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Abstract 
The aim of our study was to investigate the antiviral activity of the Corchorus olitorius family 

Tiliaceae cultivated in Iraq against measles virus, and to demonstrate an overview about chemical 

constituents and pharmacological activity of Corchorus olitorius L. 

About150 gm Leaves of Corchorus. olitorius were defatted by maceration in hexane for 24 hrs. 

The defatted plant materials were subjected for extraction after filtration using Soxhlet apparatus, with 

aqueous methanol 85% as a solvent extraction for 24 hours, the extract was filtered, and the solvent was 

evaporated under reduced pressure using a rotary evaporator to get a dry extract of about 12 gm. About 

4 gm from the residue was suspended in 100ml water, about 3-4ml of 5% sodium hydroxide was added 

to obtain a basic solution having PH 10 and partitioned with ethyl acetate (3x100ml), the aqueous layer 

collected and evaporated to dryness. MTT-cell viability assay (3-[4,5-dimethylthiazol-2-yl]-2,5-

diphenyl tetrazolium bromide) was conducted on 96-well plates (Falcon), Vero cells were seeded at 1× 

104 cells/well to obtain a multiplicity of infection (MOI 10), and at 5 × 103 cells/well to obtain a 

multiplicity of infection (MOI 5). 

Different statistical result revealed a significant antiviral activity of the aqueous layer of 

Corchorus olitorius leaves against measles virus. The preliminary phytochemical tests showed the 

presence of phenols and flavonoids in the aqueous layer of Corchorus olitorius leaves.  

The antiviral activity of Corchorus olitorius leaves is mainly due to the phenolics and flavonoids 

that detected in the aqueous layer.  
Keywords: Corchorus olitorius, flavonoids, Phenolics, Antiviral, Measles. 

 

 وتأثيرها المضاد في العراق  المستزرعلنبات الملوخية )الجوت(  التحري للمركبات الفعالة

 الفايروساتضد                                                     
 **ايناس جواد كاظم و  1،حيدر طاهر حسن*

 بغداد ، العراق . وزارة الصحة والبيئة، *
 فرع العقاقير والنباتات الطبية، كلية الصيدلة، جامعة بغداد**

  الخلاصة

وس العراق ضد فيرالمستزرعة في لنبات الملوخية )الجوت( هو التحقيق في النشاط المضاد للفيروسات الدراسة الهدف من 

 الحصبة، ولإظهار لمحة عامة عن المكونات الكيميائية والنشاط الدوائي للنبات.

المواد النباتية منزوعة الدهن في عملية  خضاعساعة. تم ا 24في الهكسان لمدة  نقيعتم ازالة الدهون من أوراق النبات بواسطة الت

ساعة، تمت تصفية المستخلص، وتم تبخير المذيب تحت  24لمدة  ٪85ل المائي ، المذيب الميثانوSoxhletالاستخلاص باستخدام جهاز 

المادة المتبقية في ماء غرام من  4. تم تعليق غرام 12ضغط مخفض باستخدام المبخر الدوار للحصول على مستخلص جاف حوالي 

. تم فصلة PH 10 بدلالة حامضية قاعديهيدروكسيد الصوديوم للحصول على محلول  ٪5مل من  4-3مليلتر، وتم إضافة حوالي  100

-MTT3-[4,5الخلية  حيوية MTTحتى الجفاف. تم إجراء اختبار المائية وتبخيرهاالطبقة  ع، تم جم(3x100ml) خلات الاثيلمع 

dimethylthiazol-2-yl] -2,5-diphenyl tetrazolium bromide) زرع نسيجي اوعيةفي  اجريت التي (؛ (Falcon)  تحوي 

خلية/ حفرة  310 × 5و (،MOI 10للحصول على تعدد العدوى ) حفرةخلية /  410×  1بمعدل  Vero خلاياتم زرع  ،حفرة 96

 (.MOI 5للحصول على تعدد العدوى )

ضد  Corchorus olitoriusكشفت النتائج الإحصائية المختلفة عن نشاط مضاد للفيروسات كبير في الطبقة المائية من أوراق 

 .الملوخية الطبقة المائية من أوراق الفلافونويدات فيوفيروس الحصبة. تظهر الاختبارات الأولية الكيميائية النباتية وجود الفينولات 

 قة المائية.اكتشفت في الطب والفلافونويدات التي إن النشاط المضاد للفيروسات من أوراق الملوخية يرجع أساسا إلى الفينولات

 .الفيروسات، الحصبةالفينولات. مكافحة  الفلافونويدات،: الملوخية، لمفتاحيةكلمات اال
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Introduction 
 Therapeutic plants have been used since 

ancient times for the treatment of a variety of 

diseases (1).     Current estimates of the number 

of types of flowering vegetation range between     

200 000 and 250 000 in some 300 families and 

10 500 genera, and despite a rapidly expanding 

books and researches on phytochemistry, only a 

tiny percentage of the entire varieties have been 

examined chemically (2).  

Almost all organisms need to convert and 

interconvert a great number of organic and 

natural substances to permit live, grow, and 

reproduce. In contrast to these |major metabolic 

pathways (primary metabolite), which 

synthesize, degrade, and generally interconvert 

compounds commonly encountered in all 

organisms, there also exists an area of 

metabolism concerned with substances that have 

a very limited spread in nature. Such 

compounds, called “secondary metabolites”, 

which gives almost all the pharmacologically 

active natural products (3).      

The genus Corchorus (jute) which 

belongs to the family of Tiliaceae, involves 

about 50-60 species allocated in the tropics, 

subtropics and warm temperate areas of the 

world (4).  Corchorus species is one of the main 

genera containing cardiac glycosides, especially 

in the seeds (2). Corchorus olitorius are tall, 

annual herbs, reaching a height of two to four 

meters. The plant could be unbranched, or with 

only a few side divisions. The leaves alternately 

distributed, simple, lanceolate, finely serrated or 

lobed margin. The flowers are small (2-3 cm in 

diameter) and yellow, it has 5 petals. 

 The fruit of the plant contains many 

seeds inside in the form of a capsule, Corchorus 

olitorius is an important green leafy vegetable in 

many areas including Egypt, Southern Asia, 

Japan, India, China, Lebanon, Palestine, Syria, 

Jordan, Tunisia, and Nigeria, it is a cultivated 

plant here in Iraq. It has diverse common names 

bush okra, nalta jute, jute mallow and Jew’s 

mallow, ewedu, melokhyia and moroheiya (4,5). 
 
 

Taxonomy of Corchorus olitorius l. family 

tiliaceae  
Kingdom: Plantae, Subkingdom: 

Viridaeplantae, Infrakingdom:  Streptophyta, 

Phylum: Magnoliophyta, Division: 

Tracheophyta, Subdivision: Spermatophyta, 

Class: Magnoliopsida,  Order: Malvales, 

Family: Tiliaceae, Genus: Corchorus,   Species: 

Corchorus olitorius L. (6). 
 

Traditional use  
Different parts of Corchorus. olitorius 

have been utilized to relieve pain, aches, chronic 

cystitis, dysentery, enteritis and pectoral pain (7),  

 

 

the leaves have been utilized in case of 

gonorrhea, chronic cystitis, fever, and tumors 
(8),the seeds were utilized as demulcent, diuretic, 

purgative, also used in chronic cystitis, in cases 

of cardiac diseases like heart failure due to its 

content of cardenolides cardiac glycosides (5,9). It 

is highly consumed in Japan as “healthy 

vegetable” due to its high content of carotenoids, 

vitamin C, B1, B2 and E, many minerals and 

bioactive compounds (5,10). 

Measles is one of the most common 

communicable diseases around the world and 

may cause serious complications and sometimes 

death, about 350 children loss his life every day 

around the world (11).  

Corchorus olitorius is one of the plants 

that’s used in folk medicine for the treatment of 

measles (12). 
 

Chemical composition of Corchorus olitorius L. 
In general, phytochemical verification 

that performed on the plant revealed the 

presence of sterols like: β – Sitosterol (13), 

triterpenes like Ursolic acid Corosolic acid 

Oxocorocin (14), coumarins like: Cichoriine, 

Scopolin(15), saponins and tannins(16), flavonoids 

like: Astragalin (kaempferol 3-O-β-D 

glucopyranoside) Tolifolin (kaempferol 3-O-β-

D- galactopyranoside) Jugalanin (kaempferol 3-

O-α-L-arabinopyranoside) (17), Isoquercetin 

(quercetin 3-O-β-D-glucopyranoside)(18), 

carbohydrates (19), phenolics like: 5-

caffeoylquinic acid (Chlorogenic acid) and 3,5-

dicaffeoylquinic acid(isochlorogenic acid) 
(15,18,20), cardiac glycosides like: Cannogenol- 3-

O-β-D-glucopyranosyl –(1 → 4)-O-β-D-

boivinopyranoside, periplogenin- 3-O-β-D-

glucopyranosyl-(1 →  4)-O-β-D-

digitoxopyranoside (21), strophanthidin 

glycosides like: Erysimoside(strophanthidin 3-

O- β-D-glucopyranosyl(1→4)-O-β-D–

digitoxopyranoside), olitoriside(strophanthidin 

3-O- β-D-glucopyranosyl (1 →4)-O-β-D –

boivinopyranoside), Corchoroside A ( 

strophanthidin 3-O- β-D- boivinopyranoside) 

and helveticoside (strophanthidin 3-O- β-D—

digitoxopyranoside), Digitoxigenin glycosides: 

glucoevatromonoside (digitoxigenin-3-O-β-D-

glucopyranosyl - ( 1 → 4 ) – O  - β – D - 

digitoxopyranoside), coroloside (digitoxigenin-

3-O-β-D- glucopyranosyl –(1→4)-O-β-D-

boivinopyranoside), deglucocoroloside 

(digitoxigenin - 3-O-β-D- boivinopyranoside), 

evatromonoside (digitoxigenin-3-O-β-D-

digitoxopyranoside), digitoxigenin 3-O-β-D-

glucopyranosyl-(1→ 6)-O-β-D-glucopyranosyl-

(1→4)-O-β-D-digitoxopyranoside (22–24), 

Corchorusoside (A, B, C, D, and E) (25).  
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Pharmacological activity of Corchorus olitorius 

The plant has several pharmacological 

activities like Antihypertensive effect (26), 

Dermatological activity: improve the score and 

symptoms of the atopic dermatitis-like lesion 
(27), and as wound healing effect (28), Anti-tumor 

activity: the plant has a considerable effect 

against melanoma, leukemia, osteosarcoma (18), 

Hella cells (29), and ARH-77(human multiple 

myeloma cells) (30), Antioxidant activity:  due to 

the high content of phenolics and flavonoids 
(16,20,31), Anti-diabetic activity: the plant shows 

antihyperglycemic and hypolipidemic effects 
(32), Antimicrobial activity: the plant shows a 

significant antibacterial effect against 

Staphylococcus epidermidis, Staphylococcus 

aureus, Bacillus cereus, Corynebacterium 

diphtheria, Kosuria  rhizophila, Shigella 

flexneri and Aeromonas hydrophila. (8), 

(Escherichia coli, and Yersinia enterocolitica). 

Also against fungal micro-organisms 

(Geotrichum candidum and Botrytis cinerea) (5), 

Anti-inflammatory (7), Gastroprotective activity 
(33), and  Antiviral activity (12). 

The aim of this study is to: 

1- Demonstrating an overview of chemical 

constituent and pharmacological activity of 

leaves extracts from Corchorus olitorius. 

2- Evaluating the in vitro antiviral activity of 

Corchorus olitorius L. leaves extract against 

measles virus for the first time in the world. 
 

Materials and Methods 
Collection of plant materials 

Corchorus olitorius leaves were 

harvested from a farm in al-Utafiyah district in 

Baghdad City, during July 2017.  The plant was 

identified and authenticated by Prof. Dr. 

Sukaena Abass / Department of Biology / 

College of Sciences/ University of Baghdad.  

Leaves were washed thoroughly, dried under 

shade, and grinded in a mechanical grinder to a 

fine powder. 
 

Equipment and chemical 

The instruments used were rotary 

evaporator (BȔCHI Rotavapor R-205, Swiss), 

Microtiter reader (Gennex Lab/USA), Laminar 

flow hood (K & K Scientific Supplier/Korea), 

Cell culture plates (Santa Cruz 

Biotechnology/USA), Micropipette (Cypress 

Diagnostics/Belgium), CO2 incubator (Cypress 

Diagnostics/ Belgium) 
 

Extraction 
About 150 gm of shade-dried pulverized 

leaves were defatted by maceration with hexane 

for 24 hours then filtered and allowed to dry at 

room temperature. The defatted plant materials 

were extracted using Soxhlet apparatus in which 

the powder packed in the thimbles and extracted  

 

with 1.75L of aqueous methanol 85% as a 

solvent extraction for 24 hours. The extract was  

filtered, and the solvent was evaporated under 

reduced pressure using a rotary evaporator to get 

a dry extract of about 12 gm (34).  About 4 gm 

from the residue was suspended in 100ml water, 

about 3-4ml of 5% sodium hydroxide was added 

to obtain a basic solution having pH 10. and 

partitioned with ethyl acetate (3x100ml), the 

aqueous layer collected and evaporated to 

dryness (35). 
 

Preliminary phytochemical investigation (34)  

Test for flavonoids 

 0.1 g of plant extract (aqueous layer) was 

dissolved in 20 ml of 80% ethanol and filtered. 

The filtrate was used for the following tests:  

(a) 3 ml of the filtrate was mixed with 4 ml of 

1% aluminum chloride in methanol in a test tube 

and the color was observed. Formation of yellow 

color indicated the presence of flavonoids.  

(b) 3 ml of the filtrate was mixed with 4 ml of 

1% potassium hydroxide in a test tube and the 

color was observed. A dark yellow color 

indicated the presence of flavonoids.  
 

Test for phenols  

0.25 g of each plant extract (aqueous 

layer) was dissolved in 10 ml of distilled water 

and filtered. 1% aqueous ferric chloride (FeCl3) 

solution was added to the filtrate. The 

appearance of intense green, blue or black color 

indicates the presence of phenols compounds in 

the test samples. 
 

Evaluation of the antiviral activity of the 

aqueous layer 

Experimental design  

The dried extract (about 0.9gm) obtained 

from the aqueous layer was used in this test and 

symbolled as (sample tested compound). 
 

Cell lines and culture  
The Vero (transformed monkey kidney) 

cell lines were obtained from the Iraq biotech 

Cell Bank Unit and maintained in RPMI-1640 

supplemented with 10% Fetal bovine, 100 

units/mL penicillin, and 100 µg/mL 

streptomycin. Cells were passaged 37 times 

including the passage number from the 

reference, using Trypsin-EDTA reseeded at 50% 

confluence twice a week and incubated at 37 °C  

(36). 
 

Virus cells 
 The Schwartz Edmonston attenuated 

measles vaccine strain was obtained from the 

Iraq biotech Cell Bank Unit. 
 

Cell viability and cytotoxicity 
 (37) 

To determine the cell cytotoxic effect of 

the measles virus, MTT (3-[4,5-dimethylthiazol-

2-yl]-2,5-diphenyl tetrazolium bromide) cell 
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viability assay was conducted as on 96-well 

plates (Falcon), Vero cells were seeded at 1× 104 

cells/well to obtain a multiplicity of infection 

(MOI 10), and at 5 × 103 cells/well to obtain 

multiplicity of infection (MOI 5). After 24hrs. or 

a confluent monolayer is achieved. Cells were 

treated with Cells were treated with different 

concentrations of the tested compounds (100 

μg/ml, 50 μg/ml, 25μg/ml, 12.5μg/ml and 6.25 

μg/ml; first: virus alone, virus with tested sample 

and second: the tested sample alone. The 

procedure was performed by adding the (virus 

and or tested sample) at first for 2 hrs. at room 

temperature to allow virus attachment and 

penetration. After that, cells were washed with 

(phosphate buffered saline) PBS and serial 

dilution of the tested sample was added to the 

non-infected and infected cells. Cell viability 

was measured after 72 hrs. of infection by 

removing the medium, adding 28 µl of 2 mg/ml 

solution of MTT (Sigma Aldrich-co) and 

incubating for 3 hrs. at 37°C. After removing the 

MTT solution by pouring, the crystals remaining 

in the wells were solubilized by the addition of 

130 µl of DMSO (Dimethyl Sulphoxide) (BDH, 

England) followed by 37°C incubation for 15 

min with shaking. The absorbency was 

determined by a microplate reader (Gennex Lab. 

USA) at 492 nm (test wavelength); the assay was 

performed in triplicate (36). Endpoint parameter 

that is calculated for each individual cell line is 

the percentage of cytotoxicity, it was calculated 

by the following equations: 
     𝑽𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 =  (𝑨 − 𝑩)/𝑨 ×  𝟏𝟎𝟎 

Where A is the mean optical density of untreated 

wells (control) and B is the optical density of 

treated (tested) wells. 
Cytotoxicity percentage =100 – viability Percentage 
 

Control test  

In order to investigate the cytotoxicity 

effect of the tested sample itself; the Vero cells 

are treated with different concentrations from 

the aqueous layer. 
 

Results 
The Phytochemical composition 

Preliminary examination of the aqueous 

fraction results is shown in Table 1.  
 

Table 1. Preliminary examination of the 

aqueous fraction for phenols and flavonoids. 
 

phytochemicals Aqueous layer 

         flavonoids               + 

          phenols               + 

 

 

 

 

The Anti-Cytotoxic or antiviral effect of the 

plant extract  

The results demonstrate the significant 

anticytotoxic effect of different concentrations 

from aqueous layer against the toxicity effect of 

measles virus on Vero cells using both the 

obtained multiplicity of infection (MOI of 5 and 

10).The obtained result against the cytotoxic 

effect of measles virus is shown in figures (1, 2) 

and tables (2, 3).The results obtained from the 

control test are demonstrated in figure (3) and 

table (4). 

 

Figure1. Cytoprotecting chart; increasing the 

concentration of the tested sample (aqueous 

layer) reduce the cytotoxicity of measles virus 

on Vero cells using MOI of 10. 

 

 

Figure2. Cytoprotecting chart; increasing the 

concentration of the tested sample (aqueous 

layer) reduce the cytotoxicity of measles virus 

on Vero cells using MOI of 5. 

 

 
Figure 3. Control test. cytotoxicity chart 

using a   different concentration of the tested 

sample (aqueous layer) against Vero cells. 
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Table 2. The statistical result of the tested sample (aqueous layer) against the cytotoxicity of 

 measles virus using MOI of 10.

Table 3. The statistical result of the tested sample (aqueous layer) against the cytotoxicity of 

  measles virus using MOI of 5. 

 

Table 4. The statistical result of the cytotoxicity of different concentrations from the tested  

 sample (aqueous layer) against Vero cells. 

 

 
Discussion 

In the present study, maceration of 

plant material in hexane for overnight was 

used as defatting method. Next day the solvent 

removed by filtration and the defatted plant 

was dried then extracted with alcohol (85% 

ethanol) to get the crude extract. fractionation 

of the crude extract is recommended for the 

separation other, it depends on several factors 

like differences in the polarity and solubility. 

polyphenols like (flavonoids and phenolic 

acids) have acidic properties (38), adding base 

like 5%NaOH will produce water-soluble 

salts, fractionating the aqueous phase with 

ethyl acetate will make the lipophilic and non-

polar compounds to stay in the Ethyl acetate 

phase leaving the water-soluble salts 

(flavonoids and phenolic compounds) in the 

aqueous phase (35).    MTT is a water-soluble 

yellow dye that is absorbed by living cells and  

 

 

 

 

 

reduced by the action of mitochondrial 

dehydrogenases. The reduction product is a 

water-insoluble blue formazan, that must 

thenbe dissolved for a colorimetric way of 

measuring by using different types of solvents 

like DMSO. Metabolically inactive cells do 

not produce significant amounts of formazan 

Conversely which can be detected by the 

microplate reader, the quantity of formazan 

produced per cell in a given time depends on 

the metabolic activity of the cells, so Formazan 

production is directly proportionate to the 

living cell number. The MTT (Tetrazolium 

(MTT) Assay for Cellular Viability and 

Activity) procedure assesses the activity and 

number of living cells at the end of an 

experiment (37) . 

 

 

 

 

 

Con. 
MOI 10 6.25 μg/mL 12.5 µg/mL 25 µg/mL 50 µg/mL 100 μg/mL 

Mean optical 

density of triplicate 
81.80 75.33 58.37 44.49 34.08 22.20 

P value 0.0010 0.0001 0.0009 0.0028 0.0038 0.0044 

Significant 

(alpha=0.05) 
Yes Yes Yes Yes Yes Yes 

 

Con. 
MOI 5 6.25µg/ml 12.5 µg/mL 25 µg/mL 50 µg/mL 100 μg/mL 

Mean optical 

density of triplicate 
85.17 82.05 65.25 48.30 21.37 9.140 

P value < 0.0001 0.0159 0.0171 0.0224 0.0406 0.0790 

Significant 

(alpha=0.05) 
Yes Yes Yes Yes Yes No 

 

 Con. 100 µg/mL 50 µg/mL 25 µg/mL 12.5 µg/mL 6.25µg/ml 

Mean optical density 

of triplicate 
5.112 4.026 2.750 1.100 0.3225 

P value 0.0001 < 0.0001 0.0577 0.0577 0.0130 

Significant 

(alpha=0.05) 
Yes Yes No No Yes 
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The results demonstrate the significant 

anticytotoxic effect of different concentrations 

from aqueous layer against the toxicity effect 

of measles virus on Vero cells using both the 

obtained multiplicity of infection (MOI of 5 

and 10). 

The obtained result clarifies a linear 

relationship between the concentration of the 

tested sample and the degree of cytoprotecting 

effect (antiviral effect) against the cytotoxic 

effect of measles virus. The result obtained 

from the control test shows no cytotoxic effect 

against Vero cells by the tested sample, since 

even in high concentration which is 100μg/mL 

only five percent cells were killed, while only 

1 percent cell killed at 12.5 μg/mL. this result 

augments the effect of the tested sample as 

antiviral (anticytotoxic) against measles virus. 

 Natural flavonoid compounds with antiviral 

activity were identified in 1940, and many 

reviews were available about their antiviral 

activity especially against human 

immunodeficiency virus (HIV). several types 

of research demonstrate the mechanism of 

action through inhibition of various enzymes 

involved in the life cycle of viruses such as 

HIV-1 inverse transcriptase, DNA 

polymerases, and HIV-1 enzyme proteinase 
(39). 

In general, the presence of two vicinal 

hydroxyl groups on an aromatic ring is the 

most important structural requirement for 

inhibition of integrase protein (HIV -IN) 

leading to inactivate viral integration and 

replication which is the situation with most 

flavonoids. the dicaffeoylquinic and L-

chicoric acid derivatives have been proved to 

show antiviral activity although it doesn’t have 

such adjacent hydroxyl group (40). 

It may exert its action by inhibiting the virus-

cell fusions in the early stage of the replication 

cycle and by inhibiting the cell-cell fusions at 

the end stage of the replication cycle (41).      
 

Conclusions 
1. Preliminary Phytochemical screening is 

done for the aqueous layer obtained from 

of Iraqi plant Corchorus olitorius 

demonstrate the presence of, flavonoids 

and phenolics. 

2. For the first time in the world, the 

preliminary study has gathered 

experimental evidence that aqueous 

methanolic extract of Iraqi plant 

Corchorus olitorius exhibited significant 

antiviral activity against measles virus. 

 
 
 
 

Acknowledgment 
We are deeply grateful to the College of 

Pharmacy, University of Baghdad, for giving 

us the opportunity and facilities to achieve this 

work. 
 

References 
1. Bagetta G. Herbal medicines?: development 

and validatio of plant-derived medicines for 

human health. Clinical pharmacognosy. p. 

2012.  

2. Evans WC. Trease and Evans' 

Pharmacognosy. 16TH ed. Edinburgh 

London New York Philadelphia St Louis 

Sydney Toronto 2009: Saunders Ltd; 2009. 

616 p.  

3. Dewick PM. Medicinal Natural Products: A 

Biosynthentic Approach. John Wiley and 

Son. 2002. 520 p.  

4. Loumerem M, Alercia A. Descriptors for 

jute (Corchorus olitorius L.). Genet Resour 

Crop Evol. 2016;63(7):1103-11.  

5. Ilhan S, Savaro\uglu F, \cColak F. 

Antibacterial and Antifungal Activity of 

Corchorus olitorius L.(Molokhia) Extracts. 

Int J Nat Eng Sci. 2007;1(3):59-61. 

6. Islam M. Biochemistr. Int J Enhanc Res Sci 

Technol Eng ISSN 2319-7463 Vol 2 Issue 

11, November-2013. 2013;2(11):35-44.  

7. Zakaria ZA. The anti-inflamatory and 

antipyretic activities of Corchorus olitorius 

in rats .pdf. Journal of Pharmacology and 

Toxicology; 2006. p. 1 (2): 139-146.  

8. Zakaria, Z. A.,Somchit MN. The in vitro 

Antibacterial Activity of Corchorus 

olitorius extracts. international journal of 

pharmacology; 2006. p. 2 (2): 213-215.  

9. Al-yousef HM, Amina M, Ahamad SR. 

Comparative study on the chemical 

composition of Corchorus olitoriusl leaf 

and stem dry oils . Biomed Res. 

2017;28(10):4581-7.  

10. Ola SS, Catia G, Marzia I, Francesco VF, 

Afolabi AA, Mulinacci N. HPLC/DAD/MS 

characterisation and analysis of flavonoids 

and cynnamoil derivatives in four Nigerian 

green-leafy vegetables. Food Chem. 

2009;115(4):1568-74.  

11. Plan S. Global Measles and Rubella 

Strategic Plan. 2012;44.  

12. Sonibare MA, Moody JO, Adesanya EO, 

Momordica L, Seem PB, Ocimum L. Use of 

medicinal plants for the treatment of 

measles in Nigeria. 2009;122:268-72.  

13. Ragasa CY, Vivar JLA, Tan MCS, Shen 

CC. Chemical constituents of Corchorus 

olitorius L. Int J Pharmacogn Phytochem 

Res. 2016;8(12):2085-9.  

14. Qureshi AK. Chemical constituents of Cor 

chorus capsularis and C.olitorius (Jute 



Iraqi J Pharm Sci, Vol.27(2) 2018                                       Phytochemical investigation of Corchorus olitorius L.                                                                      
 

 

121 
 

Plant), Part IV* Isolation of Corosolic Acid, 

Ursolic Acid and corosin and Correlation of 

Corosin with Tormentic Acid. 

2013;65(4):1473-8.  

15. yoshikawa masayuki, hiromi shimada, 

masami saka, satoshi yoshizumi, johji 

yamaharaa  and hisashi matsuda. Absolute 

stereostructures of corchoionosides A,B and 

C, histamine release inhibitors from the 

leaves of vietnamese Corchorus olitorius l. 

(tiliaceae). Chem Pharm Bull. 1997;45, No. 

3:464-9.  

16. Mibei EK, Ojijo NKO, Karanja SM, Kinyua 

JK. Phytochemical and antioxidant analysis 

of methanolic extracts of four african 

indegenous leafy vegetables. Ann Food Sci 

Technol. 2012;13(1):37-42.  

17. Kodhda HiroshI, Tanaka Seiji, Yamaoka 

Yasutoshi MS and OY. Cconstituents of 

Corchorus olitorius l..pdf. Natural 

Medicine; 1994. p. 48(3),213-214.  

18. Handoussa H, Hanafi R, Eddiasty I, El-

Gendy M, El Khatib A, Linscheid M, et al. 

Anti-inflammatory and cytotoxic activities 

of dietary phenolics isolated from 

Corchorus olitorius and Vitis vinifera. J 

Funct Foods. 2013;5(3):1204-16.  

19. Zeghichi S, Kallithraka S, Simopoulos AP. 

Nutritional Composition of Molokhia 

(Corchorus olitorius) and Stamnagathi 

(Cichorium spinosum). World Rev Nutr 

Diet. 2003;91:1-21.  

20. Azuma K, Nakayama M, Koshioka M, 

Ippoushi K, Yamaguchi Y, Kohata K, et al. 

Phenolic antioxidants from the leaves of 

Corchorus olitorius L. J Agric Food Chem. 

1999;47(10):3963-6. 

21. Nakamura T, Goda Y, Sakai S, Kondo K, 

Akiyama H, Toyoda M. Cardenolide 

glycosides from seeds of Corchorus 

olitorius. Phytochemistry. 

1998;49(7):2097-101.  

22. Mahato SB, Subodh K. Cardiac Glycosides 

from Corchorus olitorius. 1989;2065-8.  

23. Goda, Yukihiro, Sakai shinobu, Nakamura 

takatoshi, Akiyama hiroshi T masatake. 

Identification and Analyses of Main Cardiac 

Glycosides Seeds and Their Acute Oral 

Toxicity in Corchorus to Mice olitor. J Food 

Hyg Soc Japan. 1998;  

24. Contents of Strophanthidin Glycosides 

olitorius Glycosides in " Moroheiya " and 

Digitoxigenin ( Corchorus L .) and Its 

Products Masahiko OGAWA *, Katuhiro 

HAYASI *, Satoko TOMIMORI *, 

Nobuyuki KONISHI * and Osamu 

NAKAYAMA * * Mie Prefectural Science 

and T.  

25. Yoshikawa M, Murakami T, Shimada H, 

Fukada N, Matsuda H, Sashida Y, et al. 

Corchorusosides A, B, C, D, and E, new 

cardiotonic oligoglycosides from the seeds 

of Corchorus olitorius L.(Moroheiya). 

Heterocycles. 1998;5(48):869-73.  

26. Kimot K, Kuroda Y, Sait Y, Yamamot J, 

Murakam T, Aoyag Y. I-Converting 

Enzyme Inhibitor from. 1998;4(3):223-6.  

27. Yokoyama S, Hiramoto K, Fujikawa T, 

Kondo H, Konishi N, Sudo S, et al. Topical 

application of Corchorus olitorius leaf 

extract ameliorates atopic dermatitis in 

NC/Nga mice. Dermatology Asp. 

2014;2(1):3. 

28. Vya B, Boye A, Quansah N. Antioxidant 

and wound healing studies on the extracts of 

Corchorus olitorius leaf. Sci Res Rev 

Journal. 2013;1(3):67-73.  

29. Taiwo BJ, Taiwo GO, Olubiyi OO, Fatokun 

AA. Polyphenolic compounds with anti-

tumour potential from Corchorus olitorius 

(L.) Tiliaceae, a Nigerian leaf vegetable. 

Bioorg Med Chem Lett. 2016 Aug 1 [cited 

2018 Mar 5];26(15):3404-10.  

30. Darcansoy I?eri ?, Yurtcu E, Sahin FI, 

Haberal M. Corchorus olitorius (jute) 

extract induced cytotoxicity and 

genotoxicity on human multiple myeloma 

cells (ARH-77). Pharm Biol. 

2013;51(6):766-70.  

31. Mobark R, Mohammed O. Phytochemical 

Investigation of Antimicrobial and 

Antioxidant Activity Leaves Extracts of 

Corchorus olitorius. Open Access Libr J. 

2016;3(e2225):3-7.  

32. Salisu J.A., Oboh G., Schetinger M.R., 

Stefanello N. RJBT. Antidiabetic Potentials 

of Jute Leaf ( Corchorus olitorius ) On 

Type-2 Diabetic Rats. J Emerg Trends Eng 

Appl Sci. 2015;6(7):223-30.  

33. Al Batran R, Al-Bayaty F, Ameen Abdulla 

M, Jamil Al-Obaidi MM, Hajrezaei M, 

Hassandarvish P, et al. Gastroprotective 

effects of Corchorus olitorius leaf extract 

against ethanol-induced gastric mucosal 

hemorrhagic lesions in rats. J Gastroenterol 

Hepatol. 2013;28(8):1321-9.  

34. Harborne JB. Phytochemical Methods; A 

Guide to Modern Techniques of Plant 

Analysis. Vol. 3, Journal of Chemical 

Information and Modeling. 1998. 317 p.  

35. Blackwell DL, Herald T, Bean SR. Alkaline 

extraction of phenolic compounds from 

intact sorghum kernels kernels. 2012;  

36. Yaseen NY. In Vitro Synergistic 

enhancement of Newcastle Disease Virus to 

Methotrexate cytotoxicity against tumor 

cells. 2012;(2):102-9.  

37. Morgan DML. Tetrazolium (MTT) Assay 

for Cellular Viability and Activity. 

79(4):179-83.  



Iraqi J Pharm Sci, Vol.27(2) 2018                                      Phytochemical investigation of Corchorus olitorius L.                                                                      
 

122 
 

38. Daigle DJ, Conkerton EJ. Analysis of 

flavonoids by HPLC: An update. J Liq 

Chromatogr. 1988;11(2):309-25.  

39. Shashank K, Pandey AK. Chemistry and 

biological activities of flavonoids. Hindawi 

Sci World J. 2013;2013(12):533-48.  

40. Introduction I, Transfer S, Complex P, 

Domain N, Domain HC, Core IC, et al. 

VIRUS INTEGRASE. 52.  

41. Li Y, But PPH, Ooi VEC. Antiviral activity 

and mode of action of caffeoylquinic acids 

from Schefflera heptaphylla ( L .) Frodin. 

2005;68:1-9. 

 


