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ABSTRACT
ﬂbiective: Psidium guajavaPG) belongs to the family Myrtaceae that is believed to have active components that h@treat
conditions like malaria, gastroenteritis, vomiting, diarrhea, dysentery, wounds, ulcers, toothache, coughs, sore dmedt, infl
gums, ad a number of other conditioThe objective of current study washytochemical screening of chemical
constituents oPsidium guajavaxtract.
Methods: In this study methanolic and aqueous extracts of one plant n&wsigljym guajavawere screened for éhpresence of
phytochemical constituengd testedor their antimicrobial and antioxidant activity.
Results: TLC tests conducted revealed Rf values in the leaves for alkaloids, Flavonoids, Tannins, Phenols and Sap0r8iis(0.96
0.99-0.97-0.99) respectiely. The antimicrobial activity extracts against four bacterial isoataphylococcus aureuEscherichia
coli, Pseudomonas aeruginoaadKlebsiellasp. and a single fungal isola@andida albicansvith concentrations (0.5 mg/ml, and
1,0 mg/ml) of theextract were added to the disc and respective solvent was used as negative control. The antioxidative actiyity of
leaf was evaluated by using 1,diphenyt2 picrylhydrazyl (DPPH), the results showed are 88.4%, highest from standard, ascofbic
acid 87.5%.
Conclusion: The qualitative phytochemical analysis revealed the results showed presence of alkaloids, terpenoids, glycgsides,
\resins, saponins, tannins, flavonoids, phenols, and amino acid were present in the methanol extract, with absencaw:osid

and amino acids in the aqueous extracts in leaves plant.
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INTRODUCTION
Psidium guajava (PG) belongs to the family

diseases. Tdnmany parts of the plant have been used in
traditional medicine to manage conditions like malaria,

Myrtaceae, which is considered to have originated in
tropical South America. Guava crops are grown in
tropical and subtropical areas of the world like Asia,

gastroenteritis, vomiting, diarrhea, dysentery, wounds,
ulcers, toothache, coughs, sore throat, inflamed gums,
and a number of other conditiorPsidium guajava

Egypt, Hawaii, Florida, Palestine and others. The genus leaves extract has a wide spectrum of biological
Psidiumcomprises approximately 150 species of small activities such as anticough, antibacterial, haemostasis,
trees and shrubs in which only 20 species preduc anti diarrhoeal and narcotic propertieghe leaves of
edible fruits and the rest are wild with inferior quality guava contain an essential oitir in cineol, tannins,

of fruits’. Psidium guajavais a phytotherapic plant triterpenes, flavonoids, resin, eugenol, malic acid, fat,
usedin folk medicine that is believed to have active cellulose, mineral salts, and a number of other fixed
components that help to treat and manage various substancés In a study that attempted to investigate

ISSN: 2456-8058 6 CODEN (USA): UJPRA3


https://doi.org/10.22270/ujpr.v4i2.250
samiralhaidari@gmail.com

ALhaidari et al.

Universal Journal of Pharmaceutical Research 2019; 4(2):6-12

antioxidant activity ofPsidium guaja& leaves extract free radicalscavenging ability. The extent of
by DPPH 2, 2 diphenytl1-picrylhydrazyl) free radical antioxidant activity ofP. Guajavaextract was found
scavenging method using ascorbic acid as standard, itsignificant as compared to standard value fr
was found that the extract Bf Guajavaleaves extract Guajava linn leaves extract was found to be 45.5
was found to possess strong antioxidant activity ,this p g / ml .P. GQuajavainn leaves possess moderate
activity of P. Guajava extract may be attributed to their  antioxidant activity as compared as standard

Table 1: Rs values of TLC solvent system for different extracts oPsidium guajava

Phytochemical Mobile phase Confirmatory test Extract Re
Value

Alkaloids Acetone:water:26%ammonia Dragendorff 1 mlHCL+9  0.96

(90:7:3) reagent ml water
Flavonoides Chloroform: ethyl acetatg6:4)  Aluminum chloride  70% ethanol  0.97
reagent
Tannins Chloroform: ethyl acetat(6:4) 10% FeCireagent  25ml water 0.99
Phenols Toluene: Acetone: formic acid 10% KOH reagent Methanol 0.97
(60:60:10)
Saponins Ethyl acetate Vanillin sulfuric Methanol 0.99

acid reagent

Table 2 Yields of Psidium guajavdeaves extacts from methanolic and aqueous extracts.

Amount of Solvent Volume of the Extract
a SO @ [Pl samples used (9) solvent used (ml) yield/(g)*
1 Psidium guajava 100 M;ﬁ;enol 400 32,40£0.08
2 Psidium guajava 100 d\l/\slgltlgg 400 27,62+0.06

Mean values of the gld are presented as mean + SBMdlues are statisticallys i gni fi cant when p< 0.

Table 3. Phytochemical composition of the methanolic and aqueous leaves extractPsfdium guajava

Plant Psidium guajava L

Chemical Alkaloids Terpenoids Glycosides Resins Saponins Tannins Flavonoids Phenols Amino
Compounds/ acids
Solvents

Methanolic + + + + + + + + +
extract

AqueOUS + + - + + + + + -
extract

Absencg+), Presencé-)

. Table 4: Antimicrobial activity of standard antibiotics discs against tested bacterial and fungal.

Inhibition zones diameter (mm) d tested antibiotic

Antibiotic AM CIP CF Pz PC
Organisms (10ug) (25ug) (30ug) (75ug)  (100ug)
Staphylococcus aureus. 19 26 20 21 20
Escherichia coli. 17 28 18 20 19
Pseudomonas aeruginosi 18 30 17 21 18
Klebsiella sp. 20 33 22 23 17
Candida albicans. 21 31 20 19 22

MATERIALS AND METHODS

AM=Amoxycillin, CIP= Ciprofloxacin,CF=cefazllin, PZ=Cefoperazone? C=piperacillin

The methanolic and aqueous extracts subjected to

Samples extraction The Samples of 100g of the phytochemical screening were alkaloids, terpenoids,
grinded powder were put in sterilized flasks together glycosides, resins, saponins, tannins, flavonoids,
with 400 ml of pure metimol for methanolic extraction  phenols, and amino acids.

treatments, while for aqueous extraction treatments, Al kal oi ds: IRstagendor ff’s
samples of 100g of grinded powder were put in In a test tube,-3 drops ofDr agendor fwhs s
sterilized flasks with 400 ml of distilled water each. Al added to 0.1 ml of the extract ,orange precipitate
flasks were covered with transparent nylon and tin and indicated the presence of alkaloids.

then all wee put on a rotary shaker machine for 24 Terpenoids: Salkowskitest

hours. The filtration process for each sample was In a test tube 5ml of extract was mixed 2ml of
carried out using filter paper to obtain a pure solution. chloroform and then 8l of concentrated sulfuric acid
The evaporation process for each methanol solution was added to form a layer. Ad@ish brown coloration
and distilled water was conducted separately in the forms at interface.

evapoator methanol and distilled water solution. Then Glycosides: KellerKillani test

the obtained extracts were kept in dark conditions in Concentrated sulfuric acid in a test tube and extract
the refrigerator at 4°C until used in the experirfient sample were mixed with glacial acetic acid containing

Qualitative tests

Phytochemrcal screening of plant extracts
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Resins: Turbidity test A 4 ml extract was treated with 4 ml FgCthe

To 5ml extract 5mldistilled water was added, the formation of green colour was taken as positive for
occurrence of turbidity shows the presence of resins.  tannin.

Saponins: Foantest Flavonoids: Shinoda test

A 5ml extract was shaken with 2 ml of distilled water. Extract was mixed withmagnesium ribbon fragments,

If foams areproduced and persists for ten minutes this and concentrated hydrochloric acid was added drop
indicates the presence of saponins. wise. Orange, red, pink, or purple coloration indicates
Tannins: Feck test the presence of flavonoids.

Escherichiza coli ﬁ 5 A5 AE FIN0SE B

PO{lODag) FUTSeE)  CF{Nhag]  OF{2Sep  AMIOaE Antibiotic

Klebsiella sp

PO0ug)  PRThug)  CF{30ag) OP25ugd  AM10w)  Antibiotic

PC100ug) PZ(75ug) CF{30ug] CIP(25ug) AM(10ug) Antibiotic
Figure 1: Antimicrobial activities (inhibition zones mm.) of standard antibiotics discs against tested bacterial
and fungal.

Phenols: Feci test rounded flasksThe TLC plate was prepared as such :
Extract was mixed vof Re@®h. 2 (balyer eilica geldbayers 0.25 tmmothickness, 10 cm
A blue-green or black coloration indicated the presence length and 5cm wide). The filtrate obtath was
of phenols. evaporated to dryness in a water bath at 37° C .The
Amino acids: Biuret test residue was dissolved By2ml methanol The solution
Extracts and 1 drop 2% Coppailphate solution and 1  was used for spotting th€LC by capillary tube by
ml 95% ethanol excess of potassium hydroxide were only one centered spot. TR&C plate was put inside a

mixed. Pink or yellow color in ethanol layappears. saturated tank, and development wasted. When the
Thin Layer Chromatography. mobile phaseeaches two thirds of plaglength, the
One gram oPsidium guajavapowder was boiled with plate was lifted out from the tank and let to dry in air.
of with solvent system made from 15m}$0, testfor The plate was examined by.V. lamp at the
Alkaloids 10ml 70% ethanol test fdflavonoides and wavelength 365nm.  The colors of florescence
Saponins, 25 ml water test fdannins andphenolsin appeared and recorded.
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Table 5: Antimi crobial activity of the methanolic extracts of leaves offsidium guajava and standard
antibiotics discs against tested bacterial and fungal
Zone of inhibition (mm)

Extract Antibiotic
Organisms AM CIP CF Pz PC
05g/mi 1.0gMl 15,y  (25u9) (30ug) (75ug)  (100ug)
Staphylococcus aureus. 18 17 19 26 20 21 20
Escherichia coli. 17 15 17 28 18 20 19
Pseudomonas aeruginosa. 15 14 18 30 17 21 18
Klebsiella sp. 14 15 20 33 22 23 17
Candida albicans. 15 17 21 31 20 19 22

Table 6: Antimicrobial activity of the aqueous extract of leavedGidium guajava and standard antibiotics
discs against tested bacterial and fungal.

Zone of inhibition(mm) Antibiotic

. 05g/ml  10g/ml _ AM(10ug) _ CIP(25ug)  CF(30ug) _ PZ(75ug) __ PC(100ug)
Staphyl@occus aureus 13 15 19 26 20 21 20
Escherichia coli. 14 16 17 28 18 20 19
Pseudomonas aeruginosa. 11 15 18 30 17 21 18
Klebsiella sp. 14 16 20 33 22 23 17
Candida albicans 13 17 21 31 20 19 22

The plate was sprayed carefully reagent, andoletry
for 10 min. Then spraedwith solution .Then plate was
examined under U.V. lamp at the wamegth 365nm.

dissolved in distilled water and used for evaluation of
their antibacterial andntifungal activities
Themixture was heated in an electric water bath (GFC,

The iodine was used as the visualizing agent to detect 1083, Germany) until the Agar melted to form a
the spot. A meter rule was used to measure the distancehomogenous solution. The prepared medium was
moved by the solvent and distance moved by spot, separately transferred to Durum medium bottle and
from which te retention factonR; values) of the sterilized by autoclaving at 1%t for 30 minutes. The
various spots was calculafedTLC was performed for sterile medium was allowed to cool to about®g5
alkaloids, flavonoids, tannins and phenols solvent before being pourde aseptically in an inoculation
system and confinatory tests are shown in Table 2 chamber (Ceslab England) in15 ml portions, into sterile
Cdculationof RFof each spot was as follows petri dishes to cool and gel into sofids
_ Distance moved by solute from the origin Antimicrobial activity assay: Two dfferent
Re= concentrations (0.5 mg/ml, and 0l.mg/ml) of the
extract were added to the disc and respective solvent
was used as negative control.
Table 7: Antioxidant activities of the selected
extracts and L- ascorbic acid using the
(DPPH) free radicalscavenging assay.

Distance moved by solvent from the origin

88.5

Concentration®

Particular Antioxidant
activity DPPH
(g/ml)
Psidium guajava L- ascorbic acid L_- f’iSCOI’bIC. acid 87.5£0.05
Psidium guajava 88.4+0.20

Figure 2: Antioxidant activities of the selected
extracts and L-ascorbic acid using the (DPPH) free
radical-scavenging assay.

Zone of inhibition: The bacteria plates were
incubated at3C for 24hrs while the fungal plates
were incubated at for 72 hourand observé for the
zone of inhibition of growthThe zones were measured
with a transparent ruler arnlde resulrecorded.
Determination of antioxidant activity

The scavenging ability of the nmal antioxidants of
the leaves towards the stable free radical DPPH was
measured by thepecific method. The leaf extracts
(20pul') were added to O.
DPPH (0.3mM in methanpland 0.48ml of methanol.
The mixture was allowed to react at room temperature
for 30 min. Methanol served as the blank and DPPH in
methanol, without the leafx&acts, Served as the
positive control. After 30 min of incubation, the
discolouration of the purple colour was measured at
517 nm in a spectrophotoméeter The radical
scavenging activity was calculated as follows:

Antimicrobial Activity of Plants extracts.

Microbial Cultures: Fresh plates of the four bacterial
isolates Staphyl@occus aureus, Escherichia coli
Pseudomonas aeruginosand Klebsiella sp.and a
single fungal isolateCandida albicanswere obtained
from the National Center of Public Health
Laboratories, Sana’ a.

Media Use: The bacterial test wergpreadover the
nutrientager 669/1000ML distilledwater) was weight
into separate flask and dispensed into distilled water
make a total volume of 1 litelThen thefungal test
were spread overthe sabourauddextrose ager
(659/1000ML distilled Water) was weighted into
separate flask and dispensed into distilled water to
make a total volume of 1 liter. These powders were

5 ml
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Radical ScavengingActivity RESULTS AND DISCUSSION
(RSA%)= In this study methanolic and aqueogidracts ofone
plants namelyPsidiumguajava were screened for the
Absorbance of control-Absorbance of testsample ) presence ophytochemical constituents anested for
Absorbance of control their microbial and antioxidant activity.
Yield from different solvents
Statistical Analysis Yield of methanolic extract ofPsidium guajava
Analysis of variance was made for all data using extracted with 100% methanolrquiuced 32.40(g).
(SPSS) versiof25) computer program. While yield of distilled water extract oPsidium

guajavaproduced?7.62(g).

E. coli (img/ml) E. coli (0.5mg/ml) alblcans(lmg/ml) C. alblcans(o 5mg/m|)
S P R -

T Y

- & “ &

P. aeruginosa(lmg/ml)  P. aeruginosa0.5mg/ml)
Plate 1:Inhibition zones observed with leaves methanolic extractsf Psidium guajava

Mean values of the yield are presented as mean + SEM.were present in the methanol ext, with absence of
Values are statistically glycosides,rndfamiocaanids inthe aqueopsextrlcts in5 .
A similar investigation donén a study’ revealed that all three plants In a previous study, methanolic

aqueous extracts (16.35%) Bbkidium guajavagave extracts ofPsidium guajavarevealed the presence of
high vyields tha of methanolic extracts (14.22%), alkaloids, tanins, flavonoidand glucosidée$. Similary
which is contary to current findings. Similarly, a other study has showed the presence aénnins

previous studylso reported a 16.35% yield in aqueous saponins, fvonoids alkaloids and phenols am
extracts fromPsidium guajavd. Yet the percentages  currentstudy”.
of yields in both studies were ledsah of the present  Thin Layer Chromatography (TLC)

study. Five secondary metabolites (alkaloids, flavonoids ,
Phytochemical composition of the methanolic and tannins, phenols and saponins) were used (TdrC)
agueous leaves extracts thin layer chromatographic analysisTLC tests

The summarized phytochemical screening of chemical conductedrevealedR; valuesin the leaves oPsidium
constituents ofPsidium guajavaextract is shown in guajava for alkaloids, Flavonoids, Tannins, Phenols
Table 3 The results revealed the presenceaofive and Saponing§(96:0.97-0.990.97-0.99) respectively.
compounds in the two different extracts. As the table In a study done through TLC profiling proved that
shows, the methanol and aqueous extracts indicate thedifferent Rf values represent different chemical
presence alkaloids, terpenoids, glycosides, resins, constituents present within methanol leafragt of
saponins, tannins, flavonoids, phenols, and amino acid Psidium guajav. There were six visible spots. The
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Rf values (spol, RF=0.98), (spo2, RF=0.78), (spo8,
RF=0.62), (spo#4, RF=0.54) (spot5, RF=0.32) and
(spot6 RF=0.19). SimilaiR values were in agreement
with this investigation.
Antibacterial and antifungal
extracts

Antimicrobial activity of standard dibiotics discs
against tested bacterial and Fungaé displayed in
Table 4 and Flgure T he results of the study |nd|cated

activity of plants

Universal Journal of Pharmaceutical Research 2019; 4(2):6-12

that control Antibiotics against bacteria and Fungi
showed different inhibitory zones. Abiotics activity

of AM (10ug), CIP(25ug, CF(30ug) , PZ (75ug) and
PC (100ug) againsBtaphylococcus aureus wefld,
26, 20, 21, 20mm ; E. coli 17, 28, 18, 20, 19mm;
Pseudomonas aeruginosa8, 30, 17, 21, 18 mm;
Klebsilla sp 20, 33, 22, 23, 17 mm, andCandida
albicans21,31,20,19,22 mm rspectively.

C alblcans(lmg/ml) C. albicans(0.5mg/ml)

P. aeruginosalmg/ml) P. aeruglnose(o 5mg/m|)
Plate 2:Inhibit ion zones observed with leaves aqueous extractsReidium guajava

The antimicrobial activity of the methanolic extracts of
Psidium guajavacomparedto the selected antibiotics
against selected microorganisiable 5 and Platel
showed thaall antibiotics gave higher inhibition zones
than the two extraatoncentrationsYet, the activity of
the two concentrations was closest Amoxycillin
activity, but much lower than the resistant
Staphylococus aureusand Escherichia coli The
antimicrobial activity of the aqueous extracts of
Psidium guajavaagainst selected microorganisms was
less in activity compared to all the selected antibiotics
Table 6 and Plate2. This study showed that
Ciprofloxacin (30ug gavethe highest inhibition zone
among all antibioticsvith the selected organisms 26,
28, 30 mm againsStaphylococcus aureus, Eoli,
Pseudomonaaeruginosa respectivelyn other study’
Ciprofloxacin (25ug) gave high diameter of initidn

ISSN: 2456-8058

zone which reached up 19, 23, n@® against
Staphylococcus aureus, E.coli, Pseudomonas
aeruginosa respectively. The majority of the
antibacterial activity in this study was found in the
methanolic rather than the aqueous extracts, and the
highest activity was found in the methanolic extsact
from Psidium guajava Similar results were achieved
in a previous study. Results from this study provide
evidence for the medicinal values of the tested plants.
It was showed that the antimicrobial activity of the
methanole and aqueous extracts d?sidium guajava
leaves achieved different diameters of the bacterial
growth inhibition zone againstKlebsiella spand E.
coli, while a study® hasmentioned that, the extract of
Psidium guajava leaves had no any activity against
Klebsiella spand E. coli'” explained that the methanol
extract of Psidium guajavdeaves had an antibacterial
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activity with mean zones o@rfgin curentimetipds and fgiureetide Africand Biotec® mm,
againstS. aureuswhile, in tis study, high diameter of ﬁOOS};élz,): 17/51)31181%%/14728826 u
17mm was achieved from methanol extractRsfidium ttps:/idol.org/10. -

. . Keservani RK, Kesharwani RK, Vyas N, Jain S,
gua]avaleaVESTable5 and Plate 1In this StUdy’ the Raghuvanshi RSharma AK.Nutraceutical and functioha

results from water extraaf Psidium guajavaeaves food as futue food: a reviewDer Pharmeia Lettre 2010;
againstE. coli. Showedthat the diameter of inhibition 2(1). 106-116.

zone reachedp 14mmTable6 and Plate 2these are 6. Gokhale SB, KokateCK, Purohit AP, Shah BNSeth A.

similar result achieveby 18, who mentioned that, the Pharmacognostic studies of thegenaia siceraria (Molina)

. . . Standley Int J Pharm Tech Res 20(2(1), 121124,
antibacterial effects ofvater extractdrom P. guajava Ciulci I. Methodology forthe  analysis of  vegetable

(guavg leavesdemonstrated mean exhibited zones of " g5 Chemical industries branch, Division of industrial

inhibition of 13.7mm orE. coli. operations". UNIDO Romanid:994;24, 26 and7.
Antioxidant activ ity 8. Tanko Y, Abdelaziz MM, Adelaiye AB, Fatihu MYMusa
Results showed are 88.4%, highest from standard, KY. Effects ofhydromethanolicleaveextract oflndigofera

; ; 0 ; pulchra on blood glucose levels of normoglycemic and
ascorbic acid 87.5%Table 11 and Flgu_re a.Thgse alloxanrinduced diabetic Wistar ratint J App Res Nat Prod
results revealed thahe valueof the Psidium guajava 2008:1(4), 1318.
leaves extract was superior to the Qontm' (889-4%)- 9. Puntawong S, Okonogi, Bringproa K.n vitro antibacterial
Another study carried ouby a previous widy". activity of Psidium guajavalinn. leaf extracts agast
Resultsshowedthat the value of antioxidant activity in pathogenic bacteria in pigs. Chiang Mai Univ J Nat Sci 2012;
the guava extract was 94t at a concentration of 11, 12734. https://bi.org/10.4103/0975406.80776

100pg/ ml, and the guava dr jro'ec'\’é?nsof L ’h"ﬁneéels F@’)!‘eﬂtérogi%f;ﬁ‘%h%?a@;?eth’b i ted

L . oube CSLeitao Scréening racts
weaker antioxidant effects than did the leaf extracts. A for antioxidant activity by the use of DPPH free radical

study estimate the antioxidants Psidium guajava method. Phytotherapes2001;15(2), 127130.

leaves extract, showed a significant role of plant https://doi.org/10.1002/ptr.687

leaves as an anticdant®. Similar results obtained 11. Gitika, KumarM. Antibacterialactivity of Psidium guajava
another studywhere the antioxidants reached 82% in L. leaves extracts against some grositive and gram

negativebacteria EuropJ PharmMed Res2016 3(10), 261
266. https://doi.org/10.4103/0973296.66939
12. Kangogo KG, Kagira MJ, Maina NKaranja NS

the full concentration of the leaves extract.

CONCLUSION Qualitativephytochemical screening of camellia sinensis and
The present studghowed thatPsidium guajavaare psidium guajavaleave extractdrom Kericho and Bango
rich sources of useful secondampetabolites,It is Counties 2014; 58): 506512.

; https://doi.org/10.7897/2274343.076247
strongly recommended of using them for general 13. Anbuselvi, Sand Rebecca, J. Phytochemichiochemical

medicinal purpose anspecially for treatvounds and antimicrobial activty of psidium guajavaleaf extract J
burns diseases. It is strongly recommended of using PharmSci Re2017;9(12), 24312433,

them for production of effective pharmaceutical https://doi.org/10.30574/gscbps.2017.1.2.0024
compoundsand can be used as natural products of 14. Abubakar EMM. (2009).Antibacterial activity of crude
antimicrobial to treat wounds and burns diseases extracts of Euphorba hirta against some bacteria assded

with enteric infections] Med Plants Res 2009; 3(428-505.

instead of .Chemlcal _drugs. It is _notl_ceablc_a t.hat the 15. Siti NS, Kamaruzaman SAntibacterial activity ofPsidium

leaves ofPsidium guajavaare very rich in antioxidant guajava L. Methanol leaf extract against plant pathogenic

content and therefore are good sources and safe and pacteria in the genera Pectotsaitim and Xanthomonant

economial. J Appl Biol Pharmac Technol 2012; 246252,
https://doi.org/10.4103/097%406.80776
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