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five non terpenic compounds. Volatile oil of Curcuma longa in higher concentration showed
significant antibacterial activity against the strains of Staphylococcus aureus (16.4 mm)
followed by Escherichia coli (14.2 mm), significant anti fungal activity against Candida
albicans (13.1 mm) followed by Aspergillus niger (12.5 mm). The alcoholic extract of
Curcuma longa showed more potent antioxidant activity in comparison to agqueous extract.
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INTRODUCTION

Turmeric an important constituent of Curcuma longa Linn. syn. Indian saffron, curcuma (f Zingiberaceae.) is a tall herb. It is
a gene of 70 species of rhizomatous herb which is cultivated from the warmer part of the world.* Plant is a native of South Asia & is
cultivated extensively throughout warmer parts of the world, including India. Its secondary metabolites have various pharmacological
activity viz anti-inflammatory, antimicrobial, wound healing, anticancer and antiviral disease.? Turmeric is a valuable antiseptic & its
lotion is applied to small pox or chicken pox eruptions.? Turmeric and Curcumin have been especially useful in increasing the bile
flow in infected bile ducts.® The ethanolic extract of rhizome exhibited blood sugar lowering activity in alloxan- induced diabetic rats.*
Presence of - sesquipheliandrene in volatile oil of curcuma has been reported for antitumor activity® .1t has also been used for
cardiovascular, metabolic, pulmonary and autoimmune disease. Volatile oils of Curcuma have been known to possess wound healing
properties and inhibitory properties."The essential oil of Curcuma has been reported for ar-turmerone, turmerol, atlantone. The main
constituents were terpenoline, alpha phellandrene and 1,8 cineole.” It has various therapeutic effects including antimicrobial properties
and has been validated experimentally by researcher. ®° It has been used from ancient time in medicine, cosmetic, food, and flavoring
agent worldwide."Turmeric powder and its extract oleoresin is used on commercial basis.*Curcumin, the active ingredient of the
rhizome responsible for its biological activity, is the principle coloring matter & constitutes one-third of the oleoresin. The rhizomes
contain curcumin oils demethoxy curcumin, dihydro curcumin.*

EXPERIMENTAL
Plant Material:

Fresh rhizomes of Curcuma longa Linn. were purchased from local vegetable market, Bhagalpur, Bihar, India. The plant
material was identified & authenticated by Dr. John Department of Botany, Marwari College, Bhagalpur, Bihar, India. A voucher
specimen was kept in the herbarium of the department of Botany, Marwari College, Bhagalpur, Bihar.

Isolation:

The fresh rhizome (1.0 kg each) were hydro distilled for three hours according to the method recommended in the British
Pharmacopoeia 2003. The pale yellow to very light orange colored 0il(1.60 %v/w) was obtained from leaves and peels respectively.
The collected volatile oil was dried over anhydrous sodium sulphate and stored at 4 °C in the dark.

GC Analysis:

Analytical GC was carried out on a Varian 3300 GC fitted with a silicone DB-1 capillary column (30m x 0.25mm), film
thickness 0.25pm, carrier gas Nitrogen, flow rate 1.5 ml/min., split mode, temperature programmed 80-250 °C at 4 °C/min. Injector
temperature and detector temperature were 250 °C and 300 °C respectively. Detector used was FID. Injection volume for all samples
was 0.1,

GC-MS Analysis:

GC-MS Analysis was carried out on a QP-2000 instrument at 70eV and 250°C. GC column Ulbon HR-1 fused silica capillary
0.25mm x 50m with film thickness 0.25um. The initial temperature was 100 °C for six minutes and then heated at a rate of 10 °C per
min. to 250 °C. Carrier gas Helium, flow rate 2ml/min., detector used was FID.

Identification of volatile constituents:

The individual compounds were identified by comparing their retention indices (RI) of the peaks on ULBON HR-1 fused
silica capillary column with literature values, matching against the standard library spectra, built up using pure substances and
components of known essential oils. Further identification was made by comparison of fragmentation pattern of mass spectra obtained
by GC-MS analysis with those stored in the spectrometer database of NBS 54 K.L, WILEY8 libraries and also with those reported in
the literature.’**® Relative amounts of identical components were based on peak areas obtained without FID response factor
correction. The components of the oil, the percentage of each constituent and their RI values are summarized in Table 1. The
constituents were arranged in order of GLC and GC-MS elution on silicon DB-1 and ULBON HR-1 fused silica column, respectively.

ANTI-MICROBIAL ACTIVITY
Preparation of sample:

The volatile oil (0.1% v/v, 0.5 % v/v, 1% v/v) and dried alcoholic extract (5.0%w/w) were dissolved in dimethyl sulfoxide
(DMSO) for anti-microbial activity.

Preparation of Standard Drugs Solution:

Chloramphenicol and Ketoconazole were used as standard solutions for comparison of anti-bacterial and anti-fungal studies.
Both the standard drugs were taken in DMSO. The concentration of both standard drug solutions was 10 mg / ml.
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Anti-microbial Activity:

The antimicrobial activities of volatile oil and dried alcoholic extract of fresh rhizome of Curcuma longa were collected and
the experiments were performed in Microbiology laboratory, School of Medical Science and Research, Sharda University, Greater
Noida. The identification of microbial strains was based on morphological, cultural and biochemical tests. The antibacterial activities
of various oil concentrations and dried alcoholic extract of the fresh rhizomes of Curcuma longa were studied by the cup plate
method*®# against various microorganisms mentioned in the Table 2. Chloramphenicol and Ketoconazole were used as standard and
the activity of each concentration was compared with corresponding concentration of standard drugs. The plates were incubated at 37
+ 2 °C for antibacterial activity and 25 + 2 °C for anti fungal activity, after 48 hrs of incubation. The Petri dishes were taken out from
the incubator and the anti-microbial activity of different concentrations of oil and dried alcoholic extract of fresh rhizomes of Curcuma
longa were compared by measuring the diameter of the zone of inhibition. (Table 2).

ANTI OXIDANT ACTIVITY
Preparation of DPPH Solution:

DPPH solution (0.1mM in methanol) was prepared by dissolving 1.9 mg of DPPH in methanol and volume was made up to
100 ml with methanol. The solution was kept in darkness for 30 minutes for the completion of reaction.

Determination of Anti-Oxidant Activity:
1ml of DPPH solution was added to each ml of different alc. & ag. extracts of curcuma and allowed to stand at room
temperature for 30 min. Then absorbance was measured at 517 nm on a double beam U. V. spectrophotometer. Similarly 1ml Extracts
in distilled water was added to 0.6 ml of hydrogen peroxide solution and the absorbance was measured at 230 nm.
(Table 3). The percentage inhibition was measured by following formula.?
% inhibition = (Ac-At) x100/Ac
Ac = Absorbance of control
At = Absorbance of test sample

Table 1: Chemical composition of volatile oil of the fresh rhizomes of Curcuma longa Linn.

S.No. Component RI % age S.No. Component RI % age
1 tricyclene 912 04 15 Bisabolene 1473 0.8
2 a- thujene 922 0.7 16 o, — zingiberene 1475 1.4
3 camphene 939 04 17 caryophyllene oxide 1554 1.1
4 linalool 1086 1.1 18 carotol 1566 1.3
5 4 - terpineol 1170 0.8 19 humulene epoxide 1574 1.1
6 p- cymen -7-ol 1270 2.9 20 spathulenol 1588 46.6
7 o — terpenyl acetate 1337 0.3 21 S eudesmol 1660 15.1
8 Trans - - caryophyllene 1403 1.6 22 benzyl benzoate 1781 0.3
9 [- elemene 1405 0.2 23 ar-turmerone 1803 9.7
10 - curcumene 1416 1.7 24 2-hexadecenal 1866 1.7
11 f- copaene 1447 0.9 25 ethyl-6-hexadecanoate 1890 2.1
12 germacarene —D 1454 0.6 26 ethyl-6-octadecanoate 1903 2.6
13 f- selinene 1464 2.3 27 n-heptadec- 5, 9- diene 1905 0.9
14 o — selinene 1471 1.4

RI — retention index;

Monoterpenes (7) = 6.60%; Hydrocarbons (3) =1.5%; Alcohol (3) = 4.8%, Acetate (1) = 0.3%;
Sesquiterpenes (15)= 85.8;Hydrocarbons(9) =10.9%, Alcohol(3) = 63%, Epoxide(1) =1.1%,

Ketone(1) = 9.7%, Oxide(1) = 1.1%;

Non-terpenoid components (5) = 7.60 % ; Hydrocarbons(1) = 0.9% , Ester (3) = 5%, Aldehyde (1) = 1.7%.
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Table 2: Anti-microbial activities of volatile constituents and dried alcoholic extract of fresh rhizomes of Curcuma longa Linn.

S.No. Test Organism Zone of Inhibition in mm?
Conc. of Volatile Oil Dried Alcoholic  Standard Standard
0.1%v/v 05%v/iv 1.0%v/v Extract Chloramphenicol Ketoconazole

5.0 %w/v (0.1 mg/ml) (0.1 mg/ml)

1 Staphylococcus aureus 7.4 9.6 16.4 9.2 20.9 -

2 Escherichia coli 6.7 8.8 14.2 8.2 18.8 -

3 Candida albicans 6.4 7.9 13.1 7.2 16.8 17.9

4 Aspergillus niger 5.9 7.3 125 6.7 15.9 17.6

& an average of triplicate
Chloramphenicol - Against all micro-organism [gram . ve, gram . ve bacteria and fungal strains]
Ketoconazole - Against fungal strains only.

Table 3: DPPH free radical scavenging activities of dried alcoholic and aqueous extracts of fresh rhizome of Curcuma

longa Linn.
Concentration Absorbance
Ascorbic Acid Dried alcoholic extract Dried aqueous extract

10 pg 46.35+3.31 48.05+5.22 38.61+3.31

50 ug 71.66+6.11 73.82+2.46 42.08+2.27

100 pg 79.10+5.80 81.76+5.60 56.40+3.23

200 pg 87.44+4.74 89.66+6.11 55.64+5.78

250 pg 94.44+4.13 96.17+5.45 56.89+4.17

EC 50 14.9 ug 278.5 g 189.8 pg

Graph showing the Antioxidant activity for fresh rhizome of Curcuma longa Linn.

ALCOHOLIC & AQUEOUS EXTRACTS USING ASCORBIC ACID AS STANDARD

Antioxidant activity of Alcoholic and A qeous Extract of
Curcuma longa in comparison to Ascorbic acid
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Values are expressed as mean = S.D., n = 4.
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RESULT & DISCUSSION

Hydrodistilled volatile oil obtained from the rhizome of Curcuma, was analyzed by GC and GC-MS. The oil composition is
summarized in Table 1. Twenty seven constituents were detected in the volatile oil out of which seven were monoterpenes (6.6%),
fifteen sesqueterpenes (85.8%) and five non-terpenic compounds. Out of seven monoterpenes, three hydrocarbon (1.5%), three alcohol
(4.8%) and one acetate (0.3%) were obtained. The major component identified in monoterpenes was p-cymen -7-ol (2.9%) followed
by linalool (1.1%). Out of fifteen sesqueterpenes, nine hydrocarbons (10.9%), three alcohols (63%), one epoxide (1.1%), one ketone
(9.7%) and one oxide (1.1%) were found. The oil contained spanthulenol (46.6%) being the major components identified followed by
B — eudesmol(15.1%), ar—turmerone (9.7%), B - selinene (2.3%), five non- terpenic compounds (7.6%) and one hydrocarbon (0.9%).
Out of seven monoterpenes three were hydrocarbons (1.5%) , three esters (5%), one aldehyde (1.7%) and one non-terpenic ester that
is ethyl-6-octadecanoate (2.6%) which was the major component followed by ethyl-6-hexadecanoate (2.1 %) and 2-hexadecenal (1.7
%).

The control DMSO showed no inhibition of growth, while all the concentrations of oil were effective against bacteria viz
Escherichia coli, Staphylococcus aureus and against gungus viz Candida albicans followed by Aspergillus niger when compared to
Chloramphenicol and Ketoconazole. Volatile oil of Curcuma longa in higher concentration showed significant antibacterial activity
against the strains of Staphylococcus aureus (16.4 mm) followed by Escherichia coli (14.2 mm), significant anti fungal activity
against Candida albicans (13.1 mm) followed by Aspergillus niger (12.5 mm).

Alcoholic extracts of Curcuma longa Linn possess more potent free radical scavenging activity with increasing
concentrations. Thus the results were comparable to the standards.

The results can prove that fresh rhizome of Curcuma longa Linn can be used in Phytotherapy.
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