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ABSTRACT 

Background: The use of ginger in aromatherapy and humidification has become a common practice since the advent 

of Covid-19 pandemic. Even though ginger will not prevent or cure Covid-19 and other viral infections, there are 

evidences that ginger can give relief from nausea, cough, nasal irritation, fatigue and aches. 

  

Methods: The oil of Zingiber officinale (ginger) from Calabar metropolis was extracted using steam distillation. Gas 

chromatography Mass Spectrometry was used to determine volatile compounds.  

 

Results: 57 compounds were identified, Zingiberene (26.85%) being the most abundant. Other compounds identified 

included Sesquiphillandrene (22.12%), Curcumene (10.69%), Eucalyptus (2.80%), Eugenol (2.70%), B-Phellandrene 

(1.65%), Bisabollene (1.52%), Pinene (0.17%) and Camphor (0.13%).   

 

Conclusion: The presence of these compounds is more likely to be responsible for the use of ginger in ethno medicine 

as in aromatherapy. 
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1. INTRODUCTION 

Ginger essential oil is derived from the root of  Zingiber officinale rhizome. Ginger has found extensive use since 

ancient times as spice and in traditional medicine for the management of various disease conditions such as joint pains, 

epigastric pains, flatulence, sore throat, nasal congestions, chills, muscle aches, runny nose and fever. Ginger was 

extensively used by King Henry VIII in 1528 during the mysterious sweating sickness pandemic (sudor anglicus) that 

swept through Europe during his reign as King. In recent times, ginger hydroethanol extracts are used extensively as 

analgesics, anti-cancer, anti-diabetic, hepato-protective and nephro-protective agents [1]. Since the advent of Covid-

19, the use of ginger especially in aromatherapy and humidification have become a common practice. Even though 

ginger will not prevent or cure Covid-19 and other viral infections, there are evidences that ginger can give relief from 

nausea, aches and respiratory congestions [2]. Numerous investigations have been carried out to isolate and 

characterize the bioactive compounds responsible for its pharmacological activities. Results indicate that ginger 

contains monoterpenoids, sesquiterpenoids, phenolic compounds and their derivatives, aldehydes, ketones, alcohols, 

esters that maybe responsible for their activities [3]. The aim of this work is to investigate the chemical composition 

of ginger oil responsible for its medical use as anti-inflammatory, analgesic, carminative, expectorant, anti-nausea, 

appetite-boosting agent. 
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2. MATERIALS AND METHODS 

2.1 Materials 

2.1.1. Equipment 

Clavenger hydrodistillation apparatus, Shimadzu GC-MS system model QP2010, kenwood blender, BL 335, 

anhydrous sodium sulphate (Sigma-Aldrich). 

1.1.2. Biological materials 

Rhizomes of ginger were collected from Etim Edem Park in Calabar, Cross River State, Nigeria. 

2.2 Methods 

2.2.1. Extraction procedure 

Essential oils are volatile and aromatic, the preferred method for essential oil extraction is steam distillation. 

The rhizomes were washed to remove adhering soil particles, peeled and washed again in clean water. Rhizomes, 100 

g were chopped into pieces, blended with 300 ml distilled water using a domestic kenwood blender, BL 335. The 

blended material was then macerated for 10 min before steam distillation using a clavenger hydrodistillation unit to 

extract essential oil [4]. A flask containing the homogenate was heated for 3 hours at 90oC and the condensed vapour 

separated using a separator. The extracted oil was treated with anhydrous sodium sulphate to remove suspended and 

dissolved water. The percentage yield of the oil obtained was 0.364%. The extracted oil was stored in an amber bottle 

at 4oC for future use. 

2.2.2. GC-MS analysis 

Sample was analyzed on a Shimadzu GC-MS system model QP2010, with medium polarity capillary column SLB-5 

ms supelco column (Length 30.0 m x Thickness 0.20 mm x Diameter 0.20 mm) with helium gas as carrier gas. The 

column oven temperature was at 50oC for 1 min and increased at a rate of 5o min-1 to a final temperature of 150oC. 

Injector and detector temperatures were maintained at 200 and 250oC respectively, 0.2 µl of sample was injected using 

a splitless injection mode. Analytical conditions were as follows: Temperature program 50-200oC, 5oC min-1, 

isothermal at 200oC, Injector temperature 250oC, Helium carrier gas velocity 30 cms-1, Ion source temperature 200oC, 

Ionization voltage 70 ev, Electron multiplier voltage 2600 v, Total run time was 18 min. 

2. RESULTS 

Identification of volatile oil compounds extracted from ginger was achieved using GC-MS (Figure 1). Fifty seven 

compounds were identified, these include: Zingiberene (26.85%), Sesquiphillandrene (22.12%), Curcumene 

(10.69%), Eucalyptus (2.80%), Eugenol (2.70%), B-Phellandrene (1.65%), Bisabollene (1.52%), Pinene (0.17%) and 

Camphor (0.13%).  

3. DISCUSSION 

In this study, the principal constituent was zingiberene, a sesquiterpene responsible for the characteristic scent of 

ginger. Zingiberene exhibits antiviral, antioxidant and antiseptic properties. The antioxidant property of zingiberene 

explains why ginger is refreshing and capable of reducing stress associated with free radical scavenging that damage 

cells by oxidation [5].  Sesquiphillandrene and eugenol present are also known to have antiviral and antibacterial 

properties. Their carminative property makes ginger very useful in expelling gas from the stomach and small intestine 

relieving flatulence and abdominal pain [6] The antiviral, antiseptic and bactericidal properties of ginger are enhanced 

by the presence of the peppery and minty B-Phellandrene [5]. Ginger is very useful in the treatment of hypertension. 

It contains Curcumene, a compound known to have hypotensive and anti-inflammatory properties [7]. Pinene and 

eugenol are potent bronchodilators with expectorant properties [8,9,10]. This is responsible for the use of ginger in 

asthma and cough. The decongestant property of B-Phellandrene and eucalyptus is also useful for the alleviation of 
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asthma and cough [10,11]. Ginger oil is used in cosmetic or topically to soothe redness in bacteria associated acne, 

aging and tanning because it contains Bisabollene which is known to exhibit anti-inflammatory and anti-allergy 

properties as well as exude a warm fruity aroma characteristic of the orients [12]. 

4. CONCLUSION 

In conclusion, ginger is not only a dietary condiment used for flavouring but also a herb that have been in use over the 

years for medicinal purposes, treating various ailments. Its chemical analysis reveals the presence of diverse 

compounds that clearly defines its medicinal functions as seen in its extensive use in the recent Covid-19 pandemic. 

 

Acknowledgment 

The authors are grateful to the staff of Central Research Laboratory, FIIRO for their immense contributions. 

Conflict of Interest 

The authors declare no conflict of interest. 

Author Contributions:  

Grace Akpanika wrote the paper. Efiong Nkanor and Gloria Ayoola revised the paper. All authors have read and 

agreed to the published version of the manuscript. All authors are responsible for funding. 

EFERENCES 

[1] Mbaveng A, Kwete V. Zingiber Officinale. Medicinal spices and Vegetables from Africa. Elsevier. 2017: 

637-39. 

[2] National Academy of Sciences: Ginger does not prevent or cure Covid-19. 500 5th Street, NY, Washington 

DC. 20001. 2020:1-2. 

[3] Kalirajam R, Gowramma B, Srikath J, Vadivelan R. Activity of phytochemical constituents of black pepper, 

ginger and garlic against Corona virus (Covid-19): An Insilico Approach. International journal of Health and 

Allied Sciences. Med Know Publications and media Ltd. 2020; 9(3) 

[4] AOAC: Official Methods of Analysis. 14th ed. Wasshington DC. Association of Official Analytical Chemists. 

1984 

[5] Humayun R, Almas Begum, Syed Atif Raza, Zia Mohy-Ud-Din Khan, Hamad Yousaf  and Ayesha Tariq. 

Antimicrobial property and phytochemical study of ginger found in local area of Punjab, Pakistan. 

International Current Pharmaceutical Journal. 2015; 4(7): 405-409. 

[6] Jalal BZ and Nasroallah MK.  Physiological and pharmaceutical effects of Ginger (Zingiber officinale 

Roscoe) as a valuable medicinal plant.  European Journal of Experimental Biology. 2014; 4(1):87-90.           



Akpanika et al: Steam Distillation and Gas Chromatographic Analysis of Volatile Components of 

Zingiber officinale  

 
[7] Amir H , Makan P , Ehsan G , Amirhossein S. The effect of Curcumin/Turmeric on blood pressure 

modulation: A systematic review and meta-analysis. Elsevier. 2019. doi: 10.1016/j.phrs.2019.104505. 

[8] Falk, A.A., M.T. Hagberg, A.E. Lof, E.M. Wigaeus-Hjelm, and Z.P. Wang. Uptake, distribution and 

elimination of alpha-pinene in man after exposure by inhalation. Scand J Work Envir Health 1990; 16(5):372-

8. 

[9] Gaber EB, Luay M. A, Lamiaa GW, Amany MB, Eman HN and Eman KR. Syzygium aromaticum L. 

(Myrtaceae): Traditional Uses, Bioactive Chemical Constituents, Pharmacological and Toxicological 

Activities. Biomolecules. 2020; 10 (202): 2-16 

[10] Mohaddese M. Zingiber officinale Rosc. Essential oil, a review on its composition and bioactivity. Mahboubi 

Clinical Phytoscience 2019; 5(6):2-12 

[11] Angela E. Sadlon, DWL. Immune-Modifying and Antimicrobial Effects of Eucalyptus Oil and Simple 

Inhalation Devices. Alternative medicine review: a journal of clinical therapeutic 2010; 15(1):33-47 

[12] Michael Z and Chu H. Hydrocarbons Significance in the flavor and fragrance industries. Perfumer and 

flavonist. Research gate. 2009: 34 

 

Figure 1: Shows the capillary gas chromatogram of ginger volatile components. Volatile compounds were identified 

as shown in table 1. 

 

Table 1: Volatile compounds obtained from ginger oil 
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