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Chapter 8 

Phytochemical Diversity in Cyperaceae Members 

Abstract 

The phytochemistry of Cyperaceae members is generally restricted to the most common 

member, Cyperus rotundus, while there are 5687 species reported globally. A review of the 

phytochemistry of other Cyperaceae members revealed that only 180 species have been 

studied, and among the various Cyperaceae groups, Cyperus (97species), Carex (53 

species) and Scirpus (19 species) are the major genera studied for their phytochemicals. 

Out of the 274 Cyperaceae members reported from south India, only 39 species have been 

investigated for their phytochemicals, and many of them are preliminary screening only. 

GC-MS studies on essential oils and LC-MS studies on solvent extracts are the most 

explored, while conventional phytochemical studies through extraction, chromatographic 

separation and spectroscopic characterization are comparatively less. In addition to volatile 

sesquiterpnoids, phenolic compounds are reported in plenty in the Cyperaceae species. 

Presence of characteristic compounds such as stilbenes and quinones warrants further 

studies on Cyperaceae members. 

Introduction 

Traditionally, the phytochemical investigation of Cyperaceae members is restricted to the 

most widely used Cyperus rotundus and few related Cyperus species like Cyperus 

scariosus,Cyperus conglomeratus, Cyperus esculentus, Cyperus distans, Cyperus 

articulatus and Cyperus longus, which are being used in traditional medicinal systems in 

different parts of the world. Though several other Cyperaceae members are important 

region wise, they are least investigated with respect to their constitution or potential 

biological activities, and though the phytochemistry of Cyperus rotundus has been 

reviewed extensively, compilation of the phytochemistry of Cyperaceae members is rare 

(Taheri et al., 2021). 

The conventional analytical techniques, as well as the modern hyphenated analytical 

techniques have been used for the investigation of Cyperaceae phytochemistry. Harborne 

and team in their classical works employed traditional phytochemical techniques skilfully 
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in elaborating the flavonoid profile of Cyperaceae members (Clifford and Harborne, 1969; 

Harborne, 1971; Harborne et al., 1985). Noori et al. (2012) investigated the root flavonoids 

of 5 Scirpus species using 2-dimentional paper chromatography and thin layer 

chromatography. By employing the recent developments in phytochemical analytical 

techniques, Elshamy et al. (2020) performed a comprehensive metabolite profiling of 

Cyperus conglomeratus using UPLC-qTOF-MS, and 70 compounds including organic 

acids, phenolic acids, cinnamic acid derivatives, flavonoids, stilbenes, aurones, quinones, 

terpenes and steroids were identified by comparing retention times and MS data, through 

accurate mass, isotopic distribution, and fragmentation pattern in both negative and 

positive ionization modes. Though widely distributed with remarkable traditional uses, the 

Indian Cyperaceae plants are generally least investigated (Rajak and Ghosh, 2022). 

Phytochemistry of Cyperaceae members can be broadly divided into proximate 

composition reporting mainly the primary metabolites, volatile composition and non-

volatile composition. Proximate analysis is used to estimate the relative amounts of 

protein, lipid, water, ash, carbohydrate etc in any sample, and is the first and foremost step 

to determine the identity and to assess the quality of plant material. Most of the Cyperaceae 

members are aromatic and the volatile chemicals have significance, while the characteristic 

phenolic, terpene and nitrogenous compounds are of non-volatile, and extractable with 

organic solvents. 

Proximate analysis of Cyperaceae members 

Geophytes, plants with underground storage organs, are important forage for animals, and 

the proximate analysis of the arial parts of geophytes has relevance with respect to the 

nutritional aspects of the forage plants (Al-Rowaily et al., 2019; Mashaly et al., 2007). 

Cyperaceae plants that grow naturally in sandy habitats with low content of water has high 

dry matter content, usually around 90%.  The less moisture content (generally less than 

10%) makes them more stable for storage. The ash content is around 10% for Cyperus 

capitatus, while the crude fiber content is around 12% for Cyperus conglomeratus. The 

total protein content is considered as an indicator of the nutritional value and is relatively 

high (>10%) for Cyperaceae tubers. The dry matter of forage crops contains about 50-80% 

carbohydrates, and the energy level for Cyperus capitatus was 311.62 kcal 100 g−1. 
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Although fats are a concentrated source of energy, for Cyperaceae forage the fat content is 

significantly less, around 3%. However, few species such as Cyperus esculentus are 

reputed as rich in fatty acids. Cyperus esculentus tubers, commonly known as Chufa tubers 

contain high amount of dietary fiberthat consists of insoluble carbohydrates, mainly 

cellulose and lignin. Chufa is potentially a commercial source of higholeic acid vegetable 

oil and highcarbohydrate tuber cakes. The proximate analyses reveal fats (30.2%), starch 

(35.0%), protein (12.0%), ash 1.2 %), dietary fibre (9.8%) and sucrose 11.8% in Cyperus 

esculentus tubers (Coşkuner et al., 2002). Mineral composition of forage has essential 

physiological roles in animals, in maintaining the livestock health, and Cyperaceae forage 

is reported to have both macro (K, Ca, Mg, and Na) and micro elements (Fe, Mn, Zn, and 

Cu), and have comparatively higher contents of Na, Fe and Mn.  

Comparative nutritional analysis of Cyperus rotundus and Cyperus esculentus 

The nutritional analysis of Cyperaceae members needs much attention since several 

Cyperaceae species are used as food from ancient times onwards. Studies revealed that, 

among the various Cyperaceae members, Cyperus rotundus and Cyperus esculentus were 

highly nutritional. Musa et al. (2020) had done a comparative proximate analysis of 

Cyperus rotundus and Cyperus esculentus. Cyperus rotundus had a higher moisture content 

than Cyperus esculentus which could mean that the Cyperus esculentus variety can be 

stored longer than the Cyperus rotundusvariety. Total ash content is a rough indicator of 

the mineral content of a food sample. Cyperus rotundus had higher ash content than 

Cyperus esculentus suggesting higher mineral content than Cyperus esculentus. The 

presence of zinc, copper, cobalt, calcium and phosphorus in both species suggest that 

regular consumption could help mitigate the diseases resulting from these mineral 

deficiencies. Cyperus rotundus and Cyperus esculentus consist of some trace elements 

also. Ekeanyanwu and Ononogbu (2010) reported that the lipid found in Cyperus rotundus 

and Cyperus esculentus is edible. Carbohydrate is abundant in both the species. The free 

carbohydrates D-saccharose, D-glucose, D-mannitol and D-fructose were determined in 

Cyperus esculents. The total content of fructans was determined by the spectrophotometric 

method at13.5% and in tubers the fructans content was 8.8% (Marchyshyn et al., 2021). 

Adejuyitan (2011) also reported relatively low protein content for both Cyperus rotundus 
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and Cyperus esculentus. The low protein content suggests that although both the species 

have rich energy content and high satiety values, they cannot be used as complete or whole 

diet because of the low protein content.  

Phytochemicals reported from Cyperaceae members  

Literature review on the phytochemicals reported from Cyperaceae members revealed that 

out of the 5687 Cyperaceae members, only 180 species have been investigated for the 

constituents (Table 1). Out of the 274 Cyperaceae members reported from south India, 

only 39 species have been investigated for their phytochemicals, and many of them are 

preliminary screening only. Only the major components of the essential oils are included in 

the table. In addition to Cyperus (97 species), the major genera investigated for the 

phytochemicals are Carex (53 species) and Scirpus (19 species). Out of the 274 

Cyperaceae members reported from south India, only 39 species have been investigated for 

their phytochemicals, of which Cyperus is the major genus with 31 species, followed by 

Carex (3 species), Kyllinga (3 species), Rhynchospora (1 species) and Scleria (1 species). 

Volatile chemical studies through GC-MS and LC-MS studies of solvent extracts are the 

most explored, while the number of species investigated through conventional 

phytochemical steps such extraction, chromatographic separation and spectroscopic 

characterization are much less. 

Table 1. Phytochemicals reported from Cyperaceae members                                                     

Sl. 

No. 

Cyperaceae species Phytochemicals reported Reference 

1.  Carex acuta Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

Bogucka-Kocka 

and Janyszek, 2010 

2.  Carex acutiformis Tricin 5-glucoside, iso orientin Harborne, 1971 

3.  Carex albicans Apigenin 7-glucoside, luteolin 7-

xyloside, luteolin 7-methyl ether 

4'-diglucoside, chrysoeriol 7-

glucoside, chrysoeriol 7-xyloside, 

chrysoeriol 7,4'-diglucoside, 

chrysoeriol 7,4'-dixyloside, 

luteolin 7-methyl ether, iso- 

orientin 

Rettig and 

Giannasi, 1990 

 

Carex albicans var. 

emmonsii 

Apigenin 7-glucoside, luteolin 7-

xyloside, luteolin 7-methyl ether 

Rettig and 

Giannasi, 1990 
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4'-diglucoside, chrysoeriol 7-

glucoside, chrysoeriol 7-xyloside, 

chrysoeriol 7,4'-diglucoside, 

chrysoeriol 7,4'-dixyloside, 

luteolin 5-glycoside, luteolin 7-

methyl ether, iso-orientin 

 

Carex albicans var. 
australis 

Apigenin 7-glucoside, luteolin 7-
xyloside, chrysoeriol 7-glucoside, 

chrysoeriol 7-xyloside, 

chrysoeriol 7,4'-diglucoside, 

chrysoeriol7,4'-dixyloside, 

luteolin 7-methyl ether, luteolin 5-

substituted aglycone, luteolin 7-

methyl ether, iso-orientin 

Rettig and 
Giannasi, 1990 

4.  Carex 

alopecuroides 

Catechin, caffeic acid, ferulic 

acid, biochanin A 

Rajak and Ghosh, 

2022 

5.  Carex 

appropinquata 

Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

 

6.  Carex appressa 

var. virgata 

Piceatannol, ε-viniferin, 

virgatanol 

Arraki et al., 2017 

7.  Carex arenaria Caffeic acid, p-coumaric acid, 

vanillic acid, synapic acid 

Bogucka-Kocka et 

al., 2011 

Carex arenaria 
(Leaves) 

Tricin Van de Staaij et al. 
2002 

8.  Carex baccans trans-Resveratrol, α-viniferin, 

smiglasid A, B 

Kumar et al., 2013 

Giri et al., 2015 

Phloroglucinol, caffeic acid, 

ferulic acid 

Rajak and Ghosh, 

2022 

9.  Carex buchananii Kobophenol A Arraki et al., 2013 

10.  Carex capillacea Longusol B, (E)-miyabenol A Arraki et al., 2013 

11.  Carex contigua Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid, stearic 

acid 

Bogucka-Kocka 

and Janyszek, 2010 

12.  Carex cruciata Caffeic acid, rosmarinic acid Rajak and Ghosh, 

2022 

13.  Carex cuprina Carexinol A, kobophenol A Arraki et al., 2017 

Arraki et al., 2013 

14.  Carex curta Caffeic acid, p-coumaric acid, 

vanillic acid, ferulic acid 

Bogucka-Kocka et 

al., 2011 

15.  Carex diandra Caffeic acid, p-coumaric acid, 

ferulic acid 

Bogucka-Kocka et 

al., 2011 

Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

Bogucka-Kocka 

and Janyszek, 2010 

16.  Carex 

dimorpholepis 

trans-Resveratrol Lee et al., 2013 

Buommino et al., 
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2017 

Fiorentino et al., 

2008 

D’Abrosca et al., 

2005 

Fiorentino et al., 
2006 

17.  Carex distachya 

 

Carexane A-P, pallidol Fiorentino et al., 

2008 

Buommino et al., 

2017 

D’Abrosca et al., 

2005 

Fiorentino et al., 

2006 

Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

Distachyasin Fiorentino et al., 

2006 

Carex distachya 

(Leaves) 

Feruloyl monoglyceride 

macrocycles, dibenzoxazepinones 

Fiorentino et al., 

2007 

(+)-Pinoresinol 4-O--D-

glucopyranoside, (+)-phylliroside, 

(+)-8-hydroxypinoresinol 4-O-

D-glucopyranoside, (+)-8-

hydroxypinoresinol 8-O--D-

glucopyranoside 

Ricci et al., 2008 

5′-O--D-Glucopyranosyloxy-

3,3′-dimethoxy-7,9′-epoxylignan-
4,8′,9-triol, 

3,5-bis-O--D-

glucopyranosyloxy-3′-methoxy-

trans-stilben-4′-ol, synapic 

alcohol 4-O--D-

glucopyranoside, (+)-pinoresinol 

4-O--D-glucopyranoside, 

phylliroside, (+)-1-hydroxy 

pinoresinol 4′-O--D-

glucopyranoside, tanegosides A, 

3-(4-O--D-glucopyranosyloxy-

3,5-dimethoxy) phenyl-2E-

propenol, phenylethanoid 

glycosides, 

decaffeoylverbascoside, 

isoverbascoside, verbascoside, 

Fiorentino et al., 
2008 
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teucrioside, pallidoldiglucoside, 

10-hydroxyligustroside, tricin, 

tricin 4’-O-(erythro--

guaiacylglyceryl)ether, apigenin-

6-C--D-xylopyranosyl-8-C--D-

glucopyranoside, apigenin-6-C--

D-glucopyranosyl-8-C--D-

xylopyranoside, luteolin-6--D-

glucopyranosyl-8-C--D-

xylopyranoside 

13-Hydroxy-clerodane-7,4-diene, 

15-hydroxy-clerodane-7,13-diene 

Fiorentino et al., 

2010 

18.  Carex divulsa Caffeic acid, p-coumaric acid, 

vanillic acid, ferulic acid 

Bogucka-Kocka et 

al., 2011 

19.  Carex elata Caffeic acid, p-coumaric acid, 

synapic acid 

Bogucka-Kocka et 

al., 2011 

Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

Bogucka-Kocka 

and Janyszek, 2010 

20.  Carex fedia var. 

miyabei 

ε-Viniferin, trans-miyabenol C, 

(E)-miyabenol A, miyabenol B 

Suzuki et al., 1987 

21.  Carex flava Linoleic acid, oleic acid, palmitic 
acid, stearic acid 

Bogucka-Kocka 
and Janyszek, 2010 

22.  Carex floridana Chrysoeriol 7-glucoside, 

chrysoeriol 7,4'-diglucoside, 

chrysoeriol 7,4'-dixyloside, tricin 

7-xyloside, luteolin 5-glycoside, 

luteolin 7-methyl ether, iso-

orientin 

Rettig and 

Giannasi, 1990 

23.  Carex folliculata Pallidol, kobophenol A, iso-

orientin, luteolin, quercetin, 3-O-

methylquercetin, rutin 

González-Sarrías et 

al., 2011 

Li et al., 2009 

24.  Carex glauca Pallidol, α-viniferin, cis-

miyabenol C 

Arraki et al., 2013 

Fiorentino et al., 

2008 

25.  Carex gynandra Pallidol, α-viniferin, trans-

miyabenol C, kobophenol B 

González-Sarrías et 

al., 2011 

26.  Carex hirta (E)-Miyabenol A Arraki et al., 2013 

27.  Carex humilis α-Viniferin Lee et al., 1998 
Seo et al., 2017 

28.  Carex insignis Phloroglucinol, quercetin, 

phloroglucinol 

Rajak and Ghosh, 

2022 

29.  Carex kobomugi ε-Viniferin, trans-miyabenol C, 

kobophenol A 

Kawabata et al., 

1989  

Kurihara et al., 

1991 
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30.  Carex leporina Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid, stearic 

acid 

Bogucka-Kocka 

and Janyszek, 2010 

31.  Carex montana Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

32.  Carex muricata Caffeic acid, p-coumaric acid, 

vanillic acid 

Bogucka-Kocka et 

al., 2011 

33.  Carex nigra Caffeic acid, p-coumaric acid, 

vanillic acid, ferulic acid 

Bogucka-Kocka et 

al., 2011 

Linoleic acid, α-linolenic acid, 
oleic acid, palmitic acid, stearic 

acid 

Bogucka-Kocka 
and Janyszek, 2010 

34.  Carex 

nigromarginata 

Apigenin 7-glucoside, luteolin 7-

xyloside, chrysoeriol 7-glucoside, 

chrysoeriol 7-xyloside, 

chrysoeriol 7,4'-diglucoside, 

chrysoeriol 7,4'-dixyloside, tricin 

7-xyloside, luteolin 5-glycoside, 

iso orientin, luteolin C-glycoside 

Rettig and 

Giannasi, 1990 

35.  Carex ornithopoda Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

36.  Carex otrubae Caffeic acid, p-coumaric acid, 

vanillic acid 

Bogucka-Kocka et 

al., 2011 

Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

Bogucka-Kocka 

and Janyszek, 2010 

37.  Carex ovalis Caffeic acid, p-coumaric acid, 
synapic acid, ferulic acid 

Bogucka-Kocka et 
al., 2011 

38.  Carex panicea Caffeic acid, ferulic acid Bogucka-Kocka et 

al., 2011 

39.  Carex paniculata Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid 

Bogucka-Kocka 

and Janyszek, 2010 

40.  Carex peckii Luteolin 7-xyloside, chrysoeriol 

7-glucoside, chrysoeriol 7-

xyloside, luteolin 7-methyl ether, 

iso-orientin, luteolin C-glycoside 

Rettig and 

Giannasi, 1990 

41.  Carex pendula cis-Miyabenol C, (E)-miyabenol 

A, kobophenol B 

Meng et al., 2001 

Kurihara et al., 

1990 

Kawabata et al., 

1991 

Cho et al., 2013 

42.  Carex praecox Vannilin, benzaldehyde, p-cresol, 
dehydrovomifoliol 

David et al., 2021 

43.  Carex 

pseudocyperus 

Linoleic acid, oleic acid, palmitic 

acid 

Bogucka-Kocka 

and Janyszek, 2010 
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44.  Carex pumila Trans-Resveratrol, ε-viniferin, 

trans-miyabenol C, kobophenol B, 

(E)-miyabenol A 

Kurihara et al.,1990  

Cho et al., 2013 

Kawabata et al., 

1991 

45.  Carex remota Ferulic acid, rosmarinic acid Rajak and Ghosh, 

2022 

Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

46.  Carex riparia Tricin 5-glucoside, iso-orientin Harborne, 1971 

47.  Carex rostrata Caffeic acid, p-coumaric acid, 
vanillic acid 

 

Bogucka-Kocka et 
al., 2011 

Linoleic acid, oleic acid, palmitic 

acid 

Bogucka-Kocka 

and Janyszek, 2010 

48.  Carex stramentitia Gallic acid, catechin, rosmarinic 

acid, quercetin 

Rajak and Ghosh, 

2022 

49.  Carex strigose Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

50.  Carex sylvatica Caffeic acid, p-coumaric acid, 

vanillic acid, protocatechuic acid 

Bogucka-Kocka et 

al., 2011 

51.  Carex teres Gallic acid, phloroglucinol, 

quercetin 

Rajak and Ghosh, 

2022 

52.  Carex vulpina Caffeic acid, p-coumaric acid Bogucka-Kocka et 

al., 2011 

Linoleic acid, α-linolenic acid, 

oleic acid, palmitic acid, stearic 

acid 

Bogucka-Kocka 

and Janyszek, 2010 

53.  Carex vulpinoidea Vulpinoideol A, vulpinoideol B, 

hopeaphenol, α-hydroxychalcone, 
grandiphenol A, 3,5,5′,7′- 

tetrahydroxyflavone, benzofuran, 

butein, luteolin, bavachalcone 

Niesen et al., 2011 

54.  Carpha glomerata Carphaben Cho et al., 2018 

55.  Cymophyllus 

fraseri 

(Leaves) 

Swertisin, iso-orientin, 

swertiajaponin, isovitexin,  

luteolin 7-O-glycoside, tricin 7-O-

glucoside, apigenin 7-O-

xylosylglucoside, luteolin 7-O-

rutinoside, tricin 7-O-diglucoside, 

apigenin 7-O-glucoside, tricin 7-

methyl ether 4'-O-glucoside, 

vicenin 1, vicenin 2, luteolin 7- 
O-diglucoside, luteolin 7,4'-O-

diglucoside, 6-C-glycosyl 

apigenin, C-glycosyl luteolin, 

Robert and James, 

1988 
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luteolin 7-methyl ether-O-

glucoside 

Cymophyllus 

fraseri 

(Flowers) 

Luteolin 7-O-glucoside, apigenin 

7-O-diglucoside, apigenin 7-O-

glucoside, apigenin, luteolin, 

tricin, tricin 7-O-glucoside, iso-

vitexin 

Robert and James, 

1988 

56.  Cyperus 
alopecuroides 

Caryophellene oxide, α-cyperone, 

1,8-cineole, -pinene, trans-

pinocarveol, -copaene, 

caryophyllene, -humulene 

El-Gohary, 2004 

-Cubebene, trans-calamenene, -

cadinene, iso-cyperol, trans-

calamenene, β-caryophyllene, α-

copaene, eudesma-2-4-11-triene, 
eudesma-3-11-dien-2-one, 

imperatorin                                               

Sonwa and Konig, 

2001 

2,4,11-Eudesmatriene, 3,5,11-

eudesmatriene, cyperene, 2,4-

patchouladiene, rotundene, 

cyprenal, cyprotene, cypera-2,4-

diene, δ-cadinene, epoxy 

cyperene 

Sonwa and Konig, 

1997 

Guenther, 1952 

Hikino and Aota, 

1976 

Luteolin 5-methyl ether, luteolin 

7-glucoside, luteolin 7-

diglucoside, tricin 5-glucoside, 

tricin 7-glucoside, sulphuretin, 

quercetin 3,4´-dimethyl ether 

El- Habashi et al., 

1989 

Luteolin 4´-methyl ether, vicenin 
2, quercetin 3,3’-dimethyl ether, 

rengasin, kaempferol 3-O--D-

(glucosylrutinoside), kaempferol 

3-O--D-(xylosylrutinoside) 

Sayed et al., 2006 

Orientin Singh et al., 1986 

Imperatorin, bergapten, 

xanthotoxin, xanthotoxol, iso-

scopoletin, esculetin 

Awaad, 1999 

Dihydro cyperaquinone Allan et al., 1978 

Aesculetin, bergapten Awaad et al., 2001 

Alopecuquinone, diosmetin, 

dolabella-3-7-18-triene, orientin, 

patchoula-2-4-diene, quercetin 

3,3'-dimethyl ether, diosmetin 

Nassar et al., 2002 

Quercetin-3-rutinoside El-Habashy et 

al.,1989 
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α-Cyperone, cyperol El-Gohary, 2004 

Dolabella-3,7,18-triene, -pinene, 

β-selinene, benzaldehyde, p-

cymene, limonene, 1,8-cineole, p-

cymenene, α-terpineol, myrtenal, 

myrtenol, trans-carveol, 

isocitronellol, carvone, trans-

caryophyllene, patchoulane 

Sonwa et al., 2001 

57.  Cyperus 

alternifolius 
 

Esculetin, umbelliferon, 

imperatorin, xanthotoxin, 
psoralen, quercetin, quercetin-3-

O-rutinoside, gallic acid 

Amani et al., 2018 

6-Octadecenoic acid, 1-

dodecanol, hexadecanoic acid, 

octadecanoic acid, 2,3- 

dihydroxypropyl ester, 9,12-

octadecadienoic acid, 2,6- 

dihexadecanoate, 2-methyl-Z-4-

tetradecene, hexadecyl neopentyl 

ester, 2-pentadecanone, 

campesterol, stigmasterol, γ-

sitosterol, phytol, squalene, 
6,10,14- trimethyl, 9,19-

cyclolanost-24-en-3-ol, (3)-2H-

1-benzopyran-6-ol, 3,4-dihydro-

2,8-dimethyl-2-(4,8,12- 

trimethyltridecyl), 

[2R-[2,α-tocopherol-β-D-

mannoside,(Z)-,4,8,12,16-

tetramethylheptadecan4-olide, 2-

hydroxy-1-(hydroxymethyl)ethyl 

ester, (+)-ascorbic acid, sucrose 

Taiba et al., 2022 

Dimethyl cyperaquinone, dihydro 

cyperaquinone, tetrahydro 

cyperaquinone 

Allan et al., 1978 

Luteolin 5-methyl ether Harbone et al., 

1982 

Luteolin 7-glucuronide El-Habashy et al., 
1989 

Caryophyllene, caryophyllene 

oxide, farnesyl acetone 

Elshrif et al., 2017 

Cyperus 

alternifolius 

(Aerial part) 

D-limonene, γ-terpinene, 

theaspirane A-B 

Elshrif et al., 2017 

Cyperus 

alternifolius 

α-Cyperone, β-selinene, 

caryophyllene oxide, cyperene 

Ahmed, 2012 
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(Flower) 

58.  Cyperus aquatilis Quercetin, luteolin 5-methyl ether Harborne et al., 

1982 

59.  Cyperus arenarius Cyperene, cyperotundone Feizbakhsh et al., 

2012 

60.  Cyperus aristatus Cyperaquinone, dimethyl 

cyperaquinone 

Allan et al.,1978 

61.  Cyperus articulatus Corymbolol, α-corymbolone, 

mandassidione, patchoul-4(5)-en-

3-one  

Nyasse et al., 1988 

Myrtenol, myrtenal, trans-
pinocarveol 

Bakaly, 2001 

Cyperotundone, 1,2-dehydro-α-

cyperone,sesquichamaenol,musta

kone 

Brillatz et al., 2020 

Myrtenal, myrtenol, copaene, 

articulone 

Couchman et al., 

1964 

Mandassidione, mustakone, 

isopatchoul-4(5) en-3-one 

Nyasse, 1988 

α-Campholenal, α-corymbolol, α-

cyperone, α-pinene, cyperol, 

cyclocolorenone, β-copaen-4-α-

ol, p-cymene, caryophyllene 

oxide, corybolane, mustakone, 

cyperotundone, limonene, thuja-

2,4(10)-diene, trans-pinocarveol, 
p-mentha-1,5-dien-8-ol, myrtenal, 

mustakone 

Dikwa et al., 2019 

Silva et al., 2019 

α-Thujene, α-pinene, camphene, 

sabinene, β-pinene, p-cymene, 

limonene, m-cymene, eucalyptol 

Heba et al., 2014 

Luteolin 5-methyl ether Harborne et al., 

1982 

Luteolin 7-glucoside, luteolin 7-

rutinoside 

El-Habashy et al., 

1989 

Copa-3-en-2α-ol, caryophyllene 

oxide, humulene epoxide-II, 

mustakone, kobusone, 

cyperotundone, humulene 

dioxide, (-)-guaia-1(10),11-dien-

9-one, muurolane-2β,9β-diol-3-
ene, corymbolone, p-

hydroxybenzoic acid, trans-p-

hydroxycinnamic acid, 

2R/2S dihydroluteolin, 4R/4S-4-

Mittas et al., 2022 
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hydroxy-1,10-seco-muurol-5-ene-

1,10-dione, trans-sobrerol, 

piceatannol, trans-scirpusin B, 

cyperusphenol B  

Pinene, eucalyptol, myrtenol, 

copaene, cyperene, caryophyllene, 

patchoulene, caryophyllene oxide 

Heba et al., 2014 

α-Campholenal, α-corymbolol, α-
cyperone, α-pinene, cyperol, 

cyclocolorenone, β-copaen-4-α-

ol, p-cymene, caryophyllene 

oxide, corybolane, 

cyperotundone, limonene, thuja-

2,4(10)-diene, trans-pinocarveol, 

p-mentha-1,5-dien-8-ol, myrtenal, 

mustakone 

Silva et al., 2019 

Cyperus articulates 

var. articulates 

Mustakone, caryophyllene oxide 

 

Zoghbi et al., 2006 

 

Cyperus articulates 

var. nodosus 

Mustakone, caryophyllene oxide 

 

Zoghbi et al., 2006 

Cyperus articulates 

Red type 

Cyperotundone, piperitone, β-

maaliene, germacrone 

Nureni et al., 2006 

Cyperus articulates 
Black type 

Cedrol, guaia-5-en-11-ol, 
cyperotundone 

Nureni et al., 2006 

62.  Cyperus asiatica Asiatic acid  

63.  Cyperus baoulensis  Cyperotundone Hikino et al., 1976 

64.  Cyperus bowmanii Apigenin, tricin, luteolin   Harborne et 

al.,1982 

65.  Cyperus 

brevibracteatus 

Breverin, breviquinone, hydroxy 

breviquinone 

Allan et al.,1973 

66.  Cyperus brevifolius Quercetin, tricin                                Harborne et al., 

1982 

α-Cyperone, β-selinene, α-

humulene 

Komai et al., 1989 

67.  Cyperus bulbosus δ-Cadinene, calamenene, β-

caryophyllene, α-copaene, 

cyperene, α-cyperone, β-elemene, 

cyperotundone, humulene oxide, 

α-humulene, luteolin, apigenin, 

patchoulenol acetate, β-selinene, 

sugeonol acetate                                                                                         

Harborne et al., 

1982 

 

Luteolin 7-glucuronide, luteolin 
7-diglucoside, tricin 7-diglucoside 

El-Habashy et al., 
1989 

Caryophyllene oxide, humulene 

oxide 

Komai et al., 1994 
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68.  Cyperus capitatus Aureusidin Seabra et al., 1995 

4,6,3′,4′-Tetrahydroxy-5-

methylaurone, 4,6,3′,4′-

tetrahydroxy-7-methylaurone, 

6,3′,4′-trihydroxy-4-methoxy-5-

methylaurone, 6,3`-dihydroxy- 

4,4`-dimethoxy-5-methylaurone 

Seabra et al., 1998 

Capiquinone A-K                        Alves et al., 1992 

Flavan,3'-5-dihydroxy-4'-6-
dimethoxy 

Mogib et al., 2001 

Oleanolic acid, β-sitosterol, 

tocopherol                       

 

Cyprene, cyperotundone El Gendy et al., 

2017 

Sulphuretin El-Habashy et al., 

1989 

3,5, 3´,4´-Tetramethoxy stilbene Abdel-Razik et al., 

2005 

69.  Cyperus castaneus Apigenin Harborne et al., 

1982 

70.  Cyperus clarke Quercetin 3-methyl ether, 

kaempferol 3-methyl ether 

Harborne et al., 

1982 

71.  Cyperus 

compressus 

 

Apigenin, luteolin, luteolin-5-

methyl ether, tricin                                                                         

Harborne et al., 

1982 

Cyperaquinone Allan et al., 1978 

Vannilic acid, ferulic acid, rutin, 

myricetin, quercetin, apigenin 

Datta et al., 2018 

Luteolin 7-glucuronide El-Habashy et al., 

1989 

72.  Cyperus congestus Aureusidin, cyanidin, luteolin, 

tricin 

Harborne et 

al.,1985 

73.  Cyperus 
conglomerates 

Luteolin, luteolin 7-methyl ether, 
luteolin 7-glucuronide, 7,3'-

dihydroxy-5,5'-dimethoxy-8-

prenylflavan, 5,7,3'-trihydroxy-5'-

methoxy-8-prenylflavan, 5-

hydroxy-7,3',5'-trimethoxyflavan, 

5,7-dihydroxy-3',5'-dimethoxy-6-

prenylflavan, 2-prenyl-3,4'-

dihydroxy-5-methoxystilbene, 

5,7,4'-trimethoxy-6-

prenylflavanan, 4-

hydroxyallylbenzene, 3-ethoxy-4-
hydroxyallylbenzene 

Abdel-Razik et al., 
2005 

Nassar et al., 2005 

Basaif, 2003 

Abdel-Mogib et al., 

2001 

Nassar et al., 1998 

El-Habashy et al., 

1989 

Eugenol, -cyperone, Hisham et al., 2012 
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cyperotundone 

7,3′-Dihydroxy-8,4′-dimethoxy 

flavan, 7,4′-dihydroxy-5,3′-

dimethoxy-8-methyl flavan, 7,4′-

dihydroxy-5,3′-dimethoxy-8-

prenyl flavan, 4-hydroxy-5′-

methoxy-6′′,6′′-dimethylpyran 
[2′′,3′′: 3′, 2′] stilbene, 4′-

hydroxy-3,5-dimethoxy-2-prenyl 

stilbene, 5,4′-dihydroxy-7,3′-

dimethoxy flavan, 3′,4′-

dimethoxy luteolin, 3′,4-

dihydroxy-5′-methoxy-2′-prenyl 

stilbene, 4,4′-dihydroxy-3,3′-

dimethoxy-2′-prenyl stilbene 

Ahmed et al., 2018 

Palmitic acid, oleic acid, 

heptadecanoic acid, linoleic acid, 

arachidonic acid, lignoceric acid, 

stearic acid, myristic acid, α-

amyrin, β-sitosterol 

Ghaferah et al., 

2018 

Quinic acid, malic acid, 

tetrahydroxypentanoic acid, citric 

acid, isocitric acid, malic acid, 

fumaric acid, leucine-hexose, 

homocitric acid, 

dihydroxybenzoic acid, 

dihydroxybenzoic acid methyl 

ester, dihydroxy benzoic acid-O-

hexoside, hexahydroxyflavan, 

dihydroxy benzoic acid methyl 

ester hexoside, O-hexosyl-O-

methyl-myo-inositol-dihydroxy 
benzoic acid, salicylic acid, p-

hydroxybenzoyl tartaric acid, 

benzoyl tartaric acid, procyanidin 

B dimer, hexahydroxyflavan, C-

hexosylprocyanidin B dimer, epi-

catechin, caffeic acid, 

hydroxymethoxy 

cinnamaldehyde, O-

caffeoylquinic acid, O-

syringoylquinic acid, 

caffeoquinone, procyanidin B 
dimer, syringoylmalic acid, 

syringic acid, 

dihydroxyhomophthalic acid 

Elshamy et al., 

2020 
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dimethyl ester, hydroxycinnamic 

acid, epi-catechin, eriodictyol, 

scopoletin, hydroxydimethoxy 

cinnamic acid, erulic acid, 

dihydrocyperaquinone, 

caffeoquinone isomer, 
trihydroxycoumestan, 

trihydroxyflavanone, 

tetrahydroxyflavanone, longusol 

C, hydroxymethoxycoumarin, 

trihydroxycinnamic acid dimethyl 

ether, luteolin, dimethoxy 

luteolin, hesperitin, 

tetrahydroxyflavanone, 

tetrahydroxymethyl aurone, 

trihydroxyflavanone, 

hydroxymethoxycinnamaldehyde, 

trihydroxyoctadecadienoic acid, 
trihydroxymethoxy methyl 

aurone, trihydroxyoctadecenoic 

acid, tetrahydroxymethyl aurone 

isomer, trihydroxymethoxyprenyl 

isoflavone, tetrahydroxyflavanone 

methyl ether, trihydroxy-

prenylflavan, 

trihydroxymethoxyprenylflavan 

β-Elemene, flavan,3'-5'-

dihydroxy-6-7-dimethoxy-4'-

prenyl    

Mogib et al., 2000 

4'-5-7-Trimethoxy-6-prenyl 

flavanan 

Nassar et al., 1998 

Luteolin 5-methyl ether, luteolin 

7-glucuronide, tricin 7-

glucuronide 

El-Habashy et al., 

1989 

7,3'-Dihydroxy-5,5'-dimethoxy-8-

prenylflavan, 5,7,3'-trihydroxy-5'-

methoxy-8-prenylflavan  

Razik et al., 2005 

α-Amyrin, β-sitosterol, palmitic 

acid, oleic acid, heptadecanoic 

acid, linoleic acid, arachidonic 
acid, lignoceric acid, stearic acid, 

myristic acid 

Al-Hazmi et al., 

2018 

5-Hydroxy-7,3',5'-

trimethoxyflavan,7-dihydroxy-

3',5'-dimethoxy-6-prenylflavan 

Mogib et al., 2000 
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74.  Cyperus conicus Conicaquinone, hydroxy 

cyperaquinone 

Allan et al., 1978 

75.  Cyperus 

corymbosus 

Corymbolone, iso-corymbolone, 

α-cyperone 

Garbarino et al., 

1985 

76.  Cyperus 

cunninghamii 

Jaranol, isokaempferide, quercetin 

3-methyl ether, kaempferol 3-

methyl ether, kaempferol 3,7-

dimethylether 

Harborne et al., 

1982 

77.  Cyperus cuspidatus Apigenin, luteolin Harbone et al., 
1982 

78.  Cyperus cyperoides Hydroxy cyperaquinone Allen et al., 1978 

79.  Cyperus cyperinus Luteolin 5-methyl ether Harbone et al., 

1982 

80.  Cyperus dactylotes Quercetin 3-methyl ether, 

quercetin 3,7-dimethyl ether 

Allen et al., 1978 

Kaempferol 3-methyl ether, 

kaempferol 3,7-dimethylether 

Harborne et al., 

1982 

81.  Cyperus 

decompositus 

Cyperaquinone, hydroxy 

cyperaquinone 

Allen et al., 1978 

82.  Cyperus dietricheae 

var. brevibracteatus 

Breviquinone, hydroxy 

breviquinone 

Allen et al., 1978 

83.  Cyperus difformis α-Cadinol, β-caryophyllene, 

cyperotundone, α-humulene 

Iwamura et al., 

1979 

Cyperene, cyperotundone, 

isorotundene 

Feizbakhsh et al., 

2012. 

3,7,11,15 Tetramethyl-2-

hexadecen-1-ol, phytol, 2-

furancarboxaldehyde,5-

(hydroxymethyl), acetic acid, 2-
(2,2,6-trimethyl-7- oxa-

bicyclo[4.1.0]hept-1-yl)- propenyl 

ester, α-tocopherol-β-D-

mannoside, phenol, 2,3,5,6-

tetramethyl-)- 7, cholestan-3-one, 

4,4-dimethyl-(5α)-, γ-sitosterol, 

ascorbic acid 2,6- 

dihexadecanoate, butyl 9,12,15-

octadecatrienoate, hexadecanoic 

acid, 2-hydroxy-1- 

(hydroxymethyl)ethyl ester, 
octadecanoic acid, 2,3- 

dihydroxypropyl ester, 9,12-

octadecadienoic acid (Z,Z)-, 

butanamide, N-(4-

methoxyphenyl)-, 

hydrazinecarboxamide, 2-(2- 

Taiba et al., 2022 
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methylcyclohexylidene, 

dichloroacetic acid, tridec-2-ynyl 

ester, 3-acetoxy-3-

hydroxypropionic acid, methyl 

ester, norvaline, n-

methoxycarbonylbutyl ester  

Luteolin 7-glucuronide, luteolin 
7-diglucoside, tricin 5-glucoside 

El-Habashy et al., 
1989 

Cyprene, cyperotundone El Gendy et al., 

2017 

84.  Cyperus digitatus Luteolin 7-glucuronide, tricin 5-
glucoside, tricin 7-diglucoside 

El-Habashy et al., 
1989 

 

85.  Cyperus disjunctus  Luteolin 5-methyl ether Harbone et al., 

1982 

86.  Cyperus distans 

 
Cyperene, -pinene, 1,8-cineole, 

caryophyllene oxide 

Oladipupo and 

Adebola, 2009 

α-Cyperone, cyperotundone, 

scabequinone 

Vilhena et al., 2014 

Zierone, caryophyllene oxide, α-

cyperone 

Lawal et al., 2016 

Scabequinol, dihydro 

scabequinone 

Allan et al., 1973 

Cyperene, -pinene, 1,8-cineole, 

caryophyllene oxide 

Lawal and Oyedeji, 

2009 

Zierone, caryophyllene oxide, α-

cyperone 

Oladipupo et al., 

2009 

Scabequinone Morimoto et al., 

1999 

87.  Cyperus dubius 1,4,8-Cycloundecatriene, 2,6,6,9-

tetramethyl-, (E,E,E), 6-(1-

hydroxy-1-methylethyl)-3-

methyl-2-cyclohexen-1-yl acetate, 

guanosine, 1,3,4,5-tetrahydroxy-

cyclohexanecarboxylic acid,1-
octadecyne, hexahydrofarnesyl 

acetone, naphthalene, 

1,2,3,5,6,7,8,8-octahydro-1,8-

dimethyl-7-(1-methylethenyl)-, 

[1R- (1-,7-,8-, 9-eicosyne, 

5,9,13-pentadecatrien-2-one, 

6,10,14-trimethyl-, (E,E)-, 

hexadecanoic acid, methyl ester, 

phenanthrene, 7-ethenyl-

1,2,3,4,4a,4b,5,6,7,9,10,10a-

dodecahydro-1,1,4a,7-

Srinivasan and 

Priya, 2015 
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tetramethyl-, [4as-

(4a.alpha.,4b.beta.,7.beta.,10a.bet

a, 9-octadecenoic acid (Z)-, 

cyclohexane, 1-ethenyl-1-methyl-

2,4-bis(1-methylethenyl)-, [1s-

(1.alpha.,2.beta.,4.beta.)]-, 2-
methyl-2-[2-(2,6,6-trimethyl-3-

methylene-cyclohex-1-enyl)-

vinyl]-[1,3]dioxolane, 2-

hexadecen-1-ol, 3,7,11,15-

tetramethyl-, 9,12-

octadecadienoic acid (Z,Z)-, cis-

vaccenic acid, pentadecanal, 2,5-

dimethoxybenzylamine, squalene, 

olivetol, dimethyl ether, γ-

tocopherol, 9,19-cycloergost-

24(28)-en-3-ol, 4,14-dimethyl-, 

acetate, (3-,4-,5-)- 2h-1-

benzopyran-6-ol, 3,4-dihydro-
2,5,7,8-tetramethyl-2-(4,8,12-

trimethyltridecyl)-, acetate, [2R-

[2R*(4R*,8R*)]]-, 4-formyl-2-

methoxyphenyl acetate, ergost-5-

en-3-ol, (3)-, stigmasterol, 

stigmast-5-en-3-ol, 2-

methylpyrazine, 2,6-

dimethylpyrazine, 2-

ethylpyrazine, 2,3-

dimethylpyrazine, 2-ethyl-6-

methylpyrazine, 2-ethyl-5-

methylpyrazine, 2,3,5-

trimethylpyrazine, 2-ethyl-3,5-
dimethylpyrazine, 

tetramethylpyrazine, 2-ethyl-

3,5,6-trimethylpyrazine, 2-

pentylpyridine, quinoline, 2-

acetyl-pyrrole, guaipyridine, guai-

9,11-dienpyridine, epi-

guaipyridine, methyl anthranilate, 

2-phenylpyridine, cananodine 

88.  Cyperus enervis Apigenin Harborne et al., 1982 

89.  Cyperus 

eleusinoides 

Scabiquinone Allan et al., 1978 

90.  Cyperus eragrostis  Scirpusin B, cyperusphenol B Arraki et al., 2017 

Cyperaquinone, hydroxy 

cyperaquinone 

Allen et al., 1978 
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91.  Cyperus esculentus  α-Thujene, α-pinene, camphene, 

sabinene, β-pinene, myrcene, o-

cymene, p-cymene, limonene, m-

cymene, eucalyptol 

Heba et al., 2014 

β-Pinene, cymene, cyperene, 

coumaran, cyperotundone, p-

vinylguaiacol, vanillin, 
cyprotundone 

Gugsa and Yaya, 

2018 

 

Luteolin 7-glucuronide El-Habashy et al., 

1989 

Luteolin 7-glucoside, luteolin 7-

diglucoside 

El-Habashy et al., 

1989 

2-O-Galloyl-1,4-galactarolactone, 

scopoletin, imbricantonol, p-

hydroxybenzoic acid, L-leucic 

acid, vanillic acid, ethyl vanillin, 

4-vinylphenol, ferulic acid, p-

coumaric acid, 3-

hydroxyphloretin 20-O-glucoside, 

kaempferol 3,7-diglucoside, 

sophoraflavonoloside, luteolin-
7,30-di-O-glucoside, 

dehydrodivanillin, veronicafolin 

3-glucosyl-(1-3)-galactoside, 

sinensetin, sinapyl alcohol, p-

coumaric acid ethyl ester, 

cyanidin, benzoic acid, dihydroxy 

stearic acid, hydroxy palmitic 

acid, hydroxy stearic acid, 

linolenic acid, myristic acid, 

palmitoleic acid, linoleic acid, 

methylpalmitic acid, palmitic 

acid, oleic acid, heptadecanoic 
acid, stearic acid 

Diaz et al., 2022 

 

4-Hydroxybenzaldehyde, p-

coumaric acid, ferulic acid, 

sinapinic acid, cinnamic acid, 

luteoline, naringenin 

Pelegrin et al., 2022 

 

trans-13-Octadecenoic acid, 

hexadecanoic acid ethyl ester, 

octadecanoic acid, (E)5-

octadecene, 9-octadecenoic acid, 

behenic alcohol, γ-sitosterol, 

stigmasterol, campesterol, 

lanosterol, squalene, vitamin E, 

benzenepropanoic acid, 2,4-di-

Olukanni et al., 

2022 
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tert-butylphenol, 4-

cyclohexylamino 3H-[1,2,3] 

triazole, 3-cyclohexyl-5-(1H-

pyrazol-3-yl) 2,4-dimethyl 

benzo[H] quinoline, 4-phenyl 

pyrido[2,3-D] pyrimidine, β-
tocopherol, 3,5-bis(1,1-

dimethylethyl)-4-hydroxy 

octadecyl ester 

1H-1,3-benzimidazole, 5,6-

dimethyl-1-[(2,3,5,6-

tetramethylphenyl)methyl]1-

methoxy-3-(2-hydroxyethyl) 

nonane, 9,10-methanoanthracen-

11-ol, 9,10-dihydro-9,10,11-

trimethyl diltiazem, 5-methyl-2-

phenyl 1H-indole 

Quercetin, stigmasterol, linoleic 

acid, oleic acid, 4-chlorobutyl 
oleate, oleamide, myricetin, 

tyramine, n-feruloyltyramine 

Vega-Morales et 

al., 2019 

Oleic acid, palmitic acid, linoleic 

acid 

Coşkuner et al., 

2002 

2-Oxo-4-hydroxy-4 carboxy-5- 

ureidoimidazoline, amylose, 

arginine, ascorbyl glucoside,   

citric acid, fumaric acid, 

galactinol dihydrate, gluconic 

acid, kojic acid, leucine, L-

ornithine, malic acid, quinic acid, 

sucrose, trehalose/maltose, 

trisaccharide (raffinose), uridine, 
xylo-manno-nononic acid ɣ-

lactone 

Saeed et al., 2022 

92.  Cyperus exaltatus Cyperaquinone Morimoto et al., 

1999 

93.  Cyperus fenzelianus Luteolin 5-methyl ether, luteolin 

7-glucuronide, tricin 5-glucoside, 

tricin 7-diglucoside 

El-Habashy et al., 

1989 

94.  Cyperus fissus  Luteolin 5-methyl ether Harborne et al., 

1982 

95.  Cyperus flaccidus Luteolin 5-methyl ether, quercetin Harborne et al., 

1982 

96.  Cyperus flavescens Luteolin 5-methyl ether Harborne et al., 

1982 

97.  Cyperus fuscus  Luteolin 7-glucuronide, El-Habashy et al., 
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 sulphuretin 1989 

Dehydroaromadendrene, 

azulenone, α-selinene, α-

ylangene, β-caryophyllene 

Erdem et al., 2018 

98.  Cyperus gigantens Cyperotundone, cyperene Zoghbi et al., 2006 

99.  Cyperus globosus  -Cadinol Bordoloi, 1998 

100.  Cyperus glomeratus

  

Thunbergin A-B, trans-

resveratrol, trans-scirpusin A, 

trans-cyperusphenol A, 

aureusidin, luteolin 

Arakki et al., 2021 

Caryophyllene oxide, humulene 

epoxide II, -caryophyllene, -

humulene 

Lazarević et al., 

2010 

101.  Cyperus haspan 

 

Cyperaquinone, dihydro 

cyperaquinone, quercetin                                                      

Allan et al., 1978 

Mangiferin, isomangiferin Harborne et al., 
1982 

102.  Cyperus imbricatus Luteolin 7-glucuronide El-Habashy et al., 

1989 

103.  Cyperus 

incompletus 

Umbelliferone, scopoletin, 5,7-

dimethoxycoumarin, 7,8-

dimethoxycoumarin, 5,7,8- 

trimethoxycoumarin, 

leptodactylone, prenyletin, 5,7-

dimethoxy-8 (,-

dimethylallyloxy) coumarin, 7-

methoxy-8- (,-

dimethylallyloxy) coumarin, 7-

(,-dimethylallyloxy) 8-

methoxycoumarin 

Dini et al., 1993 

 

104.  Cyperus iria 

 

Aureusidin Harborne et al., 

1982 

δ-Cadinene, γ-cadinene, α-

cadinol, calamene,caryophyllene, 

α-copaene, p-cymene, cyperene, 

dodeca-cis-3-cis-5-dien-1-ol, 
dodeca-cis-3-cis-5-dienol acetate, 

limonene, linalool,mariscetin, α-

pinene, β-pinene                                                                                       

Iwamura et al.,1978 

Cyanidin Harborne et al., 

1985 

Myercetin, quercetin, kaempferol, 

ferulic acid 

Myeda Saeed et al., 

2022 

Methyl (2E, 6E)-farnesoate Fraga, 1992 

Limonene, β-ocimene, linalool, α- Jiang et al., 2013 
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gurjunene, germacrene D, β-

elemene, E-β-caryophyllene, α-

humulene, α-bergamotene, α-

farnesene, elemol, hedycaryol, γ-

eudesmol, β-eudesmol, α-

eudesmol 

105.  Cyperus ischnos  -Muurolene Bordoloi, 1998 

106.  Cyperus javanicus 2-Hydroxy-5-methoxy-3-

heptadec-8-enyl 1-4 

benzoquinone, cyperaquinone, 
hydroxy cyperaquinone 

Morimoto et 

al.,1999 

107.  Cyperus kyllinga α-Copaene, β-bourbonene, β-

elemene, β-caryophyllene, 

spathulenol, caryophyllene oxide 

Vian et al.,2008 

α-Humulene, γ-muurolene, 

germacrene D, β-selinene, α-

valencene, δ-cadinene, α-

cubebene 

Fraternale et al., 

2007 

γ-Cadinene, palmitic acid, α-

muurolene 

Bendimerad et al., 

2005 

(Z)-Calamenene, δ-amorphene, t-

muurolol, α-muurolol, α-cadinol, 

α-atlantone, farnesol 

Boyom et al., 2003 

α-Cyperone, β-selinene, α-

humulene 

Komai et al., 1989 

108.  Cyperus kyllingiella Alanine, phenyl alanine, arginine, 

aspartic acid, glutamic acid, 
glycine,histidine, leucine, iso-

leucine                                                                          

Yeoh et al., 1986 

109.  Cyperus laevigatus Octadec-1-ene, palmitic acid, 

stigmasterol, luteolin 5-methyl 

ether, apigenin                  

Nassar et al., 2000 

Luteolin 5-methyl ether Harborne et al., 

1982 

Luteolin 7-glucuronide Harborne et al., 

1982 

Luteolin 7-glucuronide-4`-

glucoside, apigenin 7-glucoside, 

apigenin 7-glucuronide, tricin 5-

diglucoside, tricin 7-glucuronide, 

tricin 7,4`-diglucoside, tricin 7-

diglucoside 

El-Habashy et al., 

1989 

 

Hexahydrofarnesyl acetone, Z-
myroxide, phytol, limonene, E-

myroxide, cis-carveol 

Nassar et al., 2015. 



  

 

 217   

 

KSCSTE-JNTBGRI                      Diversity of Cyperaceae plants in south India: Phytochemical perspective 

Hydroxy dodecenedioic acid, 

dihydroxy decenoic acid, hydroxy 

octadecenedioic acid, hydroxy 

octadecadienoic acid, hydroxy 

tetradecanoic acid, hydroxy 

docosanoic acid, hydroxy 
tetracosenoic acid, hydroxy 

pentadecanoic acid, hydroxy 

hexadecenoic acid, hydroxy 

eicosanoic acid, arachidic acid, 

hexacosanoic acid, hydroxy 

tetracosanoic acid, octadecanoic 

acid, octadecatrienoic acid, 

trihydroxy octadecenoic acid, 

hydroxy palmitic acid, 

hexadecenoic acid, docosanedioic 

acid, pentacosanedioic acid, 

eicosanedioic acid, gluconic acid, 
tetrahydroxy pentanoic acid, 

hexose, malic acid, fumaric acid, 

quinic acid, citric acid, isocitric 

acid, O-caffeoylquinic acid, O-

coumaroylhexose, asperuloside, 

hydroxybenzoic acid, feruloyl 

quinic acid, feruloyl quinic acid, 

feruloyl-O-hexoside, caffeic acid, 

9 O-syringoylquinic acid, 

coumaroyl quinic acid, leptosidin-

O-dipentoside, luteolin di-O-
hexoside, luteolin, isorhamnetin, 

luteolin-O-hexoside-O-

glucuronide, O-syringoylquinic 

acid O-

(hydroxydimethoxybenzoyl)-

quinic acid, dicaffeoylquinic acid, 

O-coumaroylglycerol, O-caffeoyl-

O-syringoylquinic acid, 

tetrahydroxydimethoxyflavone di-

O-hexoside,  hydroxycinnamic 

acid, dihydroxy-
dimethoxymethylaurone, 

tetrahydroxy dimethoxy 

flavonedi-O-hexoside, luteolin-O-

deoxyhexoside-O-glucuronide, 

hydroxyoctanoic acid-O-

hexoside, hydroxycinnamoyl-O-

Iriny et al., 2022 
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malic acid, tetrahydroxyflavone-

O-pentosylhexoside, 

tetrahydroxyaurone-O-

glucuronide, aureusidin, 

tetrahydroxymethoxyflavone O-

glucuronide, 
pentahydroxymethoxyflavone O-

glucuronide, ferulic acid, 

tetrahydroxy methoxyflavone O-

glucuronide, luteolin-O-

glucuronide, tetrahydroxy 

methylaurone, luteolin-5-methyl 

ether, luteolin methyl ether 

glucuronide, tricin, luteolin-O-

deoxyhexoside, trihydroxy 

flavone-O-glucuronide, tricin-7-

O-deoxyhexosyl O-hexoside, 

tricin-7-O-hexosyl sulfate, 
tetrahydroxy methoxyflavone-O-

sulfate, tricin-7-O-glucuronide, 

tetrahydroxy aurone-O-hexoside, 

luteolin-O-hexoside, dihydroxy 

methoxyaurone, dihydroxy 

methoxyflavone, tricetin 

110.  Cyperus laevis Quercetin Harborne et al., 

1982 

111.  Cyperus laxus 

(Leaves) 

Palmitic acid, octadecanoic acid, 

oleic acid, eichosanoic acid 

Casado et al., 2015 

112.  Cyperus longus  Brevicarine, brevicolline Nassar et al., 2000 

Cassigarole, catechin, epi-

catechin, longusol A-C                                

Morikawa et al., 

2002 

Cyperusol A1, A2, B1, B2, D Fengming, 2004 

Cyperusol C Ohira et al., 1998 

Longusol A-C, cassigarol E, 

cassigarol G, pallidol, longusone 

A, resveratrol, piceatannol, trans-
scirpusin A-B 

Morikawa et al., 

2010 

α-Caryophyllene oxide, β-

himachalene, β-caryophyllene 

oxide, aristolone, humulene 

oxide, irisone, longiverbenone, 

viridiflorol, caryolan-1,9-betadiol, 

clovanediol, tricyclohumuladiol, 

p-menth-1-en-7,8-diol, 

sobrarol,7,15-

epoxycaryophyllane-3,5-betadiol 

Memariani et al., 

2016 
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Cyperus longus 

(Leaves) 

Tricin, luteolin 7-

arabinosylglucoside 

Harborne, 1971 

113.  Cyperus lucidus  Luteolin 5-methyl ether Harborne et al., 

1982 

114.  Cyperus maculatus  Mustakone Nyasse, 1988 

Luteolin 5-methyl ether, luteolin 

7-glucuronide, luteolin 7-

glucoside, luteolin 7-diglucoside, 

tricin 5-glucoside 

Harbone et al., 

1982 

El-Habashy et al., 

1989 

115.  Cyperus 
michelianus 

Luteolin 7-glucuronide, luteolin 
7-glucoside, luteolin 7-

diglucoside, tricin 7-glucoside, 

tricin 7-diglucoside, sulphuretin 

El-Habashy et al., 
1989 

 

116.  Cyperus  

microbolbos  

Luteolin 7-glucuronide El-Habashy et 

al.,1989 

117.  Cyperus microiria -Cadinol, -cadinene Bordoloi, 1998 

118.  Cyperus nervulosus Apigenin Harborne et al., 

1982 

 

119.  Cyperus nipponicus 

(Basal stem) 

Cyperaquinone, remirol Allan et al., 1969 

Morimoto et al., 

1999 

120.  Cyperus odoratus  3-Cyclohexene-1-methanol, α-4-
trimethylacetate, naphthalene, 

decahydro-4-methyl-1-

methylene-7-(1-methylethenyl)-, 

[4-R-(4a-α-naphthalene, 

1,2,3,4,4,5,6,8-octahydro-

4,8-dimethyl-2-(1-
methylethenyl)-, caryophyllene 

oxide, squalene, 

cyclopropa[]naphthalen-3-one, 

octahydro-2,4,8,8-tetramethyl-

oxime, 3,7,11,15-tetramethyl-2- 

hexadecen-1-ol, 2-pentadecanone, 

6,10,14- trimethyl, 9,12-

octadecadienoic acid (Z,Z)-, 

octadecanoic acid, 2,3- 

dihydroxypropyl ester, 1(2H)-

naphthalenone, octahydro-4,8-

dimethyl-6-(1- methylethenyl)-, 

(4-α-heptane, 2,4-

dimethylnonane, 4,5-dimethyl, 

tetradecane, heptadecane, 

Taiba et al., 2022 
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dichloroacetic acid, tridec-2-yl 

ester 

121.  Cyperus papyrus  

 

α-Pinene, β-pinene, eucalyptol Heba et al., 2014 

Luteolin 7-glucuronide El-Habashy et al., 

1989 

Octopamine Smith, 1977 

6, 7-Dihydro-2, 3- dimethyl-5- 

cyclopentapyrazine 

Cantalejo, 1997 

Pimpinellin Harborne et al., 

1993 

Caryophyllene oxide, cyperene, 

1,8-cineole  

Lawal et al., 2016 

Caryophyllene oxide, humulene 

epoxide II, aristolene, 

aromadendrene epoxide II  

Lawal et al., 2016 

Cyperus papyrus  

(Rind and pith) 

n-Hexadecanoic acid, cis-

octadeca-9,12-dienoic acid, cis-

octadec-9-enoic acid, n-
octadecanoic acid, cis-octadeca-

9,12,15-trienoic acid, phytadiene, 

squalene ergosta-3,5,22-triene, 

ergosta-3,5-diene, stigmasta-

3,5,22-triene, stigmasta-3,5-diene, 

campesteryl dodecanoate, 

stigmasteryl dodecanoate, 

sitosteryl dodecanoate, 

campesteryl tetradecanoate, 

stigmasteryl tetradecanoate, 

sitosteryl tetradecanoate, 

campesteryl hexadecanoate, 
stigmasteryl hexadecanoate, 

sitosteryl hexadecanoate, 

campesteryl 

octadecanoate/oleate/linoleate, 

stigmasteryl 

octadecanoate/oleate/linoleate, 

sitosteryl 

octadecanoate/oleate/linoleate, 

campesteryl 3-O-β-D-

glucopyranoside, stigmasteryl 3-

O-β-D-glucopyranoside, sitosteryl 
3-O-β-D-glucopyranoside, 7-oxo-

campesteryl 3-O-β-D-

glucopyranoside, 7-oxo-

stigmasteryl 3-O-β-D-

Rosado et al., 2022 
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glucopyranoside, 7-oxo-sitosteryl 

3-O-β-D-glucopyranoside, 

campesteryl (6′-O-palmitoyl)-3-

O-β-D-glucopyranoside, 

stigmasteryl (6′-O-palmitoyl)-3-

O-β-D-glucopyranoside , 
sitosteryl (6′-O-palmitoyl)-3-O- β 

-D-glucopyranoside, campesteryl 

(6′-O-

stearoyl/oleyl/linoleyl/linolenyl)-

3-O-β-D-glucopyranoside, 

stigmasteryl (6′-O-

stearoyl/oleyl/linoleyl/linolenyl)-

3-O-β-Dglucopyranosidesitosteryl 

(6′-O-stearoyl/oleyl/linoleyl/ 

linolenyl)-3-O-β-D-

glucopyranoside, n-eicosanol, n-

heneicosanol, n-docosanol, n-
tricosanol, n-tetracosanol, n-

pentacosanol, n-hexacosanol, n-

heptacosanol, n-octacosanol, oleic 

amide, triacontanamide, 

dotriacontanamide, 

tetratriacontanamide1-

monohexadecanoyl glycerol, 1-

monoheptadecanoylglycerol, 1-

monooctadec-9,12,15- 

trienoylglycerol, 1-monooctadec-

9,12-dienoylglycerol, 1-
monooctadec-9-enoylglycerol, 1-

monooctadecanoylglycerol, 1-

monononadecanoylglycerol, 1-

monoeicosanoylglycerol -

tocopherol, -tocopherol, -

tocopherol, -tocopherol 

-tocopheryl dodecanoate, -

tocopheryl tetradecanoate, -

tocopheryl hexadecanoate, -

tocopheryl oleate/linoleate, -

tocopheryl octadecanoate, -

tocopheryl eicosanoate, -

tocopheryl dodecanoate, -

tocopheryl tetradecanoate, -

tocopheryl hexadecanoate, -

tocopheryl oleate/linoleate, -
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tocopheryl octadecanoate, -

tocopheryl eicosanoate, -

tocopheryl dodecanoate, -

tocopheryl tetradecanoate, -

tocopheryl hexadecanoate-

tocopheryl oleate/linoleate, -

tocopheryl octadecanoate, -

tocopheryl eicosanoate, -

tocopheryl dodecanoate, -

tocopheryl tetradecanoate, -

tocopheryl hexadecanoate, -

tocopheryl oleate/linoleate, -

tocopheryl octadecanoate, -

tocopheryl eicosanoate phytol, 

phytyldodecanoate, 
phytyltridecanoate, 

phytyltetradecanoate, phytyl 

pentadecanoate, 

phytylhexadecanoate, phytyl 

heptadecanoate, phytyl octadeca-

9,12,15-trienoate, phytyl 

octadeca-9,12-dienoate, phytyl 

octadec-9-enoate, 

phytyloctadecanoate, 

phytylnonadecanoate, 

phytylheneicosanoate, 
phytyldocosanoate, 

phytyltricosanoate, phytyl, 

tetracosanoate, 

phytylpentacosanoate, phytyl 

hexacosanoate2-

monohexadecanoylglycerol, 2-

monotetracosanoylglycerol, 2-

monohexacosanoylglycerol, 2-

monooctacosanoylglycerol, 2-

monotriacontanoylglycerol1,2-

dipalmitin, 1,3-dipalmitin, 1,2-
palmitoylolein, campestanol, 

campesterol, stigmasterol, 

sitosterol, stigmastanol, ∆5-

avenasterol, ∆7-stigmastenol, 7-

oxo-campesterol, 7-oxo-

stigmasterol,  7-oxo-sitosterol, 

ergostane-3,5,6-triol, sitostane-

3,5,6-triol, ergosta-3,5-dien-7-



  

 

 223   

 

KSCSTE-JNTBGRI                      Diversity of Cyperaceae plants in south India: Phytochemical perspective 

one, ergost-4-en-3-one, ergosta-

4,6-dien-3-one, stigmast-4-en-3-

one, ergostane-3,6-dione, 

stigmastane-3,6-dione 

trans-octadecyl ferulate, trans-

eicosanylferulate, trans-
docosanylferulate, trans-

tetracosanylferulate, trans-

hexacosanylferulate, trans-

octacosanylferulate, trans-

feruloyloxyeicosanoic acid, trans-

feruloyloxyheneicosanoic acid, 

trans-feruloyloxydocosanoic acid, 

trans-feruloyloxytricosanoic acid, 

trans-feruloyloxytetracosanoic 

acid, trans-

feruloyloxypentacosanoic acid, 

trans-feruloyloxyhexacosanoic 
acid, trans-

feruloyloxyheptacosanoic acid, 

trans-feruloyloxyoctacosanoic 

acid, 1-mono-trans-

feruloyloxyeicosanoylglycerol, 1-

mono-trans-

feruloyloxydocosanoylglycerol, 

1-mono-trans-

feruloyloxytetracosanoylglycerol, 

1-mono-trans-

feruloyloxyhexacosanoylglycerol,
1-mono-trans-

feruloyloxyoctacosanoylglycerol, 

1-mono-trans-

feruloyloxytriacontanoylglycerol 

122.  Cyperus 

perangustus 

Apigenin Harborne et al., 

1982 

123.  Cyperus pilosus α-Cadinol, luteolin, luteolin 5-

methyl ether, cyperaquinone 

Bordoloi, 1998 

124.  Cyperus platystylis Dihydrocyperaquinone Allan et al., 1969 

125.  Cyperus  

polystachyos 

Luteolin 5-methyl ether Harborne et al., 

1982 

126.  Cyperus procerus  Luteolin, tricin                                 Harborne et al., 

1982 

127.  Cyperus prolifer Mangiferin, isomangiferin, 

quercetin 

Harborne et al., 

1982 

128.  Cyperus prolixus 

 

Caryophyllene oxide, α-cyperone, Zoghbi et al., 2006 
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14-hydroxy-9-epi-β-

caryophyllene 

129.  Cyperus pygmaeus  Luteolin, tricin                              Harborne et al., 

1982 

130.  Cyperus reflexus  Luteolin 5-methyl ether Harbone et al., 

1982 

131.  Cyperus rigidellus Quercetin 3-methyl ether, 

quercetin 3,7-dimethyl ether, 

kaempferol 3,7-dimethylether 

Harbone et al., 

1982 

132.  Cyperus rotundus Monoterpenoids, 

sesquiterpenoids, diterpenoids, 

triterpenoids, steroids, aliphatic 

acid derivatives, aurones, 

chromones, coumarins, iridoids, 
flavonoids, stilbenoids, lignans, 

benzofurans, phenolic acids, 

phenyl propanoids, glycols, 

sesquiterpene alkaloids, organic 

acids, aliphatic acids, aliphatic 

ketones, amides  

Elaborated in 

chapter 7 

133.  Cyperus rutilans Hydroxydietrichequinone Allen et al., 1978 

134.  Cyperus  

sanguinolentus 

Luteolin 5-methyl ether Harbone et al., 

1982 

135.  Cyperus scaber Scabiquinone, 

dihydroscabequinone, scaberin 

Allen et al., 1978 

136.  Cyperus scariosus   trans-Pinocarveol, -cadinene Pandey, 2002 

Bordoloi, 1998 

Leptosidin-6-O--D-

glucopyranosyl-O--L- 

rhamnopyranoside, leptosidin-6-

xylosyl-(1,4)-arabinoside 

Bhatt et al., 1981 

Caryophyllene oxide Pandey, 2002 

β-Selinene Kiuchi, 1983 

Rotundene, rotundenol Uppal, 1984 

Aromadendrene, 

alloaromadendrene 

Pandey, 2002 

-Gurjunene Fraga, 1992 

Aristolone Ha et al., 2002 

Asiatic acid  

epi-Guaipyridine, guaia-9,11-

dienpyridine, cananodine, 

cyperen-8-one, cyperolactone, 

rotundone  

Clery et al., 2016 

α-Pinene, thuja-2,4(10)-diene, β- Bezerra et al., 2019 
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pinene, myrcene, p-cymene, 

limonene, eucalyptol, pinol, p-

cresol, p-cymenene, guaiacol, 

linalool, α-fenchol, cis-rose oxide, 

nopinone, trans-pinocarveol, 

trans-pinocamphone, 
pinocarvone, 4-ethylphenol, cis-

pinocamphone, terpinen-4-ol, α-

terpineol, myrtenal, myrtenol, 

verbenone,trans-dihydrocarvone, 

4-vinyl-phenol, carvone, geraniol, 

cyprotene, α-cubebene,  

cyperadiene, cyclosativene, 

isopatchoula-3,5-diene, α-

copaene, isolongifolene, β-

cubebene, (E)-α-damascone, 

cyperene, ylanga-2,4(15)-diene, 

caryophyllene, nor- rotundene, α-
copaene, patchoula-2,4(15)-diene, 

α-guaiene, α-humulene, 

rotundene, aristolochene, γ-

gurjunene, γ-muurolene, 7-epi-

selina-4,11-diene, β-selinene, 

valencene, α-selinene, α-

muurolene, isorotundene, δ-

guaiene, nootkatene, 7-epi-α-

selinene, δ-cadinene, cyperene 

epoxide, α-calacorene, 

tetramethyl-4,5,6,7,8,8a-
hexahydro-1H-3a,7- 

methanoazulen-4-ol, β-

calacorene, β-caryophyllene 

oxide, β-caryophyllene oxide, 

brachyloxide, cyperen-6-ol, 

humulene epoxide II, cyperen-8-

one, cyperen-6-one, cubenol, 

caryophylla-3(15),7(14)-dien-6-

ol, nor-cyperen-4-one, cadalene, 

mustakone, cyperotundone, 

rotundone, cis-β-patchoulenone, 
rotundan-12-one, cyperenal, α-

cyperone, nootkatone, 

cyperolactone, cyperenol, 

scariodione, patchoulenone, 3-

isopatchoulene 

137.  Cyperus Luteolin 7-glucoside, luteolin 7- El-Habashy et al., 



  

 

 226   

 

KSCSTE-JNTBGRI                      Diversity of Cyperaceae plants in south India: Phytochemical perspective 

schimperianus diglucoside 1989 

138.  Cyperus serotinus Calamenene,  -cadinene Bordoloi,1998 

139.  Cyperus sexflorus Kaempferol 3-methyl ether Harborne et al., 

1982 

140.  Cyperus squarrosus Quercetin Harborne et al., 
1982 

141.  Cyperus 

stoloniferus  

trans-Resveratrol, piceatannol Chau et al., 2013 

Cyperene, caryophyllene oxide                    Dung et al., 1995 

Cyperaquinone, hydroxy 

cyperaquinone 

Allan et al., 1978 

142.  Cyperus subulatus Cyperaquinone, hydroxy 

cyperaquinone 

Allan et al., 1978 

143.  Cyperus sulicinux Apigenin Harborne et al., 

1982 

144.  Cyperus tegetum 

 

Stigmasterol, 12-O-

tetradecanoylphorbol-13-acetate, 

7,12-dimethylbenz () anthracene 

Chatterjee et al., 

2022 

145.  Cyperus teneriffae Eugenitin, tamarixetin, ombuin, 

5,7,30,50-tetrahydroxyflavanone, 

4,6,30,40-tetramethoxy aurone, 

30-hydroxy-4,6,40-trimethoxy 

aurone, 1-(2,3-dihydro-6-

hydroxy-4,7-dimethoxy-2S-(prop-

1-en-2-yl) benzofuran-5-yl) 

ethenone, 2S-isopropenyl-4,8-
dimethoxy-5-hydroxy-6-methyl-

2,3-dihydrobenzo [1,2-;5,4-] 

difuran 

Angel et al., 2011 

146.  Cyperus 

tenuiculmis 

Aureusidin, quercetin, luteolin 5-

methyl ether 

Harborne et al., 

1982 

147.  Cyperus tenuispica Mangiferin, isomangiferin, 

quercetin 

Harborne et al., 

1982 

148.  Cyperus 

tetraphyllus 

Quercetin 3-methyl ether, 

kaempferol 3-methyl ether 

Harborne et al., 

1982 

149.  Cyperus thunbergii  Thunbergin A-B, aureusidin, 

resveratrol, trans-scirpusin A, 

trans-cyperusphenol A, luteolin 

Arakki et al., 2021 

150.  Cyperus trinervis  Luteolin 5-methyl ether Harborne et al., 

1985 

151.  Cyperus tuberosus δ-Cadinene, α-copaene Komai et al., 1994 

α-Humulene, humulene epoxide 

II, β-caryophyllene, 

caryophyllene oxide 

Ekundayo et al., 

1991 

152.  Cyperus vaginatus Cyperaquinone, hydroxy Allen et al., 1978 
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cyperaquinone 

153.  Eleocharis 

microcarpa 
11 Hydroxy‐ 
14‐(3,5‐dihydroxy‐2‐methyl 

cyclopentyl)‐tetradec‐9‐ene‐12‐yn

eoic acid 

Van Aller et al., 

1983 

154.  Kobresia 
nepalensis 

Nepalensinol A-G Yamada et al., 2006 

155.  Kyllinga alba   Luteolin, pelargonidin 

 

Williams and 

Harborne, 1977 

Manoyl oxide, 13-epi-manoyl 

oxide, 11α-hydroxymanoyl oxide, 

1β-hydroxymanoyl oxide 

Guilhon et al., 2008 

156.  Kyllinga brevifolia Okanin 

Quercetin-3-O--apiofuranosyl 

2--Glucopyranosyl-7-O--

rhamnopyranosylvitexin 

Kaempferol 3-O--apiosyl-(1-2)-

-glucoside, isorhamnetin 3-O--

apiosyl-(1-2)--glucoside, 

quercetin 3-O--apiofuranosyl-(1-

2)--glucopyranoside 7-O--

rhamnopyranoside,occadinol, τ-

muurolol, germacrene D-4-ol 

Apers et al., 2002 

 

Occadinol, τ-muurolol, 

germacrene D-4-ol 
Paudel et al., 2012 

Kyllinga brevifolia 

var. leiocarpus 

epi-Afzelechin, orientin, 

quercetin, vitexin 

Lew et al., 1998 

 

157.  Kyllinga crassipes Cyanidin, luteolin, tricin Williams and 

Harborne, 1977 

158.  Kyllinga erecta Myristic acid, octadeca-9-12-

dienoic acid, tetradecanoic acid, 

octanoic acid, palmitic acid, 

pentadecanoic acid, ambreinolide, 

nor-ambreinolide, -bourbonene, 

capric acid, caryophyllene oxide, 

-caryophyllene, 1-8 cineol, -

copaene, cyperene, 

cyperotundone, -elemene, 

hexahydro farnesyl acetone, 

germacrene D, lauric acid, 

manoyl oxide, 1--hydroxy 

manoyl oxide, 11--hydroxy 

Dolmazon et al., 

1995 

Dolmazon et al., 

2001 

Mahmout et al., 

1993 

Mahmout et al., 

2001 
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manoyl oxide, 11-oxo manoyl 

oxide, 13-epi manoyl oxide, 13-

epi 11--hydro manoyl oxide, 13-

epi16-hydroxy manoyl oxide, 16-

hydroxy manoyl oxide, -pinene, 

sativene, -selinene, spathulenol, 

thymol methyl ether 

159.  Kyllinga 
monocephala 

ơ-Cyperone, β-selinene, α-
humulene, α-cadinol, 

caryophyllene oxide, α-muurolol, 

α-atlantone 

Raju et al., 2007 

α-Cyperone, β-selinene, α-

humulene  

Komai and Tang, 

1989 

160.  Kyllinga odorata Myricitrin, quercetin, luteolin, 

chrysin 

Bezerra et al., 2019 

Dihydrokaranone, aristolochene Tucker et al., 2006 

161.  Kyllinga pumila Methyl E,E-10,11-

epoxyfarnesoate, β-elemene, Z-

caryophyllene, germacrene D, E-

caryophyllene 

Jaramillo-Colorado 

et al., 2016 

162.  Kyllinga triceps Caryophyllene, β-sitosterol, 

stigmasterol, ferruginol, 

eudesmol, quercetin, rutin 

Abhijeet Vishnu 

Puri, 2022 

 Verma et al., 2017 

163.  Lepidosperma sp. 

Montebello 

3-O-Prenylpiceatannol, 3-O-

prenyl-3’-O-methyl piceatannol, 

p-coumarate ester, (E)-2,4-bis(3-

methyl-2-buten-1-yl)-3,30,40,5-

tetrahydroxystilbene, (E)-2,6-

bis(3-methyl-2-buten-1-yl)-3,4,5-
trihydroxy-30-methoxystilbene, 

2-prenyl-3-methoxy-5-hydroxy-

E-stilbene 

Duke et al., 2016 

Abu-Mellal et al., 

2012 

164.  Oxycaryum 

cubensis 

Catechin, chlorogenic acid, 

luteolin 

 

Bezerra et al., 2019 
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165.  Rhynchospora 

corymbosa 

(Whole plant) 

Oleanane 3-(3’R-hydroxy)-

hexadecanoate, -sitosterol, -

sitosterol glycoside, oleanolic 

acid, trans-cinnamic acid, 

dendrotriol, (24R)-24-ethyl-5- 

cholestane-3,5,6-triol, glycerol, 

docosanoic acid 2-hydroxy-1-

hydroxymethyl-ethyl ester, tricin, 

diacetyl tricin, monoacetyl tricin 

Annie et al., 2016 

Myricitrin, quercetin, luteolin, 

chrysin, catechin, apigenin 

Bezerra et al., 2019 

166.  Scirpus californicus Piceatannol, scirpusin A, 

scirpusin B 

Schmeda  

Hirschmann et al., 

1996 

167.   Scirpus cubensis Catechin, chlorogenic acid, rutin, 

luteolin, apigenin 

Bezerra et al., 2019 

168.  Scirpus fluviatilis trans-Resveratrol, piceatannol, 

scirpusin A-B, 3,3',4,5'- 
tertrahydroxy stilbene 

Nakajima et al., 

1978 

169.  Scirpus 

holoschoenus 

Scirpusin B, cyperusphenol Arakki et al., 2017 

2-Prenyl-3,5,4'-

trimethoxystilbene, 2-prenyl-3-

hydroxy-5,4'-dimethoxystilbene, 

2-prenyl-3,4'-dihydroxy-5-

methoxy-stilbene, 3,5,4'-

trimethoxystilbene 

Abdel-Mogib et al., 

2001 

Luteolin, morine, tricine Noori et al., 2012 

170.  Scirpus lacustris Apigenin, kaempferol, luteolin, 

morine, quercetin, rutin, tricine 

Noori et al., 2012 

171.  Scirpus litoralis β-Sitosterol, quercetin 3-β-

glucoside, quercetin 3,7-β-

diglucoside, isorhamnetin 

3,7-β-glucoside 

Nassar et al., 2000 

Apigenin, chrysin, kaempferol, 

luteolin, morine, myricetin, 
quercetin, tricine 

Noori et al., 2012  

172.  Scirpus maritimus trans-Resveratrol, ε-viniferin, 

piceatannol, scirpusin A-B 

Powell et al., 1987 

Myricetin, quercetin, rutin, 

vitexin, trans-resveratrol, ε-

viniferin, scirpusin A, scirpusin B 

Noori et al., 2012 

 

173.  Scirpus multicaule Luteolin, morine, quercetin, 

tricine 

Noori et al., 2012 

174.  Scirpus nodosus Aureusidin  Clifford and 

Harborne, 1969 
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Abdel-Mojib et al., 

2001 

175.  Scirpus tuberosus Lupeol,betulin, 

betulinaldehyde, apigenin, -

sitosterol 

Nassar et al., 2000 

176.  Scirpus wichurai Quercetin, kaempferol, 

apigenin, luteolin 

Abdel-Mojib et al., 

2001 

177.  Scirpus yagara trans-Resveratrol, scirpusin A-B, 

p-hydroxycinnamic acid 

Yang et al., 2010 

178.  Scleria hirtella Nonanal, geranial, neral Maia et al., 2005 

179.  Scleria 

lithosperma 
-Pinene, 1,8-cineole, 

cyclosativene, β-cedrene, cis-

thujopsene, β-barbatene, 

aromadendrene,  -acoradiene, 

cuparene, δ-cadinene, γ-
cuprenene, elemol, caryophyllene 

oxide, cedrol, neo-intermedol, 

neocembrene, myristic acid, 

palmitic acid, linoleic acid, oleic 

acid, stearic acid 

Rameshkumar et 

al., 2009 

180.  Scleria striatinux Okundoperoxide, sclerienone A-B Kennedy et al., 

2008 

Benznidazole, miltefosine, 

melarsoprol, podophylotoxin 

Kennedy et al., 

2017 

Sclerienone C Kennedy et al., 

2016 

α-Pinene, β-pinene, cyperene Mve-Mbaet al., 

1996 

Okundoperoxide Mbah et al., 2012 

Scleria striatinux 

(Fruit) 

Caprylic acid, capric acid, 

palmitic acid, -linolenic acid, 

linoleic acid 

Abdou Bouba et al., 

2016 

Phenolic compounds reported from Cyperaceae members 

Literature review revealed that, in addition to the volatile chemicals, the Cyperaceae have 

been investigated generally for their polyphenols such as phenolic acids, benzoic acids, 

cinnamic acids, flavonoids, stilbenes, aurones and quinones (Clifford and Harborne, 1969; 

Harborne, 1971; Williams, and Harborne, 1977; Harborne et al., 1982; Harborne et al., 

1985; El-Habashy et al., 1989). The availability of standard polyphenol compounds, and 

the established extraction and analytical protocols make polyphenols an easy target for 

phytochemical analysis. Investigation of polyphenolics has significance in 
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chemotaxonomy, nutritional, medicinal and ecological aspects. Plants having different 

types of polyphenolic compounds have been used as potential therapeutics due to the anti-

oxidative, anti-cancerous and anti-inflammatory properties associated with the 

polyphenolics (Gil et al., 2000). 

Flavonoids 

Flavonoids are the most widely distributed phenolic compounds in Cyperaceae members 

(Table 1, Figure 1). The two-dimensional chromatographic analysis by Harborne (1971) 

revealed the presence of five pharmacologically important flavonoids such as kaempferol, 

quercetin, glycoflavone, luteolin and tricin in the leaves of different members of the tribe 

Scirpae, Rhynchosporae and Cypereae. El-Habashy et al. (1989) investigated 

20 Cyperus and four Pycreus species for their flavonoids and glycosides and the data was 

used for chemotaxonomy. Recent phytochemical investigation using HPLC revealed the 

presence of gallic acid, phloroglucinol, catechin, caffeic acid, coumaric acid, ferulic acid, 

rosmarinic acid, quercetin and biochanin in different Carex species (Rajak and Ghosh, 

2022). The coumarin remirol and the quinones cyperaquinone and scabequinone were 

identified as the antifeedant compounds in the stem of Cyperus nipponicus and Cyperus 

distans (Morimoto et al., 1999). 

 

Figure 1. Major flavonoids reported from Cyperaceae species. A- Luteolin, B- Tricin, C- 

Aureusidin, D- Apigenin, E- Quercetin and F- Kaempferol 
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Gamal et al. (2015) reviewed the phenolics in Cyperus species. Among the different 

flavonoids, luteolin is present in around 120 Cyperus species, while luteolin derivatives 

such as glycosides and methyl ethers were also abundant in various Cyperus species. The 

O-methylated flavone tricin is another widely distributed flavonoid compound reported in 

around 90 Cyperus species. The tetrahydroxy aurone ‘aureusidin’ is reported from around 

60 Cyperus species. Apigenin, quercetin and kaempferol are other major flavonoids 

reported from Cyperaceae members (Gamal et al., 2015). 

Stilbenes in Cyperaceae members: Among the polyphenolic compounds, stilbene 

derivatives are important bioactive components reported in several Cyperaceae species 

(Gamal et al., 2015; Giri et al., 2015; Dávid et al., 2021). Stilbenes with 1,2-

diphenylethylene nucleus is a class of plant phenolics that occur in a number of 

heterogeneous and phylogenetically unrelated plant families such as Cyperaceae, 

Dipterocarpaceae, Gnetaceae, Leguminosae, Polygonaceae and Vitaceae. Stilbenes, formed 

by the general phenylpropanoid pathway, are found as monomers, dimers and complex 

oligomers. Stilbenes are important from chemotaxonomic point of view, and they play a 

key role in plant defence mechanisms as well. The compounds are attributed with several 

pharmacological properties, and the monomeric stilbene trans-resveratrol is one of the 

most important bioactive phytochemicals with prominent role in the prevention and 

treatment of neurodegenerative diseases, diabetes and cancer. Resveratrol, the active 

molecule of red wine, is present in more than 70 plant species. Piceatannolis a monomeric 

stilbene, while scirpusins are dimerized stilbenes.  

Stilbenes can be found in relatively high amounts in several Cyperaceae species, for 

instance the total content of stilbenes in the roots and rhizome of Carex fedia var. miyabei 

was estimated over 0.15% (w/w of fresh material), and in case of Carex pumila, the main 

constituent was miyabenol A present at 0.23% (w/w of dried material) in the plant. Dávid 

et al. (2021) has reviewed around 70 stilbenoids from 28 Cyperaceae members, of which 

around 18 were isolated from Carex distachya. Scirpusins A and B are abundant stilbene 

dimers in Scirpus and Cyperus species. Cyperus longus, Cyperus capitatus, Cyperus 

conglomerates and Cyperus rotundus are also reported to possess stilbenoids (Gamal et al., 

2015; Majeed et al., 2022). 
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The major stilbene derivatives reported from Cyperaceae plants are; hydroxy stilbenes 

(resveratrol, carexinols, scirpusins, 3,3',4,5'-tertrahydroxystilbene), prenylstilbenoids 

(carexanes), tetrastilbenes(cis-miyabenol A) and oligostilbenes (kobophenols, 

pallidolviniferins, smiglasids, virgatanol and piceatannol) (Figure 2) (Meng et al., 2001; 

Lee et al., 2013; Rajak and Ghosh, 2022). As Cyperaceae members are very good sources 

of a wide variety of stilbenes, and several of them occur in large quantity, they are worthy 

for further phytochemical and pharmacological investigations.  

 

Figure 2. A- Hydroxy stilbene, resveratrol, B- Prenyl stilbene, carexane, andC- 

Tetrastilbene, cis-miyabenol A 

Discovery of novel prenylated cinnamates and stilbenes in Lepidosperma sp.  Propolis 

is the natural resinous mixture produced by honeybees from plants exudates, and is 

attributed with potential bioactivities, mainly due to the presence of characteristic 

polyphenols. The composition of propolis varies region wise, depending on the vegetation 

around. Propolis samples collected from the beehives of Kangaroo Island, Australia was 

found to have novel compounds belonging to prenylated cinnamate and stilbene classes 

(Abu-Mellal et al., 2012). Ligurian honey bees, Apis mellifera sub sp. ligustica Spinola, 

were found to produce the propolis from the resin exuded by the Australian native sedge 

plant Lepidosperma sp. Montebello (Cyperaceae). There had been no previous reports of 

bees foraging for propolis on plants of the Cyperaceae family so these widespread plants 

had not been considered a likely source. Samples of plant exudates, resinous material 

carried on bee legs, and freshly deposited propolis in the hive were analysed by TLC and 

high field 1H NMR spectroscopy, and found to be with similar chemical profile, with 

prenylated cinnamate and stilbene compounds (Figure 3) (Duke et al., 2017).  
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Figure 3. Honey bee, propolis and stilbenes in Lepidosperma species 

Coumarins in Cyperaceae members 

Diversity of coumarin structures such as umbelliferone, xanthotoxol, 7-(-

dimethylallyloxy)-8-methoxycoumarin, 7-methoxy-8-(-dimethylallyloxy) coumarin, 5,7-

dimethoxy-8-(-dimethylallyloxy) coumarin, prenyletin, leptodactylone, 5,7,8-

trimethoxycoumarin, 7,8-dimethoxycoumarin, 5,7-dimethoxycoumarin, scopoletin, and 

isoscopoletin have been reported from various Cyperus species such as Cyperus 

alopecuroides, Cyperus incompletes and Cyperus papyrus (Figure 4) (Mohamed et al., 

2015). 

 

Figure 4. Coumarins reported from Cyperaceae members. A- Umbelliferone, B-

Xanthotoxol, C- Prenyletin, D- Leptodactylone, and E- Scopoletin 

Quinones in Cyperaceae members: Cyperaceae members have been shown to be prolific 

source of quinones with wide structural diversity such as difuran benzoquinones (Allan et 

al., 1969; Allan et al., 1978; Nassar et al., 2002). Cyperaquinone, conicaquinone, 
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scabiquinone, breviquinone, capiquinones and alopecuquinone are the major quinones 

reported from various Cyperaceae members (Figure 5) (Gamal et al., 2015). 

 

Figure 5. Major quinones reported from Cyperaceae members. A- Cyperaquinone, B- 

Scabiquinone, C- Capiquinone, and D- Alopecuquinone 

Cyperus capitatus contains a homologous series of 11 6-alkyl-2-hydroxy-3-methyl-1,4-

benzoquinones, with chain length C17 to C27 (Alves et al., 1992). 

Sesquiterpenoids in Cyperaceae members 

Sesquiterpenoids are abundant in the essential oils of various Cyperaceae members. 

Cyperus articulates, a common medicinal and aromatic species yielded several interesting 

sesquiterpenoids such as isopatchoul-4 (5) en-3-one, corymbolone, -corymbolol, 

mandassidione, isopatchoulenone and mustakone (Nyasse et al., 1988). The systematic 

approach on the structure elucidation of complex sesquiterpenoids using conventional 

characterization techniques was revealed by the revision of the structure of the bicyclic 

ketone articulone isolated from Cyperus articulates to isopatchoul-4 (5) en-3-one. 

Couchman et al. (1964) proposed the structure as the bicyclic ketone articulone, which was 

further reinvestigated by Nigam (1965), Hikino et al. (1965), Nerali et al. (1965) and 

Neville et al. (1968) and confirmed the structure as isopatchoul-4 (5) en-3-one. Scleria 

striatonux rhizomes afforded novel bicyclic cyclofarnesyl endoperoxide class of 

sesquiterpenoids; okundoperoxide, sclerienone A-C (Figure 6) (Kennedy et al., 2016). 

 

Figure 6. Bicyclic cyclofarnesyl endoperoxide A-Okundoperoxide, B-Sclerienone A 

Diterpenoids inCyperaceae members 

Various Cyperaceae members have been reported as rich source of diterpenoids as well. 

The diterpenoids manoyloxide, 16-hydroxymanoyloxide, ll-hydroxymanoyloxide, l-
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hydroxymanoyloxide, ambreinolide and norambreinolide were reported from Kyllinga 

erecta (Figure 7) (Dolmazon et al., 1995). 

 

Figure 7. Major diterpenoids reported from Kyllingaerecta- A-Manoyloxide, B- 16-

Hydroxymanoyloxide, C- ll-Hydroxymanoyloxide, D- l-Hydroxymanoyloxide, E- 

Ambreinolide and F- Norambreinolide 

Fatty acids in Cyperaceae members 

Fatty acids are extracted from the crude plant material by hexane solvent, and analysed by 

the GC-MS of volatilised Fatty Acid Methyl Esters (FAME). Generally, Cyperaceae 

members have the C18:3 fatty acid biosynthetic pathway as prominent. Cyperus esculentus 

is the major oil rich Cyperaceae member, and several reports are there on the oil 

composition of Cyperus esculentus (Lopéz-Cortés et al., 2013). Ekeanyanwu and 

Ononogbu (2010) reported that the lipid found in Cyperus esculentus is non-drying and 

suitable for soap making. The fatty acid composition of Cyperus esculentus tuber oil (chufa 

oil) included oleic acid 689.2-732.9 g kg−1, palmitic acid 125.5-141.2 g kg−1 and linoleic 

acid 99.6-154.6 g kg−1, which is comparable with that of olive oil (Figure 8) (Coşkuner et 

al., 2002). 

 

Figure 8. The major fatty acids in Cyperus esculentus, oleic acid, palmitic acid and linoleic 

acid 

The fatty acid profile of the leaves of Cyperus laxus showed palmitic acid, octadecanoic 

acid, oleic acid and eichosanoic acid. Casado et al., (2015) showed that the weathered 
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hydrocarbons drastically affect the lipidic composition of Cyperus laxus at the fatty acid 

level, suggesting that this species adjusts the lipid composition in its vegetative organs, 

mainly in roots, in response to the weathered hydrocarbon presence and uptake during the 

phytoremediation process. Bogucka-Kocka and Janyszek (2010) examined the fatty acid 

profiles of 13 Carex species and found linoleic acid, oleic acid, α-linolenic acid and 

palmitic acid as the major fatty acids. 

For papyrus (Cyperus papyrus), the lipid content accounted for 4.1% in the rind and 4.9% 

in the pith, and several lipidic compounds such as hydrocarbons, fatty acids, 2-

hydroxyfatty acids, fatty alcohols, phytol, phytol esters, alkylamides, glycerides, steroids, 

tocopherols and ferulates (Rosado et al., 2022). n-Hexadecanoic acid, cis, cis-octadeca-

9,12-dienoic acid, cis-octadec-9-enoic acid, n -octadecanoic acid, cis, cis-octadeca-9,12,15-

trienoic acid were the major fatty acids in rind and pith of the plant. 

Phytochemistry of Cyperus species other than Cyperus rotundus 

In addition to Cyperus rotundus, few other Cyperus species such as Cyperus 

esculentus,Cyperus scariosus,Cyperus conglomeratus,Cyperus distans,Cyperus articulatus 

and Cyperus longus have also been investigated in detail for the constituents. Gamal et al. 

(2015) and Taheri et al. (2021) have summarized the phytochemicals of different Cyperus 

species. Literature review revealed that 97Cyperus species have been investigated for their 

phytochemicals (Table 1). In addition to C. rotundus, C. alopecuroides, C. alternifolius, C. 

articulates, C. conglomerates, C. difformis, C. dubius, C. esculentus, C. laevigatus, C. 

longus and C. scariosus are the major species investigated for the phytochemicals.  

Cyperus esculentus: The plant, also known as tiger nut, earth almond or yellow nut sedge, 

has sweet tubers and reported to have health and nutritional benefits (Venkatachalam and 

Sathe, 2006; Zhang et al., 2022). The plant is also considered as the world's 16th worst 

weed (Holm et al., 1977). The plant was cultivated in the Nile valley by ancient Egyptians, 

and was discovered in tombs in Egypt, and now the plant is being cultivated in several 

countries across the world, especially the Eastern Hemisphere, as animal feed, side dish for 

human consumption, and for preparing the beverage Horchata. The plantexists in three 

varieties; black, brown and yellow, amongst which the yellow one is the most solicited for 

human and animal consumption.  
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The plant has been reviewed intensively for its chemical constituents and potential 

biological activities (Zhang et al., 2022). The findings of recent research showed high 

content of nutrients and bioactive phytochemicals such as alkaloids, glycosides, 

flavonoids, crude fibres, tannins, proteins, carbohydrates, oxalates, phytates and fats in 

tiger nut. The tuber is particularly rich in fixed oil, with high oleic acid content. The tuber 

of Cyperus esculentus is used as a snack and also for making a sweet and tasty beverage. 

Horchata de chufa is a traditional Spanish beverage produced from tiger nuts, and the 

drink is popular in Spain (Pascual et al., 2000). In Cameroon, more than 17,000 tons tiger 

nuts are produced per year (Djomdi et al., 2013). In Spain, around 8,360 tons of dried tiger 

nuts are produced annually, and the annual value of production in Spain has risen to 3.3 

million Euros (Carlos et al., 2022; Pelegrin et al., 2022; Zhang et al., 2022).  

The plant is a potential source of carbohydrates, fiber and polyphenols, and could be used 

as potential ingredients in the food industry (María del Carmen Razola-Díaz et al., 2022). 

Tiger nuts are rich in carbohydrates (58.9%), lipids (24.5%), calcium (100.2 mg/100g), 

potassium (487.1 mg/100g), phosphorus (128.6 mg/100g), magnesium (94.8 mg/100g), but 

poor in proteins (8.1%) and zinc (4.0 mg/100g) (Okoye and Ene, 2018). Both the volatile 

and non-volatile phytochemicals were investigated in detail. The rhizome oils of two 

varieties (brown and black) of Nigerian Cyperus esculentus were found to be potential 

sources of α-pinene (70.5-75.5%). In addition, different chemotypes have also been 

reported for these species (Kubmarawa et al., 2005). Investigation of the ethanolic extracts 

identified more than 40 polyphenols with promising medicinal applications (Olukanni et 

al., 2022; Pelegrin et al., 2022; Diaz et al., 2022).  

Cyperus scariosus:  Tubers of the plant is the source of cypriol oil, the essential oil with 

ambery, balsamic, spicy, warm and woody notes, which is widely applied in various 

perfumes and medicines and of high demand in perfume industry (Bhawna et al., 2013; 

Kumar et al., 2016). Kumar et al. (2016) analysed Cyperus scariosus oils from 13 

locations in India and the oil yield varied from 0.2 to 0.5 %v/w. The major compounds 

were cyperene, longifolin, caryophyllene oxide and longiverbenone. Characteristic 

nitrogenous components such as epi-guaipyridine, guaia-9,11-dienpyridine and cananodine 

have been reported from Cyperus scariosus oil (Figure 9) (Clery et al., 2016). Rotundone 
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was found as the volatile compound responsible for the woody amber odour of cypriol oil 

together with other ketones such as cyperen-8-one (Clery et al., 2016). 

 

Figure 9. Major nitrogenous components and odoriferous components identified in 

Cyperus scariosus essential oil. A- epi-Guaipyridine, B- Guaia-9,11-dienpyridine, C- 

Cananodine 

Cyperus articlulatus: The tropical sedge C. articlualtus is widely used in traditional 

medicine, as well as in perfumery. Characteristic sesquiterpenoids such as isopatchoul-4 

(5) en-3-one, corymbolone, -corymbolol and mandassidione were isolated from the 

rhizome essential oil (Figure 10) (Nyasse, 1988). The sesquiterpenoids cyperotundone, 

mustakone, 1,2-dehydro-α-cyperone and sesquichamaenol were identified as lead 

molecules in Cyperus articulatus with antiseizure activity (Brillatz et al., 2020). 

 

Figure 10. Sesquiterpenoids reported from Cyperus articulatus with antiseizure activity. 

A- Cyperotundone, B- Mustakone, C- 1,2-Dehydro-α-cyperone, and D-Sesquichamaenol 

Cyperus conglomeratus: The plant is another important Cyperus species with wide 

distribution, especially in the extreme dessert conditions, and has traditional medicinal uses 

such as analgesic, diuretic, stimulant, pectoral, emollient and anthelmintic and revealed 

pharmacological activities such as antimicrobial and anti-candidal properties. Cyperene 

was the major component of the rhizome essential oil of Cyperus conglomeratus collected 

from Iran (Feizbakhsh and Naeemy, 2011). In additional to essential oils, several 

metabolites such as flavonoids, triterpenoids, steroids and aromatic shikimates were 

isolated and characterized from the species (Abdel-Mogib et al., 2000). Elshamy et al. 

(2020) reported 70 metabolites belonging to phenolic acids, organic acids, cinnamic acid 

derivatives, flavonoids, stilbenes, aurones, quinones, terpenes and steroids from Cyperus 

conglomerates through UPLC-qTOF-MS/MS analysis. The fatty acid profile of the tubers 
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comprised of mainly stearic acid, myristic acid, palmitolic acid and behenoic acid 

(Ghaferah et al., 2018). 

Cyperus distans: The plant, an annual herb, is native to tropical and subtropical wetlands. 

The phytochemical study of Cyperus distans revealed the presence of scabequinone with 

antifeeding effects (Morimoto et al., 1999). Zierone has been identified as the major 

component of the rhizome essential oil (Figure 11) (Lawal and Oyedeji, 2009). 

 

Figure 11. The quinone scabequinone and the sesquiterpenoid zierone reported from 

Cyperus distans 

Phytochemical studies on Carex species: Carex L. with more than 2000 species is the 

largest genus of the family Cyperaceae, and also one of the largest vascular plant groups. 

They occur in very differentiated habitats, both in wet and moist localities and also in 

extremely dry habitats. The genus Carex has attracted the attention of phytochemists, 

especially due to the characteristic phenolic constituents. Literature review revealed that 

53Carexspecies have been investigated for their phytochemicals (Table 1). Among various 

Carex species, the widely investigated species is Carex distachya.  

Harborne (1971) had performed two-dimensional chromatographic investigation on the 

distribution of kaempferol, quercetin, glycoflavone, luteolin and tricin in leaf extracts of 

different Carex species. Bogucka-kocka et al. (2011) estimated the phenolic acids (caffeic, 

ferulic, p-coumaric, p-hydroxybenzoic, protocatechuic, sinapic, syringic and vanillic acid) 

in the aerial parts of 18 Carex species from Central Europe. Several new lignan glycosides 

and furofuran type lignan aglycones were reported from the polar extract of Carex 

distachya (Fiorentino et al., 2008). Ricci et al. (2008) investigated in detail the 

fragmentation pattern of the complex lignans by tandem mass spectrometry. Novel class of 

dibenzoxazepinones were also reported from the species (Fiorentino et al., 2007). 

Stilbenoid derivatives are another characteristic class of phenolics identified from several 

Carex species.  Oligostilbenes formed by 2-4 monomers of resveratrol and tetracyclic 
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prenylated stilbenes are characteristic of the genus (D’Abrosca et al., 2005). The 

stilbenoidscaraxanes with unusual tetracyclic structure with a hydroxyl group at the C-3 

carbon and a methoxyl group at the C-5 were reported from Carex distachya (Figure 12). 

 

1   R= βOH, αH                                R1= βH 

2   R= O                                            R1= αOH 

3   R= O                                            R1= βOH 

Figure 12. Caraxanes A-C (1. Caraxane A, 2. Caraxane B and 3. Caraxane C) 

Phytochemical studies on Kyllinga species: Kyllinga, frequently referred to as spike 

sedges, is another widely distributed genus in the Cyperaceae family. Alkaloids, 

coumarins, flavonoids, glycosides, lignins, phenols, steroids, tannins and terpenoids were 

reported from the genus (Verma et al., 2017). The essential oil of fragrant kyllinga, 

Kyllinga odorata Vahl showed dihydrokaranone and aristolochene as the major 

compounds (Tucker et al., 2006). Literature review revealed that 8 Kyllinga species have 

been investigated for their phytochemicals. 

Phytochemical studies on Rhynchospora species: Though the genus Rhynchospora Vahl. 

is widely distributed globally, with about 270 species, it is least investigated for the 

phytochemicals, except for Rhynchospora corymbosa (Strong, 2006; Annie et al., 2016; 

Bezerra et al., 2019). 

Phytochemical studies on Scleria species:  The genus Scleria, commonly known as 

nutrush, consists of perennial herbs. Scleria has not attracted much attention from 

phytochemists, except for a few reports on essential oils. Scleria striatonux rhizome is used 

in some parts of Cameroon as a spice and possessed a very pronounced inhibitory activity. 

The rhizomes afforded novel bicyclic cyclofarnesyl endoperoxide class of 

sesquiterpenoids; okundoperoxide, sclerienone A-C (Kennedy et al., 2016). 
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Phytoremediation potential of Cyperaceae species 

Hyperaccumulators can tolerate, take up and translocate high levels of certain metals that 

would be toxic to most organisms. Many of the Cyperaceae members have heavy metal 

phytoremediation potential from contaminated water sources and can be considered as 

hyperaccumulators. The sedge plant Cyperus alopecuroides was found as a powerful 

phytoremediator to remove heavy metals from contaminated water bodies. Cyperus 

alopecuroides roots accumulated concentrations of all measured heavy metals, except Ni, 

Cu, Zn, and Pb, more significant than the shoot. The bioconcentration factor was generally 

> 1, while the translocation factor of all elements, except Pb, was ˂ 1 (Galal et al., 2021). It 

has been demonstrated that Cyperus laxus significantly reduces the hydrocarbon levels 

from soils containing up to 325,000 mg THC Kg-1 soil (Casado et al., 2015). Cyperus 

alternifolius and Cyperus dives were found as effective phytostabilizers of Arsenic, 

Cadmium and Lead metals with greater than one biocentration factor values, while 

translocation factor values were less than one. Cyperus alternifolius also reduced 

significantly the total nitrogen content of the influent water in a vertical-flow constructed 

wetland model (Cui et al., 2009). The plant was also efficient in removing phenolic 

compounds up to 98.8% from waste water. The plants accumulated trace elements, 

especially in the roots, with the order of Fe > Mn > Cu > Zn > B > Pb > Cr > Ni > Co > Cd 

(Goren et al., 2021).Cyperus rotundus and Cyperus alternifolius were found to eliminate 

fluoride from water (Neetin Desai, 2020). 

Evaluation of the phytoremediation potentiality of Cyperus articulatus revealed maximum 

accumulation for iron (105.5 and 900 μg/g dry wt.) in wastewater, while minimum values 

were obtained for the accumulation of cadmium (0.9 to 1.95 μg/g d.wt.), among the tested 

metals As, Cd, Cr, Cu, Fe, Hg, Mn, Ni and Pb (Farrag and Fawzy, 2012). Cyperus 

articulatus plants accumulated most of the heavy metals, except Pb, in their roots than in 

the shoots, and the bioaccumulation factor was > 1, and the translocation factor of most 

heavy metals, except Pb was <1 (Galal et al., 2017).  

Antifeedant, insecticidal and repellent phytochemicals in Cyperaceae species 

Cyperaceae are generally not affected by pests in upland and paddy fields, and are seldom 

damaged by phytophagous insects, because they contain insect antifeedants. Morimoto et 
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al., (1999) observed the insect repellent property of many of the Cyperus species and 

showed that the hexane extract of C. amuricus, C. brevifolius, C. ceperinus, C. cyperoides, 

C. difformis, C. diffuse, C. distans, C. flavidus, C. haspan, C. iria, C. javanicus, C. 

microiria, C. monophyllus, C. nipponicus, C. nutans, C. odoratus, C. orthostachyus, C. 

pilosus, C. sanguinolentus, C. serotinus and C. stoloniferous were strongly insect repellent. 

From the basal stem of Cyperus nipponicus and Cyperus distans the antifeedants remirol, 

cyperaquinone and scabequinone were identified (Figure 13) (Morimoto et al., 1999).  

Hexane extract of Cyperus compresses also possess strong insect repellent property (Al-

Shamma et al., 1979). Hexane extract of Cyperus rotundus rhizomes was found to be 

effective against the mosquitos Anopheles culicifacies, Anopheles stephensi and Culex 

quinquefasciatus. Cyperus rotundus was found as more effective insecticidal than 

carbamate and has almost the same efficacy as that of organophosphate (Bañez and Castor, 

2011). Essential oil of Cyperus rotundus rhizomes showed remarkable activities on eggs 

and instar larvae of Aedes albopictus (Imam and Chandra, 2014). The sesquiterpene 

ketone, -cyperone, a constituent of several Cyperaceae members showed significant 

insecticidal activity against diamond back moth (DBM) larvae (Dadang et al.,1996).  

 

Figure 13. The antifeedants isolated from Cyperaceae plants. A- Remirol, B-

Cyperaquinone and C- Scabequinone 

Allelochemicals in Cyperaceae species 

Plants produce a wide variety of allelochemicals to protect themselves from pathogens, 

herbivores and from neighbouring plants. Allelochemicals are particularly significant in 

inhibiting the growth of neighbouring plants. The organic solvent extracts, essential oils 

and isolated compounds from various Cyperaceae members showed allelopathic properties, 

and several natural products, viz., coumarins, quinones and sesquiterpenes have been 

identified as potential allelochemicals (Dini et al., 1992; Dini et al., 1993). Morimoto and 

Komai (2005) reported that the sesquiterpenoids cyperotundone and α-cyperone produced 

in Cyperus rotundus can inhibit the growth of other plants nearby (Figure 14). Stilbenoids 
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and flavonoids from Carex distachya have been shown to act as allelochemicals in the 

Mediterranean macchia vegetation (Fiorentino et al., 2008). 

 

Figure 14. Allelochemicals in Cyperus rotundus, cyperotundone and α-cyperone 

Chemotaxonomic evaluation 

Plant chemosystematics is the application of chemical data to systematic problems, and 

explored for explaining relationships between plants and inferring phylogeny (Singh, 

2016). Among secondary metabolites, flavonoids with wide structural features are more 

useful for studying relationships within the species and genus level (Harborne, 1994). 

Generally, the angiosperm flavonoid evolution involves a progressive reduction in the 

number of different flavonoid structural classes; the reduction of a flavonol-glycoflavone 

profile to glycoflavones alone is often used as an example.  

Most of the systematic classifications of Cyperaceae are based on the classical taxonomic 

features, obtained as a result of morphological and anatomical analyses. However, the 

diversity of flavonoids, oligostilbenes, phenolic acids and fatty acids are described as 

useful chemotaxonomic markers for Cyperaceae. Flavonoids are common phytochemicals 

in Cyperaceae. Earlier studies on the flavonoid chemistry included generalized acid-

hydrolysis surveys of the Cyperaceae, that suggested possible putative relationships 

between the Cyperaceae, Gramineae and Juncaceae, but yielded little information below 

the generic level. Harborne et al have extensively studied the distribution pattern of 

flavonoids in around 100 Cyperaceae plants in Australia and arrived at significant 

correlations (Clifford and Harborne, 1969; Harborne, 1971; Harborne et al., 1985).  

Flavones, such as tricin and luteolin are very common in Cyperaceae species. Luteolin 5-

methyl ether was found in several Cyperaceae genera, while luteolin 7-methyl ether, 

diosmetin and acacetin were limited in the Cyperaceae. Flavonols and their methyl ethers 

were detected in over one-third of the species, particularly in the leaves of the 

genera Fuirena, Gahnia, Lepidosperma and Mesomelaena. Myricetin was found only in 
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two Baumea species. The 3-desoxyanthocyanidin carexidin was found in the inflorescences 

of eight Cyperaceae species (Harborne et al., 1985). The presence of the characteristic leaf 

flavonoids (glycoflavones, tricin) of the grasses showed that the Cyperaceae and the 

Gramineae are more closely linked chemically than a previous study of their inflorescence 

pigments suggested (Harborne, 1971). Aurone pigments, the most distinctive Cyperaceae 

family constituents, were found in the leaves of 25% of the species and in the 

inflorescences of 40% species. The absence or presence and type of quinonoid constituents 

in the roots and rhizomes of the genus Cyperus have proved consistent with the accepted 

divisions within this genus (Allan et al., 1978). The abundant aglycones of the 

inflorescence spike of Fraser's sedge (Cymophyllus fraseri) indicate a biochemical feature 

differentiating leaf and floral tissues. This is contrary to the general concept that high 

concentrations of water-soluble glycosides are expected in flower tissues (Robert and 

James, 1988). Among the five Scirpus species; S. holoschenus, S. lacustris, S. littoralis, S. 

maritimus and S. multicaule collected from Iran, all the taxa contain flavonoid sulphates, 

flavone C and C-/O-glycosides and aglycones, while Scirpus maritimus was distinct by the 

distribution of flavonoid aglycones (Noori et al., 2012). Bogucka-Kocka et al. (2011) used 

phenolic acids from the aerial parts of Carex species as chemotaxonomic markers for 

delimitation of the species. However, several attempted tests of aggregative cluster analysis 

showed no similarity to the real taxonomical structure of the genus Carex with the phenolic 

acid distribution. There is scope for further investigation using modern analytical 

techniques such as LC-MS/MS, ambient analytical techniques and head space analytical 

techniques for the rapid comparison of various taxa among the Cyperaceae family. 

Conclusions  

The Cyperaceae family is the 10th largest flowering plant families and is ranked the third 

largest monocot family after Orchidaceae and Poaceae. Across the diverse traditional 

systems of medicine, plants coming under the Cyperaceae family are popularly employed 

as potent ethnomedicines owing to the plethora of pharmacological attributes and the 

presence of diverse phytochemicals. The highly potential trans-stilbene resveratrol and its 

derivatives are reported from several Cyperaceae members. However, though nearly 5,500 

species are reported in the family, literature review revealed only 180 species have been 
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investigated phytochemically, and majority are studied for the volatile chemicals or 

distribution of flavonoids only. There is scope for detailed phytochemical studies involving 

solvent extraction, separation through various chromatographic techniques, and 

characterisation using different spectroscopic techniques, and also through modern 

hyphenated techniques such as LC-MS/MS and LC-NMR.  
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