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Volatile constituents of Crescentia cujete L 
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Abstract 
The result of chemical investigation on essential oil obtained by hydrodistillation of the leaf of 
Crescentia cujete L. (family Bignoniaceae) is being reported. The essential oil was analysed by using gas 
chromatography (GC) and gas chromatography coupled with mass spectrometry (GC-MS). A total of 12 
compounds accounting for 98.2% of the total oil contents were identified in the oil sample. The major 
constituents of the essential oil were kaur-16-ene (33.6%) and phytol (29.9%), along with significant 
quantity of trans-pinane (8.3%) and hexadecanal (4.6%). Other compounds such as (Z)-9, 17-
octadecadienal (3.4%), neophytadiene (2.3%), selina-4(15), 6-diene (1.2%) and allo-aromadendrene 
(1.0%) were also identified in amount ≥ 1%. 
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1. Introduction 
Calabash tree (Crescentia cujete L), is a small tree of the family Bignoniaceae, 6 to 12 m tall 
that grows as an ornamental plant. However, C. cujete is also used in traditional systems of 
medicine. The spoon-shaped leaves (5 to 18 cm long and 2 to 5 cm broad) are arranged in 
clusters along the stout twigs. It produces light green bell-shaped flowers (5 to 6.5 cm long). 
The very large and oval green or brown fruits which are 10 to 30 cm in diameter resemble 
gourds [1]. Extracts from the various parts of C. cujete possessed anti-inflammatory [2], 
antibacterial [2-4], DPPH radical scavenging [5], antioxidant [5, 6, 7], cytotoxic [5], anti-venom [8], 
CNS depressant [9], wound healing [10] activities. Research shows that the higher concentrations 
of the ethanolic fruit extract of C. cujete can alter the growth and development of the fetus and 
alters the blood profile of the maternal rats. Therefore, with utmost caution, should be advised 
in the use of this extracts during pregnancy in human [11].  
The phytochemical compounds isolated from C. cujete includes acanthoside D, β-D-
glucopyransoyl benzoate, (2R,4S)-2,4-pentanediol, (R)-4-hydroxy-2-pentanone and (R)-1,3-
octanediol [12], 3-hydroxymethylfuro[3,2-b]naphtho[2,3-d]furan-5,10-dione and 9-hydroxy-3-
hydroxymethylfuro[3,2-b]naphtho[2,3-d]furan-5,10-dione[13], 3-hydroxyoctanol glycosides, 
2,4-pentanediol glycosides, 4-hydoroxy-2-pentanone glycosides, ajugol, 6-Op- 
hydroxybenzoylajugol, aucubin 6 - Op - hydroxybenzoyl - 6 - epi - aucubin, 1 - dehydroxy - 3, 
4-dihydroaucubigenin, acanthoside D, benzoic acid glucosyl ester and 5 - 
hydroxymethylfurfural [14]. Other compounds such as 6-O-p-hydroxybenzoyl-10-
deoxyeucommiol, 6-O-benzoyl-10-deoxyeucommiol, 6-O-benzoyl-
dihydrocatalpolgeninningpogenin, and 6-O-p-hydroxybenzoylaucubin were isolated from C. 
cujete [15]. Crescentins I–V, crescentosides A, B and C, ajugol, 6-O-p-hydroxybenzoylajugol, 
aucubin, 6-O-p-hydroxybenzoyl-6-epiaucubin, agnuside, ningpogenin and 5, 7-
bisdeoxycynanchoside were also characterized from the plant [16]. Included in the compounds 
were ningpogenin, 6-O-p-hydroxylbenzoylaucubin,3,3′-bisdemethylpinoresinol, (22E,24R)-
ergosta-7,22-dien-3β-ol, ergosta-4,6,8(14),22-dien-3-one, cerevisterol, 5α,8α-epidiory-
(22E,24R)-ergosta-6,22-dien-3β-ol, β-sitosterol, daucosterol, 3β,5α,9α-trihydroxyergosta-7,22-
dien-6-one, ergosta-7,22-dien-3-one, sesquiterpene, 4-hydroxybenzonicacid, benzoicacid, p-
hydroxybenzylethanol, p-hydroxybenzylalcohol, D-allitol and 5-hydroxymethyl-2-
furancarboxaldehyde [17]. 
A previous study on the essential oil of C. cujete revealed that polysulfides such as dimethyl 
disulphide (10.8%), dimethyl trisulfide (28.5%) and dimethyltetrasulphide (36.7%) were the 
main constituents of the studied oil sample [18]. Limonene (16.7%) was the only terpene 
identified in significant quantity in the oil sample [18]. 
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The aim of the present paper was to report to the volatile 
compounds identified in the essential oil of C. cujete growing 
in Nigeria. 
 
2. Materials and methods  
2.1 Plant material 
Fresh leaves of C. cujete were collected from plants growing 
at National Museum and Monuments, Ile-Ife, Osun State, 
Nigeria, in June 2016. The identification of the plant material 
was confirmed by Curators at the Herbarium of the 
Department of Botany, University of Lagos, Nigeria, where a 
voucher specimen (LUH-7124) was deposited.  
 
2.2 Hydro distillation of essential oil 
Air-dried and pulverized leaves (100.0 g) were subjected to 
hydro distillation in a Clevenger-type apparatus for 4 h in 
accordance with the British Pharmacopoeia specification [19]. 
The distilled oil was preserved in a sealed sample tube and 
stored under refrigeration at 4oC until analysis.  
 
2.3 Analysis of essential oil 
Gas chromatography (GC) analysis was carried out on a 
Hewlett Packard Gas Chromatography HP 6820 equipped 
with FID detector and HP-5MS column (60m x 0.25mm id), 
0.25 µm film thickness and split ratio of 1:25. The oven 
temperature was programmed from 50 oC (after 2 min) to 240 
oC at 5 oC/ min and the final temperature was held for 10 min. 
Injection and detector temperatures were 200 oC and 240 oC 
respectively. Hydrogen was the carrier gas at flow rate of 1 
mL/min. 0.5 µl of the diluted oil was injected into the GC. 
Peaks were measured by electronic integration. n-Alkanes 
were run at the same condition for retention indices 
determination. 
Gas chromatography-mass spectrometry (GC-MS) was 
performed on a Hewlett Packard Gas Chromatography HP 
6890 interfaced with Hewlett Packard 5973 mass 
spectrometer system equipped with a HP-5MS capillary 
column (30m x 0.25 mm id, film thickness 0.25 µm). The 
oven temperature was programmed from 70-240 oC at the rate 
of 5 oC/min. The ion source was set at 240 oC and electron 
ionization at 70 eV. Helium was used as the carrier gas at a 
flow rate of 1 mL/min. Scanning range was 35 to 425 amu. 

1.0 µL of diluted oil in hexane was injected into the GC/MS. 
The identity of the oil components were assigned by 
comparison of their retention indices with the authentic 
samples and matching of their mass spectra with the NIST [20] 
library mass spectra database as well as with published data. 
 
3. Results & Discussion  
Hydro distillation of the dried leaves of C. cujete offered pale 
yellow essential oil in yield of 0.70% (w/w) calculated on a 
dry weight basis. The compositions of the oil were presented 
in Table 1, where all compounds are listed according to their 
elution from a HP-5MS column. The GC chromatogram 
shows the presence of fourteen volatile compounds of which 
twelve were identified from the GC-MS, accounting for 
98.2% of the total compounds. Diterpenes (75.8%) represents 
the main class of compound present in the oil. The main 
constituents of the oil of C. cujete were kaur-16-ene (33.6%) 
and phytol (29.9%). Other significant components of the oil 
included trans-pinane (8.3%), hexadecanal (4.6%), (Z)-9,17-
octadecadienal (3.4%) and neophytadiene (2.3%).  
A comparison of the present oil composition with previous 
study [18] indicated dimethyl disulphide, dimethyl trisulfide, 
dimethyltetrasulphide and limonene that were present in 
previous study were conspicuously absent in the present 
investigated oil sample. The previous study was a headspace 
analysis of floral volatiles, so it is not surprising that the 
composition should be different from hydrodistilled leaf oil. 
Moreover, the main compounds present in the present study 
namely kaur-16-ene, phytol, trans-pinane, hexadecanal, (Z)-9, 
17-octadecadienal and neophytadiene were not reported 
previously to be constituents of C. cujete oil. 
The biological activity of an essential oil may depend on 
potency of the major compounds or a synergy between the 
major and some minor constituents. For example, phytol, one 
of the major constituents of C. cujete has various biological 
effects, such as peroxisome proliferation in skin sebaceous 
glands [21], anti-inflammatory [22], anti-acetyl cholinesterase 
[23], antischistosomal [24], antimicrobial [25], antinociceptive [26], 
antioxidant [26] and cytotoxicity [27]. Further research aimed at 
the determination of the biological activity and active 
compounds of C. cujete is in progress. 

 
Table 1: Chemical constituents of essential oil of Crescentia cujete 

 

Compounds a RI b RI c Percent composition 
Hexadecane 550 550 0.5 

1,1-Dimethyl -3-hexyl- Cyclopentane 685 690 0.7 
4-Methyl-2-heptanone 950 949 0.3 

trans-Pinane 980 972 8.3 
Selina-4(15),6-diene 1447 1449 1.2 
allo-Aromadendrene 1470 1467 1.0 

Globulol 1580 1578 0.4 
Neophytadiene 1845 1840 2.3 
Hexadecanal 1830 1822 4.6 
Kaur-16-ene 2044 2041 33.6 

Phytol 2119 2129 29.9 
(Z)-9,17-Octadecadienal 2300 2297 3.4 

Total 98.2 
Monoterpene hydrocarbons 8.3 
Sesquiterpene hydrocarbons 2.2 
Oxygenated sesquiterpenes 0.4 

Diterpenes 75.8 
Hydrocarbons 1.5 

Fatty acids 10.0 
a Elution order on HP-5MS column; b Retention indices on HP-5MS column; c Literature retention indices 
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4. Conclusions  
The chemical constituents of essential oil of C. cujete are 
being reported. The oil contained large amount of diterpene 
compounds. Due to the non-availability of literature citation, 
the results could not compare with previous study on the 
essential oil of the plant. 
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