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ABSTRACT 
Nepenthes spp. is an important tropical carnivorous pitcher plant  in  the  Philippines, which  has  been  utilized  within  the  conventional  
pharmaceutical  framework   to   treat   and control  distinctive  afflictions.   However   it   lacks   information   on   its   pharmacological 
properties,  hence  in  this  study,  we  investigated  the  phytochemicals,  antioxidants,  and cytotoxicity activity of the leaf ethanolic extract 
of Nepenthes bellii. Leaf ethanolic extracts were prepared to identify the phytochemicals present, DPPH assay was performed to 
determine the free radical scavenging activity and extracts were prepared at 10-, 100- and 1000- ppm for the cytotoxicity screening 
through Brine Shrimp Lethality assay. Results revealed that alkaloids, anthraquinones, flavonoids, saponins, steroids, and 
tannins are present in the N. belii leaf extracts. Strong free  radical  scavenging  activity  was observed with an LC50 value of 2.55 µg/mL  
and  the  brine-shrimp  lethality  assay  revealed  an LC50 value of 5.41 ± 0.73 which indicates highly toxic to the Artemia salina nauplii. 
Thus, the results of this study highlight the properties of N.  Bellii extract supporting its traditional medicinal uses reported by the 
local people. 
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INTRODUCTION 
Traditional  medicine  plays  an  important  role  in  several   communities   in   meeting   primary  health care across the 
world most especially in developing countries.[1] In cultural  traditions,  different medicinal plants usually undergo 
extraction or decoction  of  the  different  parts  of  the plant as their means of preparation for a  treatment.[2]  At  
present,  interest  in  using  medicinal plants  is  increasing  worldwide  due  to  their  safety,  efficacy,   cultural  
acceptability  and  lesser side effects as  compared  to  synthetic  drugs.[3]  However,  herbal  medicine  needs  to  be  
tested for efficacy  using conventional trial methodology while several specific herbal extracts has been 
demonstrated to be efficacious for specific conditions.[4] 
In the Philippines, many plants have been reported as herbal  medicine  but  only  few  had undergone conventional  
trials  for  pharmacological  research.  Pitcher  plants  for  instance,  have long been used as traditional medicine by 
many aboriginal  communities  and  have  attracted renewed pharmaceutical interest due to   recent  investigations  
revealing  their  cytoprotective activities in cell models.[5] A study in North  America  supports  these  findings  where 
they revealed that preparations  from  the  leaves  and  the  plant’s  long  slender  pitchers  are  beneficial  in treating 
symptoms of diabetes, and in particular slow healing infections.[6]  Nepenthes  bellii  Kondo,  local y known as  
―Hara-Hara‖,  is  an endemic  and  vulnerable species of carnivorous pitcher plant  in  the  Philippines.  Nepenthes  
spp.  can  be  found  in  the  provinces of  Surigao  del  Sur  and  Surigao  del  Norte  and  an  ultramaficolous  micro-
endemic  from Dinagat Islands Province,  northern Mindanao, Philippines.[7] Nepenthes  bellii  together  with other 
known Nepenthes species (e.g. N. khasiana, N. ampullaria and N. gracilis, N. ampularia, N. mirabilis) has been 
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one of the plants that are used  as an alternative  medicine  to treat constipation, urinary tract problems, digestion 
problems, fluid retention, and other conditions.[8] Although several  species  of  Nepenthes  have  carried  out  
pharmacological screening, there is a  lack of  information  regarding  the  pharmacological  assessment  of 
Nepenthes belii. Thus, this study prompted us to evaluate Nepenthes bellii’s phytochemical components of  certain  
bioactive  compounds  that  will  help  us  researchers  understand   the nature on how it can cure and heals;[9]  
antioxidant  property  to  determine  if  the  substances present possess free radical  chain  reaction  breaking  
properties;[10]  and  the  brine  shrimp lethality assay to investigate the cytotoxic activity.[11] 
 
MATERIAL AND METHODS 
Collection of Plant Material 
Permits to the local government of  Carrascal  were  acquired  prior  to  collection  of  samples. Study proposal were 
also presented prior to the conduct of  this  study.  Fresh  leaves  of  Nepenthes bellii were collected in April 2020 
in Barangay  Adlay,  Carrascal,  Surigao  del Sur. This plant material was authenticated  by  a  botanist  and  a  
herbarium  specimen  was  prepared and was deposited in Surigao del Sur State University, Cantilan Campus, 
Surigao del Sur, Philippines. 
Preparation of Plant Extract 
The plant leaf samples were  processed  following  the  protocol[12]  described  as,  leaf  samples were air-dried 
under  the  shade  for  3  weeks  at room temperature until crispy, powdered using a  blender,  and  before  
extraction,  kept  in  an  airtight  plastic  container.  In  preparing  the ethanolic extract, 100 grams of the powdered 
leaf samples were soaked  in  200  ml  of  pure ethanol for 7 days. Mixtures were  placed  in  a  container  covered  
with  black  cloth  and  a  foil  and stored in a locker with room temperature. Residue were filtered  and  re-extracted  
with  ethanol. The  ethanol (solvent)  was  separated  using  Whatman  No.  1  filter  paper.  After filtration, the solvent 
was removed in vacuo by using a rotary e v a p o r a t o r   and the concentrated leaf ethanolic crude extract 
of N. bellii were obtained. The  crude  extracts  were stored in a tight glass container and refrigerated at 7°C until 
used. 
Phytochemical screening 
Phytochemical screening  of  the  ethanolic  leaf  extracts  of  N.  bellii  were  processed  following the protocol[13] 
with modifications. Ethanolic leaf extracts of N.  bellii  were  subjected  to  qualitative  phytochemical  screening  for  
the  determination  of  the  presence  of  various   classes  of active chemical constituents such as alkaloids,  
anthraquinones,  cyanogenic  glycosides, flavonoids, saponins, steroids, tannins and other phenolic compounds. 
DPPH radical scavenging activity 
The chemicals used are of high grade and monitoring was observed for proper chemical preparation. The 
antioxidant capacity of N. bellii  leaf extracts were determined by 2,2- diphenyl-1-picrylhydrazyl (DPPH) on  the  
ability  of  free  radicals  to  decolorize  in  the  presence of antioxidants following the protocol designed by[14-15] 
with slight modifications. The stock solution was prepared by dissolving 24  mg  DPPH with  100  mL  ethanol and  
then  refrigerated to -10C until used. Reaction mixture  was prepared using 2.5 ml of 6.5x10-5 M DPPH 
solution and 0.5 ml of sample extracts dissolved in ethanol,  ethanol being the  control.  Leaf extracted with 
concentrations, 1 µg/mL, 2 µg/mL, 3 µg/mL, 5 µg/mL, 10 µg/mL, 20 µg/mL, 30 µg/mL, 50 µg/mL) were tested in DPPH 
solution for 12 h in the dark place of room temperature. Absorbance was measured at 515 nm using UV-Vis 
spectrophotometer (SHIMADZU UV mini 1240). The percentage of DPPH radical scavenging activity was 
determined using  the  equation  mentioned  below.  The concentration of  sample  required  for 50% inhibition was 
determined and represented as IC50 value for each test solution. 
 

% DPPH scavenging activity = (A control – A sample / A control) x 100 
 
Where, Acontrol and Asample are the absorbance values of the test and of the blank sample, respectively. 
The DPPH radical has odd electrons that  act  on absorbing  in  a  517  nm for  purple  coloration to be visible. The 
decrease in absorption was taken as a measure on the extent of radical scavenging. All determinations were carried 
out at three trials. 
Brine shrimp lethality assay 
The New Aqua Laboratory in  Naawan,  Misamis  Oriental provided  brine  shrimp eggs. Artemia salina were 
hatched in artificial sea water prepared  from commercial sea  salt  40 g/1  and supplemented with 6 mg/1 dried 
yeast in regulation  of  the  salinity  and  pH.  A plastic chamber was used for hatching with a regulation of an 
electric errator.  The eggs were sprinkled into the plastic chamber. The set-up was placed in a room temperature. 
After 48 hr,  nauplii larvae were  pipetted  and  transferred  to the vials for treatments of different concentrations 
for the bark and leaf extracts. The procedure for BSLT was modified from  the  assay  described  by.[16-17]  Five  
milligrams  of the extracts were made up  to  2  mg/ml  in  artificial  sea  water.  Extracts  were  serial  diluted  in  four 
different concentrations in three  replicates  (10  ppm,  100  ppm and  1000 ppm)  and  placed in the transparent 
vials for observation.  Ten  (10)  nauplii  were  added  to  each  vial.  The  vials were covered by a foil and placed in a 
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room temperature  for  a  6  hr  and  24  hr  observation. After which, numbers of dead (non-motile) nauplii in each 
vial were counted. 
Statistical Analysis 
Analysis was carried out in a protocol by.[18-20] The percentage mortality (% mortality) was calculated 
using the formula mentioned below. This is to ensure that the death (mortality) of A. salina nauplii is 
attributed to the  bioactive  compounds  present  in  the  leaf  extracts  of  N. bellii. 
 

% mortality = (no. of dead nauplii / initial no. of live nauplli) x 100 
 
Microsoft excel 2016 and Probit Analysis by [21] was  used  to  determine  the  lethality concentration (LC50) of A. 
salina at 95%  confidence  intervals.  Plant extracts  with  an  LC50 value of less than 100 ppm was considered as 
potent or active. LC50 value  of less  than 1000 µg/mL is toxic while LC50 value of greater than 1000 µg/mL is non-
toxic.[22] 
 
RESULTS 
Phytochemical Screening 
Nepenthes spp.  is an  essential medicinal  plant  with  broad   pharmacological   spectrum. Different species such as 
N. bicalcaratas, N. khasiana, N. mirabilis, showed the presence of various phytochemical constituents  
responsible  for  various  pharmacological  and ethnomedicinal properties.[8] Screening of the phytochemical 
constituents of Nepenthes bellii ethanolic leaf extract revealed the presence of bioactive compounds such as 
alkaloids, anthraquinones, flavonoids, saponins, steroids and tannins. As shown in Table 1, N.  bellii ethanolic  leaf  
extract  is  rich  in  anthraquinones,  flavonoids,   steroids  and  tannins.   Our  result  is in congruence with different 
species of Nepenthes subjected to phytochemical analysis which revealed that N. khasiana have presence of 
flavonoids, tannins, alkaloids and saponins from the pitcher and leaf extracts.[23] And another species, the 
Nepenthes bicalcarata also  revealed  high  presence  of  anthraquinones,  flavonoids,  steroids  and   tannins,[24]   the  
same  results   with the present study. 
DPPH radical scavenging activity 
For the radical scavenging activity in this study, result shows that rapid assessment for antioxidant property using 
DPPH assay demonstrated that the ethanolic extracts of N.  bellii possess strong free radical  scavenging  activity  
with  LC50  value of 2.55 µg/mL. As  shown  in the Table 2 and  Figure  1,  the  free  radical  scavenging  activity  had  
stabilized  at  concentrations 10 µg/mL to 50 µg/mL, thus at this concentrations, optimum activity of the Nepenthes 
bellii ethanolic extract was reached. 
Brine shrimp lethality assay 
The  brine  shrimp lethality assay represents a rapid, inexpensive and  simple   bioassay   for testing  plant  extracts  
bioactivity  which  in  most  cases  correlates   reasonably   well   with cytotoxic and anti-tumor properties.[45] The  
LC50  value of the brine shrimp obtained for N. bellii is 5.41 ±  0.73  which  indicates  highly  toxic  to  the  Artemia  
salina  nauplii  upon exposure at different concentrations. Maximum mortality was  observed  in  100  ppm  and  
1000  ppm  of the ethanolic extracts  while  the  lowest  mortality  was  observed   in  10  ppm  (Table  3).  The result 
showed that the toxicity of the leaf was   directly proportional to   the different concentrations used in the assay. 
 
DISCUSSION 
Phytochemical Screening 
Anthraquinones are an important group of bioactive components that are found not only in N. bellii but also 
in many other species of medicinal herbs, such as rhubarb, aloe, senna, and purslane.[25] It has an anti-fungal, anti-
bacterial effects which also shows potential protective properties for gastrointestinal and  renal  systems  and  even  
a  potential  treatment  for  cancer.[26- 29] In addition, anthraquinones have known properties of anti-termites as 
it  is  known  to  be  a major factor in determining the resistance of wood to some specified termites’ species.[30] 
Flavonoids, a group of natural substances  with  variable  phenolic  structures,  are  found  in  leaf, fruit, vegetable, grain, 
bark,  root,  stem and flower parts of a plant. They are now considered as an indispensable component in a 
variety of  nutraceutical,  pharmaceutical,  medicinal  and cosmetic applications.[31]  Thus,  natural  products   and  
medicinal  plants  with  flavonoids  have great beneficial effects on health for it possess medical properties such as 
antioxidant,[32]  anti- allergic and reduce risk for heart disease[33] and exhibits a number of in vitro and in vivo 
anti- inflammatory and  anticancer  actions.[34]  Another  bioactive  compound,  the   steroids   had immense 
pharmacological activity like any other compound, however, steroids have several restrictions.[35] Santos et 
al.[36] demonstrates that there is  antinociceptive  actions or  the analgesic effect of the steroid  compounds  
isolated  from  the  leaves,  stems,  and  roots  of  a certain medicinal plant in  vivo  using  mice.  Another  rich  bioactive  
compound  in  Nepenthes bellii is tannins. Tannins are produced by plants in adverse environmental conditions, being 
responsible for their  protection  against  herbivores  and  pathogenic  diseases  and  are  essential  for the growth 
and reproduction of the plants.[37]  Medicinally,  tannins  are  employed  in antidiarrheal, haemostatic, and 
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antihemorrhoidal compounds and significant properties  as anti-viral,[38] anti-bacterial[39] and anti-parasitic 
effects.[40]  Henceforth, the presence of these bioactive compounds that had been identified using phytochemical 
screening presumes that Nepenthes bellii  is  a  potential  plant  with  pharmacological  properties  in  searching  for  
cures and treatment of several target diseases respectively. 
DPPH radical scavenging activity 
2,2-diphenyl-1-picrylhydrazyl (DPPH)  free radical scavenging method  is  an  approach  to evaluate antioxidant 
potential of  a  compound, an  extract  or  other  biological  sources.  A process wherein the prospective compound 
or extract is mixed with DPPH  solution  and absorbance is recorded  after  a  defined  period.[41]  The  odd  electron 
of nitrogen atom in  DPPH is reduced by receiving  a  hydrogen  atom  from  antioxidants  to  the  corresponding  
hydrazine[42] or simply to evaluate antioxidants by spectrophotometry.[25] In confirmation to the study in 
2014,[43]  samples  only  exhibiting  LC50  < 10 μg/mL  are  considered  very  active  antioxidants  as they have the 
potential comparable to  the  antioxidant  standards  of  quercertin,  β-carotene, ascorbic  acid,  gallic  acid  and  the  
plant  extracts  exhibiting  the  greatest  antioxidant  potential were those  with  the  highest  levels  of  total  polyphenols.  
Screening of phytochemicals  in  N. bellii is a basis for antioxidant  activity  of  the  leaf  ethanolic  extract.  Polyphenolic 
compounds such as flavonoids  and  tannins  that  are  abundant  in  N.  bellii which  are  contributors  of  the high free 
radical scavenging activity since chemical activities of polyphenols in terms of their reducing  properties  as  
hydrogenor  electron-donating  agents  predicts  their  potential  for  action as free-radical scavengers.[44] 
Brine shrimp lethality assay 
Crude plant extract is toxic  if  it  has  an LC50  value  of less  than 1000 μg/mL while  non-toxic  if the value is greater 
than 1000  μg/mL.[22]  As  mentioned  on  the  results,  100  ppm and  1000 ppm concentrations of the ethanolic 
extract of N. bellii are highly toxic having  LC50  of >1000 which is confirmed on a mortality rate  of  100%  and  
probits  value  of  5.18  for both respectively.  In  this   study,  distilled   water  was  used  as  a  control  for  nauplii  
treatments  and in 24 hr the count of live nauplii accounts to approximately 100%, confirming that  there  is  no 
presence of any bioactive compounds on the water. In brine shrimp assay, cytotoxicity  of bioactive compounds  
from  the  plant  extracts  is  being  evaluated.[46]  And  as  mentioned,  N. bellii have secondary metabolites that 
contribute to the cytotoxic activity such as anthraquinones,  flavonoids,  tannins and   steroids.   This   concludes   
that   the   ethanolic   leaf extract of the N. bellii have potential value in pharmacological uses in known dosages.  On 
the other hand, findings  in  this  study  show  that  in  10  ppm,  the  cytotoxic  activity  was  less  but still 
had presence  of potent cytotoxic components. Hence, this cytotoxic  activity  in  10  ppm  that shows  low  mortality  
indicated  that  upon  administration,  the  risk  is  low   compared   to   the highly  toxic  concentrations. This  is  in  
congruence   to  the  study  in  2006,[47]  in  the  evaluation for general toxicity using brine shrimp, maximum 
mortalities took  place  at  a  concentration  of 1000 µg/ml whereas; least mortalities were at 10 µg/ml concentration. 
Although,  BSLA  is inadequate in  determining  the  mechanism  of  action  of  the  bioactive  substances  in  the  plant,  
it is very useful by providing a preliminary screen that can be supported by a more specific bioassay, once the 
active compound has been isolated.[19] 
Nepenthes spp. as carnivorous plants  is  characterized  by  the  synthesis  of  secondary  metabolites in the insect-
trap tissues, which are used for self-defense.[48] This study  presented specific secondary metabolites in  Nepenthes  
bellii  that  are  essential  for  attacks  of  parasites and medicinal property.  Although  many  medicinal  plants  had  
undergone  assays,  Nepenthes  spp. that is endemic in Mindanao, especially Nepenthes bellii that are first found in 
Surigao Provinces has not been elucidated. And for the record, this is the first evaluation of the phytochemical 
screening, antioxidant capacity and cytotoxicity examination of N. bellii. 
Study in Israel in 2010,[49] revealed that Nepenthes spp. have antifungal property by bioactive compound 
naphthoquinone and a case had  been  reported  also  that  another species  of Nepenthes is confirmed to have 
anti-malarial property with presence of bioactive compound naphthoquinone. Naphthoquinones, is a bioactive 
compound that is considered to be potential antifungal drugs and are produced by many plants that belong to  the  
Nepenthaceae[50-51]  is absent in Nepenthes bellii.  Thus, the differences in location and  endemicity  of  
Nepenthes spp., gives different bioactive compounds present  in  the  plant.  However,  a  thing  in  common  for the 
Nepenthes spp. that exists worldwide together  with  the  six  endemic  species  that  are  found in the Philippines esp. 
N. bellii  in  Surigao  is  that, they have  exemplary  medicinal properties. 

Alkaloids Anthraquinones Cyanogenic 
glycosides 

Flavonoids Saponins Steroids Tannins 

+ +++ _ +++ ++ +++ +++ 

Table 1: Phytochemical constituents of N. bellii ethanolic leaf extract. 
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Table 2: DPPH radical scavenging assay of the Nepenthes bellii ethanolic extract. 
Percent (%) inhibition at different concentration 
control 0 ± 0.3 

1 µg/mL 26.11 ±0.2 
2 µg/mL 38.3 ± 0.2 
3 µg/mL 59.98 ± 0.1 
5 µg/mL 93.84 ± 0. 02 

 
 
 
 
 
 
 Mean ± SD. 

 
Table 3: Effects of N. bellii ethanolic leaf extract on exposure to A. salina in Lethality Assay. 

 
Concentrations of 
the Extract (ppm) 

Number of Dead Nauplii 
After24 hr 

              T1              T2          T3 

Brine Shrimp 
Mortality (%) 

LC50 
(µg/ml) 

Probit 

10 5 4 8 57 24 4.29 
100 10 10 10 100 >1000 5.18 

1000 10 10 10 100 >1000 5.18 
 
CONCLUSION 
Nepenthes bellii ethanolic leaf extract have bioactive compounds such  as  alkaloids, anthraquinones, flavonoids, 
saponins, steroids and tannins. These bioactive compounds are contributors to the high activity of antioxidant and 
cytotoxic  property  of  the  plant.  Leaf ethanolic extracts of  N.  belii  possess  strong  free  radical  scavenging  activity  
with  LC50  value of 2.55 µg/mL. And based on the brine-shrimp lethality assay, LC50 value of the brine shrimp obtained 
for Nepenthes bellii is 5.41 ± 0.73 which indicates highly toxic to the Artemia salina nauplii However, toxicity of the 
leaf was identified to be directly proportional to the different concentrations used in the assay.  The  bioactive  
compounds  present  in  the  plant  indicate medicinal potential that can be utilized by the locals for their folkloric 
medicine by proper administration.  Hence,  this  study  has  proffer  a  remarkable   phytochemical   properties 
information regarding Nepenthes belii and can be used as baseline data to various aspects of research of this 
medicinal plant species. 
 
ACKNOWLEDGEMENT 
The authors would like to acknowledge the officials and the locals of barangay Bon.ot, Carasscal, Surigao del 
Sur for giving us the permission to conduct this research. And to all the people who directly and indirectly 
support this study. 
 
FUNDING 
This study was personally funded by the authors. 
 
CONFLICT OF INTEREST 
The authors declare no competing interest. 
 
ABBREVIATIONS 
2,2-diphenyl-1-picrylhydrazyl (DPPH) 
 
AUTHOR CONTRIBUTIONS 
JMB:  Conceptualization, methodology, writing - (original draft  and  editing),   visualization, funding acquisition. MAKN:  
Methodology, investigation, formal analysis,  visualization, supervision, writing - (review and editing). RCMHO:  
Conceptualization, methodology, investigation, formal analysis, visualization, writing - (original draft, review and 
editing). 
 
REFERENCES 
1. World Health Organization. Traditional Medicine Strategy 2014-2023.2014fr. 7irislbitstream 710665l92455l1l 

10 µg/mL 96.50 ± 0.01 
20 µg/mL 96.50 ± 0.01 
30 µg/mL 96.50 ± 0.01 
50 µg/mL 96.50 ± 0.01 

IC50 µg/mL 2.55 

Buniel et al 



BEPLS Vol 12 [9] August 2023                  215 | P a g e                ©2023 Author 

9789241506090eng.pdf? ua=1. Availablefrom: http://llapps.who.int. 
1. Hosseinzadeh S, Jafarikukhdan  A,  Hosseini  A,  Armand  R.  (2015). The  application  of medicinal  plants  in traditional and 

modern Medicine: a review of Thymus vulgaris. Int J Clin Med. 6(9).100-107 
2. Aktar K, Foyzun T. (2017). Phytochemistry and pharmacological studies of Citrus  macroptera:  A medicinal plant review. Evid 

Based  Complement Alternat Med. 2017:9789802. doi: 10.1155/2017/9789802, PMID 28740540. 
3. Firenzuoli F, Gori L. (2007). Herbal medicine today: clinical and research issues.  Evid  Based Complement Alternat Med. 

;4(Suppl  1);Suppl   1:37-40.  doi:  10.1093/ecam/nem096, PMID 18227931. 
4. Harris CS, Asim M, Saleem A, Haddad PS, Arnason JT, Bennett SA.(2012). Characterizing the cytoprotective activity  of  

Sarracenia  purpurea  L., a medicinal plant  that  inhibits glucotoxicity in PC12 cells. BMC Complement Altern Med ;12:245. 
doi: 10.1186/1472- 6882-12-245, PMID 23216659. 

5. Leduc C, Coonishish J, Haddad P, Cuerrier A. (2006). Plants used by the Cree Nation of Eeyou Istchee (Quebec, Canada)  for  
the  treatment  of  diabetes:  A  novel  approach  in  quantitative ethnobotany. J Ethnopharmacol. 105(1-2):55-63. doi: 
10.1016/j.jep.2005.09.038, PMID 16297584. 

6. Robinson AS, Zamudio SG, Caballero RB. (2019). Nepenthes erucoides (Nepenthaceae),  an ultramaficolous  micro-endemic  
from  Dinagat   Islands   Province,   northern   Mindanao, Philippines. Phytotaxa. 423(1):21-32. doi: 10.11646/ 
phytotaxa.423.1.3. 

7. Sanusi SB, Abu Bakar MF, Mohamed M, Sabran SF, Mainasara MM. (2017). Ethnobotanical, Phytochemical and 
Pharmacoogical properties of Nepenthes species: a review.  Asian J Pharm Clin Res. 10(11):16. doi: 10.22159/ajpcr. 
2017.v10i11.20050. 

8. Wadood A, Ghufran M,  Jamal S,  Naeem M,  Khan A,  Ghaffar  R et  al.  (2013). Phytochemical analysis of medicinal plants 
occurring in local  area  of  Mardan.  Biochem  Anal  Biochem. 2:144. doi: 10.4172/2161-1009.1000144. 

9. Veeru P, Kishor M, Meenakshi M. (2009). Screening  of  medicinal  plant  extracts  for  antioxidant  activity. J Med Plants Res. 
3(8):608-12. 

10. Krishnarajua AV, Raoa  TVN,  Sundararajua D, Vanisreeb M, Tsayb HS, Subbaraju GV. (2005). Assessment of bioactivity of 
Indian  medicinal  plants  using  brine  shrimp (Artemia salina) lethality assay†. Int J Appl Sci. 3(2):125-34. 

11. Oloya B, Namukobe J, Ssengooba W, Afayoa M, Byamukama R. (2022). Phytochemical screening, antimycobacterial activity and 
acute  toxicity  of  crude  extracts  of  selected  medicinal  plant species used locally in the treatment  of  tuberculosis  in  Uganda.  
Trop  Med  Health. 50(1):16. doi: 10.1186/s41182-022-00406-7, PMID 35177126. 

12. Shaikh JR, Patil M.  (2020). Qualitative tests  for  preliminary  phytochemical  screening:  an  overview.  Int J Chem Stud. 
8(2):603-8. doi: 10.22271/chemi.2020.v8.i2i.8834. 

13. Saeed N, Khan MR,  Shabbir  M.  (2012). Antioxidant  activity, total  phenolic  and  total  flavonoid contents of whole plant 
extracts Torilis leptophylla L. BMC Complement  Altern  Med. 12:221. doi: 10.1186/1472-6882-12-221, PMID 23153304. 

14. Pereira AV, Santana GM,  Góis  MB,  Gonçales  Sant’Ana  DM.  (2015). Tannins  obtained from medicinal  plants  extracts  against  
pathogens:  antimicrobial  potential.  In:   A.Méndez-Vilas. (Org.).? The Battle Against Microbial Pathogens: Basic Science, 
Technological Advances and Educational Programs .  1st  ed.  Vol.  1.  Badajoz,  Spain: Formatex  Research Center;  p. 228-
35. 

15. Solis PN, Wright CW, Anderson MM, Gupta  MP,  Phillipson  JD.  (1993). A  microwell  cytotoxicity assay using Artemia salina 
(brine shrimp). Planta Med. 59(3):250-2. doi: 10.1055/s- 2006-959661, PMID 8316592. 

16. Pisutthanana S, Plianbangchangb P, Pisutthanana N, Ruanruaya S, Muanrita O. (2004). Brine Shrimp Lethality activity of Thai 
medicinal plants in the Family  Meliaceae.  NUJST. 12(2):13-8. 

17. Peteros  NP,  Uy  MM.  (2010). Antioxidant  and  cytotoxic  activities  and  phytochemical  screening  of four Philippine medicinal 
plants. J Med Plants Res. 4(5):407-14. 

18. Olowa LF, Nuñeza OM. ( 2 0 1 3 ) .  Brine shrimp lethality Assay of the ethanolic extracts of three selected species 
of medicinal plants from Iligan City, Philippines. Int Res J Biol Sci. 2(11):74-7. 

19. Ortega RCMH, Taotao A, Alsonado GP, Nuneza OM, Uy MM. (2021). Phytochemical screening, antioxidant  activity  and  
cytotoxicity  of  leaf  and  bark  extract  of  the  Philippine  endemic  species, Artocarpus blancoi (Elmer) Merr. Int J Bot Stud. 
6(6):370-6. 

20. Finney DJ. Probit analysis. 3rd ed. Cambridge: Cambridge University Press; 1971. 
21. Meyer BN, Ferrigni NR, Putnam  JE,  Jacobsen  LB,  Nichols  DE,  McLaughlin  JL.  (1982). Brine  shrimp:  Aconvenient  general  

bioassay  for  active  plant  constituents.  Plant.   Med. 45:31- 4. 
22. Tiewlasubon U, Mrityunjaya BP,  Sivaiah K. ( 2 0 1 5 ) .  In vitro antioxidant and hepatoprotective potential of 

Nepenthes Khasiana Hook. F against ethanol-induced liver injury  in  rats.  J Pharm  Res. 14(4):81-9. 
23. Ismail  NA,  Kamariah AS,  Lim  LB,  Ahmad  N.  (2015). Phytochemical  and  pharmacological evaluation of methanolic extracts 

of the leaves of Nepenthes bicalcarata Hook. F. Int J Pharmacogn Phytochem Res. 7(6):1127-38. 
24. Huang D, Ou B, Prior RL. (2005). The chemistry behind antioxidant  capacity  assays.  J  Agric  Food Chem. 53(6):1841-56. doi: 

10.1021/jf030723c, PMID 15769103. 
25. Schörkhuber M, Richter M, Dutter  A,  Sontag  G,  Marian  B. (1998). Effect  of anthraquinone-laxatives on the proliferation and 

urokinase secretion of  normal,  premalignant  and  malignant  colonic epithelial cells. Eur J  Cancer.  34(7):1091-8.  doi:  
10.1016/s0959-8049(98)00037-9, PMID 9849460. 

26. Wojcikowski K, Johnson DW, Gobé G.(2004). Medicinal herbal extracts—renal friend or foe? Part one: The toxicities of 
medicinal herbs. Nephrology (Carlton). 9(5):313-8. doi: 10.1111/j.1440-1797.2004.00310.x, PMID 15504145. 

27. Wojcikowski K, Johnson DW, Gobe G. (2006). Herbs or natural substances as complementary therapies for chronic kidney 
disease: ideas for future studies. J Lab Clin Med. 147(4):160-6. doi: 10.1016/j.lab.2005.11.011, PMID 16581343. 

28. Zhang X, Thuong PT, Jin W, Su ND, Sok DE, Bae K et al. (2005). Antioxidant activity of anthraquinones and flavonoids from 
flower of Reynoutria sachalinensis. Arch Pharm Res. 28(1):22-7. doi: 10.1007/BF02975130, PMID 15742803. 

Buniel et al 

http://llapps.who.int.


BEPLS Vol 12 [9] August 2023                  216 | P a g e                ©2023 Author 

29. Rudman P, Gay FJ. The causes of natural durability in timber. Pt. VI. (1961). Measurement  of Anti- termitic Properties of 
Anthraquinones from Tectona  grandis  L.  f.  by a Rapid Semi- micromethod. Holzforschung. 5(4):117-20. doi: 
10.1515/hfsg.1961.15.4.117. 

30. Panche AN, Diwan AD, Chandra SR. (2016). Flavonoids: an overview. J Nutr Sci. 5:e47. doi: 10.1017/jns.2016.41, PMID 
28620474. 

31. Ullah A, Munir S, Badshah SL, Khan N, Ghani  L,  Poulson  BG  et  al.  (2020). Important flavonoids and their role as a 
therapeutic  agent. Molecules. 25(22):5243, doi: 10.3390/molecules25225243, PMID 33187049. 

32. Asif M, Khodadadi E. (2013). Medicinal uses and chemistry of flavonoid  contents  of some  common edible tropical plants. 
Archives of Advances in Biosciences, 4(3). doi: 10.22037/jps.v4i3.4648. 

33. Manthey JA, Grohmann K, Guthrie N. (2001). Biological properties of citrus flavonoids  pertaining  to cancer and inflammation. 
Curr Med Chem. 8(2):135-53. doi: 10.2174/0929867013373723, PMID 11172671. 

34. Dewick P. Medicinal natural products: a biosynthetic  approach.  3rd  ed  Wiley and  Sons; 2011. p. 550. 
35. Santos AR, Niero R, Filho VC, Yunes RA, Pizzolatti MG, Delle Monache F, et al. (1995). Antinociceptive properties  of  steroids  

isolated   from   Phyllanthus   corcovadensis   in   mice. Planta Med. 61(4):329-32. doi: 10.1055/s-2006-958093, PMID 
7480179. 

36. Sartori C. (2012). Evaluation of theories of phenolic compounds in the shells of Anadenanthera peregrina (angico-
vermelho).94.. 

37. Lü L, Liu SW, Jiang SB, Wu SG. (2004). Tannin inhibits HIV-1 entry by targeting gp 41. Acta Pharmacol Sin. 25(2):213-8. 
PMID 14769212. 

38. Funatogawa K, Hayashi S, Shimomura H, Yoshida T, Hatano T, Ito H et al. ( 2 0 0 4 ) .  Antibacterial activity of 
hydrolysable tannins derived from medicinal plants against Helicobacter pylori. Microbiol Immunol. 48(4):251-61. doi: 
10.1111/j.1348-0421.2004.tb03521.x, PMID 15107535. 

39. Kolodziej H,  Kiderlen  AF.  (2005). Antileishmanial  activity  and   immune   modulatory   effects   of tannins and related 
compounds on Leishmania parasitized RAW 264.7 cells. Phytochemistry. 66(17):2056-71. doi: 10.1016/j. 
phytochem.2005.01.011, PMID 16153409. 

40. Kedare SB, Singh RP. Singh R. (2011). Genesis and development of DPPH method of antioxidant assay. J Food Sci Technol. 
;48(4):412-22. doi: 10.1007/s13197-011-0251-1, PMID 23572765. 

41. Contreras-Guzman ES, Strong FC. (1982). Determination of tocopher-ols (vitamin E) by reduction of cupric ion. JAOAC. 
;65:1215-22. 

42. Formagio AS, Volobuff CR, Santiago M, Cardoso CA, Vieira Mdo C, Valdevina Pereira Z. (2014). Evaluation of  antioxidant  
activity,  total  flavonoids,  tannins and  phenolic  compounds in Psychotria Leaf extracts. Antioxidants (Basel). ;3(4):745-
57.  doi: 10.3390/antiox3040745, PMID 26785238. 

43. Rice-Evans C, Miller N, Paganga G.  (1997). Antioxidant properties  of  phenolic  compounds.  Trends Plant Sci.;2(4):152-9. doi: 
10.1016/S1360-1385(97)01018-2. 

44. Waghulde S, Kale MK, Patil VR. (2019). Brine shrimp lethality assay of the aqueous and ethanolic extracts of the selected 
species of medicinal plants. MDPI Proc.;41:47 

45. Wu C. (2014). An important player in brine shrimp lethality bioassay: the solvent. J Adv Pharm Technol Res. 5(1):57-8. 
PMID 24696818. 

46. Krishnaraju A, Rao T, Sundararaju D,  Vanisree  M,  Tsay  H,  Subbaraju   G.   (2006). Biological screening of medicinal  plants  
collected  from  Eastern  Ghats  of  India  using Artemia salina (brine shrimp test). Int J Appl Sci. 4(2):115-25. 

47. Rischer H, Hamm A, Bringmann G. (2002). Nepenthes insignis uses  a  C2-portion  of  the  carbon skeleton of L-alanine acquired 
via its carnivorous organs,  to  build up  the  allelochemical  plumbagin. Phytochemistry. 59(6):603-9. doi: 10.1016/s0031-
9422(02)00003-1, PMID 11867092. 

48. Eilenberg H, Pnini-Cohen S, Rahamim Y, Sionov E, Segal E, Carmeli S, et al.  (2010). Induced production of antifungal 
naphthoquinones in the pitchers of the carnivorous plant Nepenthes khasiana. J Exp Bot. 61(3):911-22. doi: 
10.1093/jxb/erp359, PMID 20018905. 

49. Bringmann G, Feineis D. Stress-related polyketide metabolism of Dioncophyllaceae and Ancistrocladaceae. J Exp Bot.  
2001;52(363):2015-22.  doi:  10.1093/jexbot/52.363.2015, PMID 11559737. 

50. Aung HH, Chia LS, Goh NK, Chia TF, Ahmed  AA,  Pare  PW,  et  al.  (2002). Phenolic constituents from the  leaves  of  the  
carnivorous  plant  Nepenthes  gracilis.  Fitoterapia.  2002;73(5):445-7. doi: 10.1016/s0367-326x(02)00113-2, PMID 
12165348 

 
 
 
 
 
 
 
CITATION OF THIS ARTICLE 
John Manuel C. Buniel, Mark Arcebal K. Naïve, Rose Chinly Mae H. Ortega. Original Article Phytochemical Screening Of 
Nepenthes Bellii Kondo Phytochemical Analysis And Evaluation Of The Cytotoxic And Antioxidant Activities of Leaf Ethanolic 
Extract Of The Carnivorous Plant Nepenthes Bellii Kondo (Nepenthaceae). Bull. Env. Pharmacol. Life Sci., Vol 12 [9] August 
2023: 210-216. 

Buniel et al 


