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1.0
ABSTRACT
The plant Corchorus olitorius (known locally as ùkùèrè) is a soup condiment highly valued in
Akoko especially the Àbèsàbèsì speaking communities. There are four identified species
within the communities namely: ùkùèrè, ùkùèrè ihuhu, ọ̀nánà and ewédú. Ùkùèrè and ewédú
are usually cooked fresh, while ùkùèrè ihuhu and ọ̀nánà (a species of ùkùèrè) must be turned
into powder before using them as soup condiments. The question is why do the people prefer
Corchorus olitorius especially the dry one? What are the nutritional values in the plant?
What does this suggest of the traditional African man in relation to his environment? The
purpose of this research work is to answer the above questions by scientifically analyzing the
antimicrobial properties, elemental composition, qualitative and quantitative phytochemical
constituent of (Corchorus olitorius ọ̀nánà) ethanolic and aqueous extracts from the leaves. It
was observed that Candida albicans and Klebsiella pneumonia were most inhibited by both
the ethanolic and aqueous leaf extracts of C. olitorius. The results indicate that Corchorus
olitorius contains very important natural components of alkaloid saponin, cardiac glycoside
and tannin. Findings reveal that the plant contains natural body building elements such as
calcium and potassium; as well as the following proximate composition: ash, moisture crude
protein, fat, fibre and carbohydrate that are very useful for healthy leaving. We conclude that
the traditional African society is conscious of the health of her citizens and makes maximum
use of her environment to achieve this health goal within the society.
KEYWORDS - Antimicrobial activity, phytochemical activity, proximate composition,
elemental constituent, Corchorus olitorius, Àbèsàbèsì, culture.
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1.2
INTRODUCTION
This research is motivated by the soci-biotechnological question on why Akoko people
especially the Àbèsàbèsì people highly value Corchorus olitorius (ùkùèrè), the dried type
under investigation in this research as soup condiments. In each of the homogenous
communities of Àbèsàbèsì linguistic group, especially the Èkiròmì, Ìluẹnì, Akpes, Ọ̀ṣùgù and
some neighbouring Akoko communities, the plant is dried, made into powder for use at will
for the family meal. It is accorded a social status of being special soup for entertaining guest
in traditional ceremonies such as burial, marriage ceremonies and most commonly, it is
prepared for a (new mother) woman who has just given birth to a child for the first 3 months1.
On the day of the child’s naming ceremony, the house is cleaned up, all the ash and the fire
that had kept the room warm is packed by family members and well wishers. The cleaning
ceremony is tag tṣigíhugo “rise from ashes” which is usually done by female relatives of the
celebrants who rise up very early to clean the house and the environment. The room is also
prepared for guest, visitors, and well wishers. Pounded yam with ùkùèrè (Corchorus
olitorius) soup is made available for as many guests as care to have a taste. It is pertinent to
state that the meal is always shared with neighbours and relatives by sending the soup made
from C. olitorius to their homes as sign of celebration. In the culture, nobody rejects such
food because everybody is expected to welcome a newly born baby by rejoicing with the
parents. Sharing of meal is a sign of jubilation; therefore it is not common for anyone to
reject such meal. Whoever rejects such meal is usually suspected of having bad intention.
As already mentioned, pounded yam with ùkùèrè (Corchorus olitorius) soup is a highly
preferred meal within the communities. During celebrations indigenes at home and in
diaspora prefer the meal. The lexical item, ùkùèrè is a common vocabulary in family menu
discussion within the traditional setting. We therefore, conducted oral interview with some
elderly persons in each community. One important information derived from the interview is
that Corchorus olitorius has the ability to reduce the effect of alcohol and toxins in the body
system2. The scientific prove of this claim and the nutritional value of the plant under
investigation, which is, indeed, one of the many plants used in African societies for similar
purposes is the focus of this paper.
Corchorus olitorius is one of the medicinal plants that have been identified and used
throughout human history. Plants have the ability to synthesize a wide variety of natural
compounds that performs important biological functions, including serving as anti-poison for
human against attack from pests, reptiles, fungi, and carnivorous mammals as well as healing
ailments. At least 12,000 such compounds have been isolated so far, a number estimated to be
1

In the traditional setting, a woman delivered of a baby is kept in a room for seven to nine days. The room is
constantly kept warm for the mother and the child. Older women in the family always go in to prepare food for
the new mother. The food which is usually pounded yam and corchorus soup is always available for the
mother and her guests.
2

The question that was thrown on Agoyi as a native is iní sa sà pé ùkùèrè a tṣi mí òtùtù àbí usag bong ọni yìí? Ẹ
gi á tṣi mí ìwùdò je ọni ye Meaning: don’t you realize that corchorus reduces the intoxicative effect of
alcoholics wine and palm wine on consumers? It also reduces/heals stomach pain. The question is what is the
essential chemical compound in the plant that makes it effective?
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less than 10% of the total available compounds (Tapsel etal., 2006; Lai and Roy, 2004). The
use of plants as medicines predates written human history. Ethno-botany (the study of
traditional human uses of plants) is recognized as an effective way to discover future
medicines. In 2001, researchers identified 122 compounds used in modern medicine which
were derived from plant sources, 80% of these have had ethno-medical use identical or
related to the current use of the active elements of the plant. Many of the pharmaceuticals
currently available to physicians have a long history of use as herbal remedies, these include
aspirin, digitalis, quinine and opium (Fabricant and Farnsworth, 2001). In the next subsection we will discuss the use of herbs remedies in Africa.
2.1
Herbs as Remedies in Human society?
Corchorus olitorius, commonly known as Nalta jute, tossa jute, Jew's mallow West African
sorrel and bush okra, is a species of shrub in the family Malvaceae (Grubben, 2004). It is the
primary source of jute fibre. The leaves and young fruits are used as vegetable, the dried
leaves are used for tea and as a soup thickener, and the seeds are edible (Grubben,
2004). This popular vegetable in West Africa is rich in nutrients and also has a lot of health
benefits which include protection from various diseases. Corchorus olitorius is an annual,
branched herb which is 90-120 cm tall with glabrous stems. It’s leaves measure 6-10 cm
long, 3.5 – 5.0 cm broad, elliptic-lanceolate and apically acute. Flowers are pale yellow and
the seeds trigonous black (Kirtikar and Basu, 1975). The claim of efficacy of the use of C
olitorius plant by local people has no modern scientific backing. This study aimed at
examining the antimicrobial and nutritive value of C. olitorius commonly used by the Akoko
people of Ondo State as soup.
3.0

Materials and Methods
Plant collection /Source
Leaves of C. olitorius were obtained from Ikaram-Akoko, in the Southwestern part of
Nigeria. The plant was authenticated by a certified botanist at the herbarium unit of
Department of Plant Science and Biotechnology, Adekunle Ajasin University, AkungbaAkoko, Ondo State, Nigeria. The leaves were washed thoroughly with distilled water, dried,
pulverized and stored in air tight containers at room temperature prior to use (Vats et al,
2011).
Test organisms
The test bacteria used in this study were Salmonella typhi, Klebsiella pneumoniae,
Escherichia coli and Candida albican. They were obtained from Adekunle Ajasin University,
Akungba- Akoko, Ondo State, Nigeria.
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3.1
Plant Extraction
Two hundred and fifty gram (250g) of dried plant material was weighed separately into
conical flasks containing 750ml each of distilled water and ethanol. The mixtures were
initially shaken rigorously and left for 3 days. All mixtures were filtered using sterile
Whatman filter papers and the filtrates were collected directly into sterile crucibles. All
filtrates obtained were introduced into sterile reaction tubes and heated continuously in water
bath at the temperatures of 780C for ethanol extraction and 1050C for distilled water. The
residues obtained were kept at room temperature.
4.0
Standardization of extracts
Using aseptic condition, the extracts were reconstituted by adding 1.2g of each extract to 5ml
of dimethylsulphoxide (DMSO) and 15ml of sterile distilled water producing a final
concentration of 60mg/ml. This stock was further diluted with sterile distilled water to
achieve concentration of 30, 15, and 7.5mg/ml (Osuntokun, 2014)
4.1
Standardization of Inoculum
Slants of the various organisms were reconstituted using an aseptic condition. With the aid of
a sterile wire loop, one colony of each pure culture was transferred into 5ml of sterile nutrient
broth and incubated for 24 hours. After incubation, transfer 0.1ml of the isolated colony using
a sterile needle and syringe into 9.9ml of sterile normal saline contained in each test tube and
then mixed properly. The mixture serves as inoculum containing approximately 106cfu/ml of
bacterial suspension (El Astal et al., 2005).
4.2
Antimicrobial Assay of Plants Extracts Using Agar Well Diffusion Method.
Antibacterial assays for the plant extracts were carried out by well diffusion technique.
Standardized inocula that match the 0.5 McFarland standard was used for all susceptibility
tests. The extracts were reconstituted accordingly into the following concentrations; 60, 30,
15 and 7.5mg/ml, using the Dimethyl Sulphoxide (DMSO). An 0.1 ml of the standard
inoculums (equivalent to 106cfu/ml) was seeded into 20 ml of Muller-Hinton agar, mixed and
poured into sterile Petri dishes and allowed to set. Using a sterile cork borer of 4 mm
diameter, equidistant wells were made in the agar. Drops of the re-suspended, (0.5ml per
well) extracts were introduced into the wells. Ciprofloxacin and Metronidazole 2mg/ml were
used as positive control. The plates were allowed to stand on the bench for an hour, to allow
pre-diffusion of the extracts before incubation at 37oC for 24 hours. The zones of inhibition
were measured to the nearest millimeter (mm) using a standard transparent meter rule. All
experiments were performed in duplicates (Osuntokun, 2015; Osuntokun and Ayodele,
2014).
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5.0
Determination of Bioactive Component (Phytochemical Screening), Minerals,
Anti- nutrients and Proximate Composition of Plant Extracts.
Plant filtrates were prepared by boiling 20 g of the fresh plant in distilled water. The solution
was filtered through a vacuum pump. The filtrates were used in the screening for flavonoids,
tannins, saponins, alkaloids, reducing sugars, anthraquinones and anthocyanosides according
to the methods described by Ahmedulla andNayar (1999), Edeoga et al., (2005) and Ekpo
and Etim (2009).
5.1
Proximate Analysis of C. olitorius aqueous extracts
The proximate parameters (moisture, dry matter, ash, crude fats, proteins and fibers, nitrogen,
carbohydrates and energy values) were determined using Association of Official Analytical
Chemists Methods and others described by Trease and Evans (1983), Husein et al (2011),
Howirtz, (2003) and Alharrasi et al., (2012)
RESULTS
Table 1. Qualitative and quantitative analysis of phytochemicals present in C. olitorius
extracts
Sample
Analysis
Etha
noic
extr
act
Aqu
eoni
um
extr
acal

Qualitativ
e
Quantitati
ve
Qualitativ
e
Quantitati
ve

Alkaloi
d
+ve

Cardiac
Gycoside
+ve

Steroid

Phenol

Tannins

Saponin

Flavonoids

-ve

Anathraquinone
+ve

-ve

+ve

+ve

+ve

2.10

3.70

0.00

14.01

0.00

3,55

8.55

2.25

+ve

+ve

-ve

+ve

-ve

+ve

+ve

+ve

2.10

3.70

0.00

14.01

0.00

3,55

8.55

2.25

From the table 1 above we see that six (6) among the important phytochemical substances
were discovered. No steroid or phenols were detected. The yield of anthraquinone was 14.01
while for flavonoids it was found to be 2.25%. It was observed that all major phytochemicals
were present in the crude extracts of Corchorus olitorius
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Table 2. Quantitative analyses of minerals present in Corchorus olitorius extract (ug/100g)
Samples

Na

Corchorus
10.29
olitorius
Ethanolic Extract
Corchorus
11.03
olitorius Aqueous
Extract

K

Ca

Mg

Zn

Fe

Pb

Cu

Mn

P

18.56 11.70 20.65 19.55

6.72 ND 0.01

16.32 9.45

17.34 10.45 27.12 20.11

9.34 ND 0.04

17.32 5.35

On Table 2 above, it was observed that most elements were present at a very appreciable
quantity in both crude ethanol and aqueous leaf extracts of Corchorus olitorius ,lead was not
found in the crude sample.
Table 3. Quantitative analyses of proximate composition of Corchorus olitorius
Extracts
S/N
% Ash
10.32
Corchorus
olitorius Ethanolic
Extract
10.78
Corchorus
olitorius Aqueous
Extract

% MC
7.10

% CP
16.45

% Fat
6.10

% Fibre %CHO
10.99
40.20

7.00

14.68

5.19

14.23

42.99

Key: MC – Moisture content; CP – Crude protein; CHO – Carbohydrate
The quantitative analysis of proximate composition of crude C. olitorius leaf extracts showed
that carbohydrate (CHO) was the highest component with 40.2% and 42.9% in ethanol and
aqueous extracts respectively. Fats has the lowest value of 6.10 and 5.19% in both ethanol
and aqueous leaf of C. olitorius respectively as shown in
Table 4. Antimicrobial activities of Corchorus olitorius ethanolic leaf extract
Zone of inhibition (mm)

Organism/Conc.
E coli
Sal. typhi
K pneumonia
C albicans

60
10.0
8.0
12.0
10.0

Aqueous
30
5.0
5.0
6.0
8.0

15
3.0
2.0
3.0
5.0

7.5
2.0
1.0
1.0
4.0

60
10.0
12.0
12.0
14.0
30

Ethanolic
30
7.0
7.0
8.0
9.0

15
2.0
3.0
2.0
4.0

7.5
1.0
2.0
3.0
3.0

Cipro
30
22.0
20.0
22.0
0.0

Metro
30
0.0
0.0
0.0
20.0
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The antimicrobial activities of crude Corchorus olitorius ethanolic leaf extracts at 60, 30, 15
and 7.5mg/ml concentration on selected entero- pathogenic microorganisms is shown in
Table 4 above. It was observed that Candida albican has the highest zone of inhibition of
14mm at 60mg/ml concentration and E.coli has the lowest of 1.0mm at 7.5mg/ml
concentration, while in the aqueous leaf extracts. Klebsiella pneumonia has the highest zone
of inhibition of 10mm at 60mg/ml concentration and Salmonella tyhi has the lowest of
1.0mm at 7.5mg/ml concentration.
6.0. DISCUSSION
Medicinal plants are showing tremendous promise for preventive intervention in the
pathogenesis of many diseases, as well as in their treatment (Atawodi, 2005), This study had
used phyto-chemical, and microbial indices to evaluate the importance of C. olitorius, which
is one of the major food condiment in the southwestern part of Nigeria. They are used in
soups under the Arabic name "Molukhyia." In India, the leaves and tender shoots are eaten.
Folk medicine reported it to be demulcent, deobstruent, diuretic, lactagogue, purgative, and
tonic It is a folk remedy for aches and pains, dysentery, enteritis, fever, pectoral pains, and
tumors (Duke and Wain, 1981). Ayurvedics use the leaves for ascites, pain, piles, and tumors.
Elsewhere, the leaves are used for cystitis, dysuria, fever and gonorrhea. The cold infusion is
said to restore appetite and strength.
6.1

SUMMARY OF FINDINGS
In summary, findings from our study reveal nine important medical essence of C.
olitorius in the healthy living of the people. The the presumed health maintenance substance
are listed below.
The proximate analysis of C.olitorus showed a low % of moisture content which is
food for the storage of C. olitorius which is often dried and powdered before use. Moisture is
known to favour microbial growth and encourage metabolic processor that will lead to earlier
deterioration of the leaves (Hussian, 2009). The crude protein level is higher than reported for
btoo most leafy vegetables which usually ranged between 1-7 % (Doi, 2012). This helps the
body cells to rejuvenate just as the high carbohydrate content can serve as source of energy to
the consumer, Fibers aids digestion and free bowel movement, in C olitorius, a fiber content
of 14.23% confer some benefits to the commoner who rarely experience constipation.
Mineral analysis of C olitorius showed a wide range of zinc to copper ratio which can result
to increase risk of cardiovascular system disorders. Their essential elements are required in
trace. The low level of iron to overcome mistritronal deficiency of iron which often occur in
bleeding and chronic infections.
Phosphorus helps to maintain blood sugar level, normal heart contraction and normal
cell growth and repair, needed for cell growth. It has been reported to play vital role in
maintaining the body's acid-alkaline balance.
Calcium which is present in C. olitrius has been reported to be a major component of the
bones, human blood and extra cellular fluids that regulates cells permeability and
functionality of cardiac muscles. (FAO/WHO, 1974).
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The plant also attest saponin which is reported to have hypolipidemic and anti cancer activity.
Zinc is a trace element needed in the body for essential biochemical functions.
Potassium is high in C. olitorous while Na is low, the low Na/K ration has been reported to
lower the incidence of hypertension Choi, et al, 2011).
The plant also attests carbohydrate which serves as source of energy.
The test carried out indicates that the plant contains magnesium. Magnesium is
medically reported to be useful in maintaining osmotic equilibrium in the plasma and extra
cellular fluid. It prevents heart disorder and lowers blood pressure (Thomas and Krishna
Kumari, 2015).
The antimicrobial activity of C. olitorus might be as a result of anthraquinone which
binds irreversibly with nucleophilic amino acid of microorganism. Thereby making them
unavailable hence loss of function will result: C. albican attested to have a prevalence rate of
significant 16.5 to 23.3 among pregnant women was inhibited by the extracts of c.olitoru.
Klebsiella pneumonia a major cause of pneumonia can equally be inhibited by both the
ethanolic and aqueous extracts of c.olitorus. These show that apart from the shelter role, the
leaves of C.olitorus can equally prevent bacteria infections especially among pregnant
women with weakened immune system (Emeribe et al, 2015).
6.2. IMPLICATION OF THE FINDING
Human society particularly African in general and indeed Àbèsàbèsì maximize the natural the
use of herbs in the environment one of such herbs is the ùkùèrè C.olitorus commonly known
as ewedu in Yoruba. The members of the communities maximize the medical value of the
herb for the treatment of expectant mother as well as the nursing mother and the child
upbringing. In a conversation with a colleague after presenting this paper in a departmental
seminal, I was made to understand that juice from C. olitorus help women in labour to easy
and fasten the baby delivery. No wonder the ùkùèrè is a household lexical item within
Àbèsàbèsì, Akoko and most African communities. For someone with poisonous infection the
statement is "mi ùkùèrè tṣá u ngọ" meaning give him C. olitorus soup or juice. Two species
of the herb, ùkùèrè ihuhu and ọ̀nánà are dried and made to powder to preserve it for use in
dry season. It is pertinent to note that all these are conceived and processed in the brain
through the language.
7.0
CONCLUSION
The contemporary African society is conscious of the health of its members. The
environment is employed to maximize the advantage of the green leaves as well as plants for
the healthy development and treatment of the members in the traditional way just as
demonstrated in the Àbèsàbèsì maximizing the healing potentials inherent in Corchorus
olitorius thou no orthodox scientific investigation was carried out yet, traditionally, they
possess the knowledge of what is edible and useful for healthy living or otherwise.
It is therefore recommended that much consideration should be into Corchorus olitorius as it
has so many usefulness much especially for treatment of infections. The use of Corchorus
olitorius should be encouraged.
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7.1
Recommendation
We suggest that the contemporary society should protect this plant and the like. The use of
herbicide on the farm to control weed is detrimental to the continued existence of these
plants. The plant if protected will continue to serve its inherent function of healing and
protecting the people from ailments. In essence we recommend that the use of local herbs or
medicinal plant in general should be encouraged by health practitioners, nutritionists and
government agencies.
ACKNOWLEDGEMENTS The authors wish to express their appreciation to all the
technical staffs of the laboratory unit of Both the Department of Microbiology, Faculty of
Science, Adekunle Ajasin University, Akungba Akoko, Ondo State, Nigeria
Competing Interests: Authors have declared that no competing interests exist

REFERENCE
Abdulla M, Al-Bayaty F, Younis L, Abu Hassan M.(2010) "Anti-ulcer Activity of Centella
Asiatica Leaf Extract Against Ethanol-Induced Gastric Mucosal Injury in Rats". J.
Medical Plant Research. 2010;4:1253–1259.
Ahmedulla M., Nayar M. P., (1999) Red data book of Indian plants: Calcutta: Botanical
Survey of India, p. 4.
Arora D. S., Kaur J., 1999 Antimicrobial activity of spices. Int J Antimicrob Agents 12(3):
257-262.
Al-Harrasi A etal Proximate analysis of the resins and leaves of Boswellia sacra. J Med
Plants Res. 2012; 6(16):3098-3104.
Atawodi, S. E. (2005) Antioxidant potentials of African medicinal plants. African J.
Biotechnology., v.4, p.128-133, 2005.
Barrow GI, Feltham RKA (1995) Cowan and SteelʼsManual for Identification of Medical
Bacteria, 3rd edn. Cambridge, Cambridge University.
Billing, Jennifer; Sherman, PW (March 1998). "Antimicrobial functions of spices: why some
like it hot". Q Rev Biol. 73 (1): 3–49. doi:10.1086/420058. PMID 9586227.
Chen, T.S. and Saad, S. (1981). "Folic Acid in Egyptian Vegetables: The Effect of Drying
Method as Storage on the Folacin Content of Mulukhiyah (Corchorus Olitorius)". Ecol. of
Food & Nut. 10:249-255.
Choi, M, Scholl, U.I Yue, p, et al (2011) Potassium Phanel Mutation in Adrenal Aldosterone
Producing Adenomas and Hereditary Hypertension. Science: 331:768_772
Der_Jiun, O., Shahid, I. and Baznah, I (2012) "Proximate Composition, Nutritional Attributes
and Mineral Composition of Peperomia Pellucid L. Grown in Malaysia". Molecules
17: 11139_11145
Duke, J.A. and Wain, K.K. (1981). "Medicinal plants of the World". Computer Index with
More than 85,000 Entries. 3 vols
Edeoga H. O, etal “Phytochemical Constituents of Some Nigerian medicinal plants”. Afr J
Biotechnol 4(7):685-688.
33

International Journal of Social Science and Technology

ISSN: 2415-6566

www.ijsstr.com

Ekpo M. A., Etim P. C., (2009) “Antimicrobial Activity of Ethanolic and Aqueous Axtracts
of Sida Acuta on Microorganisms from Skin Infections”. J Med Plant Res 3(9):621-624.
El Astal, Z.Y., Ashour, A.E. and Kerrit, A.A. (2005). Antimicrobial Activity o Some
Medicinal Plant Extracts in Palestine. Pak. J. Med. Sci. 21(2):187-193
Emeribe, A.U, Nasir, I.A, Oniya, J. and Ifunnaya, A.L (2015) prevalence of vulvovaginal
Candidiasis Among Nonpregnant Women Attending a Tertiary Health Care Facility in
Abuja, Nigeria. Research and Report in Tropical medicine. 6:37_42.
Encyclopedia Britannica, 2010 Anthelmintic. Encyclopedia Britannica Ultimate Reference
Suite, Chicago.
Fabricant DS, Farnsworth NR (March 2001). "The Value of Plants Used in Traditional
Medicine for Drug Discovery". Environ. Health Perspective. 109 Suppl 1 (Suppl 1): 69–75.
PMC 1240543. PMID 11250806.
FAO|WHO (1974) Handbook on Human Nutritional Requirement. FAO Nutritional studies
28:
63_64.
Grubben, G.J.H. (2004). Vegetables. PROTA. pp. 217–221. ISBN 978-90-5782-147-9.
Tang,
Michael
G.
Gilbert;
Dorr,
Laurence
J.
(2007), "Corchorus
olitoriusLinnaeus", Flora of China online, 12.
Guevarra B. Q., 2005 A Guidebook to Plant Screening Phytochemical and Biological. UST
Publishing House, Philippines. Hawkins E. B., Ehrich S. D., 2006 Goto Kola.
University of Maryland Medical
Center, Baltimore, USA.
Hajrezaie M, Golbabapour S, et al (2012). Acute toxicity and Gastroprotection Studies of a
New Schiff Base Derived Copper (II) Complex Against Ethanol-Induced Acute
Gastric Lesions in Rats. PLoS ONE. 2012;7:e51537.[PMC free article] [PubMed]
Horwitz W, (2003 Ed.). Official Methods of Analysis of AOAC International. 17th ed. USA:
Association of Official Analytical Communities; 2003.
Hussain J, Rehman N, et al. Nutritional prospects and
mineral compositions of selected
vegetables from Dhoda Sharif- Kohat. J Med Plants Res. 2011; 5(29):6509–6514.
Indran M, Mahmood AA, Kuppusamy UR. (2008) Protective effect of Carica Papaya Leaf
Extract
Against Alcohol Induced Acute Gastric Damage and Blood Oxidative Stress
in Rats. West Indian Medical. Journal. 2008;57:323–326. [PubMed
Kirtikar, K.R. and Basu, B.D. (1975). Indian Medicinal Plants. 4 vols. 2nd ed. Jayyed Press,
New Delhi
Kroemer G., 2012 Cardiac Glycosides Exert Anticancer Effects by Inducing Immunogenic
Cell Death. Sci Transil Med 4(143):ra99. doi: 10.1126/scitranslmed.3003807.
Lai PK, Roy J (June 2004). "Antimicrobial and Chemopreventive Properties of Herbs and
Spices". Curr. Med. Chem. 11 (11): 1451–60. PMID 15180577.
Mahato S. B., Sen S., (1997) Advances in Triterpenoid Research: 1990-1994 in
Phytochemistry 44:1185-1236.

34

International Journal of Social Science and Technology

Vol. 4 No. 4

August 2019

Mary J., 2008 Lobelia herb treats respiratory problems and more. Available at:
http://ezinearticles.com/?Lobelia-Herb-Treats-Respiratory-Problems-and-More&id=1
484636
Nweze E. L., Okafor J. I, Njokn O, (2004) Antimicrobial Activities of Methanolic Extracts of
Trema Guinensis (Schumm and Thorn) and Morinda Lucida Benth used in Nigeria.
Biol Res 2:39-46.
Ooi, D. Igbali, S. and Ismail, M (2012) Proximate Composition Nutrition Attributes and
Mineral
Composition of Peperomia Pellucida L. (Ketumpangan Air) Grown in
Malaysia. Molecules 17:111139_11145
Osuntokun Oludare Temitope and Ajayi Ayodele .O.(2014), "Antimicrobial, Phytochemical
and
Proximate Analysis of Four Nigerian Medicinal Plants on some Clinical
Microorganisms",
Current Research in Microbiology and Biotechnology, Vol. 2, No. 5
(2014): 457- 461.ISSN:2320-2246.
Osuntokun Oludare Temitope (2015), "Bioactivity and Phytochemical Screening of Nigerian
Medicinal Plants Growing in Ondo and Ekiti State against Bacterial Isolates from
Pediatrics Hospital", Journal of Advances in Medical and pharmaceutical Sciences
4(2),Pp;1-14,Article no .JAMPS. 2015. 032, ISSN: 2394-1111, SCIENCE DOMAIN
international.www.sciencedomain.org
Osuntokun.O.T & Olajubu F.A, (2014). "Antibacterial and Phytochemical Properties of Some
Nigerian Medicinal Plant" on Salmonella typhi and Salmonella paratyphi Isolated
from Infected Human Stool in Owo local Government, Journal of Scientific Research &
Reports, 4(5): 441-449, 2015; Article no.JSRR.2015.046, ISSN: 2320-0227,
SCIENCEDOMAIN international, DOI: 10.9734/ JSRR/2015/12021 Editor(s):.
Sofowora A., 1982 Medicinal Plants and Traditional medicine in Africa. 1st ed., New York:
John Wiley and Sons Ltd. pp. 168-171.
Tapsell LC, Hemphill I, Cobiac L, et al. (August 2006). "Health benefits of herbs and spices:
the
past, the present, the future". Med. J. Aust. 185 (4 Suppl): S4–24. PMID 17022438.
Thomas, R .A and Krishinakumari (2015) proximate analysis and mineral composition of
myristica fragrams seeds. Journal of Pharmacognosy Phytochemistry 3(6(:39-42
Trease G. E., Evans M. C., 1983 Textbook of pharmacognosy, 12th ed. Tindall, London, pp.
343-383.
Vats M, Singh H, Sardana S (2011) "Phytochemical Screening and Antimicrobial Activity of
Roots of Murayya koenyii (Linn) Spreng. (RUtaceae). Br. Jour. Microbiol. 42: 1569-73.
Zeid AHSA. Stress metabolites from Corchorus olitorius L. leaves in response to certain
stress agents. Food Chem. 2002;76:187–195
Indran M, Mahmood AA, Kuppusamy UR. (2008) Protective effect of Carica Papaya Leaf
Extract
Against Alcohol Induced Acute Gastric Damage and Blood Oxidative Stress
in Rats. West Indian Medical. Journal. 2008;57:323–326. [PubMed

35

