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ABSTRACT 

Ehretia cymosa is a medicinal plant that is used for traditional medicine in many African 

countries including Ethiopia. The different plant parts of E. cymosa are used in traditional 

medicine for the treatment of several health problems such as Toothache, tetanus, dysentery, 

gastric ulcers, wound healing, and skin diseases. The aim of this study was to investigate 

chemical constituents, partially characterize isolated compounds of root extract of E. cymosa and 

testing antibacterial activities of crude extracts and isolated compounds. The successive 

extraction of the roots 500g powder was carried out using solvent systems n-hexane, 

dichloromethane, dichloromethane: methanol (50:50 % by volume), and methanol that afforded 

2.5 g (0.5%), 3.5 g (0.7%), 15.5 g 3.1%) and 5 g (1%) of crude extracts respectively. 

Phytochemical screening that was carried out by employing standard procedures revealed the 

presence of secondary metabolites such as alkaloids, tannins, saponins, steroids, flavonoids, 

phenols, glycosides, and terpenoids. Thus, dichloromethane: methanol (50:50 % by volume) 

extract was subsequently subjected to chromatographic separation which led to the isolation of 

three compounds EC-1, EC-2, and EC-3. Crude extract of dichloromethane/methanol (1:1) was 

subjected to column chromatography and afforded three compounds partially characterized using 

spectroscopic UV-Vis and IR analysis. The in vitro antibacterial activity evaluation of the crude 

extracts and isolated compounds was done on four different bacterial strains S. auras, E. coli, 

P. aeruginosa, and S. pyogen using the gar diffusion method. Among the bacteria strains used in 

the study, S. pyogene showed the widest zone of inhibition for methanol extract even though 

other extracts were antibacterial active enough. The observed antibacterial activities of the crude 

extracts and isolated compounds justified the traditional use of plants for the treatment of 

different bacterial infections. Thus, further testing is recommended on a large number of 

bacterial strains to decide their potential as candidates in the development of antibacterial agents. 

Key words: Antibacterial activity, crude extraction, Ehretia cymosa, Antibacterial activity, 

Phytochemicalscreening.
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CHAPTER ONE 

1. INTRODUCTION 

1.1 Background of the study 

A natural product is a chemical compound or a substance produced by a living organism, found 

in nature and having pharmacological or biological activity for use in pharmaceutical drug 

design [1]. Sources of natural products may be plants, marine organisms, animals, or 

microorganisms. A crude extract from any one of these sources typically contains novel, 

structurally diverse chemical compounds. The characteristic features of natural products 

responsible for their biological activity are chiral centers, architectural complexity 2. The 

natural compound that has some form of biological activity is known as the active principle and 

may lead to the discovery of a new drug. Many of today's medicines are obtained directly from 

natural sources3. 

The medicinal value of plants lies in some chemical substances that produce a definite 

physiological action on the human body. Contrary to synthetic drugs, antimicrobials of plant 

origin are not associated with many side effects and have an enormous therapeutic potential to 

heal many infectious diseases4. Nearly all cultures and civilizations from ancient times to the 

present day have used herbal medicines as antimicrobial sources to cure infections5. 

Plant-based antimicrobials represent a vast untapped source of medicines and are effective in the 

treatment of infectious diseases while simultaneously mitigating many of the side effects that are 

often associated with synthetic antimicrobials. Herbs are also an invaluable source of modern 

drugs. More than 25% of modern drugs are derived from plants6. 

Herbal drugs play a key role in health, especially in developing countries such as Ethiopia. 

Currently, herbal medicines are used to treat common diseases such as typhoid, pneumonia, and 

malaria because they are cheaper, easily available, and are believed to have fewer side effects. 

Herbal medicines have been used by billions of people around the world for thousands of years 

to treat various diseases [7]. According to WHO, traditional medicine can be defined as 

including diverse health practices, approaches, knowledge, and beliefs incorporating plant, 
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animal, and/or mineral-based medicines, spiritual therapies, manual techniques, and exercises 

applied alone or in combination to maintain well-being, as well as to treat, diagnose or prevent 

illnesses. Herbal drugs are unprocessed parts of the plant such as flowers, leaves, fruit, seeds, 

stem, wood, roots, or other plant parts which may be entire, fragmented, or powdered [8]. More 

than 80% of the population within developing countries relies on the use of herbal medicines for 

their primary health care due to their lower cost and accessibility in nature9. 

Medicinal plants are those plants that are used to cure human and animal diseases. They have a 

long history of use in most communities throughout the world. Around 80% of the world's 

population, especially in developing countries, is people who still use medicinal plants for their 

health problems. Many of these plants are readily available in rural areas and this has made them 

relatively cheaper than modern medicine [10]. Their medicinal uses can be attributed to the 

presence of phytochemical constituents [11]. 

Phytochemical constituents are naturally occurring molecules in leaves, fruits, vegetables, and 

roots of these plants. They are used as a defense mechanism and protect the plants from various 

diseases. They could be categorized as primary and secondary metabolites. Chlorophyll, 

proteins, and common sugars are included in primary constituents whereas classes of compounds 

such as terpenoids, alkaloids, flavonoids, saponins, tannins, steroids, anthraquinones, phenolic, 

and so on are considered secondary metabolites [12].  

1.2. Statement of the problem 

Even though, the different plant parts of E. cymosa are used in traditional medicine for the 

treatment of several health problems (Toothache, tetanus, dysentery, gastric ulcers, wound 

healing and skin diseases). No Phytochemical studies have been carried out on the root so far to 

identify its constituents. Therefore, the present study aimed to identify the chemical constituents 

(by taking its root) of E. cymosa to assess its chemical composition and perhaps substantiate the 

traditional use of the plant-based on scientific study. 
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1.3. Objectives  

1.3.1 General objective  

➢ The main objective of this research is to investigate chemical constituents of root of 

Ehretia cymosa and evaluate the antibacterial activity of the extracts and isolated 

compounds. 

1.3.2 Specific objectives  

The specific objectives of the present study were to: 

➢ To carry out the extraction of the root of Ehretia cymosa using organic solvents 

➢ To carry out phytochemical screening tests on the crude extract. 

➢ To isolate compounds from the crude extract using column chromatographic technique. 

➢ To evaluate the antibacterial activities of the crude extracts and isolated compounds using 

different bacterial strains and disc diffusion methods. 

➢ To partially characterize structures of isolated compounds by spectroscopic techniques 

UV and IR. 

1.4. Significance of the Study  

The results of this study would:- 

➢ Provide information about the nature of the chemical constituents of the root of E. 

cymosa.   

➢ The findings will be used to validate the traditional use of the plant against bacterial 

infections. They will also be an output to substantiate the existing conventional use with 

the observed screening results against pathogenic microorganisms.  

➢ Serve as a baseline for other researchers from related field who are interested to carry out 

further studies on the plant in search of new drugs. 
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CHAPTER TWO 

2. LITERETURE RIVIEW 

In this section, Genus of Ehretia, Ethnomedicinal uses, phytochemical studies, biological activity 

study reports and isolation of compounds from different parts of some Ehretia species are 

discussed briefly. 

2.1 Genus Ehretia 

The Ehretia genus has around 150 species belonging to the family Boraginaceae. Numerous species are 

substantially distributed in tropical Asia, Africa, Australia, Europe, and Northern America. All species of 

Ehretia are trees and shrubs [13]. It is a genus of flowering plants in the borage family, 

Boraginaceae. It contains the generic name honors German botanical illustrator George 

Dionysius Ehret (1708-1770). Deciduous shrub or small to medium-sized tree up to 20–25 m 

tall; low branching and crooked, up to 30 cm in diameter; bark surface grey to pale brown, with 

prominent lenticels, inner bark soft, white, spotted with orange-brown, quickly turning brown 

upon exposure; crown spreading, often with drooping branches; twigs short-hairy but soon 

becoming glabrous[14].  

Ehretia cymosa is a deciduous shrub or small tree, only growing up to 7 m tall in the western 

parts of its range, but can sometimes reach heights of 20-25 m recorded from Guinea to Southern 

Nigeria. It is a glabrous shrub with ovate leaves and white flowers. The fruit is black, ovoid to 

globose drupe, 2-6 mm long. The greyish-brown wood has alternate darker and lighter bands. 

The tree has many uses, supplying medicines, food, and wood for the local population [15]. 

These species are used in many herbal and traditional medicines in India and China because of 

their good response in many biological activities. Ehretia genus has reported the presence of 

phenolic acids, lignans, flavonoids, nitrile glycosides, quinonoids, steroids, triterpenoids, and 

pyrrolizidine alkaloid [16, 17].  

Genus Ehretia distributed in different parts of Africa, some in bush land and others in riverine 

forest. It is a popular hedge plant in Ethiopia which is traditionally used as febrifuge, laxative, 

pain-killer and cure for toothache. It is also used against diarrhea, skin wounds, stomach pain, 

paralysis, epilepsy, tonsillitis, typhoid, malaria, asthma, convulsions and to regulate menstrual 
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cycle [18-20]. In Ethiopia, stomach complaints are managed by crushing the roots in water and 

taking this infusion orally [21]. 

 

Figure 1. Aerial parts of E. Cymosa (Gidincho) photo taken by Sitota Asaminew, from sara’ra 

kebele, sidama region, Eth, Oct 28, 2023 G.C 

2.2 Ethnomedicinal uses of genus Ehretia 

Ethnomedicine broadly refers to the traditional medical practices concerned with the cultural 

interpretation of health, diseases, and illness that addresses the healthcare process and healing 

practices [22]. Ehretia species were used as ethnopharmaceuticals in folklore for the treatment of 

various ailments such as inflammation, cough, itches, swellings, pain, diarrhea, dysentery, fever, 

cachexia, and syphilis [23].  

In Zimbabwe, different parts of Ehretia obtusifolia are used for treating sore throat, teething 

pains in infants, menstrual pain, abdominal pains, and infertility in women [24]. In China, the 

species Ehretia thyrsiflora has been used to make kudingcha, a bitter tea [25]. In India, Ehretia 

laevis is used to treat headaches and ulcers, it also possesses potent anthelmintic, diuretic, 

demulcent, expectorant, and astringent properties. The inner bark of E. laevis is used as food 

[26].  

Ethnobotanical studies in various districts of Ethiopia reported that Ehretia cymosa (E. cymosa) 

is used for the management of headaches, abdominal pain, arthritis, and rheumatism [27-29]. It is 
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a popular hedge plant in Ethiopia that is traditionally used as a febrifuge, laxative, pain-killer, 

and cure for toothache [30, 31].  

The bark and leaf juice of E. cymosa are used to treat wounds because they are considered to be 

astringent. The bark and roots are boiled and are used traditionally in the treatment of epilepsy 

and menstruation problems. The bark decoction is applied externally in treating skin diseases. 

The roots and leaf extract are known to be poisonous, but with apparent inconsistency they have 

a reputation as an aphrodisiac [32]. The Maasai people use the roots to treat brucellosis while in 

Ethiopia crushed roots soaked in water are used to treat stomach complaints and the root juice is 

applied to wounds [21]. Ehretia acuminata is a wild medicinal plant found in Asia, America, 

Australia, and Africa. Many traditional claims are reported as medical treatments for various 

diseases like some kind of fever, dysentery and other health ailments. The bark of E. acuminata 

is useful in sores on the tongue, ripe fruit is edible and unripe fruit is used as a pickle by tribal1 

communities. Ethno-botanical surveys on genus Ehretia also suggest snake antivenom activity 

and anti-tubercular activity of different parts of different species [33]. The bark, fruit, leaf, root, 

root bark, stem and stem bark decoction or infusion of E. amoena are mainly used as 

anthelmintic and traditional medicine for fever, typhoid, sleeping sickness, wounds, menstrual 

problems, abdominal pains, sexually transmitted infections, skin diseases, vomiting, pain, muscle 

pain and gastro-intestinal problems and use of leaf infusion against hypertension [34]. 

2.3 Phytochemistry of some selected species of Ehretia 

In this section the phytochemical studies of E.rigida, E. amoena, E. laevis, E. longiflora, E. 

microphylla and E. cymosa is reviewed. 

2.3.1 Ehretia rigida 

In South Africa various researchers identified chemical compounds from the bark and leaves of 

E. rigida. Chemical compounds identified from E. rigida include α-amyrin(1), β-amyrin(2), β-

sitosterol (3), 1-triacontanol(5), and allantoin(4) from bark and leaves of E. rigida [35-38].  
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Figure 2. The chemical structure of compounds (1-5) isolated from bark (5) and leaves (1-4) of 

E. rigida. 

2.3.2 Ehretia amoena 

Researchers such as Chhabra et al and Räz et al. Identified phytochemical compounds such as 

Emodins (6) chrysosplenetin (7), chrysosplenol D (8), isolated from methanol extracts of the root 

and leves E. amoena [39-41]. 
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Figure 3. The chemical structure of compounds root (6) and leaves (7, 8) isolated from of E. 

amoena 

2.3.3 Ehretia laevis 

Joshi and Wagh, reported a GC-MS analysis to isolate the triterpenoids such as lupane (9), 

olenane (13), ursane (14), betulinic acid (10), betulin (11), lupeol (12), ursolic acid (15) α-amyrin 

(1), β-amyrin (2), bauerenol (16), bauerenol acetate (17) and β-sitosterol (3) from petroleum 

ether, chloroform and methanolic extracts of its barks and leaves of E. laevis[42-44]. 

                      



9 
 

                                         

          

Figure 4. Structures of compounds (1, 3, 9, 12, 16, and 17) bark and (10, 11, 13, and 15) leaves    

isolated from the extract of E. laevis. 

The structures of isolated compounds are methyl ester of 2-trimethylsiloxy-6- hexadecenoate 

(18), trimethylsilyl-eicosa-5,8,11,14-tetranoate (20) and 4-(dimethylaminomethyl5-

hydroxybenzofuran-3-yl)(4-methoxyphenyl) methanone (19), Methyl-14-methylhexadecanoate 

(21), Methyl-4,7,10,13,16,19-docosahexaenoate (22), Phthalic acid, butyl oct-3-yl ester (25), 

Z,Z4,16-octadecadien-1-ol acetate (23) and 9-(ethoxymethyl)-heptadeca-2,15-diene (24), (Figure 

5) have also been isolated from methanolic extract from the bark of E. laevis [42]. 
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Figure 5. The chemical structure of compounds (18-25) isolated from bark E. laevis Roxb 

Joshi and Wagh identified compounds, including hexadecyl-oxirane (26), phthalic acid, octyl 2-

propylpentyl ester (29), methyl-6,10-octadecadienoate (27), 3,7,11,15-tetramethyl-2-hexadecen-

1-ol (30), 2,4-bis-(1,1-dimethylethyl)phenol (28), 1,2-dichloro-2-methyl-propane (32), 1-chloro-

2-ethoxy-2-methoxy-propane (33), octyl ester of 1,2-benzenedicarboxylic acid (31), 4-chloro-

2,4-dimethylhexane (34) (figure 6) from chloroform extract of bark of the plant [42, 45]. 
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Figure 6. The chemical structure of compounds (26-34) isolated from bark E. laevis Roxb 

From petroleum ether extract of bark of the plant. These include 6,10,14-trimethyl-2-

pentadecanone(35),(12E,15E)-methyl octadeca-12,15-dienoate (36), 2-(4-chlorophenylsulfonyl)-

3-cyclohexylamino-propenenitrile(37),5,6,7,7a-tetrahydro-4,4,7a-trimethyl-2(4H)-

benzofuranone(38), methyl-8,11,14-heptadecatrienoate (39), 3,7,11,15-tetramethyl-2-hexadecen-

1-ol (40), methyl octadeca-8,11-dienoate (41), 6,10,14-trimethyl-2-pentadecanone (42), 15-

methylhexadecanoate (43) and 2-hydroxy-octadeca-9,12,15-trienoate (44) [46, 47]. 
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Figure 7. The chemical structure of compounds (35-44) isolated from bark E. laevis Roxb. 

Torane et al. [1] reported that the leaves of Ehretia laevis contains chemical constituents 

extracted by hexane and isolated dominantly hydrocarbon compounds such as docosane (45), 1- 

tridecene (46) and tetradecene (47) [48, 49]. 

      

 

Figure 8.  The chemical structure of compounds (45-47) isolated from leaves E. laevis Roxb. 

2.3.4 Ehretia microphylla 

Isolation of several compounds has been reported from its parts [50, 51]. The isolated 

compounds have been such as, 2-Propanol,1,1’-oxybis-(48), Benzenemethanol, alpha,-ethyl (49), 

Benzene,1,3-bis(1,1-dimethylethyl) (50), 1-(4-Ethoxyphenyl)propan-1-ol (51), Benzoicacid,4-

ethoxy-,ethyl ester(52), Tetradecanoic acid(53), Neophytadiene (54), Phytol (55), 

Hexadecanoicacid,2-hydroxy-1-(hydroxymethyl) ethyl ester (56), gamma-Sitosterol (57), 13 –

Docosenamide (58) From Chloroform, Hexane, Ethyl acetate, Methanol (1:1:1:1) extract of 

leaves part of E. micropphylla [50, 51]. 
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Figure 9. The chemical structure of compounds (48-58) isolated from the leaves part of E. 

microphylla. 

Reports have been shown that compounds such as, microphyllone(59), dehydromicrophyllone 

(60), hydroxymicrophyllone (61), cyclomicrophyllone (62), allomicrophyllone (63) have been 

isolated from methanol extract of the aerial parts of E. microphylla [52, 13]. 
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Figure 10. The chemical structure of compounds (59-63) isolated from the aerial part of E. 

microphylla 

Charisse et al. documented, the plant is recognized to contain a variety of phytoconstituents such 

as rosmarinic acid (89), bauerenol (10), α-amyrin (1), β-amyrin (2), kaempferol-3-O-rutinoside 

(64) and kaempferol-3-O-glucoside (65) from methanol extract of the leaves of E. microphylla 

[53]. 

                                                          

Figure 11. The chemical structure of compounds (64, 65) isolated from the leaves of E. 

microphyll. 

In another reports isolated compounds such as, Ehretianone (70), β-sitosterol (3), stigmasterol 

(69), α-spinasterol (68), campesterol (67), cholesterol (66) from methanol extract of the root bark 

of E. microphylla and Microphyllone (59) ethanol extract of the leaves of E. microphylla [54, 

55]. 
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Figure 12. The chemical structure of compounds (3, 59, and 66-70) isolated from the leaves of 

E. microphylla. 

2.3.5 Ehretia longiflora 

The methanolic extract of the root of Ehretia longiflora (Boraginaceae) afforded Eight 

compounds, ehretiquinone (71), ehretiolide (72), ehreticoumarin (73), ehretilactone A (74), 

ehretilactone B (75), ehretiamide (76), ehretine (77), and ehretiate (78), (+)-(2E,6E)-methyl-

10,11-dihydroxy-3,7,11-trimethyl-2,6-dodecadienoate (79), methyl linoleate (80) [56].  oleanolic 

acid (81), O-acetyloleanolic acid (82), 3-methylbut-2-enoic acid (83) [57], prenylhydroquinone 

(84), 4-hydroxy-3-prenylbenzoic acid (85), proglobeflowery acid (86) [58], syringaldehyde (87), 

2,3-dihydroxypropyl palmitate (88), from methanol extract of the root of E. longiflora [59]. 
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Figure 13. The chemical structure of compounds (71-88) isolated from the root of E.longiflora. 

Another Isolated compounds such as, menisdaurin(1), rosmarinic acid(89), sitosterol(67), 

campestero l(67), stigmasterol(69), and ursolic acid (7) have been isolated from the stem bark of 

E. longiflora [60]. 

            

Figure 14. The chemical structure of compounds (89, 90) isolated from the stem bark of 

E.longiflora. 
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2.3.6 Ehretia cymosa 

Three terpeniods compounds such as, α-amyrin (1), β-amyrin (2) and bauerenol (10) have been 

isolated from n-haxane extract of leaves of E. cymosa [61]. And ethyl acetate extract of the 

leaves of E. cymosa furnished two isomeric triterpenes identified as α-amyrin and β-amyrin [62]. 

Tole, Feso and Adane, reports of three triterpenoids identified as α-amyrin (1), β-amyrin (2), and 

bauerenol (3) isolated from dichloromethane: methanol ratio extract of root E. cymosa (H. 

verdcourtii) in Ethiopia [63]. 

In another Akintayo et al. reported as the chemical constituents of essential oils of the leaves of 

E. cymosa was obtained by hydro distillation. The leaves oil of E. cymosa comprised mainly of 

sesquiterpene hydrocarbon compounds represented mainly by trans-α-bergamotene (15.2%) 

(103), α-curcumene (14.5%) (104), and β-cedrene (14.0%) were isolated from the hexane extract 

of the leaves of E. cymosa [64].  

              

Figure 15. Structures of compounds (91-93) isolated from the leaves extract of E. cymosa. 

2.4 Biological activities of genus Ehretia 

The practice of plant based traditional medicine is predicated on hundreds of years of belief and 

observation. Today’s modern medicine was mostly derived from ancient herbal traditions 52. 

In rural Africa and Asia, medicinal plants have been prescribed by traditional healers, and 

because of their affordability and availability they have become fundamental in the African 

health care system 52, 65. Genus Ehretia Plants contain abundant natural products that exhibit 

different biological activities 66. In the genus Ehretia, literature has reported a wide variety of 

biological activities from extracts and isolated compounds [67].  

From methanol extract of the leaves of E. microphylla, rosmarinic acid (89) was isolated as one 

of the active inhibitory constituents [68]. Anti-allergic effects the ethyl acetate fraction of E. 
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microphylla showed inhibitory activity on exocytosis in antigen-stimulated rat basophils. The 

bioassay-guided separation afforded five benzoquinones. Microphyllone(59) and 

allomicrophyllone(63) showed strong activities (IC50 values were 33 and 36 µmol/L, 

respectively). Dehydromicrophyllone(60) and cyclomicrophyllone(62) had weaker activity (IC50 

values were 62 and 106 µmol/L, respectively). Hydroxymicrophyllone (61) was inactive [52]. A 

study of the antioxidant activity of leaf extract of E. laevis showed that it exhibited significant 

antioxidant activity with a minimal inhibitory concentration (MIC) value of 0.02 mg/mL [69]. 

Another study investigated the antioxidant capability of the leaves and stems of E. laevis, in 

which the ethanolic extracts of the leaves and stem were subjected to DPPH scavenging activity 

[70]. Two compounds ehretiolide(72) and prenylhydroquinone(84) have extracted from root of 

Ehretia longiflora are responsible for antitubercular activity[59]. While ehretianone(72), 

obtained from the root bark of E. buxifolia has antisnake venom properties [71]. 
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CHAPTER THREE 

3. Materials and methods 

3.1 Materials 

3.1.1 Chemicals  

n- hexane, dichloromethane and methanol, are used for gradient extraction, on the other hand 

ethyl acetate, and n-hexane for column elution, pre-coated TLC (silica gel, Uv 254nm and 

365nm) for chromatographic analyses and to determine phytochemicals, reagents like 

Dragendroff’s, dilute sodium hydroxide, ferric chloride, concentrated hydrochloric acid, 

concentrated sulphuric acid glacial acetic acid, acetic anhydride and chloroform was used. The 

chemicals used were purchased from Ran chem. Co. Ltd. Agents in Addis Ababa, Ethiopia. 

3.1.2 Instruments 

Rotary evaporator (Heidolph, UK) for concentration of crude extracts, Grant (GLS 400) 

thermostatic bath shaker were used. Oven N50L, GENLAB, WIDNES, ENGLAND), Analytical 

Balance ADAM ( AFP-110L), Iodine chamber, UV chamber (Uvitec). Infrared (IR) spectra were 

obtained from a Perkin Elmer BX infrared spectrometer (400 - 4000cm-1). All spectroscopic 

analyses were carried out at Hawassa University, Department of Chemistry. 

3.1.3 Plant materials collection 

The root of E. cymosa was collected on October 28, 2023, from Daye woreda, eastern sidama 

zone sidama region around Sagara kebele. The place is found in between Daye city and kinkamo 

kebele. It is 420 km far from Addis Ababa, the Capital city of Ethiopia, and 145 km from 

Hawassa University. 

3.2 Methods 

Preparation of plant specimen 

The collected plant morphological parts of the root were chopped into small pieces, air dried 

under shade on a plastic material for one month, and milled to a suitable size with a grinding 

machine to facilitate the extraction process. 
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Extraction 

The root of E. cymosa 500g was sequentially extracted with n-hexane, dichloromethane, 

dichloromethane/methanol (1:1), and methanol, using maceration techniques for 72 hrs with 

continuous shaking. The extracted matter was filtered using Whatmann No.1 filter paper, and the 

marc solvent in each gradient extract was removed using a Rotary evaporator under reduced 

pressure. The crude extracts of each solvent were stored in a hood until it became dry to 

determine the weight and safety for further analysis.General schematic flow chart indicates 

general extraction techniques (scheme 1). 

Scheme 1. The general outline of the procedures used in the extraction processes. 

 

 

 

   

 

 

 

 

                                                                             

                                                                     

 

 

                                                      

 

 

Powdered root of E. cymosa (500g) 

n-hexane extract Marc 

Dichloromethane extract Marc 

Marc Dichloromethane: Methanol 1:1 

extracts 

Methanol extracts  Marc 

3L, n-hexane, 72hrs,  

3L, Dichloromethane, 72hrs,  

3L, Dichloromethane: methanol 

1:1ratio 72hrs  

 

11;11;1;1, 72hrs,  
3L, methanol, 72hrs,  
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Phytochemical screening 

The phytochemical screening of various medicinal plants was carried out to analyze the presence 

of various secondary metabolites. The extracts were analyzed for the presence of various 

secondary metabolites (phytochemical constituents) such as alkaloids, saponnis, cholesterol, 

flavonoids, phenols, terpenoids, steroids and tannins 71. 

Test for alkaloids 

Extracts were dissolved individually in dilute hydrochloric acid and filtered using filter paper. 

Dragendroff’s Test: Filtrates were treated with Dragendroff’s reagent (a solution of Potassium 

Bismuth Iodide). The formation of a red precipitate indicates the presence of alkaloids. 

Tests for flavonoids 

About 0.2 g of each solvent crude extract was taken in different clean test tube and treated with 

few drops of sodium hydroxide solution. The formation of an intense yellow color, which 

becomes colorless with the addition of a dilute sulphuric acid, confirms the presence of 

flavonoids 72. 

Tests for phenols  

About 0.2 g of plant extract was weighed separately for each solvent extract and treated with a 

few drops of 5% ferric chloride and observed for the formation of a deep blue colour which 

indicates the presence of phenol 73. 

Tests for terpenoids  

When 0.3 g of plant extract was taken in a separate clean test tubes and 2 mL of chloroform was 

added and vigorously shaken, with evaporation for dryness. Then 3 mL of sulphuric acid was 

carefully added to form a layer and observed a reddish brown color interface to show the positive 

results for the presence of terpenoids 74. 
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Tests for tannins 

Each solvent crude extract plus 4 mL of distilled water and drops of ferric chloride were mixed, 

and the immediate green precipitate formation was observed as an indication for the presence of 

tannin 74. 

Tests for saponins 

Froth test: Extracts were diluted with distilled water to 20 ml and this was shaken in a graduated 

cylinder for 15 minutes. Formation of 1 cm layer of foam indicates the presence of saponins. 

Tests for steroids 

The crude extract was dissolved in 10 mL of chloroform and 2 mL of concentrated sulphuric acid 

was added by the sides of the test tube. The upper layer turns red and sulphuric acid layer 

showed yellow with green fluorescence which indicates the presence of steroids 72.  

Tests for cholesterol 

To 0.2 g of extract and 2 mL of chloroform was added in clean dry test tube. Then 10 drops of 

acetic anhydride and 2 to 3 drops of concentrated sulphuric acid was added. A red rose color 

changed to a blue-green color which confirms the presence of cholesterol 73. 

Test for glycosides 

The extract was hydrolyzed with dil. HCl, and then subjected to test for glycosides. Modified 

Borntrager’s Test: The extracts was treated with Ferric Chloride solution and immersed in 

boiling water for about 5 minutes. The mixture was cooled and extracted with equal volumes of 

benzene. The benzene layer was separated and treated with ammonia solution. Formation of 

rosepink colour in the ammonical layer confirms the presence of anthranol glycosides [61]. 

Solvent selection for Column Chromatography 

The TLC profiles of the crude extracts were analyzed in various solvent systems by increasing 

gradient of n-hexane in ethyl acetate with various proportions (90:10, 80:20, 70:30, 60:40, and 

50:50% by volume). Accordingly, this solvent mixture was found to be an appropriate solvent to 
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use in chromatographic separation with increasing gradient. The yield of n-hexane and 

dichloromethane extracts was too small to check the TLC profile in various solvent systems.  

The TLC profile analysis was carried out for dichloromethane: methanol and methanol extracts 

in different solvent systems to identify the appropriate solvent system for column 

chromatography. The TLC profile of dichloromethane: Methanol crude extract was conducted in 

n-hexane/ethyl acetate, ethyl acetate /chloroform, ethyl acetate: methanol, chloroform: methanol 

and many more combination by varying combination ratio. n-hexane: Ethyl acetate showed 

relatively good separation of components of the crude extracts. 

Compound isolation and partial characterization 

About 15.5 g of dichloromethane/methanol (1:1) dried crude extract was adsorbed onto 20g of 

silica gel and subjected to column chromatographic isolation (180 g silica gel 60-120 mesh size). 

The column was eluted with an increasing gradient of n-hexane in the ethyl acetate solvent 

system. The elution process was started by n-hexane and progressed through various ratios of an 

increasing portion of ethyl acetate in n-hexane. A total of 87 fractions were collected and each 

fraction was checked by TLC. The spots on the TLC plates were visualized using UV light (at 

254nm and 365nm). The collected fractions were concentrated using a rotary evaporator. 

Fractions were tested using TLC and those with the same TLC profiles were combined. Then, 

the structural elucidations of the compounds were carried out based obtained from the partial 

characterization of spectroscopic (UV-vis and IR). The elution process was started by pure n-

hexane (100%) and followed by n-hexane/Ethyl acetate mixture in different ratios. This 

successive elution was repeated for many times and a total of 87 fractions were collected as 

shown in Table 3. 
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Table 1, Column chromatography fractionation of the crude using n-hexane/ethyl acetate solvent 

system 

Fraction  

No 

Solvent system  Solvent ratio v/v (%) Volume  

1 n-hexane/ ethyl acetate 100:0 30 

2 n-hexane/ ethyl acetate 95:5 30 

3 n-hexane/ ethyl acetate 90:10 30 

4 n-hexane/ ethyl acetate 85:25 30 

5 n-hexane/ ethyl acetate 80:20                                30 

6 n-hexane/ ethyl acetate 75:25 30 

7 n-hexane/ ethyl acetate 70:30 30 

8 n-hexane/ ethyl acetate 65:35 30 

9 n-hexane/ ethyl acetate 60:40 30 

10 n-hexane/ ethyl acetate 40:60 30 

11 n-hexane/ ethyl acetate 35:65 30 

12 n-hexane/ ethyl acetate 30:70 30 

13 n-hexane/ ethyl acetate 25:75 30 

14 n-hexane/ ethyl acetate 20:80 30 

15 n-hexane/ ethyl acetate 10:90 30 

16 n-hexane/ ethyl acetate 0:100 30 

17 Methanol in ethyl acetate 10:90 30 

18 Methanol in ethyl acetate 20:80 30 

19 Methanol in ethyl acetate 30:70 30 

20 Methanol in ethyl acetate 40:60 30 

21 Methanol 100% 30 

3.2.5 Antibacterial activity tests 

The activity of the plant extracts was tested against four American Type Culture Collection 

(ATCC) bacterial strains: namely S. auraes, E. coli and S. pyogenes, and P. aeruginosa  were 

used to perform the antibacterial activities of the agents. Strains obtained from Adama Science 

and Technology University, Department of Applied Biology School of Applied Natural Sciense, 
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was inoculated on nutrient agar plate using sterile loop. The bacterial strains were selected on the 

basis of the diseases against which E. cymosa is used. Testing of the plant extracts for their 

antibacterial activity was done by the modified agar disc diffusion method reported in literature 

[75, 76]. 

In vitro antibacterial susceptibility test was determined by disc diffusion method [77]. The 

medium was prepared by dissolving 38 g of Mueller Hinton agar medium in 1000 mL of distilled 

water and the autoclaved at 121 °C for 15 min. The autoclaved medium was poured into sterile 

plates (20-25 mL/plate) and the plates were allowed to solidify under sterile condition at room 

temperature. After solidification, the plates were seeded with overnight grown culture 

approximately 1.5 X 108 CFU/mL by swabbing evenly on to the surface of the medium with a 

sterile cotton swab. 

The isolated compounds at the concentrations of 150 mg/mL and 100mg/ml were dissolved in 

DMSO solvent. Whatman filter paper no. 1 was used to prepare discs approximately 6 mm in 

diameter. The sterile discs were infused with the synthesized compounds and position on the 

surface of the medium with sterile forceps and gently pressed down to ensure contact with the 

MHA. Tetracycline was used as standard antibiotic and then plates were inverted and then 

incubated at 37 ℃ for 24 hrs. After incubation the inhibition zone produced by the synthesized 

compounds were evaluated by measuring the diameter (mm) of the clear zone around the disc 

against the test organisms using a ruler [78]. 
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CHAPTER FOUR 

4. Results and Discussion 

In this chapter, yield of extracts, phytochemical tests, partial characterization of isolated 

compounds, and antibacterial activity test are discussed. 

4.1 Yields of extracts 

Dry powdered root of E. cymosa weighing 500 gm were soaked in the four solvents systems, in 

order of increasing polarity starting from hexane, dichloromethane, dichloromethane: methanol 

1:1 and finally methanol. The amount of extract obtained was recorded and tabulated as in (table 

1). 

Percent yield 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡

  𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑡 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑢𝑠𝑒𝑑 𝑓𝑜𝑟 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛
100 

Table 2.   Wight of crude extracts 

solvent Mass of Crude Extract Yield (%) 

n-hexane 2.5g 0.5% 

Dichloromethane 3.5g 0.7% 

Dichloromethane : Methanol 15.5g 3.1% 

Methanol 5g 1% 

 

The dichloromethane: methanol (1:1) extracts had the highest percentage yield (3.1%) than the 

rest while the dichloromethane had the least (0.7%). 

4.2 Phytochemical screening 

Phytochemical screening tests was carried out on all the crude extracts of (n-hexane, 

dichloromethane, dichloromethane: methanol (1:1 v/v) and methanol) following standard 

procedures. The focus was made on testing presence or absence of secondary metabolites such as 

alkaloids, flavonoids, phenols, glycosides, terpenoids, tannins, saponnins, Cholesterol, and 

steroids. The result of the n-hexane, dichloromethane, and dichloromethane: methanol 1:1 ratio 
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and methanol extracts with their phytochemical analysis of the root of E. cymosa were presented 

below (Table. 2) 

Table 3. Phytochemical screening on the root of E. cymosa 

No Constituents n-hexane Dichloromethane Dichloromethane:Methanol Methanol 

1 Alkaloids + + +  

2 Flavanoids - + + + 

3 Terpinoids + + + + 

4 Phenols - + + + 

5 Glycosides - + + - 

6 Tannins - + + + 

7 Saponnins - + + + 

8 Steriodes + + + + 

9 Cholesterol + + + - 

Note: (+): presence of constituents; (-): absence of constituents 

According to the results in the above table, (Table 2) n-hexane crude extracts indicate the 

presence of alkaloids, steroids, cholesterol, and terpenoids. Whereas, Flavanoids, phenols, 

saponins, Glycoside, and tannins are absent. Crude extract of dichloromethane and 

dichloromethane/methanol (1:1) indicates the presence of alkaloids, saponins, flavonoids, 

phenols, steroids, glycosides, terpenoids, cholesterol, and tannins. On the other hand crude 

extract of methanol indicates glycosides absent and others are presence of secondary metabolites 

listed in the above paragraph.  

Plants of the genus Ehretia are rich in bioactive constituents such as phenolic acids, lignans, 

flavonoids, nitrile glycosides, quinonoids, steroids, triterpenoids, and pyrrolizidine alkaloid [79, 

80]. The previous report on phytochemical screening of the leaf extracts of E. cymosa shows the 

presence of alkaloids, saponins, glycosides, terpenoids, anthraquinones, phenolics, and 

flavonoids [81]. 

The classes of secondary metabolites found in the plant have the following biological activities. 

Flavonoids are known by antioxidative, free radical scavenging, coronary heart disease 
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prevention, hepatoprotective, anti-inflammatory, anticancer and antiviral activities [82]. 

Saponins are known for their biological activities such as antimicrobial, antifungal, anti-

inflammatory, antiviral, antioxidant, anticancer, and immunomodulatory effects [83]. 

Glycosides are known to possess remarkable therapeutic potential and pharmacological 

activities. Analgesic, anti-inflammatory, cardiotonic, antibacterial, antifungal, antiviral, and 

anticancer effects are some of the pharmacological activities [84, 85]. 

Terpenoids have antimicrobial and antidiarrheal activities [85]. Phenolic constituents exhibit 

antibiotic, antimicrobial, and antidiarrheal activities [85, 86]. Alkaloids exhibit a wide range of 

activities. They are therefore constituents that have high prospective in medicine, plant defense, 

veterinary, or toxicology. The presence of such classes of secondary metabolites supports the 

ethnomedicinal use of the species. 

4.3 Isolated compounds 

Fractions 1-13 were colorless and did not show any spots; and discarded them. Fractions 14-28 

were discarded due to absence of any spots to be observed on the TLC under different solvent 

systems. 

Fraction 29-31 gave a yellowish crystalline compound (coded as EC-1) with a mass of 350 mg 

and an Rf value of 0.95 in n-hexane: ethyl acetate (80:20). A White crystalline solid compound 

was obtained from combined fractions from 39-41 and revealed single spot with few impurities 

having the Rf value 0.6 in (80:20) n-hexane/ethyl acetate solvent system. Before combining them 

together they are further purified through washing with n-hexane repeatedly for several times 

and checked by TLC coded by EC-2 with mass of 280 mg. 

Fractions 50-61 were yellow, and were combined based on their TLC. The combined fractions 

were concentrated to obtain a yellow precipitate with Rf 0.18 in (80:20) n-hexane/ethyl acetate 

solvent system and coded EC-3 with a mass 320mg.  

A total of three compounds (EC-1, EC-2, and EC-3) were isolated and submitted for UV-Vis 

and FTIR spectral data generation and structures were partially elucidated.  
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4.4. Partially structure elucidation of Isolated Compounds  

All isolated compounds are from the dichloromethane/methanol (1:1) extract of root of E. 

cymosa. The UV and IR spectra were recorded for compound-EC-1, compound EC-2, and 

compound EC-3. The data were interpreted systematically as per the theoretical knowledge 

gained through spectroscopic courses.  

4.4.1. Compound EC-1 

Compound EC-1 was isolated as yellowish crystal from dichloromethane: methanol (1:1 ratio) 

extract. Structural elucidation of this compound was done based on the spectroscopic data 

obtained from UV-Vis and IR.  

Compound (EC-1) (Figure 8) was isolated as yellowish crystal (350mg) and a melting point of 

214 ºC and Rf value 0.95 in n-hexane/ethyl acetate (80:20) solvent system. The structural 

elucidation was done using the data obtained from UV-Vis and IR. Compound EC-1 was isolated 

as yellowish crystal exhibiting the UV absorption maxima at 236 nm. 

Table 4. UV-Vis spectrum for EC-1 

Absorption peak 

(nm) 

Functional group Electronic 

transition 

Ranges of 

absorption 

Region 

236 C=O (Carbonyl) n-π* 190-380 nm (Near) ultraviolet 

 

The IR spectral of Compound EC-1 is shown in (Appendix 2) analysis showed stretching 

frequency at δ 3480 cm-1 due to the presence of hydroxyl group. The band at δ 2931 cm-1 

suggests the presence of C-H stretching of methyl group. Also observed was a band at δ 2848 

and 1454 cm-1 due to C-H stretching of methylene, and C=C stretching absorption, respectively. 

The presence of carbon C=O double bond is evident at 1734 cm-1 [87]. 
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Table 5. Typical Infrared (IR) absorption frequencies of the compound EC-1 

Observed frequency (cm-1 ) Possible Frequency Range (cm-1 ) 

Literature reported data 

Assignment 

3460 3441 O-H 

2923, 2848 2930 asym and sym aliphatic C-H 

stretching 

1734 1725 Carbonyl stretching ( C=O ) 

1645 1640 Alkene C=C 

1456 1454 methy 

214 C 214-215 C Melting point 

 

 

Figure 16. Proposed structure of compound EC-1 (Lupeol acetate) 

4.4.2. Compound EC-2 

Compound EC-2 was isolated as white crystal from dichloromethane: methanol (1:1 ratio) 

extract. Structural elucidation of this compound was done based on the spectroscopic data 

obtained from UV-Vis and IR.  

Compound EC-2(Appendix 3), was isolated as white crystal solid (280mg) with a melting point 

of 256-257 °C. TLC showed Rf value 0.6 in n-hexane/ethyl acetate (80:20) solvent system. The 

structural elucidation was done using the data obtained from UV-Vis and IR. Compound EC-2 

(Appendix 3) the UV absorption maxima at 254nm and 326 nm. 
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The IR spectrum of EC-2 compound (appendix 4), showed broad absorption bands at 3444 cm-1 

indicated the presence of O-H group. The absorptions bands at 2923 and 2848cm-1 indicated the 

presence of C-H stretching for asymmetrical CH3 and symmetrical CH2 respectively. The band at 

1729cm-1 indicated the unsaturation that is C=O absorption band and band at 1021cm-1 indicated 

the presence of C-O stretches. The absorption band at 1473cm-1 indicated the presence of C-H 

bending of CH2 and absorption band at a 1320cm-1 is due to C-H bending [88, 89]. 

Table 6. Typical Infrared (IR) absorption frequencies of the compound EC-2 

Observed frequency (cm-1 ) Possible Frequency Range (cm-1 ) 

Literature reported data 

Assignment 

3444 3434 hydroxyl (OH) stretching 

2923, 2848 2924, 2847 aliphatic C-H stretching 

1729 1728 carbonyl (C=O) stretching 

vibrations 

1679 1640 olefinic C=C double bond 

1460 1464 indicates C-H bending 

1247 1271 C-O stretching of the 

carbonyl carbon of 

carboxylic acid 

254-256 C 256-257 C Melting point 

 

 

Figure 17.  Proposed structure of compound EC-2 (Betulone). 
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4.4.3. Compound EC-3 

Compound EC-3 was isolated as yellowsh crystal from dichloromethane: methanol (1:1 ratio) 

extract. Structural elucidation of this compound was done based on the spectroscopic data 

obtained from UV-Vis and IR.  

Compound EC-3 (Appendix 5), was isolated as yellowish crystal (320mg) with a melting point 

of 223-225 °C and Rf value 0.18 in n-hexane/ethyl acetate (80:20) solvent system. The structural 

elucidation was done using partial data obtained from UV-Vis and IR. Compound EC-3 

(Appendix 5) was isolated as yellowish crystal exhibiting the UV absorption maxima at 260nm 

and 354 nm.  

The IR spectrum (Appendix 6) indicated vibrations at 3478cm-1 indicates hydroxyl group (O-H) 

functional group. Two bands at 2925 and 2861 cm-1 showed the presence of both asymmetric and 

symmetric C-H stretching vibrations for methylene and methyl in the range between 2925-

2861cm-1. Bands 1740cm-1 indicate C=O stretch. Additionally, the compound shows strong 

absorption band at 1234cm-1 indicating the presence of C-O stretching bond 1475cm-1 compare 

with literature [90]. 

Table 7. Typical Infrared (IR) absorption frequencies of the compound EC-3 

Observed frequency (cm-1 ) Possible Frequency Range (cm-1 ) 

Literature reported data 

Assignment 

3470  3442 hydroxyl (OH) 

2923, 2861 2931, 2860 CH3 stretching, C-H str. In 

CH2 

2690, 2230 2693, 2693  

1740 1735 carbonyl (C=O) groups 

1475 1483 C-H bending of unsaturated 

alkene. 

1268, 1225 1278, 1235 s C-O stretching of the 

carbonyl carbon of 

carboxylic acid 

186C 186C Melting point 
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Figure 18. Proposed structure of compound EC-3 (-amyrin) 

4.5 Antibacterial activity test results 

The antibacterial activity of the crude extracts from the root of E. cymosa and isolated 

compounds (EC-1, EC-2, and EC-3) was tested at the concentration of (150mg/ml and 

100mg/ml) against four pathogenic bacterial strains: two gram-positive ( S.aureus and S. pyogen) 

and two gram-negative (E.coli and P. aeruginosa) (Appendix 7) 

The result showed that dichloromethane, dichloromethane: methanol, and methanol crude extract 

showed a zone of inhibition ranging from 6 to 7mm for gram-positive bacteria and 7 to 9mm for 

gram-negative bacteria. Methanol extract showed higher antibacterial activity against gram-

positive S.aureus (8.5mm) and S. pyogenes (9 mm) than gram-negative, E.coli (7mm) and 

P. auruginosa (7mm) at the concentration of 150mg/ml. when dichloromethane, 

dichloromethane: methanol, and methanol extract are compared with each other methanol extract 

against all selected pathogenic strains, methanol extract showed a relatively higher inhibition 

zone at both concentrations (150mg/ml and 100mg/ml) (table 4) 

The inhibition zone of the isolated compounds was found to be in the range of 8 to 11mm for 

gram-positive and from 8 to 9.5mm for gram-negative bacteria. The isolated compounds showed 

significant activities especially EC-3 at 150mg/ml against S. aureus, S.pyogen, E. coli, and 

P. aeruginosa with inhibition zones 11, 10.5, 10, and 9.5mm respectively (table 4), compared 

with positive control ( Tetracycline) (13.5, 13, 12, and 11.5mm respectively). From the results, it 

was observed that the isolated compounds (EC-1, EC-2, and EC-3) showed a relatively higher 
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bacterial zone of inhibition as compared with the root extracts from E. cymosa (dichloromethane, 

dichloromethane: methanol, and methanol) in case of tested antibacterial activities. Finally, the 

observed antibacterial activities from the root of crude extracts and isolated compounds may 

justify the traditional use of the plant for the treatment of different bacterial infections. 

Table 4. Antibacterial activity of plant extracts and compounds against S. auras, E. coli, P. 

aeruginosa, and S. pyogen. 

 

Compounds &  

conc. (150 mg/mL) 

Bacteria species and zone of inhibitions in millimeter (mm) 

Gram-positive Gram-negative 

S. pyogen 

ATCC19615 

S. aureus 

ATCC25923 

E. coli 

ATCC25922 

P. aeruginosa 

ATCC27853 

EC- DCM  150mg/ml 7 7 6.5 6 

100mg/ml 6.4 6.4 6 6 

EC-DCM/Met 150mg/ml 8.5 8 7 7 

100mg/ml 8 7.1 6.2 6 

EC-Methanol 150mg/ml 9 8.5 7 7 

100mg/ml 7 7 6 6.8 

EC-1  150mg/ml 9.5 8.5 8 8 

100mg/ml 9 8 7 6 

EC-2 150mg/ml 10 9 9 9 

100mg/ml 9 8.5 8. 8 

EC-3 150mg/ml 11 10.5 10 9.5 

100mg/ml 10 10 9 9 

Tetracycline (+ve 

control) 

 13.5 13  12 11.5 

DMSO (-ve control)  0 0 0 0 
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CHAPTER FIVE 

5. Conclusion and Recommendation 

5.1 Conclusion 

In this study, phytochemical screening tests and compound isolation were carried out on the root 

of E. cymosa. Phytochemical screening test of the n-hexane, dichloromethane, dichloromethane: 

methanol (1:1 by v/v ), and methanol extracts of the root of E. cymosa. The result revealed the 

presence of a variety of chemical constituents, alkaloids, terpenoids, saponins, steroids, 

flavonoids, tannins, phenols, and glycosides. Silica gel column Chromatographic separation of 

the dichloromethane: methanol (1:1 by v/v) extract has led to the isolation of the mixture of three 

compounds labeled EC-1, EC-2, and EC-3. Their isolated compounds were determined based on 

partial characterization spectra (Uv-Vis and FTIR). These isolated compounds were isolated 

from root of E. cymosa. 

In vitro test results showed that the crude extracts and isolated compounds were evaluated using 

the disc diffusion method for their antibacterial activities against four bacterial strains 

specifically (S. pyogen ATCC19615, S. aureus ATCC25923, E. coli ATCC25922, and 

P. aeruginosa ATCC27853). Evaluation of antibacterial activities revealed that the isolated 

compound (EC-3) had the highest activity against all the strains especially against (S. aureus 

11mm zone inhibition). Therefore, the antibacterial activity tests have revealed that the 

antibacterial activity of the isolated compounds from root E. cymosa showed it will be a 

promising source of bioactive compounds that could be used as lead compounds in selectively 

search new antibacterial drugs. 

5.2 Recommendation 

Based on the present study the following recommendations are forwarded:  

➢ Besides the present antibacteria studies on the four microbes the work can be extended on 

many other microbes.  

➢ It is recommended that further studies should be conducted on anti-oxidant and 

anticancer activities of this plant.  
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➢ It is recommended that further studies spectroscopic techniques such as NMR, HMBC, 

and HSQC are required to fully characterize the isolated compound. 

➢ More compounds can be isolated from the plant using advanced chromatographic 

techniques of HPLC. 

➢  It is recommended that further similar studies should be conducted on other parts of the 

plant such as root bark and fruit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



37 
 

Reference 

1. Lahlou, M. The Success of Natural Products in Drug Discovery. Pharmacol. &amp; 

Pharm. 2013, 04 (03), 17–31. 

2. Clardy, J.; Walsh, C. Lessons from Natural Molecules. Nature. 2004, 432(7019), 829–

837. 

3. Newman, D.; Cragg, G. Natural Products from Marine Invertebrates and Microbes as 

Modulators of Antitumor Targets. Curr. Drug Targets 2006, 7 (3), 279–304. 

4. Iwe, M.M. Hand book of African medicinal plants. CRC Press, USA. 1993, 14, 56, 107, 

108. 

5. Lino, G.; Deogracious, O. The in vitro antibacterial activity of Annona senegalensis, 

Securidacca longipendiculata and Steanotaenia araliacea-Ugandan medicinal plants. Afri. 

Health. scie. 2006, 6(1), 31-35. 

6. Parekh, J.; Jadeja, D.; Chanda, S. Efficacy of aqueous and methanol extracts of some 

medicinal plants for potential antibacterial activity. Turk. J. Bio. 2005, 29, 203- 210. 

7. Giri, L.; Andola, C.H.; Purohit, K.V.; Rawat, M.S.; Rawal, S.R.; Bhatt, I.D. Chromato 

graphic and spectral fingerprinting standardization of traditional medicines: An overview 

as modern tool. Research. J. Phytochem. 2010, 4(4), 241-243. 

8. WHO. WHO Global Principles for the Containment of Antimicrobial Resistance in 

Animals Intended for Food. World Health. 2000, No. June, 1–27. 

9. Hussain, K.; Majeed, T.M.; Ismail, Z.; Sadikun, A.; Ibrahim, P. Traditional and comple 

mentary medicines: Quality assessment strategies and safe usage. Southern Med Review 

World Health Organization. 2009, 2(1). 

10. Helmut, K.; Temesgen, M.; Ashenif, T.; Tebaber, C.; Yared, D.; Abiy, A.; Kidist, Z.; 

Getnet, T.; Mebruka, M.; Asfaw, D. Traditional medicines sold by vendors in Merkato, 

Addis Ababa; Aspects of their tilliztion,trade, and changes between 1973 and 2014. 

Ethiop. J. Health. Dev. 2014, 28, 73-152.  

11. Nostro, A.; Germanò, M. P.; D'angelo, V.; Marino, A.; Cannatelli, M. A. Extraction 

methods and bio-autography for evaluation of medicinal plant antimicrobial activity. Lett. 

Appl. Microbiol. 2000, 30, 379-384. 



38 
 

12. Krishnaiah, D.; Sarbatly, R.; Bono, A. Phytochemical antioxidants for health and 

medicine: A move towards nature. Biotec. Mol .Biol. Rev. 2007, 1, 97-104. 

13. Shukla, A.; Kaur, A. A Systematic Review of Traditional Uses Bioactive 

Phytoconstituents of Genus Ehretia. Asian J. Pharm. Clin. Res. 2018, 11 (6), 88–100. 

14. Bekele, A. Useful Trees and Shrubs of Ethiopia. Identification, Propagation and 

Management for 17 Agroclimatic Zones. Relma. 2007, 559. 

15. Farthing MJG. Novel targets for the control of secretory diarrhoea. Gut. 2002, 50(1), 15- 

8 

16. Li, L.; Li, MH.; Xu, LJ.; Guo, N.; Wu-Lan, T.; Shi, R. Distribution of seven polyphenols 

in several medicinal plants of Boraginaceae in China. J. Med. Plants. Res. 2010, 4, 1216-

21. 

17. Jeruto P, Mutai C, C. L, O. G. Phytochemical constituents of some medicinal plants. J. 

Anim. Plant. Sci. 2011, 9, 1201-10. 

18. Borokini, T.I. 2012. Phytochemical and ethnobotanical study of some selected medicinal 

plants from Nigeria. Journal of Medicinal Plants Research, Vol 6, No 7, pp 1106-1118. 

19. Megersa, M.; Asfaw, K.Z.; E. Beyene, A. Woldeab. Ethnobotanical selected medicinal 

plants from Nigeria. J. Medi. Plan. Research. 2013, 6(7), 1106-1118. 

20. Info, A. research article chemical constituents and antibacterial activities of the leaves of. 

2017, 2015, 2015-2018 

21. Lemmens RHMJ. Ehretia cymosa Thonn. In: Lemmens. PROTA, Wageningen, 

Netherlands. 2009, 2215-2228. 

22. Krippner, R.; Staples J. Suspected allergy to artemether-lumefantrine treatment of 

malaria. J. Travel Med. 2003, 10, 303–305. 

23. Iqbal, K.; Nawaz, SA.; Malik, A.; Riaz, N.; Mukhtar, N.; Mohammad, P.; Choudhary MI. 

Isolation and lipoxygenase-inhibition studies of phenolic constituents from Ehretia 

obtusifolia. Chem Biodivers. 2005, 2, 104-111. 

24. G.H. Schmelzer, A. Gurib-Fakim, Eds. Plant Resources of Tropical Africa. Medicinal 

Plants 1, PROTA Foundation, Backhuys Publishers: Netherland, 2008, 11(1) 237. 

25. Z.D. He, Y.Q. Liu and C.R. Yang, Acta Bot. Yunnanica, 1992, 14, 328.  

26. Henriettesherbal.com; http:// Henriettesherbal.com/plants/ehretia-laevis 



39 
 

27. Etana, B. Ethnobotanical Study of Traditional Medicinal Plants of Goma Wereda, Jimma 

Zone of Oromia Region, Ethiopia. Ethiopia: Addis Ababa University Repository. 2010.  

28. Alemayehu, G.; Asfaw, Z.; Kelbessa, E. Ethnobotanical study of medicinal plants used 

by local communities of Minjar-Shenkora District, North Shewa Zone of Amhara 

Region, Ethiopia. J.Med. Plants Stud. 2015, 3(6), 1–11.  

29. Fassil, A.; Gashaw, G. An ethnobotanical study of medicinal plants in chiro district, West 

Hararghe, Ethiopia. Afr. J. Plant. Sci. 2019, 13(11), 309–323. 

30. Borokini, T.I. Phytochemical and ethnobotanical study of some selected medicinal plants 

from Nigeria. Journal of Medicinal Plants Research. 2012, 6(7), 1106-1118. 

31. Megersa, M.; Asfaw, K. Z.; E, Beyene. A. Woldeab. An ethnobotanical selected 

medicinal plant from Nigeria. J. Medi. Plant. Research. 2013, 6(7), 1106-1118. 

32. Chukwuebuka, E.; Jonathan, C.; Ifemeje, T.L. The constituents of medicinal plants, 1st, 

Chukwuemeka Odumegwu Ojukwu University: Uli Anambra State, Nigeria, 2020, pp(1-

29). 

33. Kaur, A.; Shukla, A.; Shukla, R. K. In Vitro Antidiabetic and Anti-Inflammatory 

Activities of the Bark of Ehretia Acuminata R.Br. Indian J. Nat. Prod. Resour. 2021, 12 

(4), 538–543. 

34. Alfred, Maroyi. Ehretia Amoena Klotzsch (Ehretiaceae). Review of Its Medicinal Uses, 

Phytochemistry and Pharmacological Properties. Int. J. Res. Pharm. Sci. 2021, 12 (2), 

1292–1299. 

35. Steyn, T. The chemical constituents of Ehretia rigida, Apodytes dimidiata and Ocotea 

kenyensis. MSc Dissertation, University of Natal, Pietermaritzburg, 1998.  

36. Kgopa, A.H.; Bulani, S.I.; Wilhelmi, B.S.; Brand, J.M. Antioxidant activity of selected 

plants of the Great Fish River Reserve, Eastern Cape, South Africa. Afr. J. Range Forage. 

Sci 2010, 27, 109-12. 

37. Dzoyem, J.P.; Eloff, J.N. Anti-inflammatory, anticholinesterase and antioxidant activity 

of leaf extracts of twelve plants used traditionally to alleviate pain and inflammation in 

South Africa. J. Ethnopharmacol. 2015, 160, 194-201. 

38. Mnikathi MMN. A comparative evaluation of the biological activities and phytochemical 

properties in Ehretia obtusifolia and Ehretia rigida. MSc Dissertation, University of 

KwaZulu-Natal, Pietermaritzburg. 2021. 



40 
 

39. Chhabra, S. C.; Uiso, F. C.; Mshiu, E. N. Phytochemical screening of tanzanian 

medicinal plants. J. Ethnopharmacology. 1984, 11(2), 157–179. 

40. Räz, B.; Gafner, S.; Hostettmann, K.; Brun, R. Phytochemical investigation of the 

African medicinal plant Ehretia amoena for the identiϐication of trypanocidal molecules. 

Tro. Medi. Intern. Health. 1996, 1, 30–31. 

41. Alfred, Maroyi. Ehretia Amoena Klotzsch (Ehretiaceae). Review of Its Medicinal Uses, 

Phytochemistry and Pharmacological Properties. Int. J. Res. Pharm. Sci. 2021, 12 (2), 

1292–1299. 

42. Joshi, U.P.; Wagh, R.D. GC-MS analysis of phytochemical compounds present in the 

bark extracts of Ehretia laevis Roxb. Int. J. Res. Dev. Pharm. Life Sci. 2018, 7, 3150–

3154. 

43. Dan, S.; Dan, S.S. Triterpenoids of the bark of Ehretia laevis. Fitoterapia 1982, 53, 51–

52. 

44. Sharma, P.; Shri, R.; Ntie‐ kang, F.; Kumar, S. Phytochemical and 

Ethnopharmacological Perspectives of Ehretia Laevis. Molecules, 2021, 26 (12). 

45. Mukherjee, P.K. Quality Control and Evaluation of Herbal Drug, 1st ed, Business 

Horizon Publication: New Delhi, India, 2002, pp. 186–193. 

46. Al-Owaisi, M.; Al-Hadiwi, N.; Khan, S.A. GC-MS analysis, determination of total 

phenolics, flavonoid content and free radical scavenging activities of various crude 

extracts of Moringa peregrina (Forssk.) Fiori leaves. Asian Pac. J. Trop. Biomed. 2014, 4, 

964–970. 

47. Abdel-Aal, E.I.; Haroon, A.M.; Mofeed, J. Successive solvent extraction and GC-MS 

analysis for the evaluation of the phytochemical constituents of the filamentous green 

alga Spirogyra longata. Egypt. J. Aquat. Res. 2015, 41, 233–246. 

48. Torane RC, Kamble GS, Gadkari TV, Tambe AS, Deshpande NR. GC-MS study of 

nutritious leaves of Ehretia laevis. Int. J. Chem. Tech. Res. 2011, 3(3), 1589-91. 

49. Chemical Composition, Antimicrobial Activity and Phytochemical Screening of Crude 

Extracts of Leaves Of Eheretia cymosa. 2018, No. June. 

50. Sain, S.; Mishra, M. Phytochemical And Pharmacological Study of Ehretia Microphylla ( 

Boraginaceae Family ) By Using GC-Ms. J. Chemi. Health. Risks. 2023, 13, 966–971. 



41 
 

51. Jang, H.I.; Rhee, K.J.; Eom, Y.B. Antibacterial and antibiofilm effects of α-humulene 

against Bacteroides fragilis. Can. J. Microbiol. 2020, 66, 389–399. 

52. Yamamura, S.; Simpol, L.R.; Ozawa, K.; Ohtani, K.; Otsuka, H.; Kasai, R.; Yamasaki, 

K.; Padolina, W.G. Antiallergic dimeric prenylbenzoquinones from Ehretia microphylla. 

Phytochem. 1995, 39(1), 105-110.  

53. Sharma, P.; Shri, R.; Kumar, S. Phytochemical and In Vitro Cytotoxic Screening of 

Chloroform Extract of Ehretia microphylla Lamk. Stresses 2022, 2, 384–394. 

54. Villaseñor, I.M.; Edu, D. A. Antimutagen from leaves of Carmona retusa (Vahl) 

Masam. Mutation. research, 1993, 298(3), 215–218. 

55. Aarthi; Shakila R. Pharmacognostical Studies on Ehretia Microphylla Lamk. 

Pharmacogn. Stud. Ehretia microphylla Lamk / Asian J. Tradit. Med., 2014, No. 5, 9. 

56. Gallardo-Williams, M.T.; Geiger, C.L.; Pidala, J.A.; Martin, D.F. Essential fatty acids 

and phenolic acids from extracts and leachates of southern cattail (Typha domingensis 

P.). Phytochemistry. 2002, 59, 305–308. 

57. Ozer, G.; Saracoglu, N.; Balci, M. Unusual fragmentation of fulvene endoperoxides with 

phenyliodosyl bis(trifluoroacetate) (PIFA). J. Heterocycl. Chem. 2003, 40, 529–533. 

58. Wang, R.F., Yang, X.W., Ma, C.M., Liu, H.Y., Shang, M.Y., Zhang, Q.Y., Cai, S.Q., 

Park, J.H., 2004. Trollioside, a new compound from the flowers of Trollius chinensis. J. 

Asian. Nat. Prod. Res. 6, 139–144. 

59. Chien, Y. C.; Lin, C. H.; Chiang, M. Y.; Chang, H. S.; Liao, C. H.; Chen, I. S.; Peng, C. 

F.; Tsai, I. L. Secondary Metabolites from the Root of Ehretia Longiflora and Their 

Biological Activities. Phytochemistry, 2012, 80, 50–57. 

60. Hoang, Q. H.; Pham, T.K.; Pham, H. Y.; Chau, V. M.P.V.K. Menisdaurin va Acit 

Rosmarinic Phan Lap Tu Cay Cuong Rung Hoa Dai (Ehretia Longifilora Champ., 

Boraginaceae). Tap chi Hoa hoc. 2009, 90–94. 

61. Sori, C.; Sahilu, R.; Gutu, G.; Tesso, H.; Dekebo, A. Antibacterial Triterpenoid from the 

Leaves Extract of Ehretia Cymosa. Ethiop. J. Sci. Sustain. Dev. 2018, 5 (2), 41–50. 

62. Info, A. research article chemical constituents and antibacterial activities of the leaves of. 

2017, 2015, 2015-2018 

63. Tole, T. T.; Feso, H. H.; Adane, L. Phytochemical Constituents of the Roots of 

Heliotropium Verdcourtii (Boraginaceae). Int. J. Second. Metab. 2024, 11 (2), 211–219. 



42 
 

64. Ogundajo, A.; Nnaemeka, C.; Olawunmi, R.; Ogunwande,  siaka. Chemical Constituents 

of Essential Oil of Ehretia Cymosa Thonn. Br. J. Appl. Sci. Technol., 2016, 14 (4), 1–6. 

65. Mahomoodally, M.F. Traditional medicines in Africa. An Appraisal of Ten potent 

African medicinal plant. Evidence-Based Complementary. Altern. Med. article. 2013, 

2013. 

66. Valle Jr, D.L., Andrade, J.L.; Puzon, J.M.; Cabrera, E.C.; Rivera, W.L. Antibacterial 

activities of ethanol extracts of Philippine medicinal against multidrug-resistant bacteria. 

Asia. Pac. J. Tro. Biomed. 2015, 5(7), 532-540.  

67. Joshi, B.; Panda, S.K.; Jouneghani, R.S.; Liu, M.; Parajuli, N.; Leyssen, P.; Neyts, J. and 

Luyten, W. Antibacterial, antifungal, antiviral, and anthelmintic activities of medicinal 

plants of Nepal selected based on ethnobotanical evidence. Evidence-Based 

Complementary and Alternative Medicine. 2020, 2020.  

68. Rimando, A.M.; Inoshiri, S.; Otsuka, H.; Kohda, H.; Yamasaki, K.; Padolina, W.G.; 

Torres, L.; Quintana, E.G.; Cantoria, M.C. Screening for mast cell histamine release 

inhibitory activity of Philippine medicinal plants. Active constituent of Ehretia 

microphylla. Japn. J. Pharm. 1987, 41, 242-247. 

69. Saad, R.; Asmani, F.; Saad, M.; Hussain, M.; Khan, J.; Kaleemullah, M.; Othman, N.B.; 

Tofigh, A.; Yusuf, E. A new approach for predicting antioxidant property of herbal 

extracts. Int. J. Pharmacogn. Phytochem. Res. 2015, 7, 166–174. 

70. Torane, R.C.; Kamble, G.S.; Khatiwor, E.; Ghayal, N.A.; Deshpande, N.R. Antioxidant 

capacity of leaves and stem of Ehretia laevis. Int. J. Pharm. Pharm. Sci. 2011, 3, 149–

151. 

71. Pritish, S.; Sandeep, A.; Basanta, L.; Bhupal, G. Shretsha. Phytochemical screening of 

the medicinal plants of Nepal. IOSR Journal of Environmental Science. Toxicology and 

Food Technology. 2015, 1(6): 11-17. 

72. Suman, K.R.; Venkateshwar, C.; Samuel, G.; Gangadhar Rao, S. Phytochemical 

screening of some compounds from plant leaf extracts of Holoptelea integrifolia and 

Celestrus emarginata used by Gundu tribes at Adilabad District, Adhrapradesh, India. 

Intern. J. Eng. Scie. Inve. 2013, 2(8), 65-70. 

73. Rohini, V.; Padmini, E.; Supervisor, R. Preliminary Phytochemical Screening of Selected 

Medicinal Plants of Polyherbal Formulation. J. Pharm. Phytochem. 2016, 5 (5), 277–282. 



43 
 

74. Habtamu, A.; Tamene, G.; Adane, H. Phytochemical investigation on the roots of 

Solanum incanum, Hadiya Zone, Ethiopia. J. Medi. Plants. Studies. 2014, 2(2), 83-93. 

75. Holder, I.A. and Boyce, S.T.  Agar well diffusion assay testing of bacterial susceptibility 

to various antimicrobials in concentrations non-toxic for human cells in culture. Burns, 

1994, 20, 426-429. 

76. Agwa, H.; Aly, M.M.; Bonaly, R. Isolation and characterization of two Streptomyces 

species produced nonpolyenic antifungal agents. J. Union. Arab. Biol. 2000, 7, 62-82. 

77. Krol, S.K.; Kielbus, M.; Rivero-Müller, A.; Stepulak, A. Comprehensive review on 

betulin as a potent anticancer agent. Natural bioactive in cancer treatment and 

prevention. Bio. Med. Res. Int. 2015, 2015, 584189. 

78. Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial 

Disk Susceptibility Tests: Approved Standard - Eleventh Edition. 2012, 32, 

79. Jeruto, P.; Mutai, C.; Lukhoba, C.; Ouma, G. Phytochemical constituents of some 

medicinal plants used by the Nandis of South Nandi district, Kenya. Journal of Animal 

and Plant Sciences. 2011, 9(3), 1201-1210. 

80. Li, L.; Peng, Y.; Li-Jia, X.; Min-Hui, L.; Pei-Gen, X. Flavonoid glycosides and phenolic 

acids from Ehretia thyrsiflora. Biochemical. Systematics. Ecology. 2008, 36(12), 915-918. 

81. Ogundajo, A.; Ashafa, A.T. Phytochemical compositions and In vitro assessments of 

antioxidant and antidiabetic potentials of fractions from Ehretia cymosa. Pharmacognosy 

Magazine. 2017, 13, S470-480. 

82. Kumar, S.; Pandey, A.K. Chemistry and biological activities of flavonoids: an overview. 

The Scientific World Journal. 2013, 1-16. 

83. Juang, Y.P.; Liang, P.H. Biological and Pharmacological Effects of Synthetic Saponins. 

Molecules, 2020, 25(21), 4974. 

84. Soto-Blanco, B. Chapter 12 - Herbal glycosides in healthcare, Editor(s): Subhash C.; 

Mandal, Amit Kumar Nayak; Amal Kumar Dhara, Herbal Biomolecules in Healthcare 

Applications, Academic Press. 2022, pp. 239-282. 

85. Jacob, R.A.; Burri, B.J. Oxidative damage and defense. The Ame. J. Clin. Nutr. 1996, 

63(6), 985S-990S. 

86. Prashant, T.; Bimlesh, K.; Mandeep, K.; Gurpreet, K.; Harleen, K. Phytochemical 

screening and extraction. A review. Inter. J. Pharm. Scie. 2011, 1(1), 98-106. 



44 
 

87. Muktar, B.; Bello, I.; Sallau, M. Isolation, Characterization and Antimicrobial Study of 

Lupeol Acetate from the Root Bark of Fig-Mulberry Sycamore (Ficus Sycomorus LINN). 

J. Appl. Sci. Environ. Manag. 2018, 22 (7), 1129.  

88. Mingchuan, L.; Shengjie, Y.; Linhong, J.; Deyu, H.; Zhibing, W. chemical constituents of 

the Ethyl Acetate Extract of Belamcanda chinensis (L) DC Root and Their Anntitumor 

Activities. Molecules. 2012, 17, 6156-6169. 

89. Fufa F, M.; R, P.; GT, G. Phytochemical Investigation and In Vitro Antibacterial 

Evaluation on Root Extracts of Rumex Abyssinicus. Nat. Prod. Chem. Res. 2016, 04 

(06). 

90. Alsawad, O. S.; Mayyahi, Z. A. A.; Khudhair, N. A.; Jawid, L. H. Bioactivity Guided 

Isolation, Characterization & Pharmacological Evaluation of α-Amyrin from Chloroform 

Extract of Morinda Pubescens in Stz Induced Diabetic Rats. Syst. Rev. Pharm. 2020, 11 

(11), 736–746. 

 

 

 

 

 

 

 

 

 

 

 

 



45 
 

Appendix 

Appendix   1: The UV spectrum of compound EC-1 
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Figure 19. The UV spectrum of compound EC-1 

Appendix 2: The IR spectrum of compound EC-1 
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Figure 20. The IR spectrum of compound EC-1 
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Appendix   3: The UV spectrum of compound EC-2 
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Figure 21. The UV spectrum of compound EC-2 

Appendix 4: The IR spectrum of compound EC-2 
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Figure 22. The IR spectrum of compound EC-2 
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Appendix   5: The UV spectrum of compound EC-3 
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Figure 23. The UV spectrum of compound EC-3 

Appendix 6: The IR spectrum of compound EC-3 
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Figure 24. The IR spectrum of compound EC-3 
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Appendix 7: The zones of inhibition for extracts, EC-DCM, EC-DCM: M, EC-M and isolated 

compounds. 

 

            
 

             
  

Figure 25. The zones of inhibition for extracts, EC-DCM, EC-DCM: M, EC-M and isolated 

compounds. 

 

Appendix 8, TLC profile isolated compound EC-1(A), EC-2(B), and EC-3(C). 
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        (A)            (B)          (B)  

(C) 

Figure 26. TLC profile EC-1(A), EC-2(B), and EC-3(C). 

 


