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The anti-oxidant properties of acetone extracts of bitter leaf (Vernonia anygdalina), lemon basil (Ocimun citriodorum, candle bush

(Senna alata) “Afang” (Gnetum africanum) and rat ear (Portulaca oleracea) were investigated using 2,2- diphenyl-1-picrylhydrazyl

(DPPH) radical scavenging method. The results obtained from the analysis of 1 mg/ml of five vegetable extracts indicate that Vernonia

amygdalina (VA), Senna alata (SA), Gnetum africanum (GA), Ocimun citriodorum (OC) and Portulaca oleracea (PO) contain(s) 89.30%,
86.70%, 92.00%, 75.60% and 95.00% inhibition of DPPH respectively. In comparison with the reference sample {ascorbic (AA) acid
and BHT which had 100% inhibition at 1 mg/ml}, it was observed that all the green vegetables investigated had a remarkably high

antioxidant inhibition properties in DPPH. Portulaca oleracea had the highest DPPH inhibition property (95.00%) compared with

Ocimum citrodorum which exhibited the least inhibition property of 75.00%. The degree of the inhibition property follows the order:
PO > GA > VA > SA > OC. The range of DPPH inhibition for all the vegetables from highest to lowest was known to be 95% - 75% with

20% fundamental interval. The low range implies that antioxidant properties of all the vegetable are remarkably close.
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Introduction

Antioxidants are molecular entities that inhibit the oxidation
of the other molecules. They operate by reacting directly with the
oxidative species, chelating with metals and also by catalyzing the
activity of other molecules that will function as antioxidants. Oxi-
dation is a chemical reaction that transfers electrons or hydrogen
from one substance to an oxidizing agent. Although oxidation re-
actions are crucial for life, they cause damage to tissues because
free radical and reactive oxygen species produced during the oxi-
dation process, in turn, attack the cells, tissues and other compo-
nents of the system, thereby causing damage or death to the cell
[1]. Many studies have shown that oxidation activity of free radicals
and reactive oxygen species are the causes of several diseases like
neuro degenerative disease, cancer, aging and coronary heart dis-
ease [2]. The oxidation of double bonds in unsaturated oils and the
oxidation of plastic polymers are also the negative consequences to
check excessive oxidation that may bring negative consequences to

reactive systems.

Classification of antioxidants
Based on the uses and the system, antioxidants are grouped into
two major types, namely: biological system antioxidants and non-

biological system antioxidants.

Biological system antioxidants are antioxidants that operate
mainly in biological systems as their environment. These include
all the antioxidants that are synthesized in the living system and

those that are synthesized in the living system but are consumed

by the system. Examples of such antioxidants are uric acid, phe-
nol derivatives, anthocyanins, flavonoids and tannin (Silvia., et al.
2004).

Non-Biological System Antioxidants are antioxidants that are
useful outside the living system. Consequently, they are mainly uti-
lized in industries as preservatives on foods, gasoline, plastic poly-
mers and as anti-knocking agents in internal combustion engines.
They include N, N-di-2-butyl-1, 4- phenylenediammine, 2, 6-di-tert-
butyl-4-methylphenol, turbine oil etc.

Based on solubility (i.e. with respect to the solvent by which it
can be dissolved), antioxidants can also be classified as hydrophilic

and hydrophobic antioxidants.

Hydrophilic Antioxidants are groups of antioxidants that are
capable of dissolving in polar solvents like water and ethanol. For
this reason, they only react with oxidants that are present in the
cell cytosol and blood plasma. Typical examples are ascorbic acid,
and uric acid [3]. Conversely, Hydrophobic Antioxidants are solu-
ble in lipids. They are absorbed in the cell membrane from lipid
per-oxidation in all the biological system. These include Vitamin E
(tocopherol), Vitamin A (retinol), and carotene. They have charac-

teristic long chain structure [3].

Uses of antioxidants

Antioxidants have a wide range of application in pharmacology,

nutrition and in many industries like the petroleum, plastic paint
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and polymer and where they are used for corrosion control. In
medicine and pharmacology, antioxidants are used in various ca-
pacities. Some are used for the treatment of disease while others
are used for the preservation of drugs. Vitamin C, an antioxidant is
useful for the treatment of diseases like scurvy and for stimulation
of co-enzyme in the body [1], similarly, Vitamin A is used for the
treatment of night blindness, and Vitamin E used for the preserva-

tion of processed drugs for long shelf life.

In nutrition, however, antioxidants serve as the major nutrient
requirement in the body. They are useful in the prevention of dis-

eases and help in promoting total wellness of the body.

Overview of sample

Vernonia amygdalina called bitter leaf in English is a perennial
plant that belongs to the family called Asteracea. Apart from being
highly nutritive, bitter leaf possesses high antioxidant properties
of about 77% of DPPH inhibition [4]. More so, studies revealed that
the aqueous and ethanolic extracts of Vernonia amygdalina have
further antioxidant properties like ability to inhibit the bleaching
of B-carotene, oxidation of linoleic acid and lipid peroxidation in-

duced by Fe?* ascobate in rat liver for microsomal preparation [5].

Accordind to Erasto,, et al. [6] the leaves of Vernonia amygdalina
can be used for treatment of diabetic mellitus, malaria, venereal

diseases, wounds, hepatitis and cancer [7].

Portuiaca oleracea is sometimes referred to as pig weed, moss
Ross and rat ear. It is an annual succulent plant which belongs to
the family called portulacacea. According to Aguwa [8], “The whole
plant is considered antiphogistic (a substance that eliminates
heat), bactericider, anaphrodiac (opposite of aphrodisiac), emol-
lient, calmative, diuretic and refreshing agent”. In addition to that,
it is also used locally for the treatment of snake poison, insect bite

and in cooking of native soup.

Senna alata locally called candle bush in English belongs to the
family called Fabacea, subfamily, Caesalpinioideae [9]. It is locally
used for the treatment of fungal skin diseases like ringworm, ec-

zema, stomach problems, etc.

Studies have shown that Senna alata possesses anti-carcinogen-
ic and anti-proliferation, anti-diabetic, anti-malaria and hepatopro-
tective abilities [10]. Researchers also indicate that astragalin from
Senna alata induced DNA adducts in vitro and repairable DNA dam-

age in the yeast Saccharomyceae cerevisiae [11].

Gnetum africanum belongs to the family of Gnetaceae and a di-
vision called Gnetaphyte. Ekpo [12] said that the leaves are edible
and may also be used in the treatment of enlarged spleen, sore
throat, worm expeller, snake poisoning, diabetes mellitus and pain
at child birth [13].
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Ocimum citrodorum generally called lemon basil in English be-
longs to the family Lamiacea. Its characteristic sweet aroma makes
the leaves useful for cooking of soups, stews, and stir-fried dishes.
More so, lemon basil possesses medicinal properties such as anti-
diabetic, immune stimulant, antifungal and antioxidant activities.
And it also used in ayurvedic remedies for common cold, head-
aches, inflammation stomach disorder and malaria. The camphor
oil that is present is Ocimum citrodorum have antibacterial proper-
ties [14].

Aims and Objectives

The aim of the investigation is to determine the antioxidant
properties of the following leafy vegetables: Vernonia amygdalina,
Gnetum africanum, Senna alata, Ocimum citriodorum and Portulaca

oleracea.

Literature Review

The effect of food storage, processing and preparation on anti-
oxidant properties was investigated by Esienet., et al. [15]. They ob-
served that the concentration of genistein and diadzein derivative
in vegetable decline at ambient temperature and accelerated ap-
proximately 40 - times at high temperature (70 to 90°C). Ferreira.,
et al. [16] on the other hand revealed that the sun drying of pear
may cause a 64 percent decrease in total phenolic content on dry
pulp basis from 3.7 gram per kilogram at harvest to 1.5 kilogram.
They noticed that Procyanidins accounted for about 96 percent of
the total phenolic content and that storage of wheat flour for six

month led to a 70 percent decline in phenolic acid concentration.

A detailed study by Gahler, et al. 2003 assessed the impact of
various tomato processing methods on total phenolic, vitamin C
content and antioxidant capacity. They observed that tomato juice,
baked tomatoes sauce and tomato product decreased during ther-
mal processing, while total phenolic concentration and water sol-
uble antioxidant capacity increased. Another team assessed three
of the same processing techniques and found the largest reduction
in naringenin concentrations, whereas chlorogenic acid levels were
elevated [17]. Overall, the team judged that tomato processing
leads to a general improvement of the level of individual antioxi-
dants [18].

An exception was documented in a study assessing the impact
of tomato processing on carotenoid levels, where modest reduc-
tion was found [19]. A third detailed study focused on change in
vitamin C, lycopene and total antioxidant capacity in raw tomatoes
and after thermal processing. This showed a significant reduction
in vitamin C while lycopene levels increased more than 2.5-fold af-
ter 30 minutes of processing. The total antioxidant capacity rose to
about 50 percent. The authors of this third study concluded that
“these findings indicate that thermal processing enhanced the nu-

tritive value of tomatoes by increasing the bio-accessible lycopene
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content and antioxidant activity and are against the notion that
processed fruits and vegetable have lower nutritional value than
fresh produce” [20].

Experimental procedure
Collection of samples

Gnetum africanum, Ocimum citrodorum, Vernonia amygdalina
were bought in Watt market located at Calabar metropolis while
Senna alata and Portulaca oleracea was obtained from botanical

garden located at Malabor, University of Calabar, Calabar, Nigeria.

Analysis of sample

The acetone was evaporated from the extract solutions and 0.2
mg, 0.4 mg, 0.6 mg, 0.8 mg and 1.0 mg each of Venonia amgygdali-
na, Ocimum citrodorum, Senna alata, Gnetum africanum, Portulacfa
oleracea were weighed and then placed into five different labeled
test-tubes each for the five different extract samples, the burrete
was filled with acetone and exactly 1ml acetone was added to each
0.2 mg, 0.4 mg, 0.6 mg, 0.8 mg and 1.0 mg labeled test-tubes for
each of the five extracts and all the test-tubes were shaken as the
acetone was being added until the solid extract dissolved totally
and then placed in respective labeled sample tubes and covered
properly. Furthermore, 1 ml of DPPH was carefully added to all the
various concentrated extract solutions and the reference followed
by shaking thoroughly until the DPPH purple color changed to yel-
low. 1 ml of DPPH was placed in an empty sample tube and was
used as a control sample. Thereafter, all the mixtures of extracts,
reference and control sample were placed in dark cupboard for 30
mins before analysis. The spectroscopic analysis was carried out
using optima SP-300 spectrophotometer at the wavelength of 517
nm. During the analysis, the cuvette was rinsed with acetone fol-

lowed by the sample to be analyzed after each analysis [21-30].

Result and Discussion

Figure 1: Variation of Absorbance with concentration of

samples and control.

Note: Where
absorbance of control x absorbance of sample

Inhibition % = Absorbance of control x 100
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Sample Corzicsl;tll;it)ion Absorbance Inh(i(l;(i);ion
Vernonia 0.2 0.623 62.23
amygdalina 0.4 0.687 86.70

0.6 0.791 79.10
0.8 0.855 85.50
1.0 0.893 89.30
Senna alata 0.2 0.652 65.20
0.4 0.683 68.30
0.6 0.776 77.60
0.8 0.833 83.30
1.0 0.867 86.70
Gentum 0.2 0.528 52.80
africanum 0.4 0.743 74.30
0.6 0.823 82.30
0.8 0.871 87.10
1.0 0.920 92.00
Portulaca 0.2 0.520 52.00
oleracea 0.4 0.756 75.60
0.6 0.899 89.90
0.8 0.921 92.10
1.0 0.950 95.00
Ocunum 0.2 0.435 43.50
citriodorum 0.4 0.491 49.10
0.6 0.587 58.70
0.8 0.651 65.10
1.0 0.756 75.60
BHT 0.2 0.842 84.20
0.4 0.967 96.70
0.6 1.000 100
0.8 1.000 100
1.0 1.000 100
Ascorbic 0.2 0.8087 80.87
0.4 0.838 83.80
0.6 0.952 95.20
0.8 1.000 100
1.0 1.000 100
Control sample 0.227
DPPH + acetone
Acetone 0.000
Table 1

Table 1 shows the antioxidant properties of Venonia amgygda-
lina, Ocimum citrodorum, Senna alata, Gnetum africanum, Portu-
lacfa oleracea. The results obtained from the analysis of the sample
extracts indicate that Vernonia amygdalina, Senna alata, Gnetum

africanum, Ocimun citriodorum and Portulaca oleracea contain(s)
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89.30%, 86.70%, 92.00%, 75.60% and 95.00% inhibition of DPPH
respectively. The antioxidant property of Portulaca oleracea (95%),
Vernonia amygdalina (89.30%), Senna alata (92.00%) and Gnetum
africanum (92.00%) are higher than the value of 77% obtained
by Imaga and Bamigbetan, 2013 for bitter leaf; however, Ocimun
citriodorum (75.60%) is slightly lower though comparable to that

of bitter leaf in their analysis.

Figure 2: Variation of absorbance and concentration

for the samples.

Summary

Antioxidant scavenging properties of Vernonia amydalina, Oci-
mum citrodorum, Gnetum africanum, Senna alata, Portulacfa olera-
cea were studied using analytical methods. The results obtained
using 2,2 - diphenyl 1 - picrahydrazyl (DPPH) radical showed
that Portulacfa oleracea had the highest of antioxidant scavenging
properties among the five vegetables whereas Ocimum citrodorum

exhibited the lowest property.

Conclusion

In conclusion, all the five leafy vegetable studied are rich in an-
tioxidants. An diet consisting of Vernonia amydalina, Ocimum citro-
dorum, Gnetum africanum, Senna alata and Portulacfa oleracea
could be supplemented with other foods, which are rich in protein

and the nutrients.

Recommendation

I hereby recommend that the vegetables should be used as food
supplement and more work should be carried out on vivo assess-
ment of antioxidants of the samples. Further studies should also
be centered on toxicant composition of the samples as well as the
effects of storage and processing on nutrient and antioxidant prop-

erties on the sample.

Bibliography
1. Sies H,, et al. “Nutritional, dietary and postprandial oxidative
stress”. Journal of Nutrition (2005).

2. Zheng W and Wang S. “Antioxidant activities and phenolic
compound in selected Herbs”. American Chemical Society,
Maryland (2001).

10.

11.

12.

13.

14.

15.

16.

17.

39

Sies H. “Physiological society symposium impaired endothelial
and smooth muscle cell function in oxidative stress”. Experi-
mental Physiology, Great Britain (1997).

Imaga N and Bamigbeta N. “In vivo Biochemical assessment of
the aqueous extracts of Vernonia amygdalina”. International
Journal of Nutrition and Metabolism, Lagos (2013).

Ayoola G., et al. “Phytochemical and antioxidant screening of
some plant of apocynacea from South West Nigerian”. African
Journal of Plant Science 2 (2008).

Erasto P, et al. “Antioxidant constituent of Vernonia amygda-
lina leave”. Pharmceutical Biology, Chicago (2007).

Hamzah U, et al. “Antioxidant properties of selected African,
vegetables, fruits and mushrooms; A Review”. Intech Open Sci-
ence/Open minds, Minna (2013).

Aguwa C. “Diabetes mellitus in therapeutic basic of clinical
pharmacy in the tropics”. Optimal Publisher, Enugu, Nigeria
(2006).

Chatterjee S., et al. “Study of antioxidant activity and immune
stimulating potency of the ethnomedicinal plant of Cassia ala-
ta”. Open Access Journal (2013).

Mortada M., et al. “Evaluation of antioxidant and antimicrobial
of certain cassia species”. Australian Journal of Basic and Ap-
plied Science, Giza (2011).

Saito S., et al. “Australian from Cassia alata induces DNA ad-
ducts in vivo and repairable DNA damage yeast Saccharomyces
cerevisiae”. Experimental Physiology, Great Britain (2012).

Ekpo A. “Determination of chemistry composition of Gnetum
africanum seeds”. Pakistan Journal of Nutrition. Faisalabail
(2007).

Orwa C,, et al. “Agroforestry’s database, A tree Reference and
selection Guide version 4.0” (2009).

Janarthan B and Sumathi E. “Planted regeneration from nodal
explants of Ocinum citriodorum, Banglaesh”. Journal of Scien-
tific and Industrial Research, Alwarthiru-Nagar (2012).

Eisen B, et al. “Stability of isoflavones in milk stored at ele-
vated and ambient temperature”. Journal in Agricultural Food
Chemistry 51 (2003): 2212-2215.

Ferreira D., et al. “Composition of phenolic compounds in a Por-
tuguese peer (Pyruscommunis) and changes after sun-drying”.
Journal in Agricultural Food Chemistry 50 (2002): 4537-4544.

Re R, et al. “Effect of food processing on flavonoid and lyco-
pene status in a Mediterranean tomatoes variety free radical
resources”. Critical Reviewers in Food Science and Nutrition 36
(2002): 803-810.

Citation: Samuel GA, et al. “Antioxidant Properties of Some Nigerian Green Leafy Vegetables". Acta Scientific Pharmaceutical Sciences 4.3 (2020): 36-40.


https://www.ncbi.nlm.nih.gov/pubmed/15867266
https://www.ncbi.nlm.nih.gov/pubmed/15867266
https://www.ncbi.nlm.nih.gov/pubmed/11714298
https://www.ncbi.nlm.nih.gov/pubmed/11714298
https://www.ncbi.nlm.nih.gov/pubmed/11714298
https://www.academicjournals.org/app/webroot/article/article1379676934_Imaga%20and%20Bamigbetan.pdf
https://www.academicjournals.org/app/webroot/article/article1379676934_Imaga%20and%20Bamigbetan.pdf
https://www.academicjournals.org/app/webroot/article/article1379676934_Imaga%20and%20Bamigbetan.pdf
https://www.researchgate.net/publication/285520427_B_Phytochemical_and_antioxidant_screening_of_some_plants_of_apocynaceae_from_South_West_Nigeria
https://www.researchgate.net/publication/285520427_B_Phytochemical_and_antioxidant_screening_of_some_plants_of_apocynaceae_from_South_West_Nigeria
https://www.researchgate.net/publication/285520427_B_Phytochemical_and_antioxidant_screening_of_some_plants_of_apocynaceae_from_South_West_Nigeria
https://www.tandfonline.com/doi/full/10.1080/13880200701213070
https://www.tandfonline.com/doi/full/10.1080/13880200701213070
https://www.longdom.org/open-access/study-of-antioxidant-activity-and-immune-stimulating-potency-of-the-ethnomedicinal-plant-cassia-alata-l-roxb-2167-0412.1000131.pdf
https://www.longdom.org/open-access/study-of-antioxidant-activity-and-immune-stimulating-potency-of-the-ethnomedicinal-plant-cassia-alata-l-roxb-2167-0412.1000131.pdf
https://www.longdom.org/open-access/study-of-antioxidant-activity-and-immune-stimulating-potency-of-the-ethnomedicinal-plant-cassia-alata-l-roxb-2167-0412.1000131.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317691/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317691/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317691/
https://scialert.net/abstract/?doi=pjn.2007.40.43
https://scialert.net/abstract/?doi=pjn.2007.40.43
https://scialert.net/abstract/?doi=pjn.2007.40.43
https://www.banglajol.info/index.php/BJSIR/article/view/8547
https://www.banglajol.info/index.php/BJSIR/article/view/8547
https://www.banglajol.info/index.php/BJSIR/article/view/8547
https://www.ncbi.nlm.nih.gov/pubmed/12670158
https://www.ncbi.nlm.nih.gov/pubmed/12670158
https://www.ncbi.nlm.nih.gov/pubmed/12670158
https://www.ncbi.nlm.nih.gov/pubmed/12137473
https://www.ncbi.nlm.nih.gov/pubmed/12137473
https://www.ncbi.nlm.nih.gov/pubmed/12137473
https://www.tandfonline.com/doi/abs/10.1080/10715760290032584
https://www.tandfonline.com/doi/abs/10.1080/10715760290032584
https://www.tandfonline.com/doi/abs/10.1080/10715760290032584
https://www.tandfonline.com/doi/abs/10.1080/10715760290032584

Antioxidant Properties of Some Nigerian Green Leafy Vegetables

40

18. Charles M. “Elevating antioxidant levels in food through or-
ganic farming and food processing”. The Organic Center for Assets from publication with us

Education and Promotion (2005). o Prompt Acknowledgement after receiving the article

19. Tokeoka G., et al. “Processing effects on lycopene content and * Tho.rough ].)oul.)le blinded peer review
antioxidant activity of tomatoes”. Journal Agricultural Cultural * Rapid Publication

Food Chemistry 49 (2001): 3714-3717. e Issue of Publication Certificate

» High visibility of your Published work

20. DewantoV, et al. “Thermal processing enhances the nutrition-  yehsite: www.actascientific.com/
al values of tomatoes by increasing total antioxidant activity”. g, hmit Article: www.actascientific.com /submission.php
Journal in Agricultural Food Chemistry 50 (2002): 3010-3014. .o (e editor@actascientific.com

21. Agbogidi O and Akpomorine M. “Health and Nutritional Ben- Contactus: +91 9182824667

efit of bitter leaf (Vernonia amgydaline)”. International Journal
of Foods and Agricultural Research (2013).

22. AliF, et al. “Gneturn africanum, A wild food plant from the Af-
rican with many nutritional and medicinal purposes”. Journal
of Medical Food (2011).

23. Aliyu H and Morufu A. “Proximate analysis of some leafy veg-
etables (roselle, jute and bitterleaf)”. International Journal of
Food and Agricultural Research (2006).

24. Aruma O. “Methodological consideration for characterizing
potential antioxidant action of bioactive component in food
planta”. Lbadan (2003).

25. Association of the Official Analytical Chemists [AOAC], Anti-
oxidant determination using official method of analysis, 16th
edition, Washington D.C (2000).

26. Dosunmu M and Bassey F. “Chemistry composition and func-
tional properties Musa sapientum (cooking Banana) Flour”.
Natural and Applied Science Transaction, Landel publishers 3
(2001): 65-69.

27. Eisen B, et al. “Stability of isoflavones in soy milk stored at el-
evated and ambient temperature”. Journal in Agricultural Food
Chemistry 51 (2003): 2212-2215.

28. Jimoh F, et al. “Comparison of the nutritive value, antioxidant
and anti-bacteria activities of Sonchus asper and Sonchus
oleraceus”. Academy of Chemistry of Globe Publication, Fort
Hare (2010).

29. Nwanjo H. “Effacacy of aqueous leaf extract of vernonia amyg-
dalina on plasma lipoprotein and oxidative status in diabetic
rat models”. Nigeria Journal of Physiological Science, Owerri
(2005).

30. Omorwegie S and Osagie A. “Antioxidant properties of metha-
nolic extracts of some Nigeria plants on Nutritionally Stress
Rats”. Nigerian Journal of Basic and Applied Science (2012).

Citation: Samuel GA, et al. “Antioxidant Properties of Some Nigerian Green Leafy Vegetables". Acta Scientific Pharmaceutical Sciences 4.3 (2020): 36-40.


https://www.organic-center.org/reportfiles/Antioxidant_SSR.pdf
https://www.organic-center.org/reportfiles/Antioxidant_SSR.pdf
https://www.organic-center.org/reportfiles/Antioxidant_SSR.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11513653
https://www.ncbi.nlm.nih.gov/pubmed/11513653
https://www.ncbi.nlm.nih.gov/pubmed/11513653
https://www.ncbi.nlm.nih.gov/pubmed/11982434
https://www.ncbi.nlm.nih.gov/pubmed/11982434
https://www.ncbi.nlm.nih.gov/pubmed/11982434
https://www.ncbi.nlm.nih.gov/pubmed/21864089
https://www.ncbi.nlm.nih.gov/pubmed/21864089
https://www.ncbi.nlm.nih.gov/pubmed/21864089
https://www.ncbi.nlm.nih.gov/pubmed/12628499
https://www.ncbi.nlm.nih.gov/pubmed/12628499
https://www.ncbi.nlm.nih.gov/pubmed/12628499
https://pubs.acs.org/doi/abs/10.1021/jf025783h
https://pubs.acs.org/doi/abs/10.1021/jf025783h
https://pubs.acs.org/doi/abs/10.1021/jf025783h
https://www.acgpubs.org/doc/201808061452554_RNP-1002-186.pdf
https://www.acgpubs.org/doc/201808061452554_RNP-1002-186.pdf
https://www.acgpubs.org/doc/201808061452554_RNP-1002-186.pdf
https://www.acgpubs.org/doc/201808061452554_RNP-1002-186.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17220925
https://www.ncbi.nlm.nih.gov/pubmed/17220925
https://www.ncbi.nlm.nih.gov/pubmed/17220925
https://www.ncbi.nlm.nih.gov/pubmed/17220925
https://www.ajol.info/index.php/njbas/article/view/73857
https://www.ajol.info/index.php/njbas/article/view/73857
https://www.ajol.info/index.php/njbas/article/view/73857

	_GoBack
	_GoBack

