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ABSTRACT 

Nepenthes khasiana is commonly referred as Indian pitcher plant. It is 

carnivorous species and only nepenthes species found in India. It is 

endemic in India and mainly found in Garo and khasi hills of 

Meghalaya. It found at an elevation between 500 to 1500 m above 

mean sea level. Due to numerous anthropogenic factors, population of 

Nepenthes khasiana is decreasing hence, it is categorized in Red Data 

Book by SSC-IUCN as Endangered species. Pitcher is present at the 

leaf of this plant due to leaf’s tip modification and it attract prey by 

various way. Traditional Utilization of this plant by local communities 

showcase its cultural and ethno-medicinal values. In Meghalaya, N. 

khasiana is the medicinal plant that are mostly collected. Various 

indigenous communities of Meghalaya tradionally utilize it to treat 

different ailments. Many phyto-chemicals are present in different 

quantity which have pharmacological effects and used to cure various 

diseases through their individual, additive, or synergistic effect. Phyto-chemicals compound 

present in fluid of unopened pitcher of Nepenthes khasiana are detect and identify by GC-MS 

technique. Crude extract and the pure bioactive compound of Nepenthes khasiana show 

different pharmacological activities such as antifungal, antioxidant, anti-diabetic and 

hepatoprotective. This review assess its profile, taxonomy, distribution, morphology, phyto-

chemicals present in it and pharmacological activities.  
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INTRODUCTION  

Another name for Nepenthes kasiana is Indian picture plant. 

 

The pitcher plant Nepenthes khasiana is carnivorous in nature and endemic in India.
[1]

 More 

than 810 species of carnivorous plants belonging to 13 families around the world, mostly 

species are member of Nepenthales and Lamiales family.
[2,1]

 Blue fluorescence of this pitcher 

plant attract insects.
[3]

 when insects become trapped inside the fluid-containing pitcher, then 

insects start dying and get digested by several hydrolytic enzymes present in the pitcher. 

Example of enzymes present in the pitcher are aspartic or cysteine proteinase, chitinase, 

ribonuclease, esterase, phosphatase, β-1, 3-glucanase and β-D-xylosidase.
[4] 

 

Pitcher plant population are decreasing in India and across the world as a result of number of 

threat factors like habitat destruction and over-exploitation.
[5]

 Various anthropogenic factors 

are causing the plant population to decline hence, it is categorised as the Endangered species 

in Red Data Book by SSC-IUCN.
[2]

 as appendix-1 category by CITES under the Negative 

List of Export by the Govt. of India.
[6]

 

 

It is found in Meghalaya, India at an altitude varying from 500 to 1500 m above mean sea 

level.
[2,1]

 They have just been found in the Dima Hasao of Assam.
[7]

 

 

In their major centre of diversity i.e. Bomeo, Sumatra, and the Philippins mainly Nepenthes 

species are found in prehumid (high humid index), mountain region with warm days and cold 

and humid nights.
[8,9,10] 

 

 

Fig 1: The pitcher plant ( Nephenthes khasiana Hook.f.).
[1]
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PLANT PROFILE 

Botanical name: Nepenthes khasiana hook.f.
[11]

 

Common name: Monkey cups, Pitcher plant 

Vernacular name: Ksete-phare, Memang koksi, Tiew-rakot 

Khasi people call it: Tiew-rakot (means demon flower or devouring flower) 

Jaintias call it: Kset phare (which is roughly translated as lidded fly net) 

Garo call it: Memang-koksi (means basket of the devil).
[12,13]

 

Biate tribe of Assam call it: Jug-par (means jug flower) and loisul kola (means Pitcher-

plant).
[7] 

 

In some older texts, the specific epithet khasiana is spelled khasyana.
[14,15]

 

 

TAXONOMY.
[11]

 

1. Kingdom Plantae 

2. Phylum Tracheophyta ( vascular plants ) 

3. Class Magnoliopsida (dicotyledons ) 

4. Order Caryophyllales 

5. Family Nepenthaceae 

6. Genus Nepenthes 

7. Species Nepenthes khasiana 

 

DISTRIBUTION 

They cover an area of 250 km situated at an elevation ranging from 500 to 1500 m over mean 

level of sea in Meghalaya, India.
[2,1]

 In meghalaya, these area are found in separate forest 

fragment: In Jaintia Hills : Jarain, Jowai, and Umtra regions In Garo Hills: Baghmara, 

Balpakram, Bandari, Chokpot, and Maheskhola regions. 

 

In East Khasi Hills: Lawboh and Mawlynnong region.
[16,17,18,19,20,21]

 They are recently 

discovered in the Assam’s Dima Hasao region.
[7] 

 

 

Fig 2: Distribution map of Nepenthes khasiana Hook. in Meghalaya state.
[1]
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MORPHOLOGY 

N. Khasiana is a climbing plant under shrub for support and attain heght ranges from few 

centimeters to several meters f.  

 

Two type of plant height are identified 

Dwarf plant: It obtain only height of 10-15 cm and grows on rocky or sandy pockets. 

 

Tall plant: It obtain height of 15-20 m and grows on a damp soil strata of significant depth or 

along hill streams. It straggle up with the help of tendrils on large shrub or small trees. 

 

Root: it possesses superficial root system. It goes few centimeters deep only in the soil. 

 

Stem: it possesses Cylindrical shape when young, colour of stem is green and in the older 

parts trurns into brown. 

 

Leaf: Leafs have significant morphological importance as parts of leaf undergo various 

modification to perform different function. 

 

Mid rib: Tip of the leaf’s midrib extends and transforms into appealing pitcher to capture 

prey in order to stable the insufficient nutrients obtained from soil.
[22] 

 

Pitcher: leaf apex of the Plant possesses a pitcher.
[9,23,24,25]

 and it is the modification of leaf’s 

tip.
[26,28]

 

 

Internal body of pitcher's consist of two zones: i. Wax zone ii. Digestive zone.
[27]

 

wax zone refer to the top portion of the pitcher’s opening (inner pitcher body) that is located 

directly beneath the lid to the digestive zone boundaries.
[28] 

 

Most nepenthes species produces pitcher of two type: lower and upper pitchers.
[29] 

Lower pitcher: It develops by sapling leaves or stems which are in rosettes form. lower 

pitchers are usually found close or connected to the surface. When stem are in rosette form 

during the stage of growth, the lower pitcher is present on the upper stem. 

  

Upper pitcher: It develops from the leaves that are on mature stems or grown up stems. 

Picture is the modification of nepenthes leaves to attract, trap, and digest prey like insects to 

provide additional nutrients.
[24,30,31,32,33,34] 
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Nepenthes attract (lure) prey by various way that are  

i. Nepenthes attract visitor insects with nectar as source of food.
[30,35,36]

 

ii. pitcher of Nepenthes emit certain scent to lure prey.
[37,34]

 

iii nepenthes also employ color of the pitcher, pitcher’s form and environmental factors to 

lure prey.
[38,39]

 

 

Shape, size, and color of pitcher play important role for attracting prey.
[37]

 Nepenthes variety 

are identified with the help of pitcher’s form and color, moreover each pitcher produce 

pigment that lead to variation in the color of pitcher.
[40]

 

 

Flower: Dioecious plant and separate plant bear male and female flowers. 

  

Flowering season: June to October 

 

Inflorescence: Raceme consist of 2-flowered cymes possesses length of about 25-60 cm.
[41]

 

Male inflorescence is double the length and denser than female inflorescence. In both male 

and female flowers, multicellular trichomes are occur on the abaxial surface of perianth 

lobes.
[42]

 

 

Anthers: They are bisporangiate and archesporial initials are set in uniseriate rows of cells in 

it.
[43]

 

 

Pollen grains: These grains are non-aperturate and possess thick spinuliferous sexine that are 

distributed in tetrads with sparsely echinate sculpture.  

Size of the tetrads is 30.7 μm.
[44]

 

 

Fruits: They are elongated capsules and length range between 20 to 25 mm. 

Polyploid chromosomes number is high in this species.
[44]

 

 

Optimum growth condition 

Good humidity: 34-80%.
[45]

 

Optimal humidity: 67-90%.
[46]

 

Optimal pH: 5-7.5
[47]

 

 

ETHNOMEDICINAL USES 

N. khasiana is widely collected medicinal plant species in Meghalaya. in Meghalaya, the 

various indigenous communities traditionally use it to cure different diseases.
[48]
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Following are the traditional medical uses of Nepenthes khasiana  

Leaves Methanolic extract: employed for strong liver protection.
[49]

 

 

Fluid from unopened pitcher: i. Used in the treatment of cough and stomachache.
[50]

 

ii. Employed to treat diabetes mellitus and painful urination.
[20,51]

 

Iii. Used as an eye drop to treat redness, cataract, itching, night blindness.
[41]

 

iv. Fluid is also used for female diseases.
[52]

 

v. Employed as eardrop to cure ear troubles.
[53]

 

vi. Pitcher’s liquid is consumed as a digestive tonic in the morning 

 

Grind powder of pitcher: Used to cure cholera.[54,53] 

Fine paste of pitcher: Used to cure leprosy.
[55]

 

Root of pitcher pant: Used to cure dysentery and stomachache.
[56]

 

 

PHYTO-CHEMICALS 

Phyto-chemicals are also called as secondary metabolites and are present in different quantity 

in plants and their individual, additive, or synergistic effects are utilized to cure different 

diseases.
[57, 58]

 Plants have been traditional source of effective medications, and this is still 

continuely explored for new noval lead chemicals compound present in plant.
[59]

 Vital part of 

plant research is identification of the physiologically active compound found in plants that 

lead to additional biological and pharmacological studies.
[60,1]

 Gas chromatography‒mass 

spectrometry (GC–MS) is a combined analytical method that are employed to analyze and 

identify the phyto-chemicals present in the plant.
[61]

 The phytochemical analysis of medicinal 

plants with physiologically active compounds relies on GC–MS.
[62]

 because it is most 

effective, rapid, and accurate method for identifying various chemicals present in plant.
[63] 

 

The GC-MS study of methanolic extracts of Nepenthes khasiana fluid identify following 

phytochemicals are 

Sr. 

no. 

Compound 

identified 

Class of 

compound 

Molecular 

formula 

Molecular 

weight 

Area 

% 

Chemical 

% 

Refer

-ence 

1 Octane, 4-methyl Hydrocarbon C9H20 128 0.26 0.10 
[64] 

2 Decane Hydrocarbon C10H22 142 0.58 0.21 
- 

3 Undecane Hydrocarbon C11H24 156 1.5 0.56 
[65] 

4 Dodecane Hydrocarbon C12H6 170 5.62 2.08 
- 

5 Cetene Hydrocarbon C16H32 224 0.75 0.28 
- 

6 

Quinoline, 1,2-

dihydro-2,2,4-

Trimethyl 

Nitrogen 

compound 

/heterocyclic 

C12H15 173 1.14 0.42 
[66] 
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compound 

7 
2,4-Di-tert-

butylphenol 
Phenyl propane C14H22O 206 5.85 2.17 

[67, 

68] 

8 
p-Cresol, TMS 

derivative 
Phenol C10H16OSi 180 0.49 0.18 

[69] 

9 
Butylated 

Hydroxytoluene 
Phenol C15H24O 220 1.24 0.46 

[70, 

71] 

10 

2,4-Di-tert- 

Butylphenoxytrim

ethylsilane 

Phenol C17H30OSi 278 1.12 O.41 
[72] 

11 

1,3,5-Benzetriol, 

3TMS 

Derivative 

Phenol 
C15H30O3Si

3 
342 1.09 0.40 

[73, 

74] 

12 Triethyl citrate Ester C12H20O7 276 47.24 17.49 
[72] 

13 

D-Fructose, 

1,3,4,5,6-

pentakis- 

O- rimethylsilyl)-, 

O- 

Methyloxime 

Sugar 
C22H55NO6

Si5 
569 1.25 0.46 

[72] 

14 

β-D-

Galactofuranose, 

1,2,3,5,6- 

pentakis-O-

(trimethylsilyl) 

Sugar 
C21H52O6Si

5 
540 2.1 0.78 

[75] 

15 

D-Psicose, 

pentakis(trimethyl

silyl) ether, 

methyloxime 

(syn) 

Sugar 
C22H55NO6

Si5 
569 1 0.37 

[72] 

16 

Dodecanoic acid, 

TMS 

Derivative 

Fatty acid C15H32O2Si 272 0.63 0.23 
[72] 

17 
Myristic acid, 

TMS derivative 
Fatty acid C17H36O2Si 300 3.19 1.18 

[72] 

18 
Hexadecanoic 

acid, ethyl ester 
Fatty acid C18H36O2 284 3.89 1.44 

[76, 

77] 

19 
Palmitic Acid, 

TMS derivative 
Fatty acid C19H40O2Si 328 100 37.03 

[72] 

20 

Heptadecanoic 

acid, TMS 

Derivative 

Fatty acid C20H42O2Si 342 2.17 0.80 
[72] 

21 
Octadecanoic 

acid, ethyl ester 
Fatty acid C20H40O2 312 12.64 4.68 

[78] 

22 
Stearic acid,TMS 

derivative 
Fatty acid C21H44O2Si 356 76.31 28.26 

[72] 
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PHARMACOLOGICAL ACTIVITIES 

Phyto-chemicals present in the Indian pitcher plant exhibit certain pharmacological activities  

Sr. 

no. 
Compound identified Activity as per database Reference 

1 Octane, 4-methyl 

Catechol-O-Methyl-transferase 

Inhibitor ( Parkinson disease ), lung 

cancer detection 
[64] 

2 Decane No activity - 

3 Undecane Anti-inflammatory [65] 

4 Dodecane No activity - 

5 Cetene No activity - 

6 
Quinoline, 1,2-dihydro-2,2,4- 

Trimethyl 
Antioxidant [66] 

7 2,4-Di-tert-butylphenol 

Antioxidant, antidode, coronary 

dialator, diaphoretic, diuretic, 

disinfectant, uv stabilizer, 
[67,68] 

8 p-Cresol, TMS derivative 

Algogenic, Anticancer, Antitumor, 

Asthama preventive, Cold 

preventive, Antioxidant, antiseptic 

and disinfectant 

[69] 

9 Butylated Hydroxytoluene Antioxidant, antifungal [70,71] 

10 
2,4-Di-tert- 

Butylphenoxytrimethylsilane 

Antidode, disinfectant, diaphoretic, 

diuretic, coronary dialator [72] 

11 
1,3,5-Benzetriol, 3TMS 

Derivative 

Acceleration of labour, 

masculotropic anti-spasmodic, 

Safeguard skin against apoptosis, 

breast cancer 

[73,74] 

12 Triethyl citrate 
Increases citrate excreation,inhibit 

citratelyase [72] 

13 

D-Fructose, 1,3,4,5,6-

pentakis- O-(trimethylsilyl)-, 

O-Methyloxime 

Decrease glutamate oxaloacetate 

transaminase, Anticancer, 

Antineuritic optometry, Antitumor, 

Inhibit production of 

uric acid, smart drug 

[72] 

14 

β-D-Galactofuranose, 

1,2,3,5,6- 

pentakis-O-(trimethylsilyl) 

Anticancer, antidote, 

antileukotriene, CNS depressant, 

coronary dialator, detoxicant, 

igestive, diuretic, antioxidant, 

urolithiasis 

[75] 

15 

D-Psicose, 

pentakis(trimethylsilyl) ether, 

methyloxime (syn) 

DNA-synthesis-inhibitor, 

Analgesic-synergist, Antioxidant 

synergist, Anticancer, 

Antileukotriene, Coronary dialator, 

Decongestant, Detoxicant, Diuretic 

[72] 

16 
Dodecanoic acid, TMS 

Derivative 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier 
[72] 

17 Myristic acid, TMS derivative Acidifier, inhibit production of uric [72] 
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acid, urinary acidulant, urine-

acidifier 

18 Hexadecanoic acid, ethyl ester 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier, Antioxidant, 

antiproliferative, 

antimicrobial, antiinflammatory, 

muscle weakness, pulmonary 

edema, anemia, respiratory failure, 

drowsiness, diarrhea, 

hypocholisterolemic lubricant 

[76,77] 

19 
Palmitic Acid, TMS 

derivative 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier 
[72] 

20 
Heptadecanoic acid, TMS 

Derivative 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier 
[72] 

21 Octadecanoic acid, ethyl ester 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier, Antimicrobial 
[78] 

22 Stearic acid, TMS derivative 

Acidifier, inhibit production of uric 

acid, urinary acidulant, urine-

acidifier 
[72] 

 

MEDICINAL USES  

Antioxidant  

Methanolic extract of leaf of N. khasiana show strong antioxidant properties with half 

maximal inhibitory concentration (IC50) of 23.33±0.441, 62.75±0.713, and 38.38±0.425 

µg/ml in 2,2-diphenyl-1-picrylhydrazyl (DPPH), superoxide anion, and hydroxyl radical 

scavenging activity, respectively.
[78] 

 

Anti-diabetic  

In laboratory rats with insulin resistance and dexamethasone-induced hyperlipidemia, 

hypolipidemic and hypoglycemic activity of extract of N. khasiana Hook pitcher was 

investigated. At a dosage level of 250 and 500 mg/kg, methanolic extract of N. khasiana 

pitcher stop the rise in level of cholesterol, glucose, triglyceride, low density lipoprotein with 

progressively decreasing in high density lipoprotein, and body weight triggered by 

dexamethasone on tested rats.
[79]

 

 

Anti-fungal 

The liquid extract of N. khasiana pitcher contain droserone, 5-0-methyldroserone, and 

purified naphthoquinones which show antifungal activities when tested on Aspergillus sp. 
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and Candida sp.
[80]

 MICs of 63, 125, 63, and 250 µg/ml were found for the antifungal activity 

of 3:1 droserone: medroserone mixture examined on C. albicans, Candida glabrata, Candida 

krusei, and Aspergillus fumigatus , respectively.
[80]

 

 

Hepatoprotectve  

In adult Wistar albino rats, N. khasiana show Hepatoprotective activity against alcoholic 

induced liver damage. Histopathological studies of the liver demonstrate that Administration 

of N. khasiana methanolic extract restored the damaging effect on liver caused by alcohol. As 

a result, N. khasiana show a potent hepatoprotective effect.
[78]

 

 

Cytotoxicity 

In rats at a 3000 mg/kg bw dose level, methanolic extract of N. khasiana leaf does not show 

any toxicity or mortality as demonstrated by acute cytotoxicity study.
[81]
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