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ABSTRACT

Owing the side effects of synthetic antioxidants$ e emergence of multidrug resistance, researchdving more
towards plant substances ascribed various bioldgicaperties. The present study aims to evaluageatttioxidant
and antibacterial properties of Pericopsis laxiffo(Benth.) a plant of the Ivorian pharmacopoeiae Emtioxidant
potency was evaluated using two complementary igebs, inhibition of the free radical DPPH (2.2 tignyl
picryl hydrazyl 1) and the ferric thiocyanate (FTst. The antibacterial activity was conductedpathogenic
strains isolated reference and clinical strainspathological material. Susceptibility tests werefpamed on solid
medium using the method of the wells. Macrodilutiethod in liquid medium was used to determinévtimémum
Inhibitory Concentration and bactericidal concerticms (MIC and MBC). The results showed the extsterf a
considerable antioxidant activity of the extracitesl with an IG, value of 5.71 +1.42 mg/mL and an inhibition of
lipid peroxidation rate of 66%. Moreover, resulté antibacterial activity have proved the effectigss of our
extract against all selected with inhibition valuafsdiameters varying from 10 to 21 mm and MIC MBIC values
respectively ranging from 0.39 to 12.5 mg/mL an@BQo 25 mg strains/mL. It follows from this wohat the
bivalent properties observed are related to thespree of phenolic compounds in the plant. In ticesélitions, the
plant could be used in the treatment of severdhgagies such as cellular aging and infectious alésss.

Keywords: Pericopsis laxiflora antioxidant activity, antibacterial activity, @t’'Ivoire

INTRODUCTION

Each medicinal plant has several properties tlatittonal healers use to cure various diseasesekample by
Ivorian traditional medicinePericopsis laxiflora(Benth.) is used for the treatment of headachessthpains,
gastroenteritis and abdominal p§iln2]. Under various uses, the same plant is found girout the dry forests and
savannas of Africa Sudanese. In fact, it is use@umea against shigellosis and colibacilld§is In Nigeria and
Ghana, it is involved in the treatment of ulcerd amalaria/4-5].
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Many studies have shown that the extracts from aieali plants contains a variety of compounds sush a
polyphenols with various biological activities agsd [6-7]. Some of them have shown the important role of
antimicrobial agents of plant origin in the arseafitirugs prescribed today by cliniciaj@9]. Also, other studies
have demonstrated the existence of bioactive comgmuhat may be involved in reducing risk of depéig
several diseases associated with oxidative sft@s$1].

In the present study, we evaluated the antioxidadtantibacterial activity of the methanol extrfaom Pericopsis
laxiflora (Benth.)
MATERIALS AND METHODS

Plant material

The plant material is made up of barks of trunleficopsis laxiflora(Benth.) and harvested at Lataha (Korhogo),
north of the Ivory Coast. The plant was identifledProfessor Ake-Assi of the National Floristic @en(NFC) of
University FHB Cocody-Abidjan.

Bacterial strains

The bacterial carrier is composed of two referestcains E. coli ATCC 25922 ands. aureusATCC 25923) and
three clinical strainsH. coli ESBL, S. aureusMeti-S andS. aureusMeti-R) isolated from pathological material. The
identification of the strains was performed in thboratory of bacteriology at the Pasteur Instinft€ote d'lvoire
(IPCI) as recommended by the NCC[12].

Preparation of extract

This preparation is performed according to the wettescribed by13]. Indeed, crushed 50 g of plant bark was
mixed with 1.5 L of methanol 96%. The resulting tae was stirred for 48 hours at room temperats8Q) using

a magnetic stirrer type IKAMAG RCT (Staufen, GermarThen, the mixture is filtered three times ontao and
on Whatman filter paper 3 mm. The filtrate was @raged at reduced pressure and 40°C using a retagorator
Buchi 461 Watter Batch (Strasbourg, France). Thaltiag powder was used to make the different tests

Determination of total phenols

The total phenolic contents of our extract weresdained by the Folin-Ciocalteu meth@t¥4-15]. To 0.5 mL of
each plant extract of concentration 0.1 mg/mL, wadded respectively 5 mL of Folin-ciocalteu diluted0 in

distilled water and 4 mL of sodium carbonate (1W)e whole is incubated at room temperature for Iftutes. The
optical densities (OD) are then read in a specuotipheter at 765 nm against a blank. Gallic acid weed as
standard and prepared under the same conditioaisca® with a solvent mixture of methanol/water $80:V/V) at

concentrations ranging from 0 to 0.5 mg/mL. Thaltphenolic contents of the extracts are expressedlligrams

of gallic acid equivalents per gram of extract (BQE/g extract).

Determination of total flavonoids

The technique used for the determination of thelkewf total flavonoids extracted from ours platis colorimetric
method of aluminum trichloride described [dy] modified by[17]. Thus, 0.1 mL of 5 mg/mL of each extract are
collected, to which are successively added 1.5 finethanol, 0.1 mL of 10% aluminum trichloride, GriL of
potassium acetate (1M) and 2.5 mL of distilled wafdter incubation at room temperature for 30 méasy) the
optical densities were measured in a spectrophdtnsa 415 nm. A methanolic solution of quercetiithw
concentrations ranging from 0 to 100 mg/mL is uae@ standard. The contents of flavonoids extexetexpressed
in milligrams of quercetin equivalent per gram gfract (mg QE/g of extract).

Measurement of anti-radical power

The measurement of the antiradical activity of plamtracts was performed by testing the 2, 2- dighé-
picrylhydrazyl (DPPH) according to the method18]. From a stock solution of each plant extract forg/mL, a
concentration range is prepared by successive ihgubilution of 1.56 mg/mL to 100 mg/mL. Then, eagktract
concentration, the same volume of a methanolictisolwf DPPH is added. After 30 minutes of incubatat room
temperature (37°C) and protected from light, thecalbance is read in a spectrophotometer at 517 gaimst a
blank sample (0 mg/mL of extract). Vitamin C (10@/mL) which is the reference material is preparethe same
conditions. The percentage inhibition of DPPH ralfigs calculated by the following formula:
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Inhibition (%) = [(Abs blank - Abs sample / Abs bld] x 100.

Abs Blank is the absorbance of the control reac{montaining all reagents except the test compoamd) Abs
sample, the absorbance of the test compound.

From a curve representing the percentage of inbibiof DPPH radicals versus concentrations of tkteaets and
vitamin C, concentrations of extract and vitamirth@t reduces 50% of DPPH radicals )Care determined and
compared.

Measurement of inhibition of lipid peroxidation by FTC (ferric thiocyanate) method

This method measures the level of peroxides forlbnyetheasuring the complex formed by ferrous[i®y. Thus, in
protected foil bottles are separately dissolvedgiahplant extract in 4 ml of ethanol (99.5%). lrese mixtures,
were added 4.1 mL of linoleic acid (2.5% in ethaabP9.5%), 8.0 mL of phosphate buffer (20 mM, pHOy¥and
3.9 mL of distilled water to a final volume of 20LmQuercetin (reference molecule), prepared undersame
conditions is used as a positive control. The bstttontaining mixtures were incubated in a watéhn laa 45°C.
During incubation, every day (24 h), 0.1 mL of thixture is collected in test tubes. To this amaanet successively
added 9.7 mL of ethanol (75%), 0.1 mL of ammonitodyanate (30% in distilled water) and 0.1 mL i Il
chloride (FeGl) to 20 mM of hydrochloric acid (HCI 3.5%). AfterrBinutes of incubation at room temperature, the
absorbance of the resultant red color is measuwsied) & spectrophotometer at 500 nm. The assaysed@med for
7 days until the absorbance of the control reaithesaximum value.

Antibacterial assay

Antibacterial activity of extract was performed Btueller Hinton agar (Biorad, France) using the we#ithod[20-
21). Thus, as in the conventional embodiment of aibexgram, each well or hole of 6 mm in diameter Viiled
with 80 pL of extract concentration of 200 mg/mL, takingean separate two holes of at least 20 mm. A contro
well was produced for each bacterial strain withu80mixture of DMSO/sterile distilled water solutigk/V) [22].
After a pre-release of 45 minutes at room tempegatuthe hood, the whole is incubated in an intoibat 37°C for

18 to 24 hours. After this time, the action of thdract is assessed by measuring a growth inhibane (lack of
colonies) around the well. In parallel, Oxacillisu¢) and Cefoxitin (30g) were used as positive controls. These
antibiotics were selected on the basis of thelretatvide spectrum of action and their frequentindespitals in the
treatment of infections caused by most germs insbudy. So as to reduce the risk of errors, theeexgent was
performed three times.

Determination of Minimum Inhibitory Concentration ( MIC) and Minimum Bactericidal Concentration of
(CMB)

By following the recommendations of the French 8tcof Microbiology, each bacterial inoculum wageared so
as to obtain an estimated suspension under stamdaditions at approximately i@ells/mL. Then, the dilution
macrométhode in liquid medium was usfB]. By this method, the MIC of extracts correspondsthe
concentration of the first tube in which there s growth visible to the naked eye of the bacteeisted after
incubation for 18 to 24 hours at 37°C. To determine MBC 0.1 mL of the contents of the tubes having
concentration greater than or equal to the MIGeexded on the surface of a fresh Mueller-Hinton #lgar in Petri
dishes. This MBC is the smallest concentration Whézaves survive at most 0.01% of the initial susjpen of seed
within 24 hours. Furthermore, the report MBC/MICtlé extract was calculated to apprecite its aotédséal power.

Screening Tri phytochimique
Phytochemical tests for tannins, flavonoids, alldsdpsterols and polyterpenes, saponins, cardigmogides and
reducing compounds were performed according torteinods described §24-25].

Statistical analysis

The statistical analysis was performed using ong-amalysis of variance (ANOVA) of the multiple test
comparison of Tukey-Kramer. The level of significanwas determined in comparison with the contralugr
p<0.05 was considered significant. All values areregped as mean + SEM.
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RESULTS AND DISCUSSION

Assay results of the phenolic compounds containexlir extract are reported in Table 1.

Table 1: Levels of phenolic compounds

Phenolic compounds

Total Phenols Total Flavonoids
160.38 + 5.81 (mg GAE/g of extract) 72 + 2.42(mg/@B&f extract)

The analysis of these results reveals a signifipamportion of total phenols (160.38 + 5.81 mg Gé\Bf extract)
and total flavonoids (72.12 + 2. 42 mg QE/g exirathe presence of these compounds appear to adeiquacy
with the antioxidant activity obtained. Indeed, mastudies, including those ¢26-10] reported an excellent
correlation between the amounts of these compoandwarious anti-radical activity of plant extracts

Our results are also consistent with those obtalmefP7-11], because they have shown that plants having good
antioxidant activity contain high contents of phikeg However, on the basis of 4{Cdetermined, we deduce by
referring to studies bf28] that the anti-radical activity of the methanolraxt of P. laxiflora (5.71 + 1.42 pg/mL)
was significantly lower (£ 0.001) than that of vitamin C (4.28 + 1.42 pg/nE)gure 1).For according to these
authors, plus the value of thesh®f a compound is high more its antioxidant acyivitlow.
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Figure 1: Anti-radical activity of Pericopsislaxiflora extract and vitamin C

Furthermore, analysis of the results of antioxidastivity recorded by the FTC method shows thatetkteact tested
has good antioxidant activity (66% inhibition gbili peroxidation) compared to that obtained wittawiin C (67%
inhibition of lipid peroxidation) (Figure 2).

The results of the evaluation of antibacterial\atstiof extract tested are summarized in the T&blAccording to
the work of[29], an extract is considered active if it causesreezaf inhibition greater or equal to 10 mm. In thes
conditions we can affirm that our extract is actiwe all tested germs. The greatest activity of élgract was
observed on th&. aureusstrains which are Gram-positive bacteria (19 ton2t in diameter) and the greatest
resistance against strainsefcoli which are Gram-negative bacteria (10 to 12 mmiameéter). However, no zone
of inhibition was observed with the usual antiliistonS. aureusveti-R and the twde. coli strains (0 mm).
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Figure 2: Antioxidant activity of Pericopsislaxiflora extract and quercetin

TABLE 2: Values of inhibition diameter of methanolic extract and usual antibiotics

Values of inhibition diameters (mm)

Bacterial straims Extract(200 mg/mL Oxacillin (5u9) Cefoxitin (3Qug)
E. coliATCC 25922 10 +0.1 0 0

E. coliBLSE 12+0.1 0 0

S. aureuATCC 25923 19+0.2 25+0.2 25+0.1
S. aureudveti-S 21+0.1 31+0.3 27+0.2
S. aureudveti-R 20+0.2 0 0

The same observation is done on the basis of amtilial parameters determined (Table 3). In fdot, Gram
negative bacteria showed larger MIC values (12.3mhy and MBC (25 mg/mL) in contrast to Gram postiv
bacteria for which the lowest values were recor@e@9 to 0.78 mg/mL for the MIC and 0.78 to 1.5¢/mL to the

MBC.
Table 3I: Antibacterial parameters of methanolic exract

Bacterial straims MIC ( mg/mL) MBC (mg/mL) MBC/MIC
E. coliATCC 12.50 25.00 2
E. coliBLSE 12.50 12.50 1
S. aureus\TCC 0.78 1.56 2
S. aureudMeti-S 0.39 0.78 2
S. aureudMeti-R 0.78 1.56 2

An analysis of these results shows that Gram-negdiacteria are more resistant than Gram-posithee four
extract. Many studies, including those[80-31] reported the resistance of Gram-negative bacterieompared to
gram-positive bacteria. According to some, thisstasce is linked to the presence of a layer afdigdysaccharide
(LPS), which function as an effective barrier aghimost biocidal agent82-33]. For others, this resistance is
related to the nature of the extract and/or baxtested34-35-36]

In all cases, whether gram-positive or gram negativwas observed that the inhibitory activityafr extract is
lower than that recorded with conventional antilsiatHowever, his power is bactericidal againsbaltteria tested
if we refer to the work of37]. According to these authors the effect of a suttzstas considered bactericidal if the
ratio MBC/MIC is less than or equal to 4, in thepopite case it is said bacteriostatic. Severalarebemaintained
that the antioxidant and antibacterial activitiels ptant extracts were likely related to phenolicrgmbunds,
particularly phenols, flavonoids and tannij@8-7]. Or the phytochemical screening performed on tlethanol
extract ofP. laxiflora revealed the presence of all these compoundgiifisant proportion (Table 4). So if we
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stick to these authors, the results of this studyld help confirm the phenolic compounds as andiamts and
antimicrobial agents.

Table 41l Different groups of compounds identifiedin methanolic extract

Polyphenols +++
Flavonoics ++
Alkaloids +++
Tannins ++

Sterols and Polyterpens +
Reducing compounds +++
Cardiac glycosides ++
Saponins -
Key: (-): Absent; (+) : Present in low concentration++) : Present in moderate concentration ; (+++) :rBsent in high concentration.

CONCLUSION

This work showed that the methanol extracPofaxiflora contains various phenolic compounds including pken
flavonoids and tannins. And, all of our resultsidades that these polyphenols are responsiblehforantioxidant
and antibacterial activity of the extract testerhvihg these bivalent properties of polyphenolss #iudy validates
in part the traditional use ¢¥. laxiflora in the treatment of various diseases such aslaelfging and gastritis
enteritis.

These preliminary results are interesting and virkthontinue investigations on other diseases chbgeoxidative
stress such as cancer and cardiovascular disease.

Acknowledgments

We are grateful to the Government of India (Fedenabf Indian Chambers of Commerce and Industry)tfe
grant of the CV Raman fellowship to Dr. Karamoko ATARA and the Indian Institute of Chemical Biology
Kolkata (IICB), the host institute.

We thank Dr SUMAN Khowala, Senior Principal Scisttifor accepting Dr Karamoko OUATTARA in her
laboratory (Drug Development, Diagnostics and Bibtelogy Division) for this work.

We also thank the entire team of DDDB Division stey with Drs RAJIB Majumder, DEBOPAM Banerjee,
PALASHPRIYA Das, SANGITA Majumdar, SOUMYA Mukherjefer their contribution to the realization of this
work.

Our thanks also go to the place of Mr DOMINIC NguuakNgima N, DBT-TWAS Fellow, Laboratory of Clinical
experimental and Neuroscience of Dr. K.P.Mohanakuorehis technical assistance throughout this work

REFERENCES

[1] EJ Adjanohoun ; L Ake-AssiContribution au recensement des plantes médicindiesCéte d’lvoire. Centre
Nat. Floristique, Université d’Abidjari, 979,358 p.

[2] A Ouattara; K Ouattara; A Coulibaly; AA Adima. of Chem and Pharma R&013 5:86-90

[3] SM Keita; TJ Amasson; RB Baum; R Marles; F Caa&A Traore Rev Med. Pharm. Af1995 9: 119-134.
[4] TOE EkpenduWest Afr. J. of Pharmacol Drug Re2003 19: 1-4.

[5] A Alex; A Alfred; Y Oteng; T George; S Moniqué. of EthnopharmacpP005 99: 273-279.

[6] C Gertz; S Klostermann; SP KochhBuropean J. of Lipid Sci and Tecl00Q 102, 543-551.

[7]1 Bagre; K Ouattara; B Yoro; S Meite; A CouligaPhytother 2014 9: 136-41

[8] J Bruneton. Pharmacognosie-Phytochimie- Plantédicinales, 3éme Edition Tec. & Doc, Paris (Fegnt999
1120 pp.

[9] A Gurib-Fakim.Molecular Aspects of Medicin2006 27, 1-93.

[10] JD N'Guessan; GN Zirihi; AKM Kra; K Kouakou; ADjaman; F Guede-GuinllONAS 2007, 4: 425-429.
[11] AP Bidié; B Banga; AF Yapo; JD N'guessan; Aihiban AJ. Sci. & Nat2011, 8: 1-11

22
Available online at www.scholarsresearchlibrary.com



Ouattara Karamoko et al J. Microbiol. Biotech. Res,, 2016, 6 (5):17-23

[12] National Commitee For Clinical Laboratory S#lands (NCCLS). Performance Standards for antimiatob
Susceptibility testing]1 995,15, 100-56

[13] AP Bidié; E Koffi; JD N'guessan; AJ Djaman;Guédé-GuinaAfr J Trad CAM 2008 5: 294-301.

[14] Mc Donald; PD Prenzler; M Autolovich; K Robardrood Chem.2001, 73: 73-84.

[15] H-B Li; K-W Cheng; C-C Wong; K-W Fan; F Chew;Jiang.Food chem2007 102,771-776

[16] J Chang; M Yang; H Wen; J Cheth.Food Drug Analy.2002 10: 178-182.

[17] O Yi; ME Jovel; GHN Towers; RT Wahbe; D CHotern J of Food Sci and nutr2007, 58, 178-189

[18] | Parejo; C Codina; C Petrajis; P KefaldsPharmacol Toxicol Metho@00Q 44: 507-512.

[19] MY Noordin; KWC Im; | Shahid; | MaznaiMol., 2012 17: 11 - 20.

[20] C Perez C; M Pauli; P Bazerquecta Biol. Med. Exp199Q 15 113-115.

[21] R Manonmani; VAK Mohideerl.J of Pharma and Bios s@011, 2, 390-394

[22] F Bssaibis; N Gmira; M Mezianev Microbiol Ind San et En2009 3, 44-45

[23] K Ouattara; AJ Djaman; A Coulibaly; JD N'Guess YJ M'baiasbi; F Guede-GuinRev Med et Pharmacop
Afr, 2007, 20, 1-8

[24] N Savthramma; MR Linga; G Bhunidi.of Chem and Pharm ReX)11, 3, 28-34

[25] BS Shivakumar; M Ramaiah; MR Hema; VP VaiyajBida.J of Chem and Pharm Rex011], 3, 420-424
[26] Z Tunalier; M Koza; N Ozturk; KHC Baser; H Dam; N Kirimer.Chem. Nat. Compt0,2004 206-210.

[27] T Hennebelle; S Sahpahytother 2004 1: 3-6

[28] M Barkat; L Imene 2011ev. de genie industrieP011, 6, 45-54

[29] LF Biyiti; DJL Meko'o; V Tamzc; ZPH Amvam. 2@0Pharm. Méd. Trad. Afr2004 13: 11-20.

[30] N Bouzouita; F Kachouri; HBM Ben; MM Chaaboudi de la Société Chimique de Tunj2608 10, 119-
125

[31] MA Bari; W Islam; AR Khan; A Mandalntern. J. of Agri. and Bio]201Q 12: 386-390.

[32] S Inouye; H Yamaguchi; T Takizaw&lnfect Chemother2001,7:251-4.

[33] RK Upadhyay; P Dwivedi; S Ahmadsian J. of Medical Sci201Q 2: 152-158.

[34] SK Rath; N Mohapatra; D Dubey; SK Panda; HNifbliy SK Duttalndia J of Biotechn2009 8, 1924-1928
[35] M Lahlou.Phytotherapy ResearcB004 18: 435-448.

[36] KJ Golly; S Siaka; N Guessemond; Y Soro; Aaman.J. of Chem and Pharmaceutical ReX)12 4: 2490-
2494,

[37] P Berche; JL Gaillard; M Simondtes bactéries des infections humaines. Editeur Flaron, Médecine et
Sciences1991, 660p

[38] A Scalbert; C Morand; C Manach; C Rémé&ipmed. PharmacotheR002 56: 276-82

23
Available online at www.scholarsresearchlibrary.com



