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Abstract
In this study, the preparation of alcoholic extracts of leaves, aerial parts, and roots of
the plant Corchorus olitorius L. in powder form have been prepared in different
concentrations consisted of (30, 50, 70) mg/ml. Extracts were used to detect the inhibitory
activity on gram’s negative and gram’s positive pathogenic bacteria, which include the
following types: Klebsielle pneumoniae, Escherichia coli, proteus mirabilis, Serratia
marcescuns, Aeromonas hydrophila Staphylococcus aureus and Streptococcus fecalis. The
results of the inhibitory activity of alcoholic extracts depending on the different types of
bacteria, and there was a clear increase in the rate of inhibition range with increasing the
concentration of plant extracts against bacteria, All concentration of extracts were found to
exhibit significant differences at level (p<0.05) by antimicrobial activity against most
bacterial species. Also the results showed significant differences among the alcoholic
extracts of the leaves, aerial parts and roots extracts on the growth of some types of bacteria
at level (p<0.05).

Corchorus ﺍﻝﺘﺄﺜﻴﺭ ﺍﻝﺘﺜﺒﻴﻁﻲ ﻝﻠﻤﺴﺘﺨﻠﺹ ﺍﻝﻜﺤﻭﻝﻲ ﻤﻥ ﺃﻭﺭﺍﻕ ﻭﺴﻴﻘﺎﻥ ﻭﺠﺫﻭﺭ ﻨﺒﺎﺕ ﺍﻝﻤﻠﻭﺨﻴﺔ
 ﺘﺠﺎﻩ ﺒﻌﺽ ﺃﻨﻭﺍﻉ ﺍﻝﺒﻜﺘﺭﻴﺎ ﺍﻝﻤﺭﻀﻴﺔolitorius L.
ﺴﺤﺭ ﻤﻬﺩﻱ ﺤﻴﺎﻭﻱ
 ﺠﺎﻤﻌﺔ ﺒﻐﺩﺍﺩ/ﻜﻠﻴﺔ ﺍﻝﻁﺏ ﺍﻝﺒﻴﻁﺭﻱ

ﺍﻝﺨﻼﺼﺔ
Corchorus ﺤﻀﺭ ﻓﻲ ﻫﺫﻩ ﺍﻝﺩﺭﺍﺴﺔ ﺍﻝﻤﺴﺘﺨﻠﺹ ﺍﻝﻜﺤﻭﻝﻲ ﻝﻤﺴﺤﻭﻕ ﺃﻭﺭﺍﻕ ﻭﺴﻴﻘﺎﻥ ﻭﺠﺫﻭﺭ ﻨﺒـﺎﺕ ﺍﻝﻤﻠﻭﺨﻴـﺔ
 ﻤل ﺘﺒﻴﻥ ﻓﻴﻬﺎ ﺍﻝﺘﺄﺜﻴﺭ ﺍﻝﺘﺜﺒﻴﻁﻲ ﻋﻠﻰ ﻨﻤﻭ ﺒﻌﺽ ﺃﻨﻭﺍﻉ/( ﻤﻠﻐﻡ70 ،50 ،30)  ﻭﺍﺸﺘﻤﻠﺕ ﺘﺭﺍﻜﻴﺯ ﻤﺨﺘﻠﻔﺔolitorius L .
Escherichia coli ﻭKlebsiella pneumoniae :ﺍﻝﺒﻜﺘﺭﻴﺎ ﺍﻝﻤﺭﻀﻴﺔ ﺍﻝﺴﺎﻝﺒﺔ ﻭﺍﻝﻤﻭﺠﺒﺔ ﻝﺼﺒﻐﺔ ﺠﺭﺍﻡ ﻭﺘﻀـﻤﻨﺕ
Staphylococcus aureus ﻭAeromonas hydrophila ﻭSerratia marcescuns ﻭProteus mirabilisﻭ
 ﻝﻘﺩ ﺘﻨﻭﻋﺕ ﻨﺘﺎﺌﺞ ﺩﺭﺍﺴﺔ ﺍﻝﻔﻌﺎﻝﻴﺔ ﺍﻝﺘﺜﺒﻴﻁﻴﺔ ﻝﻤﺴﺘﺨﻠﺹ ﺃﻭﺭﺍﻕ ﻭﺴﻴﻘﺎﻥ ﻭﺠـﺫﻭﺭ ﻨﺒـﺎﺕ.Streptococcus fecalis ﻭ
ﺍﻝﻤﻠﻭﺨﻴﺔ ﺒﺎﺨﺘﻼﻑ ﺍﻝﻨﻭﻋﻴﺔ ﻭﺍﻝﺘﺭﺍﻜﻴﺯ ﻭﻜﺎﻨﺕ ﻫﻨﺎﻙ ﺯﻴﺎﺩﺓ ﻭﺍﻀﺤﺔ ﻓﻲ ﻤﻌﺩﻻﺕ ﺃﻗﻁﺎﺭ ﻤﻨـﺎﻁﻕ ﺘﺜﺒـﻴﻁ ﻨﻤـﻭ ﺃﻨـﻭﺍﻉ
ﺍﻝﺒﻜﺘﺭﻴﺎ ﺍﻝﻤﺭﻀﻴﺔ ﺒﺯﻴﺎﺩﺓ ﺘﺭﻜﻴﺯ ﻜل ﻤﻥ ﺍﻝﻤﺴﺘﺨﻠﺼﺎﺕ ﺍﻝﻜﺤﻭﻝﻴﺔ ﺍﻝﻨﺒﺎﺘﻴﺔ ﻷﻭﺭﺍﻕ ﻭﺴـﻴﻘﺎﻥ ﻭﺠـﺫﻭﺭ ﻨﺒـﺎﺕ ﺍﻝﻤﻠﻭﺨﻴـﺔ
 ﻭﻜﺫﻝﻙ ﺍﻅﻬﺭ ﺍﻝﺒﺤﺙ ﻓﺭﻭﻗﺎﺕ،( ﺘﺠﺎﻩ ﻨﻤﻭ ﻤﻌﻅﻡ ﺃﻨﻭﺍﻉ ﺍﻝﺒﻜﺘﺭﻴﺎp<0.05) ﻭﺍﺸﺘﻤﻠﺕ ﻓﺭﻭﻗﺎﺕ ﺘﺜﺒﻴﻁﻴﺔ ﻭﺍﻀﺤﺔ ﺒﻤﺴﺘﻭﻯ
.(p<0.05)ﻤﻌﻨﻭﻴﺔ ﺘﺜﺒﻴﻁﻴﺔ ﻤﺎﺒﻴﻥ ﺃﻨﻭﺍﻉ ﺍﻝﻤﺴﺘﺨﻠﺼﺎﺕ ﺒﻤﺴﺘﻭﻯ
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Introduction
Corchorus olitorius L. is known to occur in nature as it is distributed in the tropics of
both hemispheres. They are used in soups under the Arabic name "Molukhyia". In Egypt
and India the leaves and tender shoots are eaten (1). The leaves material contains
Triterpenes, Sterols and Fatty acid (2), Phenolics (3), and Ionones (4). Per each 100 g, the
leaves of Corchorus olitorius L. are reported to contain 4.5-5.6 g protein, 0.3 g fat, 7.6-12.4
g total carbohydrate, 1.7-2.0 g fiber, 2.4 g ash, oxydase, chlorogenic acid, saponins, and
Flavones (5). An acidic polysaccharide isolated from water soluble mucilage extracted from
dried leaves of Corchorus olitorius L. was rich in uronic acid rhamnose, glucose,
galcturonic acid, and glucuronic acid (6). The root of Corchorus olitorius L contain
Triterpenes (7), Sterols (8), a triterpenoid corosin, and sitosterol (9). This is the first
research which detects the inhibitory activity against many species of pathogenic bacteria
like Klebsielle pnumoniae, Escherichia coli, proteus mirabilis, Serratia marcescuns,
Aeromonas hydrophila Staphylococcus aureus, and Streptococcus fecalis by alcoholic
extracts of Leaves, aerial parts and roots of Corchorus olitorius L. Klebsielle pnumoniae
can cause a variety of extra pulmonary infections, including enteritis and meningitis,
urinary tract infections and septicemia (10). Escherichia coli is the most bacterial species
commonly recovered in the clinical laboratories and has been incriminated in infectious
diseases involving virtually every host tissue and organ system, and produce dysentery like
diarrheal syndromes, Urinary tract, wound infectious and pneumococcal meningitis in
neonates (11). Aeromonas hydrophila causes gastroenteritis (12) cellulitis and wound
infections, diarrhea, septicemia, and miscellaneous (13, 14). Proteus mirabilis is most
frequently recovered from humans, particularly as the causative agent of both urinary tract
and wound infections (15). Serratia marcescuns causes bovine mastitis, and septicemia in
chickens (16). Staphylococcus aureus is the most virulent species that produce several
toxins and enzymes that mediate tissue invasion and survival at the infection site, wounds
and deep tissue, Impetigo, necrosis of tissue, folliculitis, furuncles, scalded skin syndrome
in neonates, toxic shock syndrome, and food poisoning (17). Streptococcus fecalis is an
opportunistic bacteria that causes septicaemia in chickens, bovine mastitis, endocarditis in
cattle and lambs, also urinary tract infections in dogs (18).

Corchorus olitorius L.
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Material and Method
The plant Corchorus olitorius L. was collected from the local area of Baghdad in the
month of July- August 2011. This plant was identified by science Department of Biology
colleges of Baghdad University. The leaves, aerial parts and roots of Corchorus olitorius L.
were collected, washed and dried under shade, after that they were coarsely powdered with
a mechanical grinder. All the powders were passed through sieve No. 40 and stored in an
airtight container for extraction by Soxhlet apparatus. In this method 100 gm of leaves,
aerial parts and roots powdered drugs were ground into small particles and placed in porous
cellulose thimble, the thimble is placed in an extraction chamber (19), which is suspended
above a flask containing the petroleum ether and below a condenser. The flask is heated
and the solvent evaporates and moves up into the condenser where it is converted into a
liquid that trickles into the extraction chamber containing the sample. The extraction
chamber is designed so that when the solvent surrounding the sample exceeds a certain
level it overflows and trickles back down into the boiling flask at the end of 24 hour (20),
the extracted materials was dried and then extracted with 95% methanol in Soxhlet
apparatus for 72 hour. After completing the extraction, the extracts were filtered through
Whatmann No.1 filter paper. The filtrates were concentrated to dryness in vacuum and
stored in desiccators (21). After that, alcoholic extracts have been prepared in different
concentrations of each extract consisted of (30, 50, 70) mg/ml. Extracts were used to detect
the inhibitory activity to bacterial species that were identified and produced by
Microbiology Department of Veterinary Medicine of Baghdad University which included:
Klebsielle pnumoniae, Escherichia coli, proteus mirabilis, Serratia marcescuns,
Aeromonas hydrophila, Staphylococcus aureus, Streptococcus fecalis. Sterile Muller
Hinton agar was poured in petri plates under aseptic conditions, the test organisms 0.1 ml
were spread on agar plates by sterile glass spreader, then agar disk diffusion method (22),
by added the disc 6 mm in diameter that impregnated with (30, 50, 70) alcoholic extracts of
leaves, aerial parts and roots of the plant with control methanol disc (5mg/disc) (23). The
plates containing bacterial strains were incubated at 37 ± 0.5 º C for 48 hours, depending on
the incubation time required for visible growth. After incubation, the plates were examined
for the presence of zones inhibition of bacterial growth (clear ring) around the antimicrobial
discs. The zone of inhibition (mm) was calculated by measuring the diameter of zone of
bacterial growth around the disc; the average of three independent determinations was
recorded (24). The values were considered statistically significant ANOVA (Analysis of
variance) for least significant differences (25).

Results and Discussion
As in Table 1, the results of the inhibitory activity of alcoholic leaves extracts showed
that the diameters of the inhibition zone were (10.6 ± 0.7) mm for Klebsiella pnumoniae,
(7.33 ± 0.7) mm for Escherichia coli, then (3.44 ± 0.6) mm for proteus mirabilis, and
(3.44± 0.6) mm for Serratia marcescuns at the concentration of 70 mg/ml. As for the
diameter range of the inhibition zone of Staphylococcus aureus was (6.6 ± 0.7) mm at
50mg/ ml, but (12.7± 0.7) mm at 70mg/ml. As to Streptococcus fecalis, the results were
(8±0.6) mm at 50 mg/ml, while (11.3±0.7) mm at the concentration of 70 mg/ml. The
activity of the extract gave the best result on Aeromonas hydrophila as it was (12±1.2) mm
at the concentration of 30 mg/ml, (16±2.4) mm at 50 mg/ml, and (20±1.2) at 70 mg/ml.

49

Al-Anbar J. Vet. Sci., Vol.: 5 No. (2), 2012

ISSN: 1999-6527

Table (1) Antimicrobial activity by alcoholic extract of leaves from Corchorus olitorius L.
Concentrationmg/ml

Bacterial species
Klebsielle pnumoniae
Escherichia coli
proteus mirabilis
Serratia marcescuns
Staphylococcus aureus
Streptococcus fecalis
Aeromonas hydrophila

30

50

70

Diameters
of zone
6.6 ± 0.7
8 ± 0.6
12 ± 1.2
16 ± 2.4

inhibition
10.6 ± 0.7
7.33 ± 0.7
3.44 ± 0.6
3.44± 0.6
12.7± 0.7
11.3 ± 0.7
20 ± 1.2

Control 95%
methanol
(mm)
-

Then in Table 2, the results of the inhibitory activity of alcoholic aerial parts extracts
showed the diameters of the inhibition zone arrowed the disks of alcoholic aerial parts
extracts on Muller Hinton media gave significant results at level (P<0.05) as follows: (6.6 ±
0.67) mm for Klebsiella pnumoniae at the concentration of 50 mg/ml and (10.6 ± 0.7) mm
in 70 mg/ml, then (6.6 ± 0.67) mm for Escherichia coli at the concentration 50 mg/ml and
(9.3 ± 0.7) mm in 70 mg/ml. As to proteus mirabilis the results were (11.3 ± 0.7) mm at 50
mg/ml and (12 ± 1.2) mm at the concentration 70mg/ml, while Serratia marcescuns have
an inhibition zone of (6 ± 1.2) mm at the concentration of 70 mg/ml, put they have no
significant effect at 30 mg/ml and 50 mg/ml. The diameters ranges of the inhibition zone of
Staphylococcus aureus were (10 ± 1.2) mm at 50 mg/ml and (10.3± 0.9) mm at 70 mg/ml,
where as for Streptococcus fecalis the result were (8.7 ± 0.7) mm at 50 mg/ml, and (9±0.6)
mm at the concentration of 70 mg/ml. Also the activity of the aerial parts extracts gave a
significant results on Aeromonas hydrophila; as it was (14.6±0.7) mm at the concentration
of 30 mg/ml, (14.6 ± 0.7) mm at 50 mg/ml, and (14.7 ± 0.9) mm at 70 mg/ml.
Table (2) Antimicrobial activity by alcoholic extract of Aerial part from Corchorus
olitorius L.
Concentration mg/ml
30

50

70

Control 95% methanol

Bacterial species
Klebsielle pnumoniae
Escherichia coli
proteus mirabilis
Serratia marcescuns
Staphylococcus aureus
Streptococcus fecalis
Aeromonas hydrophila

14.6 ± 0.7

Diameters of zone inhibition (mm)
6.6 ± 0.67
10.6 ± 0.7
6.6 ± 0.67
9.3 ± 0.7
11.3 ± 0.7
12 ± 1.2
6 ± 1.2
10 ± 1.2
10.3 ± 0.9
8.7 ± 0.7
9 ± 0.6
14.6 ± 0.7
14.7 ± 0.9

-

The results of an inhibitory activity of alcoholic roots extracts of Corchorus olitorius L. was
significantly effective to all kinds of bacterial growth at level (P<0.05), as in Table 3.
Table (3) Antimicrobial activity by alcoholic extract of root from Corchorus olitorius L
Concentration mg/ml
Bacterial species
Klebsielle pnumoniae
Escherichia coli
proteus mirabilis
Serratia marcescuns
Staphylococcus aureus
Streptococcus fecalis
Aeromonas hydrophila

30
12.7 ± 0.7

50

70

Control 95% methanol

Diameters of zone inhibition (mm)
4 ± 2.1
10± 1.2
4 ± 2.03
10 ± 1.2
7.3 ± 0.7
8.7 ± 0.7
6 ± 1.2
8 ± 1.2
7.7 ± 0.9
11.3 ± 0.7
14.7 ± 0.7
19.3 ± 0.7

50

-
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The extracts were used to detect the inhibitory activity on different bacterial species,
which depends on the type of the extract with different types of bacteria, and there was a
clear increase in the rate of inhibition range with increasing the concentration of plant
extracts against bacteria as I have discussed earlier. The biological effects of the flavonoids
listed thirty-three different manifestations of activity under the name of “Bioflavonoids”
like hesperdin, also called vitamin P or permeability factors which are used in the treatment
of various diseases and symptoms of common cold, as they are generally considered
antimicrobial and lipoxygenase inhibiting activity (26). The extracted material considered
as anti-inflammatory (27) and antibacterial activity (28). The inhibitory activity of leaves
extracts against Aeromonas hydrophila which was (20±1.2) mm at the concentration of 70
mg/ml, where as the test did not show any effectiveness of inhibition to Klebsielle
pnumoniae Escherichia coli, proteus mirabilis Serratia marcescuns, Staphylococcus aureus
and Streptococcus fecalis at low concentration 30 mg/ml of all kinds of extracted materials
(29). Microorganisms may be resistant to antimicrobial drugs because the cellular
mechanisms required for antimicrobial susceptibility are absent in the cell, this is
sometimes referred to as constitutive or pre-existent resistance (30). The concentration of
70 mg/ml alcoholic extracts was found to exhibit significant antimicrobial activity against
most bacterial species (31). The high concentration caused significant increase in WBC
count only at a high dose level of treatment (32). The leaves, aerial parts and roots are
stomachic and used in treatment of pnumoniae (33). The plant is said to possess anticancer,
antipyretic, anticonvulsant, stomachic and digitalis glycosides like action, the Phenolics and
Flavones compounds found in the Corchorus olitorius L. extracts inhibits the effect of the
bacterial enzymes needed for essential metabolic reactions by interfering with the bacterial
proteins (34). Therefore, the protein molecules are denatured as they become completely
disorganized in a mechanism under process, the bacterial cell will stop growing and it will
eventually die (35). The most important target of this study is directed towards the use of
the botanic compounds as alternatives to pharmaceutical drugs as there are insufficient
recent studies about this plant in Iraq. This study has shown the efficiency of alcoholic
extract against some types of pathogenic bacteria when they were somehow in low
concentrations, and this what lacks in the results of many researches about the alcoholic
extracts efficiency. As the inhibitory effect of the leaves, aerial and roots of Corchorus
olitorius L. is being studied, it opens the door for more researches about using the extract
instead of pharmaceutical drugs.

References
1. Ali, S. I. & Nasir, Y. 1999. Flora of Pakistan. No. P. 192.
2. Kohda, H.; Tanaka, S.; Yamaoka, Y.; Moringa, S. & Ohara, Y. 1994. Constituents of
Corchorus olitorius L. Nat. Med., 48: 213-214.
3. Azuma, K.; Nakayama, K.; Koshioka, M.; Ippooushi, K. & Yamaguchi, Y. 1999.
Phenolic antioxidants from the leaves of Corchorus olitorius L. J. Agric. Food
Chem., 47: 3963.
4. Yoshikawa, M.; Shimada, H.; Saka, M.; Yoshizumi, S.; Yamahara, J. & Matsuda, H.
1997. Absolute stereostructures of corchoionosides A, B and C, histamine
inhibitors from the leaves of Vietnamese Corchorus olitorius L. (Tiliaceae).
Chem. Pharm. Bull., 45: 464.

51

Al-Anbar J. Vet. Sci., Vol.: 5 No. (2), 2012

ISSN: 1999-6527

5. Chen, T. S. & Saad, S. 1981. Folic acid in Egyptian vegetables: The effect of drying
method as storage on the folacin content of mulukhiyah (Corchorus olitorius).
Ecol. Food & Nut., 10:249-255.
6. Ohtani, K.; Okai, K.; Yamashita, U. & Misaki, A. 1995. Characterization of an acidic
polysaccharide isolated from the leaves of Corchorus olitorius. Curr. Sci., 42:
731-732.
7. Manzoor, I.; Khuda, M. & Gerhard, H. 1979. Chemical constituents of Corchorus
capsularis and C. olitorius (Jute plant Part IV, isolation of corosolic acid,
ursolic acid and oxo-corosin and correlation of corosin with tormentic acid, Z
Naturforsch, 34: 1320.
8. Yoshikawa, M.; Shimada, H.; Saka, M.; Yoshizumi, S.; Yamahara, J. & Matsuda, H.
1997. Absolute stereostructures of corchoionosides A, B and C. histamine
inhibitors from the leaves of Vietnamese Corchorus olitorius L. (Tiliaceae).
Chem. Pharm. Bull., 45: 464.
9. Manzoor, K. & Islam, A. 1971. Chemical constituents of Corchorus olitorius L and
Corchorus capsularis (jute) II, isolation of corosin and sitosterol from root pak.
J. Sci. Ind. Res., 14: 49-56.
10. Reynolds, H. Y. 1982. Pneumonia due to Klebsiella (Friedlanders pneumonia). In:
Wyngaarden, J.B. & Smith, L. H, eds. Cecil Textbook of Medicine. 16th ed.
Philadelphia, Saunders, PP. 1430- 1432.
11. Natero, J. P. & Kaper, J. B. 1998. Diarrheagenic Escherichia coli. Clin. Microbiol.
Rev., 11:124-130.
12. Burke, V.; Gracey, M. & Robinson, J. 1983. The microbiology of childhood
gastroenteritis Aeromonas species and other infected agents. J. Infect. Dis., 148:
68-74.
13. Janda, J. M. 1991. Recent advances in the study of the taxonomy pathogenicity and
infectious syndromes associated with the genus Aeromonas. Clin. Microbial.
Rev., 4: 397-410.
14. Janda, J. M. & Abbott, S. L. 1998. Evolving concepts regarding the genu Aeromonas:
an expanding panorama of species, disease presentations, and unanswered
questions. Clin. Infect. Dis., 27: 332- 344.
15. Hickman, F. W.; Steigerwalt, A. G.; Farmer, J. J. & Brenner, D. J. 1982. Identification
of Proteus penneri sp. Nov. formerly known as proteus vulgaris indol negative
or as proteus vulgaris biogroup 1. J. Clin. Microbial., 15: 1097-1102.
16. Farmer, J. J. & Kelly, M. T. 1991. Enterobacteriaceae. In: Manual of Clinical
Microbiology. Balows, A.; Hausler, W. J.; Herrmann, K. L.; Isenberg, H. D. &
Shadomy, H. J. (eds). American Society for Microbiology, Washington, D C.
5th ed, PP. 360 - 383.
17. Bannerman, T. L. 2003. Staphylococcus, Micrococcus, and other Catalase- Positive
Cocci That Grow Aerobically. In: Murray, P. R.; Baron, E. J.; Pfaller, M. A.,
ed. Manual of clinical microbiology, ed. 8, Washington, DC, ASM press.
18. Quinn, P. J.; Carter, M. E; Markey, B. & Carter, G. R. 2004. Clinical Veterinary
Microbiology. Mosby, Elsevier, London, Sec 2. P. 130.
19. William, B. J. 2007. The origin of the Soxholet Extractor, Vol., 84, 12 December
Journal of Chemical Education 1913.

52

Al-Anbar J. Vet. Sci., Vol.: 5 No. (2), 2012

ISSN: 1999-6527

20. Laurence, M.; Harwood, Christopher, J. & Moody. 1999. Experimental organic
chemistry: principle and practice (IIIustrated edition ed.), PP. 122- 125.
21. Patel, R. P. 2011. Evaluation of Antibacterial activity of extracts of leaves and Arial
parts of Corchorus aestuans LINN. Patal Rashmika P IRJP, 2 (5): 228-230.
22. Josephine, A. M.; Helen, E. M. & Paul, A.G. 2006. Laboratory Manual and Workbook
in Microbiology Applications to patient care. Eighth ed., 15: 95.
23. National Committee for clinical Laboratory Studies. 1990. Performance standards for
antimicrobial disk susceptibility tests fourth edition. NCCLS document M2 A4
Villanova. PA 19085. USA.
24. Kumari, T. G. R.; Paul, P. T. & Ayyub, S. 2004. Antimicrobial activity of the essential
oil of Elettaria cardamomum Maton India Drug, 41: 622- 630.
25. Snedecor, G. W. & Cochran, W. G. 1968. Statistical Methods. Iowa State Uni. Press.
26. Harbone, J. B. & Mabry, T. J. 1982. The Flavonoids. Chapman and Hall, London, PP.
641-644.
27. Gupta, M.; Mazomder, U. K.; Pal, D. K. & Chakrabarty, S. 2003. Studies on brain
biogenic amines in methanolic extract of Cuscuta reflexa Roxb. and Corchorus
olitorius L. treated mice. Acta. Pol. Pharm., 60: 207.
28. Vanja, M. T.; Silva, D.; Goran, M. M.; Sofija, M. D.; Ivana, A. A.; Neboja, R. M. &
Tanja, S. 2008. Anti-inflammatory, Gastroprotective, Free-Radica lScavenging, and antimicrobial Activities of Hawthorn Berries Ethanol Extract.
J. Agric. Food Chem., 56 (17): 7700-7709.
29. Satyavati, G. V.; Raina, M. K. & Sharma, M. 1976. Medical Plants of India, Vol 1
(ICMR, New Delhi), P. 278.
30. Zainul, A. Z.; Mohd, R. S.; Hanan, K. G. & Zuleen, D. F. A. 2007. Antinociceptive
and anti- inflammatory properties of Corchorus capsularis leaves chloroform
extract in experimental animal models. Yakugaku Zasshi, 127: 2.
31. El- Astal, Z. Y.; Ashour, A. & Kerrit, A. A. M. 2005. Antimicrobial activity of some
medicinal plant extracts in Palestine. Pak. J. Med. Sci., 21 (2): 187-193.
32. Mazumder, U. K.; Gupta, P. D. K. & Bhattacharya, S. 2003. Chemical and
toxicological evaluation of methanol extract of Cuscuta reflexa Roxb. Stem and
Corchorus olitorius Linn on haematological parameters and hepatorenal
functions in mice. Acta. Pol. Pharm., 60: 317-323.
33. Ali, M. S.; Jahangir, M.; Hussan, S. S. & Choudhary, M. I. 2002. Phytochemistry. 60:
299.
34. Azuma, K.; Nakayama, K.; Koshioka, M.; Ippooushi, K. & Yamaguchi, Y. 1999.
Phenolic antioxidants from the leaves of Corchorus olitorius L. J. Agric. Food
Chem., 47: 3963.
35. Mehlika, B.; Nazife, Y.; Fatmagul, G. & Umit, B. 2008. Antimicrobial activity of
endemic Crataegus tanacetifolia (Lam) pers and observation of inhibition effect
on bacterial cells. Cell Biochemistry and Function, 26 (8): 844-851.

53

