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Abstract: The essential oils hydrodistilled from root and rhizome of Zingiber niveum Mood & Theilade from Laos were analyzed by 

GC-MS technique. A total of 28 compounds were identified. Major components of the essential oils from its root were found to be 

elemicin (60.97%), 3β-24-methylene-9,19-cyclolanostan-3-ol (17.67%) and pentadecane (12.73%), whereas those from its rhizome 

included elemicin (69.46%), pentadecane (18.85%) and α-pinene (2.56%). 
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1. Introduction  

The genus Zingiber is a rhizomatous herb, belonging to the family Zingiberaceae, mostly distributed in the 
tropics and subtropics, especially in Southeast Asia. Several Zingiber species have long been known for their uses 
as foods, spices and medicines. Plants in genus Zingiber are ethnomedically used in the treatment of cough, 
dysentery, indigestion, stomach ache, head ache, muscle pain and constipation [1-8]. 

Many Zingiber species have been previously studied for their essential oil constituents such as Z. cassumunar 
[9], Z. officinale [10-12], Z. spectabile [13-14] and Z. zerumbet [15]. However, there are no previous reports on 
chemical constituents of essential oils from roots and rhizomes of Z. niveum. The aim of this study was to identify 
chemical compositions of essential oils present in fresh roots and rhizomes of Z. niveum from Laos. 

2. Materials and Methods 

2.1 Plant Material 

Fresh roots and rhizomes of Z. niveum were purchased in August 2014 from Laos merchant at Chatuchak 
market, Bangkok, Thailand. The plant sample was identified by Assist. Prof. Thaya Jenjittikul. The voucher 
specimen of this plant was deposited at Faculty of Pharmacy, Rangsit University, Thailand. 
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2.2 Extraction Procedure 

The fresh roots and rhizomes of Z. niveum (100 g) were washed with tap water, air dried and then blended into 
small pieces with the blender. The ground material of the plant was subjected to hydrodistillation using Clevenger 
apparatus for 3 hr. The oils were collected and stored at 4°C in air-tight containers before analyzed by GC-MS 
technique. 

2.3 GC-MS Analysis 

Essential oils were diluted in ethanol (HPLC grade, Merck, Germany) with the oil to ethanol ratio of 1:100 by 
volume and were analyzed by an Agilent Technologies 7890A GC system-equipped with a 5975C inert XL EI/CI 
MAD with Triple-Axis Detector. The DB-5 MS (phenyl arylene polymer virtually equivalent to 5% phenyl 
methylpolysiloxane) capillary column (30 m in length, 0.25 mm i.d., and 0.25 µm in thickness) was used as 
stationary phase. The carrier gas was Helium with the flow rate of 1 ml/min. One microliter of diluted oil was 
injected using GC sampler 80 autosampler (split ratio 1:20). The operating condition of GC oven temperature was 
started at 60°C for 1 min, ramped at the rate of 3°C/min to 240°C and hold for 5 min. The GC injector and 
GC-MSD interface temperatures were set at 180°C and 290°C, respectively. MS operating parameters were ion 
source 230°C; electron impact ionization positive mode at 70 eV with scan mass range of 40-650 m/z, scan rate 
2.42 amu / second. 

2.4 Identification of Oil Components 

Essential oil components were identified by comparing their mass fragmentation pattern with Adams Essential 
Oil Mass Spectral library. The amount of each oil component was determined on the basis of peak area 
measurement. 

Table 1 Essential oil components of roots and rhizomes of Z. niveum 

Chemical components KIa Content [%] 

  Root Rhizome 

α-Pinene 939 0.92 2.56 

Camphene 954 0.47 1.22 

Sabinene 975 - 0.07 

β-Pinene 979 1.24 2.30 

β-Myrcene 990 0.11 0.23 

β-Phellandrene 1002 tr tr 

3-Carene 1011 tr 0.07 

O-Cymene 1026 tr 0.05 

Limonene 1029 0.13 0.25 

β-Ocimene 1050 - 0.03 

γ-Terpinene 1059 0.08 0.10 

Terpinolene 1088 - 0.05 

Linalool 1096 0.12 0.85 

Camphor 1146 - 0.05 

Borneol 1169 0.25 0.25 
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Geranial 1267 tr - 

Bornyl acetate 1288 0.08 0.23 

Tridecane 1300 0.07 0.05 

α-Copaene 1376 0.08 0.09 

Caryophyllene 1419 0.41 - 

Pentadecane 1500 12.73 18.85 

α-Farnesene 1505 0.50 0.41 

Elemicin 1557 60.97 69.46 

iso-Elemicin 1570 2.23 2.53 

Heptadecane 1700 0.21 0.29 

3β-24-Methylene-9,19-cyclolanostan-3-ol  - 17.67 - 

Butyl 9,12-octadecadienoate - 0.65 - 

9,17-Octadecadienal - 0.97 - 

a Kovats index is determined relative to n-alkanes (C6–C24) on a DB-5 MS column; tr< 0.05%; – not detected. 

3. Results and Discussion 

The hydrodistillates of fresh roots and rhizomes of Z. niveum were clear and pale yellow oils with the percent 

yields of 0.10 and 0.12% v/w, respectively. The chemical constituents of the essential oils, their peak area 

percentages and Kovats Indices (KIs) are compiled in Table 1, in order of their elution on the DB-5 MS column.  

Twenty-four compounds, corresponding to 99.89%, were identified in the root oil, while 23 compounds, 

corresponding to 100%, were identified in the rhizome oil. The root and rhizome oils were very rich in 

phenylpropanoids (63.20% and 71.99%), comprising mainly elemicin (60.97% and 69.46%). 

The experimental results were difference from previously reported. Phenylpropanoids, elemicin, were found to 

be the main chemical constituents in root and rhizome oil of Z. niveum while other Zingiber species such as  

Z. ottensii, Z. spectabile and Z. zerumbet gave oxygenated sesquiterpenes, zerumbone, as the main chemical 

constituents [14-16]. In addition, elemicin and iso-elemicin together with tridecane, pentadecane, heptadecane, 

3β-24-methylene-9,19-cyclolanostan-3-ol, butyl 9,12-octadecadienoate and 9,17-octadecadienal were reported for 

the first time in Zingiber oil. 

4. Conclusion 

This is the first report on essential oil compositions of roots and rhizomes of Z. niveum. The results obtained 

might be used as additional information for phytochemical and chemotaxonomic studies of the Zingiber genus in 

further. 
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