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Abstract
[bookmark: _GoBack]A comparative phytochemical and gas chromatography–mass spectrometry (GC–MS) investigation was carried out on the leaves and stems of Triumfetta tomentosa Boj. and Triumfetta rhomboidea Jacq. (family: Malvaceae) to evaluate their phytochemical composition and bioactive constituents. Standard qualitative and quantitative phytochemical assays revealed the presence of tannins, saponins, and flavonoids in the leaves of both species, whereas alkaloids were absent. The stems of T. tomentosa contained saponins and tannins but lacked flavonoids and alkaloids. Quantitative determinations indicated that alkaloids ranged from 0.04 to 0.16 mg/mL, saponins from 0.81 to 1.51 mg/mL, tannins from 80 to 300 mg/mL, and flavonoids from 0.64 to 1.03 mg/mL. GC–MS profiling of dichloromethane extracts identified 59 compounds each in the leaf samples, 59 in the stem of T. tomentosa, and 56 in the stem of T. rhomboidea. Major constituents common to both species included phytol, stigmasterol, campesterol, and n-hexadecanoic acid in the leaves, and phytol, campesterol, stigmasterol, β-sitosterol, apiol, and vitamin E in the stems. The predominant compounds in T. rhomboidea were 4,22-stigmastadiene-3-one (15.59%), 4,4,6a,6b,8a,11,11,14b-octamethyl-1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,14,14a,14b-octadecahydro-2H-picen-3-one (11.38%), stigmasterol (10.67%), squalene (8.22%), and cholest-4-en-3-one (6.76%). In T. tomentosa, β-sitosterol (14.15%), lup-20(29)-en-3-one (13.03%), and vitamin E (3.65%) were most abundant. The detection of these metabolites, known for antimicrobial, antioxidant, and anti-inflammatory activities, underscores the pharmacological potential of both species. The occurrence of shared sterols and fatty acid derivatives suggests close chemotaxonomic affinity between the two species, whereas variations in the concentration and diversity of compounds reflect distinct metabolic adaptations within the genus Triumfetta.
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Introduction 
Malvaceae or the mallows is a family of flowering plants estimated to contain 244 genera with 4225 known species (Judd et al., 2008; Christenhusz and Byng, 2016). The circumscription of the Malvaceae is controversial, the traditional Malvaceae sensu stricto comprise of a very homogeneous and cladistically monophyletic group. Triumfetta belongs to the family malvacea known as burbark or burweed common name. The plant is commonly found in florida, barmuda, central and south America as well as in West Africa. Triumfetta is widely used plant in African traditional medicine as its various parts are employed to treat several diseases. It is used across Africa for various ailments such as hepatitis, asthenia, muscle pain, diarrhea etc. Triumfetta is a fast-growing plant that is widely spread in moister area in the tropics. It can be successfully grown in sandy and clay soil with pH values between 5.5 and 8.0 (Nwafor et al, 2001). The aim of this study is to evaluate the phytochemical constituent of the species alongside with the Gas chromatography and mass spectrometry (GC-MS) to identify and quantify the different compounds present in T. tomentosa and T. rhomboidea. 
2. MATERIALS AND METHODS
2.1 Study Area
This research was carried out in Akwa Ibom State, Nigeria.
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Fig. 1: Map of Akwa Ibom State showing two areas that the plant sample were collected.
2.2 Collection and Authentication of Plant Materials
This plant samples were collected in different Areas in Ikot Udota in Eket Local Government Area and Use Offot in Uyo Local Government Area of Akwa Ibom State between September and October, 2021 and at their flowering stage.
Fresh plant samples were collected from the field into a sack back with specimen numbers, collection point using global position system (GPS) and date written on the field notebook.
The plant materials were identified and authenticated by taxonomist, Mr. Omodot Umoh using the Flora of West Tropical Africa.
2.3 Phytochemical Screening    
[bookmark: _Toc115792669]2.4  Preparation of Plant Extracts
[bookmark: _Toc115792670]The leaf and stem were pulverized. They were macerated in 50% ethanol and was allowed in that state for 72 hours. After, it was filtrated and the residue discarded while the filtrate was concentrated using a water-bath. The concentrated extracts were stored in beakers and labelled accordingly.
2.5 Qualitative Analysis on Phytochemical Constituents.
Test for alkaloids: About 0.5g each of the plant extract was stirred with 5ml in 5% Hydrochloric acid (HCL) on a steam bath and then filtered. 1ml of the filtrate was treated with a few drops of Mayer’s reagent and on a second 1ml portion treated similarly with Dragendorff’s reagent. Turbidity or precipitation of cream and pink or red colouration respectively indicated in the test. The third 1ml portion was treated with a few drops of picric acid. While a yellow precipitate was taken as preliminary evidence for the presence of alkaloids (Sofowora, 1993).
[bookmark: _Toc115792671]2.6 Saponins Test
Frothing Test: About 0.5g of each extract was shaken vigorously with distilled water in a test tube. Frothing that persisted on warning was taken as preliminary evidence for the presence of saponnins (Sofowora, 1993).
Sodium Bicarbonate Test: About 0.5g of each extract was added with 5% sodium bicarbonate and Fehling’s solution A & B and boiled. Presence of brown precipitate was termed as a positive test (Trease and Evans, 1989)
[bookmark: _Toc115792672]2.7 Tannins Test
Ferric Chloride Test: About 0.5g of each plant extract was stirred with 10mls of distilled water and filtered. To the filtrate was added 5% Ferric Chloride reagent. A blue-black, green or blue-green precipitate was taken as evidence for the presence of tannins (Trease and Evans, 1989)
Bromine water Test: About 5 drops of each plant extract solution was mixed with 10ml distilled water and bromide water. Decolourisation of bromine water indicated the presence of tannins (Trease and Evans, 1989).
[bookmark: _Toc115792673]2.8 Anthraquninones Test
Borntrager’s Test for for the free Hydroxyanthraquinones: 0.5 of each plant extract was shaken with 10ml benzene and filtered. To the filtrate were added 10% ammonia solution and the mixture shaken. The presence of a pink, red or violet colouration in the ammonical (lower) phase indicated the presence of free anthraquinones (Trease and Evans, 1989).
Borntrager’s Test for Combined Anthraquinones: 0.51% of each plant extract was boiled with 10ml dilute Sulphuric acid and filtered while hot. The filtrate was shaken with 5ml benzene and 10% ammonia solution solution was added to the separate benzene layer. A pink or violet colouration in the ammonia (lower layer) indicated the presence of anthraquinone derivatives (Sofowora, 1993).

[bookmark: _Toc115792674]2.9 Flavonoids Test
Shinoda Reduction Test: Few pieces of magnesium metal were added to 5ml of each plant extract solution. The solution was obtained by using concentrated hydrochloric acid to dissolve the extract. The formation of orange (Flavones), red (Flavonols), crimson or magenta colouration was taken as evidence of preliminary presence of flavonoids (Trease and Evans, 1999).

[bookmark: _Toc115792675]2.10 Cardiac Glycosides
Salkowskis Test (TERPENOIDS): 0.5 of each plant extract was dissolved in 2ml of chloroform. Concentrated Sulphuric acid was carefully added by running it down the side of the test tube. A reddish brown colour at the interphase indicated the presence of aglycone portion of cardiac glycosides (Sofowora, 1993).
Keller-Killiani Test: 0.5 of each plant extract was dissolved in 2ml glacial acetic acid. This was then underplayed with 1ml concentrated sulphuric acid. A brown ring obtained at the interphase indicates the presence of deoxy-sugar characteristic of cardenolide. A violet ring may appear below the brown ring while in the acetic acid layer a greenish ring form just above the brown ring and gradually spread throughout this layes (Sofowora, 1993)
Liebermann Test (STERIODS): About 0.5g of each plant extract was added 3mls of chloroform and filtered. 10 drops of acetic anhydride was added to the filtrate along with 2 drops of concentrated Sulphuric acid. A reddish brown or violet ring at the interphase is a positive test while a bluish colour could be suspected to be steroids (Trease and Evans, 1999).
[bookmark: _Toc115792676]2.11 Test for Steroid
Each sample (0.30g) weighed into a beaker was mixed with 20cm3 of ethanol; the component was extracted for 2 hours. To the ethnolic extract of each sample (5cm3) was added 2cm3 acetic anhydride followed with 2cm3 of concentrated tetraoxosulphate (VI) acid. A violet to blue or green color change in sample(s) indicates the presence of steroids.
Test for Terpenoids: Sample (0.30g) was weighed into a beaker and extracted with 30cm3 and component extracted for 2hours. A mixture of chloroform (2cm3) and concentrated tetraoxosulphate (VI) acid (3cm3) was added to 5cm3 of each extract to form a layer. The presence of a reddish brown colouration at the interface shows positive results for the presence of terpenoids.
[bookmark: _Toc115792677]
2.11 Quantitative Analysis on Phytochemical Constituents
Alkaloids: Estimation of Alkaloids determination of alkaloids was using Harborne (1973) method. To 5g of the sample, 200ml of 10% acetic acid in ethanol was added and covered and allowed to stand for 4h. It was filtered and the filtrate was concentrated on a water bath to one quarter of the original volume. Concentrated NH4OH was added drop wise to the filtrate until precipitation was complete. The whole solution was allowed to settle and the precipitate was collected and washed with dilute NH4OH and then filtered. The residue is the alkaloid, which was dried and weighed.
Saponins: The method used was that of Obdoni and Ochuko (2001). To 20g of the ground sample, 100ml of 20% aqueous ethanol was added. The samples were heated over a hot water bath for 4h with continuous stirring at about 55oC. The mixture was filtered and the residue re-extracted with another 200ml 20% ethanol. The combined extracts were reduced to 40ml over water bath at about 90oC. The concentrate was transferred into a 250ml separation funnel and 20ml of diethyl ether was added and shaked vigorously. The aqueous layer was recovered while the ether layer was discarded. The purification process was repeated. 60ml of n-butanol was added. The combined n-butanol extracts were washed twice with 10ml of 5% aqueous sodium chloride. The remaining solution was heated in a water bath for evaporation and were further dried in the oven to a constant weight; the saponin content was calculated.
Tannins: Tannin. Analytical method for quantitative determination of tannin was according to Amadi et al. (2004) and Ejikeme et al. (2014). By dissolving 50g of sodium tungstate (Na2Wo4 ) in 37cm3 of distilled water, folin-Denis reagent was made. To the reagent prepared above, 10g of phosphomolybdic acid (H3PMo12O40) and 25cm3 of orthophosphoric acid (H3PO4) were added.
Two-hour reflux of the mixture was carried out, cooled, and diluted to 500cm3with distilled water. One gram of each wood powder (sample) in a conical flask was added to 100cm3 of distilled water. This was boiled gently for 1h on an electric hot plate and filtered using number 42(125mm) Whatman filter paper in a 100cm3 volumetric flask. Addition of 5.0 cm3 Folin-Denis reagent and 10cm3 of saturated Na2CO3 solution into 50cm3 of distilled water and10cm3 of dilute extract (aliquot volume) was carried out after being pipetted into a 100cm3 conical flask for colour development. The solution was allowed to stand for 30 minutes in a water bath at a temperature of 25oC after thorough agitation. With the aid of a spectrum lab 23A spectrophotometer optical density was measured at 700nm and compared on a standard tannic acid curve. Dissolution of 0.20g of tannic acid in distilled water and dilution to 200cm3 mark (1mg/cm3) were used to obtain tannic standard curve. Varying concentrations (0.2-1.0mg/cm3) of the standard tannic acid solution were pipetted into five different test tubes to which Folin-Denis reagent (5cm3) and saturated Na2CO3  (10cm3) solution were added and made up to the 100cm3 mark with distilled water. The solution was left to stand for 30minutes in a water bath at 25oC. Optical density was ascertained at 700nm with the aid of a Spectrum Lab 23A spectrophotometer. Optical density (absorbance) versus tannic acid concentration was plotted.
Flavonoids: 10g of plant sample was repeatedly extracted with 100ml of 80% aqueous methanol at room temperature. The whole solution was filtered through a Whatman NO.42 filter paper into a pre weighed 25oml beaker. The filtrate was transferred into a water bath and allowed to evaporate to dryness and weighed (Krishnaiah et al., 2009).
[bookmark: _Toc115792679]2.12 Gas Chromatography and Mass Spectrometry (GC-MS) analysis
The GCMS was used in the analysis included a fused silica column packed with Elite-1 and the components were separated using helium as a carrier gas at a constant flow rate of 1 ml/min. Dichloromethane extracts of 2 µL of the Triumfetta species were used for GC–MS analysis. The sample extracts were injected into the instrument and detected. During the 23rd min of the GC extraction process, the oven was maintained at a temperature of 290 °C with 2 min. Mass spectra were obtained at 70 eV, a scan interval of 0.5 s, and fragments from 40 to 440 Da. The relative % amount of each component was calculated by comparing its average peak area to the total areas.
3 RESULTS
[bookmark: _Toc115859780]Table 1:	Qualitative Phytochemical screening of Triumfetta rhomboidea & Triunmfetta tomentosa
		
Plant 	             T. rhomboidea	T.tomentosa	T. rhomboidea     T.tomentosa
Constituents	    leaf 			leaf		stem		       Stem	

Alkaloids	__			__		__			__
Saponnins	+			+		+			+
Tannins	+			+		+			+
Flavonoids	+			+		+			__
______________________________________________________________________LEGEND: + = Positive, - = Negative


The qualitative phytochemical screening of Triumfetta rhomboidea in both leaves and stems showed the presence flavonoid, saponins, and tannins while Alkaloid was absent in both leaves and stems. In Triumfetta tomentosa revealed the presence of flavonoids, saponins and Tannins in leaf, while alkaloid was absent in leaf of T. tomentosa. The stem also revealed the presence saponins and tannins while Akaloids, flavonoids, were all absent in the stem of T tomentosa (Table 1).
[bookmark: _Toc115859781]
Table 2:  Quantitative Phytochemical Screening of Triumfetta rhomboidea and Triumfetta tomentosa
	Plant Constituent
	Triumfetta rhomboidea leaf
	Triumfetta rhomboidea stem
	Triumfetta tomentosa leaf
	Triumfetta tomentosa stem

	Alkaloids (mg/ml)
	0.16
	0.11
	0.08
	0.04

	Saponins (mg/ml)
	1.43
	0.81
	1.51
	0.96

	Tannins (mg/ml)
	300
	100
	250
	80

	Flavonoid (mg/ml)
	0.83
	0.76
	1.03
	0.64

	
	
	
	
	



Phytochemical screening of T. rhomboidea and T. tomentosa with four chemical constituents extracted from the two plant species. Alkaloids that was present were quantifed in the leaves T. romboidea and T. tomentosa were 0.16mg/ml and 0.08mg/ml while stem were 0.11mg/ml and 0.04mg/ml respectively. Saponins was also quantifed in leaves of T. romboidea and T. tomentosa were 1.43mg/ml and 1.51mg/ml while stem were 0.81 and 0.96mg/ml, Tannin appeared to be most abundant with the following values of 300mg/ml and 250mg/ml in both leaves of T. romboidea and T. tomentosa while stem of both species had 100mg/ml and 80mg/ml, flavonoids were 0.83mg/ml and 1.03mg/ml in leaves of T. romboidea and T. tomentosa, 0.76mg/ml and 0.64mg/ml in stems T. romboidea and T. tomentosa (Table 2).
PHYTOCHEMICAL COMPOSITION OF DICHLOROMETHANE LEAF EXTRACT OF Triumfetta rhomboidea BY GCMS ANALYSIS
	
S/N
	
RETEATION TIME
	
COMPOUND NAME
	
MOLECULAR FORMULA
	
MOLECULAR WEIGHT
	
AREA %

	1
	10.301
	Acetic acid, 10,11-dihydroxy-3,7,11-trimethyl-dodeca-2,6-dienyl ester
	
C17H30O4
	
298
	0.17

	2
	10.954
	Caryophyllene
	C15H24
	204
	0.06

	3
	11.305
	Humulene
	C15H24
	204
	0.06

	4
	11.470
	Bicyclo[4.4.0]dec-5-en-4-one-1-carboxylic acid
	C11H14O3
	194
	0.06

	5
	11.766
	2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl
	C11H16O2
	180
	0.21

	6
	12.257
	1,2,3,5,6,7,8,8a-Octahydro-8-methyl-2-(1-methylethyl)-(4H)1,4a-(epoxymethano)naphthalen-4-one
	C15H24O2
	236
	0.23

	7
	12.557
	Caryophyllene oxide
	C15H24O
	220
	0.15

	8
	12.796
	cis-Z-.alpha.-Bisabolene epoxide
	C15H24O
	220
	0.21

	9
	12.982
	Ethanone, 1,1'-(5-hydroxy-2,2-dimethylbicyclo[4.1.0]heptane-1,7-diyl)bis-, (1.alpha.,5.beta.,6.alpha.,7.alpha.)-
	C13H20O3
	224
	0.24

	10
	13.125
	1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8-octahydro-1,1,4a,7-tetramethyl-, cis
	C15H26O
	222
	0.18

	11
	13.207
	.alpha.-Cadinol
	C15H26O
	222
	0.29

	12
	13.363
	Androstan-17-one, 3-ethyl-3-hydroxy-, (5.alpha.)-
	C21H34O2
	318
	0.24

	13
	13.502
	2-Cyclohexen-1-one, 4-(3-hydroxybutyl)-3,5,5-trimethyl
	C13H22O2
	:210
	0.34

	14
	13.785
	cis-Z-.alpha.-Bisabolene epoxide
	C15H24O
	220
	0.30

	15
	13.949
	Acetic acid, 2-(2,2,6-trimethyl-7-oxa-bicyclo[4.1.0]hept-1-yl)-propenyl ester
	C14H22O3
	238
	0.28

	16
	14.167
	Acetic acid, 2-(2-acetoxy-2,5,5,8a-tetramethyldecalin-1-yl)-
	C18H30O4
	310
	0.31

	17
	14.249
	5,5,8a-Trimethyl-3,5,6,7,8,8a-hexahydro-2H-chromene
	C12H20O
	:180
	0.34

	18
	14.649
	Cyclohexene, 1,5,5-trimethyl-6-acetylmethyl
	C12H20O
	180
	0.19

	19
	14.794
	6-Acetyl-4,4,7-trimethylbicyclo[4.1.0]heptan-2-one
	C12H18O2
	194
	0.78

	20
	14.919
	3,7,11,15-Tetramethyl-2-hexadecen-1-o
	C20H40O
	296
	1.84

	21
	15.001
	:Aromadendrene oxide-(2)
	C15H24O
	220
	0.35

	22
	15.121
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	0.56

	23
	15.278
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	0.52

	24
	15.530
	Hexadecanoic acid, methyl ester
	C17H34O2
	270
	0.20

	25
	15.658
	Dibutyl phthalate
	C16H22O4
	278
	0.26

	26
	15.892
	n-Hexadecanoic acid
	C16H32O2
	256
	1.57

	27
	16.369
	4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester
	C13H15NO3
	233
	0.78

	28
	17.180
	Phytol
	C20H40O
	296
	0.97

	29
	17.333
	9,12-Octadecadienoic acid
	C18H32O2
	280
	0.31

	30
	17.402
	Oleic Acid
	C18H34O2
	282
	0.59

	31
	17.636
	Octadecanoic acid
	C18H36O2
	284
	0.29

	32
	18.267
	Eicosane
	C20H42
	282
	1.41

	33
	19.050
	3,3'-Bi-p-menthane
	C20H38
	278
	0.17

	34
	19.302
	4-Methyl-4-nonadecene
	C20H40
	280
	0.17

	35
	19.447
	4,8,12,16-Tetramethylheptadecan-4-olide
	C21H40O2
	324
	0.16

	36
	19.736
	5,6-Dihydro-3a-ergosterol
	C28H46O
	398
	0.70

	37
	20.768
	2-Ethylbutyric acid, eicosyl ester
	C26H52O2
	396
	0.17

	38
	21.085
	Bis(2-ethylhexyl) phthalate
	C24H38O4
	390
	0.32

	39
	21.394
	Campesterol
	C28H48O
	400
	5.53

	40
	21.500
	:Eicosane
	C20H42
	:282
	0.66

	41
	21.583
	7,22-Ergostadienone
	C28H44O
	396
	0.72

	42
	22.065
	Stigmasterol
	C29H48O
	412
	10.67

	43
	22.243
	Pregnan-3-one, (5.alpha.)
	C21H34O
	302
	2.40

	44
	22.459
	Ergosta-4,22-dien-3-one
	C28H44O
	396
	0.98

	45
	22.592
	(6aR,10aR)-3-(1,1-Dimethylbutyl)-6a,7,10,10a-tetrahydro-6,6,9-trimethyl-6H-dibenzo[b,d]pyran
	:C22H32O
	312
	1.34

	46
	22.761
	Ergost-22-en-3-ol, (3.beta.,5.alpha.,22E,24R)-
	C28H48O
	400
	2.40

	47
	22.997
	4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,14,14a,14b-octadecahydro-2H-picen-3-one
	C30H48O
	424
	11.38

	48
	23.167
	:Eicosane
	C20H42
	282
	1.77

	49
	23.409
	Squalene
	C30H50
	410
	8.22

	50
	23.504
	Cholest-4-en-3-one
	C27H44O
	384
	6.76

	51
	23.581
	A'-Neogammacer-22(29)-en-3-one
	C30H48O
	424
	1.29

	52
	23.716
	Ergosta-4,6,8(14),22-tetraen-3-one
	C28H40O
	392
	6.03

	53
	24.063
	4,22-Stigmastadiene-3-one
	C29H46O
	410
	15.59

	54
	24.129
	6,10,14,18,22-Tetracosapentaen-2-ol, 3-bromo-2,6,10,15,19,23-hexamethyl-
	:C30H51BrO
	506
	0.95

	55
	24.183
	Stigmasta-7,25-dien-3-ol, (3.beta.,5.alpha.)
	C29H48O
	412
	0.95

	56
	24.371
	2-Azapentane-1,5-dione, 4-methyl-1,5-diphenyl-3-(p-tolyl)-
	C24H23NO2
	357
	2.83

	57
	24.425
	Cyclopropa[5,6]-33-norgorgostan-3-ol, 3',6-dihydro-, (3.beta.,5.beta.,6.alpha.,22.xi.,23.xi.)-
	C30H50O
	426
	1.47

	58
	24.741
	Ergosta-5,7,22-trien-3-ol, acetate, (3.beta.,22E)
	C30H46O2
	438
	1.63

	59
	24.800
	trans-Geranylgeraniol
	:C20H34O
	290
	0.42

	
	
	
	
	
	100.00


[bookmark: _Toc115860101]
Table. 3: GCMS profile of dicloromethane leaf extract of Triumfetta tomentosa
GCMS profile of dichloromethane leaf extract of triumfetta tomentosa  identified and quantified 59 compounds: Acetic acid, 10,11-dihydroxy-3,7,11-trimethyl-dodeca-2,6-dienyl ester, Caryophyllene, Humulene, Bicyclo[4.4.0]dec-5-en-4-one-1-carboxylic acid, 1,2,3,5,6,7,8,8a-Octahydro-8-methyl-2-(1-methylethyl)-(4H)1,4a-(epoxymethano)naphthalen-4-one, Caryophyllene oxide, cis-Z-.alpha.-Bisabolene epoxide, Ethanone, 1,1'-(5-hydroxy-2,2-dimethylbicyclo[4.1.0]heptane-1,7-diyl)bis-,(1.alpha.,5.beta.,6.alpha.,7.alpha.)-,1H-Benzocyclohepten-7-ol, ,3,4,4a,5,6,7,8-octahydro-1,1,4a,7-tetramethyl-, cis, .alpha.-Cadinol, Androstan-17-one, 3-ethyl-3-hydroxy-, (5.alpha.)-, 2-Cyclohexen-1-one, 4-(3-hydroxybutyl)-3,5,5-trimethyl cis-Z-.alpha.-Bisabolene epoxide, Acetic acid, 2-(2,2,6-trimethyl-7-oxa-bicyclo[4.1.0]hept0-1- yl)-propenyl ester, Acetic acid, 2-(2, acetoxy-2,5,5,8a-tetramethyldecalin-1-yl)-, 5,5,8a- Trimethyl-3,5,6,7,8,8a-hexahydro-2H-chromene, Cyclohexene, 1,5,5-trimethyl-6- acetylmethyl, 6-Acetyl-4,4,7-trimethylbicyclo[4.1.0]heptan-2-one, 3,7,11,15-Tetramethyl-2-hexadecen-1-o,:Aromadendrene oxide-(2), 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, Hexadecanoic acid, methyl ester, Dibutyl phthalate, n-Hexadecanoic acid, 4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester, Phytol, 9,12-Octadecadienoic acid, Oleic Acid, Octadecanoic acid, Eicosane, 3,3'-Bi-p-menthane, 4-Methyl-4-nonadecene, 4,8,12,16,,,, Tetramethylheptadecan-4-olide, 5,6-Dihydro-3a-ergosterol, 2-Ethylbutyric acid, eicosyl ester, Bis(2-ethylhexyl) phthalate, Campesterol, :Eicosane, 7,22-Ergostadienone, Stigmasterol, Pregnan-3-one, (5.alpha.), Ergosta-4,22-dien-3-one (6aR,10aR)-3-(1,1-Dimethylbutyl)-6a,7,10,10a-tetrahydro-6,6,9-trimethyl-6H-dibenzo[b,d]pyran,Ergost-22-en-3-ol, (3.beta.,5.alpha.,22E,24R)-, :Eicosane, Squalene, Cholest-4-en-3-one, A'-Neogammacer-22(29)-en-3-one,Ergosta-4,6,8(14),22-tetraen-3-one,4,22-tigmastadiene-3-one, 6,10,14,18,22-Tetracosapentaen-2-ol, 3-bromo-2,6,10,15,19,23-hexamethyl-, Stigmasta-7,25-dien-3-ol, (3.beta.,5.alpha.) 2-Azapentane-1,5-dione, 4-methyl-1,5-diphenyl-3-(p-tolyl)-Cyclopropa[5,6]-33,norgorgostan-3-ol,3',6-dihydro-, (3.beta.,5.beta.,6.alpha.,22.xi.,23.xi.)-, Ergosta-5,7,22-trien-3-ol, acetate, (3.beta.,22E) trans-Geranylgeraniol
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GC-MS Table of dicloromethane leaf extract of Triumffetta rhomboidea
	S/N
	Retention time
	Compound 
name
	Molecula formula
	Molecula 
weight
	Percentage 
Area

	1
	11.470
	Bicyclo[4.4.0]dec-5-en-4-one-1-carboxylic acid
	C11H14O3
	150
	0.44

	2
	11.573
	.beta.-copaene
	C15H24
	204
	0.10

	3
	11.738
	2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl
	C11H16O2
	180
	0.15

	4
	12.584
	2,4,5,5,8a-Pentamethyl-4a,5,6,7,8,8a-hexahydro-2H-chromene
	C14H24O
	208
	0.30

	5
	12.800
	12-Oxabicyclo[9.1.0]dodeca-3,7-diene, 1,5,5,8-tetramethyl-, [1R-(1R*,3E,7E,11R*)]
	C15H24O
	138
	0.28

	6
	12.848
	1,9,12,15-Octadecatetraene, 1-methoxy
	C19H32O
	276
	0.42

	7
	12.929
	4,4-Dimethyladamantan-2-ol
	C12H20O
	180
	0.37

	8
	13.002
	Fumaric acid, dec-4-enyl heptadecyl ester
	C31H56O4
	492
	0.64

	9
	13.158
	2-Cyclohexen-1-one, 3,5,5-trimethyl-4-(3-oxobutyl)
	C13H20O2
	208
	0.50

	10
	13.208
	alpha.-Cadinol
	C15H26O
	222
	0.35

	11
	13.372
	1H-Cycloprop[e]azulen-4-ol, decahydro-1,1,4,7-tetramethyl-, [1aR-(1a.alpha.,4.beta.,4a.beta.,7.alpha.,7a.beta.,7b.alpha.)]
	C15H26O
	222
	0.33

	12
	13.504
	2-Cyclohexen-1-one, 4-(3-hydroxybutyl)-3,5,5-trimethyl
	C13H22O2
	210
	0.94

	13
	13.173
	Ppropiolic acid, 3-(1-hydroxy-2-isopropyl-5-methylcyclohexyl)
	C13H20O3
	224
	1.26

	14
	13.792
	4aH-Cycloprop[e]azulen-4a-ol, decahydro-1,1,4,7-tetramethyl-, [1aR (1a.alpha.,4.beta.,4a.beta.,7.alpha.,7a.beta.,7b.alpha.)]
	C15H26O
	222
	0.20

	15
	14.174
	2,6,8-Trimethylbicyclo[4.2.0]oct-2-ene-1,8-diol
	C11H18O2
	182
	0.75

	16
	14.251
	5,5,8a-Trimethyl-3,5,6,7,8,8a-hexahydro-2H-chromene
1
	C12H20O
	180
	0.21

	17
	14.506
	1-Tetradecene
	C14H28
	196
	0.23

	18
	14.793
	Propionic acid, 3-(3-methyl-5-oxo-4,5-dihydro-1H-pyrazol-4-yl)
	C7H10N2O3
	170
	1.28

	19
	14.922
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	4.78

	20
	15.000
	2-Hexadecene, 3,7,11,15-tetramethyl-, [R-[R*,R*-(E)]]
	C20H40
	280
	0.37

	21
	15.119
	3,7,11,15-Tetramethyl-2-hexadecen-1-o
	C20H40O
	296
	0.67

	22
	15.279
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	1.15

	23
	15.633
	Benzoic acid, 5-azido-2-nitro-, 5-(3,3-dimethyloxiranyl)-3-methyl-2-pentenyl ester,
	C17H20N4O5
	360
	0.30

	24
	15.872
	n-Hexadecanoic acid $$ Hexadecanoic acid
	C16H32O2
	256
	1.91

	25
	16.067
	Cyclohexanol, 1-methyl-4-(1-methylethenyl)
	C10H18O
	154
	0.87

	26
	16.167
	Stigmasta-5,22-dien-3-ol, acetate, (3.beta.)
	C31H50O2
	454
	1.84

	27
	16.361
	4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester
	C13H15NO3
	233
	3.28

	28
	17.182
	Phytol
	C20H40O
	296
	3.18

	29
	17.353
	9,12,15-Octadecatrienoic acid
	C18H30O2
	278
	0.94

	30
	18.385
	Vitamin E
	C29H50O2
	430
	3.65

	31
	18.958
	8-Heptadecene
	C17H34
	238
	0.24

	32
	19.047
	3,3'-Bi-p-menthane
	C20H38
	278
	0.42

	33
	19.175
	Butyrophenone, 2-pheny
	C16H16O
	224
	0.81

	34
	19.292
	Cyclohexane, (1-butylhexadecyl)
	C26H52
	364
	0.66

	35
	19.443
	4,8,12,16-Tetramethylheptadecan-4-olide
	C21H40O2
	324
	0.52

	36
	19.650
	Stigmasta-5,22-dien-3-ol, acetate, (3.beta.)
	C31H50O2
	454
	2.43

	37
	19.742
	2,2,4-Trimethyl-3-(3,8,12,16-tetramethyl-heptadeca-3,7,11,15-tetraenyl)-cyclohexanol
	C30H52O
	428
	2.40

	38
	19.858
	1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl-6-ethenye-10,14-dimethylene-pentadec-4-enyl)cyclohexane
	C33H56
	452
	2.77

	39
	20.615
	11-Dehydrocorticosterone
	C21H28O4
	344
	1.14

	40
	20.770
	2-Ethylbutyric acid, eicosyl ester
	C26H52O2
	396
	0.46

	41
	21.083
	Phthalic acid, di(2-propylpentyl) ester
	C24H38O4
	390
	0.31

	42
	21.316
	Campesterol
	C28H48O
	400
	2.38

	43
	21.517
	1-phenethyl-4-hydroxypiperidine
	C13H19NO
	205
	0.71

	44
	21.947
	Stigmasterol
	C29H48O
	412
	4.51

	45
	22.144
	Pregnan-3-one, (5.alpha.)
	C21H34O
	302
	0.97

	46
	22.625
	Stigmastane-3,6-dione, (5.alpha.)
	C29H48O2
	428
	0.83

	47
	22.979
	beta.-Sitosterol
	C29H50O
	414
	14.15

	48
	23.115
	:Stigmastanol
	C29H52O
	416
	0.99

	49
	23.241
	rans-Geranylgeraniol
	C20H34O
	290
	0.32

	50
	23.402
	Acetic acid, 4-acetoxy-3-(3,7,11-trimethyl-dodeca-2,6,10-trienyl)-phenyl ester
	C25H34O4
	398
	4.30

	51
	23.584
	Lup-20(29)-en-3-one
	C30H48O
	424
	13.03

	52
	23.740
	1-Pyrrolidinebutanoic acid, 2-[(1,1-dimethylethoxy)carbonyl]-.alpha.-nitro-, 2,6-bis(1,1-dimethylethyl)-4-methoxyphenyl ester, [S-(R*,R*)]
	C28H44N2O7
	520
	1.54

	53
	23.922
	4,22-Stigmastadiene-3-one
	C29H46O
	410
	4.78

	54
	24.042
	Diethylmalonic acid, 3,7-dimethyloctyl octadecyl ester
	C35H68O4
	552
	0.58

	55
	24.130
	4-(2,6,6-Trimethyl-cyclohex-1-enyl)-butyric acid
	C13H22O2
	210
	0.27

	56
	24.233
	2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-trimethyltridecyl)-, [2R-[2R*(4R*,8R*)]]
	C27H46O2
	402
	3.32

	57
	24.536
	3-Methoxy-2,4,5-trifluorobenzoic acid, 2-formyl-4,6-dichlorophenyl ester
	C15H7Cl2F3O4
	378
	0.53

	58
	24.583
	Anthraergosta-5,7,9,22-tetren-3-ol hexahydrobenzoate
	C35H52O2
	504
	0.13

	59
	24.892
	Fenoxanil
	C15H18Cl2N2O2
	328
	1.84




Table 4:	GCMS Profile of Dicloromethane Leaf Extract of Triumfetta rhomboidea 
GCMS profile of dichloromethane leaf extract of triumfetta rhomboidea identified and quantified 59 componds: Bicyclo[4.4.0]dec-5-en-4-one-1-carboxylic acid, .beta.-copaene, 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro, 4,4,7a-trimethyl, 2,4,5,5,8a-Pentamethyl-4a,5,6,7,8,8a, hexahydro-2H-chromene, 12-Oxabicyclo [9.1.0]dodeca-3,7, diene, 1,5,5,8-tetramethyl-, [1R-(1R*,3E,7E,11R*)], 1,9,12,15-Octadecatetraene, 1-methoxy, 4,4-Dimethyladamantan-2-ol, Fumaric acid, dec-4-enyl heptadecyl ester, 2-Cyclohexen-1-one, 3,5,5-trimethyl-4-(3-oxobutyl), alpha.-Cadinol, 1H-Cycloprop[e]azulen-4-ol, decahydro-1,1,4,7-tetramethyl-,[1aR-(1a.alpha.,4.beta.,4a.beta.,7.alpha.,7a.beta.,7b.alpha.)], 2-Cyclohexen-1-one, 4-(3-hydroxybutyl)-3,5,5-trimethyl, Ppropiolic acid, 3-(1-hydroxy-2-isopropyl-5-methylcyclohexyl).

GC-MS Table of dicloromethane stem extract ofTriumffettatomentosa
	S/N
	Retention time
	Compound name
	Molecula formula
	Molecula weight
	Percentage area

	1
	9.688
	2-Methoxy-4-vinylphenol
	C9H10O2
	150
	2.81

	2
	10.269
	2-Furanmethanol, 5-ethenyltetrahydro-.alpha.,.
	C10H18O2
	170
	0.71

	3
	10.355
	Cyclopentanecarboxylic acid, 3-(3-fluoropheny
	C16H20FNO3
	293
	0.32

	4
	10.953
	Caryophyllene
	C15H24
	204
	0.10

	5
	11.768
	2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4
	C11H16O2
	180
	0.14

	6
	12.244
	Ethanone, 1-(4,5-diethyl-2-methyl-1-cyclopent
	C12H20O
	180
	0.69

	7
	12.453
	2-Cyclopenten-1-one, 3,4,5,5-tetramethyl
	C9H140
	138
	0.11

	8
	12.558
	Caryophyllene oxide
	C15H24O
	220
	0.12

	9
	12.624
	Phenol, 3,4,5-trimethoxy
	C9H12O4
	184
	0.36

	10
	12.725
	  Apiol
	C12H14O4
	222
	0.43

	11
	13.908
	4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphe
	C10H12O3
	180
	2.26

	12
	14.123
	  Tetradecanoic acid
	C14H28O2
	228
	0.49

	13
	14.252
	2,3-Bis(1-methylallyl)pyrrolidine
	C12H21N
	179
	0.87

	14
	14.919
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	4.30

	15
	15.000
	1-Dodecanol, 3,7,11-trimethyl-  
	C15H32O
	228
	0.43

	16
	15.117
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	1.26

	17
	15.277
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	1.16

	18
	15.367
	14-Oxatricyclo[9..2.1.0(1,10)]tetradecane
	C18H30O
	262
	0.23

	19
	15.658
	Dibutyl phthalate
	C16H22O4
	278
	0.20

	20
	15.898
	n-Hexadecanoic acid
	C16H32O2
	256
	5.78

	21
	16.058
	Dehydroxy-isocalamendiol
	C15H24O
	220
	2.47

	22
	16.186
	7a-Isopropenyl-4,5-dimethyloctahydroinden-4
	C15H26O
	222
	1.54

	23
	16.357
	4-Oxazolecarboxylic acid
	C13H15O3
	233
	8.97

	24
	16.873
	1-Heneicosanol
	C21H44O
	312
	0.29

	25
	17.179
	Phytol
	C20H40O
	296
	0.93

	26
	17.349
	9,12-Octadecadienoic acid (Z,Z)-
	C18H32O2
	280
	2.30

	27
	17.410
	9-Octadecenoic acid, (E)-
	C18H34O2
	282
	1.81

	28
	17.642
	Octadecanoic acid
	C18H36O2
	284
	0.95

	29
	18.454
	Vitamin E
	C29H50O2
	430
	2.97

	30
	18.893
	1,12-Bis(2-nitrophenoxy)dodecane
	C24H32N2O6
	444
	0.24

	31
	18.967
	Citronellyl tiglate
	C15H26O2
	238
	0.29

	32
	19.050
	Fumaric acid, dec-4-enyl heptadecyl ester
	C31H56O4
	492
	0.44

	33
	19.150
	1-Propanol, 2,2-dimethyl-, benzoate
	C12H16O2
	192
	2.05

	34
	19.436
	9-Octadecenamide
	C18H35NO
	281
	1.73

	35
	20.281
	7R)-cis-anti-cis-Tricyclo[7.3.0.0(2,6)]dodecan
	C12H20O
	180
	0.28

	36
	20.700
	22-Stigmasten-3-one
	C29H48O
	412
	0.40

	37
	20.773
	Hexanoic acid, heptadecyl ester
	C23H46O2
	354
	1.90

	38
	21.085
	Bis(2-ethylhexyl) phthalate
	C24H38O4
	390
	2.03

	39
	21.297
	Campesterol
	C28H48O
	400
	0.64

	40
	21.934
	Stigmasterol
	C29H48O
	417
	1.88

	41
	22.133
	Silane, [[(3.alpha.,5.beta.,20S)-pregnane-3,20
	C27H52O2Si
	464
	0.56

	42
	22.191
	2,5-Octadecadiynoic acid, methyl ester
	C19H30O2
	290
	0.87

	43
	22.421
	Behenic alcohol
	C22H46O
	326
	1.53

	44
	22.558
	Heptacosane, 1-chloro
	C27H55Cl
	414
	0.74

	45
	22.628
	Stigmastane-3,6-dione, (5.alpha.)
	C29H48O2
	428
	3.40

	46
	22.775
	Cholest-4-ene-3,6-dione
	C27H42O2
	398
	2.43

	47
	22.929
	beta.-Sitosterol
	C29H50O
	414
	9.80

	48
	23.099
	Cholest-5-en-3-ol, 24-propylidene-, (3.beta.)
	C30H50O
	426
	2.92

	49
	23.317
	Bis(tributyltin)
	C24H54Sn2
	582
	2.54

	50
	23.395
	Acetic acid, 4-acetoxy-3-(3,7,11-trimethyl-dod
	C25H34O4
	398
	1.73

	51
	23.525
	Lup-20(29)-en-3-one
	C30H48O
	424
	2.94

	52
	23.652
	9,19-Cyclolanost-23-ene-3,25-diol
	C30H50O2
	442
	2.92

	53
	23.750
	1-Pyrrolidinebutanoic acid
	C28H44N2O7
	520
	0.75

	54
	23.909
	4,22-Stigmastadiene-3-one
	C29H46O
	410
	4.42

	55
	24.043
	Methyl 2-hydroxy-pentacosanoate
	C26H52O3
	412
	1.78

	56
	24.279
	2-Azapentane-1,5-dione, 4-methyl-1,5-dipheny
	C24H23NO2
	357
	2.44

	57
	24.577
	Anthiaergosatn-5,7,9,22-tetraen
	C30H44O2
	436
	0.31

	58
	24.700
	Lanosta-8,24-dien-3-one
	C30H48O
	424
	0.64

	59
	24.771
	Cholesta-2,8-dien-6-ol
	C30H48O2
	440
	0.43





[bookmark: _Toc115860103]Table 5: GCMS Profile of Dicloromethane Stem Extract of Triumfetta tomentosa

GCMS profile of dichloromethane stem extract of triumfetta tomentosa identified and quantified 59 compounds; 7a-Isopropenyl-4,5-dimethyloctahydroinden-4, 4-Oxazolecarboxylic acid, 1-Heneicosanol, Phytol, 9,12-Octadecadienoic acid (Z,Z), 9-Octadecenoic acid, (E)-, Octadecanoic acid, Vitamin E, 1,12-Bis(2-nitrophenoxy)dodecane, Citronellyl tiglate, Fumaric acid, dec-4-enyl heptadecyl ester, 1-Propanol, 2,2-dimethyl-, benzoate, 9-Octadecenamide, 7R)-cis-anti-cis, Tricyclo[7.3.0.0(2,6)]dodecan, 22-Stigmasten-3-one, Hexanoic acid, heptadecyl ester, Bis(2-ethylhexyl) phthalate Campesterol, Stigmasterol, Silane, [[(3.alpha.,5.beta.,20S)-pregnane-3,20, 2,5-Octadecadiynoic acid, methyl ester, Behenic alcohol, Heptacosane, 1-chloro, Stigmastane-3,6-dione, (5.alpha.), Cholest-4-ene-3,6-dione, beta.-Sitosterol Cholest-5-en-3-ol, 24-propylidene-, (3.beta.), Bis(tributyltin),  Acetic acid, 4-acetoxy-3-(3,7,11-trimethyl-dod Anthraergosta-5,7,9,22-tetren-3-ol hexahydrobenzoate, Fenoxanil Butyrophenone, 2-pheny, Cyclohexane, (1-butylhexadecyl) 4,8,12,16-Tetramethylheptadecan-4-olide, Stigmasta-5,22-dien-3-ol, acetate, (3.beta.), 2,2,4-Trimethyl-3-(3,8,12,16-tetramethyl-heptadeca-3,7,11,15-tetraenyl)-cyclohexanol, 1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl-6-ethenye-10,14-dimethylene, pentadec-4-enyl)cyclohexane, 11-Dehydrocorticosterone, 2-Ethylbutyric acid, eicosyl ester,  Lup-20(29)-en-3-one 9,19-Cyclolanost-23-ene-3,25-diol, 1-Pyrrolidinebutanoic acid, 4,22-Stigmastadiene-3-one, Methyl 2-hydroxy-pentacosanoate 2-Azapentane-1,5-dione, 4-methyl-1,5-dipheny, Anthiaergosatn-5,7,9,22-tetraen, Lanosta-8,24-dien-3-one, Cholesta-2,8-dien-6-ol 



Table 6 GC-MS Table of dicloromethane stem extract of Triumffettarhomboidea
	S/N
	Retention time
	Compound name
	Molecula formula
	Molecula weight
	Percentage
area

	1
	9.719
	2-Methoxy-4-vinylphenol
	C9H10O2
	
	0.54

	2
	11.768
	2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl
	C11H16O2
	180
	0.12

	3
	12.243
	Ethanone, 1-(4,5-diethyl-2-methyl-1-cyclopenten-1-yl)
	C12H20O
	180
	0.25

	4
	12.727
	Apiol
	C12H14O4
	222
	0.22

	5
	13.079
	1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8-octahydro-1,1,4a,7-tetramethyl-, cis
	C15H26O
	222
	0.32

	6
	13.208
	.alpha.-Cadinol
	C15H26O
	222
	0.34

	7
	13.433
	Phenol, 2,6-dimethoxy-4-(2-propenyl)
	C11H14O3
	194
	0.27

	8
	13.501
	Spiro[4.5]dec-6-en-8-one, 1,7-dimethyl-4-(1-methylethyl)
	C15H24O
	220
	0.28

	9
	13.728
	(+)-1-Cyano-d-camphidine
	C11H18N2
	178
	0.33

	10
	14.128
	Tetradecanoic acid
	C14H28O2
	228
	1.85

	11
	14.922
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	2.46

	12
	15.000
	Eicosanoic acid
	C20H40O2
	312
	0.31

	13
	15.119
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	0.60

	14
	15.280
	3,7,11,15-Tetramethyl-2-hexadecen-1-ol
	C20H40O
	296
	0.63

	15
	15.342
	7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione
	C17H24O3
	276
	0.15

	16
	15.658
	Dibutyl phthalate
	C16H22O4
	278
	0.82

	17
	15.930
	n-Hexadecanoic acid
	C16H32O2
	256
	6.98

	18
	16.370
	4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester
	C13H15NO3
	233
	7.25

	19
	17.185
	Phytol
	C20H40O
	296
	0.96

	20
	17.391
	9,12-Octadecadienoic acid
	C18H32O2
	280
	2.43

	21
	17.450
	9-Octadecenoic acid, (E)
	C18H34O2
	282
	1.77

	22
	17.666
	Octadecanoic acid
	C18H36O2
	284
	0.94

	23
	18.526
	Sandaracopimar-7,15-dien-6-one
	C20H30O
	286
	4.99

	24
	18.614
	Vitamin E
	C29H50O2
	430
	7.05

	25
	18.986
	Diazoacetic acid, 2-isopropyl-5-methylcyclohexyl ester
	C12H20N2O2
	224
	0.21

	26
	19.064
	Citronellyl tiglate
	C15H26O2
	238
	0.37

	27
	19.151
	Butyrophenone, 2-phenyl
	C16H16O
	248
	0.78

	28
	19.449
	9-Octadecenamide, (Z)
	C18H35NO
	281
	0.71

	29
	19.872
	1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl-6-ethenye-10,14-dimethylene-pentadec-4-enyl)cyclohexane
	C33H56
	452
	3.78

	30
	19.942
	Friedelan-3-one
	C30H50O
	426
	0.97

	31
	20.283
	7-Hydroxyfarnesen
	C15H24O
	220
	0.27

	32
	20.782
	Hexanoic acid, pentadecyl ester
	C21H42O2
	326
	0.54

	33
	20.990
	Eicosane
	C20H42
	282
	0.25

	34
	21.099
	Bis(2-ethylhexyl) phthalate
	C24H38O4
	390
	2.16

	35
	21.315
	Campesterol
	C28H48O
	400
	0.55

	36
	21.605
	Docosa-2,6,10,14,18-pentaen-22-al, 2,6,10,15,18-pentamethyl-, all-trans
	C27H44O
	384
	0.57

	37
	21.808
	Eicosane
	C20H42
	282
	0.21

	38
	21.949
	Stigmasterol
	C29H48O
	412
	2.29

	39
	22.425
	n-Nonadecanol-1
	C19H40O
	284
	0.20

	40
	22.573
	Eicosane
	C20H42
	282
	0.34

	41
	22.667
	21-Chloropregn-4-en-3,20-dione
	C21H29ClO2
	348
	0.88

	42
	22.758
	1,1,6-trimethyl-3-methylene-2-(3,6,10,13,14-pentamethyl-3-ethenyl-pentadec-4-enye)cyclohexane
	C32H58
	442
	0.80

	43
	22.942
	.beta.-Sitosterol
	C29H50O
	414
	5.38

	44
	23.118
	Cholest-5-en-3-ol, 24-propylidene-, (3.beta.)
	C30H50O
	426
	1.08

	45
	23.291
	1-Chloroeicosane
	C20H41Cl
	316
	1.27

	46
	23.408
	Cholest-4-en-3-one
	C27H44O
	384
	1.28

	47
	23.584
	1-Pyrrolidinebutanoic acid, 2-[(1,1-dimethylethoxy)carbonyl]-.alpha.-nitro-, 2,6-bis(1,1-dimethylethyl)-4-methoxyphenyl ester, [S-(R*,R*)]
	C28H44N2O7
	520
	1.89

	48
	23.780
	9,19-Cyclolanost-23-ene-3,25-diol, (3.beta.,23E)
	C30H50O2
	442
	20.38

	49
	23.997
	9,19-Cyclolanost-24-en-3-ol, (3.beta.)
	C30H50O
	426
	6.85

	50
	24.133
	Ergost-25-ene-3,5,6,12-tetrol, (3.beta.,5.alpha.,6.beta.,12.beta.)
	C28H48O4
	448
	0.64

	51
	24.242
	2H-1-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-trimethyltridecyl)-, [2R-[2R*(4R*,8R*)]]
	C27H46O2
	402
	0.52

	52
	24.298
	Androst-5-en-3.beta.-ol, 4,4-dimethyl-, acetate
	C23H36O2
	344
	0.62

	53
	24.853
	Anthiaergosatn-5,7,9,22-tetraen, 3-acetoxy
	C30H44O2
	436
	0.45

	54
	24.687
	9,19-Cyclolanostan-3-ol, 24,24-epoxymethano-, acetate
	C33H54O3
	498
	0.78

	55
	24.778
	Cholesta-2,8-dien-6-ol, 14-methyl-, acetate, (5.alpha.,6.alpha.)
	C30H48O2
	440
	0.36

	56
	24.892
	Diethyl 1,4-dioxo-1,4-dihydro-2,3-phenazinedicarboxylate
	C18H14N2O6
	354
	1.03








GCMS profile of dichloromethane stem extract of triumfetta rhomboidea identified and quantified 56 compounds: Methoxy-4-vinylphenol, 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl, Ethanone, 1-(4,5-diethyl-2-methyl-1-cyclopenten-1-yl), Apiol, 1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8-octahydro-1,1,4a,7-tetramethyl-, cis .alpha.-Cadinol, Phenol, 2,6-dimethoxy-4-(2-propenyl) piro[4.5]dec-6-en-8-one, 1,7-dimethyl-4-(1-methylethyl), (+)-1-Cyano-d-camphidine, Tetradecanoic acid, 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, Eicosanoic acid, 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione, Dibutyl phthalaten-Hexadecanoic acid,, 4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester, Phytol, 9,12-Octadecadienoic acid 9-Octadecenoic acid, (E), Octadecanoic acid, Sandaracopimar-7,15-dien-6-one, Vitamin E, Diazoacetic acid, 2-isopropyl-5-methylcyclohexyl ester, Citronellyl tiglate, Butyrophenone, 2-phenyl, 9-Octadecenamide, (Z), 1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl-6-ethenye-10,14-dimethylene-pentadec-4-enyl)cyclohexane, Friedelan-3-one, 7-Hydroxyfarnesen Hexanoic acid, pentadecyl ester, Eicosane, Bis(2-ethylhexyl) phthalate, Campesterol, Docosa-2,6,10,14,18-pentaen-22-al, 2,6,10,15,18-pentamethyl-, all-trans
DISCUSSION
Phytochemical analysis of the extract in this study showed the presence of bioactive component, alkaloid, tannins, saponins terpenes, flavonids and cardiac glycosides  Wahua and Sam (2016); Sam et al., (2018), also reported on the roles of some phytochemical components inherent in plant. The qualitative phytochemical screening of Triumfetta rhomboidea in both leaves and stems showed the presence flavonoid, saponins, and tannins while Alkaloid was absent in both leaves and stems. In Triumfetta tomentosa recorded the presence of flavonoids, saponins and Tannins in leaf, while alkaloid was absent in leaf of T. tomentosa. The stem also revealed the presence saponins and tannins while Akaloids, flavonoids, were all absent in the stem of T tomentosa.
 Flavonoids have been referred to as nature’s response modifiers because of the strong experimental evidence of their ability to modify the body’s reaction to allergies viruses and carcinogens (Senthilkumer, et al., 2018).
According to the report by Yamamoto, et al., (2001) cardiac glycoside have been discovered to be effective remedies for treating heart diseases and it is due to its ability to decrease the blood pressure which in turn increases the efficiency of kidney (Chung et al., 1998). 
They have amazing stringent properties and they are known to hasten the healing of wounds and inflamed mucous membranes (Trease and Evans, 1999). 
The GCMS spectra confirmed the presence of various components with different retention time.
The mass spectrometer analyses of the compound eluted at different time to identified nature and structure of the compound showed the large compounds fragment into different small compounds giving rise to appearance of peaks at m/z ratios and this mass spectra are fingerprint of those compound which can be identified from the data library.
The GCMS analysis for the Dichloromethane extract in the leaves of T. tomentosa and T. rhomboidea reported the presence of 59 chemical constituents respectively. While the stem showed the presence 59 and 56 chemical constituents respectively. Phytol, stigmasterol, campesterol and n-Hexadecanoic acid were present in both leaf extracts while Apiol, phytol, campesterol, stigmasterol, vitamine E and beta-sitosterol were present in both stem extracts, which shows their relatedness. The diagnostic characters in both leaf and stem extracts showed that even if they are in the same genus, they still have some distinctive characters. There are compound which occurs in both leaf extracts but does not occur in stem extracts such as Alpha cardinal that occur in both leaves while vitamin E, Apiol, beta sitosterol occur in both stem extract only respectively. There are some other compounds which occured in both leaf and stem extracts such as phytol, stigmasterol, n-hexadecanoic acid, campesterol etc. which showed their relatedness that they are in the same genus. Of all the suggested phytochemical constituents identified, the most prevailing constituents were Bicyclo[4.4.0]dec-5-en-4-one-1-carboxylic acid,  2 (4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7,.alpha.-Cadinol, 2-Cyclohexen-1-one, 4-(3-hydroxybutyl)-3,5,5-trimethyl,5,5,8a-Trimethyl-3,5,6,7,8,8a-hexahydro-2H-chromene,  3,7,11,15-Tetramethyl-2-hexadecen-1-o, n-Hexadecanoic acid,  4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester, Phytol, 3,3'-Bi-p-menthane, Campesterol, Stigmasterol, Pregnan-3-one, (5.alpha.), 4,22-Stigmastadiene-3-one.
While 2-Methoxy-4-vinylphenol, 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4, Ethanone, 1-(4,5-diethyl-2-methyl-1-cyclopent, Apiol, Tetradecanoic acid, Dibutyl phthalate, n-Hexadecanoic acid, Phytol, 9-Octadecenoic acid, (E)-, Vitamin E, Citronellyl tiglate, 9-Octadecenamide, Campesterol, Stigmasterol and beta.- Sitosterol were recorded for the stem of the studied species of Triumfetta.

CONCLUSION
The GCMS analysis of the dichloromethame leaf extract indentified and quantified 59 chemical constituents in both leaf stem of T. tomentosa while 59 chemical constituents indentified and quantified in T. rhomboidea leaf, 56 chemical constituents indentified and quantified in T. rhomboidea stem.  Based on the relative occurrence and distribution of the Triumfetta species, in Akwa Ibom state. It was observed that the collected samples were common in the different areas were the samples was collected. Based on abundance, the major compounds present in the phytochemical composition of dichloromethane leaf of extract of   T. tomentosa and T. rhomboidea   were 4,22-Stigmastadiene-3-one (15.59%), 4, 4, 6a, 6b, 8a, 11, 11, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10,11,12,12a,14,14a,14b-octadecahydro-2H-picen-3-one (11.38), Stigmasterol (10.67%), Squalene (8.22 %). While on the stem the abundance were 4-Oxazolecarboxylic acid (8.97%) beta.-Sitosterol (9.80%) Vitamin E (7.05%), 4-Oxazolecarboxylic acid, 4,5-dihydro-2-phenyl-, 1-methylethyl ester (7.25%), 9,19-Cyclolanost-23-ene-3,25-diol, (3.beta.,23E)  (20.38%).

REFERENCES
Amadi, B. A. Agomuo, E. N. Ibegbulem, C. O. Research Methods in Biochemistry, Supreme Publishers, Owerri, Nigeria, 2004.
Christenhusz, M. J. and Byng, J. W. (2016). The number of known plants species in the world and its annual increase Phytotaxa, 261(3): 201 – 217.
Chung, K., Wung, T., Wei, C., Huang, I. and Linn, Y. (1998). Tannin and human health: A critical review in food science and nutrition; 38(6): 421 – 464.
Ejikeme, C.M Ezeonu, C. S. and Eboatu, “Determination of physical and phytochemical consittuents of some tropical timbers indigenous to Niger Delta Area of Nigeria,” European Scientific Journal, vol. 10, no. 18, pp. 247-270, 2014
Harbone J. B (1973). Phytochemical methods. London. Chapman and Hall, Ltd., 49-188.
Judd, W. S., Campbell, C. S., Kellogg, E. A., Stevens, P. F. and Donoghue, M. J. (2008). Plant Systematics: A Phylogenetic Approach (3rd ed.) 
Krishnaiah D. T, Devi A, Bono and Sarbatly R (2009). Studies on phytochemical constituents of six Malaysian medicinal plants. J. Med. Plants. Res. 3(2): 67-72.
Nwafor P.A., Ekpo BAJ, Ajibesin K.A., Bala DN. Evaluation of Antidiarrhoeal and Antiulcer properties of fractions of Triumfetta colrdifolia A. Rich (Tiliaceae) fruit in rats. African Journal of Biomedicine Research 2001; 14:49-55.
Obdoni B. O, OCHUKO P. O (2001). Phytochemical studies and comparative efficacy of the crude extracts of some Homostatic plants in Edo and Delta States of Nigeria. Global J. Pure Appl. Sci. 8 b:203-208.
Sam, S. M., Wahua, C. and Oniwari, E. K. (2018). Comparative chemotaxonomic studies on sroti (Mallotus oppositifolus) and relvet bush willow (mallotus alternifolius) Merr. Bayero Jounral of pure and applied science, 11(2): 162-167.
Senthilkumar, V., Bhuvaneshwar, H., Malayanan, R., Rangjithkumar, K. and Sathiyavimal, S. (2018). Phytochemical screening of aqueous leaf extract of rhomboidea.
Sofowora, A. (1993). Medicinal Plants and Traditional Medicine in West Africa. John Wiley and Sons, New York, 289p.
Trease, G. E. and Evans, W. C. (1999). A textbook of pharmacognosy 13th edition. Bailliere findal limited. London; 40-232.
Wahua, C. and Sam, (2016). Taxonomic Studies on Solonum macrocarpan linn and solanum incanum linn. scientia africana 15(2): 80-90. 
Yamamoto, Y. and Gaynor, R. B. (2001). Therapeutic potential of inhibition of the NF-Kappa B pathway in the treatment of information and cancer. Journal of Clinical Investigation; (107): 135 – 142.




image1.jpeg
5°300°N

5°150°N

500N

4°450°N

7°300°E
1

T450E
1

8°00'E

8150

7°300°E

OBOTAKARA

ESSIEN UDIM

IKOT ABASI

IBIONO IBOM

Spéwing _Akwa_Ibom

Y Sampled Locations

=== State Boundary

7 study Area
Other LG As
B water Bodies

ESIT EKET





