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ABSTRACT

The plants providing citrus fruits are rich in different types of volatile oils. The volatile o1l so
obtained is intended for different pharmacclogical activities. The essential oils from different parts
like leaves, fruits and bark has been reported several time in different amount by using different,
extraction procedures. The volatile oils were evaluated for their pharmacolegical activities. On the
basis of their reported pharmacological activities these essential cils are being used to manufacture
several medicinal preparations. As several researches has been reported their findings on the
volatile oils from such plants for different purposes so such researches are extremely needed to be
brought in knowledge of every concern researchers. The present study is therefore focused on the
literature review on such researches on volatile ol extraction procedures, reported chemical
constituents and pharmacclogical properties.
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INTRODUCTION

The volatile ails also known as ethereal oils and aetherolea are liquid hydrophobie principle of
fragrance bearing plants commonly known as ‘Aromatic plants’. Not necessarily, the plants bearing
fragrance are medicinally important but those plants which are having volatile oils with
disagreeable taste and odor may bear pharmacologically active principles. Volatile cils from different
parts of plant has been reported by researchers like from rhizome of Stephania glabra and from
leaves of Woodfordia fruticosa (Hemraj ef al., 2012). If separately find about the literature for
volatile oils from citrus fruits, plants and leaves then clearly the number of researches comes in
front in different fields like in ‘Ayurveda’, medicine, agriculture and many more. Citrus cil is used
frequently in aromatherapy to uplift mood and relieve stress. Alsc the volatile o1l 1s used as an
antiseptic, antifungal and antibacterial (Vashist et af., 2014). The extraction of volatile cil from
citrus fruits has been reported by hydrodistillation from citrus fruit peels (Vashist and
Sharma, 2013). Number of active principles such as citral, limonene, hesperidins, geraniol,
citronellal, aurantiamarin and aurantiamaric acid has heen 1solated from different parts of citral
plants. By noting the importance of citrus oil, the present study has been focused on the literature
survey on citrus volatile oil:

*  Hydrodistillation {a) Kxtraction of volatile o1l by hydredistillation has been reported from the
peels of Citrus latifolia. They extracted 60 g of lime peels by hydrodistillation using a modified
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clevenger apparatus. Higher concentrations of oxygenated compound were reported by using
the extraction time of 1-8h from the whole and milled parts of plants (Atti-Santos ef al.,
2005), (b) The hydrodistillation of orange peel has been reported in different ways. Here the
dried grinded peel (30 g) was extracted by using clevenger apparatus oil for lighter than water.
Extraction was carried for 3 h at 75°C (Vashist and Sharma, 2013)

¢ The supercritical fluid extraction has also been reported (Atti-Santos et @l., 2005). Here the
researchers used Hewlett Packard 7680 extraction module to perform all the experiments. They
loaded the material into a thick-walled stainless steel thimble self-sealing extraction cell of
7.0 mL internal volume of capacity. They used 1.0 g of whole lime peels sample for extraction
with supercritical carbon dioxide according to the procedure deseribed. Temperature (40-60°C)
and pressure (90 to 110 bars) were used as the parameters to be evaluated. All other variables
were kept constant using milled material, with 2.0 mL min~" (CO,) flow, 10 min equilibrium
time, 30 min extraction time. The best conditions established for temperature and pressure were
used in the next series of experiments, changing the CO flow and the extraction time. They
deposited extracts in an internal trap and rinsed off into a vial with 1 mL of hexane and the
oil yields were determined in each case

CHEMICAL CONSTITUENTS

A report on the chemieal constituent from hydrodistillation of oven dried peels of three species
of citrus fruits viz., Citrus reticulata (C. reticulata), Citrus sinensis (C. sitnensis) and Citrus
paradisi (C. paradisi) by using the process of GC and GC/MS. The findings from their report have
been depicted in Table 1 (IKamal and Jawaid, 2011). The chemical constituents of mandarin peel
oll by cold expression by using GOC-MS have been reported. Limonene as more abundant
monoterpene, ¢-pinene and «¢-tujene were reported and was observed abundantly in the al
whereas «-copaene, trans-¢-bergamotene and p-farnesene were reported as the sesquiterpencid
(Kostadinovie et @l., 2011). Similarly, the chemical constituents of volatile cils from the peels of
Citrus stnensts by Gas Chromatography-Flame Ionization Detector {(GC-FID) and Gas
Chromatography-Mass Spectrometry (GC-MS) were reported. Limonene, myrcene, sabinene and
¢-pinene were reported as the main component in cold expression extracted volatile oil (Azar et al.,
2011). Erucylamide, limonene and citral in essential cil from leaf and peel of Citrus medica
analyzing by Gas Chromatography Mass Spectroscopy (GC-MS) has been reported (Bhuivan ef al.,
2009).

Three major chemotypes has distinguished from lemon peel oil viz., Limonene, Limonene/p-
pinenefy-terpene and limonene/Linalyle acetate/Linalool whereas two chemotypes were identified
for lemon leaf oils: Limonene/-pinenefgeranial/neral and linalocl/linalyl acetate/R-terminal. Again,
four chemotypes viz. limonene; limonene/-terpinene; limonene/-pinene/-terpinene and limonene/
-terpinene/-pinenefoxygenated products in lime peel oils have been reported. Among this they
reported four others for lime leaf cils like B-pinene/llimonene, limonene/geranialimeral and
limenenefsabinenefcitronellal/llinalool (Liota et al., 2002).

Fourteen different. components constituting approximately 99% has been identified from citrus
oil. The major components reported were dl-limonene (89.089%), B-myrcene (2.933%) and
{#)-linalool {2.927%), a-pinene (0.865%), (K} citral (0.749%) (Vasudeva and Sharma, 2012).

PHARMACOLOGICAL ACTIVITIES
Antimicrobial activity by disc diffusion method: Antibacterial activity was reported by using
two bacterial strains of major human and animal pathogens, E. coli and S enteritidis by disc
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Table 1: Chemical constituents from the extract of Citrus reticulate, Citrus sinensis and Citrus paradist

Hydrocarbons Citrus reticulate Citrus sinensts Citrus paradisi
Moanoterpene hydrocarbons -pinene -pinene -pinene
Sabinene (-pinene,3-myrcene Sabinene Sabinene
Limonene Aphyllandrene B-myrcene
Z-(-ocimeney-terpinene B-myrcene y-terpinene
Ad-carene Limonene
Limonene

Oreygenated monoterpene

hydrocarbons

Sesquiterpene

hydrocarbons

Orygenated sesquiterpene

hydrocarbons

1-octanol

Linalooloxide

Linalool
Menthadien-1-oltrans-p-1,8-dienol
Citronellal

u-terpineol

w-cubebeneCopaeneAllyl
isovalerate,[3-cubebene
-caryophylleneGermacarene
w-farnesene

y-munrolened-cadinene

Dodecanal

Elemol

y-eudesmol, a-cadinol (-sinensal
Farnesol, ¢-sinensal

Nootkatone

Z-(-ocimene4-carenel,
3,8-p-menthatriene

Linalool oxide

Linalool
tras-p-2,8-menthadien-1-ol
Limonene oxidea-terpinenol
Decanal

Z-carveol

Citronellol
d-carvone
Isophorone
4-vinyl guaiacol

Piperitenonekugenol

w-cubebene
Valencene

d-cadinene

3-furanacetic acid
B-sinensal
w-ginensal

Nikkol

Linalool oxide

Linalool
trans-p-2,8-menthadien-1-ol
Limonene oxide Citronellal
4-terpineol

4-carvon menthenola-terpineol a-
terpinenol

Decanal

Z-carveol

Citronellol

E-carveol
Isophoroned-carvone
Geraniol

Citral4-vinyl guaiacal
Carvyl acetate

Eugenaol

Geranyl butyrate

Geranyl acetate

-copaene

B-cubebene
B-caryophyllene
Germacarene D
Valencene, ¢-panasinsend-
cadinene
B-gurjuneney-gurjunene
Dodecanal

Elemol

Nerolidol

B-caryophyllene oxidef-
inensal, Farnesol

-ginensalSantolina

diffusion method. The essential oils of Citrus Iimettioides are used for the experiment. In this study,

both microbes were cultured on agar media. Collected volatile o1l was dissolved in methanol to make

a solution of sample. The disc of sterilized whatman filter paper were cut in 6 mm in diameter and

impregnated with the sample and kept on plates of bacterial culture and incubated at 37°C for
24 h (Nam et al., 2006).
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Fig. 1: Zone of inhibition from water, ethanolic and chloroform extracts of kinnow, orange and
haddock against 5. aureus, S. pvogenes, A. niger and C. albicans

MIC determination by using micro-dilution broth: For this experiment, researchers used
serial dilution of EO over a range of 3.25-100 uL mL™ in nutrient broth, potato dextrose broth
media, for all bacterial strains like Micrococeus luteus, Staphylococcus epidermidis, Enterobacter
aerogenes, Knterococcus faecalis, Lactobacillus acidophilus, Propiontbacterium acnes, Salmonella
tvphi, Escherichia coli, Fseudomonas aeruginosa, Alcaligenes faecalis were used except
FPropionibacterium acnes, fungal strains and Propiontbacterium acnes, respectively. Suspension
culture of each microbial strain was used in a concentration of 1-2x10°cell mL ™ of bacterial and
fungal strains and then was added to their respective media. After this they incubated the bacterial
strains at 37x1°C for 24 h. While propionibacterium acnes blood agar base media plates were
incubated at 35°C for 48 h in anaercbic conditions in anaerobic jars and plates with fungal strains
were incubated at 29+1 for 7 days. The MIC was defined as the lowest concentration of the
essential o1l at which the microorganism did not demonstrate any visible growth (Vasudeva and
Sharma, 2012).

Tube dilution methods: Both the bacteria were cultured in test tube in broth media. Different
concentrations of volatile oils in methanocl were added to 10 mL bacteria culture tube and incubated
at 37°C for 12, 24, 36, 48 and 72 h. Bacterial growth at each incubation time was measured using
a UV spectrophotometer at 620 nm (Nam et al., 2006).

Antibacterial activities: The antibacterial activities of citrus pulp rather than its volatile was
reported on pure cultures of Aspergillus niger, Candida albicans, S. aureus and S. pyvogenes by
using nutrient agar medium. In this study aqueous extract of pulp of kinnow and orange was
found te possess maximum antimicrobial activity whereas aqueous peel extract of shaddock was
reported to possess more antimicrobial activity against S. aureus in comparison to aquecus peel
extract of kinnow and orange. Again it was reported that ethanclic pulp extract of kinnow and
orange showed similar antimicrobial activity against S. aureus in comparison to ethanolic pulp
extract of shaddock. The chloroform pulp extract of kinnow showed maximum antimicrobial activity
(Fig. 1). The aqueous extract of the same was found to be most potent antimicrobial agent against
5. pyogenes than that of aqueous extract of pulp of orange and shaddock (Mathur et al., 2011).
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The antimmercbhial potential of citrus peel and citrus leaf volatile o1l has been reported by using
cup-plate method of Woods and Washington (1995). For this experiment they selected
Staphylococcus aureus as gram positive bacteria Pseudomonas aeruginosa, Klebsiella pneumonia
and Escherichia coli as gram negative bacteria and Aspergillus niger, Candida albicans as fungal
strains. Nutrient agar and sabouraud’s agar were used as nutrient media for bacteria and fungi,
respectively. Total 100 pL of fruit peel and leaf oils were separately dissolved in BOO pL dimethyl
formamide (DMF) and used it as sample. They compared the results obtained from 100 pL of fruit
peel and leaf cil sample with Amoxicillin 500 pg mL™" and amphotericin B 500 pg mL™" as standard
antibacterial and antifungal drug. Antibacterial activity ranged from 50-66% of total activity of
Amoxicillin and 82.6%% total activity of Amphotericin B (Hamdan ef «l., 2013).

Bacteriostatic and bacteriocidal activity: The bacteriostatic and bacteriocidal activity of
essential oils was tested from different citrus fruits along with anise, calamint, celery, coriander,
cornmint, cumin, dill, fennel, laser, laurel, rosemary, sage, savory, tarragon, thyme, wild thyme and
Ziziphora against Aerobacter aerogenes, Bacillus subtilis, Escherichia coli, Froteus vulgaris,
Pseudomonas aeruginosa, Staphylococeus albus and Staphylococcus aureus. Here the citrus oils
were reported sensitive to different extent (KKivanc and Akqul, 1996).

Anti-fungal: Antifungal Activity the antifungal activity in terms of zone of inhibition and
minimum inhibitory concentration of EQ of Citrus limettioides was tested against ten fungal
strains viz. Alternaria alternata, Ehizoctonia solani, Curvularia lunata, Fusarium oxysporum,
Helminthosporium orvzae, Aspergtllus fumigatus, Aspergillus niger, Aspergillus terreus,
Cladosporium herbarum and Trichoderma viride. The EQ of Ciirus limettioides exhibited varying
antifungal activity against the various test strains. The highest antifungal activity of this essential
o1l was observed against Fusarium oxysporum (zone of inhibition of 10.23 mm) followed by
Aspergillus niger, Aspergillus fumigatus with zone of inhibition of 9.9 and 9.32 mm, respectively.
The zone of inhibition shown by KO against Curvularia lunata, Aspergillus terreus and
Trichoderma viride was moderate (zone of inhibition 8.63, 8.65 and 8.56 mm, respectively).
However, Rhizoctonia solant, Helminthosporium oryzae and Cladosporium herbarum were
resistant to the EO. The minimum inhibitory concentrations were cbserved in the range from
6.25-25 pg mL T Aspergillus niger showed maximum susceptibility to the investigated KO with MIC
value of 6.25 pg mL ™. Weak inhibitory effect of the essential oil was observed against Aspergillus
terreus with MIC value of 25 pug mL™'. Alternaria alternata, Curvularia lunata, Fusarium
oxvsporum, Aspergillus fumigatus, Trichoderma viride showed similar susceptibility to the
investigated essential oil with MIC of 12.5 pg mL™. In accordance with the results from disc
diffusion method, Rhizoctonia solani, Helminthosporium oryzae and Cladosporium herbarum were
resistant to the peel KO of Citrus limettioides. Iimethylsulfoxide (DMSQO) was used as standard
(Fig. 2). The chemical compounds like linalcol, a-pinene, a-terpinecl have antifungal and
antibacterial activity which are found in appreciable amounts in C. limetiioides oil. Citral one of
the compenents of EO of C. limetiioides acts as a fungicidal agent because it is able to form a

charge transfer complex with an electron donor to fungal cells which results in fungal death
(Nam et al., 2008; Vasudeva and Sharma, 2012).

Antifungal activity: Antifungal action of essential oils from Citrus sinensis, C. aurantium,
C. deliciosa, C. paradise, C. limon on Fenicillium digitatum and Fenicillium italicum has been
reported significantly (Caccioni ef al., 1998),
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Fig. 2: Zone of inhibition in millimeter as compare to DMSO (8 mm) against Fusarium oxysporum,
Aspergillus niger, Aspergillus fumigates, Aspergillus terreus, Curvularia lunata and
Trichoderma viride

Antifungal effect of citrus fruits: A significant antifungal effect of citrus fruits has been
reported on some plant pathogen fungi viz., Alternaria alternate, Rhizoctonia solani, Curvularia
lunata, Fusartum oxysporum and Helminthosporium orvzae (Chutia ef al., 2009),

Antimicrobial activity of plants: Antimicrobial activity on Citrus aurantium and Cympogon
nardus essential o1l has been reported significantly along with essential oils from B0 other plants
on microbial strains like Acinetobacter baumanii, Aeromonas veronii biogroup sobria, Candida
albicans, Enterococcus faecalis, Kschertchia colt, Klebsiella preumoniae, Pseudomonas aeruginosa,
Salmonella enterica subsp. Enterica serotype typhimurium, Serratia marcescens and Staphylococeus
aureus using an agar dilution method (Hammer ef al., 1999).

Antimicrobial potential of plants: Antimicrobial potential of C. odoraia, C. citrates and along
with other essential cils from 9 other plants has reported against Candida albicans, Rhodotorula

glutinis, Schizosaccharomyces pombe, Saccharomyces cerevisiae, Yarrowia Ilypolitica
{Sacchetti et ¢l., 2005),

Antibacterial potential of essential oils: The antibacterial potential of essential cils from
lemon, lime, orange were evaluated along with oil from 18 other plants by disc diffusion method.
Gram positive (Bacillus subtilis and Staphylococcus aureus) and Gram negative (Escherichia coll,
Klebsiella pneumoniae), Pseudomonas aeruginosa, Proteus vulgaris) bacterial strain was used for
the purpose. In result all the citrus plant essential cil has been reported to have significant
antibacterial potential (Prabuseenivasan ef al., 2006).

Anti-aflatoxin activity: Aflatoxins are extremely toxic secondary metabolite produced by
Aspergillus species especially Aspergillus flavus and Aspergillus parasiticus which are found
worldwide in air and soil and are also found in biclogically contaminated food and feed. Aflatoxin
are strong hepatotoxic and are highly toxic and caustic to liver which play sinister role in liver and
extra liver cancer. Here researchers ground the experimental samples (Table 2) to pass through a
2 mm screen using a Wiley Mill. Then they sterilized it at 121°C for 15 min finely they dissclved
citral essential oil in methancl to give final concentrations of 0.028, 0.058 and 0.112 g kg™* and
sprayed gently onto feed samples. Humidity was maintained between 78 and 83%. They used the
samples treated with 0.05 g kg™ antifungal agent, containing 62% propionic acid, 5% acetic acid,
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Fig. 3. Effect of Citrus Essential Oil (CEO) on

after 16 and 21 days

Tahble 2: Cantent. of swine feed checked for aflatoxin presence

aflatoxin reduction as compared to antifungal agent

Name Quantity (g)
Yellow corn 65.16
Rice hull 8.00
Soybean meal 19.00
Lupin seeds 3.20
Animal fat 3.00
Molasses 3.00
Limestone 0.90
Salt 0.30
Hog premix 0.30
Methionine 0.01
Lysine 0.04

Table 3: Pharmacological activity of Citrus qurgntium, Ciirus limon is essential il on mice (Costa ef al., 2013)

Name of drug Extract used Method of evaluation

Uses and proposed mechanism of action

Citrus qurantium Fruit extract  Light/dark box procedure

Neurochemical evaluation

Citrus limonia Leaves extract Open-field observation

Elevated-plus-maze

Rota rod
Phenobarbital induced
sleeping time test

Swimming test

Anxiolytic, through serctonergic system (5-HT (1A) receptaors)
Cholesterol level decreased but no alterations in neurotransmitter levels
in the cortex, the ponsg and the hypothalamus

Decrease in crossings, grooming and rearing

Increased in time of permanence and the mumber of entrances in the open
arms

No effect on motor coordination

Increase in sleeping time

No sedative effect

1% sorbic acid, 1% benzoic acid and 1% phosphoric acid, as positive controls and samples treated
with methanol as negative contrels. After 16 and 21 days of storage they collected samples of feed
and measured aflatoxin concentrations by using Aflatoxin kits. Finally in their result they found
that in comparison to uminterrupted control group no aflatoxin contents were observed in Citrus
Essential il (CEO) treated swine feed. Similarly few absence of aflatoxin was observed as
compared to other group which is treated with antifungal agent (Fig. 3) (Nam et al., 2006) the

pharmacological activity of essential oils of citrus shown in Table 3.

Insecticide activity: Insecticide activity has been reported for essential oils from orange peels.
This was performed in combination with camphor and kerosene. For this purpose researchers first
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crushed camphor into powder. Then mixed 80 mL kerosene and 20 mL orange peel essential oil in
a beaker of 250 mL capacity. To this mixture they added crushed powder of camphor gradually to
make saturated mixture and stored the mixture in an air tight container. The mixture so obtained
was tested on mosquitoes, ants, flies, cockroaches and spiders. All insects were killed after 1-5 min
of contact. Here researchers also reported that orange peel can serve as a source of pectin. For this
purpose they diluted citric acid with distilled water to get a pH value of 1.5. Orange peel residue
weighing 100 g was dipped into 1000 mL of the atric acid solution and heated at 100°C for 20 min.
After cooling the solution, they filtered it by using cloth filter. The sclution was then filtered using
cloth filter. Kxact 250 mL ethanol solution was then added to the filtrate to facilitate filtration of
pectin. The solution was filtered using fine filter cloth to separate jelly pectin which was then sun
dried.

Anti-inflammatory activity: The  anti-inflammatory activity of Cleopatra mandarin
{Citrus reshnt) oils was determined relative to its ability to inhibit both TNF-¢ and NO production
(Hamdan et al., 2013).

+  Anti-inflammatory activity of Bergamot (BO) essential oil has reported by using carrageenan
induced rat paw edema model using six different groups. Three different doses of BO: 0.025,
0.05 and 0.10 mL kg™ were used. Indomethacin was used as a reference agent. The oil reduced
the inflammation upto 95.70% with indomethacin, 27.568% with 0.025 mL kg™ BO, 30.77% with
0.05 mL kg™ BO and 63.39% with 0.10 mL kg ! BO (Karaca ef al., 2005)

*  The significant anti-inflammatory activity of Citrus paradist fruit extract has been reported
combination with Ciirus paradise. Similarly the anti-inflammatory activity of citrus flavonoids
has been reported (Benavente-Garecia and Castillo, 2008)

Acute effect of bergamot oil: Saiyudthong and Marsden (2011) has reported the acute effect
Bergamot o1l on anxiety related behavior whereas Wiebhe (2000) has reported importance of citrus
oil in aromapathy to lower the anxiety.

Anticancer property: The anticancer property on the citrus limonoid (limonene) has been
reported in mice (Jacob ef al., 2000):

*+  Benavente-Garcia and Castillo (2008) has reported the anticancer potential of citrus flavonoids
whereas Silalahi (2002) reported anticancer and health protective properties of citrus fruit
components

+  Maliheh et al. (2009) reported the antimutagenicity and anticancer effect of citrus medica fruit
juice by performing vital capacity test on Salmonella typhimurium. The comparative study was
performed by using fully ripe and half ripe fruit juice. In the result they reported that half
ripen fruit extract than fully ripe fruit

*  Anticancer activity of Ciirus reticulate and Pelargonium graveclens essential oil has been
reported by using human leukemia promyeloeytic cell lines on in vitro study. The volatile oil
from both the plants was significantly found to be effective against these cell lines

¢ The antitumor activity of Citrus maximea (Burm.) Merr. leaves has reported in Ehrlich’s Ascites
Carcinoma (KAC) cell-Treated Mice. They administered orally the extract at the doses of
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Fig. 4: Intensity of total pharmacclogical activities studied during literature survey

200 and 400 mg kg™'. They reported significant decrease in tumor parameters such as tumor
volume, viable tumor cell count and increased body weight, hematological parameters and life
span in respect of the EAC control mice (KunduSen ef al., 2011)

+ Similarly the anticancer activity of Citrus paradisi and Citrus sinensis has been reported
(Samman et al., 1998; Wilcox ef al., 1999)

Hepatoprotective Activity: Hepatoprotective activity of Bergamot Orange (BO) essential oil has
been evaluated on carbon tetrachloride-induced hepatotoxicity in rats. From this study it was
reported that the BO has very poor hepatoprotective effect on carbon tetrachloride-induced
hepatotoxicity (Karaca ef al., 2005).

«  Significant hepatoprotective effect of Citrus reticulata on isoniazid hepatotoxicity in Wistar rats
has been reported. A dose of 200 mg kg™!, p.o. was administered in rate for 30 days
(Kangralkar et al., 2010)

*  Presence of monoterpenes, a major component of the plant essential ail of Citrus sinensis leaves
has been reported to have hepatoprotective property on albino rats (Soji-Omoniwa ef al., 2014)

* Bergamot essential ol was reported for its hepatoprotective effect on carbon
tetrachloride-induced hepatotoxicity in rats. Six different groups were used for the purpose. In
the report significant decrease in serum alanine transaminases level was reported when
compared to CCl group while it did not affect the serum aspartate level. They absorbed no
significant difference between the BEO and CCl group (Karaca et al., 2005)

CONCLUSION

From the above studied literature it is clear that the citrus extracts as essential cil or as other
extraction contain number of valuable chemical constituents from different parts of these plants.
Number of pharmacological activities has been studied by different researchers with the
gigantic expectations to be a better alternate with synthetic drugs for number of ailments.
Antimicrobial activities were studied several times (Fig. 4) by researchers which shows that
different extracts from citrus plants could be a better topical as well as systemic antimicrobial

agents.



Singapore oJ. Sei. Res., 5(1): 1-11, 2015

REFERENCES

Atti-Santos, C.A., M. Rossato, LLA. Serafini, E. Cassel and P. Moyna, 2005, Extraction of essential
oils from lime (Citrus latifolia Tanaka) by hydrodistillation and supereritical carbon dicxide,
Braz. Arch. Bicl. Technol., 48: 155-160,

Azar, P.A., M. Nekoei, K. Larjjani and S. Bahraminasab, 2011. Chemical composition of the
essential oils of Citrus sinensis cv. Valencia and a quantitative structure-retention relationship
study for the prediction of retention indices by multiple linear regressions. J. Serb. Chem. Soc.,
76: 1627-1637.

Benavente-Garcia, O. and J. Castillo, 2008, Update on uses and properties of citrus flavonoids: New
findings in anticancer, cardiovascular and anti-inflammatory activity. J. Agric. Food Chem.,
56: 6185-6205.

Bhuiyan, M.N.I,, J. Begum, P.K. SBardar and M.S. Rahman, 2009. Constituents of peel and leaf
essential oils of Citrus medica L. J. Sci. Res., 1: 387-392.

Caccioni, D.R.L., M. Guizzardi, D.M. Biondi, A. Renda and G. Ruberto, 1998, Relationship between
volatile components of citrus fruit essential cils and antimicrobial action on Penicillium
digitatum and Fenicillium ttalicum. Int. J. Food Microbiol., 43: 73-79,

Chutia, M., P.ID. Bhuyan, M.G. Pathak, T.C. Sarma and F. Boruah, 2009. Antaifungal activity and
chemical composition of Citrus reticulatareticulate Blanco essential il against phytopathogens
from North East India. LWT-Food Sei. Technol., 42: 777-780.

Costa, CARA, T.C. Cury, B.O Cassettari, R.K Takahira, J.C. Florio and M. Coesta, 2013,
Citrus aurantium L. essential oil exhibits anxolytic-like activity mediated by 5-HT ,-receptors
and reduces cholesterol after repeated oral treatment. BMC Complement. Alternat. Med., Val.
13.10.1186/1472-6882-13-42

Hamdan, D.I.,, R.H. Abdulla, M.E. Mohamed and A.M. El-Shazly, 2013. Chemical composition and
biological activity of essential oils of Cleopatra mandarin (Citrus reshni) cultivated in Egypt.
J. Pharmacognosy Phytother., 5: 83-90,

Hammer, KA., C.F. Carson and T.V. Riley, 1999. Antimicrobial activity of essential oils and other
plant extracts. J. Applied Microbiol., 86: 985-990,

Hemraj, A. Gupta, A. Thakur and N. Upmanyu, 2012. Hydrodistillation of Stephania glabra tubers
and Woodfordia fruticosa leaves, Asian J. Pharm. Clin. Res., 5: 105-107,

Jacob, R., S. Hasegawa and . Manners, 2000. The potential of Citrus limonoids as anticancer
agents. Perishables Handl. @., 8 6-8,

Kamal, M. and T. Jawaid, 2011. Herbal drugs in mirror of anxiety disorder-a review. Ernational
J. Biomed. Res., 2: 62-72,

Kangralkar, V.A., C.C. Gavimath, V. Venkatesh, B. Gowri, V.E. Hooli and P. Mathapati, 2010,
Protective effect of essential o1l of Citrus reticulata on 1soniazid induced hepatotoxicity in wistar
rats. Int. J. Pharm. Applic., 1: 59-61.

Karaca, M., F. Ilhan, H. Altan, A. Him, M. Tutuncu and H. Ozbek, 2005. Evaluation of
hepatoprotective activity of Bergamot orange in rats. Eastern J. Med., 10: 1-4,

Kivane, M. and A, Akgul, 1986, Antibacterial activities of essential oils from Turkish spices and
citrus. Flavour Fragrance J., 1: 175-179.

Kostadinovie, S., D). Jovanov and H. Mirhesseini, 2011. Comparative investigation of cold pressed
essential ails from peel of different mandarin varieties. [IOAB J., 3: 7-14.

KunduSen, 5., M. Gupta, UK. Mazumder, P.IX. Haldar, P. Saha and A. Bala, 2011. Antitumor
activity of Citrus maxima (Burm.) Merr. leaves in Ehrlich’s Ascites carcinoma cell-treated mice.,
ISEN Pharmacol. 10.5402/2011/138737

10



Singapore oJ. Sei. Res., 5(1): 1-11, 2015

Lota, M.L., D. de Rocea Serra, F. Tomi, C. Jacquemond and J. Casancva, 2002, Volatile components
of peel and leaf cils of lemon and lime species. J. Agric. Food Chem., 50: 796-805,

Maliheh, E., M. Ahmad, F. Fathollah, M. Sedigheh, H. Mehrdad and A.L. Abdolreza, 2009,
Antimutagenicity and anticancer effects of Citrus medica fruit juice. Acta Med. Iranica,
47 373-377.

Mathur, A., 5S.K. Verma, R. Purchit, V. Gupta and V.K. Dua et al., 2011. Evaluation of In vitro
Antimicrobial and Antioxidant Activities of Peel and Pulp of some Citrus Fruits. Int. .
Biotechnol., Vol. 2

Nam, [.S., P.C. Garnsworthy and J.H. Ahn, 2006. Supplementation of essential o1l extracted from
citrus peel to animal feeds decreases microbial activity and aflatoxin contamination without
disrupting in vitro ruminal fermentation. Asian Aust. J. Anim. Sci., 19: 1617-1622,

Prabuseenivasan, 8., M. Jayakumar and S. Ignacimuthu, 2008, In viire antibacterial activity of
some plant essential oils. BMC Complement. Altern. Med., Vol. 6. 10.11856/1472-6882-6-39

Sacchetti, G., 8. Maietti, M. Muzzoli, M. Scaglianti, S. Manfredini, M. Radice and R. Bruni, 2005,
Comparative evaluation of 11 essential ails of different origin as functional antioxidants,
antiradicals and antimicrobials in food. Food Chem., 91: 621-632,

Saiyudthong, S. and C.A. Marsden, 2011. Acute effects of bergamot oil on anxiety-related
behaviour and corticosterone level in rats. Phytotherapy Res., 25: 858-862.

Samman, 8., PM.W. Lyons and N.C. Cook, 1998, Flavonoids and Coronary Heart Disease: Dietary
Perspectives. In: Flavonoids in Health and Disease, Rice-Evans, C.A. and L. Packer (Eds.).
Marcel Dekker, New York, USA., pp: 469-482,

Silalahi, J., 2002, Anticancer and health protective properties of citrus fruit components. Asia
Pacific. J. Clin. Nutr., 11: 79-84,

S0ji-Omoniwa, O., N.O, Muhammad, L.A. Usman and B.P. Omoniwa, 2014, Effect of leaf essential
all of Citrus stnensis at different harvest time on some liver and kidney function indices of
diabetic rats. Int. J. Biol. Vet. Agric. Food Eng., 8: 484-488,

Vashist, H. and . Sharma, 2013. A report on percentage yields of calecium citrate from citrus fruits
and hydrodistillation of dried orange peel and cinnamon bark powder. Int. J. Pharm. Pharm.
Scei., 5:401-403.

Vashist, H., D.5. Rathor and G. Singh, 2014, A comparative report on the percentage yield of
volatile o1l from citrus fruits by Hydrodistillation. Singapore J. Sci. Res., 4: 15-18,

Vasudeva, N. and T. Sharma, 2012, Chemical compoesition and antimicrobial activity of essential
ail of citrus limetticides Tanaka. J. Pharma. Technol. Drug Res., Vol. 1.

Wiebe, E., 2000, A randomized trial of aromatherapy to reduce anxiety before abortion. Eff. Clin.
Pract., 3: 166-169.

Wilcox, L.J., N.M. Borradaile and M.W. Huff, 1999, Antiatherogenic properties of naringenin, a
citrus flavonaid. Cardiovase. Drug Rev., 17: 160-178,

Woods, G.L. and J A. Washington, 1995, Antibacterial Susceptibility Tests, Dilution and Disk
Diffusion Methods. In: Manual of Clinical Microbiology, 6th Edn., Murray, P.R., E.J. Baron,
M.A. Pfaller, F.C. Tenover and R.H. Yolken (Eds.)., American Society for Microbiology Press,,
Washington, DC., pp: 1327-1341.

11



	1-11_Page_01
	1-11_Page_02
	1-11_Page_03
	1-11_Page_04
	1-11_Page_05
	1-11_Page_06
	1-11_Page_07
	1-11_Page_08
	1-11_Page_09
	1-11_Page_10
	1-11_Page_11
	Singapore Journal of Scientific Research.pdf
	Page 1


