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The leaves of Vitex negundo L., popularly known as 
notchi in Tamil Nadu, India, contain a wide variety of 
secondary metabolites and phytochemicals. Gas chro-
matography–mass spectrometry has been employed in 
the present study to detect and classify bioactive chemi-
cals using three distinct extraction solvents: dichloro-
methane, milli-Q water and methanol. We have isolated 
65 phytocompounds in total qualitatively. The bulk of 
these substances belong to the terpenoid class of second-
ary metabolites, which play a role in plant defence systems 
and natural pollination. Thus, it has been proposed 
that notchi leaf extracts could be used instead of syn-
thetic chemicals and also as a biopesticide. 
 
Keywords: Biopesticide, secondary metabolites, synthe-
tic chemicals, terpenoids, Vitex negundo. 
 
IN agriculture, insect–pest activity is evident during culti-
vation, crop production and following harvest (during 
transport or storage). Chemical plant protection methods 
have become common now because of how well they pre-
vent pests and unwanted plants, which has enhanced agri-
cultural output1. However, frequent overuse of persistent, 
non-biodegradable chemical plant protection agents has 
led to air, groundwater and surface-water pollution, all im-
pacting the local flora and fauna2. Innovative agricultural 
development paths and highly successful goods without 
pest dominance or resistance are needed in order to pre-
serve biodiversity. Natural plant protection products (also 
known as biopesticides), which increase crop yield and 
safeguard crops against certain pests, have been recom-
mended for use in agriculture in order to meet the demands 
of a population that is expanding numerically in some re-
gions of the world3,4. Botanicals have drawn a lot of interest 
as a safer and more effective insect pest control agent than 
conventional pesticides. It is now understood that plants 
are the source of bioactive compounds such as terpenes, 

steroids, anthocyanins, anthraquinones, phenols and poly-
phenols used in the food, cosmetic and pharmaceutical  
industries1, as biostimulants5 and as biopesticides in agri-
culture6–8. 

Tree species 

Due to the flexibility of its stems and twigs, the Latin root 
‘vieo’ (meaning to tie or bind) is the source of the term 
‘Vitex’. About 18 of the 270 species in this genus are culti-
vated and named ‘chaste tree’, ‘Indian privet’, ‘nirgundi’, 
or simply ‘Vitex’9. Based on phylogenetic studies of DNA 
sequences, the genus Vitex was moved from Verbenaceae 
to Lamiaceae in the 1990s (ref. 10). It is a densely branching 
shrub growing to a height of 5 m, or occasionally a short, 
slender tree with a thin, grey bark. The leaves are 3–5 foliate 
and palmately complex. 
 India is home to a scented shrub known as Vitex negundo 
L., popularly called notchi in Tamil. Almost every part of 
this plant has the potential to be therapeutic. In addition to 
its various uses, the biological characteristics of this plant 
have been associated with larvicidal11, anti-inflammatory12, 
anti-ulcer13 and anti-asthmatic14 benefits. V. negundo petro-
leum ether and V. negundo methanol extracts showed no-
table antifeedant efficacy in Tribolium castaneum, which 
may be utilized to successfully shield grains from insects15. 
According to an earlier study, V. negundo caused the highest 
mortality rate and strongest repellent activity against rice 
and sucking pests at a concentration of 2% (ref. 16). Another 
study showed that spraying 5% notchi leaf extract was 
successful in controlling the sucking pest in eggplant com-
pared to 10% basil-leaf extract. 
 The usefulness of notchi leaf extracts in plant protection 
and growth is highlighted in the present study. The three 
main goals of this study are the identification of the chemi-
cal make-up of notchi leaves in various extracts, notchi leaf 
extraction techniques and characterization of the chemical 
substances identified. 
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Materials and methods 

Plant material collection and sample preparation 

Fresh notchi leaves were collected from the orchards of 
Agricultural College and Research Institute, Tamil Nadu 
Agricultural University, Madurai, India (90.93°N, 78.12°E 
and an elevation of 147 m amsl). The leaves were cleaned 
well under running water, allowed to air dry for two days 
in the shade, and then dried for another 24 h in a convec-
tion oven at 60°C. Then, they were properly dried, ground 
in a conventional electric blender and sieved through a 
2 mm sieve to prepare them for laboratory examination. 
 The first and most precise method for determining the 
profile of phytoconstituents found in the plant tissue is 
phytochemical extraction. The type and concentration of 
extraction solvents, as well as the extraction temperature, 
time and pressure, all have a significant impact on the extrac-
tion efficiency. When choosing extraction solvents, the 
chemical makeup and polarity of phytochemicals are con-
sidered. Water-soluble compounds, including phenols, flavo-
noids and anthocyanins present in plant leaves, have been 
extracted using highly polar solvents like water and metha-
nol, whereas non-water-soluble components have been ex-
tracted using dichloromethane. 

Sample extraction 

As previously mentioned, three different solvents were used 
to extract the powdered notchi leaf sample: dichloromethane, 
water and methanol. These solvents were primarily ana-
lysed to identify the metabolites involved in plant growth 
and development, as well as the low and high molecular 
weight phytochemicals contained in notchi leaves. 

Dichloromethane extraction 

One gram of powdered, dried leaf material was extracted 
into glass vials using 25 ml dichloromethane solvent over 
two cycles in a sonicator lasting 30 min. The extract was 
filtered using Whatman No. 40 filter paper. Using a rotary 
evaporator at 40°C, 250 mbar pressure and 100 rpm, the 
collected filtrate was evaporated. The semi-solid extract 
was then redissolved in 2 ml dichloromethane solvent and 
taken in a 2 ml syringe to filter through a Paul membrane 
filter. The sample was filtered before being processed for gas 
chromatography–mass spectrometry (GC–MS) analysis. 

Milli-Q water extraction 

A three-day extraction process using 5 g of powdered leaf 
sample and 50 ml milli-Q water was carried out in a mechan-
ical shaker at 250 rpm continuously. The sample was con-
centrated by filtering the extracted material through 

Whatman No. 40 filter paper and heating it in a water 
bath. It was redissolved in 2 ml methanol solvent and then 
taken in a 2 ml syringe to be filtered through a Paul mem-
brane filter. The material was examined using GC–MS. 

Methanolic extraction 

Using the extraction chamber of the Soxhlet apparatus, 
250 ml of methanol solvent was used to extract 15 g pow-
dered leaf sample. For 3 h, a 45°C temperature was main-
tained in the extraction chamber. The extracted material 
was concentrated using a rotary evaporator at 40°C, 
250 mbar pressure and 100 rpm. Before being taken in a 
2 ml syringe to filter through a Paul membrane filter, the 
concentrated extract was once again dissolved in 2 ml 
methanol solvent. Before being used in GC–MS analysis, 
the sample was filtered. 

GC–MS analysis 

GC–MS, a analysis was conducted using MSD and GC–MS 
QP 2020. In GC, 30 ml × 0.25 D × 0.25 m thick, fused silica 
Rxi-5 Sil MS capillary column was used. The temperature 
of the instrument was initially set at 70°C and maintained 
for 5 min. The oven temperature was increased to 300°C 
at the end of the experiment. Mass spectra of the compo-
nents in the samples were acquired using a detector oper-
ating in scan mode between 40 and 650 m/z. MS took 
5 min to begin and 51 min to complete, with a solvent 
break time of approximately 5 min. 

Results and discussion 

We used three different solvents, viz. methanol, milli-Q water 
and dichloromethane, to extract phytoconstituents from 
the notchi leaf before performing the GC–MS analysis. We 
observed that different extracts had different phytochemi-
cals with varying compositions and chemical properties, and 
the majority of the components were extract-dependent. 
The area in the chromatogram helps estimate the area per-
centage of each compound when determining its tentative 
quantification. A total of 65 phytocomponents were iden-
tified using GC–MS analysis, of which 25 were from di-
chloromethane and milli-Q water extraction respectively, 
and 15 were extracted using methanol as a solvent (Tables 
1–3). It is considered that the production of secondary me-
tabolites by plants serves as an adaptive mechanism for 
overcoming obstacles in a challenging and changing 
growing environment. Through signalling pathways and 
activities, this technique may result in synthesising com-
plex chemical forms and interactions that reinforce struc-
tural and functional components17. Numerous studies have 
demonstrated that plant secondary metabolism engages in 
a wide range of naturally occurring activities, including 
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Table 1. Identified bioactive compounds using dichloromethane extraction of Vitex negundo employing gas-chromatography–mass spectrometry  
 (GC–MS) 

Retention 
time (min) 

Area 
% 

 
Compound 

 
Formula 

Molecular 
weight 

 
Molecular structure 

 
Chemical classification 

 

22.377 2.51 Caryophyllene C15H24 204 

 

Sesquiterpenoids 

23.827 2.74 1H-Cycloprop [e] azulen-4-ol,  
 decahydro-1,1,4,7-tetramethyl- 

C15H26O 222 

 

Sesquiterpenoids 

25.118 2.57 Neophytadiene C20H38 278   Sesquiterpenoids 
25.486 8.23 1-Cyclohexene, 1,3,3-trimethyl-2- 

 (1-methylbut-1-en-3-on-1-yl)- 
C14H22O 206 

 

Sesquiterpenoids 

25.605 1.70 6.beta.Bicyclo[4.3.0] nonane,  
 5.beta.-iodomethyl-1.beta.-
isopropenyl-  
 4.alpha.,5.alpha.-dimethyl- 

C15H25I 332 

 

Monoterpenoids 

25.668 3.96 5-(1-Isopropenyl-4,5-dimethylbicyclo  
 [4.3.0]nonan-5-yl)-3-methyl-2- 
 pentenol acetate 

C22H36O2 332 

 

Sesquiterpenoids 

25.838 4.05 n-Hexadecanoic acid C16H32O2 256  Long-chain fatty acids 

26.010 1.49 (S,E)-8,12,15,15-Tetramethyl-4- 
 methylenebicyclo[9.3.1] 
 pentadeca-7,11-diene 

C20H32 272 

 

Diterpenoids 

26.193 3.03 1-Naphthalenepropanol, .alpha.-  
 ethenyldecahydro-2-hydroxy- 
 .alpha.,2,5,5,8a-pentamethyl- 

C20H36O2 308 

 

Diterpenoids 

26.385 2.32 Kolavenol acetate C22H36O2 332 

 

Diterpenoids 

26.703 4.14 Phytol C20H40O 296 
 

Diterpenoids 

26.775 1.67 1,1,6-trimethyl-3-methylene-2-(3,6,9,13-  
 tetramethyl-6-ethenye-10,14-dimethy- 
 lene-pentadec-4-enyl)cyclohexane 

C33H56 452 

 

Triterpenoids 

26.894 6.42 9,12,15-Octadecatrienoic acid, (Z,Z,Z)- C18H30O2 278 

 

Lineolic acids and deriva-
tives 

26.990 1.68 Octadecanoic acid C18H36O2 284 

 

Long-chain fatty acids 

27.043 1.02 Cyclononasiloxane, octadecamethyl- C18H54O9Si9 666 

 

Organosilicon compounds 

      (Contd) 
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Table 1. (Contd) 

 
RT 

Area 
% 

 
Compound 

 
Formula 

Molecular 
weight 

 
Molecular structure 

 
Chemical classification 

 

27.098 1.23 Thunbergol C20H34O 290 

 

Diterpenoids 

27.418 1.85 1-Naphthalenepropanol, .alpha.-ethenyl- 
 decahydro-2-hydroxy-.alpha.,2,5,5,8a-  
 pentamethyl-, [1R-[1.alpha.(R*),2. 
 beta.,4a.beta.,8a.alpha.]]- 

C20H36O2 308 

 

Diterpenoids 

27.618 1.41 1-Naphthalenepropanol, .alpha.- ethenyl 
 decahydro-2-hydroxy-.alpha.,2,5,5,8a-  
 pentamethyl-, [1R-[1.alpha.(R*), 
 2.beta.,4a.beta.,8a.alpha.]]- 

C20H36O2 308 

 

Diterpenoids 

27.998 1.52 6.beta.Bicyclo[4.3.0]nonane, 5.beta.-  
 iodomethyl-1.beta.-isopropenyl-  
 4.alpha.,5.alpha.-dimethyl- 

C15H25I 332 

 

Monoterpenoids 

28.536 12.29 2-Heptanone, 6-(3-acetyl-1-cyclopropen- 
 1-yl)-3-hydroxy-6-methyl-, (R*,R*)- 

C13H20O3 224 

 

Carbohydrates and  
carbohydrate conjugates 

29.022 1.79 (2,3-Diphenylcyclopropyl)methyl  
 phenyl sulfoxide, trans- 

C22H20OS 332 

 

Stilbenes 

30.762 7.11 4,8,13-Cyclotetradecatriene-1,3-diol,  
 1,5,9-trimethyl-12-(1-methylethyl)- 

C20H34O2 306 

 

Diterpenoids 

32.059 3.72 (1S,2E,4S,5R,7E,11E)-Cembra- 
 2,7,11-trien-4,5-diol 

C20H34O2 306 

 

Diterpenoids 

34.936 7.22 Tetrapentacontane C54H110 758  Alkanes 
40.155 14.32 Tetrapentacontane C54H110 758  Alkanes 
 
defence against pathogens, insects and herbivores, as well 
as against environmental threats. 

Dichloromethane extraction 

Notchi leaf extraction with dichloromethane produced 
about 25 phytoconstituents in which tetrapentacontane had 

the highest percentage (14.32), followed by 2-heptanone, 6- 
(3-acetyl-1-cyclopropen-1-yl)-3-hydroxy-6-methyl-, (R*, R*) 
(12.29), 1-cyclohexene, 1,3,3-trimethyl-2-(1-methylbut-1-
en-3-on-1-yl)-(8.23%), tetrapentacontane (7.22) and 
4,8,13-cyclotetradecatriene-1,3-diol, 1,5,9-trimethyl-12-(1-
methylethyl)-(7.11) at the retention time of 40.155, 28.536, 
25.486, 34.936 and 30.762 min respectively (Table 1). 
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Table 2. Identified bioactive compounds using milli-Q water extraction of V. negundo employing GC–MS 

 
RT 

 
Area % 

 
Compound 

 
Formula 

Molecular 
weight 

 
Molecular structure 

 
Chemical classification 

 

7.221 5.32 Carbamic acid, methyl-, phenyl ester C8H9NO2 151 

 

Phenyl methylcarbamates 

9.356 1.00 Glycerin C3H8O3  92 

 

Sugar alcohols 

10.553 6.41 Cyclohexene, 4-methyl-1-(1-methylethenyl)- C10H16 136 

 

Monoterpenoids 

10.945 2.69 Bicyclo[3.3.0]oct-2-en-6-one, 3-methyl- C9H12O 136 

 

Carbonyl compounds 

11.156 4.26 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-  
 6-methyl- 

C6H8O4 144 

 

Pyranones and derivatives 

12.151 2.32 trans-2-Undecen-1-ol C11H22O 170 

 

Fatty alcohols 

12.923 1.69 N,N-Dimethyl-l-leucine C8H17NO2 159 

 

Amino acids and  
 derivatives 

13.222 10.54 Catechol C6H6O2 110 

 

Phenols 

13.421 19.51 Cyclopentanecarboxylic acid, 3-isopropyli 
 dene-, bornyl ester 

C19H30O2 290 

 

Monoterpenoids 

13.605 1.39 1-Cyclohexene-1-ethanol, 2,6,6-trimethyl- C11H20O 168 

 

Alcohols and polyols 

16.719 1.75 Dimethyl (1E)-N-hydroxyethanimidoyl 
 phosphonate 

C4H10NO4P 167 

 

Organic phosphonic acids  
 and derivatives 

16.868 1.62 4-Methylaminobenzoic acid, 4-formylphenyl  
 ester 

C15H13NO3 255 

 

Benzene and substituted  
 derivatives 

18.419 2.30 Cyclopropane, 1-isopropenyl-1-  
 (terahydrofuran-2,5-dion-3-yl)- 

C10H12O3 180 

 

Organooxygen compounds 

18.694 4.35 Cyclohexanone, 2,3,3-trimethyl-2- 
 (3-methylbutyl)- 

C14H26O 210 

 

Carbonyl compounds 

      (Contd) 
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Table 2. (Contd) 

 
RT 

 
Area % 

 
Compound 

 
Formula 

Molecular 
weight 

 
Molecular structure 

 
Chemical classification 

 

18.979 10.83 2,6,9,11-Dodecatetraenal, 2,6,10-trimethyl-, 
 (E,E,E)- 

C15H22O 218 
 

Sesquiterpenoids 

19.151 3.37 Bicyclo[2.2.2]oct-2-ene-1-carboxylic acid C9H12O2 152 

 

Carboxylic acids 

19.845 4.06 7-Octen-2-one C8H14O 126 

 

Carbonyl compounds 

19.969 1.75 (Z)-Tetradec-11-en-1-yl 2,2,2- 
 trifluoroacetate 

C16H27F3O2 308 
 

Carboxylic acids and  
 derivatives 

20.894 1.48 3,7,11,15-Tetramethyl-2-hexadecen-1-ol C20H40O 296  Diterpenoids 
22.111 1.95 3-Tetradecyn-1-ol C14H26O 210 

 
Long-chain fatty alcohols 

23.646 1.63 3-Hydroxy-.beta.-damascone C13H20O2 208 

 

Carbonyl compounds 

23.988 2.04 3-Hydroxy-7,8-dihydro-.beta.-ionol C13H20O2 208 

 

Alcohols and polyols 

24.531 4.22 Dodecanoic acid, 3-hydroxy- C12H24O3 216 
 

Organic acids and  
 derivatives 

24.655 2.22 Cyclopentane, 4-cyano-2,2-dimethyl-1- 
 methylene- 

C9H13N 135 

 

Monoterpenoids 

26.672 1.33 7-Oxabicyclo[4.1.0]heptan-3-ol, 6- 
 (3-hydroxy-1-butenyl)-1,5,5-trimethyl- 

C13H22O3 226 

 

Oxepanes 

 
 
Tetrapentacontane has antioxidant activity in GC–MS pro-
filing of prickly pear pulp extract18 and also reported in 
Acacia seyal stem extract19. 
 The findings reveal that diterpenoids contribute 36% of 
the total amount of metabolites, followed by sesquiterpe-
noids (20%), other compound derivatives (16%), mono-
terpenoids, long-chain fatty acids and alkanes (8% each) 
and triterpenoids (4%; Figure 1 a). The majority of the 
substances are often categorized under terpenoids as sec-
ondary metabolites. Terpenoids, a wide and varied family 
of metabolites, are crucial for the growth and development 
of plants20. The components of floral smell (terpenoids) 
are considered to interact mutually with plant pollinators. 
It is well known that several insects, such as bees, butter-
flies and beetles, are drawn to the scent of plants. Some 
terpenoids play a crucial role in the plant defence against 
biotic and abiotic stress, as signal molecules to attract pol-
linating insects21 and as attractants of insect species to en-
courage cross-pollination22. Additionally, airborne terpenoids 
play a critical role in plant defence responses to abiotic 
and biotic stress23 and are used as signal molecules to attract 
pollinating insects24. 

 Terpenes, which comprise monoterpenes, sesquiterpenes, 
diterpenes, hemiterpenes and triterpenes, are the largest 
naturally occurring bioactive substances. It is well known 
that a wide variety of mono- and sesquiterpenes released 
by plants and other organisms can act as signals in inter-
specific interactions25–27. This indicates that they may have a 
significant impact on abiotic (temperature)28 and biotic 
(pest and insect) stress29. Hence, fumigation or exogenous 
monoterpene treatment could boost the resilience of the 
photosynthetic system to high temperatures, avoiding heat 
stress in plants30. 
 In various studies, sesquiterpenes have been shown to 
play a role in attracting herbivore enemies31 and also serve 
as precursors for anti-fungal compounds32,33. Diterpenoids 
are reported in plant tissue cultures to have significant effects 
in promoting plant development34. 

Milli-Q water extraction 

Milli-Q water extraction of notchi leaf yielded 25 phyto-
constituents, in which cyclopentanecarboxylic acid, 3-
isopropylidene-, bornyl ester had the highest area percentage 
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Table 3. Identified bioactive compounds using methanol extraction of V. negundo employing GC–MS 

 
RT 

 
Area % 

 
Compound 

 
Formula 

Molecular 
weight 

 
Molecular structure 

 
Chemical classification 

 

5.020 0.78 Hexanoic acid, 3-hydroxy-, methylester C7H14O3 146 

 

Hydroxy acids and  
 derivatives 

18.787 6.21 Caryophyllene C15H24 204 

 

Sesquiterpenoids 

22.122 2.26 Cyclohexanemethanol, 4-ethenyl-.alpha., 
 .alpha.,4-trimethyl-3-(1-methylethenyl)-,  
 [1R-(1.alpha.,3.alpha.,4.beta.)]- 

C15H26O 222 

 

Sesquiterpenoids 

23.388 12.41 Epiglobulol C15H26O 222 

 

Sesquiterpenoids 

24.212 10.23 Hexanoic acid, 2-ethylhexyl ester C14H28O2 228 

 

Fatty acid esters 

29.435 16.78 (S)-Ethyl 3-methyl-5-((4aS,8aS)-2,5,5,8a-  
 tetramethyl-3,4,4a,5,6,7,8,8a- octahy 
 dronaphthalen-1-yl)pentanoate 

C22H38O2 334 

 

Diterpenoids 

29.899 2.19 Cycloheptane, 4-methylene-1-methyl-2- 
 (2-methyl-1-propen-1-yl)-1-vinyl- 

C15H24 204 

 

Monoterpenoids 

30.126 7.49 .gamma.-Elemene C15H24 204 

 

Sesquiterpenoids 

30.537 1.80 Hexadecanoic acid, methyl ester C17H34O2 270  Fatty acid esters 

31.324 2.13 1,3,6,10-Cyclotetradecatetraene,  
 3,7,11- trimethyl-14-(1-methylethyl)-,  
 [S-(E,Z,E,E)]- 

C20H32 272 

 

Diterpenoids 

31.427 2.50 n-Hexadecanoic acid C16H32O2 256 
 

Long-chain fatty acids 

32.640 2.32 Kolavenol acetate C22H36O2 332 

 

Diterpenoids 

34.295 4.72 9,12-Octadecadienoyl chloride, (Z,Z)- C18H31ClO 298 

 

Acyl chlorides 

34.591 25.17 Phytol C20H40O 296 
 

Diterpenoids 

39.966 3.00 Tetrahydroedulan C13H24O 196 

 

Derivative compound 
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Figure 1. Proportionate contribution of secondary metabolites extracted from (a) dichloromethane, (b) Milli-Q water, (c) methanol using gas-
chromatography–mass spectrometry. 
 
 
of 19.51 with a retention time of 13.421 min (Table 2). It 
was followed by 2,6,9,11- dodecatetraenal, 2,6,10-tri-
methyl-, (E,E,E)- (10.83% and 18.979 min), catechol 
(10.54% and 13.222 min), cyclohexene, 4-methyl-1-(1-
methylethenyl)- (6.41% and 10.553 min) and carbamic acid, 
methyl-, phenyl ester (5.32% and 7.221 min). Phenolic 
substances like catechol build up in the plant system and 
act as a poison or inhibitor for damaging nematodes, insects 
and herbivores. Catechol and pyrogallol could be key players 
in treating diseases caused by bacterial or fungal species35. 
Therefore, phenols could control important physiological 
systems in plants to increase their resilience to various 
stresses. 
 Following carbonyl compounds (16%), monoterpenoids 
(12%), alcohols and polyols (8%), sesquiterpenoids, diterpe-
noids, phenols and long-chain fatty acids (4% each) were 
the most common metabolites identified in this extraction 
(Figure 1 b). The biotic and abiotic stressors listed above 
involve secondary metabolites with terpenoid bases. As 
osmoprotectants, alcohols and polyols play a major role in 
abiotic stress36. 

Methanolic extraction 

Methanolic extraction of notchi leaf extracts yielded 15 
phytochemical constituents. Phytol had the largest area of 
25.17% with a retention time of 34.591 min. This was fol-
lowed by (S)-ethyl 3-methyl-5-((4aS,8aS)-2,5,5,8a-tetra-
methyl-3,4,4a,5,6,7,8,8a- octahydronaphthalen-1-yl) penta-
noate (16.78% and 29.435 min); epiglobulol (12.41%) and 

23.388 min; .gamma.-elemene (7.49%) and 30.126 min 
and caryophyllene (6.21%) and 18.787 min (Table 3). The 
findings reveal that diterpenoids and sesquiterpenoids 
make up 27% of the total amount of metabolites, followed 
by derivatives (20%), monoterpenoids, fatty acid esters 
(13%,) and long-chain fatty acids 7% (Figure 1 c). The 
terpenoid class of secondary metabolites makes up majority 
of the categorized substances. They are essential for both 
plant growth and defence. 

Conclusion 

Many of the plant protection issues in modern crop pro-
duction can be solved using the knowledge gained from 
the traditional wisdom of older generations along with 
modern scientific methods, which may also present new 
prospects for the biotechnology sector. Numerous phyto-
constituents with recognized biological activities were ex-
amined by GC–MS profiling of notchi leaf extract using 
three extractions, namely dichloromethane, milli-Q water 
and methanol. Terpenoids were the most significant quali-
tative group of secondary metabolites among them. These 
metabolites may control how well plants defend them-
selves from biotic and abiotic stressors. From this study, it 
may be inferred that notchi leaf extract contains a variety 
of bioactive substances that can be used as biopesticides, 
natural pollinators and plant–insect signalling. However, 
further research is required to demonstrate the bioactivity 
of each compound identified for the corresponding insect 
pests. 
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