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Abstract

Zizyphus oenoplia mill belongs to the family Rhamnaceae. The fruits ef glant are used as
stomach-ache pills and root bark decoction is usgomote the healing of fresh wounds. Plant
has shown the presence of cyclopeptide alkaloidsiaPparts of the plant were reported to have
anti-inflammatory and anticholinergic activitiesaf® and leaves of the plant were reported for
antibacterial activity. No biological and antibataé activities were reported on root part of
Zizyphus oenoplia. The aim of the study was to investigate the Asetiaturation and
antibacteriial activities for various extracts ¢fetZizyphus oenoplia. Root part ofZizyphus
oenoplia was extracted with ethyl acetate, 90% ethanolvaatdr using soxhlet apparatus. The
solvents were evaporated under reduced pressuves #fC using rotary evaporator to obtain
dry extracts. These crude extracts were subjeot@u/estigation for anti-denaturation study and
antibacterial study by using a method designed hliam’s et al and agar ditch diffusion
method respectively. Phytochemical analysis rewvktie presence of carbohydrates, alkaloids,
phenolic compounds, tannins and saponins. All tkeaets of Zizyphus oenoplia protected
Bovine Serum Albumin (BSA) from denaturation madnart 97% at 1lg/ml concentration. Only
ethanolic extract showed antibacterial activityiage&taphylococus aureus.

Key words: Zizyphus oenoplia, Anti-denaturation, Bovine serum albumin and Aatterial
activity.

Introduction

Zizyphus oenoplia mill belonging to the family Rhamnaceae is a thornggsfling shrub found

throughout the hotter parts of India, Ceylon, ToapiAsia and Australia. Chemical investigation
of this plant has shown the presence of cyclopepl#aloids such as Zizyphine- A, B, C, D, E,
Abyssinine-B and A in stem bark of the plant. Thegelopeptide alkaloids were screened as
possible growth inhibitors for bacteria, fungi aadthe same time no antibiotic activity was
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observed [1]. The plant is also reported to conthie other cyclopeptide alkaloids like,
Zizyphine (F, I, K, N, O, P), amphibine-B, Amphikufr, frangufoline, Mauritine-D. This plant
is used traditionally as a folk medicine in Thaddor its antiinfectious, antidiabetic, antidiureti
activities [2]. The root part is used for the traaht of epilepsy by traditional users [3]. Ethaaoli
extracts of the aerial parts of the plant exhibipdtensive effect and low diuretic activity.
Ethanolic extracts of the bark showed anti-inflartona and anticholinergic activities [4].
Chloroform and methanolic extracts of the bark sales showed antibacterial activiti@$.
Stem bark is used as mouth wash for sore throaerdgry and inflammation of uterus [6]. The
fruits are edible and used as one of the ingredierthe preparation of stomach-ache pills.
Decoction of the root bark is used to promote thalihg of fresh wounds [7, 8].

Anti-denaturation study was performed by using BeviSerum Albumin (BSA).BSA assay
seeks to eliminate the use of live specimens asasgmossible in the drug developmental process.
When BSA is heated, it undergoes denaturation apcesses antigens associated with type |l
hypersensitive reaction and which are related tsealies such as serum sickness,
glomerulonephritis, rheumatoid arthritis and systetupus erythematosus. Thus the assay
applied for the discovery of those drugs which ctabilize the protein from denaturation
process. Several nonsteroidal anti-inflammatory gdruisuch as Indomethacin, Ibufenac,
Diclofenac sodium, salicylic acid and flufenamicidagprevent denaturation of BSA at
pathological pH (6.2-6.5). Extract of natural protdike methanolic extract oBoehmeria
jamaicensis (Urticaceae) andGliricida sepium (Papilionaceae) prevent denaturation of BSA.
Ethanolic extract of the dried green leave#uwbcarpus altilis protected BSA from denaturation
at a concentration less thamd/ml. Other compounds like phenyl propanoid ande@og which
prevent the denaturation of BSA were found to hidneeanti- inflammatory activity. The above
stated examples are supporting the validity of uke of anti-denaturation effects induced by
plant extracts in heat treated BSA, as potenti@rapeutic parameters for finding anti-
inflammatory compound without the use of animal foeliminary pharmacological screening
[9]. No previous report on biological activity aadtibacterial activity of root part is available.
Therefore the present study is conducted on rawtgd@izyphus oenoplia.

Materials and M ethods

Plant material

The root part oZizyphus oenoplia was collected from Kottakkal of Malappuram districtrala,
India and identified by Dr.P.S.Udayan, Senior Sign Taxonomy division, Centre for
Medicinal Plants Research, Arya Vaidyasala, Kotédkkerala, India. The roots were cut, air
dried and ground into powder.

Extraction procedure

The root powder was extracted with solvents oféasing polarity such as ethyl acetate, ethanol
90% and water, for 24hrs with each solvent by htaetion method using soxhlet apparatus.
The extracts were decanted, filtered through Whatfiteer paper No.1 and concentrated under
reduced pressure below%@using rotary evaporator to obtain dry extracise Bried extracts
were collected and preserved in a desiccator uséitl for further studies.
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Phytochemical analysis

A portion of residue from each extracts was subpktd phyto-chemical analysis in order to see
the presence of carbohydrates, proteins, amin® aaiklaloids, phenolic compounds, tannins and
saponins according to the standard prescribed rstfib0].

In-vitro anti-denatur ation studies

A solution of 0.2% W/V of BSA was prepared in Thsffer saline and pH was adjusted to 6.8
using glacial acetic acid. Stock solutions of 10,09/ml of all extracts were prepared by using
methanol as a solvent. From these stock solutiaifeédent concentrations of 100, 200 and 500
ug/ml were prepared by using methanol as a solshtl of each extract was transferred to
Eppendorf tubes using 1ml micro pipette. 5ml of%9.2//V BSA was added to all the above
Eppendorf tubes. The control consists of 5ml 0.2% WSA solution with 50ul methanol. The
standard consists 100g/ml of Diclofenac Sodium in methanol with 5ml 0.2¥6/V BSA
solution. The test tubes were heated at 72° C foirutes and then cooled for 10 minutes. The
absorbance of these solutions was determined Img wspectrophotometer at a wavelength of
660nm. The % inhibition of precipitation (denatimatof the protein) was determined on a %
basis relative to the control using the followimgrhiula [9].

(Abs of control- Abs of &ted)
---------- X 100
Abs of canitr

% inhibition of denaturation

In-vitro antibacterial activity

Antibacterial activity of solvent extracts was detaed against 2 gram +ve bacteBacillus
subtilis, Staphylococcus aureus and 2 gram —ve bacteriascherichia Coli and Pseudomonas
aeruginosa by agar ditch diffusion method. The agar mediaglwith the bacterial culture was
poured into the Petri plate. After homogenizatiow golidification, a well was prepared in the
plates with a cup-borer. 0.1ml of the extract digsd in respective solvent was pipetted directly
into the well. Control for each bacterial strainsanmaintained by using respective solvent. The
plates were incubated for 24hrs at 37°C. The cbatines were subtracted from test zones and
the resulting zone diameter is considered as zbmehibition. The extracts were compared with
standard antibiotic Pencillin G at 5mg/10ml concatn [11, 12].

Results and Discussion
The color and the percentage yield of each suceessiraction were shown in Table 1.

Table-1: % Yield of various extracts of Zizyphus oenoplia

Weight of root powder taken (g)  solvent Color of extract % yield
200 Ethyl acetate] Wine red 12.5
164 Ethanol Orange red 1
138 water Reddish brown 3

Ethyl acetate, Ethanol and water had a yield of 12% and 3% with wine red, orange red and
reddish brown mass respectively. The results ofqatemical analysis were shown in Table 2.
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Table-2: Preliminary qualitative analysis of various extracts of Zizyphus oenoplia

Plant constituents Aqueous Ethanolic Ethyl acetate

Carbohydrate
Molish test
Proteins
Biuret test
Amino acids
Nin hydrin test
Alkoloids
Mayer’s test
Dragendroff test + + +
Wagner's test
Hager’s test
Phenolic compounds

+ + +

Ferric chloride test + + +
Lead acetate test
Tannins N N .
Saponins N ] .
Foam test

+ indicates the presence and — indicates the absenc

Ethyl acetate, ethanol and water extracts were dotm contain carbohydrates, alkaloids,
phenolic compounds and tannins. Ethyl acetate aatbérwextracts showed the presence of

saponins.
Table-3: Anti denaturation effect of various extracts of Zizyphus oenoplia

Type of Extract Concentration % Anti_
(ng/ml) denaturation
Aqueous 500 57.0 £ 0.4921
Agueous 200 60.1 £0.8178
Aqueous 100 68.6 + 0.6599
Aqueous 1 99.6 + 0.2549
Ethanolic 500 57.4 +0.6018
Ethanolic 200 60.9 + 0.6342
Ethanolic 100 68.2 £ 0.2867
Ethanolic 1 98.7 £ 0.6259
Ethyl acetate 500 48.1+ 0.3265
Ethyl acetate 200 71.1 £0.2054
Ethyl acetate 100 77.0 £0.3681
Ethyl acetate 1 97.2 + 0.4599
Diclofenac Sodium 100 97.4 £ 0.3681
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All the extracts showed negative result for Bitaatl Ninhydrin tests indicating the absence of
proteins and amino acids respectively. The resilenti-denaturation were given in the Table 3
and Figure 1.

120~

100 -

80 -

—— Aqueous
60 - - = - &% - Ethanolic
—a— Ethyl acetate

% Anti denatur ation

40 +

20 A

500 200 100 1

concentrations (mcg/mL)

Figure-1: Anti denaturation activity of various extracts of Zizyphus oenoplia

All the extracts protected the BSA against heatiaed denaturation. The percentage of BSA
protection against heat was increased with deergasoncentration Aqueous and ethanolic
extracts ofZizyphus oenoplia protected the Bovine Serum Albumin against heaatigation by
57% at 50Qug/ml.

Table-4: Antibacterial activities of various extracts of Zizyphus oenoplia root

Type of Concentration Zoneof inhibition in mm
Extract (ng/ml) B. subtilis | S aureus | E. Coli P. aeruginosa
Aqueous 10,000 * * * *
5,000 * * * *
500 * * * *
Ethanolic 10,000 * 5.1+ 0.52 * *
5,000 * 3.2+ 0.81 * *
500 * 2.1+ 0.96 * *
Ethyl acetate 10,000 * * * *
5’000 * * * *
500 * * * *
Control 5mg/10ml 12.5+£0.96 13.2+0.96 12.8£0.96 14.260.9
(Pencillin G)

*Indicates no measurable zone.

91
Scholar Research Library



R. Ramalingam et al Der Pharmacia Lettre 2010: 2 (1) 87-93

Ethyl acetate protected the Bovine Serum Albuagainst heat denaturation less than by 9%
when compared to other extracts at 509ml. At 20Qug/ml and 10@g/ml, aqueous and
ethanolic extracts showed greater percentage degiion than ethyl acetate. At dg/ml,
agueous, ethanolic and ethyl acetate extracts gieatdBSA against heat by 99.6%, 98.7% and
97.2% respectively. All the extracts were foundhtave the good % of anti-denaturation at
lowest concentrations. This result is coincidinghwthe statement given by William et. al., that
the anti-denaturation action of extract is more mviiee concentration is less. The control
Diclofenac sodium showed 97.4% of anti-denaturagifiect at 10Qug/ml.

The data presented in Table 4 revealed that notigeoéxtracts except ethanolic extract against
Saphylococcus aureus showed antibacterial activity. Ethanolic extract Zzyphus oenoplia
showed 8 mm of zone of inhibition. This indicatéstt root part ofZizyphus oenoplia has
minimal antibacterial activity againSt aureus.

Conclusion

Phytochemical analysis reveals the presence tobgdrates, alkaloids, phenolic compounds,
tannins and saponins. So the secondary metabofi@&zyphus oenoplia may be responsible for
the anti-denaturation effects. All the extracts Afyphus oenoplia demonstrated the anti-
denaturation effect at lower concentration thee=fdhe root extracts may possess anti-
inflammatory activity. Furthem-vivo animal experiments and phytochemical investigation
required to prove the biological activity like antiffammatory and responsible secondary
metabolite respectively.
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