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served in the sexes, all races, all socioeconomic classes and all age
groups. Dental caries is a process where the enamel and the dentine are
demineralized by the products of bacterial fermentation. Restorative or
pulp therapy is involved in the treatment of dental caries. This therapy is
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Since ancient times medicinal plants have been employed for pro-

phylactic and curative purposes. Many reports of the researchers have
revealed the antimicrobial nature of vegetables and spices against
Streptococcus mutans, which is known to be the main cause of dental
caries. The present article provides an account of the antimicrobial ac-
tivities of a few vegetables, herbs and spices against cariogenic bacteria.

INTRODUCTION

Plant derived products have been used for therapuetic and prophylactic purposes for centuries. At present, it is estimated
that about 80% of the world population rely on botanical preparations as medicines to meet their health needs . Herbs and
spices are generally considered to be safe and proved very effective against most of the microorganisms. They are extensively
used, particularly, in most of the Asian, African and other countries. In recent years, in view of their beneficial effects, use of
spices/herbs has been gradually increasing in developed countries also.

Countries like India fulfill the requirement of medicinal sources mainly from plants to cure infectious diseases ["\. Egyptians
had implicated plant extracts for preserving the dead bodies . Africans have also practiced plant medicines for the treatment of
many diseases and infections since ancient times ®.. The oldest and greatest history has been recorded in China as the country
implicated herbal medicine practices for more than 5000 years ago. Concurrently, many herbs/spices and plant derived products
have been used extensively in the field of medicine for both prophylaxis and treatment from ancient era to present. It has been
proven to cure certain illness in replacement of chemical compounds or antibiotics particularly in many Asian, African and other
countries.

Dental caries is an infectious process that ends up in the destruction of hard dental tissue. It results from the accumula-
tion of plaque on the surface of the teeth and biochemical activities of complex microorganisms. The four main criteria for caries
formation are: a tooth surface (enamel or dentin); cariogenic (or potentially caries-causing) bacteria; diet or fermentable carbohy-
drates (such as sucrose); and time.

Mouth contains a wide variety of bacteria, but only a few specific species of bacteria are believed to cause dental caries.
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Streptococcus mutans and Lactobacilli are the most important among them. Particularly for root caries, the most closely associ-
ated bacteria frequently identified are Lactobacillus acidophilus, Actinomyces viscosus, Nocardia species, and Streptococcus
mutans.

Bacteria in a person’s mouth convert sugars (glucose and fructose, and most commonly sucrose or table sugar) into acids
such as lactic acid through a glycolytic process called fermentation. If left in contact with the tooth, these acids may cause demin-
eralization, which is the dissolution of the mineral content of the tooth. The process is dynamic, however, as remineralization can
also occur if the acid is neutralized; suitable minerals are available in the mouth from saliva and also from preventative aids such
as fluoride toothpaste, dental varnish or mouthwash. The advance of caries may be arrested at this stage.

Recently, many phytochemicals, including antibacterial agents, have been clarified from edible plants 1%, There are also
numerous reports on the components of plants, which have revealed antibacterial activities against Streptococcus mutans, which
is widely known as a cause of dental caries 2%, Many vegetables and fruits have antimicrobial components which can help in
improving human health.

Cabbage

The presence of antibacterial activity was first demonstrated by Sherman and Hodge and since then it has been the subject
of many studies 524, Sherman and Hodge ?? and Pederson and Fisher ?°! had reported that the antibacterial activity of cabbage
was destroyed on heating.

Yildiz and Westhoff [*") had reported that fresh, filtered and sterilized cabbage juice was a better growth media for lactic acid
bacteria when compared to that of heated cabbage juice. According to Pederson and Fisher ! cabbage juice was inhibitory to
Gram negative bacteria than Gram positive bacteria. Among the cabbage components, glucosinolate hydrolysis products were
reported to be antimicrobial in nature 2324, Zsolnai % had reported that glucosinolate hydrolysis products inhibited the growth of
Gram positive bacteria and fungi than Gram negative bacteria.

Beetroot

Beetroot (Beta vulgaris L. ssp. vulgaris, Chenopodiaceae) has been ranked among the 10 most powerful vegetables with
respect to its antioxidant capacity containing a total phenolic content of 50-60 umol/g dry weight 2528], Beetroot is a great source
of valuable water-soluble nitrogenous pigments, called betalains, which consists of two main groups, the red betacyanins and the
yellow betaxanthins. As they are free radical scavengers, they prevent active oxygen-induced and free radical-mediated oxidation
of biological molecules 1?7,

Betalains have been extensively used in the modern food industry. They are one of the most important and the earliest natu-
ral colorants used in food systems [2829],

A more recent investigation reported that total phenolics content decreases in the order peel (50%), crown (37%), and flesh
(13%). The peel also consists of the main portion of betalains with up to 54%, their content being less in crown (32%) and flesh
(14%) B9, The coloured fraction consists of betacyanins and betaxanthins, whereas the phenolic portion of the peel consists of
I-tryptophane, p-coumaric and ferulic acids, as well as cyclodopa glucoside derivatives %31, Beetroot also contains a significant
amount of phenolic acids: ferulic, protocatechuic, vanillic, p-coumaric, p-hydroxybenxoi, and syringic acids. The high content of
folic acid amounting to 15.8 mg/g dry matter is another nutritional feature of the beets 32\,

Dietary inorganic nitrate (NO,") and its reduced forms nitrite (NO,") and nitric oxide (NO), respectively, are of critical impor-
tance for host defense in the oral cavity. High concentrations of salivary nitrate are linked to a lower prevalence of caries due to
growth inhibition of cariogenic bacteria. A study by Barbara et al. % results show that, in comparison to a placebo group, consump-
tion of beetroot juice that contains 4000 mg/L NO,™ results in elevated levels of salivary NO,7, nitrite NO,~, and NO. Furthermore,
we determined an increase of the mean pH of saliva from 7.0 to 7.5, confirming the anti-cariogenic effect of the used NO, rich
beetroot juice.

Carrot

The carrot (Daucus carota subsp. Sativus) is a plant belonging to the family Apiaceae. It is grown throughout the temperate
regions for its roots that are consumed both raw and cooked. Carrot is rich in nutrients like carbohydrates, carotenes, vitamins
and minerals. Carrots are used in many food preparations especially in the preparation of salads, soups, juices etc. Carrot juice
is considered as one of the healthiest drinks. It is beneficial for human beings particularly in fresh state as alone or even when
carrot juice is mixed with other fruit juices or milk.

Carrot is rich in Vitamin A which is useful for healthy vision. The antioxidant properties help to preserve food from the risk
of oxidative contaminants 4. The carrots are reported to have medicinal properties like hypotensive, diuretic, carminative, sto-
machic and antilipemic #5%7, Carrot and its extracts can be used as antiseptic for wounds and anti-inflammatory especially for
tonsillitis. It also has hepato-protective nature and therefore, can be used in the treatment of jaundice and dermatitis 2438, It has
also been reported that the carrot and its extracts are effective against the microorganisms such as bacteria and fungi 343840],
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Recently it has been proved that carrots have a strong effect against tumors especially the tumor of urinary tract and skin 3438, |t
is due to the presence of carotol, sitasterol-juicosidies, fatty oils, flavonoids, polyacetyenes, $-carotenes, furocoumarins and other
compounds 38,

Cucumber

Cucumber is the edible fruit of the plant Cucumis sativus, which belongs to the family Cucurbitaceae. The cucumber plant
is an annual climber. It grows to a height of 15-30 cm and has large leaves that form a canopy over the fruit. Cucumbers usually
contain more than 90% of water. The cucumber plant is a climber which bears cylindrical edible fruit.

The juice obtained from cucumber fruit is used in many beauty products 4. It has been reported that Cucumis sativus fruit
possess various activities such as cytotoxic and antifungal activity *?, antacid and carminative activity 3, hepatoprotective activ-
ity, hypoglycemic and hypolipidemic activity “4, wound healing activity 4%,

Cucumis sativus fruit is also known to possess biological activities such as antihyperglycemic activity 4, inhibitory effects
on protein kinase C (PKC) activity ), anti-oxidant activity “&5%, amylolytic activity ®Y, anticancer activity, anti-clastogenic activity
1521 and anti-mutagenicity activity 5354,

The ethanol and water extracts of the fruits of cucumber possess significant inhibitory activities against both the gram-posi-
tive and gram-negative bacteria as well as fungi. The antimicrobial activity of the ethanolic extract of the fruits of Cucumis sativus
may be due to the presence of 2,3-Dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one, 5- (Hydroxylmethyl) -2-furancarboxyaldehyde,
4-Hydroxy -3- methyl-2-butenyl-acetate, 2-(2-Methylcyclohexylidene)- hydrazinecarboxamide, 1,2-Benzene dicarboxylic aciddiiso-
octyl ester which were found by GC-MS.

Researchers investigated the effects of the cucumber volatiles (E,Z)-2-6-nonadienal (NDE) and (E)-2-nonenal (NE) on various
pathogenic bacteria, including Bacillus cereus (B. cereus), Escherichia coli 0157:H7 (E. coli), Listeria monocytogenes (Listeria),
and Salmonella Typhimurium (Salmonella). The pathogens were exposed to various levels of the volatiles in an infusion solution.
Researchers found exposure to either NDE or NE caused a reduction in the colony forming unit (CFU) of each organism. Exposure
to 250 and 500 ppm NDE fully eradicated viable B. cereus and Salmonella cells, respectively. Listeria was the most resistant to
eradication by NDE, though it had a significant kill rate on E. coli cells. NE was also found effective in inactivating all the patho-
genic bacteria tested; however, a higher concentration of NE-1,000 ppm-was required to kill E. coli, Listeria and Salmonella
compared with NDE.

Lemon

Citrus fruits have always been an important component of human diet. Lime (Citrus aurantifolia Linn.) is an essential ingredi-
ent in the preparation of most herbal concortions ®%. They provide a variety of constituents which are very important for human
health. These constituents mainly include Vitamin C (ascorbic acid), folic acid, potassium, flavonoids, coumarins, pectin and di-
etary fibers 1€, Flavonoids in citrus consists of a broad spectrum of biological activities, which include antibacterial, antioxidant,
antidiabetic, anticancer, analgesic, antiinflammatory and antianxiety activity 7.,

Lemon juice in general is used to suppress stomach ache, added to honey and palm oil it relieves cough, and the mesocarp
is also used as a good facial scrub to prevent pimples 18, Its antimicrobial activities were found effective against a good number
of bacteria, as well as Candida albicans ®°. Lemon juice is used as a mouth wash, which removes plaque, whitens the teeth and
strengthens the enamel. Pure lemon juice is acidic in nature which makes it injurious to the teeth. So it should not be taken in
concentrated form.

Tomato

Tomatoes (Solanum lycospersicum) are consumed throughout the world, and their consumption is believed to benefit the
heart, among other organs. In addition to its flavor properties, tomatoes are reported to possess numerous beneficial nutritional
and bioactive components that may also benefit human health. These include the nutrients vitamin A, vitamin C, iron, and potas-
sium; nonnutritive digestible and indigestible dietary fiber; the antioxidative compounds lycopene, B-carotene, and lutein % and
the cholesterol lowering components 4, These considerations suggest that edible tomato contains antimicrobials which may
have multiple benefits 621,

Mint

Mentha piperita (Lamiaceae), the peppermint (mint) plant is an aromatic perennial herb which is cultivated in most parts
of the world, have traditionally been used in folk medicine. Leaves of mint plant are frequently used in herbal tea and for culinary
purpose to add flavour and aroma. The distinctive smell and flavour, a characteristic feature of Mentha species is due to the natu-
rally occurring cyclic terpene alcohol called menthol. Menthol is prescribed as a medicine for gastrointestinal disorders, common
cold and musculoskeletal pain . The mint plants are rich sources of iron and magnesium, which play an important role in human
nutrition 3],

The presence of tannins and flavanoids in the methanolic mint leaf extract has been reported by Kaur et al. 4. A correla-
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tive relationship has been reported between the phytochemicals such as tannins and flavanoids and the free radical scavenging
activity and antibacterial activity ©4,

Tannins and flavanoids have therapeutic uses due to their anti-inflammatory, anti-fungal, antioxidant and healing properties
51 The antibacterial activity of Quercus species bark is related to the richness of phenolic compounds such as flavanoids and
tannins 867, Thus, the antibacterial and antifungal activity of methanolic leaf extract of M. piperita is attributable to the pres-
ence of tannins and flavanoids. Nowadays, menthol is added in commercial tooth pastes to offer protection against oral microbial
infections.

Pramila et al. 8 has proven the antibacterial activity of mint leaves against the selected oral pathogens. They conducted a
study on oral pathogens such as Escherichia coli, Acinatobacter sp., Staphylococcus sp. isolated from a dental patient and known
strains of Candida albicans and Candida glabrata. They found that the antibacterial and antifungal activity of methanolic leaf ex-
tract of M. piperita was attributable to the presence of tannins and flavanoids. Nowadays, menthol is added in commercial tooth
pastes to offer protection against oral microbial infections. Their study indicated the antibacterial activity of mint leaves against
the selected oral pathogens. Frequent and continued intake of mint leaves in daily diet may prove beneficial in keeping the patho-
genic microbes below the threshold level.

Coriander

Coriandrum sativum (L.) (Umbelliferae-Apiaceae) (Coriander, cilantro) was introduced to Chinese cooking and medicine
around AD 600, since when it has been known as hu, Oforeign(). In the Chinese Materia Medica, it was recommended for certain
types of non-pathogenic food poisoning caused by decaying matter. Coriander parts such as its leaves, seeds and oil are very
useful. The fresh leaves and ripe seeds have quite different aromas and uses. Both the leaves and seeds are rich in volatile oils
and act mainly on the digestive system, helping to stimulate the appetite and relieve irritation. They also act as an expectorant.
The oil is fungicidal and bactericidal.

Coriandrum sativum (coriander) is considered both as an herb and a spice. Both its leaves and seeds are used as seasoning
condiment. Coriander seeds have health supporting reputation that is high on the list of healing spices. It has traditionally been
referred as antidiabetic, anti-inflammatory and cholesterol lowering %, In addition, it is also used as carminative, diuretic, stimu-
lant, stomachic, refrigerent, aphrodisiac, analgestic %, antihelminthic ™ and hypoglycemic 72,

Some researchers have found that C. sativum has strong antibacterial activity against both Gram positive and Gram nega-
tive organisms "3\, Similarly, the compounds aliphatic 2E-alkenals and alkanals, isolated from the fresh leaves of C. sativum were
found to possess bactericidal activity against Salmonella choleraesuis ™.

Ginger

Ginger is a rhizomatous plant grown throughout South-eastern Asia, China and in parts of Japan, Austria, Latin America,
Jamaica and Africa. Ginger has been used as a spice and medicine in India and China since ancient times. Ginger plants were
grown in pots and carried to abroad on sea long voyages to prevent scurvy. The spice was known in Germany and France in the
ninth century and in England in 10th century for its medicinal properties.

Many oils exhibit antimicrobial properties due to the presence of components such as thymol, eugenol, 1,8- cineole, a- and
B- pinenes, linalool, - terpineol etc. Since these compounds and their relative concentration vary from oil to oil and from different
oils which accounts for a varied antimicrobial activity 7576,

Over three quarters of the world population still rely on plants and plant extracts for health care. Ginger is widely used in
ayurvedic medicines and in folklore medicines "\, About 8000 herbal remedies have been codified in ayurveda and are still used
throughout India. Most of the ayurvedic preparations contain dry pepper and ginger. Some reports are available on the antimi-
crobial property of the volatile oil from the rhizomes of ginger 88543, The essential oil from ginger was studied for antimicrobial
activity against Aspergillus niger, Saccharomyces cerevisiae, Mycoderma species, Lactobacillus acidophilus and Bacillus cereus,
as determined by paper agar diffusion method 78,

Another study performed by Ficker et al. 82 reports on the bioassay-guided isolation of antifungal compounds from an Afri-
can land race of ginger, Zingiber officinale Roscoe, and the identification of 6, 8 and 10-gingerols and 6-gingerdiol as the main
antifungal principles. The compounds were active against 13 human pathogens at concentrations of <1 mg/ml.

Clove

Cloves (Syzygium aromaticum, syn. Eugenia aromaticum or Eugenia caryophyllata) are the aromatic dried flower buds of a
tree belonging to the family Myrtaceae #4771, Cloves have been used in Ayurveda and Chinese medicine since ancient times.

Cloves are used as a carminative, to increase hydrochloric acid in the stomach which ultimately leads to improve peristalsis
87, It is also used in dentistry where the essential oil of clove is used for dental emergencies #8859, In addition, the cloves possess
other properties like anti-mutagenic ©°, anti-inflammatory 4, antioxidant 8¢, anti-ulcerogenic °2%3, anti-thrombotic " and anti-
parasitic 4,
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Several researchers have demonstrated potent antifungal 58, antiviral %! and antibacterial effects of clove [8992:9399-101 The
antimicrobial activity of clove is due to the presence of several constituents, mainly eugenol, eugenyl acetate, beta-caryophyllene,
2-heptanone 192, acetyl- eugenol, alpha-humulene, methyl salicylate, iso-eugenol, methyl-eugenol 4, phenyl propanoides, dehy-
drodieugenol, trans-confireryl aldehyde, biflorin, kaempferol, rhamnocitrin, myricetin, gallic acid, ellagic acid and oleanolic acid
89 The main constituents of essential oil are phenyl-propanoides such as carvacrol, thymol, eugenol and cinnamaldehyde "7

CONCLUSION

The present article revealed that all the vegetables, herbs and spices being discussed possess antimicrobial properties.
These plant products are not only potential antimicrobial agents but also provide other health benefits. Therefore this review sug-
gests that these vegetables, herbs and spices can be used as ingredients in mouth wash formulation and regular use of mouth-
wash which could be easily prepared at home using vegetables and spices could control dental caries. Natural antimicrobial
agents are preferred for their beneficial aspects compared to their chemical counterparts.

REFERENCES

1. Tagoe D, et al. A comparison of the antimicrobial (antifungal) properties of garlic, ginger and lime on Aspergillus flavus,
Aspergillus niger and Cladosporium herbarum using organic and water base extraction methods. The Internet Journal of
Tropical Medicine. 2010;7.

2. Yan S and Asmah R. Comparison of total phenolic contents and antioxidant activities of turmeric leaf, pandan leaf and torch
ginger flower. International Food Research Journal. 2010;17:417-423.

3. Hema R, et al. Antimicrobial activity of some of the south-indian spices and herbals against food pathogens. Global Journal
of Pharmacology. 2009;3:38-40.

4. Nkambule TP. Antimicrobial properties of selected asian herbs. Master Thesis, University of Florida; 2008.

Mohanta T, et al. Evaluation of antimicrobial activity and phytochemical screening of oils and nuts of Semicarpus
anacardium. Scientific Research and Essay. 2007;2:486-490.

6. Indu M, et al. Antimicrobial activity of some of the south-Indian spices against serotypes of Escherichia coli, Salmonella,
Listeria monocytogenes and Aeromonas hydrophila. Brazilian Journal of Microbiology. 2006;37:153-158.

Amrita V, et al. Antibacterial effect of herbs and spices extract on Escherichia coli. Electron J Biol. 2009;5:40-44.

8. Aboaba O, et al. Antibacterial effect of edible plant extract on Escherichia coli 0157: H7. Pakistan Journal of Nutrition.
2006;5:325-327.
9. Jayaprakasha GK, et al. Antibacterial and antioxidant activities of grape (Vitis vinifera) seed extracts. Food Research

International. 2003;36:117-122.

10. Seo KI, et al. Antibacterial activity of S-methyl methanethiosulfinate and S-methyl 2-propene-1-thiosulfinate from chinese
chive toward Escherichia coli 0157:H7. Biosci Biotechnol Biochem. 2001;65:966-968.

11. Hirasawa M, etal. Three kinds of antibacterial components from Lentinus edodes. Sing Int J Antimicrob Agents. 1999;11:151-
157.

12. Brady D, et al. Inhibition of Streptococcus mutans growth by hen egg-derived fatty acids. J Food Sci. 2003;68:1433-1437.

13. Brady D, et al. A Lipoprotein-derived antimicrobial factor from henegg yolk is active against Streptococcus species. J Food
Sci. 2002;67:3096-3103.

14. Takeuchi H, et al. New dental drug delivery system for removing mutans Streptococci from the oral cavity. Effect on oral
microbial flora. Jpn J Infect Dis. 2000;53:211-212.

15. Yamada Y, et al. Identification of kaempferol from the leaves of Diospyros kaki and its antimicrobial activity against
Streptococcus mutans. Biocontrol Sci. 1999;4:97-100.

16. Liu JY, et al. Bacterial multiplication and antibacterial activities in cabbage leaf tissue inoculated with pathogenic and non-
pathogenic bacterium. Ann Phytopathol Soc Japan. 1986;52:669-674.

17.  Yildiz F and Westhoff D. Associative growth of lactic acid bacteria in cabbage juice. J Food Sci. 1981;46:962-963.

18. Dickerman JM and Liberman S. Studies on the chemical nature of an antibiotic present in water extract of cabbage. Food
Res. 1952;17:438-441.

19. Little JE and Grubaugh KK. Antibiotic activity of some crude plant juices. J Bacteriol. 1946;52: 587-591.

20. Pederson CS and Fisher P. The bactericidal action of cabbage and other vegetable juices. NY State Agric Exper Sta Tech
Bull No. 273. Geneva, NY. 1944,

RRJOB| Volume 4 | Issue 4 | October - December, 2016 16



e-ISSN:2322-0066

Research & Reviews: Research Journal of Biology

21.
22.
23.
24.

25.

26.
27.

28.
29.
30.

31.

32.

33.

34.
35.

36.

37.
38.
39.

40.
41.
42,

43,
44,

45,

46.

47.

48.

49,
50.

Lucas EH and Lewis RW. Antibacterial substances in organs of higher plants. Science. 1944;100:597-599.
Sherman JM and Hodge HM. The bactericidal properties of certain plant juices. J Bacteriol. 1936;31:96.
Zsolnai VT. The antimicrobial action of thiocyanates and isothiocyanates. Pharmaceutical research. 1966;16:870-876.

Virtanen Al. Some organic sulfur compounds in vegetables and fooder plants and their significance in human nutrition.
Angew Chem (International ed.). 1962;6:299-306.

Kahkonen MP, et al. Antioxidant activity of plant extracts containing phenolic compounds. J Agric Food Chem. 1999;47:3954 -
3962.

Vinson JA, et al. Phenol antioxidant quantity and quality in foods: vegetables. J Agric Food Chem. 1998;46:3630-3634.

Pedreno MA and Escribano J. Correlation between antiradical activity and stability of betanine from Beta vulgaris L roots
under different pH, temperature and light conditions. J Sci Food Agric. 2001;81:627-631.

Azeredo HM. Betalains: properties, sources, applications, and stability — a review. Int J Food Sci Tech. 2009;44:2365-2376.
Francis FJ. Anthocyanins and Betalains. Colorants Eagan Press. St Paul. 1999;55-66.

Kujala TS, et al. Phenolics and betacyanins in red beetroot (Beta vulgaris) root: distribution and effect of cold storage on the
content of total phenolics and three individual compounds. J Agric Food Chem. 2000;48:5338-5342.

Kujala TS, et al. Betalains and phenolics in red beetroot (Beta vulgaris) peel extracts: extraction and characterisation.
Zeitschrift fir Naturforschung - C. 2001;56:343-348.

Wang M and Goldman IL. Transgressive segregation and reciprocal effect for free folic acid content in a red beet (Beta
vulgaris L.) population. Euphytica. 1997;96:317-321.

Barbara Hohensinn A, et al. Sustaining elevated levels of nitrite in the oral cavity through consumption of nitrate-rich
beetroot juice in young healthy adults reduces salivary pH. Nitric Oxide. 2016;60:10-15.

https://en.wikipedia.org/wiki/Carrot

Kumarasamy Y, et al. The assessment of biological activities associated with the major constituents of the methanol extract
of ‘wild carrot’ (Daucus carota L.) seeds. J Herb Pharmacother. 2005;5:61-72.

Nicolle C. Lyophilized carrot ingestion lowers lipemia and beneficially affects cholesterol metabolism in cholesterol-fed
C57BL/6J mice. European Journal of Nutrition. 2004;43:237-245.

Gilani AH, et al. Hypotensive action of coumarin glycosides from Daucus carota. Phytomedicine. 2000;7:423-426.
Ahmed AA, et al. Rare Trisubsitituted sesguiterpenes daucanes from the wild Daucus carota. Photochemist J. 2005;66:1680-1684.

Lima 10, et al. Inhibitory effect of some photochemical in the growth of Yeasts Potentially causing Opportunistic in factions
Broz. J Pharmaceut Sci. 2005;41:199-203.

Hammer KA, et al. Antimicrobial activity of essential oils and other plant extracts. J Applied Microbial. 1999;86:985-990.
Katsambas AD and Lotti TM. European handbook of dermatological treatment. Springer, Verlag; 2003.

Mallik J and Akhter R. Phytochemical screening and in-vitro evaluation of reducing power, cytotoxicity and anti-fungal
activities of ethanol extracts of cucumis sativu. [JBPA. 2012;3:555-560.

Sharma JN, et al. Suppressive effects eugenol and ginger oil on arthritic rats. Pharmacol. 1994;49:314-318.

Sharmin R, et al. Hypoglycemic and hypolipidemic effect of cucumber, white pumpkin and ridge gourd in alloxan induced
diabetic rats. J Sci Res. 2013;5:161-170.

Patil K, et al. Pharmacological evaluation of ameliorative effect of aqueous extract of Cucumis sativus L. fruit formulation
on wound healing in Wistar rats. Chron Young Sci. 2011;2:207-213.

Roman-Ramos R, et al. Anti-hyperglycemic effect of some edible. J Ethnopharm. 1995;48:25-32.

Sudheesh S and Vijayalakshmi NR. Role of pectin from cucumber (Cucumis sativus) in modulation of protein kinase C
activity and regulation of glycogen metabolism in rats. Indian J Biochem Biophys. 2007;44:183-185.

Stratil P, et al. Determination of total content of phenolic compounds and their antioxidant activity in vegetables evaluation
of spectrophotometric methods. Agric Food Chem. 2006;54:616-607.

Chu YF, et al. Antioxidant and antiproliferative activities of common vegetables. J Agric Food Chem. 2002;50:6910-6916.

Pellegrini N, et al. Total antioxidant capacity of plant foods, beverages and oils consumed in italy assessed by three different

RRJOB| Volume 4 | Issue 4 | October - December, 2016 17


https://en.wikipedia.org/wiki/Carrot

e-ISSN:2322-0066

Research & Reviews: Research Journal of Biology

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.
61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

in vitro assays. J Nutr. 2003;133:2812-2819.

Repka V and Fischerova I. Induction and distribution of amylolytic activity in Cucumis sativus in response to virus infection.
Acta Virologica. 1999;43:227-235.

Edenharder R, et al. Protective effects of fruits and vegetables against in vivo clastogenicity of cyclophosphamide or
benzo[a]pyrene in mice. Food Chem Toxicol. 1998;36:637-645.

Edenharder R, et al. In vitro effect of vegetable and fruit juices on the mutagenicity of 2- amino-3-methylimidazo[4,5-f]
quinoline, 2-amino-3,4-dimethylimidazo [4,5-f] quinoline and 2-amino-3,8- dimethylimidazo[4,5-f] quinoxaline. Food Chem
Toxicol. 1994;32:443-459.

Zhao ZZm, et al. A SOS induction test screening study for vegetables inhibiting mutagenicity caused by antineoplastic
drugs. Chinese Journal of Preventive medicine. 1992;26:92-93.

Owhe-Ureghe UB, et al. Antibacterial activity of garlic and lime on isolates of extracted carious teeth. African journal of
Biotechnology. 2010;9:3163-3166.

Dugo G and Di Giacomo. A Citrus: the genus citrus, medicinal and aromatic plants-industrial profiles. Taylor and Francis
group, London; 2002.

Sidana J, et al. A Review on Citrus-“The Boon of Nature”. Int J Pharm Sci Rev Res. 2013;18:20-27.
Oyagade JO, et al. Antimicrobial activity of some Nigerian medicinal plants. Biosci Res Commun. 1999;11:193-197.

Aibinu | Adenipekun, et al. Evaluation of the antimicrobial properties of different parts of Citrus aurantifolia (lime fruit) as
used locally. Afr J Trad Complem Alter Med. 2007;4:185-195.

Frusciante L, et al. Antioxidant nutritional quality of tomato. Mol Nutr Food Res. 2007;51:609-617.

Friedman M, et al. Feeding tomatoes to hamsters reduces their plasma lowdensity lipoprotein cholesterol and triglycerides.
J Food Sci. 2000;65:897-900.

Naseer Unnisa, et al. Evaluation of antibacterial activity of five selected fruits on bacterial wound isolates. Int J Pharm Bio
Sci. 2012;3:531-546.

Arzani A, et al. Iron and magnesium concentrations of mint accessions (Mentha spp.). Pl Physiol Bioch. 2007;45:323-329.

Kaur J, et al. Preliminary investigation on the antibacterial activity of mango (Mangifera indica L: Anacardiaceae) seed
kernel. Asian Pacific J Trop Med. 2010;3:707-710.

Thiago ASA, et al. A new approach to study medicinal plants with tannins and flavanoids contents from the local knowledge.
J Ethnopharmacol. 2008;120:72-80.

Hideyuki |, et al. Dimeric and trimeric hydrolysable tannins from Quercus coccifera and Q suber. J Nat Prod. 2002;65:339-
345.

Meng Z, et al. Effects of five flavanoid compounds isolated from Quercus dentata on superoxide generation in human
neutrophils and phosphorelatioion of neutrophil proteins. Clinica Chimica Act. 2001;306:97-102.

Pramila DM, et al. Phytochemical analysis and antimicrobial potential of methanolic leaf extract of peppermint (Mentha
piperita: Lamiaceae). Journal of Medicinal Plants Research. 2012;6:331-335.

Chithra V and Leelamma S. Hypolipidemic effect of coriander seed (Coriandrum sativum): mechanism of action. Plant
Foods Hum Nutr. 1997;51:167-172.

Chaudhry NMA and Tariq P. Bactericidal activity of black peeper, bay leaf, aniseed and coriander against oral isolates. Pak
J Pharm Sci. 2006;19:214-218.

Equale T, et al. In vitro and In vivo antihelmintic activity of crude extracts of Coriandrum sativum against Haemonchus
contortus. J Ethnopharmacol. 2006;13:1711-1714.

Waheed A, et al. Clinical investigation of hypoglycemic effect of Coriandrum sativum in type-2 (NIDDM) diabetic patients.
Pakistan Journal of Pharmacology. 2006;23:7-11.

Al-Jedah JH, et al. The inhibitory action of spices against pathogens that might be capable of growth in a fish sauce
(Mehiawah) from the Middle East. International Journal of Food Microbiology. 2000;57:129-133.

Isao K, et al. Antibacterial activity of coriander volatile compounds against Salmonella choleraesuits. Food Chem J Agric.
2204;52:3329-3332.

Srivastava A, et al. Recent development in plant derived antimicrobial constituents- A Review. J Med Arom Plant Sci.

RRJOB| Volume 4 | Issue 4 | October - December, 2016 18



e-ISSN:2322-0066

Research & Reviews: Research Journal of Biology

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.
94.

95.

96.

97.

98.

99.

2000;22:349-405.

Sinha GK and Gulati BC. Antibacterial and antifungal study of some essential oils and some of their constituents. Indian
Perfum. 1990;34:204-208.

Srivastava KC and Malhotra N. Acetyl euginol a component of oil of cloves (Syzygium aromaticum L.) inhibits aggregation
and alters arachidonic acid metabolism in human blood platelets. Prostaglandins Leukot Essent Fatty Acids. 1991;42:73-
81.

Guptha S and Ravishankar S. A comparison of the antimicrobial activity of garlic, ginger, carrot and turmeric pastes against
E.coli in laboratory buffer and ground beef. Foodborne Pathog Dis. 2005;2:330-340.

Nanasembat S and Lohasupthawee R. Antibacterial activity of crude ethanolic extracts and essential oils of spices against
Salmonellae and other enterobacteria. KMITL Sci Tech J. 2005;5: 527-538.

Mahody GB. Ginger (Zingiber officinale Roscoe) and gingerol inhibits the growth of Cag A+strains of Helicobacter Pylori.
Anticancer Res. 2003;23:3699-3702.

Jagetia GC. Influence of ginger rhizome (Zingiber officinale Roscoe) on survival, glutathione and lipid peroxidation in mice
after whole body exposure to gamma radiation. Radiat Res. 2003;160:584-592.

Ficker C, et al. Bioassay guided isolation and identification of antifungal compounds from ginger. Phytother Res.
2003;17:897-902.

Agarwal M, et al. Insect growth inhibition, antifeedant and antifungal activity of compounds isolated /derived from Zingiber
officinale Roscoe (ginger) rhizomes. Pest Manag Sci. 2001;57:289-300.

Martins AP, et al. Essential oil composition and antimicrobial activity of three zingiberaceous from S. Tome e Principe Planta
Med. Int J Curr Pharm Res. 2001;67:580-584.

Habsah M, et al. Screening of Zingiberaceae extracts for antimicrobial and antioxidant activities. J Ethnopharmacol.
2000;72:403-410.

Chaieb K, et al. The chemical composition and biological activity of essential oil, Eugenia cryophyllata (Syzygium aromaticum
L. Myrtaceae): a short review. Phytother Res. 2007;21:501-506.

Phyllis B and James B. Prescription for Nutritional Healing. 3rd ed. Avery Publishing, USA; 2000.

Prashar A, et al. Cytotoxicity of clove (Syzygium aromaticum) oil and its major components to human skin cells. Cell Prolif.
2006;39:241-248.

Cai L and Wu CD. Compounds from Syzygium aromaticum possessing growth inhibitory activity against oral pathogens. J
Nat Prod. 1996;59:987-990.

Miyazawa M and Hisama M. Antimutagenic activity of phenylpropanoides from clove (Syzygium aromaticum). J Agric Food
Chem. 2003;51:6413-6422.

Kim HM, et al. Effect of Syzygium aromaticum extract on immediate hypersensitivity in rats. J Ethnopharmacol. 1998;60:125-
131.

Li Y, et al. In vitro anti-Helicobacter pylori action of 30 Chinese herbal medicines used to treat ulcer diseases. J
Ethnopharmacol. 2005;98:329-333.

Bae EA, et al. Anti-Helicobacter pylori activity of herbal medicines. Biol Pharm Bull. 1998;21:990-992.

Yang YC, et al. Ovicidal and adulticidal effects of Eugenia cryophyllata bud and leaf oil compounds on Pediculus capitis. J
Agric Food Chem. 2003;51:4884-4888.

Park MJ, et al. Antifungal activities of the essential oils in Syzygium aromaticum (L.) Merr. Et Perry and Leptospermum
betersonni Bailey and their constituents against various dermatiphytes. J Microbiol. 2007;45:460-465.

Pawar VC and Thaker VS. In vitro efficacy of oils against Aspergillus niger. Mycosis. 2006;49:316-323.

Giordani R, et al. Antifungal effects of various oils against Candida albicans. Potentiation of antifungal action of amphotericin
B by essential oil from Thymus vulgaris. Phytother Res. 2004;18:990-995.

Arina Band Igbal A. In vitro fungitoxicity of the essential oil of Syzygium aromaticum. World J Mocrobiol Biotech. 2002;18:317-
319.

Fu, et al. Antimicrobial activity of clove and rosemary essential oils alone and in combination. Phytother Res. 2007;21:989-
994,

RRJOB| Volume 4 | Issue 4 | October - December, 2016 19



. . e-ISSN:2322-0066
Research & Reviews: Research Journal of Biology

100. Betoni JE, et al. Synergism between plant extract and antimicrobial drugs used on Staphylococcus diseases. Mem Inst
Oswaldo Cruz. 2006;101:387-390.

101. Lopez P, et al. Solid- and Vapor-phase antimicrobial activities of six essential oils: susceptibility of selected food borne
bacterial and fungal strains. J Agric Food Chem. 2005;53:6939-6946.

102. Chaieb K, et al. Antioxidant properties of essential oil of Eugenia caryophyllata and its antifungal activity against a large
number of clinical Candida species. Mycosis. 2007;50:403-406.

RRJOB| Volume 4 | Issue 4 | October - December, 2016 20



