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ABSTRACT (120 words) 

 The potential antimicrobial activity and acetylcholinesterase enzyme inhibition 

assay of water and methanol P. feotida extracts from fruits, leaves and stems were 

evaluated. Extracts from methanol fruits of P. feotida extract has found to be able to 

inhibit and resist the growth of pathogenic bacterial strains either Gram positive bacteria 

(Bacillus subtilis and Enterococcus faecalis) or Gram negative bacteria (Escherichia Coli 

and Pseudomonas aerogenosa). The identification of chemical constituents in P. feotida 

was done by UPLC-QTOF/MS and the results showed that this plant extract possessed a 



great number flavonoid compounds. With the presence of these compounds, it has 

contributed to the antimicrobial activity of P. feotida. Results of the present biological 

activity investigation further points to the potential of this plant species as a good source 

of new AChE inhibitors. 

 

1. INTRODUCTION 
 

 Nowadays, human around the world have been extensively worried regarding to 

their health. Air pollutions, water pollutions, and unhealthy food consumption are the 

causes of many types of diseases including cancer, diabetic, hypertension, cataracts, 

immune system decline, and Alzheimer. Due to this, new drug discovery and the 

development in supplement have a very high potential and demand to consumers 

throughout the world. According to the World Health Organization (WHO), around 80% 

of world population in developing countries use plants as a source for the treatment of 

various diseases and ailments such as cancer treatment, anti-inflammatory, malaria, and 

other chronic diseases such as cardiovascular, heart diseases and hypertension (Yahaya, 

Dash, Abdullah, & Mathews, 2015).  

 Plants have been the source of many traditional medicines throughout the world 

for centuries. Due to this, our ancestors obtained knowledge of these species after serving 

distinguish between eating and those who had any effect on the body, so from this they 

began to differentiate and select; thus, we have inherited an extensive knowledge of the 

use of plants to several diseases, including the nervous system. (Grosso, 2016).There are 

one of the richest sources which contain bioactive compounds. Some researched has been 

reported that, people from the Indian subcontinent believe that plants are useful to be one 



of main remedy in traditional medicines and give beneficial therapeutically effects. The 

investigations of bioactive natural products were mainly concerned with discovering of 

bioactive constituents. A research on isolation and characterization of pharmacologically 

active compounds from plants continue until today. 

Thus, current research is focussed on natural products as they are rich source of 

potent new drug leads. Passiflora incarnate origin from European countries is one of a 

high value antidepressant plant. In Malaysia one of endangered species in the same 

genus, Passiflora feotida (pokok letup/ulat bulu menjalar) also had been utilized for the 

treatment of depression related symptoms such as hysteria and insomnia but no scientific 

proof for that therapeutic effect. Due to the lack of scientific information, many 

Malaysians are not aware about the medicinal importance of P. feotida. Thus in this study 

we are attempting to isolate and elucidate the structure of bioactive compounds and 

further study their antidepressant property. 

The compounds will be purified by chromatographic procedure (column 

chromatography and preparative HPLC) and the structure will be elucidated by 

spectroscopic techniques (FTIR, NMR, MS). Isolated compounds will be subjected to 

biological activities assay. The project is expected to isolate new compounds with indole 

alkaloids moiety and able to show antidepressant property. Finding from this project will 

be useful for development of new natural antidepressant compounds and in the future it 

will be beneficial for drugs development.  

 

 

 

 



2. RESEARCH METHODOLOGY 

 

2.1  Plant materials 

The whole plant of P.feotida was collected in September 2014 from herbal farm in 

Alor Setar, Kedah. Dr. Shamsul Kamis, authenticated the plant Botanist at Institute of 

Bioscience, University Putra Malaysia.. The whole plant include leaves (2kg), stems 

(2kg) and the fruits (500g) were dried in the oven (50 °C) and grounded into small pieces 

(ca. 0.5-1.0 cm) thickness. 

 

2.2  Extraction of Plant 

 

The overall research begins with extraction of sample according to our previous 

work (Yusoff et al., 2014). Powdered, dried P. feotida leaves, stems and fruits were first 

extracted via percolation with hexane followed by methanol and then filtered to get 

fraction A and fraction B. The extracts were sonicated for 30 minutes for three cycles and 

then filtered to give a brown extract. The filtrates evaporated using rotary evaporator at 

temperature. Leaves extract was chosen to be eluted in column chromatography for 

isolation process. 

 

2.3  Isolation of compounds 

 

Leaves extract was chromatographed over a column of silica gel, slurry packed in 

chloroform. Elution was initiated with chloroform and progressed through the solvent 

series of 10%, 15%, 30%, 50% and 70% of methanol in chloroform, 100% methanol. The 



fractions were collected from CC which further purified by column chromatography and 

preparative HPLC. 

 

2.4 Identification of Chemical Constituents 

The extracts obtained were analysed for its bioactive compounds by using UPLC-

QTOF/MS. UPLC data were produced using the Waters ACQUITY UPLC I-Class 

systems (Waters, Milford, USA) equipped with a binary pump, an autosampler, a 

degasser, and a diode-array detector (DAD). The system was controlled with Waters 

UNIFI Vion software. The chromatographic column UPLC HSS T3 C18 (2.1 mm×100 

mm, 1.8 µm) was used and eluted with a linear gradient of A (0.1% formic acid in 

deionized water) and B (ACN) at a flow rate of 0.5 mL/min for 16 minutes. The injection 

volume was 3 µL. 

 

 MSE data were recorded using the Xevo G2-S QTOF/MS (Waters, Milford, USA) 

equipped with an electrospray ion source, ion mobility system and quadrupole-time-of-

flight (Q-TOF) mass spectrometer. The Q-TOF instrument was operated in positive and 

negative ion mode for MS experiments with the TOF data had been collected between 

m/z 100 and 1000 Da. The condition was desolvation gas at 1000 L/h at a temperature of 

500 ◦C, cone gas at 30 L/h and source temperature at 120 ◦C, capillary voltages at 2.5kV 

( ESI+) and 1.8kV (ESI-) respectively. Leucine-enkephalin was utilized as the lock mass 

with m/z 556.2771 for positive mode and negative mode m/z 554.2615. The MS data 

were collected and search against the integrated Traditional Medicine Library. The 

structures of matched components are verified byMassFragment TM using corresponding 



fragment ions and detailed information of the identified component are displayed 

automatically in UNIFI software  

 

2.5 Antimicrobial Activity Assay  

  The five microorganisms were used to determine the antimicrobial activities of 

the six extracts of P. feotida. Two gram-positive bacteria (B. subtilis and E. faecalis) and 

two gram-negative bacteria (E. coli and P. aeruginosa) will be taken into consideration. 

The bacterial strains were sub-cultured to almost similar absorbance (~0.100 A) under 

wavelength 600 nm. Gentamicin and Fluconazole was used as the positive control and 

solvents were used as the negative control. For the bacterial test, 12 petri dishes were 

coated with respective bacterial strains (100 µL) for each dish. Each paper disc was 

coated with the three different extracts and stuck on the bacterial agar. There were three 

plates containing pathogenic bacterial strains and added with Gentamicin, Fluconazole as 

the positive control and solvents as the negative control respectively. The agar petri 

dishes containing the paper disc extract were incubated at 370C for about 24 hours for the 

complete diffusion. In order to determine the antimicrobial activity of the plant extract, 

the diameter of zone of inhibition was measured in millimetre. The diameter of the 

inhibition zone measured has to be compared with the positive and negative control. For 

the same concentrations tested under different bacterial strains, it will be repeated for 

three times and obtain the average value (Baur et al., 1996) 

 

 The antimicrobial activities can be evaluated by the diameter of the paper discs. 

The extract can be considered to be highly susceptible towards bacteria when the 



diameter of inhibition zone exceeds 15 mm. When the diameter is greater than 11.00 mm, 

it is considered as intermediate susceptible to bacterial growth. It was said that the extract 

is resistant to bacterial growth when the diameter of the inhibition zone was less than 

8.00 mm. However, when there was uniform lawn growth of the bacteria around the disk 

which means that the extract has no inhibitory properties against the bacteria growth. 

When there is no zone of inhibition around the paper disc, the susceptibility of the 

bacteria test is considered negative.  

 

2.6 Acetylcholinesterase Activity by Microplate Assay 

 

 Acetylcholinesterase activity was evaluated using a 96-well microplate reader 

(Rhee et al., 2001) based on Ellman’s method (Ellman et al., 1961). In this method the 

enzyme hydrolyzes the substrate acetylthiocholine resulting in the production of 

thiocholine which reacts with 5,5’-dithio-bis(2-nitrobenzoic acid) (DTNB) to produce 2-

nitrobenzoate-5-mercaptothiocholine and 5-thio-2-nitrobenzoate which can be detected at 

405 nm. Three buffers were prepared for the assay, Buffer A (50mM Tris-HCl, pH 8), 

Buffer B (50mM, pH 8, containing 0.1% bovine serum albumin) and Buffer C (50mM 

Tris-HCl, pH 8, containing 0.1M NaCl and 0.02M MgCl2.6H2O). 

  

 In the 96-well plates, 25 μL of 15 mM acetylthiocholine iodide (ATCI) in water, 

125 μL of 3 mM DTNB in buffer C, 50 μL of buffer B, 25 μL of isolated compounds 

dissolved in MeOH at concentrations ranging from 62.5-1000 μg/mL, were added. Then 

25 μL of 0.22 UmL-1 of the enzyme acetylcholinesterase were added and the absorbance 

was read at 405 nm. Physostigmine served as the positive control. All assays were carried 



out in duplicate in 96-well microplate reader (Tecan Infinite 200 Pro). The percentage 

inhibition was calculated by following the formula:  

 

% Inhibition= [(E - S) / S] x 100 

 

where E is the activity of the enzyme without test compound and S is the activity of 

enzyme with test compound. The IC50 values were calculated by plotting graph of 

percentage inhibition against extract concentration. The IC50 values obtained in unit 

μg/mL had been converted into µM. 

 

 
3. LITERATURE REVIEW 
 

Passiflora incarnata and other species such as P. alata Curtis, P. Coerulea L. and 

P. edulis Sims are widely used as a sedative in traditional medicine in most European 

countries and in America (Fajemiroye et al., 2016). The drugs that are commonly used 

for anxiety and depression treatment is benzodiazepines. The structure of 

benzodiazepines drugs consists of a benzene ring attached with seven membered 

heterocyclic compound with two nitrogen atoms while indole alkaloids isolated from P. 

feotida namely Harmane (1) , harmol (2) , harmine (3) , harmalol (4)  and but harmaline 

(5) consist of a benzne ring attached with five membered heterocyclic compounds with 

one nitrogen atom (Figure 1). Some studies indicate that P. feotida has a pharmacological 

profile similar to benzodiazepines and acts through gamma-aminobutyric acid (GABA) 

receptors (Jawna-Zboińska et al., 2016). P. feotida from Galapagos also contained 

tetraphyllin A (6) and B (7), deidaclin (8) and volkenin (9), and P. feotida from Reunion 



tetraphyllin B (7), volkenin (9) as well as linamarin (10). Extraction and fractionation of 

the aerial parts of both plants revealed tetraphyllin B  sulphate (11) as the major 

cyanogemic constituent in both collections.  

 

A further study conducted by (Aslam, Ahmad, & Mamat, 2014) show the major 

phytochemical constituents like hydrocyanic acid, groups of flavonoid, such as, 2''-

Xyloslyvitexin (12), 3,5-dihydroxy-4,7-dimethoxy flavanone (13), 4,7-O-dimethyl-

naringenin (14) and 7,4'-Dimethoxyapigenin (15). Passifloricins: passifloricin A (16), 

passifloricin B (17) and passifloricin C (18). Three polyketides α-pyrones,named  

passifloricins,  were  isolated  from Passiflora  foetida  resin;  their  structures  and 

relative configurations were assigned through 2-D  NMR  spectroscopic  analyse. P. 

foetida supposed to  be  an  enormous  source  of  chrysoeriol (19), apigenin (20),  

isovitexin (21),  vitexin,  2-xylovitexin (22),  2-xylosylso(23)  vitexin (24),  lutelin7-β-d-

glucoside (25) and  kaempferol (26).  

 

The use of Passiflora species as medicinal plants has been well documented. The 

leaves, flowers, roots, and fruits of wild and commercial species are used in folk 

medicine for the treatment of insomnia, anxiety, helminthic infestations and stress 

(Pacheco et al., 2016). Passiflora feotida L. is South American in origin and found in 

riverbeds, dry forest floors and growing near hamlets. The ethno botanical views of P. 

feotida, suggest that decoction of leaves and fruits is used for the treatment of asthma and 

the root decoction used for hysteria and the leaf paste is applied on the head for giddiness 

and headache (Shuayprom et al., 2016). The major phytoconstituents of P. feotida are 

alkaloids, phenols, glycosides, flavonoids (figure 2) and cyanogenis compounds 



(Fajemiroye et al.,2016). Research  publications  on  phytochemicals  of  P. feotida  are  

mostly  origin  from  India  and  only  two  publications  about morphological of 

Passiflora species were conducted from Malaysia by Ramaiya et al.(2014) and 

Veeramohan et al.(2015). 
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4. FINDINGS 
 
 

4.1  Isolation of compounds 

 

Leave extract of P. feotida (200.31g) was subjected to pass over a silica gel 

column (70-230 mesh), slurry packed in  hexane.  Elution was initiated with ethyl acetate 



and progressed through the solvent series of 10% and 20%  of  ethyl acetate  in  hexane, 

100% chloroform and 10%, 20%,  30%,  35%  and  40%  of  chloroform  in  methanol  

and  100  mL  fractions  were collected.  Each fraction  was  monitored  on  TLC  silica  

gel  plate  with  visualisation  of ultraviolet light. Fractions showing similar TLC profiles 

were assembled to give nine combined fraction. Subfraction F were continuous further 

column chromatography to give yield F4 and F6. Then both of them are mixed and 

continued column chromatography give F41. Now, the subfraction F41 still on going to 

give pure compound. 

 

4.2 Identification of chemical compounds 

4.2.1  Methanol Extracts 

 

Figure 1a and Figure 1b report base peak ion (BPI) chromatogram and the 

confirmed major compounds plotted on (+) ESI-MS of fruit methanollic extract. Glabrol 

show the most abundant compound followed by 2′,7-Dihydroxy-4′,5′-

dimethoxyisoflavone, 5,7,4′-Trihydroxy-8,3′-diprenylflavone and Cyclomulberrin at a 

flow rate of 0.1 mL/min for 10 min at 20 °C. the other compound also detected in fruit 

methanollic extract such as 3,4-O-Dicaffeoylquinic acid, Harman, 3′,5-Dihydroxy-7,4'-

dimethoxy flavone, Nevadensin, 1-[(2E,4E)-2,4-Dodeca-dienoyl] pyrrolidine, 3',5-

Dihydroxy-3,4',7-trimethoxy flavone and Honokiol. The abundant ions were detected as 

[M – H ]+ at m/z 392.202 for glabrol , [M – NA]+ at m/z 314.0786 for 2′,7-Dihydroxy-

4′,5′-dimethoxyisoflavone, while 5,7,4′-Trihydroxy-8,3′-diprenylflavone was [M – NA]+ 

at m/z 406.1809 and for Cyclomulberrin was [M – H]+ at m/z 420.1603. Other ions also 

were detected as  [M – NA]+ at m/z  516.1264 for 3,4-O-Dicaffeoylquinic acid , [M – H]+ 



at m/z 182.0839 for Harman , [M – NA]+ at m/z 314.0786 for 3′,5-Dihydroxy-7,4'-

dimethoxy flavone, [M – NA]+ at m/z 344.0892 for Nevadensin, [M – NA]+ at m/z  

249.211 for 1-[(2E,4E)-2,4-Dodeca-dienoyl] pyrrolidine, [M – NA]+  at m/z 314.0786 for 

3',5-Dihydroxy-3,4',7-trimethoxy flavone and [M – NA ]+ at m/z 266.1282 for Honokiol, 

respectively.  

 

 
Figure 1a UPLC-QToF/MS positive BPI chromatogram of P. foetida fruit 

methanolic extract 

 
Figure 1b  Confirmed major compounds plotted on (+) ESI-MS of methanolic 

extract 

 



 

Figure 2a shows base peak ion (BPI) chromatogram in leaves methanollic extract. 

Based on the plotted chromatogram, the most abundant compound was found were 

glabrol, Isopenniclavine, (3R, 4S)-3,4-Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-methoxy-

chroman and followed by 6,7-Dihydroxy-2-(2-phenylethyl) chromone. Picrasidine S, 

Meliadanoside A and Ergosine were also traced through base peak ion (BPI) 

chromatogram.  Figure 2b describes data of confirmed compounds on (+) ESI-MS of 

leaves methanolic extract. the  [M – H ]+ at m/z 392.2023 ion of glabrol was collected to 

be the most abundant ion followed by [M – NA]+  at m/z 270.1369 Of  Isopenniclavine, 

[M – H ]+ at m/z 346.1387 For  (3R,4S)-3,4-Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-

methoxy-chroman and for 6,7-Dihydroxy-2-(2-phenylethyl) chromone  [M – H ]+  at m/z 

310.1201. Other ions were reported by [M – NA] +  at m/z  508.2133 for  Picrasidine S, 

[M – H ]+ at m/z 376.1345 of Meliadanoside A and for Ergosine [M – H ]+ at m/z 

547.284. 

 

 
Figure 2a UPLC-QToF/MS positive BPI chromatogram of P. foetida leave methanolic 

extract 



 
Figure 2b  Confirmed major compounds plotted on (+) ESI-MS of methanolic 

extract 

 

Based on the peak ion (BPI) chromatogram by UPLCQTOF/MS Figure 3a the 

most abundant in stem methanollic extract were compounds glabrol, β-Carboline, 7-

Hydroxy-5,3',4'-trimethoxy flavone and 1,7-Dimethoxy-2,3-methylenedioxyxanthone. 

Compounds detected in stem methanollic extract of P. feotida included Picrasidine F, 

Santin, Lupinifolin followed by licoricone. While figure 3b performed data of confirmed 

compounds on (+) ESI-MS of P. feotida stem methanol extract. According to the data, 

compound  glabrol at [M – H ]+ at m/z 392.202 was selected as the most abundant  ion 

followed β-Carboline [M – NA]+ at m/z 168.0683, [M – NA]+ at m/z 328.0965 of 7-

Hydroxy-5,3',4'-trimethoxy flavone and [M – H]+ at m/z 300.0631 of 1,7-Dimethoxy-2,3-

methylenedioxyxanthone.  

 

 

 



 
Figure 3a UPLC-QToF/MS positive BPI chromatogram of P. foetida stem 

methanolic extract 

 
Figure 3b Confirmed major compounds plotted on (+) ESI-MS of methanolic extract 

 

For conclusion, based on the data collected (), the UPLC-QToF/MS base peak ion 

(BPI) chromatogram of P. feotida MeOH extract and based on the confirmed component  

plotted, major compounds  that can be found in MeOH extract was  glabrol. All the parts 

of P. feotida ( leaves, stem, and fruit) methanol extract shows glabrol is the abundant 

compound in this extract and the confirmation was performed by the confirmed 

compounds on  (+)ESI  of  MeOH  extract  from  P. feotida with [M – H ]+ at m/z 



392.202 ion.  Compound glabrol is one of the major flavanone compound classes that can 

be found in medicinal herbs plants. Flavonoids are found as free, prenylated and 

glycosylated compounds in nature. One of researched reported that, Glabrol having two 

prenyl moieties, is the main flavanone in the hairy root [Asada, 2000]. 

 

4.2.2 Water Extract 

 

 

Figure 4a describes UPLC-QToF/MS positive BPI chromatogram of P. foetida 

fruit water extract. compounds glabrol was performed one of the most abundant 

compound followed 1,5-Bis(4-hydroxy-3-methoxyphenyl)-1,4-pentadien-3-one And 

(3R,4S)-3,4-Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-methoxy-chroman at higher 

concentration . Others compounds also were noted form the chromatogram such as 3β, 6 

exo-Dihydroxy nortropane , Picrasidine F, Sanggenon J and Kushenol H. These 

compounds was confirmed by data of confirmed compounds on (+)ESI-MS  of  P. feotida 

fruit water  extract (Figure 4b). The most abundant ions eluted with [M – H ]+ at m/z 

392.202 for glabrol , 1,5-Bis(4-hydroxy-3-methoxyphenyl)-1,4-pentadien-3-one [M – H 

]+ at m/z 326.1124 and [M – H ]+ at m/z  346.1393of  (3R,4S)-3,4-Dihydroxy-3-(3′,4′-

dimethoxybenzyl)-7-methoxy-chroman. The others ion also was traced for 3β,6 exo-

Dihydroxy nortropane [M – H ]+ at m/z 143.0945 , Picrasidine F with [M – NA ]+ at 

m/z478.2025 , [M – H ]+ at m/z 488.2234 of Sanggenon J and  for Kushenol H [M – H ]+ 

at m/z  472.2079 

 

  



 
Figure 4a UPLC-QToF/MS positive BPI chromatogram of P. foetida fruit water extract 

 

 
Figure 4b  Confirmed major compounds plotted on (+) ESI-MS of water extract 

 

 

Figure 5a shows base peak ion (BPI) chromatogram in leaves water extract. Based 

on the plotted chromatogram, the major compound was found were glabrol, 2α,3β-

Dihydroxy nortropan, 5,7,4′-Trihydroxy-8,3′-diprenylflavone and (3R,4S)-3,4-

Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-methoxy-chroman. Sanggenon J, Kushenol H 

and Ergosine were also eluted through base peak ion (BPI) chromatogram.,Figure 5b 

describes data of confirmed compounds on (+) ESI-MS of P. feotida leaves water extract. 



the most abundant ions  [M – H ]+ at m/z 392.2023 ion of glabrol was collected followed 

by 2α,3β-Dihydroxy nortropan [M – NA]+  at m/z 143.0944 , 5,7,4′-Trihydroxy-8,3′-

diprenylflavone [M – H ]+ at m/z 406.1812 and (3R,4S)-3,4-Dihydroxy-3-(3′,4′-

dimethoxybenzyl)-7-methoxy-chroman [M – H ]+  at m/z 346.1389, Other ions were 

reported by [M – NA] + at m/z  488.2229 for  Sanggenon J, [M – H ]+ at m/z 472.207 of 

Kushenol H and for Ergosine [M – H ]+ at m/z 561.2997 

 

 
Figure 5a UPLC-QToF/MS positive BPI chromatogram of P. foetida leave water 

extract 

 
Figure 5b Confirmed major compounds plotted on (+) ESI-MS of water extract 



.Figure 6a shows UPLC-QToF/MS positive BPI chromatogram of P. foetida stem 

water extract. Glabrol show the most abundant compound followed by 5,7,4′-Trihydroxy-

8,3′-diprenylflavone and (3R,4S)-3,4-Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-methoxy-

chroman. The other compounds also detected in stem water extract such as 

Forsythoside D, Picrasidine F, Sanggenon J and Kushenol H. According on confirmed 

component plotted on (+) ESI-MS of water extract  in Figure 6b, a major compound 

detected was  [M – H ]+ at m/z 392.202 for glabrol followed  by 5,7,4′-Trihydroxy-8,3′-

diprenylflavone [M – H]+ at m/z 406.1812 and (3R,4S)-3,4-Dihydroxy-3-(3′,4′-

dimethoxybenzyl)-7-methoxy-chroman [M – NA]+ at m/z 346.1389. Othes ions was also 

collected [M – H]+ at m/z  478.1663, [M – NA]+ at m/z 478.203, for Forsythoside D and 

Picrasidine F, repectively followed Sanggenon J and  Kushenol H, [M – NA]+ at m/z  

488.2233, [M – H]+ at m/z 472.2079 respectively.  

 

 
Figure 6a  UPLC-QToF/MS positive BPI chromatogram of P. foetida stem water 

extract 

 



 
Figure 6b Confirmed major compounds plotted on (+) ESI-MS of water extract 

 

 

As conclusion for of 3 parts of P.feotida which is leaves, stem and fruit using 

water as extraction solvent. Based on UPLC-QToF/MS positive BPI chromatogram of P. 

foetida and Confirmed major compounds plotted on (+) ESI-MS of water extract (figure 

2.1.1 until figure 2.3.2) performed very good result. Two compounds are detected the 

most abundant from all water extracts which is glabrol and (3R, 4S)-3,4-Dihydroxy-3-

(3′,4′-dimethoxybenzyl)-7-methoxy-chroman which gives [M – H ]+ at m/z 392.202, [M – 

NA]+ at m/z 346.1389 ion, respectively.  

 

For summarization, 3 parts of P.feotida which is leaves, stem and fruit has been 

extracted with water as a solvent. All the extracts were analyse using UPLC-QToF/MS 

for phytochemical screening.  Both extracts (methanol and water) detected same major 

compound which are glabrol and (3R, 4S)-3,4-Dihydroxy-3-(3′,4′-dimethoxybenzyl)-7-

methoxy-chroman [M – H ]+ at m/z 392.202, [M – NA]+ at m/z 346.1389 ion, 

respectively. Both compounds can be categorizes as flavanone compound and hydroxyl 

compound which are very polar compound. So, Isolation and characterization of 



P.feotida are still in progress and these two compounds will be used as a marker 

compound for the next isolation process.  

 

4.3 Antimicrobial Activity 

  

 The antimicrobial test was done on B. subtilis (gram positive bacteria) and the 

results showed  (Table 4.1) certain zone of inhibition. When methanol fruits extract was 

tested on B. subtilis having Gentamicin as positive control, the zone of inhibition showed 

was 11.67 ± 0.10 mm. However, for the methanol extract of leaves and stems showed, the 

zone of inhibition was 5.05 ± 0.03 mm and 5.11 ± 0.01 mm respectively. This results 

showed that for both t extracts are very susceptible by the bacteria. The other gram-

positive bacteria used was E. faecalis and there were also some zone of inhibition on the 

bacterial strain. From the results, it has shown that the methanol extract from fruits P. 

feotida can inhibit the E.faecalis bacterial strain up to 9.00 ± 0.15 mm. Methanol extract 

of leaves and stems has not shown ability in inhibiting the bacterial growth with only 

5.10 ± 0.01 mm and 5.02 ± 0.02 mm  of zone of inhibition respectively. 

 

 For the gram negative bacteria, E. coli and P. aerogenosa, they showed certain 

zone of inhibition. As shown in the table, the methanol fruits extract showed 10.33 ± 0.92 

mm of inhibition zone on the E. coli bacterial strain which is also considered as 

moderately inhibited the bacteria growth. The leaves and stems methanol extracts f have 

both shown 5.33 ± 0.01 mm and 5.32 ± 0.20 mm, zone of inhibition. For P. aerogenosa, 

the zone of inhibition by methanol fruits extract was 9.00  ± 0.04 mm. Then, the zone of 

inhibition by water fruit extract was shown to be 7.34 ± 0.21 mm while the methanol and 



water extracts for both leaves and stem fraction of extract showed 5.00-5.67 mm of zone 

of inhibition on the P. aerogenosa bacterial strain.  

  

According to the antimicrobial tests on the plant extract, it has been found that the 

methanol fruits extract has shown the highest antimicrobial activity compared to the other 

extracts. This was due to the presence of antimicrobial chemical compounds within this 

sample extract.  

 

Table 4.1 Antimicrobial activity of fruits, leaves and stems extracts of P. feotida 

 

4.4 Acetylcholinesterase inhibitory activity 

During the microplate assay, hydrolysis of acetylthiocholine was monitored by 

the formation of yellow 5-thio-2-nitrobenzoate anion as a result of the reaction of DTNB 

with thiocholine, released by the enzymatic hydrolysis of acetylthiocholine at a 

wavelength of 406 nm. 

 

 

 

 

Pathogenic 

Bacterial 

Strains 

Zone of Inhibition (mm)  

Positive 

control 
Fruits Leaves Stems 

Gemtamicin MeOH  H2O MeOH  H2O MeOH  H2O 

E. faecalis  20.00 ± 0.20  9.00 ± 0.15  7.50 ± 0.10  5.10 ± 0.01 5.15 ± 0.05 5.02 ± 0.02  5.13 ± 0.03 

B. subtilis 20.00 ± 0.43 11.67 ± 0.10 6.5.0 ± 0.05 5.05 ± 0.03 5.25 ± 0.10 5.11 ± 0.01 5.12 ± 0.01 

E. coli 20.00 ± 0.50 10.33 ± 0.92 5.33 ± 0.01 5.33 ± 0.01 5.13 ± 0.04 5.32 ± 0.20 5.42 ± 0.20 

P. aerogenosa 19.67 ± 0.15 9.00 ± 0.04 7.34 ± 0.21 5.67 ± 0.02 5.31 ± 0.15 5.15 ± 0.05 5.51 ± 0.25 



Table 4.2 Acetylcholinesterase inhibitory activity by fruits, leaves and stems extract of P. 

feotida and the IC50 values 

Extract Solvent IC50 (μM) 

Fruits MeOH 415.26 ± 2.70 

 H2O 564.60 ± 2.08 

Leaves MeOH 417.64 ± 5.34 

 H2O NA 

Stems MeOH 276.07 ± 1.84 

 H2O 616.44 ± 5.88 

Positive control Physostigmine 31.40 ± 0.54 

  

 The IC50 values are the mean ± standard deviations of two independent 

experiments. The inhibitory effects are represented as compounds concentration (μM) 

giving 50% inhibition on AChE activity (IC50). Physostigmine was used as a positive 

control. Based on the results, there was no extract found to be a competitive inhibitor as 

the IC50 value close to the IC50 value of physostigmine which was the positive control. 

One extract that showed moderately AChE inhibitory activity in microplate assay was 

stems, fruits and leaves methanol extract. Other compounds with IC50 more than 500 μM 

were considered as weak AChE inhibitors. The efficiency of inhibition of AChe was 

found to decrease in the order of water fruits extract followed by water stems extract. 

 

 
5. CONCLUSION 
 

 Plants are an important source for the development of new therapeutic and 

antioxidant agents. This study indicates both antioxidant and acetylcholinesterase 

inhibitory activity of the traditional important plant P. feotida . The antioxidant effect of 

P. feotida and acetylcholinetrese potential may due to the contents of flavonoids 

compounds. The recent results help in providing a base for the further investigation of P. 

feotida and potential identification of novel bioactive compounds with therapeutic 

properties. 
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