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The fruit of Cordia myxa (C. myxa) is widely used for the 
treatment of respiratory and urinary infections, and as a diuretic, 
astringent, demulcent and expectorant agent. Other 
pharmacological effects such as anti-inflammatory, antibacterial, 
antiviral, anti-allergic, antitumor and antioxidants activity have 
also been reported for C. myxa by other studies. This study aimed 
to compare different extraction methods and offer a way to 
produce an easy-to-use formulation. In this study, extracts from 
the fresh and dried fruits of C. myxa were obtained using four 
extraction methods including soxhlet, maceration, percolation 
and digestion. Extraction from the dried fruits showed better 
results compared with that of the fresh fruits. Also, the soxhlet 
method of extraction using dry powdered fruits was the most 
efficient for extraction of active components of C. myxa fruits. 
Preliminary phytochemical screening showed the aqueous 
extract of fruits to be full of active ingredients such as alkaloids, 
flavonoids, tannins, phenolic compounds, Steroids, 
carbohydrates, and saponins. Finally, an oral syrup formulation 
from C. myxa fruits extract was prepared for the first time and its 
physicochemical properties such as light transmittance, visual 
inspection, pH measurement, sucrose concentration, viscosity, 
and antimicrobial tests were evaluated. The applied method is a 
quite easy, simple, environmental friendly and convenient way 
for extraction and oral syrup preparation of C. myxa fruits. 
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Introduction 

According to World Health Organization, a 

medicinal plant is any plant which, in one or 

more of its organs, contains substances that 

can be applied for therapeutic purposes (1). 

Containing a multitude of chemical 

compounds like alkaloids, flavonoids, 

glycosides, saponins, tannins, resins, 

sesquiterpene, and oils, these phytochemicals 

have been used for centuries in treatment and 

prevention of diseases (2). These active 

constituents are usually secondary 

metabolites, derived from biosynthetic 

pathways present within plant tissue. 

Currently, there is an almost obsession on 

Medicinal plants as a huge source of 

therapeutic phytochemicals which could be a 

enormous source of developing of novel drugs. 

Herbal medicines have the ability to affect 
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body systems variably depending on the 

chemical constituents present in the used 

plant (3). Most of the phytochemicals from 

plant sources such as phenolics and flavonoids 

have been reported to have a positive impact 

on health and cancer prevention (4). Also, high 

content of phenolic and flavonoids in 

medicinal plants have been associated with 

their antioxidant activities that play a role in 

the prevention of the development of the age-

related disease, particularly caused by 

oxidative stress (5). 

While the use of chemical and synthetic 

drugs has been highly promoted over the past 

half-century, the use of medicinal plants and 

herbal drugs have become increasingly 

popular in recent years due to their side 

effects. Interest in utilizing natural sources in 

the development and formulation of oral 

products, as an alternative to conventional 

drugs and synthetic products, contributes to 

increasing interest in research and industrial 

application of medicinal plants (6). 

Extraction is a commonly used technique 

for obtaining active substance, an important 

step in processing of bioactive components 

from medicinal plants (7). Extraction methods 

such as maceration, soxhlet, percolation, 

decoction, and digestion are widely used in 

medicinal plants research, each having their 

own advantages and disadvantages. Both 

fresh and dried samples are applicable in the 

study of medicinal plants. In most cases, the 

dried sample is preferred considering the time 

needed for experiment design. Sulaiman (8) 

limited the interval between harvest and 

laboratory preparation at the maximum 

period of 3 hours to maintain the freshness of 

samples, making them fragile and tend to 

deteriorate faster than dried samples. 

Comparing fresh and dried Moringa oliefera 

leaves indicated no difference in total 

phenolics, but flavonoids content was higher 

in the dried sample (7). 

The genus Cordia has 300 identified 

species, one of which is C. myxa that belongs to 

the Boraginaceae family and grows in tropical 

and subtropical regions of the world, such as 

Iran (9). The fruits of this herbal plant are 

locally known as “Sepestan” in some regions of 

Iran (10) and contain phenolic compounds. 

The fruit of C. myxa is widely used for the 

treatment of respiratory and urinary 

infections, and also as diuretic, astringent, 

demulcent and expectorant agent. In some 

studies, it has been reported that C. myxa fruit 

has some pharmacological effects such as anti-

inflammatory, antibacterial, antiviral, anti-

allergic, antitumor and antioxidants activity 

(9). Because of the mentioned effects, an-easy-

to-use method of preparation must be 

produced, so oral syrup form was chosen 

because of its ease of administration and the 

ability to disguise the bad taste of medications 

(11). We designed and conducted this study to 

determine the best way for the extraction of C. 

myxa and propose an easy way to use oral 

formulation of C. myxa extract. 

Methods and materials 

Apparatus and reagents 

Heidolph rotary evaporator (model 

Laboratory 4000, Germany) was used for the 

removal of solvent. Absorption spectra and 

absorbance measurements were obtained 

with a GBC UV-visible spectrophotometer 

model Cintra 101 (Sidney, Australia) 

operating at 359 nanometer (nm) using quartz 

cells. pH measurements were carried out by a 

digital pH-Meter model 632, 

Metrohm(Herisau, Switzerland) with a 

combined glass electrode. Extracts were 

filtered through Whatman (No. 1) filter paper. 

Each extract was prepared freshly for the 

analysis to prevent any degradation. All 

chemicals were analytical grade and doubled 

distilled water was used throughout. Rutin 

was purchased from Sigma–Aldrich (St. Louis, 

MO, USA). The ripe fruits of C. myxa were 

purchased from a local market in Ahvaz, Iran 

during spring 2018. 
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Sample preparation and extraction procedures 

The ripe fruits were cleaned carefully, washed 

several times with deionized water. Half of the 

fruits were left to dry in the oven at 50 

Centigrad degrees (ºC) for 2 weeks and other 

half were sliced. A total amount of 2 kilograms 

(Kg) of dried fruits was obtained, and then 

grinded, powdered and homogenized in a 

blender after removal of the seeds. 

Soxhlet  

In this method (12), 100 g of the powdered 

dried fruits and 200 g of the sliced fresh fruits 

were weighed separately and each of them 

placed into the thimble. Then 250 mililiters 

(ml) distilled water was poured into a flask 

and heated to 100 °C. After that, the soxhlet 

operation was started and when the soxhlet 

chamber was almost full, the chamber was 

emptied by the siphon and the solvent was 

returned to the distillation flask, several times 

for 8 hours. Finally, a clear cherry red solution 

was obtained. The aqueous extract was 

concentrated under vacuum in a rotary 

evaporator at 50 °C in order to ensure the 

complete removal of water until a viscous dark 

residue remained. The procedures was 

repeated three times and the extract was 

stored in a non-transparent bottle in 

refrigerator to prevent decomposition. 

Maceration 

100 g of powdered dried fruits and 200 g of 

sliced fresh fruits were weighed separately 

and each of them soaked in 500 ml of distilled 

water. The two mixtures were then stirred on 

a magnetic stirrer frequently at room 

temperature and incubated for two days by 

the maceration method to dissolve their 

components(12). The mixture was then 

filtered using a filter paper and obtained 

solution centrifuged for 20 min until the clear 

solution was obtained. Then the aqueous 

extract was concentrated under vacuum in a 

rotary evaporator at 50 ° C in order to ensure 

the removal of water until a viscous dark 

residue remained. The above procedures were 

repeated three times and the extract was 

stored in a non-transparent bottle in the 

refrigerator.   

Percolation  

100 g of the powdered dried fruits and 200 g 

of the sliced fresh fruits were weighed 

separately and each of them poured into a 

percolator with 500 ml distilled water and 

allowed to stand for 2 hours after that 500 ml 

distilled water was added to the mixtures and 

allowed them to macerated into closed 

percolator for 48 hours at room 

temperature(12). Then the stopcock was 

opened and liquid extract collected in an Erlen 

drop by drop. Additional distilled water added 

to the percolator until output droplets became 

colorless. Aqueous extract was concentrated 

under vacuum in a rotary evaporator at 50°C 

until a viscous dark residue remained. The 

above procedures were repeated three times 

and the extract was stored in a non-

transparent bottle in the refrigerator. 

Digestion  

100 g of the powdered dried material and 200 

g of the sliced fresh fruits were weighed 

separately. Then 50 ml concentrated HNO3 

added to each of them and heated in a water 

bath at 80 °C  for 20 minutes(12). After that, 

the mixtures were cooled, filtered by a filter 

paper and 500 ml distilled water was added to 

them and heated at 80 ° C for 20 minutes. The 

obtained aqueous extract was concentrated 

under vacuum in a rotary evaporator at 50° C 

until a viscous dark residue remained. The 

above procedures were repeated three times 

and the extract was stored in a non-

transparent bottle in the refrigerator. 

Rutin percent determination 

To determine the amount of Rutin, after 

dissolution of 50 miligrams Rutin in water, its 
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various concentrations prepared and their UV 

absorption in 359 nm was read and a 

calibration curve was drawn up (Figure 1) and 

used to determine the amount of extracted 

Rutin in each extraction methods. 

 
 

FIGURE 1 Rutin calibration curve 
 
Phytochemical screening of the extract 

The crude C. myxa fruit extract was analyzed 

for alkaloids, flavonoids, steroids, saponins, 

triterpenoids, tannins, proteins, vitamin C and 

phenolic compounds using standard 

procedures of analysis(13). Following 

qualitative tests were done on the dried 

soxhlet extract and the results are shown in 

Table 2. 

Alkaloid screening 

According to Wagner's test, 100 mg of extract 

was taken and few drops of Wagner's reagent 

were added and the formation of a reddish-

brown precipitate indicates the presence of 

alkaloids. Also, according to Mayer's test, 100 

mg of extract was taken and a few drops of 

Mayer's reagent were added and the 

formation of a yellow precipitate indicates the 

presence of alkaloids(14). 

Flavonoids screening 

Flavonoids screening was done according to 

Shinoda test and alkaline reagent test. The 

fruit extract (100 mg) was added to the pinch 

of magnesium turnings and 1 ml concentrated 

hydrochloric acid was added. The formation of 

pink color indicated the presence of 

flavonoids(15). As well as, 10 mg of extract 

was added to 1 ml sodium hydroxide solution 

10%, showed an increase in the intensity of 

yellow color which would become colorless on 

the addition of 1 ml concentrated hydrochloric 

acid, indicated the presence of flavonoids(16). 

Phenolic compounds screening 

Pursuant to Lead acetate test, 100 mg of fruit 

extract was taken and 5 ml of 1% lead acetate 

solution was added and the formation of 

precipitate indicated the presence of phenolic 

compounds(17). 

Tannins screening 

Based on the Ferric chloride test, the 

development of dark bluish-black color by 

adding 5 ml of 5% ferric chloride to 100 mg of 

fruit extract confirms the presence of tannins 

in this extract(18). 

Steroids screening 

Salkowski’s test has done by adding 10 ml 

concentrated sulfuric acid along the sides of 

the test tube containing 100 mg of fruit extract 

dissolved in 10 ml of chloroform. The upper 

layer turns red and the lower layer turns 

yellow with green fluorescence, indicating the 

presence of the steroids and sterols 

compound, in the fruit extract(19). 

Carbohydrates screening 

Fehling’s and Benedict’s tests have done by 

adding 10 ml of their solution to two test tubes 

containing 100 mg of fruit extract separately 

and boiled in a water bath. The formation of 

yellow or red and red or yellow or green 

precipitate indicated the presence of reducing 

sugars(20). 

Saponins screening 

The formation of foam to a length of 1cm 

indicated the presence of saponins when 100 

mg of fruit extract was diluted with 20 ml 
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distilled water and shaken well in a cylinder 

for 15 min according to Foam test(15). 

Proteins screening 

Pursuant to the Biuret test, 100 mg of fruit 

extract, 5 ml 40% sodium hydroxide solution 

and 5 drops of 1% copper sulfate solution 

were added. The nonexistence(absence) of a 

violet color indicates the non-presence of 

protein (20). It confirmed by the Ninhydrin 

test, in that, 100 mg of extract was taken and 5 

drops of freshly prepared 0.2% ninhydrin 

reagent were added and heated. The non-

appearance of pink or purple color indicated 

the inexistence of proteins, peptides or amino 

acids(15). 

Vitamin C screening 

Lack of yellow precipitate formation would 

suggest the lack of vitamin C when 100 mg of 

extract was treated with a few drops 2,4-

dinitrophenyl hydrazine solution and 

dissolved in 5 ml concentrated sulfuric acid 

(DNPH Test) (21). 

Triterpenoids screening 

The amount of 100 mg crude extract was 

mixed with 5 ml concentrated acetic 

anhydride, boiled and cooled. Then 2.5 ml 

concentrated sulfuric acid was added to the 

test tube. According to the Liebermann-

Burchard test, not being observed green color 

of the upper layer and the formation of a dark 

red color in the lower layer indicated a 

negative test for triterpenoids (22). 

Preparation of oral syrup 

Preservatives were added to distilled water 
and warmed up to 70 ° C, sucrose was then 
added and mixed until complete dissolution 
and was left for cooling. 3 grams of fruit 
extract was added to diluted Citric acid and 
added to the solution after cooling. The mix 
was finalized By adding 70% sorbitol solution, 
glycerin and grape oil, distilled water in a 
volume of 100 ml. physicochemical properties 
such as the amount of active ingredient and 
the viscosity of prepared syrup was 
determined, then it was tested for microbial 
activity. 

Results 

Soxhlet method of dried sample was the most 

efficient method. The amount of Rutin was 

equal to 24 microgram per milliliter. The 

apparent color was evaluated using the light 

intensity of the incoming and outgoing light 

was transparent and after 6 months, the color 

stability was acceptable. At the time of syrup 

preparation and after 6 months, visual 

inspection did not show any solid particles 

and the pH of the product is about 5.5, and 

after a year there was no significant change. 

Viscosity was 900cp and specific gravity of 

syrup was 1.24 g/ml. Microbial survey 

revealed that one gram of syrup had 10 

nonpathogenic microorganisms and bacteria 

such as E. coli, S. typhi, P. aeuriginosa, and S. 

aureus were absent. Expiration of the product 

is estimated at two years using stability 

accelerated tests, after which the amount of 

Rutin is reduced to 90% of initial amount. A 

ranked comparison of Rutin extraction 

methods is shown in Table 1, and the Results 

of preliminary phytochemical screening of 

aqueous C. myxa extract is shown in Table 2. 

 

TABLE 1. Efficiency and Rutin percentage of extraction methods 

Rank 
Extraction 

Method 
Extraction 

Types 
Rutin 

(% W/W ± SD) 
Efficiency 
(% ± SD)1 

1 
Soxhlet 

Dry powdered fruits 0.80 ± 0.008 15 ± 0.16 
2 Fresh fruits 0.74 ± 0.008 14 ± 0.12 
3 

Maceration 
Dry powdered fruits 0.76 ± 0.011 12 ± 0.15 

4 Fresh fruits 0.73 ± 0.007 10 ± 0.08 
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5 
Percolation 

Dry powdered fruits 0.74 ± 0.006 11 ± 0.09 
6 Fresh fruits 0.72 ± 0.009 6 ± 0.11 
7 

Digestion 
Dry powdered fruits 0.62 ± 0.006 9 ± 0.10 

8 Fresh fruits 0.55 ± 0.004 7 ± 0.04 
1Water content in fresh fruits is calculated in the extract content 

This shows a clear advantage in using dry 

powdered fruits over the use of fresh fruits in 

all extraction methods, and also shows the 

soxhlet method to be the most efficient 

method of extraction. 

 

TABLE 2 Results of preliminary phytochemical screening of aqueous C. myxa extract 

Results Phytochemical Testes Row 

+ Alkaloids 1 

+ Tannins 2 

+ Phenolic compounds 3 

+ Flavonoids 4 

+ Saponins 5 

+ Steroids 6 

+ Carbohydrates 7 

- Vitamin C 8 

- Triterpenoids 9 

- Proteins 10 

 

Discussion 

There are many studies counting several 

properties for C. myxa, such as anti-

inflammatory and analgesic (3, 23), wound 

healing (24), protective role against liver 

fibrosis (25), Gastroprotective and antiulcer 

effect (9, 26, 27), Anti-leishmanial effects(28) , 

among many others. Phytochemical studies 

have also showed C. myxa as a considerable 

reservoir of rare elements (such as selenium, 

copper, zinc, iron, and manganese), phenolic, 

and flavonoid compounds (Robinin, 

Datiscoside, Rutin, Hesperidin, 

Dihydrorobinetin, Caffeic acid and 

Chlorogenic Acid) (7). The anti-leishmanial 

activity of  C. myxa may be because of phenolic 

and flavonoid compounds (Rutin and Caffeic 

acid) and some trace element content 

(selenium) (28).  

Rutin, a well-known natural antioxidant, is one 

of the medicinally important flavonoids found 

in C. myxa. It makes up to 1% of the whole 

dried C. myxa plant (3). Rutin can reduce 

capillary fragility, swelling and bruising and 

has been used in the treatment of venous 

insufficiency (varicose veins, hemorrhoids, 

diabetic vascular disease, and diabetic 

retinopathy), and for improving 

microvascular blood flow (pain, tired legs, 

night cramps, and restless legs) (2, 5). Rutin 

has a role in stimulating cyclic AMP 

synthesis(7), preventing phospholipase(29) 

and superoxidase (30), secretion inhibition 

and aggregation of platelets, mild 

vasoconstrictor and increasing the resistance 

of small blood vessels through inhibition of 

Catechol-O-methyltransferase (9), anti-

tumour (10), and analgesic with non-opiod 

mechanism(12). 

In this study we showed the presence of 

Alkaloids, Tannins, Phenolic compounds, 

Flavonoids, Saponins and Steroids in C. myxa. 

We also showed that using dried fruits shows 

a clear advantage over the use of fresh fruits in 

all extraction methods, and that the soxhlet 

method was the most efficient method of 

extraction. 

Conclusion 

C. myxa, or Sepestan as it is known in Iran, has 

been used as a traditional medicine for various 
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purposes. Here we showed the presence of 

several bioactive compounds in its extract, 

and proposed a way to produce an easy to use 

oral formulation. While using C. myxa as it has 

been used by traditional medicine may be 

beneficial, more studies should be done to 

evaluate the exact content of bioactive 

compounds in its extract and whether or not it 

can be used to produce an alternative 

medicine. 
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