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ABSTRACT

Tribal community are using their traditional knowledge system to cure various diseases. They use natural
source of drugs through trial and error method and the process is experienced over hundreds of years,
this says that the medicinal plant shave been in the focus as lifesaving drugs right from the beginning of
the human civilization. Citrus sinensisis one such drug which has a strong research support of its use in
biological activities such as antityphoid activity, antidiabetic activity, anticarcinogenic activity,
antiproliferative activity, antioxidant activity, antibiotic activity, antifungal activity, antioxidant, anxiolytic
effect, anti-lipidperoxidative effect, anti-inflammatory, lipoxygenase inhibitor, amylase inhibition, urease
inhibition, Anti-hyperthyroidism, trypsin inhibition, inotropic effect, anti-arthritic, cardio-protective, anti-
asthmatic, depression treatment, hepatotoxicity treatment, thrombosis treatment and rheumatic disease
treatment. Citrus sinensisis a well-known herb which is found in the tropical and subtropical regions of
India, China, Northern Australia and New Caledonia. Since Citrus sinensis has shown a wide variety of
medicinal importance, we have here tested antitubercular activity by using Micro-plate Alamar Blue
Assay (MABA) method.The dried peels of Citrus sinensiswereinitiallyde-fated and then were subjected to
the methanolic extraction. The methanolic extract obtained was dissolved in various solvents such as
water, methanol, ethanol, chloroform, diethyl ether separately and were subjected to evaluation of
antitubercular activity against Mycobacterium tuberculosis by Microplate Alamar Blue Assay (MABA)
method. The results concluded that the extract dissolved in water as solvent showed significant activity at
50pgm/ml
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INTRODUCTION

Citrus sinensis is a shrub that is subtropical
rather than a tropical species. It is an
important drug of Indian system of
medicine and is wused since time
immemorial. During the last two decades,
the drug has been subjected to extensive
Phytochemical, pharmacological and clinical
investigations and many interesting
findings have been reported in various
fields. It has a long history of uses by
indigenous and tribal people and in
Ayurveda or natural herbal medicines [1].

It is a small, shallow-rooted evergreen
shrub or tree, about 6-13m height with an
enclosed conical top and mostly with spiny
branches. Twigs are angled with thick
spines.Bark of thetrees is thin, smooth, and
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grey-brown to greenish in colour.The
flowers are axillary, fragrant, single, few or
cymose, and often perfect (having both
functional stamens and pistils) or
staminate. Petal colour range from whitish
to pink. The fruits areglobose to ovoid,
hesperidium, fleshy, indehiscent berry that
ranges widely in size, colour, shape, and
juice quality [2-4].

ThePeel extract of citrus sinensis has been
reported for a wide range of biological
activities such as anti-typhoid, anti-diabetic,
anti-carcinogenic, sedative action, anti-
hypercholestremic, antibiotic, antifungal,
antioxidant, anxiolytic effect, anti-
lipidperoxidative effect, anti-inflammatory,
lipoxygenase inhibitor, amylase inhibition,
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urease inhibition, Anti-hyperthyroidism,
trypsin inhibition, inotropic effect, anti-
arthritic, cardio-protective, anti-asthmatic,

depression  treatment,  hepatotoxicity

treatment, thrombosis treatment, rheumatic
disease treatment [5-25].

Figure 2: Citrus sinensis dried fruit peel

Since Citrus sinensis has shown a wide
variety of medicinal importance, here we
tested the antitubercular activity of the
methanolic extract of the dried fruit peel of
Citrus sinensis by using Micro plate Alamar
Blue Assay (MABA) method.
METHODOLOGY

Collection of plant material:

The dried and authenticated peel of Citrus
sinensis was obtained from Green Chem Pvt.
Ltd, Bangalore

Extraction:

Methanolic extraction was done to the dried
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crude drug. The powdered peel of Citrus
sinensis (1 kg) was extracted by refluxing
with methanol (2.5 litre) in an extractor for
2 hours at 60-65°C on water bath. After 2
hours methanolic extract was collected and
the residue was again charged for the
second extraction with methanol (2.5litre).
Similarly third extraction was done and
extract was collected. All three methanolic
extract were collected and filtered using
muslin cloth. The three extract were
combined and subjected to vacuum
distillation in Buchi Rota-vapour R-210.
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Then the extract was dried in a hot air oven
at a controlled temperature of 50°C to get a
course powder. The total percentage yield
of the extract was found to be 10%. The
mark obtained was discarded.

1g of the powdered extract was dissolved in
various solvents such as water, methano],
ethanol, chloroform, and diethyl ether
separately to get 100pgm/ml. These
solutions were used as samples in the
screening.

The Anti-mycobacterium activity of the
methanolic was assessed against

Mycobacterium tuberculosis using Alamar
Blue Assay (MABA) method. This
Methodology is non-toxic, uses a thermally
stable reagent and shows correlation with
proportional and BACTEC radiometric
method.

Preparation of Medium:

Middle brook 7H9 Broth Base was prepared
by mixing the ingredients mentioned in
Tablel and the Middlebrooks OADC growth
supplement was prepared by mixing the
ingredients mentioned in (Table 2).

Table 1: Middlebrook 7H9 Broth Base

Ingredients

Quantity
(grams/litre)

Ammonium sulphate
Disodium phosphate

0.50
2.50

Monopotassium phosphate 1.00

Sodium citrate

Magnesium sulphate

Calcium chloride
Zinc sulphate
Copper sulphate

Ferric ammonium citrate

L- Glutamic acid
Pyridoxine
Biotin

0.10
0.05
0.0005
0.001
0.001
0.04
0.50
0.001
0.0005

Table 2: Middlebrook Oadc Growth Supplement

Ingredients Quantity
Bovine albumin fraction V. 2.50 grams
Dextrose 1.00 grams
Catalase 0.002 grams
Oleic acid 0.025 grams
Sodium chloride 0.425 grams
Distilled water 50.00ml

Prepared media was stored below 8°C at pH
6.6 +/-0.2, protected from direct light.
2.35gm of Middle Brook 7H9TB broth base
was suspended in 450ml distilled water
which contains 5 ml glycerol sterilized by
autoclaving at 15psi pressure at 121°C for
15 minutes. Cooked to 400°C and enriched
with dextrose to a final concentration of
0.5% of bovine albumin fraction V.
Antitubercular screening:

200yl of sterile deionised water was added
to all outer perimeter wells of sterile 96
well plates to minimized evaporation of
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medium in the test wells during incubation.
The 96 well plates received 100 pl of the
Middlebrook 7H9 broth and serial dilution
of compound were made directly on plate.
The final drug concentration tested were
100pgm/ml to 0.8pgm/ml. Plates were
covered and sealed with paraffin and
incubated at 37°C for five days. 25 pl of
freshly prepared 1:1 mixture of Alamar
Blue reagent and 10% tween 80 was added
to the plate and incubated for 24 hours
[26].
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RESULTS AND DISCUSSION

The antimycobacterium activity of the
methanolic extract of Citrus sinensis peel
was assessed against Mycobacterium
tuberculosis by Alamar Blue Assay (MABA)
method. The change in the colour in

various concentrations 100 pgm/ml50
pgm/ml25 pgm/ml, 12.5 pgm/ml, 6.25
pgm/ml,3.125 pgm/ml,1.6 pgm/ml, 0.8
pgm/ml in different solvents like water,
methanol, ethanol, chloroform and diethyl
ether have been shown in the (Table 3).

Table 3: Antitubercular activity results of methanolic extract of Citrus sinensis peel using

different solvents

Final Drug Concentration (pg/ml)
l\f; Solvents 100 50 25 125 625 3125 1.6 0.8
1 Water

2 Methanol

3 Ethanol

4 Chloroform

Diethyl
ether

Note: S-Sensitive, R-Resistant.

Here MIC is defined as the lowest drug
concentration which prevents the colour
change from blue to pink. Higher
concentration of 100ugm/ml all the solvent
showed sensitivity against Mycobacterium
tuberculosis while lowering the
concentration shows resistance by the
bacteria. Water soluble portion showed
significant activity also at 50ug/ml.
CONCLUSION

By the above experiment we conclude that
the water soluble portion of the methanolic
extract of the dried peels of Citrus sinensis
shows better antitubercular activity at
50pg/ml and it may be used for further
investigations.

Mahesh AR et.al, IJPRR 2013; 2(8)

ACKNOWLEDGEMENT

We the authors of this paper are grateful to

the Chairman of Krupanidhi College of

Pharmacy for providing us space and

opportunity to carry out the research work

and also acknowledge Green Chem.

Pharmaceuticals for providing the raw

materials for the above research work.

REFERENCES

1. Shah CS, Quadry JS. A Text Book of
Pharmacognosy. 11th ed. Ahmedabad (IN):
B. S. Shah prakashan; 1995-96. 194.

2. Orwa et al. Citrus sinensis. Agroforestry
Database. 2009; 4(0):1-5.

3. Manner HI, Buker RS, Smith VE, Ward D,
Elevitch CR. Citrus (citrus) and Fortunella

21



10.

11.

12.

13.

14.

15.

16.

International Journal of Pharma Research & Review, August 2013; 2(8):18-22

(kumquat). Species profile for pacific island
agroforestry. 2006; 2(1):1-35.

Grieve M, A Modern Herbal. 3rd Ed, Tiger
books international, London, 1998

Vivek RK, Nandini, Shashidhara S, Anitha S.
Anti-typhoid activity of aqueous extract of
fruit peels Citrus sinensis. Int. ]. Pharmaceut.
Res & Dev. 2010; 2:217-21.

Parmar HS, Kar A. Anti-diabetic potential of
Citrus sinensis and Pumica grantum peel
extract in alloxan treated male. Bio Factors.
2007; 31:17-24.

Li S, Pan MH, Lai CS, Lo CY, Dushenkov S, Ho
CT. Isolation and synthesis of
polymethoxyflavones and hydroxylated
polymethoxyflavones as inhibitor of HL-60
cell lines. Bioorg. Med. Chem. 2007;
15:3381-89.

Gutierrez SLG, Balderas ]JJ, Aguilar A,
Navarrete A. Sedative activity of some
plants used in Mexico to treat insomnia. Rev.
Latinoamer. Quim. 2009; 37(3):243-51.
Abdelbaky MS, Elmehiry HF, Ali NKM. Effect
of some citrus peels on
hypercholesterolemic rats. Proceeding of
the 1st international and 4th Arab annual
scientific conference; 2009 Apr 8-9; Egypt;
2009. P.1626-39.

Singh A, Ahmed RB, Devgun A. Invitro
antibiotic activity of isolated volatile oil of
Citrus sinensis. Int. J. Pharmaceut. Res &
Dev. 2009; 7:1-4.

Malaviya A, Mishra N. Antimicrobial activity
of tropical fruits. Biol. Forum, 2011; 3(1):1-
4.

Okwu DE, Awurum AN, Okoronkwo ]I.
Phytochemical composition and Invitro
antifungal activity screening of extract of
citrus plant against Fusarium oxysporum of
Okra plant (Hibiscus esculentus). Afr. Crop.
Sci. P. 2007; 8:1755-58.

Ghasemi K, Ghasemi Y, Ebrahimzadeh MA.
Antioxidant activity, phenol and flavonoid
contents of 13 citrus species peels and
tissue. Pak. J. Pharm. Sci., 2009; 22(3):277-
81.

Ghafar MFA, Prasad KN, Weng KK, Ismail A.
Flavonoid, hesperidine, total phenolic
contents and antioxidant activities from
citrus species. Afr. ]. Biotechnol. 2010;
9(3):326-30.

Dubey D, Balamurgan K, Agrawal RC, Verma
R, Jain R. Evaluation of antibacterial and
antioxidant activity of methanolic and
hydromethanolic extract of sweet orange
peel. Recent. Res. Sci & Technol, 2011;
3(11):22-5.

Fernandez SP, Nguyen M, Yow TT, Chu C,
Johnston GAR, Hanrahan ]R, Chebib. The

Mahesh AR et.al, IJPRR 2013; 2(8)

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

flavonoids glycosides, myrcitrin, gossypin,
and naringin exert anxiolytic action in mice.
Neruochem Res., 2009; 34:1867-1875.

Pari L, Suman S. Antihyperglycemic and
antilipidperoxidative effect of flavanoid
naringin in  streptozocin-nicotinamide
induced diabetic rats. Int. ]. Biol. Med. Res.,
2010; 1(4):206-210.

Manthey JA, Bendele P. Anti-inflamatory
activity of orange peel polymethoxylated
flavones, 3, 4, 3, 6, 7, 8-
heptamethoxyflavone, in the rat
carrageenan/paw edema and mouse
lipopolysaccharide-challenge  assays. J.
Agric. Food. Chem., 2008; 56(20):9399-403.
Malterud KE, Rydland KM. Inhibitors of 15-
lipoxygenase from orange peel. ]. Agric.
Food. Chem., 2000; 48(11):5576-80.
Siddique A, Aujla MI, Ahmed D. Evaluation
of anti-diabetic and anti-ulcer potential of
selected fresh fruit samples of Pakistan and
their GC/MS analysis. Int. J. Food Nutr. Saf,,
2012; 2(1):7-15.

Parmar HS, Kar A. Antiperoxidative,
antithyroidal, antihyperglycemic and
cardioprotective role of Citrus sinensis peel
extract in male mice. Phytother. Res. 2008;
22(6):791-5.

Shahwar D, Raza MA, Atta-ur-rahman.
Identification of flavonoids with trypsin
inhibitory activity extracted from orange
peel and green tea leaves. ]. Sci. Food. Agric.
2012.

Oliveira ED, Leite TS, Silva BA, Conde-Garcia
EA. Inotropic effect of Citrus sinensis (L.)
osbeck leaf extract on the guinea pig atrium.
Braz.]. Med. Biol. Res. 2005; 38:111-118.
Milind P, Dev C. Orange: range of benefits.
Int. Res. ]. Pharm. 2012; 3(7):59-63.

Sandhar HS, Kumar B, Tiwari P, Salhan M,
Sharma P. A review of phytochemistry and
pharmacology of flavonoids. Int. Pharm. Sci.
2011; 1(1):25-41.

Chand Basha S, Sreeivasalu M,
Ramalingeswara Reddy P. Antitubercular
activity of leaves of Rhinacanthus nasutus

(L). Journal of Global Trends in
Pharmaceutical Sciences. Apr-Jun 2012;
3(2):608-11.

22



