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ABSTRACT 

 
In Ayurveda, Vitex negundo (VN) is used as a drug to manage pain, inflammation, 

and problems related to polycystic ovary disease and the menstrual cycle. The 

bioactive compounds isolated from this plant exhibit anti-inflammatory, anti-oxidant, 

anti-cancer, and microbicidal properties. The shrub VN is known for its role in the 

modulation of cellular events like apoptosis and cell cycle. There is still a scarcity of 

data in the literature on the cytotoxic activity of VN extracts on ovarian cancer. 

Therefore, in the present study, the phytochemical composition, anti-oxidant, and 

anti-cancer activities of leaf extracts were evaluated. The chloroform and methanol 

fractions exhibited higher phenolic content (161.04 ± 0.02 mg/g GAE and 152.56 ± 

0.05 mg/g GAE, respectively) than those of other fractions. The aqueous and 

petroleum ether fractions exhibited higher flavonoid content (215.27 ± 0.28 mg/g QE 

and 111.82 ± 0.05 mg/g QE, respectively). The acetone and methanol extracts 

showed significant anti-oxidant capacities. Both leaf extracts of VN inhibited PA1 

cancer cell growth in a dose-dependent manner with IC50 values of 88.01 ± 3.14 and 

112.30 ± 1.93 μg/ml, respectively, as compared to the standard drug Doxorubicin 

with IC50 value 2.91 μg/ml (P<0.05, One-way ANOVA). The gas chromatography-

mass spectroscopy (GC-MS) analysis allowed us to identify twenty-five bioactive 

compounds in acetone extract and twenty-two in methanol extract. Therefore, further 

studies should focus on the isolation of novel compounds that are more effective and 

less toxic, and that constitute interesting substitutes for the development of anti-

cancer drugs.  

  

Keywords: Vitex negundo (VN), Ovarian cancer, Anti-proliferative, Anti-oxidant 

activities, GC-MS analysis 
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1. Introduction 

Vitex negundo Linn. (VN) belongs to the family 
Verbenaceae. It is an aromatic shrub distributed 
throughout India. It is a traditional medicine in Sri Lanka, 
Nepal, Pakistan, China, the Philippines, Indonesia, and 
Bangladesh (1). In the Ayurvedic system of medicine, it is 
used to manage pain, inflammation, and problems related 
to polycystic ovary disease and the menstrual cycle. 
Different species of Vitex vary in chemical composition, 
thus producing various phytochemicals that are extracted 
from leaves, seeds, and roots in the form of volatile oils. 
The phytoconstituents in VN are flavonoids, lignans, 
steroids, various polyphenolic compounds, terpenoids, 
glycosidic iridoids, and alkaloids. Moreover, VN is 
known for its role in the modulation of cellular events like 
apoptosis, cell cycle, sperm motility, polycystic ovary 
disease, and problems related to the menstrual cycle (2). 
Ovarian carcinoma is the leading cause of all fatal 
diseases among women. The cancer statistics (2020) 
showed that the estimated number of new cases is 
313,959, with deaths around 207,252 (3). Despite 
developments in treatment for ovarian carcinoma, survival 
rates continued to be poor because of chemoresistance and 
lack of biomarkers to detect the disease at an early stage 
(4, 5). Hence, ovarian cancer is often diagnosed at an 
advanced stage, with most new cases spreading beyond 
the primary site. The mortality rate of ovarian cancer has 
declined by nearly 30% since the mid-1970s due to 
reductions in the incidence rate and improvements in 
treatment strategies. Despite some patients surviving 
beyond five years after diagnosis, the absence of specific 
early symptoms and effective early detection strategies 
remain significant challenges (6). Various aspects 
influence the disease progression, such as genetic and 
epigenetic factors. Approximately 10-15% of familial 
ovarian cancers result from the breast cancer gene 
mutations BRACA1 and BRACA2. The mutations and 
loss of tumor protein 53 (TP53) function are found in 
60‐80% of familial and sporadic cases of this disease (7). 
These oncogenes will turn on various signaling pathways 
that lead to pathogenicity (8, 9). The present study aimed 
to explore the in vitro anti-oxidant and anti-proliferative 
activities of leaf extracts of VN against human ovarian 
cancer cell lines. 

2. Materials and Methods 
2.1 Collection and Preparation of Plant Material 
Fresh leaves of VN (Voucher specimen no.: 
KUD/BT/PS/MH/02) were collected from the Botanical 
Garden of Karnatak University Dharwad, Karnataka, 
India (Figure 1). The plant was identified and 

authenticated at the Department of Botany, Karnatak 
University Dharwad, Karnataka, India. The leaves were 
washed, shade-dried, and homogenized to a coarse 
powder with a mechanical grinder. The dried samples 
were pulverized to powder and preserved in an air-tight 
container for further study. The extraction of dried leaf 
powder (50 gm) of VN was carried out with solvents (500 
ml) of increasing polarity, starting from petroleum ether 
(VNP), Chloroform (VNC), Acetone (VNA), Methanol 
(VNM), and distilled water (VNW) in the Soxhlet 
apparatus for 8-10 h. The solvents were evaporated in a 
rotary evaporator under reduced pressure, and the 
concentrated fraction was dried. The resultant crude yield 
was weighed, and the extracts were preserved in moisture-
free conditions for further use.  
2.2 Phytochemical Analysis 
Preliminary phytochemical screening was carried out for 
all extracts of VN following the protocol of Deepti et al. 
(10). The crude extracts were tested for the presence of 
phytochemicals, such as alkaloids, flavonoids, glycosides, 
phenols, saponins, steroids, tannins, and terpenoids.  
2.3 Determination of Total Phenolic Content (TPC) 
The Folin-Ciocalteau method was followed to determine 
the total phenol content as previously described by 
Singleton et al. (1999) with minor modifications (11). In 
addition, gallic acid was used as the standard. The 
phenolic content was reported as micrograms per 
milligram gallic acid equivalent (GAE). The TPC in plant 
extract was determined by extrapolating the absorption of 
unknown samples on a standard calibration curve 
obtained with gallic acid.  
2.4 Determination of Total Flavonoid Content (TFC) 
The quantification of the total flavonoids present in the 
leaf extracts of VN was carried out as per Phuyal et al. 
(2020) with slight modifications (12). The standard curve 
was prepared using quercetin as standard. The TFC was 
reported in micrograms per milligram quercetin 
equivalent (QE). The TFC was determined by 
extrapolating the absorption of unknown samples on a 
standard calibration curve obtained with quercetin. 
2.5 Determination of Anti-Oxidant Activities  
2.5.1 DPPH Free Radical- scavenging Assay 
The radical scavenging activity of VN leaf extracts was 
determined using the 2,2-Diphenyl-1-picrylhydrazyl 
(DPPH) radical as a reagent, according to the method of 
Rice-Evans et al. (1997). The DPPH radical solution (1 
ml) in methanol (60 µM) was mixed with 100-500 µl of 
sample solution in methanol. The mixture was incubated 
for 30 min in the dark at room temperature, and the 
absorbance was measured at 517 nm using a UV-visible 
spectrophotometer (13). In addition, ascorbic acid was  
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used as a standard reference. This activity was calculated 
using the following equation:  
   
 
Where Ac denotes the absorbance of the control reaction, 
and At is the absorbance of the test sample.  
2.5.2 Phospho-molybdenum (PM) Assay 
The total anti-oxidant activity was estimated by the PM 
assay using the standard procedure of Prieto et al. (1999). 
Various leaf extracts of VN at different concentrations 
ranging from 100 to 500 µl were added to each test tube 
containing 3 ml of distilled water and 1 ml of Molybdate 
reagent solution. Afterward, these test tubes were 
incubated at 95°C for 90 min. After incubation, they were 
normalized to room temperature, and the absorbance of 
the reaction mixture was measured at 695 nm (14). 
Ascorbic acid was also used as a standard reference.  
2.5.3 Ferric Reducing Anti-oxidant Power (FRAP) 
Assay 
Ferric ions’ reducing power was measured according to 
Oyaizu's method (1986). Various leaf extracts of VN in 
different concentrations ranging from 50 to 300 µl were 
mixed with 2.5 ml (0.2 M) Phosphate buffer (pH 7.4), and 
2.5 ml (1% w/v) Potassium ferricyanide and the mixture 
was incubated at 50°C for 30 min. After incubation, 2.5 
ml (10% w/v) Trichloroacetic acid and 0.5 ml (0.1% w/v) 
Ferric chloride were added to the mixture and incubated 
for 10 min (15). The absorbance was measured at 700 nm 
using a UV-visible spectrophotometer. It is noteworthy 
that ascorbic acid was used as a reference standard.  
2.6 Determination of Cell Viability by MTT Assay 
2.6.1 Cell Culture 
The PA1 human ovarian cancer cell lines were procured 
from the National Centre for Cell Science (NCCS), Pune, 
India. The cells were subcultured in Dulbecco`s modified 
eagle medium (DMEM) with low glucose, supplemented 
with 10% fetal bovine serum and antimycotic 100X 
solution in tissue culture flasks. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.6.2 MTT Assay 
The cells were seeded in a 96-well flat-bottom microplate 
and maintained at 37ºC in 95% humidity and 5% CO2 
overnight. Various concentrations (200, 100, 50, 25, 12.5, 
6.25 µl/ml) of samples were treated. The cells were 
incubated for another 48 hours. The wells were washed 
twice with Phosphate buffered saline (PBS), and 20 µl of 
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium 
bromide (MTT) staining solution was added to each well 
and then the plate was incubated at 37ºC. After 4 hours, 
100 µl of Dimethyl sulfoxide (DMSO) was added to each 
well to dissolve the formazan crystals. Then, the 
absorbance was recorded using a microplate reader at 570 
nm (16). The following treatment groups were set up for 
the study: 
Negative control: cells + media 
Positive control: cells + Doxorubicin 
Test groups: cells + methanol extract of VN leaves and 
cells + acetone extract of VN leaves 
2.7 Gas Chromatography-Mass Spectroscopy (GC-
MS) Analysis 
The GC-MS analysis was performed on a combined GC-
MS instrument (Agilent 5977 MSD) at SAIF-IIT Madras. 
Around 1 µl sample aliquot was injected into the column 
using a Split mode with the temperature set at 260°C. The 
GC program was initiated by a column temperature set at 
75°C for 0.5 min., increased to 180°C at a 5°C/min rate, 
and held for 5 min. The mass spectrometer was operated 
with the mass source at 250°C. Helium was used as the 
carrier gas (1.00 ml/min). 
2.8 Statistical Analysis 
All experiments were performed in triplicates (n=3). All 
the variables were analysed using Microsoft Excel and 
later interpreted by IBM SPSS software Inc. Version 20.0 
for test of significance by One way ANOVA. p – value 
<0.05 is considered statistically significant. 
 
3. Results 

 

 
Figure 1. Photograph of Vitex negundo 
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3.1 Phytochemical Analysis 
The phytochemical analysis of crude extracts of VN 
revealed the presence of secondary metabolites 
synthesized in the plant that include phytochemicals, such 
as alkaloids, flavonoids, glycosides, phenols, saponins, 
steroids, tannins, and terpenoids (Table 1). 
3.2 Total Phenolic Content 
The results indicated a significant level of phenolic 
compounds in various leaf extracts of VN. The 
chloroform extract exhibited a higher presence of phenolic 
content than that of other extracts, calculated from the 
calibration curve (R2=0.9601), which was equal to 161.04 
± 0.02 mg/g GAE. The TPC of methanol, aqueous, 
petroleum ether, and acetone were 152.56 ± 0.05, 129.46 
± 0.03, 90.42 ± 0.04, and 85.07 ± 0.08 mg/g GAE 
respectively. 
3.3 Total Flavonoid Content 
The aqueous fraction indicated a higher presence of 
flavonoid content as 215.27 ± 0.28 mg/g QE, calculated 
from the calibration curve (R2=0.9954). The TFC of 
petroleum ether, methanol, acetone, and chloroform 
extracts were 111.82 ± 0.05, 108.55 ± 0.20, 115.03 ± 0.02, 
and 103.70 ± 0.05 mg/g QE, respectively. 
3.4 Anti-oxidant Activities 
The acetone and methanol fractions exhibited the highest anti-

oxidant capacity in DPPH, FRAP, and PM assays. Various 

concentrations of all the extracts were subjected to DPPH assay. 

Maximum inhibition was observed in the acetone and methanol 

fractions. There was a dose-dependent increase in the percentage 

of inhibition for all the concentrations (Table 2). Accordingly, 

the order of scavenging activity of various fractions was found 

to be VNA>VNM>VNC>VNP>VNW. The IC50 values were 

ascorbic acid (39.05), petroleum ether (558.38), chloroform 

(532.11), acetone (659.82), methanol (806.96) and aqueous 

(1031.10). In the PM assay, chloroform and acetone fractions 

exhibited higher absorbance than that of other fractions (Figure 

2). The total anti-oxidant capacity of all five extracts was found 

to decrease in the order VNC>VNP>VNM>VNW>VNA. In the 

FRAP assay, methanol and acetone extracts showed higher 

absorbance compared to other extracts. It should be noted that 

aqueous extract showed lower absorbance, when compared with 

other extracts. The reducing power of all five extracts was found 

to decrease in the order VNM>VNC>VNP>VNW>VNA, 

presented in figure 3. In addition, significant differences were 

observed among the samples. 

3.5 Cell Viability Assay 
The acetone and methanol fractions of VN inhibited PA1 
cancer cell growth in a dose-dependent manner with IC50 
values of 88.01 ± 3.14 and 112.30 ± 1.93 μg/ml, 
respectively, as compared to the standard drug 
Doxorubicin with 2.91 ± 0.03 μg/ml and a negative 
control (P<0.05, One-way ANOVA). In the untreated 

group, the cells were intact and attached and exhibited 
spindle-shaped morphology. In treated samples, the cells 
were in a round-shaped morphology, and some showed 
attached cells (Figures 6 and 7). The results revealed 
changes at the morphological level where the cancerous 
cells underwent shrinkage and death, leading to apoptosis 
in PA1 human ovarian cancer cell lines. 
3.6 Gas Chromatography-Mass Spectroscopy (GC-
MS) Analysis  
The GC-MS chromatogram of 25 peaks of acetone extract 
is indicated in figure 4. Moreover, the GC-MS 
chromatogram of 22 peaks of the compounds detected is 
shown in figure 5. Components of the acetone and 
methanol extracts were identified by comparison of their 
mass spectra and retention indices with those published in 
the literature and contained in the National Institute of 
Standard and Technology (NIST) library database (library 
version: MS computer library). 
 
4. Discussion 
The natural products isolated from medicinal plants have 
played a key role in the cancer treatments. Earlier studies 
on traditional medicine and recent achievements with 
naturally occurring anti-cancer agents encourage 
researchers to identify and study more potential 
phytoconstituents for treating cancers (17). An increasing 
amount of clinical research supports the practice of 
integrative oncology and the implementation of 
integrative gynecological oncology models along with 
conventional cancer treatments. Further research in this 
regard needs to create clinical guidelines for integrative 
oncology interventions for the treatment of ovarian cancer 
(18). Various risk factors, such as genetic, demographic, 
hormonal, reproductive, gynecologic, and lifestyle issues, 
are associated with ovarian cancer. Diet, nutrition, 
lifestyle, and physical activity have been studied as 
possible predisposing factors (19). Therefore, recent 
research has focused more on multifactorial approaches to 
cancer treatments, including the development of new 
drugs isolated from plant sources that are non-toxic to 
healthy cells and effective against cancer cells. In the 
present study, polar fractions, such as chloroform and 
petroleum ether extracts, showed better activities in the 
PM assay. In the FRAP assay, methanol and chloroform 
fractions exhibited higher absorbance than that of other 
extracts. However, in the DPPH radical scavenging assay, 
acetone and methanol fractions exhibited a higher 
percentage of inhibition compared to other extracts. A 
study by Tiwari and Tripathi (2007) concluded that the 
polar fractions of VN exhibit potent anti-oxidant activities 
(20). In another study by Meng et al. (2021), anti-oxidant 
and cytotoxic activities of in vitro propagated VN  
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Constituent Test 
Petroleum 

ether 
Chloroform Acetone Methanol Aqueous 

Alkaloids 
Mayer’s 

Wagner’s 

- 

- 

- 

+ 
+ 

- 

+ 

- 

- 

Flavonoids 
FeCl3 test 

Lead acetate 

+ 

+ 

+ 

- 

+ 

+ 

+ 

+ 

+ 

+ 

Glycosides 
Keller-Killani 

Bromine water 

- 

- 

- 

- 

- 

- 

+ 

+ 

+ 

- 

Phenols Lead acetate + + + + + 

Saponins Foam test - - - - + 

Tannins FeCl3 test - - + + - 

Steroids  + + - - + 

Terpenoids Salkowski’s + + + + - 

 

Table 1: Preliminary phytochemical screening of Vitex negundo leaf extracts 

 

‘+’ indicates the presence and ‘-’ indicates the absence of phyto-constituents 
 

 

Concentration 

(mg/ml) 

Percentage of inhibition 

Ascorbic 

acid 

Petroleum 

ether 
Chloroform Acetone Methanol Aqueous 

100 79.80±0.06 07.15±0.07 22.47±0.08 75.34±0.01 72.18±0.03 20.70±0.05 

200 82.14±0.03 16.17±0.03 28.07±0.02 78.34±0.04 74.48±0.07 21.81±0.04 

300 83.20±0.08 23.41±0.05 30.02±0.02 79.51±0.05 77.37±0.02 26.43±0.07 

400 84.69±0.08 31.55±0.05 32.12±0.03 81.69±0.04 80.88±0.07 29.94±0.05 

500 86.82±0.06 39.46±0.07 33.98±0.04 83.16±0.05 81.34±0.02 31.24±0.07 

 

Table 2: Determination of percentage inhibition of DPPH radical scavenging activity of VN extracts 

 

Values are mean ± SE, n = 3. Results were analysed using Microsoft Excel. 
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Figure 2. Phospho-molybdenum assay of Vitex negundo leaf extracts. Ascorbic acid is used as a standard. 

 

 

Figure 3.  Ferric Reducing Antioxidant Power (FRAP) assay of Vitex negundo leaf extracts. Ascorbic acid is used as standard. 
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Figure 6. Percentage Cell viability of Vitex negundo extracts (acetone, methanol) and Doxorubicin drug on PA1 

Ovarian cancer cell lines (p<0.05, One-Way ANOVA). 

 

 

Figure 7.  Morphological changes of PA1 Ovarian Cancer Cell lines, negative control, Doxorubicin and 

VN plant extracts (acetone, methanol) for 48 hours VC- Viable cells, DC- Dead cells, CD- Cell debris 
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Figure 4. GC-MS Chromatogram of acetone extract of Vitex negundo showing 25 bioactive compounds. 

 

 

Figure 5. GC-MS Chromatogram of methanol extract of Vitex negundo showing 22 bioactive compounds. 
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demonstrated significant inhibition of breast cancer cell lines 

(SUM159 and MCF7) (21). In previous studies, ethanolic and 

aqueous extracts of VN exhibited anti-tumor effects against 

Dalton’s Ascitic Lymphoma (DAL) in Swiss Albino mice. The 

5-fluorouracil was the standard drug used (22). Liu et al. (2018) 

showed that VB1 (vitexin compound 1), a phytoconstituent 

purified from VN, inhibited the growth of melanoma cells and 

arrested the cell cycle in the G2/M phase; in contrast, the effects 

were not observed significantly in the normal cells (23). In 

another study, an ethanolic extract of VN-loaded gold 

nanoparticles (VN- AuNPs) was developed that suppressed the 

growth of human gastric cancer cell lines (24). Recently, Van 

Vo et al. (2022) reported that the following purified compounds, 

namely artemetin, Vitexicarpin, and penduletin, were examined 

for anti-proliferative activity against HepG2 and MCF-7 cell 

lines by a cell viability assay (25). The outcomes suggested that 

these compounds had significant in vitro anti-cancer activity 

against human breast and liver cancer cell lines. Qiu et al. (2017) 

stated that phytoconstituents, such as iridoid glucoside, phenol 

glucoside, and nine other known compounds, were isolated from 

this plant (26). Two compounds showed inhibitory effects on 

Nitric oxide production in RAW 264.7 macrophages (Abelson 

leukaemia virus-transformed cell line derived from BALB/c 

mice). The liquid chromatography-mass spectrometry data by 

Meena et al. (2022) indicated similarities in the ethanolic 

fractions of VN root and small branches (27). Similarly, GC-MS 

data demonstrated several volatile constituents in VN extracts. 

The GC- MS analysis of VNA showed the presence of 

significant peaks. The first peak obtained was related to 

Glycerine, which has a geroprotector activity. The next peaks 

were relevant to Cyclohexanamine, N-3-butenyl-N-methyl- 

(peak 3), Methyl 6-oxoheptanoate (peak 9), and Vitexifolin D 

(peak 24), which are believed to possess anti-cancer activity. 

The second peak is also known as Chlorobutanol, which is used 

as a pulp sedative after dentinal treatment of superficial or deep 

caries. Peak 20 is related to n-Hexadecanoic acid and is reported 

to have anti-androgenic, anti-oxidant, anti-inflammatory, 

haemolytic, pesticide, nematicide, mosquito larvicide, and 5-α 

reductase inhibitor activities (28). Moreover, Isoambreinolide 

(peak 22) exhibits anti-tubercular activity (Figure 4) (Table 3). 

The GC- MS analysis of VNM showed the presence of 

significant peaks. The first peak was related to Undecane, which 

is a naturally occurring alkane hydrocarbon and is reported to 

have anti-inflammatory, anti-allergic and immune-suppressant 

effects. 2,4-Di-tert-butylphenol (peak 5) and Karanjin (peak 6) 

are known to exhibit anti-oxidant, anti-hyperglycaemic, and 

anti-cancer activities (29). Phytol (peak 18) is used as a 

Schistosomicide drug. Moreover, anti-nociceptive, anti-oxidant, 

anti-inflammatory, and anti-allergic effects are observed (30). It 

is noteworthy that octadecanoic acid had bactericidal activity 

(Figure 5) (Table 4). The anti-proliferative potential of acetone 

and methanol fractions of VN significantly inhibited PA1 cancer 

cell growth in a dose-dependent manner compared to the 

standard drug Doxorubicin. These fractions have effective anti-

oxidant and anti-cancer capacities. The results provide new 

scientific evidence for the use of medicinal plants for the 

treatment of cancer. The GC-MS analysis revealed the presence 

of 25 bioactive compounds in the leaf acetone fraction and 22 

compounds in the leaf methanol fraction of VN based on the 

peak area, retention time, and mass-to-charge ratio. The present 

study confirmed the presence of various phytoconstituents with 

significant biological activities, which validates the use of VN as 

a potential source to develop more effective and less toxic drugs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Peak Name 
Retention 

time 

Area 

% 

1 Glycerine 3.70 3.51 

2 
Cyclohexanecarboxylic acid, 2-

hydroxy-, ethyl ester 
4.012 2.57 

3 
Cyclohexanamine, N-3-butenyl-N-

methyl- 
5.638 0.42 

4 Methyl 11-oxo-9-undecenoate 5.981 0.84 

5 DL-Arabinose 6.744 1.28 

6 Catechol 8.332 8.16 

7 3-Cyclohexene-1-propanal 8.819 1.84 

8 
Acetic acid, 2,2'-[oxybis(2,1-

ethanediyloxy)]bis- 
9.351 2.75 

9 Methyl 6-oxoheptanoate 10.145 1.9 

10 
(4R,S)-4-(2-Butyl)-cis-bicyclo[4.3.0]-2-

nonen-8-one 
10.445 0.37 

11 Benzoic acid, 4-hydroxy- 15.827 16.89 

12 
9,12,15-Octadecatrienoic acid, 2,3-

bis(acetyloxy)propyl ester, (Z,Z,Z)- 
17.308 3.58 

13 Tetradecane, 2,6,10-trimethyl- 18.002 4.29 

14 9-Thiabicyclo[3.3.1]non-7-en-2-ol 21.765 4.19 

15 Methoxyacetic acid, 2-tetradecyl ester 22.384 0.87 

16 2-Pentadecanone, 6,10,14-trimethyl 23.535 3.68 

17 

Spiro[3,5-

dioxatricyclo[6.3.0.0(2,7)]undecan-6-

one-4,2'-cyclohexane], 9,11-dihydroxy-
1'-isopropyl-2,4'-dimethyl- 

24.566 7.39 

18 Cyclohexanone, 2-(2-nitro-2-propenyl)- 24.966 2.74 

19 Hexadecanoic acid, methyl ester 25.86 4.36 

20 n-Hexadecanoic acid 26.741 3.01 

21 

(1R,4aS,6R,8aS)-8a,9,9-Trimethyl-

1,2,4a,5,6,7,8,8a-octahydro-1,6-
methanonaphthalen-1-ol 

28.242 1.1 

22 Isoambreinolide 30.292 11.49 

23 Radiatin 32.386 2.85 

24 Vitexifolin D 35.349 2.65 

25 

(2R,3R,4aR,5S,8aS)-2-Hydroxy-4a,5-

dimethyl-3-(prop-1- en-2-yl) 

octahydronaphthalen-1(2H)-one 

37.031 4.12 

 

Table 3 GC-MS analysis of Vitex negundo leaf extract (Acetone 

extract) 
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