leaf - - 

16. Test for Lipids/Fats Stem + + 

Leaf + + 

 

 

Fig 7. Quantitative determination phytochemicals of stem and leaves of S. oleoides Decne. 
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Discussion 

All the results obtained from present study have been presented in the respective tables. The 

powdered drug of stem and leaf of Salvadora oleoides were subjected to physico-chemical and 

phytochemical screening which were found to be very promising. 

Physico-chemical parameters are usually helpful in prevention of adulteration and in authentication 

of the crude drug. Ash values of a drug give an idea of earthy matter or inorganic composition 

present along with the drug which clearly depicts that ash value is indicative of impurities being 

present in the drug (Table 2). The ash content of a particular plant remains constant for that species, 

therefore serves an important parameter for the purpose of evaluation of any drug. Water-soluble 

ash is a good indicator of either previous extraction of the water-soluble salts in the drug or incorrect 

preparation. Acid insoluble ash value on the other hand indicates contamination with silicious 

material e.g., earth and sand. Moisture content is one of the important factors affecting the bacterial 

and fungal growth, which ultimately causes spoilage. Therefore, moisture content is an important 

parameter in controlling the quality of crude drug. Moreover, the percentage of active chemical 

constituents in crude drugs is given in terms of air dried drugs. Hence the moisture content of a 

drug should be determined. Extractive values are primarily useful for the determination of exhausted 

or adulterated drugs and these may provide the basis to identify the quality and purity of the drug. 

Standardization of extraction procedures contributes significantly to the final quality of the herbal 

drug (Handa et al., 2008). The pharmacognostic parameter may play its part to detect the 

authenticity of the medicinal plants. The basic purpose to carry out pharmacognostic and diagnostic 

characters is to standardize methods for the quality control and assurance in order to provide a 

baseline to commercialize plant constituents for herbal products (Anwar, 2006). 

Phytochemical screening of alcoholic extract of stem and leaves of S. oleoides showed significant 

results as shown in Table 5. Preliminary phytochemical screening of stem and leaves of Salvadora 

oleoides mainly revealed the presence of saponins, flavonoids, triterpenoids, acidic compounds, 

phenols, lipids, carbohydrates and reducing sugars. Tannins were present only in leaves while 

coumarins were found to be present only in stem. Alkaloids, glycosides, anthraquinones, steroids, 
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phlobatannins and resins were absent both in the stem and leaves. Quantitative determination of 

saponins, fats and flavonoids also yielded significant results. Majority of phytochemicals have been 

known to bear valuable therapeutic activities such as insecticidals (Kambu et al., 1982), antibacterial, 

antifungal (Lemos et al., 1990), anticonstipative (Ferdous et al., 1992), spasmolytic (Sontos et al., 

1998), antiplasmodial (Benoitvical et al., 2001) and antioxidant (Vardar-unlu et al., 2003) activities 

etc. The plants thus find their medicinal value due to respective phytochmical constituents they 

contains. Pharmacological activities have been reported about saponins such as antibiotic, antifungal, 

antiviral, hepatoprotective, anti-inflammatory and anti-ulcer (Oakenfull, 1986; Zhang, 2001). 

Tannins are basically used to heal inflammation, leucorrhoea, gonorrhea, burn, piles, diarrhea and 

as antidote in the treatment of alcaloidal poisoning (Buzzini et al., 2008). Phenols are very wide 

spread in nature. They range from simple structures having a simple aromatic ring to highly complex 

polymeric structures and often exist in glycosidic forms (Williamson and Manach, 2005). Tannins, 

phenolics, saponins, alkaloids and flavonoids have been linked or suggested to be involved with 

antibacterial and anti-viral activity while tannins and flavonoids are thought to be responsible for 

antidiarrheal activity (Enzo, 2007). Flavonoids are one of the most widely distributed natural 

products in plants. Investigations of the mode of action indicate that tannins and flavonoids increase 

colonic water and electrolyte reabsorption and other phytochemicals act by inhibiting intestinal 

mobility, while some components have been shown to inhibit particular enteropathogens (Enzo, 

2007). Therapeutically terpenoids exert wide spectrum of activities such as antiseptic, stimulant, 

diuretic, anthelmintic, analgesic and counter-irritant (Gokhale et al., 2003). Coumarins, phenolic 

substances made of fused benzene and alpha-pyrone rings, have long been recognized to possess anti-

inflammatory, antioxidant, anti-allergic, hepatoprotective, antithrombotic, antiviral, and 

anticarcinogenic activities. Alkaloids are considered to be associated with medicinal uses for 

centuries and one of their common biological properties is their cytotoxicity (Nobori et al., 1994), 

and their absence in this plant might prove helpful to lower the risk of poisoning by the plant. Thus, 

the pharmacological activities of this plant. 
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