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Hedychium species are perennial rhizomatous herbs with high-quality terpenoids. In the present study, the essential oil 
yield and composition from dried rhizomes of Hedychium taxa collected from the Western Ghats of India were evaluated. 
Essential oils were obtained by hydro-distillation, and the yield varied from 0.4–3.96% (v/w). The components were 
identified by gas chromatography, flame ionisation detector, and gas chromatography-mass spectrometry. A total of 73 
components were identified among the eight taxa, and a maximum of 90.20% (31 compounds) and a minimum of 66.41% 
(36 compounds) of the oil constituents were identified from Hedychium matthewii and Hedychium forrestii var. forrestii, 
respectively. β-linalool was the major constituent in the oils of Hedychium coronarium (17.72%), H. forrestii (25.38), 
H. flavescens (18.64%), and H. matthewii (48.41%). β-pinene was the major constituent in the oils of H. forrestii var.
palaniense (18.31%) and H. flavum (20.17%), whereas 1,8-cineole was the dominant component in H. venustum (25.81%)
and α-cadinol in H. spicatum (18.59). The results showed that geographic factors greatly influence the essential oil
composition in Hedychium. Essential oil composition in H. coronarium and H. spicatum from the Western Ghats
significantly differs from other geographical regions of origin. Hence, H. coronarium and H. spicatum from the Western
Ghats are two chemotypes for rhizome essential oils.
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Introduction 
Essential oils are assemblages of volatile compounds, 

having a characteristic odour and density, produced by 
plants1-2. These molecules are derived mostly from three 
biosynthetic pathways, namely, the mevalonate pathway 
(sesquiterpenes), the methylerithrytol-pathway (mono- 
and diterpenes), and the shikimic acid pathway 
(phenylpropenes). Essential oils are found in different 
parts of the plants, such as flowers, leaves, rhizomes, 
roots, seeds, fruits, wood and bark2, and several of these 
compounds have diverse ecological functions1. Essential 
oils constitute many compounds, which show 
tremendous variation in their composition1. They have 
characteristic odour, antimicrobial activity, antioxidant 
potential, anti-inflammatory activity, cancer chemo-
protective activity, cytotoxicity, allelopathic activity, 
repellent and insecticidal activity, etc. Therefore, they 
are extensively used in perfumery, pharmaceutical and 
medicinal applications, health and wellness, veterinary 

medicines, agriculture applications, aromatherapy, and 
the cosmetics industry2. Those plant species possessing 
an essential oil of commercial interest may be referred to 
as “Essential oil plants”, and they have growing 
demand3. Qualitative and quantitative differences in 
essential oil composition are often found among the 
populations of a species. This may be either due to 
genetic differences or due to environmental influences. 
In general, the differences due to genetic variations are 
often higher than those of environmental conditions. 
At the same time, essential oil formation greatly depends 
on climatic conditions, particularly irradiance, 
temperature, day length, water supply, and biotic factors 
such as symbiosis4-5. 

Zingiberaceae, one of the key plant families, is a 
principal source of raw materials for food, medicines, 
spices, perfume, dyes, and aesthetics6. Alpinia, 
Amomum, Costus, Curcuma, Elettaria, Hedychium, 
Kaempferia, and Zingiber are the major economically 
and medicinally important genera of Zingiberaceae, 
which are characterised by the presence of essential 
oils and oleoresins7. The genus Hedychium comprises 
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more than 80 species mainly distributed in India, 
China, and southeast Asia8-9. As a key member of the 
Zingiberaceae family, it is widely used in the perfume 
industry, and the starch found in its rhizomes and 
aerial stems serves as a raw material for paper10-11. 
Moreover, Hedychium species are popular among 
ornamental plants because of their diverse and showy 
flowers, sweet fragrance, and attractive foliage12. 

Hedychium species are one of the principal sources of 
various essential oil components having pharmaceutical 
and other industrial applications13. Essential oils 
extracted from Hedychium aurantiacum, H. coronarium, 
H. ellipticum, H. forrestii var. palaniense and  
H. matthewii, H. spicatum displayed good antimicrobial 
and antioxidant activity14-18. The growth of 
Staphylococcus aureus and S. epidermidis was inhibited 
by the essential oil obtained from the flower and leaf of 
H. gardnerianum in vitro19. Rhizome oils of H. larsenii 
inhibited the growth of Gram-positive and Gram-
negative bacteria20. In a comprehensive study, 
Rajasekaran et al.21 reported the antifungal activity of 
seventeen species of Hedychium volatile oils against 
Aspergillus flavus and Fusarium verticillioides. Miranda 
et al.,22 demonstrated the inhibitory potential of leaves 
and rhizome oils of H. coronarium against the coagulant 
and fibrinogenolytic activities induced by snake venoms. 
Moreover, insecticidal activities of essential oils from 
different Hedychium species were analysed by 
Sakhanokho et al.13. At the same time, isolated essential 
oil constituents are also reported to possess various 
biological properties. α-pinene and β-pinene are reported 
to have properties such as antidiabetic, antimicrobial, 
anti-acetylcholinesterase, anti-allergic, anti-
inflammatory, anticoagulant, antitumor, antimalarial, 
antioxidant, and cytotoxicity. Linalool has various 
activities, including anticancer, antioxidant, 
antibacterial, anti-inflammatory, and insect-repellent 
properties. 1,8-cineole has antimicrobial, mucolytic, 
broncholytic, anti-inflammatory, antigenotoxic, 
antifungal against Candida albicans, and insecticidal 

against Rhodnius prolixus. Terpinen-4-ol, T-muurolol, 
and limonene exhibit antibacterial and antifungal 
properties. α-terpineol shows pharmacological effects 
such as anti-inflammatory, antihypertensive, 
antiproliferative, and cytotoxic activities, while α-
humulene possesses properties such as analgesic, anti-
inflammatory, and antineoplastic activities23-24. 
Considering all the above-mentioned facts, Hedychium 
species are potential sources of natural alternatives to 
synthetic antibiotics, antifungals, and insecticides12. 

Essential oils isolated from different populations of 
Hedychium from diverse geographical origins show 
variation in their essential oils composition12. As an 
important source of valuable essential oils, it is 
important to study the qualitative and quantitative 
variations in essential oil composition of Hedychium 
species/accessions across different geographical 
regions. A comprehensive study on the essential oil 
profiling of Western Ghats’ Hedychium is unavailable. 
Earlier, there was little consensus on the number of 
species of Hedychium in the Western Ghats of India as 
either three or four. However, recent studies revealed 
the exact diversity of Hedychium in the Western Ghats 
and the number of taxa is found to be eight9,25-27. Based 
on these considerations, the present study examined the 
essential oil profile of Hedychium species growing in 
the Western Ghats of India. 

 

Materials and Methods 
 

Plant material 
The rhizomes of all taxa were collected from their 

natural habitats in the Western Ghats during October 
and November 2017 (Table 1). The taxonomic 
identification of the species and varieties (Fig. 1) was 
done by the authors (Dr. Bince Mani, Department of 
Botany, St. Thomas College, Palai, Kottayam, Kerala 
and Dr. Sinjumol Thomas, Department of Botany, 
Carmel College, Mala, Thrissur, Kerala) and the 
voucher specimens (Table 1) of all the taxa are 
deposited at Rapinat Herbarium (RHT), St. Joseph’s 

Table 1 — The oil yield percentage from dried rhizomes of Hedychium taxa 

S. No. Name Collection locality Voucher No. Average oil yield  
(% v/w) 

1 H. coronarium Munnar, Kerala RHT65120 0.43 
2 H. forrestii var. forrestii Idukki, Kerala RHT65146 0.76 
3 H. forrestii var. palaniense Kodaikanal, Tamilnadu RHT65200 1.23 
4 H. flavescens Munnar, Kerala RHT65134 0.40 
5 H. flavum Nilgiri, Tamilnadu RHT66466 0.86 
6 H. venustum Vagamon, Kerala RHT65495 3.96 
7 H. spicatum Munnar, Kerala RHT65122 2.46 
8 H. matthewii Idukki, Kerala RHT65615 1.63 
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College, Tiruchirappalli, Tamil Nadu. The materials 
were washed thoroughly to remove adhering soil 
particles. The rhizomes were dried at room 
temperature after being cut into small pieces. 
 
Essential oil extraction 

The coarse powder of the dried rhizomes (25 g) 
was hydrodistilled for 3 hours using Clevenger 
apparatus. The extraction of essential oil was 
performed three times. Anhydrous sodium sulphate 
was used for removing traces of water molecules and 

kept at 4°C for essential oil profiling. The essential oil 
yield was determined as a percentage on the dry 
weight basis of each sample. The weight of the 
sample is the most influential factor in the oil 
extraction process. A larger sample size facilitates 
higher oil recovery because more sample molecules 
can dissolve in the solvent, leading to a more efficient 
extraction process. Furthermore, drying and grinding 
the samples into a powder can help achieve complete 
oil release, resulting in enhanced oil recovery with 
increased sample weight28. 

 
 

Fig. 1 — Hedychium taxa present in the Western Ghats of India collected for the study. a) H. coronarium; b) H. forrestii var. forrestii; c)
H. forrestii var. palaniense; d) H. flavescens; e) H. flavum; f) H. venustum; g) H. spicatum; and h) H. matthewii. 
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Characterisation and identification of essential oil constituents 
GC/MS analyses were performed using Shimadzu 

GC-2010 gas chromatograph-flame ionisation detector 
(GC-FID) equipped with DB-5 column and QP 2010 
mass spectrometer (MS). Approximately 0.1 µL of 
essential oil sample, carried by Helium at a flow rate of 
1 mL/min, was injected into gas chromatography (GC) 
and gas chromatography/mass spectrometry (GC/MS) 
analysis. Individual constituents were identified by 
matching their mass spectra and linear retention indices 
(LRI) with the library (NIST and Wiley) provided by the 
instrument software, online databases (http://webbook. 
nist.gov/chemistry; http://www.flavornet.org) and 
published literature29. 

Results  
The isolated essential oils were pale yellow to 

yellow, and the yield ranged from 0.4 to 3.96%. The 
highest yield was obtained from the rhizome of 

Hedychium venustum (Table 1). Essential oils 
obtained from each taxon were relatively complex 
mixtures and recorded more than 60 area peaks per 
sample (Fig. 2). The oils were chiefly mixtures of 
monoterpenes, and sesquiterpenes and a total of 
73 compounds were identified, which are given in 
Table 2. A large number of unknown compounds with 
moderately high to low percentages of occurrence 
were also noticed. 

Among the 73 compounds identified, thirty-nine 
compounds were monoterpenes and thirty-four 
sesquiterpene compounds and accounted for 53.42 and 
46.58%, respectively. The hydrocarbon and oxygenated 
terpene composition was 60.27 and 39.73%, 
respectively. However, it is remarkable that there was 
great variability in the composition of hydrocarbon and 
oxygenated terpenoids among monoterpenoids and 
sesquiterpenoids. The oxygenated compounds (22) 
accounted for the major part of the monoterpene class,  

Fig. 2 — GC-MS chromatogram of essential oil, a) H. coronarium; b) H. forrestii var. forrestii; c) H. forrestii var. palaniense; d) 
H. flavescens; e) H. flavum; f) H. venustum; g) H. spicatum; and h) H. matthewii.
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Table 2 — Chemical composition of rhizome essential oils from Hedychium taxa 

No Compounds RI Molecular 
formula 

Chemical  
class 

Peak area % 

H. 
coronarium 

H. 
 forrestii 

var. forrestii 

H.  
forrestii var. 
palaniense 

H. 
flavescens 

H.  
flavum 

H. 
venustum 

H.  
spicatum 

H. 
matthewii 

1 α-thujene 924 C10H16 Monoterpene 0.14 0.52 0.49 0.14 0.16 0.17 0.07 0.53 

2 α-pinene 932 C10H16 Monoterpene 4.4 6.37 4.93 7.03 6.8 0.94 0.58 2.89 

3 Camphene 946 C10H16 Monoterpene 0.51 0.88 1.44 0.55 0.61 0.09 0.01 3.97 

4 β-myrcene 958 C10H16 Monoterpene 0.47 0.48 0.62 0.94 0.72 0.18 0.11 0.45 

5 (+) Sabinene 969 C10H16 Monoterpene 0.01 – – – – 0.37 0.13 1.59 

6 β-pinene 974 C10H16 Monoterpene 16.64 19.89 18.31 18.59 20.17 2.53 0.81 7.01 

7 α-phellandrene 1002 C10H16 Monoterpene 0.06 0.23 0.26 0.79 0.46 – – 0.34 

8 3-carene 1008 C10H16 Monoterpene – 0.07 0.06 0.31 0.19 – – 0.13 

9 α-terpinene 1014 C10H16 Monoterpene 0.28 – 0.77 0.28 0.25 – – – 

10 4-carene 1014 C10H16 Monoterpene – 0.45 – – – 0.08 0.02 0.41 

11 p-Cymene 1020 C10H14 Monoterpene 0.42 1.09 – – 2.48 0.04 – 1.33 

12 Limonene 1024 C10H16 Monoterpene – – – – – – – 1.27 

13 1,8-cineole 1026 C10H18O Monoterpenoid 14.83 0.39 12.04 16.42 12.66 25.81 17.91 0.16 

14 (Z)-β-ocimene 1032 C10H16 Monoterpene 0.01 0.01 0.05 – 0.08 0.01 – 0.03 

15 (E)-β-ocimene 1044 C10H16 Monoterpene – 0.01 – – – – – 0.11 

16 γ-terpinene 1054 C10H16 Monoterpene 1.16 1.77 1.94 2.18 1.51 0.22 0.08 1.32 

17 4- thujanol 1065 C10H18O Monoterpenoid 0.13 0.03 0.24 0.24 0.04 – 0.03 0.17 

18 Linalool oxide 1067 C10H18O2 Tetrahydrofurans – 0.12 – – – 0.36 – 1 

19 α-terpinolene 1086 C10H16 Monoterpene 0.44 0.38 0.48 0.64 0.27 – 0.02 – 

20 β-linalool 1095 C10H18O Monoterpenoid 17.72 25.38 17.75 18.64 15.87 20.7 0.11 48.41 

21 Fenchol 1114 C10H18O Monoterpenoid 0.27 0.08 0.04 – 0.03 – – 0.02 

22 α-campholenal 1122 C10H16O Monoterpenoid 0.36 – – – – – – – 

23 P-menth-2-en-1-ol 1118 C10H18O Monoterpenoid – 0.22 0.28 – – 0.04 0.22 0.27 

24 L-pinocarveol 1135 C10H16O Monoterpenoid 0.54 – – – – – – – 

25 Verbenol 1137 C10H16O Monoterpenoid – – – 0.14 – – – – 

26 L-camphor 1141 C10H16O Monoterpenoid 0.08 0.04 0.09 – 0.05 0.03 0.02 0.14 

27 Pinocarvone 1160 C10H14O Monoterpenoid 0.46 0.12 0.08 – 0.07 – – 0.1 

28 Borneol 1165 C10H18O Monoterpenoid 0.71 0.42 1.62 1.33 0.91 – – 7.53 

29 L-4-terpineol 1174 C10H18O Monoterpenoid 4.68 5.41 5.45 1.74 0.95 1.4 0.65 6.67 

30 α- terpineol 1186 C10H18O Monoterpenoid 2.29 1.17 1.58 2.22 0.9 2.1 1.17 0.79 

31 Myrtenal 1195 C10H14O Monoterpenoid 1.17 – – – 0.2 – – – 

32 (E) Piperitol 1207 C10H18O Monoterpenoid – – – – – – – 0.27 

33 β-citronellol 1223 C10H20O Monoterpenoid – – – – – 0.04 0.03 – 

34 (Z) carveol 1226 C10H16O Monoterpenoid 0.05 – – – – – – – 

35 Nerol 1227 C10H18O Monoterpenoid – 0.04 – – 0.03 – – – 

36 Bornyl acetate 1287 C12H20O2 Monoterpenoid – – 0.03 0.11 – – – 2.00 

37 Thymol 1289 C10H14O Monoterpenoid – – – 0.12 – – – 0.11 

38 Perillol 1295 C10H16O Monoterpenoid – 0.02 – – – – – – 

39 δ-elemene 1335 C15H24 Sesquiterpene 0.07 – 0.04 0.78 2.06 – – – 

40 α-cubebene 1345 C15H24 Sesquiterpene – – – 0.04 – 0.09 0.19 – 

41 α-terpineol 1346 C10H18O Monoterpenoid 0.22 – 0.19 – – – – 0.79 

42 Copaene 1374 C15H24 Sesquiterpene – – – 0.06 0.05 0.21 0.46 – 

43 β-cubene 1387 C15H24 Sesquiterpene – – – – 0.23 – 0.04 – 

44 β-elemene 1389 C15H24 Sesquiterpene 0.02 – – 0.36 0.3 0.1 0.11 – 

45 α-gurjunene 1409 C15H24 Sesquiterpene – – – 0.79 1.35 – – – 

46 α–cedrene 1410 C15H24 Sesquiterpene – – 0.17 – – – – 0.1 

47 β-caryophyllene 1417 C15H24 Sesquiterpene – 0.11 0.13 – – 0.48 0.74 – 

48 γ-elemene 1434 C15H24 Sesquiterpene 0.02 – – – 1.49 – – – 

49 Alloaromadendrene 1458 C15H24 Sesquiterpene – 0.08 – 0.23 0.17 0.43 0.69 – 

50 Aromadendrene 1439 C15H24 Sesquiterpene – 0.06 – – – – – – 

(Contd.)
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Table 2 — Chemical composition of rhizome essential oils from Hedychium taxa 

No Compounds RI Molecular 
formula 

Chemical  
class 

Peak area 
% 

No Compounds RI Molecular 
formula 

Chemical 
class 

Peak area 
% 

No 

     H. 
coronarium 

H. 
 forrestii 

var. forrestii 

H.  
forrestii var. 
palaniense 

H. 
flavescens 

H.  
flavum 

H. 
venustum 

H.  
spicatum 

H. 
matthewii 

51 β-farnesene 1440 C15H24 Sesquiterpene – – – – – – 3.43 – 

52 α-caryophyllene 1452 C15H24 Sesquiterpene – 0.14 – – – 1.37 – – 

53 Epi – bicyclo-
sesquiphellandrene 

1465 C15H24 Sesquiterpene – – – – – 0.14 – – 

54 γ-muurolene 1478 C15H24 Sesquiterpene – 0.03 – – – 0.59 1.06 – 

55 Germacrene D 1484 C15H24 Sesquiterpene – – 0.17 – 0.32 – – – 

56 β-selinene 1489 C15H24 Sesquiterpene 0.22 – – – 0.69 0.1 – – 

57 Valencene 1496 C15H24 Sesquiterpene – – – – 0.05 – – – 

58 α-selinene 1498 C15H24 Sesquiterpene 0.27 0.05 – – – – – – 

59 α-muurolene 1500 C15H24 Sesquiterpene – – – – – 0.52 1 – 

60 β-Bisabolene 1505 C15H24 Sesquiterpene – 0.05 0.04 – – – – – 

61 γ-cadinene 1513 C15H24 Sesquiterpene 0.01 – – – – 1.05 – – 

62 β-sesquiphellandrene 1521 C15H24 Sesquiterpene – – 0.1 – – – – 0.29 

63 δ-cadinene 1522 C15H24 Sesquiterpene 0.04 0.08 – 0.63 0.81 2.82 4.82 – 

64 α-cadinene 1526 C15H24 Sesquiterpene – – – – 0.8 0.2 – – 

65 Germacrene B 1532 C15H24 Sesquiterpene – 0.05 – 1.16 0.18 – – – 

66 β-cadinene 1536 C15H24 Sesquiterpene – 0.09 – – – – – – 

67 (E) Nerolidol 1561 C15H26O Sesquiterpenoid – – – – – 0.84 0.61 – 

68 Germacrene D-4-ol 1574 C15H26O Sesquiterpenoid – – – – – – 0.82 – 

69 Spathulenol 1577 C15H24O Sesquiterpenoid – – – 0.59 0.44 0.84 0.65 – 

70 Caryophyllene oxide 1582 C15H24O Sesquiterpenoid – – 0.05 – – 0.55 1.14 – 

71 Ledol 1602 C15H26O Sesquiterpenoid – – – – 0.16 – – – 

72 10-epi-γ- eudesmol 1622 C15H26O Sesquiterpenoid – – – – – 7.21 0.26 – 

73 α-cadinol 1652 C15H26O Sesquiterpenoid – – – 0.62 – – 18.59 – 

 Total number of 
compounds 

   90 75 85 77 90 80 86 65 

 Number of 
compounds 
identified 

   33 
(68.70%) 

36  
(66.41%) 

30  
(69.44%) 

29 
 (77.67%) 

40 
(74.74%) 

37 
(72.65%) 

34 
(56.58%) 

31 
(90.20%) 

 Monoterpene 
hydrocarbons (%) 

   39.39 38.88 40 34.48 32.50 27.03 26.47 48.39 

 Oxygenated 
monoterpenes (%) 

   39.39 33.33 36.67 31.03 25 24.32 23.53 45.16 

 Sesquiterpene 
hydrocarbons (%) 

   21.22 27.79 20 27.59 35 37.84 26.47 6.45 

 Oxygenated 
sesquiterpenes (%) 

   0 0 3.33 6.90 7.50 10.81 23.53 0 

 
whereas hydrocarbon terpenes were the major 
constituents (27) in sesquiterpenes. The essential oil 
components of the highest concentration were 
monoterpenes such as α-pinene, β-pinene, 1, 8-cineole, 
and β-linalool. Sesquiterpenes such as 10-epi-γ-
eudesmol and α-cadinol were present in considerable 
amounts in the essential oils of a few taxa. 
 
Discussion 

The essential oil yield was found to be high in 
Hedychium taxa from the Western Ghats of India as 
compared to previous studies in Hedychium using both 

fresh and dried rhizomes18,21,30. The essential oils of 
Hedychium coronarium, a widely distributed species, 
contain major compounds such as β-linalool, β-pinene, 
and 1, 8-cineole in approximately equal percentages. 
The present study is in agreement with the previous 
studies on the rhizome essential oil profile of H. 
coronarium collected from Western Ghats30,31. However, 
the concentration of major compounds differs 
quantitatively. In contrast, various other studies reported 
that the composition of rhizome oils of H. coronarium 
from other geographical regions differs both 
qualitatively and quantitatively12,18,22,32-39. 
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Essential oils of H. forrestii var. forrestii contain β-
linalool (25.38%) and β-pinene (19.89%) as major 
constituents. Previous studies stated linalool as the 
major compound in H. forrestii13. On the other hand, 
essential oils of H. forrestii var. palaniense were 
dominated by β-pinene (18.31%), β-linalool (17.75) 
and 1, 8-cineole (12.04%). Conversely, the latter 
compound was found in least quantity (0.39%) in H. 
forrestii var. forrestii. An ample quantity of α-pinene 
and L-4-terpineneol was also noted in both taxa 
(Table 2). 
β-pinene, β-linalool, and 1, 8-cineole were the 

major constituents in the EOs of H. flavescens and H. 
flavum. Similar results were reported in H. flavescens 
collected from Western Ghats30, Mauritius34 and 
Thailand40 and H. flavum collected from Vietnam39. 
β-linalool, Borneol, β-pinene, and L-4-terpineneol 

were the components in the essential oils of H. 
matthewii, another endemic species of the Western 
Ghats. Components such as α-pinene, camphene, and 
bornyl acetate were also in sufficient quantities. The 
essential oil composition of rhizome oil and its 
biological properties were reported recently17. 

Terpenoids such as 1,8-cineole, β-linalool and 10-
epi-γ- eudesmol were the major constituents in the 
rhizome oil of H. venustum, a Western Ghats endemic. 
β-pinene, α- terpineol and δ-cadinene were also present 
in notable quantities. The results of the present study 
are comparable to those of the earlier work30. α-cadinol 
was the major constituent in the EO of H. spicatum, 
followed by 1, 8-cineole. Prakash et al.36, reported that 
1, 8-cineole and α-eudesmol were the major 
constituents in the rhizome oils of H. spicatum 
collected from Nainital. Several other works also 
reported 1, 8-cineole as the major constituents in the 
rhizome oils of H. spicatum collected from different 
parts of the Himalayan range. Comparing the results of 
the present study with that of the latter shows that both 
qualitative and quantitative differences are detected in 
the EO composition in the rhizome oil of H. spicatum 
in the Western Ghats and Himalaya15,32,41-42. 

The present study conducted research on the 
chemical composition of rhizome essential oils in 
various species of Hedychium, a flowering plant. The 
findings of the study revealed significant differences 
in the chemical composition of these essential oils 
among different species of Hedychium, as well as 
among similar species that were growing in different 
parts of the world. 

One of the key findings of the study was that  
the essential oils extracted from the rhizomes of  

H. coronarium and H. spicatum from various regions 
around the world had distinct variations in their  
main components, both in terms of quality and 
quantity. This suggests that the geographical location 
and environmental conditions have a significant impact 
on the chemical makeup of these essential oils. 
Interestingly, the study also identified new chemotypic 
forms of H. coronarium and H. spicatum in the 
Western Ghats of India, highlighting the diversity 
within these species. Furthermore, the study noted 
similarities in the volatile fractions of rhizome essential 
oils among H. flavescens, H. flavum, and H. forrestii 
var. forrestii collected from the Western Ghats 
compared to other geographical regions. This suggests 
that some species or varieties of Hedychium may 
maintain consistent chemical profiles across different 
locations. One intriguing finding was the difference in 
the volatile fraction composition of H. forrestii var. 
palaniense compared to H. forrestii var. forrestii. This 
distinction raises questions about the factors 
contributing to these variations, such as genetic 
differences or environmental influences. Additionally, 
the study provided insight into the essential oil 
composition of endemic species found in the Western 
Ghats, including H. forrestii var. palaniense, H. 
venustum, and H. matthewii. This information is 
valuable for conservation efforts and potential 
applications in various industries. Lastly, the study 
highlighted that the essential oil yields obtained from 
natural populations of Hedychium species analysed in 
the research were more promising than previous 
studies, indicating the potential for these plants as a 
valuable source of essential oils. 
 
Conclusion 

The study on the chemical composition of rhizome 
essential oils in various species of Hedychium from 
the Western Ghats revealed significant differences 
among different species and variations in essential oil 
components within similar species across different 
regions. Geographical location and environmental 
conditions were found to have a significant impact on 
the chemical makeup of these essential oils. The study 
also provided valuable information about previously 
undiscovered chemotypic forms of H. coronarium and 
H. spicatum were identified in the Western Ghats of 
India, showcasing the diversity within these species. 
Additionally, the research provided insights into the 
essential oil composition of endemic species in the 
Western Ghats, which can be valuable for 
conservation and potential industrial applications. 
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Lastly, the study indicated that the essential oil  
yields from natural populations of Hedychium species 
were promising, suggesting their potential as a 
valuable source of essential oils with ethnobotanical, 
commercial and ecological significance. 
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