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Abstract 

This study about the analysis of phytochemicals evaluation of five Pogostemon species of Manipur are Pogostemon cablin 
(Blanco), Pogostemon heyneanus (Benth), Pogostemon parviflorus (Benth), Pogostemon quadrifolius (Benth) F. Muell, 
Pogostemon benghalensis (Burm.f) Kuntze, the presence of phytochemicals having very economic importance, it can be 
used in pharmacologist, soap, perfume, lotion, shampoo industries and ethnomedicine. Some of the new compounds are 
worth to be mentioned are: (a) from Pogostemon benghalensis-  1-formyl-2,2-dimethyl-3-trans-(3-methyl-but-2-enyl)-
6-methylidene-cyc, (b) from Pogostemon cablin-(3r,3ar,7r,8as)-3,8,8-trimethyl-6-methyleneoctahydro-1h-3a,7-
methanol,(c)from Pogostemon heyneanus- naphthalene,1,2,3,5,6,7,8,8a-octahydro-1,8a-dimethyl-7-(1-methylethyl) etc.

Keywords: Pogostemon species; Phytochemical; New compound; GCMS; LCMS. 

1. Introduction

Pogostemon species belongs to Lamiaceae family, it has three sub-genera are Pogostemon Sensu Bhatti & Ingr., 
Allopogostemon Bhatti & Ingr., Dysophyllus (Blume) Bhatti & Ingr.,  Pogostemon  has come from Greek word “Pogo” 
means bearded and “Stamon” means Stamen, Genus of Pogostemon is divided into two based on habited they are 
Pogostemon Sensu Stricto (S.S.) and Dysophylla Bl. Or Drysophylla El. Gazzar of Marshland. Pogostemon species belongs 
to lamiaceae family. 96 species of  Pogostemon are represented in the globe, highest 56 taxa are 53 species and 3 
varieties, out of 22 taxa are 19 species and 3 varieties, 13 are endemic and 6 are distributed, India has highest number 
of Pogostemon in the world. It has three sub-genera (a) Pogostemon Sensu Bhatti & Ingr. (b) Allopogostemon Bhatti & 
Ingr. (c) Dysophyllus (Blume) Bhatti & Ingr., Pogostemon come from Greek word “Pogo stamon” Pogo means “Bearded” 
and Stamon means “stamen”. Most of the Pogostemon species are native from China, Indonesia, India and Myanmar, 
Pogostemon species are divided into two depend on the habit, are Pogostemon Sensu Stricto (S.S) and Dryshophylla Bl. Or 
Drysophylla El. Gazzar of Marshland. (a) Pogostemon Sensu Stricto (S.S) is a terrestrial group of Subshrubs or herbs. (b) 
Dryshophylla Bl. Or Drysophylla El. Gazzar of marshland is the aquatic group or marshland group of Pogostemon, it is 
Sessile, Small flower than terrestrial groups. Pogostemon species are used in the ethnomedicine of Snake bite, chicken 
pox, cold, headache, irregular menstruation, cough, abdominal pain, vomiting, diarrhea, nausea, fever, scorpion string, 
anti-inflammatory disease, also used in the fragrant industries, such as lotion, perfumery, shampoo & cosmetic 
purposed. This paper is studys about the analysis of phytochemicals evaluation of five Pogostemon species of Manipur, 
they are Pogostemon cablin (Blanco), Pogostemon heyneanus (Benth), Pogostemon parviflorus (Benth)  Pogostemon 
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quadrifolius (Benth) f. muell, Pogostemon benghalensis (Burm.f) kuntze. Many alkaloids, phenolic compounds, 
flavonoids, saponins, tannin, ammino acid, Carbohydrate and other compounds are found [1]. 

2. Review of Literature  

The world population of Lamiaceae family is unique having 236 genera and 7,172 species [1]. They are cosmopolitan in 
distribution, however, whose center is chiefly in the Mediterranean region, where they form a major dominant part of 
Lamiaceae [2]. This family is regarded as being one of the highly evolved plant families, at least from the viewpoint of 
floral structure. Many researchers have been working on the taxonomic updating including nomenclature and 
classification of the family. The modern circumscription of Lamiaceae includes many genera which were formerly placed 
in the Verbenaceae [3, 1]. Several phylogenists believed that angiosperms are monophyletic i.e. group originated from 
single ancestor [4]. [3] observed that the family Lamiaceae as circumscribed by [5] and [6] Briquet was polyphyletic. 
The phylogenetic imperative dictates that all supra-specific taxa should be monophyletic, and it should be the central 
principle to the professional world view of many phylogenetic systematists [7]. The best classification would be a 
cladistic one, in which all recognized groups are strictly monophyletic. To circumscribe monophyletic groups of 
Lamiaceae, [3] introduced a revised classification following the earliest work of Junell (1934) which was modified by [1, 
8]. 

3. Materials and methods 

Plants collect from five valley districts of Manipur, are Imphal east, Imphal west, Kakching, Bishnupur and Thoubal. 
These Pogostemon specieses are investigated and planted in the Manipur International University Museum of Plants 
(MIUMOP) and Identification by BSI Shillong. 

  
A B 

 
 

C D 

  
E 

Figure 1 Five Pogostemon species:  A. Pogostemon cablin (Blanco), B. Pogostemon heyneanus (Benth), C. Pogostemon 
parviflorus (Benth), D.  Pogostemon quadrifolius (Benth) f. muell, E. Pogostemon benghalensis (Burm.f) Kuntze. 
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Healthy fresh leaves are washed thoroughly and dry in the room for about 4 months and grinded into fine particles and 
extraction by using Soxhlet apparatus & solvent petroleum ether. This extracted oxygenated oil was analysis in the Gas 
chromatography mass spectrometry (GCMS) [9, 10]. And healthy fresh leaves, flowers and Stem are wash thoroughly 
for removed of mud and microorganism, weighing known weigh and extraction by using Cleavenger apparatus, this 
Volatile oil is analysis in Liquid Chromatography mass spectrometry (LCMS). [11,12,13, 14, 15]. 

4. Result and Discussion 

Pogostemon cablin is known as “Patchouli” in Local name were collected from various localities of Manipur, India and 
its native from Philippines.  

 

Figure 2 Phytochemical analysis of Pogostemon cablin by using LCMS 

 

Table 1 Five highest peaks for LCMS analysis of Pogostemon cablin. 

Sl. No. m/z Compound name Formula Structure 

 

1. 

 

127 

 

Pyridine, 2-Chloro-6-methyl. 

 

C6H6CIN 

 

2.  

480.3 

 

2- (P-nonylphenoxyl)-6- (P-phenoxybenzyl) Pyrazin. 

 

C32H36N2O2 

 

3.  

437.2 

 

Fluphenazine 

C22H26F3N3OS 

 

4. 163. 4-Chloroqunoline. C9H6CIN 

 

5. 453.4 4,4-Dibromooctafluorobiphenyl 

 

C12Br2F8 
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Figure 3 Phytochemical analysis of Pogostemon cablin by using GCMS 

Table 2 Five highest peaks for GCMS analysis of Pogostemon cablin .     

Sl.No. Compound name  RT Area Area% MW 

(g/m) 

Formula Structure 

1. 

 

1-(2H)  -Naphthalenone, 
Octahydro-4A,8A-Dimethyl-
7-(1-Methylethyl) 

32.29 

 

1,081,683,840 57.92 222.37 C15H26O 

 

 

2. 

 

Aciphyllene. 

 

27.196 98,474,008 

 

5.27 

 

204 

 

C15H24 

 

 

3. 

 

(E)-1-Methyl-4-(6-
methylhept-5-en-2-ylidene) 
Cyclohex-1-ene 

28.327 76,708,008 

 

4.10 

 

204.35 C15H24 

 

 

4. Boldenone 28.13 41,045,208 2.19 286.4 C19H26O2 

 

5. Butyl 6, 9, 12, 15- 
Octadecatetraenoate  

28.53 29,665,310 1.58 204 C22H36O 
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Figure 4 Pogostemon heyneanus Phytochemical analysis by using LCMS 

 

Table 3 Pogostemon heyneanus Phytochemical analysis by using LCMS 

Sl. No. m/z Compound name Formula Structure 

 

1. 

 

127 2-Mercaptopyridine-N-oxide. C5H5NOS. 

 

 

2. 

144.1 4-phenyl-3-butyn-2-One  

C10H8O 

 

 

3. 

 

160.2 Benzene (Dichloromethyl) 

 

C10H12Cl2  

 

 

4. 

261.2 4-Iodophenyl Isothiocynate. C7H4INS 

 

 

5. 

163.1 3,4-Xylyl Isothiocyanate. C9H9NS 
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Figure 5 Five highest peaks of Pogostemon heyneanus Phytochemicals analysis by using GCMS. 

 

Table 4 Five highest peaks of Pogostemon heyneanus Phytochemicals analysis by using GCMS. 

Sl.No Name   R.T. Area Area% M.W.(g/mol) Formula Structure 

1.
  

 

3-methyl-2-(2-
oxopropyl) 
 Furan  

37.135 

 

46,050,816. 

 

11.899 

 

138.16 

 

C8H10O2 

 

 

2. 

 

2(1H)-
Naphthalenone, 
octahydro-4A-
Methyl-7-(1-
Methylethyl) 

32.25 581,352,256. 6.024 208.34 

 

C14H24O  

 

3.
  

Aromandendrene. 

 

28.136
  

4,521,695 1.168 204.35 

 

C15H24 

 

4.
  

Beta-Longipinene.
  

27.186 5,809,532. 1.501 204 C15H24 

 

5. Alpha-Bulnesene. 

 

28.657 4,443,980. 1.148 

 

204.35 C15H24 
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Figure 6 Five highest peaks analysis of LCMS Pogostemon parviflorus Phytochemical analysis by using LCMS 

 

Table 5 Five highest peaks analysis of LCMS Pogostemon parviflorus Phytochemical analysis by using LCMS 

Sl. No. m/z Compound Formula Structure 

1. 127 P-Chloroaniline. C6H6CIN 

 

2. 144.1 4H-Pyran-4-ONE, 2,3, dihydro-3,5-dihydroxy-6- methyl. C6H8O4 

 

 

3. 485.2 Benzene, (1-tetradecyl pentadecyl) C35H64 

 

4. 193 Pentaflouroben zonitriles C7F5N 

 

5. 453.4 4,4- Dibromooctafluoro biphenyl C12Br2F8 

 

 

Figure 7 Five highest peaks analysis of LCMS Pogostemon parviflorus Phytochemical analysis by using GCMS 
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Table 6 Five highest peaks analysis of LCMS Pogostemon parviflorus Phytochemical analysis by using GCMS 

Sl. No Compound Name RT Area  Area% MW 
(g/mo) 

Formula
  

Structure 

1. Patchouli alcohol. 32.25 21,593,753 5.02 222.37 C15H26 

 

2. Longifolene. 28.64 10,829,383 2.52
  

204.35 

 

C15H24 

 

3. Alpha- Guaiene. 27.17 10470257 2.43
  

204 C15H24 

 

4
  

1H-3A,7 
Methanoazulene,2,3,6,7,8,8A-
Hexahydro-1,4,9,9-Tetramethyl. 

28.31 10,307,461 2.39 204.35 C15H24 

  

5. 

 

Seychellene 28.12 6,731,098 1.56
  

204.35
  

C15H24 

 

 

 

Figure 8 Pogostemon quadrifolius Five highest peaks by using LCMS.  

Table 7 Pogostemon quadrifolius Five highest peaks by using LCMS.  

Sl. No. m/z Compound name  Formula  Structure 

1 158.9 3,4-Difluoronitrobenzene C6H3F2NO2 

 

2 127 2-Acetylthiazole C5H5NOS 

 

3 453.4 Dihydrocapsaicin, O- Pentafluoropropionyl C21H28F5NO4 
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4 227.9 Benzene,1,3-dichloro-2- (dichloromethyl) C7H4Cl4 

 

 

Figure 9 Pogostemon quadrifolius Five highest peaks by using GCMS.  

Table 8 Pogostemon quadrifolius Five highest peaks by using GCMS.  

Sl.No. Compound name RT Area Area% M.W.(g/mol) Formula Structure 

1. 

 

Cholestan-3-ol,2- 
Methylene, (3-Beta, 5-
Alpha) 

32.26 31,274,156 6.16
  

400.7  C28H48O 

  

2. Alloaromadendrene. 27.17
  

9,632,305 1.89 204 C15H24 

  

3
  

 

Azulene,1, 2, 3, 5, 6, 7, 8, 8A- 
Octa-hydro, 1, 4-Dimethyl-
7-(1-methylethenyl). 

 

28.66 

 

8,623,131 

 

1.69 

 

204 

 

C15H24 

 

 

4. (-) Alpha Panasinsen 28.14 6,701,186 1.32 204 C15H24 

  

5. Ledol 31.57 6,643,249 

 

1.30 222.37 C15H26O 
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Figure 10 Pogostemon benghalensis Four highest peaks of LCMS 

 

Table 9 Pogostemon benghalensis Four highest peaks of LCMS 

Sl. 
No. 

m/z Compound name Formula Structure 

1 127 2-Acetylpiperidine C7H13No 

 

2 453.4 Butane,1,1,2,2,3,3,4,4-Octafluoro-1,4-diiodo C4F8I2 

 

 

3 340 Benzylamine, 4,4-Oxybis (n,n-diethyl) C22H32N2O 

 
 

4 453.5 2-Naphthylamine, n-benzylidene- 1(P-methoxyphenylazo) 
hydrogen tetrafluoroborate. 

C24H20BF4N3O 

 

 

 

Figure 11 Pogostemon benghalensis Five highest peaks of GCMS 
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Table 10 Pogostemon benghalensis Five highest peaks of GCMS 

Sl.No. Compoun name  R.T. Area Area% M.W.(m/mol) Formula structure 

1
  

Methyl stearidonate. 28.649 10,829,383 2.520 290 C19H30O2 

 

2
  

(1R,9R, E)-4,11,11-
Trimethyl-8-
Methylenebicyclo 
[7.2.0] UNDEC-4-ENE 

27.178 

 

10,470,669.2 

 

2.437 204 C15H24 

  

3. 

 

Bicycl [7. 2.0] UNDEC-4-
ENE,4,11,11-Trimethyl-
8-methylene 

28.319 

 

10,307,461 

 

2.399 

 

204 

 

C15H24 

 

 

4. Selina-3,7(11)-Diene 28.124 6,731,038.5 1.567 204.35 C15H24 

 

5. 1,4-Dimethyl-7-(Prop-
1-en-2-yl) 
Decahydroazulen-4-ol 

31.565 

 

4,858,151 

 

1.131 

 

222 

 

C15H26O 

 

  

5. Conclusion 

These five Pogostemon species are Pogostemon cablin, P. heyneanus, P. parviflorus, P. quadriflolius and P. benghalensis are 
used in ethno-medicine of diarrhea, mosquito repelled, chicken pox, Snake bite, vomiting, Stomachache, cough etc. And 
also used in Perfume industries, Shampoo, hair lotion, Soap industries. Phytochemical extraction of Five Pogostemon 
species of Manipur was performed by using LCMS & GCMS. Many chemical compounds were found, some valuable 
compounds were recorded viz., Fluphenazine used medicine of Psychotic disorders and Schizophrenia, sometime 4-
Chloroquinoline used anti-malarial drugs, chloroquine, amodiaquine (Table 1); Boldenine is anabolic steroid, which 
were not used in human;  it’s used in the horse and other animals for increase red blood cell production, weight 
gain(Table 2); 2-Mercaptopyridine-N- Oxide used in the medicine of fungal skin infections, Psoriasis, Seborrheic and 
anti-dandruff shampoo (Table 3); 4-Phenyl-3-butyn-2-one used in the anti-cancer drug, anti-inflammatory drugs, anti-
viral drugs (Table 3); 2-Methyl stearidonate used in the medicine of support Cardiovascular nutraceutical reduce 
inflammation, dietary supplement or improve lipid (Table 10). 

Some compounds are used in cosmetic or fragrance and Flavoring industries examples 1-(2H)-Naphthalenone; 
octahydro-4a-8a-dimethyl-7(1-methylethyl); Aciphyllene; (E)- 1-methyl-4-(6-methyl hept-5-en-2-ylidene) cyclohex-
1-ene; Butyl 6,9,12,15-octadecatetraenoate; Aromandendrene; Beta-Longipinene, Alpha-Guaiene etc. Agrochemicals 
such as 2-Chloro-6-methylpyridine; Benzene (Dichloro methyl) and 2- (P-Nonylphenoxy)-6- (P- phenoxy- benzene) 
Pyrazine etc. Material polymers industries used 4,4-Dibromoctafluorobiphenyl.  

Qualitative and quantitative evaluation of Phytochemicals of Pogostemon species having very economic importance of 
Manipur, it can be used in pharmacologist, soap, perfume, lotion, shampoo industries and ethnomedicine. Some of the 
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new compounds are worth to be mentioned are: (a) from Pogostemon benghalensis-  1-formyl-2,2-dimethyl-3-trans-(3-
methyl-but-2-enyl)-6-methylidene-cyc, (b)from Pogostemon cablin- (3r,3ar,7r,8as)-3,8,8-trimethyl-6-
methyleneoctahydro-1h-3a,7-methanol, (c)from Pogostemon heyneanus-naphthalene,1,2,3,5,6,7,8,8a-octahydro-1,8a-
dimethyl-7-(1-methylethyl) etc. 
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