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Leaf Essential Oil Composition of Citrus japonica 

from Biratnagar, Nepal

Abstract: The essential oil from the leaves of Citrus japonica, 

collected from Biratnagar, Nepal, was obtained by 

hydrodistillation and analyzed by GC-MS.  A total of 42 

compounds were identified in the oil, accounting for 99.6% of 

the oil.  The major components of the leaf oil were identified to 

be linalool (35.1%), eugenol (14.8%), geraniol (12.7%), and its 

aldehyde counterpart geranial (7.9%). The oil also contained 

smaller amount of nerol (5.3%), and (Z)-asarone (5.0%). 

GC-MS Spectroscopy: 

Results: The C. japonica leaf essential oil from Nepal significantly 

differed from the peel oils of the fruit which is reported to be mostly 

consisting of the cyclic monoterpene limonene (93.7%) and smaller 

amounts of myrcene (1.8%), a dehydrated counterpart of geraniol3,6. 

Major components of the leaf oil were found to be present in trace 

amounts in the peel oil such as linalool (0.1%), geraniol (0.05%), and 

eugenol (trace). α-Terpineol was found in similar percentages 

between the leaf and the peel oil, 0.5% and 0.4% respectively6.

Introduction: Citrus japonica Thunb. or synonymously 

known as Fortunella japonica (Thunb.) Swingle belongs to 

the Rutaceae and is native to south Asia and Asia-Pacific 

regions1. Popular mainly for their raw fruits (kumquats), C. 

japonica has also been used for its medicinal and therapeutic 

effects2.  C. japonica has been recognized for its 

antiphlogistic, antivinous, carminative, deodorant, and 

expectorant properties3.

Although Citrus plants have been studied exhaustingly 

because of their essential oil and economic importance4, very 

few works have been performed on C. japonica, and to our 

knowledge, this is the first examination of the leaf essential oil 

of this medicinal plant.

The leaf essential oil of Citrus japonica was 

analyzed by GC-MS using an Agilent 6890 GC 

with Agilent 5973 mass selective detector [MSD, 

operated in the EI mode (electron energy = 70 

eV), scan range = 45-400 amu, and scan rate = 

3.99 scans/sec], and an Agilent ChemStation data 

system. The GC column was an HP-5ms fused 

silica capillary with a (5% phenyl)-

polymethylsiloxane stationary phase, film 

thickness of 0.25 μm, a length of 30 m, 

and an internal diameter of 0.25 mm.  The carrier gas was helium 

with a column head pressure of 48.7 kPa and a flow rate of 1.0 
mL/min. Injector temperature was 200°C and detector 

temperature was 280°C.
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GC-MS spectra of C. japonica

Time (min.)

Prajwal Paudel, Prabodh Satyal and  Dr. William N. Setzer

1. Naturalmedicinalherbs.net. (2011). Natural Medicinal Herbs.                        

11 July 2011. http://www.naturalmedicinalherbs.net

/herbs/f/fortunella- japonica=round-kumquat.php 

2. Pfaf.org. (2011). Plants for a Future. 11 July 2011.http://www.pfaf.org/ 

user/Plant.aspx?LatinName=Fortunella%20japonica

3. Quijano, C.E., Pino, J.A. (2009). Volatile compounds of round kumquat 

(Fortunella japonica Swingle) peel oil from Colombia. J. Essent. 

Oil Res. 21: 483-485. 

4. Tirado, C.B., Stashenko E.E., Combariza M.Y., Martinez J.R. (1995).

Comparative study of Colombian citrus oils by high-resolution gas 

chromatography and gas chromatography-mass spectrometry. J. 

Chromatogr. A 697: 501-513.

5. Adams, R.P. (2007). Identification of Essential Oil Components by Gas 

Chromatography / Mass Spectrometry, 4th Ed. Allured 

Publishing, Carol Stream, IL, USA.

6. Choi, H. (2005).  Characteristic odor of components of kumquat 

(Fortunella japonica Swingle) peel oil. J. Agric. Food Chem. 53: 

1642-1647.

References:

Department of Chemistry, University of Alabama in Huntsvile


