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Abstract – GC-MS analysis was carried out in order to investigate the phytoconstituents present in the ethanolic extract of Solanum 
americana  leaves. The structural formula of the phytochemicals of  S. americana  leaves were determined by analysing of the spectra of 
GC-MS using the reference standard of National Institute of Standard and Technology (NIST). GC-MS analysis of S. americana leaves 
showed the presence of eighteen bioactive compounds. The compounds are 4-(5-(2-Naphthoxy)pentylthio)-5-chloro-uracil, propanamide, 
2-(dimethylamino)-N-[2-methyl-1-[[3,3a,12,13,14,15,16,16a-octahydro-8-methoxy-13,16-dioxo-14, 4-Amino-1-methyl-5-nitropyrazole, 
1,2-Benzenediol, o-octanoyl-o'-(thiophen-2-acetyl), 7H-1,4-Dioxino[2,3-c]xanthen-7-one, 2,3-dihydro-3-(4-hydroxy-3-methoxyphenyl)-2-
(hydroxymethyl)-5-methoxy, benzoic acid, p-(cyclohexyloxy)-, 3-(2-methylpiperidino)propyl ester, quinoline, 6,6'-[2,6-naphthalenediyldi-
2,1-ethenediyl]bis[1-ethyl-1,2,3,4-tetrahydro,   2,5,8,9,11-Pentaacetoxy-2,3-dihydrospiro(4H)benzofuro[2,3-g]-1-benzopyran-4,2'(5'H)-
furan]-5'-one, 4-(d-Xylosyloxy)-6,7-dimethoxy-9-[3,4-(methylenedioxy)phenyl]naphtho[2,3-c]furan-1(3H)-one, benzenamine, N,N-
didodecyl-4-nitro, 1-Hydroxy-3-(hydroxymethyl)anthraquinone, O,O'-bis(trimethylsilyl), d-Glucopyranoside, 1,4a,5,7a-tetrahydro-7-
(methoxymethyl)cyclopenta[c]pyran-1,5-diyl[bis-, 2,2',3,3',4,4',6,6',   5,12-Naphthacenedione, 6,8,10,11-tetrakis(acetyloxy)-8-
[(acetyloxy)acetyl]-7,8,9,10-tetrahydro-1-methoxy, salicylic acid, monoanhydride with 1-butaneboronic acid, cyclic ester,   
tetrabenzo[e,i,o,s][1,4,7,11,14,18]dithiatetraazacycloeicosine, 11,12,13,14,26,27-hexahydro,  6-Chloro-2-(3,5-diphenyl-pyrazol-2-yl)-
benzothiazole,  (23S,24S,25S)-26,26-dichloro-23-ethyl-6_-methoxy-3_,5:24,26-dicyclocholestane,  9H-Carbazole-9-carboxaldehyde, 1-
hydroxy-3-methyl-2-(3-methyl-2-butenyl) and 2,4-cyclopentadiene-1,2,3,4-tetracarboxylic acid, 5-(4-bromo-2-quinolinyl)-, tetramethyl 
ester. It was concluded that the phytocompounds support the use of S. americana leaves for the management of pancreatic cancer, prostate 
cancer, asthma, allergic rhinitis, and osteoarthritis. 
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I. INTRODUCTION 

The genus Solanum is regarded to be one of the widest 
and most complicated genera among the Angiosperms [1], 
and the most popular and widest genus of the family 
Solanaceae [1]. It consist of about 2000 species disperse 

across subtropical and tropical territories of Asia, Africa, 
Americas, Australia and India [2]. The genus is well 
dispersed in Brazil with about 350 species broadly distributed 
from north to south in diverse phytogeographic territories [3]. 
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Ripe fruit from S. americana have been used in making 
jams and preservative. S. americana has been reported to 
possess anticancer [4], antiviral, antimicrobial [4] and 
antidiabetic properties [5]. It has also been established that 
extracts of S. americana can be used in the management of 
joint pains, protozoa infections, cooling, bladder spasm, 
vermifuge, cough, gastric ulcer,[5] and asthma [6].  Steroidal 
saponins are outstanding components in Solanum species. 
Spirostanic saponins isolated from S. chrysotrichum leaves 
showed significant inhibiroty activity against dermatophytes 
and yeasts.  Nuatigenosido isolated from S. sisymbriifolium 
roots displayed anti-hypertensive effect in experimental 
hypertensive rats [7]. Indioside, borassoside and yamoscin 
displayed cytotoxic activity against several human cancer cell 
lines [8]. The isolation of torvosides from the leaves of S. 
torvum has been reported [9]. The anticonvulsant activity of 
S. torvum in zebrafish seizure assays have also been reported 
[9]. Antifungal activity S. torvum extract against Aspergillus 
flavus and Fusarium verticillioides  have been established 
[10].   

Many authors have reported the GC-MS analysis of 
natural products [11-13]. To the best of our knowledge, the 
GC-MS analysis of S. americana ethanol leave extract have 
not been reported in literature. Biological active 
phytocomponents present in the leaves of S. americana is 
hereby studied for future reference studies.  This study is 
aimed at the determination of compounds present in S. 
americana ethanol leaves extract by GC–MS analysis. 

II. METHODOLOGY 

2.1 Plant sample 

Fresh S. americana leaves were harvested from Ohafia, 
Abia State Nigeria on 25th June, 2020.  The leaves were 
identified by a Botanist at the Department of Plant Science 
and Biotechnology, MOUAU, Nigeria. 

2.2 Extraction of crude extracts 

The S. americana leaves were air dried at room 
temperature for 3 days. The dried roots were grounded using 
electric grinder. The powdered S. americana leaves were 
subjected to extraction using ethanol. The extract was then 
subjected to evaporation by using rotary evaporator. 

2.3 GC-MS Analysis 

The GC–MS spectra of bioactive compounds of S. 
americana leaves extracts were analysed using agilent 6890N 
gas chromatography equipped with an auto sampler 
connected to an agilent Mass Spectrophotometric Detector .  
A micro-litre of sample was injected in the pulsed  spitless  
mode onto a 30m x 0.25 mm ID DB 5MS coated fused silica 
column with a film thickness of 0.15 micrometer. Helium gas 
was used as a carrier gas and the pressure of the column head 
was maintained at 20 psi to give a constant of 1ml/min.  The 
temperature of the column was held initially at 55 oC  for  0.4 
min and then raised to 200 oC  at a rate of 25 oC/mins,. It was 
increased  to 280 oC at a rate of 8 oC/mins and to a final 
temperature of 300 oC at a rate of 25 oC/mins for 2 mins . The 
identification time was based on retention time. Components 
with lower retention time eluted first before the ones of higher 
retention time. 

 
2.4 Identification of chemical constituents 

The structural formula of the compounds present in 
ethanol extract of S. americana leaves were ascertained by 
the interpretation of mass spectrum of GC-MS using the 
reference standard of NIST library. The mass spectra of the 
unknown compounds were cross-marched with the spectra of 
the known compounds stored in the NIST library. 
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III. RESULTS AND DISCUSSION 

 

Figure 1: Gas chromatogram of ethanol leave extract of S. americana 
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Figure 2: Mass spectra of ethanol leave extract of S. americana 

 

Table 1: Bioactive compounds present in ethanol extract of S. americana leave 

S/No Compound Bioactivity 
1. 4-(5-(2-Naphthoxy)pentylthio)-5-chloro-uracil Not found 
2 Propanamide, 2-(dimethylamino)-N-[2-methyl-1-

[[3,3a,12,13,14,15,16,16a-octahydro-8-methoxy-13,16-dioxo-14 
Not found 

3 4-Amino-1-methyl-5-nitropyrazole Increase aromatic amino Acid 
Decarboxylase  activity, catechol-O-
methyltransferase-Inhibitor, methyl-
guanidine-inhibitor 

4 1,2-Benzenediol, o-octanoyl-o'-(thiophen-2-acetyl) Acetylcholinergic 
5 7H-1,4-Dioxino[2,3-c]xanthen-7-one, 2,3-dihydro-3-(4-hydroxy-

3-methoxyphenyl)-2-(hydroxymethyl)-5-methoxy 
Not found 

6 Benzoic acid, p-(cyclohexyloxy)-, 3-(2-methylpiperidino)propyl 
ester 

Anticancer (pancreas), anticancer 
(prostate) 

7 quinoline, 6,6'-[2,6-naphthalenediyldi-2,1-ethenediyl]bis[1-ethyl-
1,2,3,4-tetrahydro 

Not found 

8 2,5,8,9,11-Pentaacetoxy-2,3-dihydrospiro(4H)benzofuro[2,3-g]-1-
benzopyran-4,2'(5'H)-furan]-5'-one 

Not found 
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9 4-(d-Xylosyloxy)-6,7-dimethoxy-9-[3,4-
(methylenedioxy)phenyl]naphtho[2,3-c]furan-1(3H)-one 

11B-HSD-inhibitor, 12-
Lipoxygenase-inhibitor 

10 benzenamine, N,N-didodecyl-4-nitro NADH-oxidase-inhibitor, NADH-
ubiquinone-oxidoreductase-Inhibitor 

11 1-Hydroxy-3-(hydroxymethyl)anthraquinone, O,O'-
bis(trimethylsilyl) 

17-beta-hydroxysteroid 
dehydrogenase-inhibitor, aryl-
hydrocarbon-hydroxylase-inhibitor 

12 d-Glucopyranoside, 1,4a,5,7a-tetrahydro-7-
(methoxymethyl)cyclopenta[c]pyran-1,5-diyl[bis-, 
2,2',3,3',4,4',6,6' 

Not found 

13 5,12-Naphthacenedione, 6,8,10,11-tetrakis(acetyloxy)-8-
[(acetyloxy)acetyl]-7,8,9,10-tetrahydro-1-methoxy-, (8S 

Not found 
 
 

14 Salicylic acid, monoanhydride with 1-butaneboronic acid, cyclic 
ester 

Increase aromatic amino acid 
decarboxylase activity,  

15 Tetrabenzo[e,i,o,s][1,4,7,11,14,18]dithiatetraazacycloeicosine, 
11,12,13,14,26,27-hexahydro 

 

16 6-Chloro-2-(3,5-diphenyl-pyrazol-2-yl)-benzothiazole Not found 
17 (23S,24S,25S)-26,26-dichloro-23-ethyl-6_-methoxy-3_,5:24,26-

dicyclocholestane 
Not found 

18 9H-Carbazole-9-carboxaldehyde, 1-hydroxy-3-methyl-2-(3-
methyl-2-butenyl) 

17-beta-hydroxysteroid 
dehydrogenase-Inhibitor, aryl-
hydrocarbon-hydroxylase-inhibitor, 
testosterone-hydroxylase-inducer 

19 2,4-Cyclopentadiene-1,2,3,4-tetracarboxylic acid, 5-(4-bromo-2-
quinolinyl)-, tetramethyl ester 

Arachidonic-acid-inhibitor 

 
From Table 1, ethanol extract of S. americana leave 

showed acetylcholinergic activity. The neurotransmitter used 
at the neuromuscular junction is known as acetylcholine.  In 
order to activate muscles, the motor neurons of the nervous 
system releases acetylcholine.  This property means that 
medications that inhibit cholinergic systems can have 
disastrous effects like paralysis and convulsions. 
Acetylcholine,  a neurotransmitter in the autonomic nervous 
system, is an internal transmitter for the sympathetic nervous 
system and the last product released by the parasympathetic 
nervous system [14]. Acetylcholine is the dominant 
neurotransmitter of the parasympathetic nervous system [15]. 
Ethanol extract of S. americana leave showed 12-
Lipoxygenase-inhibitory activity. Arachidonate 5-
lipoxygenase inhibitors are medications that slow or inhibit 
the activity of arachidonate 5-lipoxygenase (5-lipoxygenase 
or 5-LOX) enzyme, which is responsible for the generation 
of inflammatory leukotrienes.  Excessive production of 
leukotrienes is a primary cause of inflammation in asthma, 
allergic rhinitis, and osteoarthritis [16]. Aromatic L‐amino 
acid decarboxylase (AAAD) was discovered 70 years ago in 
mammalian tissue [17]. Its specific importance in 

pharmacology was established when it was demonstrated that 
its substrate L‐ DOPA relieved the clinical symptoms of 
Parkinson's disease (PD) [18-20] by supplementing lost 
dopamine from nigrostriatal neurons. 4-Amino-1-methyl-5-
nitropyrazole have been reported to increase aromatic amino 
acid decarboxylase activity [21].  Table 1 shows that ethanol 
extract of S. americana leave has been reported as  catechol-
O-methyl-transferase inhibitor [21]. Catechol-O-
methyltransferase inhibitors are category of medicines that 
are used along side carbidopa-levodopa therapy in the 
management of symptoms of Parkinson’s disease.  Catechol-
O-methyltransferase  inhibitors can extend the effectiveness 
of carbidopa-levodopa therapy, and permit for lower doses of 
carbidopa-levodopa [22]. 2,4-Cyclopentadiene-1,2,3,4-
tetracarboxylic acid, 5-(4-bromo-2-quinolinyl)-, tetramethyl 
ester has been reported as arachidonic acid inhibitor [21].  
Arachidonic acid and its metabolites have recently generated 
a heightened interest because of growing evidence of their 
significant role in cancer biology. Thus, inhibitors of  
arachidonic acid   have originally been of interest in the 
management of inflammatory disorders and certain types of 
heart disease. They are now receiving increased attention as 
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an arsenal against cancer [23]. 4-Amino-1-methyl-5-
nitropyrazole is a methylguanidine inhibitors [21]. 
Methylguanidine is a suspected uraemic toxin that 
accumulates in kidney failure; however it also exhibits anti-
inflammatory effects.  Recent evidence suggests that 
methylguanidine significantly inhibits nitric oxide synthase  
activity and tumor-necrosis factor (TNF) release [24]. This 
suggests that methylguandine can attenuate the degree of 
inflammation and tissue damage arelated to endotoxic shock.  

IV. CONCLUSION 

Nineteen compounds have been identified from the GC-
MS analysis of ethanol extracts of S. americana leaves. The 
bioactive compounds support the use of S. americana leaves 
in the management of diseases like pancreatic cancer, 
prostate cancer, asthma, allergic rhinitis, and osteoarthritis 
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