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 
Abstract—Natural products from herb have been used in 

different aspects of life as a result of their various biological 
activities. Generally, plant growth and production of secondary 
compounds largely depend on environmental conditions. To better 
understand this correlation, study on biological activity and soil 
parameter is necessary. This research aims to study the soil 
parameters which affect the efficiency of the antioxidant activity of 
essential oils extracted from the Zingiber zerumbet in three areas of 
Thailand, including Min Buri district, Bangkok province; Muang 
district, Chiang Mai province and Kaeng Sanam Nang district, 
Nakhon Ratchasima province. The soil samples in each area were 
collected and analyzed in the laboratory. The essential oil of Z. 
zerumbet in each province was extracted and tested for antioxidant 
activity by hydrodistillation method and DPPH (2,2-diphenyl-1-
picrylhydrazyl radical) assay, respectively. The results showed that, 
the soil parameters such as pH, nitrogen, potassium and phosphorus 
elements and exchange of cations of soil specimen from Nakhon 
Ratchasima province were the highest (P<0.05) (6.10 ±0.03, 0.15 ± 
0.04 percent of total nitrogen, 16.67 ± 0.46 mg/L, 3.35 ± 0.65 mg/kg 
and 12.87 ± 0.11 cmol/kg, respectively). In addition, IC50 (Inhibition 
Concentrtion of antioxidant at 50%) of Z. zerumbet essential oil 
collected from Nakhon Ratchasima showed the highest value 
(P<0.05) (1,400 µg/mL). In conclusion, the soil parameters are once 
important factor for the efficiency of essential oils extract from Z. 
zerumbet.  
 

Keywords—Antioxidant, essential oil, herb, soil parameter, 
Zingiber zerumbet. 

I. INTRODUCTION 

INGIBER zerumbet (L.) Smith is a monocotyledonous 
plant commonly known as the pinecone or shampoo 

ginger that is widely cultivated in tropical and subtropical 
regions around the world [1]-[4] including Thailand. As 
described in Koga’s study [1], Z. zerumbet rhizome was used 
for medical purposes including, inflammation, diarrhea, 
stomach cramps, bacterial infections, fever, flatulence, 
allergies and poisoning treatments.  

Essential oils are one type of natural products found in 
plants that have been gaining interest among researchers 
because of their antioxidant activities [5]-[11]. However, the 
activity largely depends upon the essential oil content and 
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compositions. Boyle et al. [12] showed that the essential oil 
content of rosemary plants was affected by growth conditions 
including growing medium as well as fertilization regime. 
Other studies also demonstrated a relationship between soil 
conditions and the compositions of essential oils extracted 
from Salvia desoleana [13], Flos lonicerae [14] and 
Lavandula angustifolia [15]. This suggests the importance of 
growth conditions in essential oil production. Z. zerumbet 
(Fig. 1) has also been known for their benefits in traditional 
Thai medicine. This may be attributed to essential oils 
produced in plant rhizhomes. The main interest of the present 
study is to determine the effects of soil conditions on the 
production of essential oils by Z. zerumbet collected from 
different areas in Thailand. Additionally, essential oil samples 
were also examined for their antioxidant activity. 

II. MATERIALS AND METHODS 

A. Plants and Soils 

The rhizomes of Zingiber zerumbet (Figs. 2-4) and soil 
samples were collected from three areas of Thailand, including 
Min Buri district, Bangkok province; Muang district, Chiang 
Mai province and Kaeng Sanam Nang district, Nakhon 
Ratchasima province. 

B. Soil Preparation and Soil Parameters Analysis  

Soil samples from each area were collected from five points 
over the planting area. Soils were gouged out with a shovel at 
15 cm depth in a V shape. Soils obtained from five points of 
the same area were pooled together in a plastic bag [16]. Then, 
the soils were analyzed for pH, nitrogen (Kjeldahl method), 
phosphorus (Molybdenum blue method) and potassium 
contents (Atomic absorption spectrophotometry (AAS)). The 
soil cation exchange (CEC) was also determined [17].  

C. Blended Z. zerumbet Rhizome Preparation  
The rhizomes of Z. zerumbet were thoroughly washed, 

sliced and baked to 60 °C for 3 days. Subsequently, samples 
were blended thoroughly in a blender and used for extraction 
of essential oils. 

D. Extraction of Z. zerumbet Essential Oils  

Seventy-five grams of blended samples were put into a 
container and added with 300 mL of distilled water. The 
extraction was performed by hydrodistillation in distilling 
apparatus for 2 hrs. Essential oils were collected in a brown 
bottle that was wrapped with aluminum foil and stored at 4 °C 
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