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ABSTRACT

The isopropanolic extract of the leavesRsfdium guajava L. was analyzed by Gas chromatography-mass spectroii@@-MS). Fourteen
different phytochemical compounds have been cheniaed, including—  2-oxabicyclo[2.2.2]octane,1,3,3-trimethyl(2.06%),
bicyclo[7.2.0]lundec-4-ene,4,11,11-trimethyl-8-médtme(6.26%), 1,4,8-cycloundecatriene,2,6,6,9-te¢thgt-(E,E,E)(1.05%), eudesma-
4(14),11-diene(5.07%), guaia-1(10),11-diene(4.63%Y,,11-trimethyl-1,6,10-dodecatriene-3-ol(4.01%)¢cyclo[4.4.0.0(2,7)]dec-3-ene, 1,3-
dimethyl-8-(1-methylethyl)- (1.66%), 1H-cyclopropgzulen-4-ol,decahydro-1,1,4,7-tetramethyl(11.00%hexadecanoic acid methyl
ester(1.53%), 4,4,8-trimethyltricyclo[6.3.1.0(1d)flecane-2,9-diol(2.78%), L-(+)-ascorbic acid 2Ziltedadecanoate(20.43%), 7-octadecenoic
acid, methyl ester(3.81%), 2-hexadecen-1-ol,3,13-1etramethyl(2.24%) and 9-octadecenoic acid (@)} The presence of these bioactive
compounds in the leaves B&dium guajava Linn could be the reason behind its use for teatiment of diseases and infections in herbal
medicine in Nigeria.
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INTRODUCTION



The dependency of man on natural flora for thettneat and/or management of health problems hawiinably gained recognition. The use
of plant extracts in form of concoction, decoctemd infusion to treat a variety of diseases aneciidns has received tremendous appreciation
and has been proven to be efficacious againsticersalitional health challenges that have shovaistance to orthodox medicine.

Psidium guajava familiarly known as Guava belongsktyrtaceae family. The plant is a small tree with quadranglieanch lets, oval to oblong
leaves about 7.6 cm in length, and four-petaledeniowers about 2.5 cm broad [1] . It is cultivdi@ many tropical and subtropical countries
[1]. From preliminary medical research in laborgtonodels, extracts fronPsidium guajava leaves or bark are implicated in therapeutic
mechanisms against cancer, bacterial infectioflgnmmation and pain [2,3,4]. Essential oils fr&sdium guajava leaves have been reported to
display anti-cancer activity in vitro [SPsidium guajava leaves are used in herbal medicine as a remediidohoea and as well as the bark, for
their supposed antimicrobial properties and asstimgent [6].P. guajava leaves or bark are used in traditional herbal nieeiagainst diabetes
[7,8]. It has also been reported that the youngdsare used to make a tea in Trinidad which igl fizethe treatment of diarrhoea, dysentery
and fever [9]. The present study was aimed at iyamy the phytochemicals of the leavesPofguajava with isopropanol as a choice of solvent.

MATERIALSAND METHODS
Experimental

GC analyses were carried out in SHIMADZU JAPAN ghsomatography 5890-11 with a fused GC column (@}Icoated with polymethyl

160°CC for 4 minutes (rate 4C C/min) and finally at 286CC for another 4 minutes (rate 6 €/min) , injection temperature 23G€. GC-
MS (Gas chromatography mass spectrometry) analysis conducted using GCMS-QP 2010 Plus Shimazu Jagén column oven
temperature of 76CG, injection mode was split, flow control mode wasehr velocity, carrier gas pressure was 104.1 kgal flow was 6.2
mL/min, column flow was 1.59 mL/min, linear velocivas 46.3 cm/sec, purge flow was 3.0 mL/min and sgtio was 1.0. Also, ion source
temperature was 20’«_?:@, interface temperature was ZECC, solvent cut time was 2.5 min., detector gain W&80 KV, detector gain mode
was relative and the threshold was 2000. For thesrapeg-trum, thestart time was 3.0 minthe end time was 26.0 mithe event time was 0.5
sec,the scan speed was 1250, aheé start m/z was 50 whilthe end m/z was 600Fhe-seanrange-was-52d417The mass spectrum was also
equipped with a computer fed mass spectra data. béarknle Z 233 M-Z centrifuge Germany was usedv&us were all of analytical grade
and were procured from Merck, Germany.

Plant M aterials



Psidium guajava leaves were harvested from the tree plant locatédbakala, Umuahia South Local Government AreAlné State, Nigeria.
The leaves were then dried for 30 days and theneatilled into a uniform and fine powder by a meahally driven attrition mill.

Extraction of Plant M aterials

The powdered plant sample (300 g) was successfutiacted with 2 L of isopropanol (8hrs/3 timesf6IE). The extract was concentrated
under reduced pressure and the supernatant ewaactiecanted (5.42g) after complete removal oftheent. The extract was centrifuged at
10,000 rpm for 20 minutes and the clear supernatetract was subjected to systematic GC-MS anal¥6is

Components I dentification

The components of the extracts were identified lagcimng the peaks with computer Wiley MS libraréasl confirmed by comparing mass
spectra of the peaks and those from literature [10]

RESULTSAND DISCUSSION

The isopropanol extract of the leavesPsidium guajava L. showed fourteen peaks from the chromatograth®fxtract (Fig. 1). These peaks
indicated the presence of fourteen compounds (liri4he extract (Figs. 2 and 3). The molecular falam, percentage compositions and
molecular masses of the compounds are shown ireTlaliThese compounds comprise epoxide (2.06%)yugeguenes (18.67%), sesquiterpene
alcohols (17.79%), diterpene alcohol (2.24%), fattid esters (5.34%), ascorbic acid (20.43%) atty é&id (33.47%).

Compoundl was identified as 2-oxabicyclo [2.2.2] octane 3-Bimethyl with a molecular formula of 64,50 (m/z 154) and a base peak at
m/z 43. The compound comprised 2.06% of the ext@@mpound was identified as bicyclo [7.2.0] undec-4-ene, 4 1itrimethyl and has a
molecular formula of GH»4 (M/z 204) with a base peak at m/z 93. The compaantprised 6.26% of the extract. Compodnaas identified

as 1,4,8-cycloundecatriene,2,6,6,9-tetramethykE, ), with a molecular formula ofgH,4 (m/z 204) and a base peak at m/z 93. The compound
comprised 1.05% of the extract. Compouhdias identified as eudesma-4(14),11-diene with &eoubtar formula of GHz4 (M/z 204) and a
base peak at m/z 93. The compound comprised 5.07p& @xtract. Compounslwas named guaia-1(10),11-diene with a moleculandde of
CisHz24 (m/z 204) and a base peak at m/z 93. The compoansisted 4.63% of the extract. Compoéingdas named 3,7,11-trimethyl-1,6,10-
dodecatrien-3-ol with a molecular formula ofs8,0 (m/z 222) and base peak at m/z 69. The compoondisied 4.01% of the extract.
Compound? was identified as tricyclo[4.4.0.0(2,7)]dec-3-efte3-dimethyl-8-(1-methylethyl)- with a moleculdormula of GsHz4 (m/z 204)

and base peak at m/z 105. The compound compriggdolof the extract. Compourl was identified as 1H-cycloprop[e]azulen-4-ol,



decahydro-1,1,4,7-tetramethyl. It has a molecwamtila of GsH2cO (m/z 222) and base peak at m/z 43. The compoompiised 11.00% of
the extract. Compounfl comprised 1.53% of the extract and was identiischexadecanoic acid, methyl ester with a moledolanula of
Ci7H340, (m/z 270) and a base peak at m/z 74. Compdifhdhas a molecular formula of 161,60, (m/z 238) and was named 4,4,8-
trimethyltricyclo[6.3.1.0(1,5)] dodecane-2,9-didhe compound showed a base peak at m/z 164 anistemh8.78% of the extract. Compound
11 was identified as 1-(+)-ascorbic acid 2,6-dihexat®ate with a molecular formula 086505 (M/z 652) and a base peak at m/z 57. The
compound comprised 20.43% of the extract. Compd2nzbnsisted 3.81% of the extract and was namedatdecenoic acid, methyl ester with

a molecular formula of C19H3602 (m/z 296) and ael@sak at m/z 55. Compoud has a molecular formula of,§H400 (m/z 296) and was
identified as 2-hexadecen-1-ol,3,7,11,15-tetrametlifie compound showed a base peak at m/z 71 ansisted 2.24% of the extract.
Compoundl4 was identified as 9-octadecenoic acid with a mdeecformula of GgH340, (m/z 282) and a base peak at m/z 55. The compound
comprised 33.47% of the extract.
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Fig. 1: GC-MS chromatogram of isopropanolic
extract ofPsidium guajava
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Fig. 2a: 2-oxabicyclo[2.2.2] octane,1,3,3-trimethyl

Fig. 2b: Bicyclo[7.2.0] undec-4-ene,4,11,11-
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Fig. 2c: 1,4,8-cycloundecatriene,2,6,6,9-

Fig. 2d: Eudesma-4(14),11-diene
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Compoundl also known as Cineole or eucalyptol is used agpooent in pharmaceutical preparations to relieeesfrmptoms of influenza and
colds, in products like cough sweets, ointments iahdlants. It has antibacterial effects on pathagéacteria in the respiratory tract [11].
Inhaled cineole-based oil vapour is a decongestathttreatment for bronchitis [12]. Cineole contrailsvay mucus hyper-secretion and asthma
via anti-inflammatory cytokine inhibition [13]. Géole oil also has anti-inflammatory and analgesialities as a topically applied liniment

ingredient [14,15]. It is also used in personalibgg products for antimicrobial properties in démtzre and soaps. It can also be applied to
wounds to prevent infection [16].

It is worthy to note that compoun@s,4,5 and7 are sesquiterpene isomers. The rearrangementhmazgions by hydride shift played a role in
the formation of these sesquiterpenes. They underaeseries of rearrangements in the course oftrmt®n to generate the most stable
carbocations. Terpenes and their derivatives anergdly used as flavouring and medicinal agentsiammerfumery. They are used by the food
industry to give flavour to drinks and foods ané& aftso a component for the pharmaceutical industrythe preparation of drugs, soaps,
perfumes and other cosmetics as well as for hoeenaig products [17]. Also, compoun@8 andlO are isomers but sesquiterpene alcohols.
Compoundl3 also known as phytol is used to increase energytaright infection and are natural alternativesuse for hypertension and
cancer [18]. Phytol has been reported to haveraptiobacterial activity against mycobacterium tub&rsis [19].



L-(+)-ascorbic acid 2,6-dihexadecanoate (compal)dvas the second largest constituent of the exwibt20.43%. Ascorbic acid is used in
the treatment of cold, scurvy, skin infections, dmloitis, stomach ulcers, dysentery, boils and weurdis also used in the prevention of
arthritis, back pain, fatigue and boosting the immsystem [20]. Ascorbic acid is an important adtiant and may protect the body against
free radicals and oxidative damage and may alspgidamportant role in sperm maturation [20]. Heeahoic acid methyl ester (compou)d
has been reported to possess anti-inflammatoryitiesi and also being used as a fragrance [21f ude ofPsidium guajava L. extract in the
treatment of disease and infection in herbal madiciould be as a result of the synergistic efféth@se phytocompounds found in the extract
as revealed by GC-MS method.



Table 1: Phytoconstituentsidentified in the isopropanoalic leaf extract of Psidium guajaval. by GC-MS

Chromatogram Compound name Molecular | Molecular | Retention Peak Nature of —|
peak formula weight time(min) | area(%) compound
1 2-oxabicyclo[2.2.2] octane,1,3,3-| CioH150 154 7.240 2.06 Epoxide
trimethyl
2 Bicyclo[7.2.0] undec-4-ene,4,11,11- CysHyy 204 13.555 6.26 Sesquiterpene
trimethyl-8-methylene
3 1,4,8-cycloundecatriene,2,6,6,9- CisHo4 204 14.201 1.05 Sesquiterpene
tetramethyl-,(E,E,E)

4 Eudesma-4(14),11-diene 1868054 204 14.892 5.07 Sesquiterpene

5 Guaia-1(10),11-diene 16H24 204 15.067 4.63 Sesquiterpene

6 3,7,11-trimethyl-1,6,10-dodecatrien- CisH,60 222 16.458 4.01 Sesquiterpene
3-ol alcohol

7 Tricyclo[4.4.0.0(2,7)]dec-3-ene, 1,3- CisHag 204 18.308 1.66 Sesquiterpene

dimethyl-8-(1-methylethyl)-

8 1H-cycloprop[e]azulen-4- Ci15H260 222 18.533 11.00 Sesquiterpene
ol,decahydro-1,1,4,7-tetramethyl alcohol

9 Hexadecanoic acd, methyl ester| 1713405 270 21.183 1.53 Fatty acid ester

10 4,4,8-trimethyltricyclo[6.3.1.0(1,5)]  16H260- 238 21.350 2.78 Sesquiterpene




dodecane-2,9-diol alcohol
11 L-(+)-ascorbic acid 2,6- CsgHesOs 652 21.808 20.43 Ascorbic aci
dihexadecanoate
12 7-octadecenoic acid, methyl ester  19Hzc02 296 22.600 3.81 Fatty acid es
13 2-hexadecen-1-0l,3,7,11,15- CooHadO 296 22.733 2.24 Diterpene
tetramethyl alcohol
14 9-octadecenoic acid 188340, 282 23.133 33.47 Fatty acid
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CONCLUSION

Psidium guajava L. is widely used as herbal medicirhis work describes the GC-MS analysis restiltheisopropanolic extract of the leaves
of Psidium guajava L., and fourteen bioactive congmts have been characterize. This research rahaalhe major components of the extract
are sesquiterpenes and their derivatives. The congzoobserved could also be as a result of thefuisepropanol as a choice of solvent which
has a particular polarity and eluant power. Theegyistic effect of these bioactive compounds inléd@es ofPsidium guajava L. could be the
reason behind its use for the treatment of disessg $nfections in herbal medicine in Nigeria.
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