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Phytochemical and Pharmacological Profile of an Overexploited
Shrub of Rajasthan - Calligonum polygonoides L. 

  4or 'Phogla' .

C. polygonoides is a slow growing, branching shrub (Fig. 2) 
with a height of one to two meters and rarely growing up to 
seven meter. As an adaptation to desert climate, its stem is 
modified into phylloclades, with very few or reduced, 
linear-subulate shaped leaves. Flowers are light pink in 
color with sweet smell and grow in axillary fascicles. Fruits 
are oblong nuts which are densely clothed with reddish 
brown bristles. Interestingly, its floral buds are consumed 
with buttermilk and salt and also used as vegetable. In 
western Rajasthan, 'Raita' is prepared from its flowers 
mixed with curd and especially taken in summer season to 

5, 6prevent from heat stroke .

ABSTRACT

Calligonum polygonoides L. is locally known as Phog, Phoglo etc. in western Rajasthan. It is widely distributed in arid 
regions of world from Saudi Arabia to desert of Rajasthan. It is an important shrub for stabilization of sand dunes. 
Traditionally, it is used as fuel and also for treatment of heat-stroke. Several phyto-chemicals are present in the plant for 
example, butanolides- calligonolides A and B, various flavanoids like quercetin and their derivatives, kaempferol, 
steroidal compounds, tannins etc. A number of pharmacological activities such as cytotoxic, antioxidant, antibacterial, 
antifungal, antiviral, and antidiabetic have been reported from the plant in scientific studies carried out world over. 
However, its overexploitation is causing a serious threat on its existence and raising concern for its conservation and 
preservation. The present paper mainly focuses on brief description of phytochemistry and pharmacology of C. 
polygonoides.
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INTRODUCTION

In India, three species of the genus Calligonum, namely, C. 
polygonoides L., C. comosum L'Her, and C. crinitum Boiss. 

1are found . Calligonum polygonoides L. (Fig. 1 and 2) is a 
small perennial shrub belonging to family Polygonaceae. It 
is widely distributed from the arctic to the tropics with main 
density in Northern temperate region besides North Africa, 

2Southern Europe, Central and Western Asia . It is a native 
plant of Gulf States, Iran, Iraq, Kuwait, Lebanon-Syria, 
Pakistan, Palestine, Saudi Arabia, Sinai, Turkey, and 

3Yemen . In India, it is found mainly in the dry and arid parts 
of Punjab, Rajasthan, Haryana and Gujarat. In Rajasthan, it 
is frequently visible in Barmer, Jaisalmer, Bikaner, Jodhpur 
and Sriganganagar districts and commonly known as 'Phog' 
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Figure 1: Habit of C. polygonoides Figure 2: C. polygonoides Shrub
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Root Stigmasterol, (3b,5a,24S)-stigmastan-3-ol, stigmast-4-en-3-one, 
campesterol, Diterpene alcohol, oxygenated monoterpenes, 
sesquiterpenes, sesquiterpene alcohols, triterpenes, tricosane, 
heptacosane, pentacosane, tetracosane, 1,2-benzenedicarboxylic, and 
mono (2-ethylhexyl), Docosane, Drimenol, 2-Nonadecanone, Mono 
(2-ethylhexyl) ester-1,2- benzenedicarboxylic acid, Squalene, 
Nonacosane

Plant Part Chemical Compounds References

20Dhief et al. ; 
21Samejo et al.  

Pyrogallol, palmitic acid, 1-Ethyloctyl methyl sulphide, acetic acid, 
and 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl, 3-
methylpentane, 3-Methoxy-5-methyl-4-nitrophthalic acid, acetasol, 
catechol, 5-Bromouridine, β-hydroxyethyl isopropyl ether, 1,6-
Dideoxy-2,4-O-methylenehexitol, citronellyl acetone 

Abd-ElGawad  
22et al.

Leaves Kaempferol, quercetin, isoquercitrin, quercetin-3-o-glucuronide, 
taxifolin, quercitrin, catechin, gallic acid, astragalin, kaempferol-3-o-
glucuronide

23Ahmed et al.

Table 1: Major Phytochemicals Isolated from Various Parts of C. polygonoides L.
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Plant Part Chemical Compounds References

Bud Diterpene alcohol oxygenated monoterpenes, sesquiterpenes, 
sesquiterpene alcohols, triterpenes, tricosane, nanocosane, 
heptacosane, pentacosane, tetracosane, 1,2-benzenedicarboxylic, and 
mono (2-ethylhexyl),2-Methoxy-4-vinylphenol, 
Benzenepropanenitrile, Ethyl homovanillate, 4-(2,6,6-
Trimethylcyclohexa-1,3-dienyl)but-3-en-2-on, E-β-Ionone, Methyl 
jasmonate, Phytol, Neophytadiene, (Z, Z, Z)-9,12,15-Octadecatrienoic 
acid,13-Tetradece-11-yn-1-ol, Docosanoic acid methyl ester, Mono (2-
ethylhexyl) ester-1,2- benzenedicarboxylic acid, Heneicosane, 1,19-
Eicosadiene, Heneicosanoic acid methyl ester

20Dhief et al. ; 
21Samejo et al.  

Catechin, delphinidin, callistephin, fisetin, myricetin, kuromanin, 
rutin, epicatechin, and procyanidin A2

17Gomes et al.

Kaempferol, quercetin-3-o-glucuronide, kaempferol-3-o-
glucuronide, quercetin, taxifolin, quercitrin, catechin, gallic acid, 
astragalin, isoquercitrin

Stem

Bark Kaempferol, quercetin, taxifolin, quercitrin, isoquercitrin, catechin, 
gallic acid, astragalin, kaempferol-3-o-glucuronide, quercetin-3-o-
glucuronide

(Z, Z)-9,12-octadecadienoic acid, hexadecenoic acid, nanacosane, 
hentriacontane, tetradecanoic acid, heptocosane, dodecanoic acid and 
pentacosane

Kaempferol, quercetin, taxifolin, quercitrin, catechin, gallic acid, 
astragalin, isoquercitrin, kaempferol-3-o-glucuronide, quercetin-3-o-
glucuronide

Hexadecenoic acid, (Z, Z)-9,12 octadecadienoic acid, nonanoic acid, 
dodecanoic acid, tetradecanoic acid, (R)-massoia lactone, and 
pentadecanoic acid

Fruit Oil

Flower

Stem Oil

23Ahmed et al.

23Ahmed et al.

24Samejo et al.  

23Ahmed et al.

24Samejo et al.  

Continued ...
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Figure 3: Pharmacological Profile of Calligonum polygonoides L.
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