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Abstract

Annona muricata is a potent medicinal plant with wide range of therapeutic activity. Various parts of this plant
have immense beneficial and curative properties. The phyto-chemical screening of the leaf extract was performed
using aqueous and methanolic extracts that showed the presence of all major primary and secondary metabolites
and anti-oxidant trait. The aqueous extract was then subjected to anti listerial activity that showed significant results.
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Introduction

Bio-prospecting is the systematic scientific tool for the search
of genes, natural bio-active compound that has the potential for the
product development by biological observation and bio-physical, bio-
chemical and genetic methods, without disruption to nature. Most
of the bio-prospecting is performed on a small scale by numerous
academic and research groups throughout the world. It has helped to
explore various plants of immense use to mankind.

Natural remedies from medicinal plants are found to be safe and
effective. Many plant species have been used locally as medicine to treat
various ailments. Bio-active compounds from plants continue to play
a major role in primary health care as therapeutic remedies in many
developing countries. According to the WHO survey, 80% population
depends upon the traditional medicines for primary health care needs.
It suggested in improving the technologies for cultivation of medicinal
plants. It has been reported that there has been an alarming increase in
number of diseases and disorders caused by synthetic drugs prompting
a switch over to traditional herbal medicine [1-5]. Annona muricata
L. (Soursop) is a naturally occurring plant, traditionally used to treat
various ailments including cancer. It belongs to the family Annonaceae
and is widely distributed in India and Central America. Fruits of Annona
muricata, also known as Graviola in South America are taken internally
for worms, parasites, fever, increase mother’s milk production after
child birth and as an astringent for diarrhoea and dysentery. The plant
is also reported to have good antioxidant property. Furthermore, the
leaves of the plant are found to be anti-spasmodic, hypotensive and are
rich in annonaceous acetogenins. These leaves are traditionally used to
prevent and treat arthritis, asthma, bronchitis biliary disorder, diabetic,
heart diseases, hypertension, worm disease, liver disorder, malaria,
rheumatism, sedative, tumor, and cancer. The leaves are also used for
the treatment of several types of diseases caused by bacteria such as
pneumonia, diarrhea, urinary tract infection, and other kinds of skin
diseases. This plant has numerous benefits for human life due to high
nutrient value. In the food industry soursop can be processed into jam,
fruit juice, syrup. Soursop leaves contain flavonoid, tannin, alcaloid,
saponin, calcium, phosphor, carbohydrate, vitamin A, B and C,
phytosterol, calcium oxalate etc. Plant and plant-derived compounds
are alternative sources for treating microbial infections. Various other
plants from this family have also been reported for their cytotoxic
potential [6-13]. Keeping in view its promising therapeutic potential,
the leaf was used for phyto-chemical screening, anti-oxidant properties
and using the extract to explore its anti listerial properties.

Materials and Methods
Sample collection and extraction

Plant sample (Annona muricata) was collected from Agricultural
College and Research Institute Agricultural University, Madurai,
Tamil Nadu, India. The plant was washed thoroughly in tap water. The
leaf of the plant were air dried in shady place and powdered.

25 g of the powder was packed in soxhlet assembly and extracted
for 16 hours by 500 ml methanol. 25 g of dried powder was macerated
with 100 ml of pure distilled water in a conical flask and shaken at
room temperature for 24 hours and filtered through Whatman No.1
filter paper. The crude extracts were taken and subjected to qualitative
photochemical screening and anti listerial (Figure 1).
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Figure 1: A chart depicting the process to get the extract of the solvents from
the plant material
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Extraction

The phyto-chemical screening tests of the extracts for qualitative
analysis of primary and secondary metabolites was carried out as per
the standard procedure [14-16]. The quantitative analysis of Vitamin C
and Vitamin E was done by standard reference method [17].

Phyto-chemical screening

The extract obtained was tested for alkaloids, saponins, sterol and
terpenes, tannins, proteins and glycoside as per the methods reported
earlier [15-17].

Test for alkaloids: A portion of the extract was made acidic with
dilute sulphuric acid and the acidic extract was divided into two
parts. With Mayer’s reagent it gives while ppt for positive test. With
Dragendorft’s reagent it gives orange brown ppt. for the positive test.

Test for saponins: A small amount of the extract was boiled with
water and allowed to cool. It was shaken vigorously in a test tube and
left for a few minutes. The formation of persistent honey comb like
froth was taken as a positive test.

Test for sterols and terpenes: A small amount of the extract was
evaporated to dryness and extract was dissolved in 3 ml of chloroform.
The filtrate was treated with three drops of a mixture of concentrated
sulphuric acid and acetic anhydride. The production of different shade
of color was recorded as a positive test.

It was furthered verified by Libermann Buchard test. A small
portion of the extract was treated with hot acetic anhydride, cooled and
then few drops of concentrated sulfuric acid were added, Production
of bluish green color confirmed sterol while violet or pink for terpene.

Test for tannins: A small amount of the extract was treated with
5% ferric chloride solution and the production of green to blue color
was taken as a positive test for tannins.

Test for proteins: Addition of very dilute copper sulphate to
alkaline solution of protein gives red to violet solution that confirms
protein by Biuret test. Protein produces yellow orange color when
warmed with concentrated nitric acid and color gets orange when
made alkaline in Xantho proteins test. Millon’s reagent gives white ppt.
when a solution of mercuric nitrate containing nitrous acids is added
to a protein solution.

Test for carbohydrate: Molish test is positive when on treatment
with alpha napthol and concentrated sulphuric acid the extract gives
purple color. Reduction of Fehling’s solution is seen when in a solution
of carbohydrate equal quantity of Fehling A and B are added. After
heating brick red ppt. is obtained. In Benedict’s test, the test solution
gave yellow or reddish brown precipitate with Benedict’s reagent after
boiling on water bath.

Anti listerial activity

The anti Listerial activity for the leaf extract was studied on Listeria
monocytogenes MTCC 657, a representative model organism used to
screen the antibacterial activity procured from Microbial Type Culture
Collection, Chandigarh, Punjab, India. To study the effect of leaf
extract, the organism was cultured in nutrient broth at 37°C and then
sub-cultured after every 24 hrs so as to maintain it in log phase. For all
the experiments, actively proliferating log phase cells were taken and
the anti listerial activities of leaf extract were studied by growing the
cells at the final concentrations of 0.25 mg/ml and 0.50 mg/ml in total

of 2 ml culture media. 1x10° cells of Listeria monocytogenes (as counted
by haemo cytometer) were used per ml of the media as inoculum.
Growth of cells was measured by Optical Density (OD) measurements
at 600 nanometer. Experiments were conducted with Listeria
monocytogenes grown at 37°C in presence of leaf extract complexes at
the final concentrations of 0.25 mg/ml and 0.50 mg/ml. Cell turbidity
was measured after 24 hours at 600 nanometers. The assay medium
components are given in the Table 1[18-23]. The medium was prepared
by dissolving the content in 1000 ml distilled water at pH 7.0. The
distribution and sterilization of medium was done as per experimental
requirements.

Results and Discussion

Phyto-chemical screening

The results obtained by qualitative phyto-chemical screening
for primary and secondary metabolites in the leaf extracts have been
summarized below in Table 2.

The result obtained above shows that leave has phyto-chemical
constituents like carbohydrate, protein, fats, alkaloids, terpenoids,
flavonoids, saponin, tannin and glycosides etc. The results obtained by
quantitative analysis of the aqueous extract for Vitamin C and E is as
follows:

The presence of non-enzymatic anti-oxidant components like
Vitamin C and E in the leaf is high content reveals that the leaves are
effective with significant neo-plastic potential (Table 3).

Anti listerial activity

The biological activity for the leaf extract was studied on Listeria
monocytogenes MTCC 657, a representative model organism used
to screen the anti-listerial activity. Growth of cells was measured
by Optical Density (OD) measurements at 600 nanometer. Percentage
inhibitions of leaf extract are presented in Table 4. Highest Inhibitory
activity (up to 78.8%) has been found which shows very promising
results as an anti listerial agent. Zone of inhibitions of leaf extract in
mm is 14 mm by .25 mg/ml and 22 mm .050mg/ml which is again a
good inhibition against Listeria (Tables 4 and 5 and Figures 2 and 3)
[18-23].

- *

0.50mg/ml  F | 0.25mg/ml
0.50mg/ml ‘

0.25mg/ml |

0.25mg/ml

|

Figure 2: The anti listerial activity of leaf extract
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Sr Average Percentage of inhibition
No. Time Concentration Concentration
(0.25 mg/ml) (0.50 mg/ml)
1 24h 43.9 50.0
2 36h 52.0 63.0
3 48h 70.0 78.8
Table 4. Anti Listerial activity of aqueous leaf extract
Concentration of aqueous
S.No. leaf extract Zone of Inhibition in (mm)
(mg/ml)
Figure 3: Percentage inhibition after adding leaf extract.
1 0.25 14.0
2 0.50 22.0
Ingredients Quantity (g/l)
™ : . Table 5. Inhibition zones at various concentrations.
Peptic digest of animal tissue 5.0
Sodium chloride 5.0 Conclusions
Beef extract 1.5
Yeast extract 15 The aqueous leaf extract and the methanolic extract when subjected
Agar 15 to phyto-chemical screening showed the presence of most of the
pH 70+0.2 major primary and secondary metabolites. The leaf extract showed

Table 1: Composition of the nutrient medium

Sr Plant . Test Performed Aqueous Extract Methanol Extract
Constituents
Benedict test + +
1 Carbohydrate Molisch test + +
2 Protein and Ninhydin test + +
Amino acids Biuret test + +
3 Fats and Fatty tPer:nophthalln + +
acids Spot test * *
Mayer test - +
4 Alkaloid Wagner test - +
Dragondroff test - -
5 |Terpenoid Salkovaski test + -
. Liberman + +
6 |Steroid Buchard test
Shinoda test . .
7 Flavonoid Alkaline } R
reagent test
Tannin and Ferric chloride
8  Phenolic test . .
Lead acetate + +
compound
test
Froth test + +
9 |Saponin Lead acetate + +
test
10 Glycoside
10a Cardiac glycoside Keller killani test + +
10b Anthralqumone Ammonia test + -
glycoside
10 Coumarin Alkaline test + -
glycoside

Table 2: Phyto-chemical screening of the Annona muricata leaf extract

S. No Anti oxidant Aqueous
' components Extract (mg%)
1 Vitamin C 65.0
2 Vitamin E 07.0

Table 3. Anti oxidant property of aqueous extract.

significant anti-oxidative properties. The Anti-listerial activity of
leaf extract revealed the anti-listerial potential of the leaf. The results
obtained from zone of inhibition method are in same lines with those
observed from turbidity method. Zone of inhibition (Table 5) increases
with increasing concentration of extract. The result obtained by anti
listerial assay clearly suggests that the aqueous extract is effective
against Listeria monocytogenes bacteriocins as they successfully
inhibited L. monocytogenes that caused spectic abortion, newborn and
adult septicemia, listeriosis, meningitis and meningo-encephalitis in
immune-deficient persons. It shows that the extract is effective against
L. monocytogenes a food pathogen.

References

1. Parekh J, Chanda S (2007) In vitro antibacterial activity of the crude methanol
extract of Woodfordia fruticosa kurz. flower (lythraceae). Braz J Microbiol 38:
204- 207

2. Palthur MP, Palthur SSS, Chitta SK (2010) Nutraceuticals: Concept And
Regulatory Scenario. Int J Pharm Pharm Sci 2: 14-20.

3. Bentley R, Trimen H (1880) Medicinal Plants. Vol (I-IV), J and A Churchill;
London, UK

4. Abraham Z (1981) Glimpses of Indian Ethno botany. Oxford and Publishing
Co, New Delhi.

5. Rout SP, Choudary KA, Kar DM, Das L, Jain A (2009) Plants In Traditional
Medicinal System - Future Source Of New Drugs. Int J Pharm Pharm Sci 1:
1-23.

6. Duraipandiyan V1, Ayyanar M, Ignacimuthu S (2006) Antimicrobial activity of
some ethnomedicinal plants used by Paliyar tribe from Tamil Nadu, India. See
comment in PubMed Commons below BMC Complement Altern Med 6: 35.

7. Wélé A, Zhang Y, Caux C, Brouard JP, Pousset JL, et al. (2004) Annomuricatin
C, a novel cyclohexapeptide from the seeds of Annona muricata. C R Chim 7:
981-988.

8. Chao-Ming L, Ning-Hua T, Hui-Lan Z, Qing M, Xiao-Jiang H, et al. (1998)
Cyclopeptide from the seeds of Annona muricata. Phytochemistry 48: 555-556.

9. Gleye C, Laurens A, Hocquemiller R, Laprévote O, Serani L, et al. (1997)
Cohibins A and B, acetogenins from roots of Annona muricata. Phytochemistry
44: 1541-1545.

10. Jaramillo MC, Arango GJ, Gonzalezb MC, Robledo SM, Velez ID (2000)
Cytotoxicity and antileishmanial activity of Annona muricata pericarp.
Fitoterapia 71: 183-186.

11. Padma P, Pramod NP, Thyagarajan SP, Khosa RL (1998) Effect of the extract

J Chromatogr Sep Tech
ISSN: 2157-7064 JCGST, an open access journal

Volume 6 « Issue 3 « 1000269


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1517-83822007000200004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1517-83822007000200004
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1517-83822007000200004
http://www.ijppsjournal.com/Vol2Issue2/474R.pdf
http://www.ijppsjournal.com/Vol2Issue2/474R.pdf
http://www.worldcat.org/title/glimpses-of-indian-ethnobotany/oclc/8183521
http://www.worldcat.org/title/glimpses-of-indian-ethnobotany/oclc/8183521
http://ijppsjournal.com/Vol 1 Issue 1/101.pdf
http://ijppsjournal.com/Vol 1 Issue 1/101.pdf
http://ijppsjournal.com/Vol 1 Issue 1/101.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17042964
http://www.ncbi.nlm.nih.gov/pubmed/17042964
http://www.ncbi.nlm.nih.gov/pubmed/17042964
http://www.sciencedirect.com/science/article/pii/S163107480400181X
http://www.sciencedirect.com/science/article/pii/S163107480400181X
http://www.sciencedirect.com/science/article/pii/S163107480400181X
http://www.sciencedirect.com/science/article/pii/S0031942298000028
http://www.sciencedirect.com/science/article/pii/S0031942298000028
http://www.sciencedirect.com/science/article/pii/S0031942296007698
http://www.sciencedirect.com/science/article/pii/S0031942296007698
http://www.sciencedirect.com/science/article/pii/S0031942296007698
http://www.ncbi.nlm.nih.gov/pubmed/10727816
http://www.ncbi.nlm.nih.gov/pubmed/10727816
http://www.ncbi.nlm.nih.gov/pubmed/10727816
http://www.ncbi.nlm.nih.gov/pubmed/9687085

Citation: Chauhan A, Mittu B, et al. (2015) Phyto-Chemical Screening and Anti Listerial Activity of Annona Muricata (L) Leaf Extract. J Chromatogr

Sep Tech 6: 269. doi:10.4172/2157-7064.1000269

Page 4 of 4

15.
16.
17.

of Annona muricata and Petunia nyctaginiflora on Herpes simplex virus. J
Ethnopharmacol 61: 81-83.

. Alvarez-Gonzalez |, Garcia-Aguirre KK, Martino-Roaro L, Zepeda-Vallejo G,

Madrigal-Bujaidar E (2008) Anticarcinogenic and genotoxic effects produced
by acetogenins isolated from Annona muricata. Toxicology Letters 180: S228

. Paarakh PM, Chansouria JPN, Khosa RL (2009) Wound Healing Activity of

Annona muricata extract. Journal of Pharmacy Research 2: 404-406.

. Chopra RN, Chopra K, Handa KL, Kapoor LD (1958) Indigenous Drugs of India,

Calcutta, India 80.
Finar IL (1994) Organic Chemistry, ELBS Long Mann Publishers, 517
Kokate CK (2000) Pharmacognosy, 14, Nirali Publications, 114

Rutkowski M, Grzegorczyk K (2007) Modifications of spectrophotometric
methods for antioxidative vitamins determination convenient in analytic
practice. Acta Sci Pol Technol Aliment 6: 17-28.

18.

20.

21.

22.

23.

Grindling A, Burrack LS, Bouwer HG, Higgins DE (2004) Listeria
monocytogenes regulates flagellar motility gene expression through MogR, a
transcriptional repressor required for virulence. Proc Natl Acad Sci USA 101:
12318-12323.

. Genigeorgis C, Carniciu M, Dutulescu D, Farver TB (1991) Growth and survival

of Listeria monocytogenes in market cheeses stored at 4 to 30 C. Journal of
Food Protection® 54: 662-668.

Farber JM, Peterkin Pl (1991) Listeria monocytogenes, a food-borne pathogen.
Microbiol Rev 55: 476-511.

Todar K (2008) Listeria monocytogenes, Todar's Online Textbook of
Bacteriology.

Harvey PJH (1940) Listeria: change of name for a genus of bacteria, Nature
145: 264.

Schlech WF 3rd (2000) Foodborne listeriosis. Clin Infect Dis 31: 770-775.

J Chromatogr Sep Tech
ISSN: 2157-7064 JCGST, an open access journal

Volume 6 « Issue 3 « 1000269


http://www.ncbi.nlm.nih.gov/pubmed/9687085
http://www.ncbi.nlm.nih.gov/pubmed/9687085
https://getinfo.de/app/Anticarcinogenic-and-genotoxic-effects-produced/id/BLSE%3ARN234256797
https://getinfo.de/app/Anticarcinogenic-and-genotoxic-effects-produced/id/BLSE%3ARN234256797
https://getinfo.de/app/Anticarcinogenic-and-genotoxic-effects-produced/id/BLSE%3ARN234256797
http://herbs.ph/attachments/article/675/Wound Healing Activity of Annona muricata extract-Full text.pdf
http://herbs.ph/attachments/article/675/Wound Healing Activity of Annona muricata extract-Full text.pdf
http://www.food.actapol.net/pub/2_3_2007.pdf
http://www.food.actapol.net/pub/2_3_2007.pdf
http://www.food.actapol.net/pub/2_3_2007.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15302931
http://www.ncbi.nlm.nih.gov/pubmed/15302931
http://www.ncbi.nlm.nih.gov/pubmed/15302931
http://www.ncbi.nlm.nih.gov/pubmed/15302931
http://www.ingentaconnect.com/content/iafp/jfp/1991/00000054/00000009/art00001
http://www.ingentaconnect.com/content/iafp/jfp/1991/00000054/00000009/art00001
http://www.ingentaconnect.com/content/iafp/jfp/1991/00000054/00000009/art00001
http://www.ncbi.nlm.nih.gov/pubmed/1943998
http://www.ncbi.nlm.nih.gov/pubmed/1943998
http://textbookofbacteriology.net/Listeria.html
http://textbookofbacteriology.net/Listeria.html
http://www.nature.com/nature/journal/v145/n3668/abs/145264a0.html
http://www.nature.com/nature/journal/v145/n3668/abs/145264a0.html
http://www.ncbi.nlm.nih.gov/pubmed/11017828

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Sample collection and extraction 
	 Extraction 
	Phyto-chemical screening 
	Anti listerial activity  

	Results and Discussion 
	Phyto-chemical screening 
	Anti listerial activity 

	Conclusions
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References 



