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ABSTRACT 
Grasses have enjoyed enormous comparative advantage due to their economic and nutritional values. While 

some are edible and well-studied, most wild species have been scientifically under studied.Matured seeds of 

Pennisetum purpureum,Eleusineindica andPogonatherumcrinitumobtained from the University of Port Harcourt 

Botanical garden and identified at the Plant Science and Biotechnology Department of the University of Port 

Harcourt were dried dehulled and the resultant mesocarp were separately ground into fine smooth particles. 

Ten grams of each pulverized sample were placed in Whatman no.4 filter paper, sealed and extracted in 

different Soxhlet extractor using 50 ml of dichloromethane as the solvent. The resultant extracts were 

concentrated and used for GC-MS analysis.The highest peaks in the chromatogram of the bioactive constituents 

inP. purpureum, E. indicaand P. crinitumextracts were observed at 15.182 mins, 13.136 mins and16.741 mins 

respectively. n-Hexadecanoic acid (C16H32O2) and Hexadecanoic acid, methyl ester (C17H34O2) were 

predominant bioactive constituents inP. purpureum andE. indica seed extracts with percentage concentrations 

of 43.552 and 36.803, while 9,12-Octadecadienoic acid (Z,Z)- (C18H32O2) was predominant in P. crinitum seed 

extract with a percentage concentration of43.397. These bioactive constituents may not only improve the health 

conditions of animals grazed on these grasses, they may be promising the management of some human 

pathological conditions when isolated and purified. 
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I. INTRODUCTION 
The prominence of plants to both human nutrition and management of human health was due to their 

high concentration of various bioactive compounds such as polyphenols, vitamins, organic acids, terpenes, 

sesquiterpenes etc. These bioactive compounds work vigorously to enhance the nutritional need and fight 

against several disease conditions such as cancer, atherosclerosis, diabetes, etc.[1]Considering the economic and 

nutritional values of foods provided by plants to both humans and animals, no other plant family can be of 

comparative important as the grasses.Grasses are monocotyledonous plants of the family Poaceae (also referred 

as Gramineae) with about 10,000 species distributed in more than 600 genera.[2] 

Grasses are mostly annual plants or herbaceous perennials plants whose leafy parts dies off at the end 

of every growing season and regenerates at the next season through shoots developed from their underground 

bud banks (root systems or rhizome)mainly as a result of environmental changes.[3]Grasses grows virtually in 

all habitat that supports the growth of vascular plants and in most cases, they dominate specific natural 

vegetations such as prairies and steppes.[3]  Some species are grown as agricultural crops, for feeding of both 

humans and domestic livestock, while others are important sources of forage for herbivorous animals. Species 

such as maize, wheat, rice, sorghum, barley, and sugar cane are well studied and regarded as most prominent 

amongst the grasses. However, there are other lesser studied species of grasses, whose seeds may house 

http://www.questjournals.org/
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important therapeutic bioactive compounds. Notable amongst such grasses arePennisetum 

purpureum,Eleusineindica andPogonatherumcrinitum.   

 

P. purpureum(Elephant grass), is a semi-perennial grass widely use as forage because of its short growth period, 

non-interference with human food produce and low cost of production. It is highly efficient in atmospheric 

carbon dioxide fixation (via photosynthesis) and has a stronger potential to successfully thrive in adverse 

environmental conditions.[4]E.indica  is a short tufted annual or short-lived perennial pantropical grass, whose 

seeds are mostly considered as noxious.[5] Though its leaves can be used as a forage for livestock[6][7], its 

seeds and early stage soft vegetative parts are eaten as food and vegetable in famine affected regions.[8] The 

P.crinitum is an obovate-oblong seed producing perennial herbaceous grass species, that grows optimally in full 

sunny or partial shaded environment with a constantly humid well drained, slightly acidic to slightly alkaline 

soil.[9]Both in fresh and dry condition, the entire plant has been of use in traditional medicine for the treatment 

and management of various pathological conditions which are mainly attributed to its anti-inflammatory 

properties.[9] It is also used as fodder in livestock production.This present study investigates the bioactive 

constituents in the seeds of P. purpureum, E.indica andP.crinitumand their therapeutic relevance.  

 

II.  METHODOLOGY 
a.Sample Collection and Preparation and Extraction  

Maturedseeds of P. purpureum, E. indica andP. crinitumwere obtained from the University of Port 

Harcourt Botanical garden and identified at the Plant Science and Biotechnology Department of the University 

of Port Harcourt. The seeds were dried separately at room temperature in a neat, well ventilated closet and 

dehulled. The resultant mesocarp were separately ground into fine smooth particles using a BLG 450 Binatone 

electric blenderand placed in labeled dry sterile universal sample bottles. A quantity of 10g of each pulverized 

seed were placed in Whatman no.4 filter paper staple-sealed and placed into separate Soxhlet extractor, placed 

on a dried distillation flask and 50 ml of dichloromethane was introduced into the distillation flask and set up 

using a retort stand clamp. A continuous jet of cold water was allowed to flow into the condenser and the heated 

dichloromethane (at 50 oC) was refluxed. The oily extracts were separated from the solvent and concentrated by 

evaporation at room temperature.  

 

b.Determination of Bioactive Component of P. purpureum, E. indica andP. crinitum 

The bioactive components were determined using the procedure described by Ohiri and Bassey [10].  A 

combined gas chromatograph model HP 6890 and mass spectrometer model 5973 (Agilent Technology) fitted 

with a capillary column HP-5 MS (5% phenylmethylsiloxane) 30.0 m x 250 μm x 0.25 μm with helium as the 

carrier gas was used. The initial column temperature was kept at 120°C for 5 minutes and increased at 5°C per 

minutes to 320°C and held for 5 minutes. A volume of 0.5 ml of each extract was separately diluted with 98% 

dichloromethane and 2 μl of each diluted sample was automatically injected into Agilent Tech model 5973 mass 

spectrometer. The compounds present were identified with Chem-Office software attached to the MS library, 

while the molecular formula, weights and name of the bioactive component were established using the database 

of National Institute of Standard and Technology. 

 

III. RESULTS 
Chromatogram of bioactive constituents of dichloromethane extract ofP. purpureum,E. indicaandP. 

crinitumseeds are shown in figure Ia-c. The highest peak in the chromatogram of bioactive constituents in P. 

purpureum extract were observed at 15.182 mins, 16.768 mins, 16.975 mins and 14.622 mins (see fig. Ia), while 

highest peaks in the chromatogram of bioactive constituents in E. indica were observed at 13.136 mins, 14.537 

mins, 14.491 mins and 14.720 mins (see fig. Ib). Highest chromatogram peaks at 16.741 mins, 15.076 mins, 

16.935 mins and 14.623 mins were observed in the dichloromethane extract of P. crinitum(see fig. Ic). 
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Fig I. Chromatogram of bioactive constituents in the seedsof: (a). P. purpureum(b). E. Indica and (c). P. 

crinitum 

 

Amongst the 13 bioactive constituents observed in the dichloromethane extract of P. purpureumseeds 

(table I), n-Hexadecanoic acid (C16H32O2) was predominant with a percentage concentration of 43.552, while 

9,12-Octadecadienoic acid (Z,Z)- (C18H32O2),Octadecanoic acid (C18H36O2) and Pentadecanoic acid, 14-methyl-, 

methyl ester (C17H34O2) were also predominant, with percentage concentrations of  33.663, 7.873  and 3.680 

respectively (table 1). 

 

Table I: Bioactive constituents in the seeds of P. purpureum 

 
 

S/N 

 

    Compound 

Retention 

Time (min) 

Percentage 

concentration 

Molecular 

formula 

Molecular 

weight 

1 Phthalimide 9.567   1.422 C8H5NO2 147.1308 

2 Bicyclo[3.1.1]heptane,2,6,6-trimethyl-,[1R-

(1.alpha.,2.alpha.,5.alpha.)]- 

13.737 0.526 C10H18 138.2499 

3 Pentadecanoic acid, 14-methyl-, methyl ester 14.622 3.680 C17H34O2 270.4507 

4 n-Hexadecanoic acid 15.182 43.552 C16H32O2 256.4241 

5 Heptadecanoic acid 15.981 1.387 C17H34O2 270.4507 

6 9,12-Octadecadienoic acid (Z,Z)-, methyl ester 16.248   0.894 C19H34O2 294.4721 

7 10-Octadecenoic acid, methyl ester 16.307   2.333 C19H36O2 296.4879 

8 7-Oxabicyclo[4.1.0] 

heptane, 1,5-dimethyl- 

 

16.422   

 

0.793 

 

C6H10O 

 

98.1430 

9 Heptadecanoic acid, 15-methyl-, methyl ester 16.534 1.431 C19H38O2 298.5038 

10 9,12-Octadecadienoic acid (Z,Z)- 16.768   33.663 C18H32O2 280.4455 

11 Octadecanoic acid 16.975 7.873 C18H36O2 284.4772 

12 Z-(13,14-Epoxy)tetradec-11-en-1-ol  acetate 18.672   1.106 C16H28O3 268.3917 

13 Phthalic acid, 2-ethylhexyl undecyl ester 20.837   1.339 C23H36O5 392.5000 

 

Hexadecanoic acid, methyl ester (C17H34O2) was the predominant bioactive constituent observed in theseeds of 

E. Indicawith a percentage concentration of 36.803. 9-Octadecenoic acid (Z)-, methyl ester (C19H36O2) and 

delta-Tocopherol (C27H46O2)were also predominant in the caryopses of E. Indicawith percentage concentrations 

of 24.073 and a total percentage concentration of 7.217, while Methyl stearate (C19H38O2) had a percentage 

concentration of 4.437 (table II). 

 

 

 

 

 

https://pubchem.ncbi.nlm.nih.gov/#query=C23H36O5
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Table II.Bioactive constituents in the seeds of E. Indica 

 

S/N     Compound 
Retention 

time (min) 

Percentage 

concentration 
Molecular formula 

Molecular 

weight 

 1 Benzene, 1,2-dichloro- 3.511 1.050 C6H4Cl2 147.0020 

 2 2-Methoxy-4-vinylphenol 7.264  1.020 C9H10O2 150.1745 

3 

 

Octasiloxane, 1,1,3,3,5,5,7,7,9,9,  

11,11,13,13,15,15-hexadeca 
methyl- 

7.299 0.868 C16H48O7Si8 577.2000 

4 Phenol, 2,6-dimethoxy- 7.682 1.403 C8H10O3 154.1632 

5 o-Cyanobenzoic acid 8.918 0.838 C8H5NO2 147.1308 

6 

3,5-Diisopropoxy-1,1,1,7,7,7-hexamethyl-

3,5bis(trimethyl 
siloxy)tetrasiloxane 

9.193 1.060 C18H50O7Si6 547.1000 

 7 Decanoic acid, methyl ester 12.283 0.853 C11H22O2 186.2912 

 8 2-Pentadecanone, 6,10,14-trimethyl  12.466 1.568 C18H36O 268.4778 

 9 Hexadecanoic acid, methyl ester 13.135 36.803 C17H34O2 270.4507 

10 n-Hexadecanoic acid 13.438 2.088 C16H32O2 256.4241 

11 
 

Phthalic acid, isobutyl 2-methoxyethyl ester 
13.484 0.773 C14H16Cl2O4 319.180 

12 
 

Hexadecanoic acid, 14-methyl-, methyl ester 
13.942 0.999 C18H36O2 284.4772 

13 
 
Methyl 10-trans,12-cis-octadecadienoate 

14.491 10.195 C19H34O2 294.472 

14 9-Octadecenoic acid (Z)-, methyl ester 14.537 24.073 C19H36O2 296.4879 

15 1,2-15,16-Diepoxyhexadecane 14.634 1.232 C16H30O2 254.4100 

16 Methyl stearate 14.720 4.437 C19H38O2 298.5038 

17 Hexadecanoic acid, 15-methyl-, methyl ester 16.294 2.136 C18H36O2 284.4772 

18 Docosanoic acid, methyl ester 18.577 1.387 C23H46O2 354.6101 

19 .delta.-Tocopherol 19.773 3.368 C27H46O2 402.6500 

20 .delta.-Tocopherol 19.790 3.849 C27H46O2 402.6500 

 

P. crinitum had 9,12-Octadecadienoic acid (Z,Z)- (C18H32O2)as the most predominant amongst the 23 bioactive 

constituents in its seeds, with a total percentage concentration of 43.397.n-Hexadecanoic acid (C16H32O2), 2,3-

dihydroxycyclohexanone (C6H10O3) and Octadecanoic acid (C18H36O2) were also predominant with percentage 

concentrations of 18.292, 7.936 and 6.170 respectively (TableIII). 

 

Table III. Bioactive constituents in the seeds of P. crinitum 
 

S/N 

 

    Compound 

Retention 

time (min) 

Percentage 

concentration 

Molecular   

formula 

Molecular 

weight 

 

 1 
 
   4-Pentyn-1-ol 

 
  3.812     

 
1.452 

 
C5H8O 

 
84.1200 

 

2 

 

1-Pentene, 5-methoxy- 

 

4.193    

 

2.544 
 

 

C6H14O 

 

102.1748 

3 Oxalic acid, isohexyl pentyl ester 5.474    1.064 C13H24O4  244.3300 

 

4 

 

Naphthalene 

 

5.866    

 

4.167 

 

C10H8 

 

128.17 
 

5 

 

3(2H)-Oxazolecarboxylic acid, 2-(1, -
dimethylethyl)-, methyl ester,(R)- 

 

5.954 

 

0.916 

 

C16H21NO3 
 

 

275.34 
 

 

6 

 

Benzene-D6 

 

8.554 

 

1.570 

 

C6D6 

 

84.1488 
 

7 

 

2,3-dihydroxycyclohexanone 

 

11.900   

 

7.936 

 

C6H10O3 

 

130.1400 

8 L-Phenylalanine,  
N-(trifluoroacetyl)-, 

methyl ester 

12.248 0.174 C12H12F3NO3 275.2238 

 
 9 

Cyclohexane, 1R-acetamido-2,3-cis-
epoxy-4-cis-formyloxy- 

12.944   0.439 C11H21NO3Si 
 

243.37 

https://pubchem.ncbi.nlm.nih.gov/#query=C16H48O7Si8
https://pubchem.ncbi.nlm.nih.gov/#query=C18H50O7Si6
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10 Hexadecanoic acid, methyl ester     14.623   3.274 C17H34O2 270.4507 

11 1,13-Tetradecadiene 14.820   0.890 C14H26 194.3562 

12 n-Hexadecanoic acid 15.076   18.292 C16H32O2 256.4241 

13 Z-10-Pentadecen-1-ol 15.290   0.566 C15H30O 226.3981 

14 2-Propenoic acid, 3-(1H-indol-3-yl)-, (E)- 15.526 0.527 C11H9NO2 

 

187.1900 

15 9,12-Octadecadienoic acid (Z,Z)-,   

methyl ester 

 

16.250   1.995 C19H34O2 294.4721 

16 trans-13-Octadecenoic acid, methyl ester 16.303   1.941 C19H36O2 296.4879 

17 9,17-Octadecadienal, (Z)- 16.358 0.931 C18H32O 264.4461 

 

18 

 

Oxirane, decyl- 

 

16.418   

 

0.550 

 

C12H24O 

 

184.3184 

19 Heptadecanoic acid, 16-methyl-, methyl 
ester 

16.534   1.205 C19H38O2 298.5038 

20 9,12-Octadecadienoic acid (Z,Z)- 16.741 41.211 C18H32O2 280.4455 

21 9,12-Octadecadienoic acid (Z,Z)- 16.864    1.853 C18H32O2 280.4455 

22 Octadecanoic acid 16.935 6.170 C18H36O2 284.4772 

23 9,12-Octadecadienoic acid (Z,Z)- 18.122 0.333 C18H32O2 280.4455 

 

IV. DISCUSSION 

The bioactive constituents observed in the seeds of these grasses indicates their possible therapeutic 

potentials. For instance, the high concentration of n-Hexadecanoicacid observed in P. purpureum (table I) 

mainly serves as a protective component to the seeds because of pesticidal, nematicide and insecticidal 

properties.[11]The nemato-phagocytic potential of n-Hexadecanoic in the seeds of P. purpureum may be of 

paramount importance to the abdominal health of ruminants that ingest these plant’s part in the cause forage. n-

Hexadecanoic acid has also shown some notablemedicinal properties such as cancer preventive,antioxidant, 

hypochloesterolemic, antiandrogenic,haemolytic, and 5-Alpha reductase inhibitory properties.[12]The 

competitive inhibitory activity of n-hexadecanoic acid on phospholipase A2 enzyme [13], is responsible for the 

traditional use of oils reach in n-hexadecanoic acid for the treatment/management of inflammations attributed to 

rheumatoid arthritis. [14] 

The high concentration of 9,12-Octadecadienoic acid (Z,Z)-in the seedsof P. purpureum may be of 

protective effect to the plant. The release of 9,12-Octadecadienoic acid (Z,Z)- by dead ants, bees and 

cockroaches has been reported to serve as a repellant signal for others to exit the environment or to discourage 

them from entering the environment.[15]9,12-Octadecadienoic acid (Z,Z)- is an essintial omega-6 fatty acid 

with strong potential for treatment of hyperlipoidemia and atherosclerosis in humans.[16][17]There are 

prominent scientific evidence that the consumption  9,12-Octadecadienoic acid (Z,Z)- (linoleic acid) by humans 

has the potential to reduce the risk cardiovascular disease and diabetes,[18][19] thereby decreasing their 

associated mortality rate.[20]Cholesterol and low-density lipoprotein lowering potentials of 9,12-

Octadecadienoic acid (Z,Z)-  has been reported[21], while the American Heart Association advice on the 

reduction of cardio-vascular diseases by replacement of saturated fat with 9,12-Octadecadienoic acid.[22] 

The high concentration of Hexadecanoic acid, methyl ester in the seeds of E. Indica(table II) also 

revealed potential therapeutic properties imbedded in it. The methylester of Hexadecanoic acidnot only 

inhibitscellular phagocytic activity and nitric oxide(NO) production[11], it also causes a reduction in tumor 

necrosisfactor alpha (TNFα), Interleukin 10 (IL-10) and Prostaglandin E2 (PGE2) without a reducing effect on 

ATPlevels.[11]A high concentration of 9-Octadecenoic acid (Z)-, methyl ester (methyl oleate) was also 

observed in the seeds of E. Indica. 9-Octadecenoic acid (Z)-, methyl ester shares the same metabolic fate with 

cis-9-octadecenoic acid (oleic acid). Both compounds are first converted to oleoyl-CoA before been oxidized to 

acetyl-CoA. The produced acetyl-CoA is acted upon by acetyl-CoA dehydrogenase complex and the resultant 

citrate is funneled to citric acid cycle, which tantamount to energy generation through the electron transport 

chain.[23] Acetyl-CoA can also be used in fatty acid synthesis, while oleoyl-CoA can serve as a precursor for 

glycerol and diacylglycerol synthesis.[23]Aside serving as metabolic precursor for the synthesis of other 

compounds, Octadecenoic acid (Z)-, methyl ester enhances fatty acid oxidation in the liver, thereby increasing 

energy production. It also increases ketones production, which also serves as alternative energy source.[24] 

Therapeutically, Octadecenoic acid (Z)-, methyl ester has been reported to reduce cholesterol level and also 

show both anti-inflammatory and antioxidant effects.[25] 

https://en.wikipedia.org/wiki/Cardiovascular_disease
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Another prominent bioactive constituent in theseed of E. Indica isdelta-Tocopherol (C27H46O2). delta-

Tocopherol is a variant of tocopherol, in which the chroman-6-ol core at position 8 is replaced by a methyl 

group.It is a plant metabolite and a food antioxidant mainly found in soybean oil and maize oil, with the 

potential of scavenging free radicals and protecting cells from oxidative damage.[26] Jiang et al., [27] reported a 

synergetic ability of delta-tocopherol and gamma-tocopherol to elicit apoptotic reaction on androgen-sensitive 

prostate cancer cells within 72 hours of administration. This synergetic effect is induced by interrupting 

sphingolipid synthesis in the membranes of human prostate cancer cells.[28] 

The predominance of 9,12-Octadecadienoic acid (Z,Z)- (C18H32O2), in the seedsP. crinitum(table III) 

also reveals some therapeutic potentials embedded in this plant. 9,12-Octadecadienoic acid (Z,Z) has been 

reported to have both anti-arthritic and anti-inflammatory potentials.[29] Its cancer preventive, hepatoprotective 

and anti-coronary properties has been reported.[25] The high concentration of n-Hexadecanoic acidalso 

observed in the seeds P. crinitummay signify a possible specie relationship with P. purpureum. As reported 

earlier, n-Hexadecanoic acid has a wide spectrum of biochemical and therapeutic propertieswhich ranges from 

its antibacterial and antifungal properties, [30] to its ability to act directlyon T cells, thereby elicits 

immuneresponse modulation.[31]Lawrence et al.,[32] reported the ability of dietary conjugated n-Hexadecanoic 

acid to suppressed synthesisof inflammatory mediators such as prostaglandin E2, IL-6, IL-1β, Nitric oxide and 

TNFα as a resultant effectof Phospholipase A2 (PLA2) inhibition.[13]This indicates that some pathological 

conditions which are attributed to excessive and uncontrolled production ofinflammatory mediators such as 

rheumatoid arthritis, bronchial asthma,ulcerative colitis, psoriasis and Crohn’s diseasescan be controlled through 

consumption of n-Hexadecanoic acid rich diets.  

 

V. CONCLUSION 
The presence of notable bioactive constituents of therapeutic relevance observed in theseeds of these 

grasses were majorly synthesized as either protective compounds or energy store for potential germinating 

seedlings. However, these bioactive constituents may have a contributive effect on the health of ruminants that 

regularly graze on both their leaves and seeds. Integration of these seeds into human diets may also help in the 

control ofpathological conditions associated to unregulated secretion of inflammatory mediators. However, their 

isolation and purification may be promising in the development of novel pharmaceutical products for treatment 

of adverse pathological conditions.   

 

REFERENCES 
[1]. Mendonca-Filho RR. Bioactive Phytocompounds (BPs): New Approach on Modern PhytoscienceIn: AhmadI, Aqil F, Owais M. 

(eds.), Modern Phytomedicine. Turning Medicinal Plants into Drugs; John Wiley & Sons, Germany, 2006, Pp 10-22. ISBN: 978-3-

527-31530-7 

[2]. Simpson GM.  Plant Systematics: An Overview. In: Simpson GM. (ed.) Plant Systematics (Second Edition), Academic Press, USA, 
2010,Pp 3-16, https://doi.org/10.1016/B978-0-12-374380-0.50001-4. 

[3]. Ott JP, Klimešová J, Hartnett DC. The ecology and significance of below-ground bud banks in plants. Ann Bot., 2019, 123(7):1099-

1118.  https://doi: 10.1093/aob/mcz051. 
[4]. De Souza Abud AK, De Farias Silva CE. Bioethanol in Brazil:Status, Challenges and Perspectives to Improve the Production. In: 

Ramesh CR, Ramachandran S. Bioethanol Production from Food Crops, Academic Press,USA, 2019, Pp 417-

443.https://doi.org/10.1016/B978-0-12-813766-6.00021-7. 
[5]. Jalaludin A,Ngim, J, BakarBHJ, Alias Z. Preliminary findings of potentially resistant goosegrass (Eleusineindica) to glufosinate-

ammonium in Malaysia. Weed Biol. Manage., 2010,10 (4): 256-260. https://doi.org/10.1111/j.1445-6664.2010.00392.x 

[6]. Ecocrop.Ecocrop database. 2019; FAO, Rome, Italy.http://ecocrop.fao.org/ecocrop/srv/en/home 
[7]. FAO. The future of food and agriculture – Trends and challenges. Rome,Italy. 2017. ISSN 2522-722X(online) 

Kunkel G. (1984). Plants for human consumption, Koeltz Scientific Books, Hessen, Germany. 1984. ISBN: 874292169. 

[8]. Puccio P. PogonatherumCrinitum. In: Beltramini M.  (Trans.), Monaco Nature Encyclopedia. Foundation of Prince Albert II De 
Monaco, Monaco. 2019. 

[9]. Ohiri RC, Bassey EE.  Gas chromatography–Mass spectrometry analysis of constituent oil from Lingzhi or Reishi medicinal 

mushrooms Ganoderma lucidum (Agaricomycetes) from Nigeria. Inter. J. Med. Mushrooms, 2016, 18(4): 365–369. 
https://doi:10.1615/IntJMedMushrooms.v18.i4.100.  

[10]. Ohiri, RC, Amadi, AA. Isoje EI. Phytochemical Confinement in Sections of Pleurotus Tuber-regium (King Tuber Mushroom) 

Basidocarp Am.J.Biomed. Sci.,2018, 10(4): 195 - 201.  https://doi:10.5099/aj180400195. 
[11]. Vijisaral , E. D.; Arumugam , S. GC-MSanalysis of bioactive constituents of Indigoferasuffruticosa leaves. J. Chem. 

Pharmaceut.Res., 2014, 6 (8), 294-300. 

[12]. Giner-Larza, E. M.; Mánez, S.; Giner-Pons, R.M.; Carmen, R. M.; Ríos, J. L. Anti-inflammatory and anti-phospholipase A2activity 
of extracts from lanostane-rich species.J. Ethnopharm., 2000, 73, 61-69. 

[13]. McGaw LJ, Jager AK, van Staden J. Isolationof antibacterial fatty acids from Schotia 

brachypetala. Fitoterapia 2002, 73(5): 431-433 
[14]. "Earth News: Ancient 'smell of death' revealed". BBC. 9 September 2009.  

[15]. Yao XT, Ling PX, Jiang, S, Lai, PX, Zhu CG. Analysis of the essential oil from Gaillardia pulchellaFoug. and its antioxidant 

activity, J. Oleo. Sci. 2013; 62: 329-333. 
[16]. Aparna V, Dileep KV, Mandal PK,Karthe P,Sadasivan C,Haridas M. Anti-Inflammatory property of n-hexadecanoic acid: 

Structural evidence and kinetic assessment, Chem. Biol. Drug Des. 2012; 80: 434-439. 

 

https://pubchem.ncbi.nlm.nih.gov/compound/chroman-6-ol
https://doi.org/10.1016/B978-0-12-813766-6.00021-7
https://doi.org/10.1111/j.1445-6664.2010.00392.x
http://ecocrop.fao.org/ecocrop/srv/en/home
http://dx.doi.org/10.1615/IntJMedMushrooms.v18.i4.100
http://news.bbc.co.uk/earth/hi/earth_news/newsid_8232000/8232607.stm


Investigation of Bioactive Constituents in the Seeds of Three Herbaceous wild grasses.. 

*Corresponding Author: Reginald C. Ohiri                                                                                                 11 | Page 

[17]. Marangoni F,Agostoni C,Borghi C,Catapano A L, Cena H, Ghiselli A, La Vecchia C,Lercker G,Manzato E,Pirillo A,Riccardi 

G,Risé, P,Visioli F,Poli Andrea. Dietary linoleic acid and human health: Focus on cardiovascular and cardiometabolic effects. 
Atherosclerosis 2020,292: 90-98. doi:10.1016/j.atherosclerosis.2019.11.018.  

[18]. Mousavi SM,Jalilpiran Y, Karimi E,Aune D, Larijani B,Mozaffarian D, Willett, WC,Esmaillzadeh, A.Dietary Intake of Linoleic 

Acid, Its Concentrations, and the Risk of Type 2 Diabetes: A Systematic Review and Dose-Response Meta-analysis of Prospective 
Cohort Studies. Diabetes Care. 2021, 44 (9): 2173–2181. doi:10.2337/dc21-0438.  

[19]. Li J,Guasch-FerréM, Li, Y, Hu, FB. Dietary intake and biomarkers of linoleic acid and mortality: systematic review and meta-

analysis of prospective cohort studies. The American Journal of Clinical Nutrition, 2020; 112 (1): 150–167. 
doi:10.1093/ajcn/nqz349.  

[20]. Food Standards Australia New Zealand. Systematic review of the evidence for relationships between saturated, cis 

monounsaturated, cis polyunsaturated fatty acids and selected individual fatty acids, and blood cholesterol concentration.2016; Pp 
1-38. www.foodstandards.gov.au.  

[21]. Sacks FM, Lichtenstein AH, Wu JH, Appel LJ, Creager MA, Kris-Etherton PM, Miller M, Rimm EB, Rudel LL, Robinson JG, 

Stone NJ, Van Horn LV.Dietary Fats and Cardiovascular Disease: A Presidential Advisory From the American Heart Association. 
Circulation. 2017;136 (3): e1–e23. https//doi:10.1161/CIR.0000000000000510. 

[22]. Nelson DL, Cox MM. Lehninger Principle of Biochemistry, 3rd Ed; Worth Publishers, Madison Avenue, New York,USA. 2000; Pp 

567 – 605. 
[23]. Guimarães A,Venâncio A. The Potential of Fatty Acids and Their Derivatives as Antifungal Agents: A Review. Toxins2022, 

14:188. https://doi.org/10.3390/toxins14030188. 

[24]. Krishnamoorthy K, Subramaniam P. Phytochemical Profiling of Leaf, Stem, and Tuber Parts ofSolenaamplexicaulis (Lam.) Gandhi 
Using GC-MS. Int Sch Res Notices, 2014; 2014:567409. https://doi: 10.1155/2014/567409.  

[25]. Jiang Q. Natural forms of vitamin E: metabolism, antioxidant, and anti-inflammatory activities and their role in disease prevention 

and therapy. Free Radic Biol Med. 2014; 72:76-90. doi: 10.1016/j.freeradbiomed.2014.03.035.  
[26]. Jiang Q, Wong J, Fyrst H, Saba JD, Ames BN. Gamma-tocopherol or combinations of vitamin E forms induce cell death in human 

prostate cancer cells by interrupting sphingolipid synthesis. Proc Natl Acad Sci USA. 2004;101:17825–30.  

[27]. Lee IM, Cook NR, Gaziano JM, Gordon D, Ridker PM, Manson JE, et al. Vitamin E in the primary prevention of cardiovascular 
disease and cancer: The Women’s Health Study: A randomized controlled trial. JAMA. 2005;294:56-65.  

[28]. Guixiang Z, Terry DE, Keith RM, John PVH,Peter JG, Sheila GW, Penny MKE.Anti-inflammatory effects of polyunsaturatedfatty 

acids in THP‐1 cells. Biochem. Biophys. Res. Commun., 2005;336:909 – 917. 
[29]. Yu Y, Correll PH, Vanden-Heuvel JP.Conjugated linoleic acid decreases productionof pro-inflammatory products in 

macrophages:evidence for a PPAR gamma dependentmechanism,” Biochim. Biophys. Acta. 2002;1581: 89 – 99. 

[30]. Agoramoorthy M, Chandrasekaran V, Venkatesalu MJH. Antibacterial andantifungal activitiesof fatty acid methyl estersof the 

blind‐your‐eye mangrove from India.Braz. Jour. Microbiol. 2007;38: 739 – 742. 
[31]. Lawrence JL, Eric GB, Robert BZ. Treatmentof rheumatoid arthritis with gamma linolenicacid. Ann. Intern. Med. 1993; 119: 129. 

 

 

 

https://www.sciencedirect.com/science/article/abs/pii/S0021915019315758
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.atherosclerosis.2019.11.018
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.2337%2Fdc21-0438
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326588
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326588
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Fajcn%2Fnqz349
https://www.foodstandards.gov.au/consumer/labelling/nutrition/Documents/Systematic%20review%20fatty%20acids%20cholesterol.pdf
https://www.foodstandards.gov.au/consumer/labelling/nutrition/Documents/Systematic%20review%20fatty%20acids%20cholesterol.pdf
https://doi.org/10.1161%2FCIR.0000000000000510
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1161%2FCIR.0000000000000510

