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Original Research Article

Food-borne Bacteria: Occurrences, Multidrug Resistant Patterns and
Susceptibility to Aqueous L eaf Extracts of Acalypha hispida (Linn)

Abstract

The occurrence and susceptibility of multidrug sesit (MDR) bacteria obtained from
food to aqueous leaf extracts Atalypha hispida(ALEAH) were determined using
standard bacteriological and disc diffusion methddsice, Total Heterotrophic Counts
(THC), Total Coliform Counts (TCC) and Total Feagbunts (TFC) ranged from
3.3x10 to 1.9x18 (CFU/g), 1.9x16 to 3.6x16 (CFU/g) and 1.0x10to 1.6x18 (CFU/g),
respectively. In ‘garri’, highest THC (2.0x 4GFU/g), highest TCC (1.2x 1@FU/g)
were obtained in sample GA-03 and lowest TCC (20XCFU/g) were obtained in
samples GA-04 and GA-11. In ‘fufu’, the THC and T@&hged from 7.3x o 9.5x
10° (CFU/g) and 2.6x 0o 4.6x 10 (CFU/g), respectively, while 70% ‘fufu’ had no
TFC. Eight genera(Escherichia, Staphylococcus, EnterobacteBtreptococcus,
Klebsiellg Proteus, Pseudomonasd Salmonellawere obtained in the food samples.
Growths of single bacterial isolate were obtained 41.7% of rice, while co-

contamination with two and three isolates were olexkin 33.3% and 25.0% samples,
respectivelyOnly 50.0%, 16.7% and 33.3% of ‘garri’ had growthsingle, two and

three bacterial isolates, respectively, while betwé (8.3%) to 5 (41.7%) of ‘fufu’ and

rice had growth of two and three bacterial isolatBse ALEAH contained alkaloids,
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cardiac glycoside, phenolics, saponin, tannin,dterds, deoxy- sugar, anthraquinones
and phlobatanins. The results showed that betw&esla to 66.7% bacterial isolates
were multidrug resistant. Of 56.3% MD&R aureusobtained from the boiled rice, fufu’
and ‘garri’ only SAF4 and SAR3 had the same restgpatterns. The discs containing 20
mg/ml and 80 mg/ml ALEAH showed the lowest and kesfractivity of 6.7+1.8 mm and
13.6£1.0 mmyespectively.Streptococcuspp SPF1E coli ECG3, andP. aeruginosa
PAF2 were resistant to 20 mg/ml and 40 mg/ml of Ahé&AH. Conclusively, there is
need to always evaluate the bacteriological qualitthe food sold in the fast food
centres / restaurants from time to time and tr&i@ food handlers on food safety
practices.

Key Words:Acalypha hispidaAntibiotics, Phytochemicals, Extracts, SusceptipilUyo
I ntroduction:

There have been significant increases in the pagr@rof restaurants, cafeteria and fast
food centres all over the world as a result of bagy nature of people (Akpomie and
Akpan, 2013). Rice is one of the most widely conedmstaple foods in Asia, Pacific,
America and Africa. The nutritional value of rice provided by its content in
carbohydrate, sugar, fibre, energy, fat, proteiatew iron, calcium and zinc (Kaneko

al., 1995). Among the fermented cassava productasdava roots are “garri” and “fufu”
(Ogiehoret al., 2007; Padonoet al.,2009). Cassava root is normally processed before
consumption so as to detoxify, preserve, modify emprove their overall organoleptic
properties (Oyewole, 1991). Fufu and ‘garri’ arapé foods of West , Central and
Southern Africa. Fufu is made by steeping wholeurpeeled cassava roots in water to

ferment for three to five days, depending on antbtemperature, while ‘garri’ is
2
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processed by peeling the root, washing, gratinky] state fermentation, pulverizing and
roasting (Oyewole and Sanni, 1995). Cooked gartEbe’ as it called by the “Yorubas’

or ‘Garri’ by the ‘Igbos’, is stiff dough made bgaking ‘garri’ in hot water and kneading

it with a flat wooden baton. Both cooked fufu agdrri’ are eaten by taking small ball of
these food samples in one's fingers and then dippito an accompanying soup. The
partially unhygienic conditions in which these feagte prepared posses serious concerns
to public health.

The global incidence of food bewuliseases is difficult to estimate, but it has
been reported that in year 2005, 1.8 million peajpel from diarrheal diseases. A great
proportion of these cases were attributable toctimesumption of contaminated food and
water. Food and Agricultural Organisation and Wdéitkhlth Organisation concluded that
illness due to contaminated food was the most peavhealth problem in the world and
also an important cause of reduced economic prodlyc(Kafersteinet al, 1997). The
nutritional constituents of these foods serve asich medium for the growth of
microorganisms that might contaminate them andptitential sources of contamination
of these foods are soil, water, air, human beipgs;essing equipment, raw materials and
packaging materials (Banwart, 2004; Akpomie andak®013).

The continuous spread of multidragistant pathogens has become a serious
threat to public health and also a major concerthéoclinicians (Sanders and Sanders,
1992; Akinjogunlaet al 2010). One of the ways to prevent antibiotic stsice of
pathogenic species is to use new compounds thatchideased on existing antimicrobial
agents (Shah, 2005; Akinjogundd al, 2010). Screening of compounds obtained from

plants for their pharmacological activity has résdlin the isolation of innumerable

3
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therapeutic agents representing molecular diveesityineered by nature (Akinjogurga

al. 2011).Acalypha hispidas an erect, dioecious flowering plant of 1.8 16 Betres tall.

It belongs to the family Euphorbiaceae, subfamigakphinae and is commonly called
Philippines Medusa, red hot cat's tail or fox tAilhispidaoriginated in Oceania, but has
become naturalized to multiple countries in Amerissia and Africa (Meyer, 1982). The
leaves of A. hispida are astringent and used to treat leprosy and WYidmkments
(McLaughlin and Rogers, 1999; Onocétal, 2011). The decoction of the leaves and
flowers is used as a laxative and diuretic in gdmea, and the bark acts as an expectorant
in asthma and the flowers are used to treat dieerhend dysentery (McLaughlin and
Rogers, 1999). The aim of this study was to deteenthe occurrence of food pathogens
in ready to eat foods sold in some restaurantsfasidfood centres in Uyo and also to
evaluate the susceptibility of multidrug resistdrdcteria obtained to aqueous leaf

extracts ofAcalypha hispida.

Materials and M ethods

Study Area

Uyo is a city in South-Southern Nigeria and is tapital of Akwa Ibom State. Akwa
Ibom State shares boundaries with Abia, Cross Raner Rivers States. The population
in Uyo is estimated to be about 451,128. Uyo isated between latitudes 5° 02' 37"
North and longitudes 7° 54' 06" East. There areymastaurants, canteens and fast food
centres in Uyo. The busy and cosmopolitan natut@isfcity necessitates that people eat

out to satisfy the natural desire for nutritioustdi
Collection and Bacteriology of food Samples

A total of 36 food samples consisting of boilederigN=12),’garri’ (N=12) and ‘fufu’
4
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(N=12) were purchased from twelve (12) fast-foodtess / restaurants between May to
June, 2013. The food samples were aseptically atelle using sterile containers,
carefully labelled to reflect the date, time andagel of collection, and were transported to
the Microbiology Laboratory immediately for bactdagical analysis. One gram of each
of the food samples was added into 10 ml of peptaater and then shaken vigorously to
dislodge adhered bacteria. Serial dilutions werelerta obtain 18, 102 10° 10* and
10° dilutions. Zero point one (0.1) ml of the seriatijuted sample was transferred onto
plates of MacConkey Agar (MCA), Nutrient Agar (NAnd Eosine Methylene Blue
(EMB) agar and incubated aerobically at°g7overnight. After incubation, the colonies
on the positive plates were counted to obtain tb&alTHeterotrophic Counts (THC),
Total Coliform Counts (TCC) and Total Feacal CoufisC) respectively on the plates.
Thereafter, the colonies were subcultured ontoeplaf nutrient agar and incubated at
37°C for 24 hr. Pure cultures of isolates were strdaketo nutrient agar slants,
incubated at 37C for 24 hr and stored in the refrigerator &C4for characterization and
identification. All isolates were Gram stained asubjected to various biochemical tests
using standard methods (Fawole and Oso, 1988;dtlalt, 1994; Cheesbrough, 2006).
Antibiotic Susceptibility Testing and Multidrug Resistant (MDR)

Bacteria

Sixty-six (66) bacterial isolates obtained from floed samples were kept on nutrient
agar slants at room temperature and their susdéptiio antibiotics were determined

using disc diffusion method according to NCCLS (@0&ero point one (0.1) ml of each
bacterial isolates prepared directly from an owgrhiagar plate adjusted to 0.5

McFarland Turbidity Standard was inoculated usitegile pipette onto each of the plates
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containing Mueller-Hinton Agar (MHA). The inoculateMueller-Hinton Agar plates
were then allowed to stay for about 3-5 min for sheface of the agar to air dry. The
discs containing ten antibiotics: Penicillin (PNQuD), Ceftazidime, (CEP, 30ug),
Streptomycin (S, 30ug), Pefloxacin (PEF,5ug), Gagtan (CN, 10ug), Ofloxacin
(OFL, 5ug), Nalidixic acid (NA, 5ug), Augmentin (A 10ug), Ciprofloxacin (CPX,
5ug) and Cotrimoxazole (SXT, 30ug) (Oxoid, UK) weasgeptically placed onto the
surfaces of the Mueller-Hinton agar plates usingegile forceps and gently pressed to
ensure even contact. The plates were incubated &C3for 18 hr and the zones of
inhibition after incubation were observed and thangkters of inhibitory zones were
measured in millimeters (mm) using a ruler. Theniptetation of the measurement as
sensitive and resistant was made according to theufacturer's standard zone size
interpretative manual. The intermediate readingsewsnsidered as sensitive for the
assessment of the data. Bacteisalates that were resistant to three or more igls

were taken as multiple antibiotic resistant baatétaret al, 2002).

Sour ces of Acalypha hispida
Acalypha hispidavas obtained in Uyo, Akwa lbom State. This plansvdentified at

Department of Botany and Ecological Studies, Ursitgrof Uyo and later transferred to
Pharmacognosy and Natural Medicine Laboratory, Ba@i Pharmacy, University of
Uyo for processing. The plant was washed underingntap water and with distilled
water in order to remove extraneous matters (sahd),eand air-dried at room
temperature for one month. The dried plant part paserized and stored in polythene
bag until required.

Preparation and Concentration of Plant Extracts

6



140

141

142

143

144

145
146
147

148

149

150

151

152

153

154

The powderedA. hispida(about 3 kg) was exhaustively extracted by SoxAlgharatus
using aqueou$he filtrate was evaporated using a rotary evapoiatached to a vacuum
pump (Model type 3492, Corning Ltd). After completeaporation, the extract was
weighed and preserved at 4 °C. The graded contiens&20, 40 and 80) mgrhlof the

extracts were prepared using 100 ml of dimethyplsokide.

Fig Aalypha hispia |
Phytochemical Screening of Aqueous Leaf Extract of Acalypha hispida
(ALEAH)

The phytochemical components of ALEAWere determined using the methods of

Sofowora (1986; 1993); Trease and Evans (1996).
Test for Saponins: Half a gram 0.5 g of the filtered ALEAH was puta test tube and

2 ml of distilled water was added and shaken vigsiyp Formation of frothing which

persisted on warming was taken as preliminary exaddor the presence of saponins.
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Test for Tannin: Half a gram (0.5 g) of the filtered ALEAH was stid with 5 ml of
distilled water and 5 % Ferric Chloride reagenteatldA blue-black colouration indicated
a positive test.

Test for Phlobatanins. Half a gram (0.5 g) of ALEAH was added with 3 pisoof
40 % formaldehyde, 6 drops of dilute HCl was alstneal to boiling and cool. A
precipitate was formed, if positive and washed witit water; this left a colourless
residue after washing, indicating the presencehtifljatanins.

Test for Cardiac Glycoside: Half a gram (0.5 g) of ALEAH was dissolved in 2 ml
of chloroform concentrated sulphuric acid,8®,) was carefully added to form a lower
layer. A reddish-brown colour at the interface caded a positive test.

Test for Anthraquinones: Half a gram (0.5 g) of ALEAH was boiled with 5 rof
10 % sulphuric acid ()3%0Oy) and filtered. The filtrate was cooled in ice asithken with
2.5 ml benzene, the benzene layer separated ahiishalvn volume of 10 % ammonium
hydroxide (NHOH) was added. A pink, red or violet coloration ammonia (lower)
phase indicated a positive test.

Test for Flavonoids. Few pieces of magnesium metal strip were add@&dnib of the
filtrate plant extract with concentrated hydrocidaacid (5 ml). The formation of orange,
red, crimson or magenta was taken as a posititve tes

Test for Terpenes. Half a gram (0.59g) of ALEAH was dissolved in 3 rof
chloroform and filtered. 10 drops of acetic anhgidriwvere added to the filtrate with 2
drops of concentrated sulphuric acid,®dy), pink colour at the interphase was taken as

the positive test.
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Test for Deoxy-Sugar: Half a gram (0.5 g) of the filtered ALEAH was dibged in

2 ml of glacial acetic acid containing one drodefic chloride. It was then underplayed
with 1 ml of concentrated sulphuric acid ,&0,). Violet ring observed which settled

after few minutes was an indication of a positiestt

Test for Alkaloids: Half a gram (0.5 g) of ALEAH was added with a fewops of
picric acid reagent. A white or yellow precipitatelicated a positive test.

Test for Phenalics. To 2 ml of ALEAH, 1 ml of ferric chloride solutiowas added.
Blue or green colour indicated a positive test.

Preparation and Sterilization of Sensitivity Discs

Discs of 6 mm diameter were punched out using Waatho. 1 filter paper with the aid
of a paper punch and placed in Petri dishes. Tle #ishes containing the discs were
then sterilized in an oven at 180 for 1 hr, after which they were allowed to coefdre

used.

Susceptibility Testing of MDR Bacteria to Aqueous Leaf Extracts A.
hispida (ALEAH)

The antibacterial potency of ALEAH on MDR bactealtained from the food samples
was evaluated using disc diffusion method (Naiial, 2005; Suleet al, 2010). Sterile
filler paper discs of 6 mm diameter were impregtatéth each ALEAH solution of
graded concentrations (20, 40 and 80) mbanidcarefully placed using sterilized forcep
onto plates of Mueller — Hinton agar which had jpvasly been inoculated with 0.1 ml of
MDR bacterial isolates prepared directly from aeronght agar plate and adjusted to 0.5
McFarland Turbidity Standard. The plates were timenbated at 37C for 18 hr . Each

ALEAH concentration was replicated thrice and theamzone of inhibition diameter (in

9



200 millimeters) was determined in each case. The ALEAR&$ testedn vitro for purity by

201 plating out on Petri dishes containing nutrientraayad incubated at 3T for 24 hr.
202 Results

203 The Total Heterotrophic Counts (THfbtained in boiled rice samples RI;01
204  RI-02 and RI-03 were 6.2x10, 1.0x1d and 1.9x16 (CFU/g), respectively, while their
205  Total Coliform Counts (TCC) ranged from 2.3%16 3.6x16 (CFU/g). Samples RI-Q4
206 RI-05 and RI-06 had THC of 4.5x1G 4.8x1G and 1.0x16 (CFU/g), respectively.
207 Samples RI-04RI-05 and RI-06 had THC of 4.5x18 4.8x1G and 1.0x16 (CFU/g),
208  respectively. Samples RI-pRI-02, RI-04 RI-05 and RI-O6had no Total Feacal Counts
209 (TFC). Highest TFC (1.6x £pCFU/g was obtained in sample RI-12, while lowESC
210 (1.0x 10) CFU/g was obtained in sample RI-09 (Table 1). Taetérial counts of ‘garri’
211 and ‘fufu’ are shown in Tables 2 and 3. In ‘gartiie highest THC of 2.0x $QCFU/q)
212 was obtained in sample GA-03, followed by GA-12haiHC of 1.5x 16(CFU/g), while
213 the highest TCC of 1.2x 1QCFU/g) was obtained in sample GA-03 and while ldwes
214 TCC of 2.0x 16 (CFU/g) was obtained in samples GA-04 and GA-11.alléacal
215 counts ranged from 1.3x 160 2.2x 16 (CFU/g). In ‘fufu’, 75% of the samples had no
216 TFC, while THC and TCC ranged from 7.3x°10 9.5x 16 (CFU/g) and 2.6x 10 4.6x
217  10°(CFU/g), respectively. “In fufu’ highest THC and TGvere obtained in samples FU-
218 11 (Table 3).

219 A total of thirty- six (36) food sames comprising boiled rice (N=12), ‘fufu’
220 (N=12) and ‘garri’ (N=12) were analyzed for the gace of bacterial contaminants. The
221 bacteriological analysis of the ‘fufu’ revealed thercentage occurrences of the isolates

222 as follows:E. coli 3 (25.0%) Staphylococcus aureus (41.7%) Enterobacterspp. 2
10



223 (16.7%), Streptococcus pyogends(33.3%) Klebsiellaspp. 4 (33.3%)Proteusspp 2
224  (16.7%) Pseudomonas aerugino8425.0%) andalmonellaspp 2 (16.7%) (Table 4). In
225 ‘garri’, bacterial isolate with the highest percay¢ of occurrence waS. aureusb
226 (41.7%), followed byE. coli 4 (33.3%) and lowest percentage of occurrences were
227  obtained fromProteusspp 1 (8.3%) andalmonellaspp 1 (8.3%). A total of nineteen
228 bacterial isolates belonging to six geneEsdherichia Staphylococcus, Streptococcus,
229 Klebsiella, Proteusand Pseudomongswere obtained from the boiled rice, while both
230 Salmonellaspp ancEnterobacterspp were not isolated (Table 4).

231 Of the 36 food samples collectedly 15 (41.7%) of the samples showed
232 growth of single bacterial isolate, co-contaminatwith two and three bacterial isolates
233 were observed in 12 (33.3%) and 9 (25.0%) sampdspectively (Table 5). The results
234  also showed that out of the 12 ‘garri’ samplesem#d 6 (50.0%) had growth of single
235  bacterial isolate, 2 (16.7%) had growth of two bael isolates and 4 (33.3%) had
236 growth of three bacterial isolates. Only 5 (41.78b)fufu’ and rice samples had growth
237  of two bacterial isolates, while poly bacterial @tb were present in 1 (8.3%) of rice and
238 4 (33.3%) of ‘fufu’ samples (Table 6). The phyteafical screening results showed that
239 ALEAH contained very high concentrations of alkdiand cardiac glycoside, high
240 concentrations of saponin and tannin. Small amoaoht$avonoids, phenolics, deoxy-
241  sugar, anthraquinones and phlobatanins were ddieetd@le terpene was not detected
242  (Table 6). Of 9/15 (56.3%) MDFS. aureusobtained from the boiled rice, fufu’ and
243 ‘garri’ only SAF4 and SAR3 had the same antibioéisistant patterns (PEF-AU-SXT-S),
244 while 6 /10 (60.0%) ofS. pyogenesvere resistant to 3 to 7 antibiotics (Table 7).

245  Multidrug resistant patterns of the Gram negatiaetéria from the food samples are

11
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shown in Table 8. Only 5/11 (45.5%) coli, 2/4 (50.0%)Enterobacterspp, 4/8 (50.0%)
Klebsiellaspp, Proteusspp 2/4 (50.0%)P. aeruginosas/10 (50.0%) andGalmonella
spp 2/3 (66.7%) were multidrug resistant. Of th&sam negative bacteri&,.coli with
codes ECG3 and ECR8 had the same resistant patidrite bothKlebsiellaspp KSF6
and KSG7 were resistant to NA-AU-SXT (Table 8).

All the MDRS. aureusand S. pyogenesvere sensitiveo 80 mgmil* of
ALEAH. The lowest and higheshhibitory zones of 6.7£1.8 mm and 12.2+1.0 mm were
obtained, respectivelyS. pyogeneSPF1 and SPF3 had the same antibiotic resistant
patterns (NA-CN-AU-SXT-S-PN) and were resistanbosh 20 mgnif and 40 mgmt of
ALEAH (Table 7). Of the entire MDR Gram negativectsria obtained, onlfE coli
ECG3 andP. aeruginosaPAF2 were resistartb the three different concentrations of
ALEAH. The disc diffusion methods used showed that thesaf inhibition increased
on increasing the concentrations of the extrabtss,texhibiting concentration dependent
activity. The discs containing 80 mgml ALEAH showed the highest activity against
MDR Enterobacteispp ETF3 and. coliECR1 with zones of 13.6+1.0 mamd 13.3+2.0
mm, respectively, while disc containing 20 mgnshowed the lowest activity against

MDR Salmonellaspp SSG4 with zone of 6.9£2.5 mm (Table 8).

12



263 Tablel: Bacterial Counts of Ready to Eat Food (Boiled Rice)

264

265 Samples Total Heterotrophic @syTHC) Total Coliform Counts (TCC) Totaecal Counts (TFC)
266 Code (CBY/ (CheY (CFU/qg)
267 RI-01 6.28° 2.3x 10 -

268 RI-02 1.06¢f 2.9x 16 -

269 RI-03 1.9¢ 3.6x 10 1.2x 1G
270  RI-04 458 - -

271 RI-05 4.8%° 2.1x 10 -

272 RI-06 1.06f 2.6x 16 -

273 RI-07 1.2¢ 3.0x 10 1.1x 16
274  RI-08 3.9¢° 1.9x 10 -

275  RI-09 1.6 3.3x 10 1.0x 16
276  RI-10 5.06° 2.0x 16 -

277  RI-11 3.3¢ . -

278 RI-12 1.2¢ 2.9x 10 1.6x 1G
279

280

281

282

283

284

285

286

287

288

289

290

291

292

13



293
294 Table2: Bacterial Countsof Ready to Eat Food (Garri)

295

296

297  Samples Total Heterotrophic CeyitHC) Total Coliform Counts (TCC) Totald€al Counts (TFC)
298 Codes (CFU/qg) (CFU/g) (CFU/qg)
299  GA-01 5.7x°10 3.1x 10 -
300 GA-02 1.3x*10 3.4x 10 -
301  GA-03 2.0x*10 1.2x 1d 1.7x 16
302 GA-04 6.6x°10 2.0x 10 -
303 GA-05 5.2x%10 2.9x 16 -
304 GA-06 1.3x*10 3.3x 10 -
305 GA-07 1.3x*10 3.8x 16 2.2x 16
306 GA-08 7.4.10 3.0x 10 ;
307  GA-09 1.2x*10 4.5x 16 1.3x 16
308 GA-10 7.0x°10 2.9x 10 -

309 GA-11 6.5x°10 2.0x 16 -

310 GA-12 1.5x*10 3.8x 16 2.6x 1G
311

312

313

314

315

316

317

318

14



319 Table 3: Bacterial Counts of Ready to Eat Food (Fufu)

320

321

322 Sample Total HeterotropGimunts (THC) Total Coliform Counts (TCC) Total Faecal Counts (TFC)
323 Codes (CFU/q) (CFU/qg) (CFU/qg)
324 FU-01 8.5x 16 2.7x 10 -

325 FU-02 1.4x 1¢ 4.1x 16 -

326 FU-03 2.1x 14 4.0x 16 1.9x 16
327 FU-04 7.9x 16 3.5x 10 ;

328 FU-05 1.0x 1¢ 3.5x 10 -

329 FU-06 1.2x 1¢ 4.2x 16 -

330 FU-07 1.8x 1¢ 2.6x 16 2.2x 16
331 FU-08 7.3x 16 2.7x 10 -

332 FU-09 1.6x 1¢ 3.9x 10 -

333 FU-10 8.2x 16 3.0x 10 -

334 FU-11 9.5x 16 4.6x 16 -

335  FU-12 1.0x 1¢ 3.4x 16 2.5x 16
336

337

338

339

340

341

342

343

344

345

346

347

348
15



349
350
351
352
353
354
355
356
357
358
359
360

361

362

363

364

365

366

367

368

369

370

Table 4: Distribution and Proportion of Bacterial Contaminants of Ready to Eat Food

Bacterial Boiled Rig¢=12) ‘Fufu’ (N=12) "Garri” (N=12) Total (N=36)
Isolates No / (%) of Qoences No / (%) of Occurrences o /KPb) of Occurrences No / (%)
Escherichia coli 4 (33.3) 3 (25.0) 4 (33.3) 11 (30.6)
Staphylococcus aureus 6 (50.0) 5 (@A1. 5(41.7) 16 (44.4)
Enterobacterspp 0 (0.0) 2 (16.7) 2 (16.7) 4 (1.1
Streptococcus pyogenes 3 (25.0) 4 (33.3 3 (25.0) 10 (27.8)
Klebsiellaspp 2 (16.7) 4 (33.3) 2 (16.7) 2(2)
Proteusspp 1(8.3) 2 (16.7) 1(8.3) 4(11.1)
Pseudomonas aeruginosa 3 (25.0) Z5(0) 4 (25.0) 10 (27.8)
Salmonellaspp 0 (0.0) 2 (16.7) 1(8.3) (83)
Total 19 25 22 66

Values in parenthesis are percentages

16
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372
373

374
375
376
377

378

379

380

381
382
383
384
385
386
387

Table5: Prevalence of Single and Mixed Bacterial Contamination of Ready-to-eat Food Samples

Source No of Samples No ¢fcpamples  No (%) of Samples  No (%) of Bla Total No (%) of
Collected with One Isolate with Two Isolates with Three Isolates Isolates
Garri 12 6 (50.0) 2 (16.7) 4 (33.3) 22 (33.3)
Fufu 12 3(25.0) 5 (41.7) 4 (33.3) 25 (37.9)
Rice 12 6 (50.0) 5 (41.7) 1(8.3) 19 (28.8)
Total 36 15 (41.7) 12 (33.3) 9 (25.0) 66 (100)

Values in parenthesis are percentages

17
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389
390
391

392

393
394

395
396

397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412

413
414
415
416
417
418
419
420
421
422
423
424
425

Table 6: Phytochemical Constituents of Aqueous L eaf Extract of A.

hispida

Tests Constituents Results
Dragendorff's Test Alkalo ++
General Test &aps ++
Lieberman’s Test Cardizlgcoside +++
General Test velaoids +
General Test ian ++
General Test Recsugar +
General Test dblaltanins +
General Test pesres ND
General Test Maguinones +
Frothing Test Rblkecs +

Keys: +++: Present in very high concentration
++: Present in moderately high conitn
+: Present in low concentration

- : Not detected
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Table 7: Susceptibility of Multidrug Resistant Gram Positive Bacteria to Aqueous L eaf Extract of A.

hispida
Bacterial Isolates Zones of inhibition
Isolates Code 20 Mg/ml 40 Mg/ml 80 Mg/ml  Antibiotic Resistant Pattern
Staphylococcus aureus SAG1 NZ 7.8¢412 95428 CN-AU-CPX-SXT-S-PN-CEP
SAG2 92407  103+28% 12.0+05 CN-CPX-S
SAF4 9.0¢1%5  98+18 1114286  PEF-AU-SXT-S
SAR3 8.4+1.8% 10.1+085 12.2+1.6 PEF-AU-SXT-S
SAG9 NZ 75+75 91428 NA-CN-AU-CPX-S-PN-CEP
SARG6 6.7+1.8 8.7+0.8 10.5t1.0  OFX-NA-CN-CEP
SAF5 8.1+1.8 10.4+0.5 12.0+2.9 SXT-S-PN-CEP
SAR12 NZ 8.1+(f7 11.3+1.0 AU-CPX-SXT-S-PN
SAF10 NZ 8.5+1°2 10.7+1.0 OFX-PEF-CN-CPX-SXT-PN-CEP
Streptococcus pyogenesSPF1 NZ NZ 7.442.3 NA-CN-AU-SXT-S-PN
SPF3 NZ NZ 6Z1.5 NA-CN-AU-SXT-S-PN
SPR5 73+2% 8.2+1.8 9.9+1.B PEF-AU-CPX-PN-CEP
SPF8 8.6:05 96+1.8 11.6¢1.5  OFX-CN-CPX-S
SPF10 NZ 7.0¢24  9.3+1.B OFX-NA-AU-SXT-S-PN-CEP
SPR9  8.0+1.3 89+1.8 106+206  CPX-S-CEP

Key: NZ: No zone of inhibition; values in parentiseare percentages; each inhibitory zone includedn® diameter of the
disc., SD: Standard Deviation. Each value represtre mean of three replicates and standard dewiatlean within the
column followed by the different superscript lestare significant as determined by Duncan’s mutrghge test (P <0.05).
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Table 8: Susceptibility of Multidrug Resistant Gram Negative Bacteria to Aqueous L eaf Extract of A.

hispida
Bacterial Isolates Zones of Inhibition
Isolates Code 20 Mg/ml 40 Mg/ml 80 Mg/ml Antibiotic Resistant Pattern
Escherichia coli ECR1 9.2+1% 11.7+1.6  13.3+26 NA-CN-AU-S
ECG3 NZ NZ NZ PEF-AU-CPX-SXT-S-PN-CEP
ECR4 7.9+1.0 9.0+0.8 10.4+2.% PEF-CPX-PN
ECF6 82423 8.8+28 10.8+1.0 NA-PEF-CPX-SXT
ECR8 NZ NZ 5Z1.5 PEF-AU- CPX-SXT-S-PN-CEP
Enterobacteispp ETF1 7.74.0 9.0+1.8 9.7+2.8 NA-PEF-CPX-PN-CEP
ETF3 9.4+18 112416 136+10 OFX-AU-CEP
Klebsiellaspp KSR1 NZ 8.0+0.5 9.1+1.3 NA-CN-AU-SXT-S-PN
KSR3 NZ 6.9+70  8.4+1.0 OFX-PEF-AU-SXT-CEP
KSF6 9.4+2% 107+1.6 12516 NA-AU-SXT
KSG7 89+1.% 10.1+1.6 12.9+05 NA-AU-SXT
Proteusspp PSF4 NZ 7.0£12 7.3+2.5 NA-AU-CPX-SXT-S-PN-CEP
PSR2 NZ 7.0t21  7.6+1.0 NA-PEF-AU-CPX-PN
P. aeruginosa PAG1 8.1¢1.0 9.9+1.8 10.2+2.0 CN-AU-CPX-SXT-S-PN
PAF2 NZ NZ NZ OFX-NA-PEF-AU-S-CPX-CEP
PAG3 85+085  115+1.6 11.9+25 CN-CPX-SXT-S
PAR5 7.2+0.% 8.1+1.8 9.7+2.8 OFX-CN-SXT-S-PN
PAR10  85+1.®% 103+1.6 11.0+15 NA-PEF-AU-SXT
Salmonellaspp SSG4 6.9%225 8.0+2.8 9.5+1.B CN-AU-S-PN-SXT
SSF11 NZ 7.4+F5  8.7+253 CN-AU-CPX-SXT-S-PN-CEP

Key: NZ: No zone of inhibition; values in parentiseare percentages; each inhibitory zone includedn® diameter of the
disc., SD: Standard Deviation. Each value represtre mean of three replicates and standard dewiatlean within the
column followed by the different superscript lestare significant as determined by Duncan’s mutrghge test (P <0.05).
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Discussion

Foods meant for human consumption also serve lasmegdia for growth of
microorganisms, which can result in deterioratisppilage and food borne illnesses
(Adesiyun, 1984; Majolagbet al, 2011).The occurrence of pathogenic micro-organisms
in human foods could be a public health concerru(Btet al, 1988).The properties of
food such as moisture content, hydrogen-ion comagoh, temperature, and nutritive
values determine the types of microorganisms aackiient to which they are present in
a food material (Garbutt, 1997; William and Deni2i804).

In the present study, the Tdtaterotrophic Counts (THC) obtained in
boiled rice and ‘garri’ samples ranged from 3.3%101.9x1d (CFU/g) and 5.2x1%to
1.5x1d (CFU/g), respectively; and these values were obbérvastill below
recommended limit of bacterial counts 0> CFU/g) of the International Standards for
Microorganisms in Foods (Owhe-Uregéeal, 1993; Rose and Osunnaiye, 2003). Thus,
the results of these plate counts indicated thatfdlods had low microbial counts. Our
findings showed that different ‘fufu’ samples frotine different restaurants differ in
microbial load as FU-03 has highest load of 2.1% (GFU/g), while FU-03 has the
lowest load of 7.9xICFU/g). These variations in microbial loads mayakteibuted to
the hygienic conditions of the personnel in conteitih the food, the environment and the
raw material from whichhe ‘fufu’ are produced.

In this studyE. coli, S. aureus, Enterobactgpp,S. pyogenes, Klebsielspp
Proteusspp., P. aeruginosaand Salmonellaspp were isolated from the cooked rice,
‘garri’ and ‘fufu’ collected. This finding showefl. aureusas the most prevalent bacteria

in the food samples and this differs from the pvasireports by Wogat al (2011) in
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506  which K. pneumoniaevere predominant in the food samples from restdsrafast food
507 centres.. The occurrence @&. coli in the food samples are indication of feacal
508 contamination. Although cooking or heating is expddo reduce the microbial load of
509 cooked foods, but such foods can also become camiéed due to cross contamination
510 and environmental sources such as air and dust fdensils and food handlers
511  (Singleton, 1997). Isolation of the gene&taphylococcusStreptococcusPseudomonas
512 andProteusfrom the cooked rice is in conformity with the finds of Majolagbeet al
513 (2011) who isolateds. aureus, Pseudomonapp and Proteusspp from cooked rice.
514  Findings by Nicholst al, (1999) showed the occurrencekofcoliin cooked rice sold in
515 restaurants and our findings confirmed this.

516 The antibiotic susceptibiligsults also indicated multiple resistance patterns
517 among both Gram positive and Gram negative bactsolated from the cooked rice,
518 garri and ‘fufu’ samplesPrevious studies by Oluyeg¢ al (2009) have also shown the
519 occurrence of MDR-bacteria in food samples as 50%ar isolates from food samples
520 were resistant to six out of the eight antibiotested

521 Phytochemical screening of ALEAH revealed the pmeseof flavonoids,
522 deoxy-sugar, phenols, anthraquinones, cardiac giges, alkaloids, tannins,
523  phlobatanins and saponins. This result agrees dalyorwith the result previously
524  obtained by Iniaghet al (2009). Antibacterial activities exhibited by tAGEAH in this
525 studyalso confirm the preliminary investigations of Adeset al (2000); Okohet al,
526  (2006). The results obtained showed that ALEAH bited inhibitory activities against
527 the MDR bacteria with different degrees as demaitestr by measuring the diameters of

528 inhibitory zones and these results are in conformiith the results obtained by Abu-
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Zaida et al (2008); Akinjogunlaet al. (2009). Plant extracts are rich in many phyto
compounds which are the cause of their bioactsitidne mechanisms of actions of many
antimicrobials are complex and may not be the aqumsece of their action on a single
target. The mechanisms of antimicrobial actionlednolic compound include membrane
disruption, proteins binding, inhibition of protsinsynthesis, enzymes inhibition,
production of cell wall complexes, formation of dliede bridges and intercalation with
cell wall (Bozdogan and Appelbaum, 2004; Akinjoguet al, 2009), while the action of
alkaloids could be intercalation with cell wall ahdr DNA constituents (Cowan, 1999).
Hence, the presence of these secondary metabsliels as anthraquinones, cardiac
glycosides, saponins, tannins, alkaloids, flavosaahd phenolics in ALEAH may be
responsible for its potential use as drug agairBRMood pathogens.

Conclusively, owing to non-adénce to food safety practices and the
indiscriminate establishment of fast food centregstaurants in most developing and
underdeveloped countries, there is need to evathatbacteriological quality of the food
sold in the fast food centres / restaurants frametio time, train the food handlers on
food safety practices, enact and enforce the lawth® establishment of fast food centres
/ restaurants.
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