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ABSTRACT

In this study extracts of Piper cubeba fruit were prepared using mechanical method.
These extracts include alcoholic, acetonic, chloroformic and water extract. The
chemical composition of each extracts were analyzed also. After that the antibacterial
activity of these extracts were tested against gram negative (G) Escherichia coli,
Pseudomonas aeruginosa and gram positive (G*) Staphylococcus aureus. All extracts
show antibacterial activity on these bacteria, but ethanol and acetone extracts were
show the best antibacterial activity S. aureus, followed by chloroform extract and then
water extract, on the other hand water extract showed inhibition activity against E.coli
and P. aeruginosae followed by ethanol, acetone and chloroform extract. MIC was
determined for each extracts against the three pathogenic bacterial strain.

INTRODUCTION

Traditionally plant are used as source of treatment of diseases in different parts of
the world (1,2). Many plant-derived molecules have shown a promising effect in
therapeutics (3). Among the plant investigated to date, one showing enormous
potential is the pepper family otherwise known as Piperaceae (4).

The genus Piper of family Piperacea with over 1000 species, is distributed in both
hemispheres Piper cubeba Linn., commonly known as cubeb, tailed pepper (due to
the stalks attached) jawa pepper (in jawa) and kemukus (in Indonesia) is a climbing
perennial plant (5). With climbing stem, round branches, the leaves are from four to
six and a half inches long and a half to two inches broad, the fruits of this plant are
used as a spice and have medicinal value, being often used for the treatment of
abdominal pain, asthma, chronic bronchitis, diarrhea, dysentery, gonorrhea, enteritis

and syphilis (6) and reported to have an inhibitory effect on hepatitis C virus protease
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(7). P. piper is used also as antibacterial (8), and as gastroprotective (9). Recently,
many bacterial pathogens are becoming resistant to existing antibiotics due to their
indiscriminate use in the treatment of infectious diseases (10, 11, 12). There is not
much work has been done on the antimicrobial activity of their fruits in world
generally and in lIraq and Basrah specially. Therefor, the present study has been
designed to assess the antibacterial efficacy of fruit extracts of P. cubeba against

selective bacterial pathogens isolated from infection cases of animals in Basrah city

MATERIALS AND METHODS

Fruits/ P. cubeba were collected from the local market of Basrah. Prof. Dr. Abdul
Rada Akber Aloan, (Biology Department), College of Science. Basrah University
confirmed the identification of the specimens.

Preparation of Fruit extraction:

The samples were carefully washed under running tap water followed by sterile
distilled water, and air dried at 40 C for 5 days and pulverized to a fine powder using
sterilized mixer grinder and stored in air-tight bottles (1).

Four different solvent were used in this study ethanol, acetone, chloroform and
aqueous solvent for the extraction of plant material. An amount of 10g. of pulverized
fruit was separately soaked in 200 ml of acetone, ethanol, chloroform and sterile
distilled water in magnetic stirrer (SHMP HO-13) for 24h. Each preparation was
filtered through a sterilized whatman No.1 filter paper (13, 14,15).

Filtered extracts were air dried at 40 C for 24 h. The obtained dried extracts were
exposed to UV rays for 24 h., then stored in labeled sterile bottles in a deep freeze at -
18'C until further use (16).

Isolation of Bacterial spp.:

The species of bacteria include:
Staphylocoocus aureus as G*

Escherichia coli , Pseudomonas aeruginosa as G’

They were clinically isolated from infected animal (cow, dog and chiken) in the
Veterinary Hospital in Basrah City. Bacterial cultures were maintained on nutrient
agar slant (Difco) at 4 C, re-identified by biochemical test (17,18) and subcultured on
to nutrient broth and incubated aerobically at 37 C for 24h., prior to testing.

Preliminary Qualitative Chemical Tests for Piper cubeba Linn.:
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Four extracts were tested chemically to identify their chemical compounds by
following tests:

1- Ninhydrin test: for peptides and free amino groups (19).

2- Benedict test: for glycosides (20).

3- Myer's reagent: for alkaloids (21).

4- FeCls (1%): for phenols (22).

5- Alcoholic KoH: for flavonoids (20).

6- Lead acetate (1%): for tannins (23).

7- HgCl; (5%): for saponins (24).

Antibacterial activity:
Antibacterial activity of the 4 crude extracts was determined by the agar diffusion
method (25).

In this method, pure isolate of each strain was subculture on the nutrient agar
plates and incubated at 37°C for 24h. a minimum of (4) colonies of each plates were
touched with a sterile loop and transferred into normal saline (0.85%) under a septic
conditions. Density of each bacterial suspension was adjusted equal to that of 10°
cfu/ml (standardized by 0.5 MCFarland standard) and used as the inoculums for
performing agar well diffusion assay. 0.1 ml of inoculums of each test strain was
inculated on Muller Hinton agar (MH) agar plates with sterile swab. The agar plates
were allowed to dry and 6 mm-diameter wells were made with a sterile cork-borer in
the inoculated agar plates. The dried fruit extracts were recon- situated in 20%
dimethylsulfoxide (DMSOQO) for the bioassay analysis.

A 100 pl volume of each extract was propelled directly into the wells on plates for
each test strain. The plates were allowed to stand for 10 min. for diffusion of the
extract to take place and incubated at 37 C for 24h. (26), sterile DMSD served as the
negative control and ciprofloxacine served 5 mg. as the positive control. The
antibacterial activity indicated by the formation of an inhibition zone surrounding the
well containing the extract, was recorded if the inhibition zone was greater than 8mm
(27).

Determination of Minimum Inhibitory concentration (MIC):

The MIC for the acetonic, ethanolic, chloroformic and aqueous extract was

determined by the following modified agar well diffusion method (28).
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A twofold serial dilution of each extract was prepared by first reconstituting
the fruit extract in 20% DMSO followed by dilution in sterile distilled water to
achieve a decreasing concentration rang of 25 mg/ml to 0.1 mg/ml. a 100ul volume of
each dilution was introduced into wells on the MH agar already seeded with 0.1 ml of
standardized inoculum (10° cfu/ml) Of the test bacterial strain. All test plates were
incubated aerobically at 37°C for 24h. and observed for the inhibition zones. The
lowest concentration of each extract showing a clear zone of inhibition (>8nm.)

considered as the MIC, was recorded for each test bacteria (29).

RESULTS AND DISCUSSION

The results under this study revealed in table (1) the ethanolic, chloroformic
and acetonic extracts of P. cubeba fruits extract contain several chemical compound
like glycosides, alkaloids, phenols, flavonine, tannin and sabonine but without free
amino group as compared with aqueous extract contain glycosides, phenols,
Flavonoids and tannins only. These results agree with (30, 31) who recorded that
dried fruits of P. cubeba contain up 10% essential oil composed of monoterpenes
(sabinene 50%, careen (alkaloid), a-thujene (alkaloid), 1,4-cineol and 1,8-cineol
(phenols) and sesquiterpenes (copaene, alkaloid, o and B-cubebene (alkaloid), o-
cadinene (alkaloid), caryophyllene (alkaloid), germacrene (alkaloid), cubebol
(phenols).

(1) mention that the essential oil has antimicrobial activity by the action of
destroyed the bacteria cell membrane. In addition, (32, 33 and 34) found that two
groups of secondary metabolites, alkaloids (piperine) and lignans (cubebin) .

The result of antibacterial activity of crude extract against the tested bacteria
were represented in table (2), which compared with the reference standard
ciprofloxacine (5 mg/disc), while, the ethanol and acetone extracts higher activity
against gram positive bacteria S.aureus (the inhibition zone was 16 mm. and 15 mm.)
respectively and lowest against gram negative bacteria E. coli (10.10) mm. and P.
aeruginosa (13.13)mm.

(35) found among the tested fruit extracts of P. cubeba that the acetonic
extract showed a greater antibacterial activity against S. aureus (18.96 mm.) and
ethanolic extract (17.32 mm.). While chloroform extract has antibacterial activity on
both gram positive and gram negative at effect (12 mm.) on E. coli, (10) mm. on P.
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aeruginose and (11 mm.) on S. aureus found closer results (36) and this agree with
results under this study .

The fruit extracts of P. cubeba have antibacterial activity against all the
tested strains in this study may be due to the presence of the alkaloid (piperine and
cubebin) in the bervies with phenol, flavonoids and tannins.

These types of compounds have reported with antibacterial activity (37). An
Alkaloid in the fruits of Piper sp. is responsible for the posses antinflammatory,
antiamoebic, antiasthmatic, anticonvulsant and antibacterial activity (38, 39). Also
Alkaloid has ability to link with bacterial DNA leading to kill it (40). While phenol
compound has precipitate activity on microbial enzyme and leading to inhibit and lost
their function (41).

(42) reported that hydroxyl group in flavonoids have ability to composite
with cell wall proteins and break down the cell membrane of bacteria.

The aqueous extract showed higher antibacterial activity on gram negative E.
coli (15 mm) and P. aeruginosea (15mm) and a lowest activity on S. arueus (8mm.).
Absence of alkaloid in aqueous extract lead to decrease the antibacterial activity on
gram positive bacteria while presence phenol and flavonoids increase the antibacterial
on gram negative bacteria.

MIC of P. cubeba fruit extracts against bacterial pathogens determined by
(mg/ml) are presented in table (3) acetonic and chloroformic extracts on E. coli
survived up to 0.5 mg/ml while ethanolic and aqueous extract were 1 mg/ml. S.
arueus having on MIC of 1 mg/ml for all extracts, but P. aeruginosa having an MIC
of 0.5 mg/ml to all extract. This may be due to the rang of MIC between 0.5-1mg/ml
without much variation in the different solvents activity.

For all the result above and the investigate that the crude extracts obtained
from the fruits of the P. cubeba, may be used to treat bacterial pathogen like S. aureus
as they produced larger inhibition zones that closer from ciprofloxacin.

In conclusion, the four extracts were use in this study show have good
antibacterial activity but the differ got them depending on the type of bacteria were

the best affect appear in the acetonic and ethanolic extract specially on S. aureus.

While, aqueous extract effect on E. coli and P. aeruginosae.
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Table (1): chemical testes for some compounds of fruit P. cububa :

Type of extract Peptides || Alkaloids || Flavonoids || Tannins Phenol Saponin Glycoside
free amino test test test test test
group test

Acetonal - + + + + +
Chloroformal - + + + + +
Ethanoal - + + + + +
Aqueus + - + ++ - ++

Table (2): antibacterial activity of P. cububa fruit extracts against bacterial

pathogens determined by diameter of inhibition zone (mm.):

Type of extract

Diameter of zone inhibition (mm)

E.coli S.arus Pseudo.
Acetonal 10 16 13
Chloroformal 12 11 10
Ethanoal 10 15 13
Aqueous extract 15 8 15
Ciprofloxacin 10 25 20
(positive control)
20% DMSO
(negative control)

Table (3): MIC of P. cububa fruit extracts against bacterial pathogens

determined by (mg/L):

Type of extracts Minimum inhibitory concentration
(mg/L)
E.coli S.arus Pseudo.
Acetonal 0.5 1 0.5
Chloroformal 0.5 1 0.5
Ethanoal 1 1 0.5
Aqueous extract 1 1 0.5
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U g jaa 4y 08 cilida yaa e Piper cubeba ciby clalicioad 4 380 sl 4 dladl)
B el ddpda B
B oalh el 65yl el 5yl ol A4S el iVl g i

Ladal)

oaliine a5 (Piper cubeba) LSl Gl el cilalatiue day i jacan 234l all o2a
o3 4y 5t Lo o CRASH &5 ASplSaal) IS Ay shay o )b (Ales e s8)5IS 5 (sl 5 (saS
i s 3 cibialionall o3g] i S auall Adladll HLEA) a3 lld das Aila IS o g Cilaliioual
44 5 Pseudomonas aeruginosa s Escherichia coli o) S asal 4llu (il L iy g 53 2330
Dl O ) cilalaiiall o) il & jelal StaphylocOCCUS aureus (s ol S dasal 4 s
s 5 sl s Y Galitiuall loady) il Cua Al al a8 S e Uadie
s E.coli LS e Sl palaiad) i S Waw S, aureus LS aca Sl
S am 5 5 ay sh IS 5 (s 5 (Y Galdtaall saay 1,35 SY) P, aeruginosa
AU T jaall TS g1 55V 2 cilaliinal) Ga g 53 JSI(MIC) Lial) daial

REFERENCES

1- Cowan, M.M. (1999). Plant products as antimicrobial agents. Clin. Microbiol.
Rev., 12(4): 564-582.

2- Hostettmann, K.; Marston, A.; Ndojpko, K. and Wolfender, J. (2000). The
potential of Africa plants a source of drug. Carr. Organic Chem., 4:973-1010.

3- Lokhande, P.D; Gawai, K.R.; Kodam, K.M. and Kuchekar, B.S. (2007).
Antibacterial activity of extract of Piper longum. J. Pharm. Toxicol., 2(6):
574-579.

4- Dodson, C.D.; Dyer, L.A.; Searcy, J.; Wright, Z. and Letourneau, D.K. (2000).
Cenocladamide, adiydropyridone alkaloid from piper. Cenocladum.
Phytochemistry. 53:51-54.

5- Koul, J.L.; Koul, S.K.; Taneja, S.C. and Dhar, K.L. (1996). Oxygenated
cyclohexanes from Piper cubeba. Phytochem., 41: 1097-1099.

6- Eisai, P.T. (1995). Medicinal herb index in Indonesia. 2" Jakarta: Dian Rakyat.

7- Junqueira, A.P.F.; Perazzo, F.F.; Souza, G.H.B. and Muistro, E.L. (2007).
Clastogenicity of Piper cubeba (Piperaceae) seed extract in Vivo mammalian
cell system. Genet. Mol. Biol., 30: 656-663.

148



Bas.J.Vet.Res.VVol.12,No.1,2013.

8- The Indian Herbal Pharmacopoeia. (2002). Indian Drugs Manufacturers'
association, Mumbai, Revised Edn, pp.: 304.

9- Morikawa, T.; Matsuda, H.; Yamaguchi, I.; Pongipiriyadacha, Y. and Yoshikawa,
M. (2004). New amides and gastroprotective constituents from the fruit of
Pipper cubeba. Planta Med., 70(2): 152-159.

10- Davis, J. (1994). Inactivation of antibiotics and the dissemination of resistance
gene. Science, 264:375-385.

11- Service, R.F. (1995). Antibiotics that resistance. Science, 270: 724-727.

12- Shears, P. (2000). antimicrobial resistance in the tropics. Tropics Doctor. 30(2):
114-118.

13- Lokhande, P.D.; Gawai, K.R.; Kuchekar, B.S.; Chabukswar, A.R. and Jagdale,
S.C. (2007). Antibacterial activity of extracts of Piper longum. J.Phamacol.
Toxicol., 2:574-579.

14- Bag, A.; Bhattacharya, S.K.; Bharati, P.N.K. and Chattopadhyay, R.R. (2009).
Chebulic myrobalan (fruit of Teminalia chebula Retz) extracts against
methicillin ~ resistant ~ Staphylococcus aureus and  trimethoprim-
suphamethoxazole resistant uropathogenic Escherichia coli. Afr.J.Plant Sci.,
3:25-29.

15- Ogundiya, M.O.; Okunade, M.B. and Kolapo, A.L. (2006). Antimicrobial activity
of some Nigerian chewing sticks. Ethnobot Leaflts., 10:265-271.

16- Aneja, K.R. and Joshi, R. (2009). Antimicrobial activity of Amonum subulatum
and Elettaria cardamomum against dental caries causing microorganisms.
Ethnobot Leaflts. 13: 840-849.

17- Baron, E.J.; Peterson, L.R. and Finegold, S.M. (1995). Bailey and Sctts.
Diagnostic Microbiology. 8" ed., C.V.M. oshy Co. Toronto, London.

18- Collee, J.; Faser, A.; Marmion, B. and Simon, A. (1996). Makle and Mc Catrtney
Practical: Medical Microbiology. 14™ ed. Churchill Liverstone, New York.

19- Harborne, J.B. (1984). Phytochemical methods: a guide to modern techniques of
plant analysis. 2™ ed. Chapman and Hall, London.

20- Harborne, J.B. (1984). Photochemical methods. Chapman and Hall, Londone,
New York, Pp.: 284.

21- Al-Khazraji, S. (1991). Biopharmacological study of Artemisia herba alba. M.Sc.
thesis, University of Baghdad.

149



Bas.J.Vet.Res.VVol.12,No.1,2013.

22- Treease, E.G. and Evans, C.W. (1973). Pharmacognosy. 10" ed. Bailiere Tindall,
London, Pp.: 139. Hadad, D.Y. (1965). The chemistry of vegetable drugs.
Partz Cario Univ. Press, Cavio, Egypt. Pp.: 27.

23- Gayon, P.R. (1972). Plantphenolics. 1% ed. Oliver and Boye. Edinburge, Pp.: 254.

24- Jawad, A.A. (1997). Ethological studies in assessing the antiaggerssive effects of
some Iragi medical plants in laboratory Mic. , A thesis in physiology, Colle.
Edu. Univ. Basrah.

25- Okeke, M.J.; lroegbu, C.U; Eze, E.N.; Okoli, A.S. and Esimone, C.O. (2001).
Evaluation of extracts of the root of Landolphia owerrrirnce for antibacterial
activity. J. Ethnopharmacol., 78: 119-127.

26- Rajasee karan, C.; Meignanm, E.; Vijayakumar, V.; Kalaiviani, T.; Ramaya, S.
and Premkumar, N. (2008). Investigations n antibacterial activity of leaf
extracts of Azadirachta Indica A, Juss(Meliaceae): atraditional medicine
plant of India.

27- Aneja, K.R.; Joshi, R. and Sharma, C. (2009). Antimicrobial activity of Dalchini
(Cinnamomum zeylanicum bark) extracts on some dental caries pathogens. J.
Pham. Res., 2:1387-1390.

28- Nkere, C.K. and Iroegbu, C.U. (2005). Antibacterial screening of the root, seed
and stem bark extract of Picralim intida. Afr.J. biotechnol., 4:522-526.

29- Aneja, K.R. and Joshi, R. (2009). Evalution of antmicrobial properties of fruit
extracts of Terminalla Chebula against dental caries pathogen. Jundishapur J.
Microbiol., 2:105-111.

30- Saleem, M.; Kim, H.J.; Ali, M.S. and Lee, Y.S. (2005). An updata on bioactive
plant lignans. Nat Prod. Rep., 22:696-716.

31- Thonson, C.; Davidson, P.M.; Mahakarrchanakul, W. and Weiss, J. (2004).
Antimicrobial activity of ultrasound-assisted solvent spices. Lett Appl.
Microbiol., 39:401-406.

32- Koul, J.L; Koul, S.K.; Taneja, S.C. and Dhar, K.L. (1996). Oxygenated
cyclohexanes from Piper cubeba. Phytochem., 41:1097

33- Parmar, V.S.; Jain, S.C.; Bisht, K.S.; Jain, R.; Taneja, P., Jha, A. (1997).
Phytochemistry of the genus Piper. Phytochem., 46:597-673.

34- Usia, T.; Watabe, T.; Kadaota, S.; Tezuka, Y. (2005). Potent CYP3A4 inhibitory
constituents of Piper cubeba. J. Nat Prod., 68: 64-68.

150



Bas.J.Vet.Res.VVol.12,No.1,2013.

35- Aneja, K.R.; Joshi, R.; Sharma, C. and Aneja, A. (2010). Antimicrobial efficacy
of fruit extracts of two Piper species against selected bacterial and oral fungal
pathogens. Braz. J. Oral Sci., 9(4): 421-426.

36- Khan, M. and Siddiqui, M. (2007). Antimicrobial activity of Piper fruits. Natural
Product Radiance, 6(2): 111-113

37- Al-Mazini, M.A. (2007). Isolation of steroids and glycoalkaloids from seeds and
seedling callus of Solanum glycophylum. Tissue culture, Cell and
Chromosome Res.. 10, 104-109.

38- Sunila, E.S. and Kuttan, G. (2004). Immunomodulatory and antitumor activity of
Piper longum. Linn. And piperine. J. Ethnopharmacol., 90: 339-346.

39- Mishra, P. (2010). Isolation, spectroscopic characterization and computational
modeling of chemical constituents of Piper longum natural product. Int. J.
Pharma. Sci. Rev. Res., 2:78-86.

40- Marrtt, W.; Tan, G.T.; Gordell, G.A. and Pezzutuo, J.M. (1991). Biological
activity of novel macrocylic alkaloids from Albizia amara detected on the
basis of interaction with DNA. J.Nat.Prod. 54(6): 1531-1542.

41- Farag, R.S.; Daw, Z.Y.; Hewed, F.M. and Elbaraty, G.S. (1989). Antimicrobial
activiy of some Egyption Spice essential oil. J. Food Pro., 52: 665-670.

42- Reed, J.D. (1995). Nutritional toxicology of tannins and related polyphenols in
Forage legnmes. J. Animal Soc., 73:1516 -1528.

151



