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Abstract: Over time Passiflora edulis f. flavicarpa (PEFF) have been utilized in
traditional  medicine  for  the  treatment  of  different  health  ailments.  This  study
aims to identify the phytochemical constituents in the vines of PEFF responsible
for its traditional usage. Maceration in methanol was used in the extraction of
the powdered vines and standard procedures were also used to screen for its
phytochemical  contents.  Two  chromatographic  techniques  such  as  High
Pressure  Liquid  Chromatography  (HPLC)  and  Gas  Chromatography  -  Mass
Spectrometry  (GC-MS)  were  exploited  to  identify  and  quantify  the
phytoconstituents in the methanol extract. Phytochemical screening showed
alkaloids,  glycosides,  flavonoids,  tannins,  steroids,  saponins  and  terpenoids  in
the vines of  PEFF.  Prominent compound revealed by HPLC analysis include
pyrogallol (18.64%), ferulic acid (13.71%), ellagic acid (12.88%), salicylic acid
(10.83%), ribalinidine (10.50%) and cresol (9.67%). While the GC-MS analysis
showed Octadec-9-enoic acid (67.78%); 3-methylindole-2-carboxlic acid,4,5,6,7-
tetrahydro-, ethyl ester (16.89%) and 3-aminopyrrolidine (14.52%). Thus, the
vines of PEFF contain phytoconstituents responsible for it  use in traditional
medicine.

Introduction
Passiflora  edulis  Sims  (family-passifloraceae),  also
known as yellow passion fruit, it  vernacular name is
‘mfri vine’ (Oro people of Akwa-Ibom state, Nigeria). It
has a shallow root, climbing tendrils, evergreen vine
that grows to 25.40-38.10 cm long, 7.62-12.70 cm wide
and  produce  purple-white  flower  that  is  showy  bowl
shape fragrant. It is native of Paraguay, Southern Brazil
and Northern Argentina but cultivated and dispersed in
warm  temperature  and  tropical  climates  (1).  Three
deep  lobes  are  observed  in  mature  leaves,  though
absent in younger leaves. The leaf lamina is 6-15 cm
long,  sleekly  green,  orderly  toothed,  2-4  cm  long
petiolate and 2 raised gland at the end.  Stipule is 10
cm long and linear (2).

Synonym  of  Passiflora  edulis  include  Passiflora
ligularis,  Passiflora  lauriflora,  Passiflora  actinia,
Passiflora amethystina, Passiflora capsularis, Passiflora
cincinnata,  Passiflora  edulis  f.  edulis,  Passiflora
incarnata,  Passiflora  morifolia,  Passiflora  urnifolia,
Passiflora coccinea, Passiflora setacea, Passiflora alata,
Passiflora quadrangularis, and Passiflora ligularis (3, 4).

The variety Passiflora edulis f  flavicarpa (PEFF) has
been the cornerstone of several herbal preparations for
thousands of year, it is use in traditional medicine for
treatment  and  management  of  convulsion,  pain,
insomnia,  hypertension,  migraine,  nervousness,
symptom  of  alcoholism,  cancer  and  attention-deficit
hyperactivity disorder (5, 6). While pharmacologically,
activities  such  as  anti-inflammatory,  analgesic,  ant-
diabetic, antispasmodic, neuroprotective, antidiarrheal,
antioxidant,  gastroprotective,  antihypertensive,
antibacterial,  and  antiproliferative  have  been
documented  (1,  7).

Several  phytochemicals  have  been  identified  from
different  parts  of  the  Passiflora  edulis,  they  include
vitexin, isovitexin, isoorientin, luteolin, quercetin and
apigenin  (8).  Phenylethanoid  glycosides,  cyanogenic
glycosides and benzyl alcohol have been isolated and
characterized from its stem and leaves (9), its fruits are
rich  sources  of   ethyl  propanoate,  propyl  acetate,
methyl butanoate, 2-methyl propylacetate, 1-hexanol,
cis-3-hexen-1-ol,  germacrene  D  and  alpha-terpineol.
These  compounds  contributes  to  the  characteristic
fruity, floral and sweety aroma of the fruits (10-12). 
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Studies have been done on the fruit and leaves of
PEFF, due to its medicinal and economic importance.
The  medicinal  relevance  of  the  vines  have  been
meagre  and  yet  to  be  linked  to  the  different
phytochemicals it possess. The need to identify these
phytochemical  constituents  either  as  a  group  or
individual  has  become  imperative.  Thus,  this  study
aims to evaluate the phytochemicals in the vines of
PEFF  using  standard  methods  and  chromatographic
techniques, thus providing the basis for its use ethno-
medicinally.

Materials and Methods
Collection, Identification, and Extraction
The  vines  of  PEFF  were  collected  in  the  month  of
October, 2023 from Akwa-Ibom state, Ibesikpo-Asutan
Local Government Area, bounded by latitude 4o 46’ 0’’
N, longitude 7o  57’ 0’’ E. It was identified in University
of Benin, by Prof H.A. Akinnibosun of the Department of
Plant  Biology and Biotechnology.  Herbarium number
was provided UBH 353 and sample specimen was kept
in the Departmental herbarium.

PEFF vines were detached, dried for 2 weeks under
shade and pulverized using electric milling machine to
produce  fine  particles.  Two  hundred  grams  of  the
powdered  vines  were  macerated  with  methanol
(99.8%) and shaken intermittently every 30 min, for 2
hours, before the mix was kept in a dark compartment
for  3  days.  The  extract  was  decanted,  filtered  (size  1
paper) and concentrated in vacuum. Extract obtained
was kept in a refrigerator at 4oC until used. 

Phytochemical Screening of PEFF
Powdered Vines
Powdered  v ines  of  PEFF  were  screened  for
phytochemicals  by  methods  described  by  Sofowora
(13)  and  Trease  and  Evans,  (14).  Phytochemicals
evaluated  are  alkaloids,  flavonoids,  glycosides,
steroids,  saponins,  tannins  and  terpenoids.

Detection of Alkaloids: The powdered vines (0.5
g) was dissolved in dilute hydrochloric acid, filtered and
tested for the presence of alkaloids. Mayers test: To
the  filtrate  (1  mL)  in  a  test  tube,  4  drops  of  Mayers
reagent  was  added.  A  yellow  cream  precipitate
formation indicates the presence of alkaloids. 

Wagner’s test:  Wagner’s reagent (4 drops) was
added to 1 mL of the filtrate, if a brown-reddish brown
formation is observed, and it indicates the presence of
alkaloids.

Detection  of  Flavonoids:  The  powdered  vines
(0.5 g) was dissolved in distilled water , boiled for 5
min., filtered and tested for the presence of flavonoids
and saponins.

Lead acetate test:  A few drops of lead acetate
solution  was  added  to  the  filtrate  (1  mL).  A  yellow-
colour precipitate indicates the presence of flavonoids.

Detection of Saponins: Filtrate (1 mL) was mixed
vigorously with 1 mL of distilled water. The formation
of frothing indicates the presence of saponins. 

Detection of Tannins: Powdered vines (0.5 g) are
mixed  with  a  few  millilitres  of  distilled  water  and
heated on a water bath, then the mixture was filtered.
Ferric  chloride  was  added  to  the  filtrate.  The  dark
green  colour  indicates  the  presence  of  tannins.

Detection  of  Steroids:  A  few  drops  of  acetic
anhydride  are  added  to  the  filtrate  (methanolic)  and
the  formation  of  violet  to  blue  to  green  in  some
samples indicates the presence of steroids.

Detection  of  Terpenoids:  Powdered  vines  (10
mg)  was  mixed  with  2  mL  chloroform  and  3  mL
concentrated sulfuric acid added carefully to form a
layer. A reddish-brown colour indicates the presence of
terpenoids.

Detection  of  glycosides:  About  5  mg  of  the
powdered vines was boiled with 10 % HCl for a few
minutes on a water  bath,  filtered and allowed to cool.
An equal volume of chloroform is added to the filtrate.
A few drops of 10 % ammonia are added to the mixture
and heated. The formation of pink colour indicates the
presence of glycosides.

Analysis of Methanol Extract of Passiflora
edulis Vines by HPLC
Analysis  (HPLC)  of  the  methanol  extract  of  Passiflora
edulis was done using Shimadzu LC-10AD dual binary
pumps,  Shimadzu  CTO-10AS  column  oven,  and
Shimadzu Prominence SPD-20A UV/Vis detector. C-12
normal phase column (Phenomenex, Gemini 5 μ, 200
mm length × 4.8 mm internal diameter) was utilized
for the analysis. Mobile phase consisting of solvent A
and  B,  where  solvent  A  was  made  of  acetic  acid-
acidified deionized water at pH 2.8, while solvent B was
acetonitrile  at  0.8  mL/min  flow  rate.  Solvent  B  (5%)
was used to equilibrate the column for 20 min post
injection of each sample. Temperature of the column
was set at 38oC, volume of injection was 20 µL and
wavelength set at 280 nm, Compounds were identified
and  quantified  by  comparison  of  the  retention  times
and peak areas with standard (pure) compounds by
plotting calibration plot of external standards.

Gradient elution: 0-5 min, 5-9% solvent B; 5-15
min, 9% solvent B; 15-22 min, 9-11% solvent B; 22-38
min, 11-18% solvent B; 38-43 min, 18-23% solvent B;
43-44  min,  23-90%  solvent  B;  44-45  min,  90-80%
solvent  B;  45-55 min  (15).  Standard  (AccuStandard,
USA) used for this analysis were graciously provided by
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Dr.  David  Ogochukwu  of  Docchy  Laboratory  and
Environmental Services, Awka. The standard includes
ephedrine,  ribalinidine,  cresol,  ellagic  acid,  naringin,
coumaric  acid,  isoflavone,  ferulic  acid,  pyrogallol,
naringenin and salicylic acid. Solutions were prepared
at 1 mg/mL for each of the standard used.

Gas Chromatography-Mass Spectrometric
Analysis of PEFF Methanol Extract
Gas  Chromatography  hyphenated  to  a  Mass
Spectrometric (Agilent USA 7890A GC system, 5675C
Inert MSD) with triple axis detector equipped with an
auto injector (10 µl syringe) was used. Helium gas was
used  as  a  carrier  gas  and  all  chromatographic
separation was performed on capillary column (Agilent
19091-433HP-5Ms)  having  specification:  length;  30  m,
internal diameter 0.2 µm, thickness; 250 µm, treated
with  phenyl  methyl  silox  (5  %).  Other  operating
conditions were ion source temperature (EI) at 250oC,
interface temperature of 300oC, pressure of 16.2 psia,
out time of 1.8 mm, 1 µl injector in split mode with split
ratio  of  1:50,  injection  temperature  of  280oC.  The
column temperature started at 50oC for 2 mins and
changed  to  100oC  at  the  rate  of  20oC/min.  The
temperature  was  raised  to  250oC  at  the  rate  of
20oC/min and held for 5 mins. The total elution was 19
minutes.  MS  Solution  software  provided  by  supplier
was used to control  the system and to acquire the
data.  Identification  of  the  compounds  was  carried  out
by comparing the mass spectra obtained with those of
the standard mass spectra from NIST library (NISTII)
(16).

Results
Qualitative phytochemical screening of PEFF revealed
the presences of  secondary metabolite  as  shown in
Table 1.

Table 1. Phytoconstituents of the powdered vines of
Passiflora edulis.

Phytochemical Inference

Alkaloid +
Flavonoid +
Glycoside  +
Tannin  +
Terpenoid  +
Steroid +
Saponin +

Note: (-) means absent and (+) means present.

HPLC analysis of the methanol extract of the vines
of PEFF displayed Eleven phyto-compounds as shown
in Table 2.

Table 2. Phytoconstituents from HPLC analysis of the
methanol vines extract of Passiflora edulis f. flavicarpa.
S/N Compounds Retention

Time
Percentage
Area

Concentration
(µg/ml)

1 Ephedrine 1.126 0.16 0.0953
2 Ribalinidine 3.376 10.50 2.8080
3 Cresol 7.853 9.67 5.1771
4 Ellagic acid 9.793 12.88 5.1704
5 Naringin 13.016 6.48 3.4699
6 Coumaric

acid
19.050 6.58 3.7339

7 Isoflavone 19.606 5.93 2.3822
8 Ferulic acid 22.793 13.71 8.1151
9 pyrogallol 28.696 18.64 11.0394
10 Naringenin 36.016 4.62 2.7354
11 Salicylic acid 42.233 10.83 4.3475

Forty-two  compounds  were  identified  in  the
methanol vines extract of PEFF as shown in Table 3.

Table 3. Phytoconstituents of the GC-MS analysis of the methanol vines extract of Passiflora edulis f. flavicarpa.

S/N Compounds RT (min) % Area MF MW

1 3-Aminopyrrolidine 2.369 14.52 C4H10N2 186.25
2 6-Octadecenoic acid, methyl ester,(Z)- 4.454 0.06 C19H36O2 296.49
3 Sarcosine, N-valeryl-, hexadecyl ester 4.961 0.00 C24H47NO3 397.63
4 Adipic acid, pentadecyl 2-propyl ester 5.046 0.00 C24H46O4 398.60
5 1,3-Butadiene, 2-methyl- 5.271 0.00 C5H8 68.12
6 5-Ethyl-dihydro-4,6(1H,5H)pyrimidinedione 5.947 0.00 C6H9N2O2 140.14
7 1-Butanamine, N-nitro-N-propyl- 6.088 0.00 C7H16N2O2 160.21
8 3-Amino-1,2,4-dithiazole-5-thione 6.172 0.00 C2H2N2S3 150.3
9 3-[3-[2-Methyl-1,3-dioxolan-2-yl]propyl]-2-oxazolidinone 6.651 0.00 C9H14NO4 183.20
10 N-(4-Methoxybenzenesulfonyl)azetidin-3-one 7.130 0.02 C10H11NO4S 241.27
11 8,14-Seco-3,19-epoxyandrostane-8,4-dione, 17-acetoxy-3.beta.-methoxy-4,4-

dimethyl-
7.384 0.03 C24H36O6 420.5

12 Lochneridine 7.581 0.01 C20H24N2O3 340.4
13 4,5-Dichloro-1,3-dioxolan-2-one 7.806 0.00 C3H2Cl2O3 156.95
14 Methyl tetradecanoate 8.877 0.06 C15H30O2 242.4
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15 17-Pentatriacontene 9.074 0.04 C35H70 490.93
16 2-Furanmethanol, .alpha.-(2-nitropropyl)-, 9.215 0.02 C8H11NO4 185.18
17 3,Trans-(1,1-dimethylethyl)-4,cis-methoxycyclohexan-1-ol 9.384 0.02 C11H21O2 195.28
18 Undeca-3,4-diene-2,10-dione, 5,6,6-trimethyl- 9.581 0.03 C14H22O2 222.32
19 Cyclopropanecarboxylic acid, 2-methylphenyl ester 9.750 0.01 C13H24O2 212.33
20 Imidazole-4-carboxamide 10.398 0.07 C4H5N3O 111.10
21 3-(Methylthio)hexyl butanoate 10.623 0.03 C11H22O2S 218.36
22 cis-10-Nonadecenoic acid 10.764 0.01 C19H36O2 296.49
23 Hexadecanoic acid, 2-methyl- 11.018 0.03 C18H36O2 284.48
24 Tricosanoic acid, methyl ester 11.750 0.11 C24H48O2 368.64
25 Octadecanoic acid, 17-oxo-, methylester 12.004 0.05 C19H36O3 312.49
26 Hexadecanoic acid, 14-methyl-, methyl ester 12.370 0.04 C18H36O2 284.48
27 5-Heptenoic acid, methyl ester, 12.511 0.02 C8H14O2 142.20
28 2,5-Di-(4-nitrophenyl)-tetrazol 12.623 0.02 C13H8N6O4 312.24
29 6-Octadecenoic acid, methyl ester,(Z)- 12.849 0.04 C19H36O2 296.49
30 2H-Pyrimido[1,2-a]pyrimidine, 1,3,4,6,7,8-hexahydro-1-methyl- 13.187 0.04 C14H9N3 229.32
31 Eicosane 13.384 0.02 C20H42 282.50
32 Imidazole-4-carboxylic acid, 5-amino-2-methyl-, ethyl ester 13.581 0.02 C6H9N3O2 155.15
33 4a.alpha.,4b.beta.-Gibbane-1.alpha.,10.beta.-dicarboxylic acid, 4a-formyl-7-

hydroxy-1-methyl-8-methylene-, dimethyl ester 
13.807 0.02 C22H30O6 390.5

34 1,2,3-Triphenyl-3-methyl-cyclopropene 13.919 0.01 C22H18 282.4
35 N-Acetyl-d,l-norleucenine 14.201 0.02 C10H12N2O5 240.21
36 3H-Pyrazol-3-one, 4,4'-azobis[2,4-dihydro-2,5-diphenyl] 14.398 0.01 C30H22N6O2 498.5
37 7-Methoxy-9b-methyl-3-(2-methyl [1,3]dioxolan-2-yl)-1,2,3,4,5,9b

hexahydrocyclopenta[a]naphthalene-3a-carbonitrile
14.708 0.00 C20H25NO3 427.4

38 Nonanoic acid 14.905 0.00 C9H18O2 158.24
39 4-phenyl-pyrido[2,3-d]pyrimidine  15.131 0.00 C13H9N3 207.23
40 2-Furancarboxamide, N-(1,4,6-trimethyl-1H-pyrazolo[3,4-b]pyridin-3-yl)- 15.215 0.00 C14H14N4O2 270.29
41 Octadec-9-enoic acid 15.694 67.78 C18H34O2 282.46
42 Ethyl-4,5,6,7-tetrahydro-3-Methylindole-2-carboxylate 17.553 16.89 C12H17NO2 207.27

Note:  RT=  Retention  time,  %Area  =  Percentage
area,  MF  =  Molecular  formula,  and  MW=Molecular
weight.

Discussion
Phytochemicals  like  flavonoids,  glycosides,  saponins,
steroids, tannins and terpenoids have been previously
reported in the leaves (17, 18). These may seems to be
non-essential, even though they play vital parts in it
survival  by  mediation  of  environmental  interactions
with competitors, disease protection, stress, pollution
and ultra violet rays. They also contribute toward the
colour, aroma and taste of its parts (19). 

P h y t o c h e m i c a l s  c a n  b e  a n a l y z e d  b y
chromatographic  methods  which  provide  information
about  the  qualitative  and  quantitative  portions.
However, in the absent of this method of analysis, the
simple phytochemical screening can be use, with the
advantage of being economical, easy to perform and
fewer  materials  or  reagents  may  be  required.  This
study screened the vines of PEFF for phytochemicals
a n d  T a b l e  1  p r o v i d e  i n f o r m a t i o n  o f  t h e
phytoconstituents present following the analysis. 

Previous report of the phytochemical screening of
the seeds of Passiflora edulis revealed the presence of
flavonoids, alkaloids, tannins, glycosides, saponins, and
steroids  (20),  while  glycosides,  flavonoids,  alkaloids,
phenolic  compounds,  tannins  and  saponins  were
observed  in  the  leaves.  The  stem  of  Passiflora  edulis
showed  the  presence  of  glycosides,  flavonoids,
alkaloids, phenolics compounds and saponins (21). The
presence of  these chemicals  are  in  agreement  with
constituents in the vines. However, it should noted that
preliminary screening of this kind has the advantage of
providing  information  about  the  different  classes  of
phytochemicals  present  in  the  screened  part,  thus
enabling the determination of the appropriate method
for its extraction and isolation of molecules. Its also aid
in predicting the likely pharmacological action the plant
will exhibit. Flavonoids are known to scavenge for free
radicals that are responsible for plethora of diseases in
the  body.  Indicating  that  flavonoids  could  be  used  to
prevent or  treat  such disease conditions.  Glycosides
regulate  growth  and  involved  in  allelopathy  (22),
tannins are used in dressing wounds due to the wound
healing  potential  (23),  saponin  and  steroids  induce
apoptosis and cell cycle arrest in cancerous cells (24)
and tumor induced oedema (25).
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Table 4. Compounds and their pharmacological uses.

S/N Compounds Class Uses References
1 3-Aminopyrrolidine Heterocyclic

amine
Antibacterial (25)

2 6-Octadecenoic acid, methyl ester,(Z)- Fatty Acyl Food, Membrane
stabilizer

(26)

3 Sarcosine, N-valeryl-, hexadecyl ester Amino acid ester Surfactant
(28)

4 Adipic acid, pentadecyl 2-propyl ester Ester New Compound
5 1,3-Butadiene, 2-methyl- Alkene Contribute to

flavour and
fragrance

(29)6 5-Ethyl-dihydro-4,6(1H,5H)pyrimidinedione Heterocyclic
compound

New Compound

7 1-Butanamine, N-nitro-N-propyl- Nitroalkylamine New Compound
8 3-Amino-1,2,4-dithiazole-5-thione Xanthane

anhydride
Anti-aging

(30)

9 3-[3-[2-Methyl-1,3-dioxolan-2-yl]propyl]-2-oxazolidinone Heteocyclic
aklylacetal

New Compound

10 N-(4-Methoxybenzenesulfonyl)azetidin-3-one Heterocyclic
ketone

New Compound

11 8,14-Seco-3,19-epoxyandrostane-8,4-dione, 17-
acetoxy-3.beta.-methoxy-4,4-dimethyl-

Tetracyclic
ketone

New Compound

12 Lochneridine Monoterpene
indole alkaloid

Anticancer (31)

13 4,5-Dichloro-1,3-dioxolan-2-one Carbonate ester Anticandidal
(32)14 Methyl tetradecanoate Fatty Acyl Membrane

stabilizer
15 17-Pentatriacontene Hydrocarbon Antimicrobial

(33, 34)16 2-Furanmethanol, .alpha.-(2-nitropropyl)-, Heterocyclic
alcohol

New Compound

17 3,Trans-(1,1-dimethylethyl)-4,cis-methoxycyclohexan-1-ol Cycloalcohol Antifungal

(35)18 Undeca-3,4-diene-2,10-dione, 5,6,6-trimethyl- Unsaturated
ketone

New Compound

19 Cyclopropanecarboxylic acid, 2-methylphenyl ester Cycloester New Compound
20 Imidazole-4-carboxamide Aromatic hetero

diazole
Anticancer

(36)

21 3-(Methylthio)hexyl butanoate Thioester New Compound
22 cis-10-Nonadecenoic acid Fatty acid Membrane

stabilizer
23 Hexadecanoic acid, 2-methyl- Fatty Acyl Membrane

stabilizer
24 Tricosanoic acid, methyl ester Fatty Acyl Membrane

stabilizer
25 Octadecanoic acid, 17-oxo-, methyl ester Ester New Compound
26 Hexadecanoic acid, 14-methyl-, methyl ester Fatty Acyl Membrane

stabilizer
27 5-Heptenoic acid, methyl ester, Fatty Acyl Membrane

stabilizer
28 2,5-Di-(4-nitrophenyl)-tetrazol Tetrazole New Compound
29 6-Octadecenoic acid, methyl ester,(Z)- Fatty Acyl Membrane

stabilizer
30 2H-Pyrimido[1,2-a]pyrimidine, 1,3,4,6,7,8-hexahydro-1-

methyl-
Triazine New compound
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31 Eicosane Alkane Heaing and
Lightening

(37)

32 Imidazole-4-carboxylic acid, 5-amino-2-methyl-, ethyl ester Diazole ester Anti-Alzheimer

(38)
33 4a.alpha.,4b.beta.-Gibbane-1.alpha.,10.beta.-dicarboxylic

acid, 4a-formyl-7-hydroxy-1-methyl-8-methylene-, dimethyl
ester 

Terpenoid ester New Compound

34 1,2,3-Triphenyl-3-methyl-cyclopropene cycloalkene New Compound
35 N-Acetyl-d,l-norleucenine Monoterpene

indole alkaloid
Vertigo (39)

36 3H-Pyrazol-3-one, 4,4'-azobis[2,4-dihydro-2,5-diphenyl] Diazole ketone anti-tubercular,
anti-inflammatory,
anti-convulsant,
anticancer, anti-
viral, angiotensin
converting enzyme
(ACE) inhibitory,
and
neuroprotective

(40)

37 7-Methoxy-9b-methyl-3-(2-methyl [1,3]dioxolan-2-
yl)-1,2,3,4,5,9b hexahydrocyclopenta[a]naphthalene-3a-
carbonitrile

Triicyclic
aromatic
compound

New Compound

38 Nonanoic acid Fatty acid Antitumor (41)
39 4-phenyl-pyrido[2,3-d]pyrimidine  Heterobicylic Anticancer

(42)40 2-Furancarboxamide, N-(1,4,6-trimethyl-1H-pyrazolo[3,4-
b]pyridin-3-yl)-

Heterotetrazole New Compound

41 Octadec-9-enoic acid Fatty acid Surfactant
(43)

42 Ethyl-4,5,6,7-tetrahydro-3-Methylindole-2-carboxylate Bicyclic ester New Compound

These  pharmacological  activities  ascribed  to  a
particular plant extract implies that interference may
likely  be  experienced.  Thus,  to  reduce  or  prevent
interference,  separation  of  the  components  into  the
various parts will be necessary. HPLC is a separation
technique, use to set-apart non-volatile components of
the  plant  extract  and  has  the  advantage  of  being
robust and rugged. The nature of the HPLC allows it to
identify the compounds in the crude extract of PEFF by
comparing  the  retention  time  and  peak  area  with
standards. The standard utilized in this study are listed
in Table 2 and comparing it with peaks and retention
time avail the compound in the Table 2. The prominent
compounds include pyrrogallol  (18.64%),  ferulic  acid
(13.71%), ellagic acid (12.88%), salicylic acid (10.83%),
rabilinidine  (10.50%),  cresol  (9.67%),  coumarin
(6.58%),  naringin  (6.48%)  and  isoflavone  (5.93%).

Some of the reported activities of the PEFF could be
due  to  the  phytochemicals  identified.  Salicylic  acid-
Analgesic;  ephedrine-antihypertensive,  cresol-anti-
proliferative,  ellagic  acid-antiproliferative,  antioxidant
and  anti-inflammatory,  narigin-anti-inflammatory  and
antiproliferative,  coumaric  acid-anti-inflammatory,
isoflavone-antiproliferative,  ferulic  acid-antioxidant,
antimicrobial  and  anti-inflammatory,  pyrrogallol-
antioxidant  and  antibacterial  and  naringenin-
antioxidant,  anti-proliferative  and  anti-inflammatory.

GC-MS  analysis  was  used  in  the  identification  of
volatile  compounds  in  the  extract  of  PEFF.  3-
aminopyrrolidine  (14.52%),  octadec-9-enoic  acid
(67.78%)   and  3-methyl indole-2-carboxyl ic
acid-4,5,6,7-tetrahydroethylester  (16.89%)  were
prominent  among  the  identified  compounds.

Studies  carried  out  by  He  and  co-workers  have
reported high level of fatty acids in both the fruits and
leaves  (19).  Most  of  the  compounds  identified  are
grouped into fatty acids, esters, alkaloids and terpenes,
N-acetyl  d,l-norleucenine  enantiomer  is  use  in  the
treatment  of  vert igo  in  part  of  Europe  (44).
Lochneridine  belongs  to  the  group  of  monoterpene
indole  alkaoids  that   have  been  identified  in
Catharanthus  roseus  and  Tabernaemontana
davaricata,  they  are  known  to  have  antimalarial,
antiarrhythmic  and  anticancer  properties  (45),  The
presence of these compounds in the vines of PEFF with
documented  similar  or  different  pharmacological
activities, implies that the effect observed could be due
to  synergistic,  additive  or  antagonistic  interaction.
Bringing to the fore the need for  further  studies to
isolate and characterize the individual compounds in
the  vines.  These  will  further  aid  the  identification  of
activities  that  were  antagonized.

Conclusion
The vines of PEFF have been shown from this study to
contain  different  classes  of  phytochemicals,  which
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were  further  confirmed  in  the  HPLC  analysis,  sub-
divided into ephedrine, ribalinidine, cresol, ellagic acid,
naringin,  coumaric  acid,  isoflavone,  ferulic  acid,
pyrogallol,  naringenin  and  salicylic  acid  and
subsequently  quantified.  The  GC-MS analysis  provided
the  avenue for  the  individual  phytochemicals  to  be
identified  and  linked  to  some  of  the  ethnomedicinal
uses.

Declarations
Author Informations
Emmanuel Eimiomodebheki Odion 
Affiliation: Department of Pharmaceutical Chemistry,
Faculty of Pharmacy, University of Benin, Benin City,
Nigeria..
Contribution: Conceptualization, Supervision, Writing -
Original Draft, Writing - Review & Editing.

Godfavour Nzubechukwu Nwigwe
Affiliation: Department of Pharmaceutical Chemistry,
Faculty of Pharmacy, University of Benin, Benin City,
Nigeria..
Contribution: Data Curation, Investigation.

Daniel Akpe-Efiak Ambe
Affiliation: Department of Pharmacognosy and Natural
Medicine, Faculty of Pharmacy, University of Uyo,
Akwa-Ibom, Nigeria..
Contribution: Data Curation, Investigation, Writing -
Review & Editing.

Monica Nnenna Nnamani
Affiliation: Department of Clinical Pharmacy and
Pharmacy Practice, Faculty of Pharmacy, Madonna
University, Elele, Rivers State, Nigeria..
Contribution: Formal analysis, Investigation, Writing -
Review & Editing.

Chinyelu Clementina Osigwe
Affiliation: Department of Pharmacology and
Toxicology, Faulty of Pharmacy, Madonna University,
Elele, Rivers State, Nigeria..
Contribution: Investigation, Writing - Review & Editing.

Eravweroso Congrat Odiete
Affiliation: Department of Pharmaceutical Microbiology,
Faculty of Pharmacy, University of Benin, Benin City,
Nigeria..
Contribution: Investigation, Writing - Review & Editing.

Loveth Uchechukwu Iyanyi
Affiliation: Department of Pharmacology and
Toxicology, Faulty of Pharmacy, Madonna University,
Elele, Rivers State, Nigeria..
Contribution: Investigation, Writing - Review & Editing.

Acknowledgment
The authors wish to thank Head of Department of
Chemical Engineering, University of Ilorin and Dr. David
Ogochukwu of Docchy Laboratory and Environmental
Service for running the GC-MS and HPLC analysis for
the methanol extract of PEFF.

Conflict of Interest
The authors declare no conflicting interest.

Data Availability
The unpublished data is available upon request to the
corresponding author.

Ethics Statement
Not applicable.

Funding Information
Not applicable.

References
1. Taïwe GS, Kuete V. Medicinal Spices and Vegetables
from Africa. Therapeutic Potential Against Metabolic,
Inflammatory, Infectious and Systemic Diseases,
Chapter 24 - Passiflora edulis. 2017. 513-526

2. Harden GJ. Taxon concept: Flora of North-South
Wales. 1990. 1.

3. Corrêa CG, Peralta RM, Haminiuk CWI, Maciel GM,
Bracht A, Ferreira ICFR  The past decade findings
related with nutritional composition, bioactive
molecules and biotechnological applications of
Passiflora spp. (passion fruit). Trends in Food Science
and Technology, 2016,
58. 79-95, 10.1016/j.tifs.2016.10.006

4. Wosch L, dos Santos KC, Imig DC, Santos CAM.
Comparative study of Passiflora taxa leaves: II. A
chromatographic profile. Revista Brasileira de
Farmacognosia.  2017. 27,  1, 40-49.
doi.org/10.1016/j.bjp.2016.06.007.

5. Zibadi S,Watson RR. Passion fruit (Passiflora edulis).
Evidence Base Integrative Medicine. 2004. 1 (3),
183–187.

6. Spencer KC, Seigler DS, Cyanogenesis of Passiflora
edulis. Journal of.Agriculture and Food Chemistry.
1983.31 (4), 794–796.

7. Fonseca AMA, Geraldi MV, Maróstica Junior
MR, Silvestre AJD, Rocha SM. Review: Purple passion
fruit (Passiflora edulis f. edulis): A comprehensive
review on the nutritional value, phytochemical profile
and associated health effects. Food Research
International. 2022. 160, 111665.
doi.org/10.1016/j.foodres.2022.111665.

8. He X, Luan F, Yang Y, Wang Z, Zhao Z, Fang J, Wang

mailto:emmanuel.odion@uniben.edu
https://etflin.com/sciphy


Odion, E.E. et al. (2024) etflin.com/sciphy

Sciences of Phytochemistry Page 18

M, Zuo M, Li Y. Passiflora edulis: An Insight Into Current
Researches on Phytochemistry and Pharmacology.
Frontiers in Pharmacology. 2020 May 20;11:617. doi:
10.3389/fphar.2020.00617.

9. Li GQ, Pan ZH, Ning DS. A New Phenylethanoid
Glycoside from the Stems and Leaves of Passiflora
edulis. Chemistry of Natural Compound. 2023. 59,
222–224. doi.org/10.1007/s10600-023-03961-5.

10. Pino JA. Los constituyentes volatiles de la fruta de
la passion. Alimentaria. 1997. 280:73–81.

11. Werkhoff P, Guentert M, Krammer G, Sommer H,
Kaulen J. Vacuum headspace method in aroma
research: flavor chemistry of yellow passion
fruits. Journal of Agriculture and Food Chemistry. 1998.
46:1076–1093. doi: 10.1021/jf970655s.

12. Janzantti NS, Monteiro M. HS-GC-MS-O analysis and
sensory acceptance of passion fruit during maturation.
Journal of Food Science Technology. 2017.
54(8):2594-2601. doi: 10.1007/s13197-017-2671-z.

13. Sofowora A. Phytochemical Screening of Medicinal
Plants and Traditional Medicine in Africa Edition.
Spectrum Books Ltd., Nigeria,1993. 150-156..

14. Evans WC.  Trease and Evans Pharmacognosy. 16th
Edition. Elsiver Ltd.2009. 135-147.

15. Kaisoon O, Siriamornpun S, Weerapreeyakul N,
Meeso N. Phenolic compounds and Antioxidant
Activities of Edible Flowers from Thailand. Journal of
Functional Foods. 2011. (3): 88–99.

16. Odion EE, Ogboru RO, Ighene MO. Identification of
Compounds in Elaeis guineensis Fruits using GC-MS.
Dhaka University Journal of Pharmaceutical  Science.
2020. 19(2): 153-159.
doi.org/10.3329/dujps.v19i2.50631.

17. Sunitha M, Devaki K. Antioxidant Activity of
Passiflora edulis Sims Leaves. Indian Journal of
Pharmaceutical Science. 2009 May;71(3):310-1. doi:
10.4103/0250-474X.56038.

18. Villada Ramos JA, Aguillón Osma J, Restrepo Cortes
B, Loango Chamarro N, Maldonado Celis ME.
Identification of potential bioactive compounds
of Passiflora edulis leaf extract against colon
adenocarcinoma cells. Biochem Biophys Rep. 2023 Mar
28;34:101453. doi: 10.1016/j.bbrep.2023.101453. 

19. He X, Luan F, Yang Y, Wang Z, Zhao Z, Fang
J, Wang M, Zuo M, LI Y. Passiflora edulis: An Insight Into
Current Researches on Phytochemistry and
Pharmacology. Fronta Pharmacology. 2020; 11:
617. doi: 10.3389/fphar.2020.00617.

20. Kanu AM, Okorie AC, Uche C, Awa UN.
Phytochemical Screening and Antimicrobial Activity of
Ethanoic Extract of Passiflora edulis var. flavicarpa

Seed on Selected Pathogens. 2017. Universal Journal of
Microbiology Research. 5(3):35-39.
doi: 10.13189/ujmr.2017.050301.

21. Akanbi BO, Bodunrin OD, Olayanju S.
Phytochemical Screening and Antibacterial Activity of
Passiflora edulis. Researcher. 2011; 3(5):9-12).

22. Shaikh  JR, Patil MR. Qualitative test for preliminary
phytochemical screening, an overview. International
Journal of Chemical Studies 2020; 8(2): 603-608.

23. Soto-Blanco B. Edited by Subhash C. Mandal, Amit
Kumar Nayak and Amal Kumar Dhara (2021).Herbal
Biomolecules in Healthcare Applications. 2021.
doi.org/10.1016/C2020-0-02699-X.

24. Ambreen M, Mirza SA. Evaluation of anti-
inflammatory and wound healing potential of tannins
isolated from leaf callus cultures of Achyranthes aspera
and Ocimum basilicum. Pakistan Journal of
Pharmaceutical Sciences. 2020
Jan;33(1(Supplementary)):361-369.

25. Bachran C, Bachran S, Sutherland M, Bachran D,
Fuchs H. Saponins in tumor therapy. Mini Review for
Medicinal Chemistry. 2008; 8(6):575-84. doi:
10.2174/138955708784534445.

26. Vardanyan R, Hruby V. Chapter 31 - Antibacterial
Drugs.Synthesis of Best-Seller Drugs. 2016, 645-667.
doi.org/10.1016/B978-0-12-411492-0.00031-6.

27. Jiang J, Jia X. Profiling of fatty acids composition in
suet oil based on GC-EI-qMS and chemometrics
analysis. International Journal of Molecular Sciences.
2015. 28;16(2):2864-78. doi: 10.3390/ijms16022864.

28. Parikh R, Khan F, Pratap AP. Synthesis &
Characterization of Glycineand Sarcosine Based
Surfactants.International Journal of Scientific &
Engineering Research, 2020; 11, 3, 1371-1380.

29. Maurya R., Patel H, Bhatt D, Shakhreliya S,  Gohil N,
Bhattacharjee G, Lam NL, Alzahrani KJ, Gyanchander E,
Singh V.  Microbial Production of Natural Flavors and
Fragrances. In: Kumar, A., Patruni, K., Singh, V. (eds)
Recent Advances in Food Biotechnology. Springer,
Singapore. 2022.
doi.org/10.1007/978-981-16-8125-7_7

30. Hansel A, Kuschel L, Hehl S, Lemke C, Agricola H-
J, Hoshi T, Heinemann H. Mitochondrial targeting of the
human peptide methionine sulfoxide reductase (MSRA),
an enzyme-involved in the repair of oxidized proteins.
Faseb Journal. 2002. 16, 8. .911-913.
doi.org/10.1096/fj.01-0737fje.

31. van Der Heijden R, Jacobs DI, Snoeijer W, Hallard D,
Verpoorte R. The Catharanthus alkaloids:
pharmacognosy and biotechnology. Current Medicinal
Chemistry. 2004; 11(5):607-28. doi:
10.2174/0929867043455846. 

https://etflin.com/sciphy


Odion, E.E. et al. (2024) etflin.com/sciphy

Sciences of Phytochemistry Page 19

32. Ababutain IM, Alghamdi AI. In vitro anticandidal
activity and gas chromatography-mass spectrometry
(GC-MS) screening of Vitex agnus-castus leaf extracts.
Peer Journal. 2021; 4;9:e10561. doi:
10.7717/peerj.10561.

33. Badawy ME. Chemical Composition and Activity of
Bark and Leaf Extracts of Pinus 1009 Halepensis and
Olea Europaea Grown in Al-Jabel Al-Akhdar Region,
Libya Against 1010 some Plant Phytopathogens.
Journal of Applied Biotechnology and Bioengineering.
2017; 3. 1011
https://doi.org/10.15406/jabb.2017.03.00067.

34. Omari NE, Guaouguaou FE,  Menyiy NE, Benali
T, Aanniz T, Chamkhi I, Balahbib A, Taha D, Shariati
MA, Zengin G, El-Shazly M, Bouyahya A. Review:
Phytochemical and biological activities of Pinus
halepensis mill., and their ethnomedicinal use. Journal
of Ethnopharmacology 25. 2021, 113661.

35. Al-Marzoqi AH, Hadi MY, Hameed IH. Determination
of metabolites products by Cassia angustifolia and
evaluate antimicobial activity. Journal of
Pharmacognosy and Phytotherapy. 2016; 8(2), 25-48,
doi: 10.5897/JPP2015.0367

36. Inoue C, Yasuma T, D'Alessandro-Gabazza CN, Toda
M, Fridman D'Alessandro V, Inoue R, Fujimoto H, Kobori
H, Tharavecharak S, Takeshita A, Nishihama K, Okano
Y, Wu J, Kobayashi T, Yano Y, Kawagishi H, Gabazza EC.
The Fairy Chemical Imidazole-4-carboxamide Inhibits
the Expression of Axl, PD-L1, and PD-L2 and Improves
Response to Cisplatin in Melanoma. Cells. 2022.
22;11(3):374. doi: 10.3390/cells11030374.

37. Dimberu G. Atinafu, Beom Yeol Yun, Young Uk
Kim, Seunghwan Wi, Sumin Kim. Introduction of
eicosane into biochar derived from softwood and wheat
straw: Influence of porous structure and surface
chemistry.Chemical Engineering Journal. 2021; 415, 1.
128887

38. DeRosa TF. Significant Pharmaceuticals Reported in
US Patents. 2007. 43-83.

39. Churchill GC, Strupp M, Factor C, Bremova-Ertl T,
Factor M, Patterson MC, Platt FM, Galione A.
Acetylation turns leucine into a drug by membrane
transporter switching. Scientific Report.
2021;4;11(1):15812: 10.1038/s41598-021-95255-5.

40. Naim MJ, Alam O, Nawaz F,  Alam J, Alam P. Current
status of pyrazole and its biological activities. Journal of
Pharmacy and Bioallied Science. 2016; 8(1): 2–17.
doi: 10.4103/0975-7406.171694.

41. Almobarak B, Amlani V, Inge L, Hofving T, Muth A,
Nilsson O, Johansson M, Arvidsson Y, Elias E. Exposure
to nonanoic acid alters small intestinal neuroendocrine
tumor phenotype. BMC Cancer. 2023; 23;23(1):267.
doi: 10.1186/s12885-023-10722-8.
42. Kumar A, Bhagat KK, Singh AK, Singh H, Angre T,
Verma A, Khalilullah H, Jaremko M, Emwas AH, Kumar
P. Medicinal chemistry perspective of pyrido[2,3-
d]pyrimidines as anticancer agents. RSC Advance.
2023. 28;13(10):6872-6908. doi: 10.1039/d3ra00056g.

43. Elsharif AM. Synthesis and evaluation of newly E-
octadec-9-enoic acid derivatives as sustainable
corrosion inhibitors for mild steel in 1.0 M HCl, Arab
Journal of Basic and Applied Sciences. 2023.
30:1,26-46, doi: 10.1080/25765299.2022.2164649.

44. Goldman M, Lucke-Wold B, Martinez-Sosa M, Katz J,
Mehkri Y, Valisno J, Quintin S. Steroid utility,
immunotherapy, and brain tumor management: an
update on conflicting therapies. Exploratory Target
Antitumor Therapy. 2022 ;3(5):659-675. doi:
10.37349/etat.2022.00106

45. Carqueijeiro I, Brown S, Chung K, Dang TT, Walia M,
Besseau S. Two Tabersonine 6,7-Epoxidases Initiate
Lochnericine-Derived Alkaloid Biosynthesis
in Catharanthus roseus. Plant Physiology.
2018. 177 (4): 1473–1486. doi:10.1104/pp.18.00549.

Publish with us
In ETFLIN, we adopt the best and latest technology in publishing to
ensure  the  widespread  and  accessibility  of  our  content.  Our
manuscript management system is fully online and easy to use.
Click this to submit your article:
https://etflin.com/#loginmodal

This  open access  article  is  distributed according to  the  rules  and
regulations of  the Creative Commons Attribution (CC BY)  which is
licensed  under  a  Creative  Commons  Attribution  4.0  International
License.
How to cite: Odion, E.E., Nwigwe, G.N., Ambe, D.A., Nnamani, M.N.,
Osigwe,  C.C.,  Odiete,  E.C.,  Iyanyi,  L.U..  Phytochemical  Profiling  of
Passiflora edulis Vines. Sciences of Phytochemistry. 2024; 3(1):11-19

https://etflin.com/#loginmodal
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://etflin.com/sciphy

	Phytochemical Profiling of Passiflora edulis Vines
	Introduction
	Materials and Methods
	Collection, Identification, and Extraction
	Phytochemical Screening of PEFF Powdered Vines
	Analysis of Methanol Extract of Passiflora edulis Vines by HPLC
	Gas Chromatography-Mass Spectrometric Analysis of PEFF Methanol Extract
	Results
	Discussion
	Conclusion

