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ABSTRACT

Honeybee propolis extracts and its soluble subtioacfrom Apismellifera (Linn); a propolis use éthno medicine
as an emollient in the treatment of infectious ass; ringworm, measles and chickenpox in NortihNigeria were
subjected to chemical, antioxidant and antimicrélsiereening using standard procedures. Preliminamnemical
screening of ethanol, hexane, chloroform, ethyltateeand butanol extracts revealed the presenciawbnoids,
phenolic compounds, saponins, steroids and tritegge The antioxidant activity using 1,1- Diphenyl-2
Picrylhydrazyl (DPPH) revealed ethyl acetate fracti(EE) having significant antioxidant activity k&s, value of
1.78 + 0.01pg/mL compared to other extracts andhasad ascorbic acid of 2.54 + 0.01ug/mL at0.05. The
antimicrobial activity of the propolis extracts ngi Agar diffusion and Broth dilution methods agaiRseudomonas
aeruginosa, Staphylococcus aureus, Bacillus sitilCandida krusei and Candida tropicalis revealezhe of
inhibition between 20 to 27mm with a MIC result gad from 1.25 to 2.5 mg/mL while, the MBC/MFC value
ranged from 5 to 10mg/mL. The result of the prapeltracts and its soluble sub-fractions indicatesontains
compounds that possess antioxidant and antimictatwgvity and provides credibility of its use fibre treatment of
infectious diseases and as an immune booster.
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INTRODUCTION

Natural occurringpropolis from honey bee is a salvenriched enzymatic resinous secretion collettgdhe
worker beeApismelliferaLinn from pollens, nectars, bark of trees and ésaof plants [1]. It plays a significant role
as a building and insulating material, to sealitbkes in their honeycombs, smooth out the intewals and protect
the entrance from intruders like ants, insect aactdria [1]. Hence, these properties have beerewabie by the
bee, because been a social and pollinating insguisisess theability to travel as far as 8km irmrcdeafdiverse
melliferous plant nectar, pollens, cracks of bafkirees globally and also in the Northern Guineaa®aah of
Nigeria. These melliferous plants around each iychbve medicinal value and accounts for the etimaalicinal
potential of their honey and propolis[2].

In addition, several review studies have shown thatchemical composition of propolis varies quatitiely and
qualitatively, depending on the vegetation in tmeaafrom which it was collected and species of liee [3].
Therefore, as a result of the variability of theewtical constitute in thepropolis, this has steawskarch into
propolis from North-Western, Nigeria.Propolis ingdiia has been use traditionally as an emollietteéatment of
measles, ringworm, chickenpox disease[2, 4], affdrdnt researchershave reported antitumour, afftirnmatory,
antimicrobial, immunomodulatory[1, 5] antioxidardti@ity [6] of the propolis, and these are attribadito a number
of polyphenolic compounds, mainly flavonoids, stdsotriterpenes, phenolic acids and esters presehe it. The
antimicrobial activity of prenylated flavonoids fro Egyptian propolis was identified and reported Ashraf,
(2009). Although numerous studies have reported Hiogical activity of propolis collected worldwed
information about North-Western Nigeria propolie atill lacking, Therefore, this study tends todstigate the
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antimicrobial and antioxidant activity of propofiem ZangoKataf, Kaduna State (North-Western Nigetin order
to added new knowledge and confirmed the ratioobthe ethno medicinal use of the propolis.

MATERIALS AND METHODS

Chemicals and Reagents

Ascorbic acid powder (Merck Co.), Distilled watér1-diphenyl-2-picrylhydrazyl radical (DPPH) (Sigmd&drich
Co.), Dimethyl sulfoxide (DMSO) and all other cheals were of analytical grade BDH Chemical labanato
(England, UK).

Propolis sample and extraction

Honeybee propolis samples were collected from Zkaigd local government area of Kaduna State, Nagdrom
Honeybee cultivators, propolis was pressed to renstered honey from it, sizes reduce with scisaacsstored for
use. The raw honey bee propolis (2500g) was exrtlagith 4 Litres of 95% ethanol using cold maceratnethod
for 7days. The extract was filtered using Whatmamn N filter paper and concentrated in vacuo todygelbrown
semi solid residue (350g) referred to as honeylyepqtis ethanol extract (CR). The ethanol extr&f0g) was
suspended in distilled water and partitioned sugieely with n-hexane, chloroform, ethyl acetate addutanol to
obtain n-hexane fraction 18.5g (HH), chloroformcfian 4.6g (CC), ethyl acetate fraction 7.1g (EEXutanol
fraction 27.8g (BB), and the residual aqueous ivac230.7g (AF) respectively.

Chemical screening of Propolis extracts
Chemical screening was carried out on the etharohets and soluble sub-fraction to detect the qmes of
secondary metabolites such as flavonoids, alkalsigsoids and triterpenes according to standaydguiures|[7].

Qualitative antioxidant activity

The ethanol extracts and soluble fractions (100jLpAvas spotted on a TLC plate and developed ugieghobile
phase in a chromatographic tank. Developed chragrao plate was sprayed with DPPH (0.15 % wi/v) ithaeol
solution using an atomizer. The colour change ¢yalh colour development on pinkish background ten TLC
plate) is an indicator for the presence of antiartcsubstances [8].

Estimation of free radical scavenging activity usig DPPH method

The free radical scavenging activity (antioxidaspacity) of the propolis extracts on the stablécaldl,1-diphenyl-
2-picrylhydrazyl (DPPH) were evaluated accordinghe reported method[9]. In this assay, a volumé&.bml of
methanol solution of the extracts at different earications was mixed with 0.5ml of the methanolutoh of
DPPH (0.1mM). An equal amount of methanol and DRMthout sample served as a control. After 30mins of
reaction at room temperature in the dark, the ddasme was measure at 518nm against methanol aslauding a
UV-Visible spectrophotometer (UVmIini-1240). The pemtage free radical scavenging activity was catedl
according to the following equation:

% scavenging activity = [(Ac-As) / Ac] x 100
Where Ac = absorbance of control and As = absoafisample.

Antimicrobial Assay

Test organism

The test organisms weRseudomonas aeruginosa, Staphylococcus aureusliBasubtillis, Candida krusei and
Candida tropicalisvere all obtained from the Medical Microbiology Repnent, Ahmadu Bello University
Teaching Hospital Zaria, Nigeria (ABUTH). All isaés were maintain on nutrient agar slants and cfargburity.

Inoculums preparation of test organisms

The turbidity organisms suspension were made nilesidistilled water and compared with the McFadduorbidity
standard, until the opacity matched with the scalmber 0.5 standard by visual comparism, whichesponded to
1.5 x 108 cfu/mL [10]

Antimicrobial Susceptibility Test of Propolis Extracts

The propolis ethanol extract (CR) and soluble sabtfon; hexane (HH), chloroform (CC), ethyl aceté&E) and n-
butanol (BB) were each screened for antimicrobizlviay against clinical isolates from(ABUTH) usinggar
diffusion method [11]. The inoculum were preparagdiboculating the test organism in mullerhinton thrand
incubating for 24 hours at 32 for bacteria and while fungi, saboraud dextrasghowas used and incubated for 48
hours at 2%C. After incubation, the broth cultures were ditlite 1:1000 for Gram-positive bacteria and 1:5080 f
the Gram- negative bacteria. Each extracts 0.1ge wezighted and dissolved in 10ml of DMSO to obtain
concentration of 10mg/mL. Muller Hinton agar wasdisas the growth medium and was prepared accotding
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manufacturer’s instruction, sterilized at ¥21for 15mins, 20ml of the sterile medium was pouired a sterilized
petri dishes allowed to cool and solidify. The ##emedium was seeded with 0.1ml of the standaodutum of the
test microorganisms; the inoculum was spread evewbr the surface of the medium with a sterile swhle
seeded plates were allowed to dry in an incubat&7%C for 30 mins. A standard cork borer of 6mm in diden
was use to cut cups (well) at the centre of eacktulated medium and 0.1ml of both extracts solutizare
introduced separately into each well on the meditnm plates were incubated a®@7or 24 hours for bacteria and
25°C for 48 hours for fungi after which the antimiciabactivities were expressed as the diameter ¢onarest
millimetres of zone of inhibition by the extracilter paper disc containing solvent of extractieithout any
extract served as a negative control. Standardiatiti (5.9/mL) of (Sparfloxacin, Ciprofloxacin and Fluconégo
were use as positive control.

Minimum Inhibitory Concentration

The minimum inhibitory concentration (MIC) was daténed on the organisms that were sensitive tcettieacts,
and was carried out using broth dilution method-I2]. Two fold serial dilutions of variable conceations of the
extracts (10-0.625mg/mL) were prepared. The orgasi€d.1 mL) were inoculated into each tube comtgjrthe
extracts. The tubes were incubated at 37°C for @#shfor bacteria and 48hours at 25°C for fungie Tdwest
concentration of the extract showing no visiblevgto (turbidity) of the test organism was considetede the
MIC.

Minimum bactericidal and fungicidal concentration (MBC/MFC)

The contents of the MIC tubes in the serial dilatiwere sub cultured onto appropriately labelled NMueHinton
andSaboraud dextrose agar plates, and incuba@®P@tfor 24 hoursand 25 for 48 hours for bacteria and fungi
respectively, then they were observed for colormygin. The lowest concentration of the sub cultuith wo growth
was considered as the MBC and MFC [12-13].

Statistical analysis

Triplicate of all experiments were conductedandiltesvere given as the mean + standard deviatibe.data in all
the experiments were analysed (Microsoft Excel 20f0 statistical significance using Students t-tesd
differences were considered significant at p < 0.05

RESULTS AND DISCUSSION

The result of the preliminary chemical screeningtlt# ethanol extract of honey bee propolis andbelsub-
fractions are as shown in Table 1.0. Flavonoidppsins, carbohydrate, steroids and triterpenee feemd in the
ethanol extract (CR), whilephenolic nucleus, stbianid triterpenes were present in n-hexane softdidéon (HH).

The chloroform fraction (CC) revealed the preseatehenolic nucleus, steroids and triterpenes,oftends, the
ethyl acetate fraction (EE) revealed the preserfcphenolic nucleus, flavonoids and while phenoliecieus,

steroids and triterpenes, flavonoids, carbohydeatd saponins were found in the n-butanol fractiBB)(The

usefulness of these metabolites in phytomedicinggeatment of ailments has been documented. Sapané used
for gastro-intestinal infections; Flavonoids areefrradical scavengers and therefore useful in nesmexgt of
inflammatory diseases; tumour and oxidative strestated diseases[14][15][16]. Steroids and tritegs have
analgesic, anti-inflammatory, anti-malaria, anterobial and anticancer activities, some compounidis phenolic

nucleus have antiseptic and antioxidant properfyf44{15]. Therefore, the presence of these meitdmlin the
propolis supports their uses in the treatmentlofexits traditionally [2, 4].

Table 1.0: Result of preliminary chemical screeningf CR, HH, CC, EE and BB

Chemical Constituent CR HH CC EE BB
Steriods/ Triterpenes  + + + +
Flavonoids + - + + +
Phenolic nucleus + + + + +
Saponins + - - +
Anthraquinone -

Alkaloids - - - -
Carbohydrate + - - - +

Key: =+present, - absent

The qualitative antioxidant test using hexane: lediegtate (9:1) as solvent system for (Plate Bn2) hexane: ethyl
acetate: methanol (4:2:1) for (Plate 3, 4) revethiatithe ethanol extract (CR) and all solubletfears (HH, CC, EE
and BB) possess antioxidant activity with ethyltate showing more of distinct yellow spots of compds with

antioxidant property than the other fractions.
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Profile of extracts after spraying with 10% aqueousH,SQ,

Plate 1 Plate 3

Profile of extracts after spraying with 0.15% DPPHin methanol
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Figure 1: DPPH Free radical scavenging activity oHoneybee Propolis extract and its partition fractios presented as the mean value £
standard deviation SD (n=3)

This is further reaffirmed by &m vitro DPPH free radical scavenging activity of the ethaextract and its sub

fraction in (Figure 1) showing a persistent inceeasantioxidant activity with increase in concetitvn of extract,
50ug/ml of each extract showed a higher antioxidativiyg than the lowest concentrations. It also raled that all
fractions possess a free radical scavenging actwith ethyl acetate fraction (EE) having signifitantioxidant
activity of with 1G5, value of 1.78 + 0.Qdg/ml compared to other extracts and standard agcadid of 2.54 +

0.01ug /ml at p< 0.05. The order of decreasing antioxidant actieftyhe extracts was EE>CR>CC>BB>HH. This

may be due to high polyphenolic compounds in etpdtate fraction [9, 17]. In addition, the low awrtdant
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activity of the ethanol crude extract (CR) may Bsaziated with complex functional groups interagdion the
ethanol crude extract use for the studies. Thidhawetvhich is simple, rapid, sensitive and reprobliecshows that
propolis extracts are apparently good free radécalvengers and can inhibit autoxidation of lipidsl ahus be
beneficial in the treatment of disease in whicldliperoxidation is there mechanism of pathogengkisfherefore,
as free radical scavenger they may act by ternmgatie peroxide chain reaction process either irgadirectly or
converting free radicals to less reactive spec&s[1
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(Cso (Hg/ml)
& 8 &

[EnN
o
1

. x
0 - . |
Ethanol n-hexane Chloroform Ethyl acetate  n-Butanol  Ascorbic acid
extract fraction fraction fraction fraction
Extracts

Figure 2: Graphical presentation of IGs, of various extracts and standard ascorbic acid awiean value £ SEM (n=3) using student, t-test:
statistical significant at p<0.05

The antimicrobial susceptibility tests results werpressed in terms of MIC,MFC, MBC, and diamefezanes of
inhibition of the test organism. The attained ressalre shown in Tables 2 - 3. The results froensnsitivity test
showed that the extracts had remarkable activigireg the tested microorganisms with inhibition eemanging
20mm to 27mm. The ethanol extracts was active ag&naureus, B. subtilis, P. aeruginosa, C. krueed C.
tropicalis, while hexane fraction (HH) showed activity only Bn subtilisand C. krusei The chloroform fraction
(CQC), ethyl acetate fraction (EE) and n-butanotticn (BB) showed similar activity on susceptiblganism to the
ethanol crude extract with exception Bf aeruginosawhich was not susceptible to only the butanol tfcac
(BB).The MIC values ranged from 1.25 mg/mL to 2.§/mL while the MBC/MFC values ranged from 5mg/mL to
10mg/mL for all the extracts against the testedrogirganisms.

Table 2: Zones of Inhibition of Extracts and Standad Drug against Test Organism Zones of Inhibition (nm)

Test organism CR HH CC EE BB  Sparflox Cipro Flucoz

S. aureus 24 00 21 22 20 37 32 -

B. subtilis 27 20 22 21 21 42 37

P. aeruginosa 24 0.0 26 22 0.0 30

C. krusei 26 2024 22 21 - - 40

C. tropicalis 22 0.0 23 20 20 - - 35

Key: CR — crude ethanol extract ~ HH- n-hexamaetion CC- chloroform fraction
EE- ethyl acetate fraction BB- n-butanoldtian Sparflox - sparfloxacin

Cipro- ciprofloxacin Flucoz- fluconale

Furthermore, the zones of inhibitions for all th®pwlis extracts observed were lower than the stahdrugs;
Sparfloxacin, Ciprofloxacin and Fluconazole whiahuld be liken to the complexity and inter molecut#eraction
of secondary metabolites that constitutes the etdgrédowever, the MIC value of the all the propelidract suggest
an appreciable antimicrobial activity, even thougjhigher than the recommended value of less tiB@agimL for
compounds [19].

In addition, the CC and EE soluble sub-fractioneaded a broad spectrum of both antimicrobial anifuargal
activity against tested organism (Table 2). Althougroposed mechanism of activity of all extractuldobe
difficult to deduce. Hence, many antibacterial agemay exhibit their action through inhibition ofiaieic acid,
23
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protein and membrane phospholipids biosynthesisfa0jvever, illness such as; wound infections, pnenianand
sepsis caused by pathogeBic aureusandB. subtilig21], as well as candida infection cause 8y tropicali§22]
shows susceptibilty to these extracts, indicatihgirt usefulness in the treatment of such diseaBherefore,
propolis extract would serve as a potential sofmcésolation of bioactive compounds that coulduse as immune
booster (Antioxidant) andin the management of dissa

Table 3: MIC and MBC/MFC of Extracts (mg/mL)
MIC (mg/mL) MBC/MFC (m@mL)

Test organism CR HH CC EE BB CR HH CC EE BB

S. aureus 25 - 25 25 25 5.0 - 10.0 .0510.0

B. subtilis 125 25 25 25 25 50 100 5.0 100 5.0

P. aeruginosa 25 - 125 - 5.0 - 5.0 5.0 -

C. krusei 125 25 25 25 25 50 100 50 51000

C. tropicalis 25 - 25 25 25 100 - 5.0 @010.0
CONCLUSION

The studies revealed that information from the dahscreening, antioxidant studies and antimiabbiudies of
the Propolis extracts show that the use of exrattthe treatment of infectious diseases and es fadical
scavengers is justified, and the ethylacetate &tataform soluble sub-fractions could be investghfurther for
the development of antioxidant and antibacterignagy Further work will be carried out to isolatel @lucidate the
structures of the most active compounds presethiipropolis extracts.
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