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Abstract Parquetina nigrescens belonging to the Periplocaceae family is a plant reported to have diverse medicinal 

uses, this study was aimed at determining the chemical composition, antioxidant activity and cytotoxicity of the 

essential oils of the leaves and stems of the plant. The chemical composition of the essential oils determined using 

the Gas Chromatography-Mass Spectrometry method revealed a total of 9 compounds for the leaves and 14 

compounds for the stems, with neophytadiene being the major constituent in the leaf oil while lanosterol acetate and 

α-amyrin acetate were the major constituents in the stem oil. The antioxidant and cytotoxic activities of the oils were 

tested using the DPPH radical scavenging assay and brine shrimp lethalithy assay respectively. The essential oils 

displayed good antioxidant activity, their ability to scavenge free radicals was comparable to that of the standard 

antioxidant used. The essential oils all had lethal concentration at 50% (LC50) values less than 100 µg/mL indicating 

a moderate cytotoxic activity. The essential oils of Parquetina nigrescens could be exploited as potential therapeutic 

agents especially in cancer therapy because of their promising antioxidant and cytotoxic activities.
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Introduction  

Essential oils are a class of secondary metabolites, they contain complex mixtures of chemical compounds, the most 

common of which is terpenes either in the hydrocarbon or oxygenated form [1]. Essential oils act as part of plant 

defence system, this forms a basis for their biological use in humans [2]. One very important biological use of 

essential oils are their ability to act as free radicals scavengers, this is due to the fact that they most often contain 

phenolic compounds [3]. 

Essential oils with antioxidant properties can be used as dietary supplements or applied topically to help prevent or 

slow down both internal and external free radical damages, such as the development and progression of cancer and 

ageing [4–7]. When an essential oil has cytotoxic properties in addition to antioxidant properties, it can help to 

destroy cells already damaged by oxidative radical species, this prevents their ploriferation [8]. 

Parquetina nigrescens is a plant in the Periplocaceae family; it is a climbing shrub with soft woody base. It is mostly 

found in West and Central Africa [9]. Almost all the plant parts have been used in traditional medicine as remedy for 

a varieties of ailments [10–12]. The most common use of the plant is in the treatment of blood related disease such 

as anemia and sickle cell disease [13]. The solvent extracts of the plants have been found to have good antithyhoid 

and gastroprotective activities [14,15], and the plant itself have been found to be rich in protein [16]. 

The chemical composition of the essential oil of the leaves of Parquetina nigrescens from Badagry, Lagos State was 

found to contain five compounds, with citral being the major compound identified in the essential oil [17]. The 

leaves essential oils displayed good insecticidal activity against adult maize weevil Sitophilus zeamais [18]. The 
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current study is aimed at determining the chemical constituents of the essential oils of the leaves and stems of 

Parquetina nigrescens extracted separately and to test the cytotoxic and antioxidant properties of the essential oils. 

 

Materials and Methods 

Plant Collection and Extraction 

Parquetina nigrescens plant was collected from a local residence in Ibadan North Local Government Area of Oyo 

State, Nigeria in late July and early August, 2017. The leaves were separated from the stem, air dried and 

pulverized. The essential oils were extracted using an all glass Clevenger designed following the specifications of 

the British Pharmacopeia [19]. 

GC-MS  

The chemical constituents of the essential oils of the leaves and stem of Parquetina nigrescens was determined 

using GC-MS Agilent Technologies, model-7890A gas chromatogram, coupled with a 5975C mass spectrometer 

Agilent Technology. The gas chromatogram capillary column type was HP-5MS, with column length 30 m, internal 

diameter 0.320 mm and film thickness 0.25 µm. Temperature programming started with an intial column 

temperature set at 80 
0
C/min for 2 mins and was increased to 240 

0
C at rate of 10 

0
C/min. The constituents of the 

essential oils were identified by comparing the GC-MS data with published mass spectra database (NIST 11.L). 

 

Cytotoxic Activity 

The cytotoxic activity of the leaves and stem essential oil of P. nigrescens was done using the brine shrimp 

lethalithy assay method [20–22]. The essential oils were diluted into a concentration of 1000, 100 and 10 ppm. The 

1000 ppm stock solution was prepared by adding 0.02ml of essential oil to 1.8 ml sea water and 0.2 ml of DMSO. 

0.5 ml was taken from the 1000 ppm in triplicates. 0.2 ml of the remaining 0.5 ml (1000 ppm) was taken and made 

up to 2 ml using sea water to give 100 ppm concentration. 0.5 ml from the 100 ppm solution was drawn in triplicates 

and kept aside; another 0.5 ml was taken from it and made up to 2 ml using sea water to give 10 ppm solution. Also 

0.5 ml from the 10 ppm solution was transferred into three test tubes. All concentrations were labeled; a blank 

solution was also prepared using just two drops of DMSO and 5 ml of sea water. 10 brine shrimps were added to all 

solution using a Pasteur pipette, and made up to 5 ml using sea water. After 24 hours the number of dead shrimps in 

each concentration was counted, the lethal concentration at 50% (LC50) was extrapolated with the Probit Finery 

computer program. 

 

Antioxidant Assay 

The antioxidant activity of the essential oil was tested using a modified form of the 2,2- diphenylpicryl hyddraizne 

(DPPH) method [23]. Three different concentrations of the volatile oils were prepared (1.0, 0.5, 0.25 mg/ml).  

A stock solution of 1.0 mg/ml concentration was prepared by dissolving 0.5 ml of the essential oil in 2 ml of 

methanol. 1 ml was drawn from the stock solution and kept aside; 2 ml pure methanol was added to the remaining 

stock solution to give 0.5 mg/ml concentration. From the 0.5 mg/ml concentration 1 ml was drawn and 2 ml 

methanol was added to the remaining solution to give 0.25 mg/ml concentration.  

Tocopherol and Butylated hydroxyanisole which are standard antioxidants were used as the positive control. 2 mg of 

the standards was dissolved in 2 ml of methanol to give stock solution of 1.0 mg/ml. the 0.5 mg/ml and 0.25 mg/ml 

concentrations were then prepared from the stock in the same manner in which those of the essential oils were 

prepared. 

The DPPH solution was prepared by dissolving 1.97 mg of DPPH in 100 ml of methanol to give 0.05 mM 

concentration. 2 ml of the DPPH solution was added to all the samples. A blank sample was made with just DPPH 

and methanol this served as the negative control.  

All samples were kept in dark room immediately after preparation to incubate for 30 mins; absorbance reading was 

taken at 517 nm using spectrumlab S22PC visible spectrometer with model No 721S.. The percentage inhibition of 

the samples was calculated using the measured Absorbance values. 
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Result and Discussion 

Gas Chromatography-Mass Spectrometry 

 The results of the chemical constituents of the essential oils of Parquetina nigrescens leaves and stems are found in 

table 1. Nine compounds were detected in the volatile oils of Parquetina nigrescens leaves representing a total 

composition of 90.91%, four terpenes and five non-terpenes. The major component of the oil is the diterpene 

neophytadiene (41.91%) a branched chain hydrocarbon belonging to the class of compounds called phytanes [24]. 

The result of the chemical composition of the essential oils of the leaves differed greatly from those of owolabi  

from Badagry Lagos, Nigeria who detected five compounds in the leaf essential oil of Parquetina nigrescens and 

found citral to be the major compound [17]. The difference in chemical composition could be because both plants 

were from different environmental source [25]. Another possibility could be that both plants though belonging to the 

same species may be of different chemotype as a result of either one of the plant adapting to its environment over 

time which leads to it having distinct chemical components in its essential oils [26, 27]. The presence of the 

diterpene neophytadiene as the major component of the essential oil of the leaves of Parquetina nigrescens could 

make it very useful in insect control, because diterpenes have been found to have good insect growth regulation, 

antifeedant and insecticidal properties [28].   

The volatile oils of Parquetina nigrescens stem contained 6 non-terpenes and 8 terpenes. Out of the eight terpenes 

present, four were hydrocarbon terpenes while the other four were oxygenated triterpenoids. Two of the oxygenated 

triterpenes α- amyrin acetate (19.15%) and lanosterol acetate (18.43%) were the major compounds present in the oil. 

α-amyrin has been found to exhibit various pharmacological activites both in in-vitro and in-vivo studies against 

different diverse health related conditions such as inflammation, microbial infections and cancer [29]. 

Table 1: Chemical Constituents of Essential oils of Parquetina nigrescens leaves and stems 

S/N RT
* 

Compounds % Composition 

   Leaf oil Stem oil 

1 16.322 Hexahydrobenzofuran  1.47 

2 16.419 Pentadecanal  4.29 

3 16.436 Acorenone 7.66 - 

4 16.619 β-vertivenene - 2.98 

5 17.804 Widrol - 1.28 

6 18.158 Cis-pinane - 1.98 

7 18.164 Trans-pinane 4.36 - 

8 18.342 Hexahydrofarnesyl acetate 20.16 - 

9 18.347 Phytone - 8.61 

10 22.295 Henicosane - 1.21 

11 22.775 Neophytadiene 41.91 16.08 

12 27.917 Docosane 2.52 - 

13 27.920 Octacosane - 1.06 

14 29.877 Heptacosane 2.42 0.84 

15 30.547 Lanosterol acetate - 18.43 

16 31.079 Squalene 4.93 4.62 

17 31.537 Nonadecane 5.20 - 

18 31.542 Hexacosane - 12.80 

19 31.657 α-amyrin acetate - 19.15 

20 33.007 Eicosane 1.75 - 

Total   90.91% 96.2% 

* Retention time in order of elution from an HP-5MS capillary column 

 

Antioxidant  

The essential oils ability to scavenge free radicals of DPPH was investigated and compared with standard known 

antioxidant: Butylated hydroxyl anisole (BHA). The percentage inhibition of DPPH radical by the essential oils was 

concentration dependent, it increased with decreasing concentrations of the essential oils. The antioxidants activities 

were either better than or comparable to that of Butylated hydroxyl anisole. The antioxidant activity exhibited by 
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Parquetina nigrescens essential oils could make the oils useful in the formulation of drugs and creams used for the 

treatment of inflamatory conditions since most inflamatory disease are caused by reactive oxygen species. 

Table 2: 2,2-Diphenyl picryl hydrazine antioxidant assay 

Concentration (mg/ml) Leaf oil Stem oil BHA 

1.0 76 73 71 

0.5 73 68 71 

0.25 69 66 69 

 

 Cytotoxicity assay 

The essential oils of both the leaves and stem of Parquetina nigrescens demonstrated moderate cytotoxic activity 

this was deduced from the fact that the LC50 values (lethal concentration at 50%) were all less than 100 µg/mL [30, 

31]. The essential oils can be used in cancer therapy, because they can be toxic to cancer cell lines. Studies into the 

use of essential oils as chemotherapeutic agent have been of great interest lately, since essential oils contain a 

mixture of complex chemical compounds which could work in synergy to enhance their chemotherapeutic activity 

ac [32]. 

Table 3: Brine shrimp cytotoxicity of Parquetina nigrescens essential oils 

Plant parts No Of Dead Shrimps 

 1000 ppm 100 ppm 10 ppm LC50 (µg/mL) 

Leaf oil 24 24 12 14.90 

Stem oil 30 24 4 38.04 

 

Conclusion 

The essential oils of Parquetina nigrescens leaves and stems were analyzed using GC-MS and  a total of  nine and 

14 compounds was identified in the oils respectively with neophytadiene being the most abundant compound in the 

leaf oil while Lanosterol acetate and α-amyrin acetate were the most abundant compounds in the stem oil. The oils 

showed promising antioxidant and cytotoxic activities, these could make the essential oils of Parquetina nigrescens 

very useful in drug formulations for the treatment of diseases caused by reactive oxygen species and associated with 

abnormal cell proliferation. 
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