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ABSTRACT

The evaluation of iwe ekpang ['steamed cassavaebhtprocessed from freshly harvested cassava ['Mah
esculenta’] stored for 24 hours, prepared into fresesheated and roasted samples were analysed ®&engdard
Microbiological Techniques[STM] and the antibiotisusceptibility of the isolates using Disc Diffusion
Technique[DDT]. The bacteria isolated were Bacilleabtilis, Pseudomonas aeruginosa and Staphylosoccu
aureus. The fungi isolated were mould spp. anceAgitus sp. The results also revealed that ‘Ii@ang’ G and
EKs had the highest 7.8 x 1@nd 1.10 x 19cfu/g, respectively and the highest mycologicaintavas also obtained
from ‘iwe ekpang’ Ekand Ek, 4.2 x 18 and 4.4 x 1Daccordingly. The reheated ‘iwe ekpang’ [End El] is
safer and is within the limit recommended by In&ional Commission on Microbiological Specificatitor ready

to eat foods. Among the antibiotics used, the wisga were susceptible to Ofloxacin followed by Benfi and
Gentomycin.The isolates gave gross resistant tmd@tline, Ampicillin and Nalidixic acid. The"Range from 5.6
to 7.9. Nevertheless this result reveals most paterg for treatment of those affected by this oigms in any case
of food spoilage or poisoning caused by the telstederia.

INTRODUCTION

‘Iwe ekpang’ is a steamed cassaWahihot esculenfabatter that is often wrapped with plantain leavds is
usually processed and eaten the same day or tbeviiod day. However, ‘iwe ekpang’ does not staytiwo days
or three without slimy substance, white patched, @etuliar sour odour. According to [1], spoilagevidenced by
release of offensive odour which is attributedhe action of microorganisms and other chemical ghan Cassava
when uprooted as in harvesting sustained bruisgsray come with fungal-link. At times ‘iwe ekparm'ocessed
with cassava stored for 24 hours or two days oftecouraged exposure to deterioration before gratimgpping
and steaming. More so, left over iwe-ekpang isligstored for a day, two or three days dependimghe quantity
prepared and the total number of people in thedtmld. The leftover can be reheated or roastdadduspen fire]
daily where there is no refrigerator or deep freez&s observed in the literature report, cassagsrare highly
perishable and a lot of post-harvest losses oaruhis commodity during storage due to high physjalal and
microbial activities that enter bruises receivedimty harvesting as well as the inherent high moéstontent of
fresh roots, which promote microbial deteriorateomd unfavourable biochemical changes in the comiyngd].
Moreso, ‘iwe ekpang’ with high moisture especialbhen not properly wrapped and covered is often very
perishable and prone to microbial and fungal grovithe objective of this work was to evaluate midabactivities
during processing of ‘iwe ekpang’ and effect of stieg in the open fire as well as reheating methadsthe
microbial count of leftover ‘iwe ekpang’ and thessaptibility pattern of the isolates to chemotheraje agents.
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MATERIALS AND METHODS

1)Collection of Materials
CassavaNlanihot esculentfaroots and plantainMusa paradisiacgl leaves were obtained from Akpandem Market
in Uyo, Nigeria.

2)Treatment of Samples

Freshly harvested cassava roots were obtained atiomed above and subsequently divided into twai@os. One
portions was kept for 24 hours, while the othef hals processed immediately into ‘iwe ekpang’. Eportion was
processed as illustrated in Fig. 1. Analyses wareed out in the Department of Microbiology, Ueiisity of Uyo,
Nigeria.

METHOD

3)Determination of pH Values

The pH of the cassava batter, ‘iwe ekpang’ anteftever samples were determined using CD640 digithmeter
[WPA Linton, Cambridge England] after blending 2Z&gamples.

Moisture Content
Moisture content was determined as thus.

Weight of the beakeronly................c.oo . a
W eight of the beaker +sample wet.......................... b
Weight of the beaker + sample dried........................ c

Calculation b - ¢ x 100

b - a 1

MICROBIOLOGICAL METHOD OF ANALYSIS OF CASSAVA BATTE R ‘IWE EKPANG’ AND ITS
LEFTOVER

One gram of each blended ‘iwe ekpang’ was weigh#daseptically from the sterile mortar and introeidnto
9mls of sterile distilled water in a test tubeThe dilution was serially made up to*10With the aid of wax pencil
the bottom of the Petri dish plates were properbelled with the sample code, dilution factor, raeased and date.
With the use of sterile pipette, 1ml of the aliqugirepared from each of the ‘iwe ekpang was aselbfi
transferred from dilution [ into a Petri plates in triplicates [3]. Sterjieepared plate count agar [PCA] and
Potato Dextrose Agar [PDA] were used for the pdatepmethod. Twenty five [25]mls PCA were pouretbieach
the plate labeled for total heterotrophic bactec@lint, while 25mlis of PDA were poured into eaéhhe plate
labeled for total heterotrophic fungal count. Téhesedia were aseptically poured af@4o avoid killing the
microorganisms present in the food samples. Theplaf PCA were incubated at°87for twenty four [24] hours
while plates of PDA were incubated at room tempeeafor 5-7 days. The immerged colonies were catligind
sub-cultured to obtain pure colonies. Gram’s stanimicroscopic examinations, biochemical testsafe, catalase,
coagulase, indole, motility, citrate, methyl redpgues proskauer, spore, oxidase, nitrate, gelast and
carbohydrates fermentation test were carried auhidentification of the isolates.

ANTIBIOTIC SUSCEPTIBILITY TEST

The antibiotic susceptibility test was determingdte standardized disc diffusion method. Comnadiscprepared
single and multidisc with the following antibiotiegere used. Ampicillinf[Am] [2hg], Tetracycline[Tet] [2hg],

Gentamycin[Gen] [10g], Perflaxin[Pef] [mg], Cotrimoxazole[Cot] [2hg], Nalidixic acid [Nal][3Qg] and
Ofloxacin (fu9).

Mueller-Hinton Agar plates were dried in the inctdraat 45C until the surface were free from visible moisture
before use for the susceptibility study. One dodbd0 — 18 hour old culture of the test organisneseninoculated
by spread plate method. Sterile forceps was us@itk up the disc and placed gently and firmlytioa surface of
the seeded plate. The discs were evenly distiibiastallow an edge not less than 15 mm from the efahe Petri
dish. The inoculated plates were incubated &E3a@r 24 hours.

CONTROL

The control culture (standard organism of a knoamsgivity of staphylococcus was plated simultarsyp with the
test organism on separate plate. The zones obifiri produced in the two cultures by the samesligere
compared. Kirby Bauer classification method ofearhibition was adopted.
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Fig. 1: Flow Chart for Processing of Cassava Rootisto ‘lwe Ekpang’ and the Treatment of Leftover

RESULTS AND DISCUSSION

Table 1 shows that total heterotrophic bactemaint in the freshly processed product, ‘iwe ekpdfd] 2.3x10.
This was reduced with the application of steamirgowever, reheated leftover ‘iwe ekpang’ fEkad lowest
bacterial count 3.4xf0than roasted ‘iwe ekpang[EK 4.8X10". The bacterial count was in line with the
recommendation limits for bacterial contamination feady to eat foods by the specifications ford®@4], which
must be less than 1cfu/g) of food for total bacterial plate countdamould count. Freshly grated cassava
processed from cassava stored for 24 houwssH&d the highest total plate count than ‘iwe ekpamocessed from

it (EK4). The leftover ‘iwe ekpang’ when reheated geKad lower bacteria count than the roasted ‘iweaeky’
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(EKg). These plate counts of EKvere higher than the specification of less thah(&fu/g). In Table 2 total fungal
count in samples EXEK, and Ek were lower than € High total fungal count was observed in sam@g EK,
and Ek; whereas there was no fungal activities in samp{e. EThe bacterial isolated as observed has shown
Bacillus subtilis Pseudomonas aeruginosand Staphylococcusiureus While fungal isolate wa#spergillussp.
And these are in agreement with [5]. Four isolatiedistinct organisms were identified. Table 8wh the isolates
and percent occurrence. These were high rangarg §3.33 percent fohspergillussp. andBacillus subtilis with
66.67%. Microorganisms were isolated from thelhefarvested cassava and cassava roots stored foours as
well as ‘iwe ekpang’ (steamed cassava batter) peepbfiom the samples of cassava roots. The migesisms
isolated were present in the two cassava sampleglhss ‘iwe ekpang’ processed from the two caassamples.
However, the microbial growth was favoured by theréase in moisture content from 56 percent inhfies
harvested cassava to 68% in ‘iwe ekpang’ procegsedlit. It also increased from 54% in cassavas@bored for
24 hours to 62% in ‘iwe ekpang’ processed from@onsequently, pH level ranges from 5.6 in fredidyvested
cassava to 7.9 in ‘iwe ekpang’ processed from @ fam 5.8 in cassava roots stored for 24 hours.Toin ‘iwe
ekpang’ processed from it. Nevertheless, the as@én percent moisture and the pH level (espgadithlinity) of
the samples affected the growth pattern (that sippbe persistence of the microorganisms isoldtedh the
cassava samples and in the processed product €kpang’). This is in confirmation with reports fno[2].
Although the same microorganisms were isolated filoenreheated and roasted ‘iwe ekpang’ the coustgraater
in roasted than the reheated ‘iwe ekpang’. Thiamsahat the microbial contamination is in confaymwith of [5].
That boiling at standard temperature and pressurdd — 60 minutes did not completely destroy themtoxin as
measured by the ability of the toxins to induce itorg in monkeys. It is not unusual for some peofd vomit
after eating freshly processed cooked or reheatedasted ‘iwe ekpang’. Also, in this study thecteaial plate
count in roasted ‘iwe ekpang’ connotes with litaratreport of Rose (1983) that large numbeBtaphylococcus
cells (5 x 16 — 10 cfu/g) are necessary for disease symptoms to befested. ‘Iwe ekpang’ as wrapped with
plantain leaves does not allow adequate heat tetpa the food for effective destruction of thgamtisms. Also
exposure of this batter, the product (‘iwe ekpartg’the environment and the handlers health dupimgessing
contribute to the state of the food and contambmatiThe report of [6],[7]and[8] confirmed thattmost important
sources of this organisBtaphylococcu foods and beverage are the nasal canals anttedféand.

Table 1: Total bacterial count from ‘iwe ekpang’ aralysed

Parameter Sample code Total Bacterial
count[cfu/g

Cassava batter processed from

freshly harvested cassava roots C 7.8x10
‘Iwe ekpang ‘processed from

freshly harvested cassava roots [frogh C EK, 2.3x1d
Reheated ‘lwe ekpang’[fromEK Ek, 3.4x1d0
Roasted ‘lwe ekpang’ from [EK EK3 4.8x10
Cassava batter processed from

cassava stored for 24 hours C; 6.4x10
‘lwe ekpang’ processed from

cassava stored for 24 hours]C EK4 2.2x10
Reheated ‘lwe ekpang’ [fromEK EKs 3.0x10
Reheated ‘lwe ekpang’ [fromEK EKs 1.10x16

Table2: Total Micological Count from 'lwe ekpang'

Parameter Sample code Total Fungal
count[cfu/g]

Cassava batter processed from

freshly harvested cassava roots C; 3.3x1d
‘lwe ekpang’ processed from

freshly harvested cassava roots[from C EK, 2.0x 1d
Reheated ‘lwe ekpang’ [fromEK1] Ek; 1.0x 1d
Roasted ‘Iwe ekpa [fromEK EKs 3.0x1d
Cassava batter processed from

cassava stored for 24 hours C, 4.0x1¢
‘lwe ekpang’ processed from

cassava stored for 24 hours [fron] C EK,4 4.2x1d
Reheated ‘lwe ekpang’ [fromEK EKs Nil
Reheated ‘lwe ekpang’[from EK EKs 4.4x1d
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Table 3: Occurence of Fungi and Bacteria isolatesalated from all 'lwe ekpang'

Organism

Number of occurrence

% of Occurrence

Staphylococcus aureus
Bacillus subtilis
Pseudomonas aeruginosa
Mould sp

Aspergillus sp.

O W ~N 0~

26.92
30.77
7.69
11.58
23.08

Table 4: Organism Isolated from each

sample of ‘ie ekpang’

Parameter

Sample code

Organism isolated

Cassava batter processed from freshly

harvested cassava roots

‘lwe ekpang’ processed from freshly
Harvested cassava roots [frord C
Reheated ‘lwe ekpang [Fromgk
Roasted ‘lwe ekpang [Fromigk

C

EK,
EK>
EKs

Cassava batter processed from stored

For 24 hours

‘lwe ikpang’ processed from stored
for 24 hours [form €]

Reheated ‘lwe ekpang’ [From Bk
Roasted ‘lwe ekpang [From Bk

C.

EK4
EKs
EKs

S. aureus, B subtilis, P aeruginosa
Mould sp andAspergillussp

S. aureus, Bacillus subtilis and
Aspergillus sp.

B. subtilis andAspergillussp

S. aureus,B. subtilisand
Aspergillussp andmould

S. aureus, B. subtili®s aeruginosa
andAspergillussp

Staphylococcus aureus B subtilis
and mouldsp.

B. subtilisandS. aurues

S. aurues, B. subtilend Aspergillus

sp.

Table 5: P* Level and Moisture Content each Sample of ‘iwe gang’

Parameter Sample code P Moisture
Cassava batter processed from freshly
harvested cassava roots C, 5.6 56
‘lwe ekpang’ processed from freshly
harvested cassava roots [fron] C EK, 7.9 68
Reheated ‘lwe ekpang [Fromgk Ek; 7.8 65
Roasted ‘lwe ekpang [FromBk EKs 7.2 62
Cassava batter processed from stored
For 24 hours C, 5.8 54
‘lwe ikpang’ processed from stored
For 24 hours [from & EK,4 7.7 62
Reheated ‘lwe ekpang’ [From Bk EKs 7.5 64
Roasted ‘lwe ekpang [From Bk EKs 7.6 61
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Fig2: Susceptibility Patterns ofStaphylococcus aureus Isolated from Steamed Cassava Batter

S=Sensitivity, R=Resistance
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Fig3: Susceptibility Patterns ofBacillus aureus Isolated from Steamed Cassava Batter
R=resistance, S= Sensitive.
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Fig4: Susceptibility Patterns ofPseudomonas aeruginosa Isolated from Steamed Cassava Batter
R=resistance, S= Sensitive.

The degree of sensitivity pattern varied with isega The most sensitive antibiotics was Ofloxadoiwed by
Perflacine, and Gentamycin. The resistant pattef8 aureus, Ps aeruginosadB. subtilisto penicillin ampicillin
cotrimoxazole and nalidixic acid fig 2,3and,4 maydue to indiscriminate use and abuse of drugdteadtion of
drugs and mutation of microorganisms. Multipleilaiotic resistance amongst members of bacteridhies has
been well documented by [10].

CONCLUSION

The disease symptoms associated with the consumptiGwe ekpang’ (steamed wrapped cassava baiter)ot
only caused by the high level of cyanide consunmpitio‘iwe ekpang’ processed from freshly harvestasisava and
cassava stored for 24 hours or eaten the sameutl@yidalso caused by the consumption of ‘iweaeigs roasted in
the open fire which contaitaphylococcuspp., andBacillus sp. andAspergillussp. and could not be destroyed at
the temperature and duration for which ‘iwe ekpawgs cooked, roasted and reheated. It is betteghteat the
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leftover ‘iwe ekpang’ to the boiling point than toast in the open fire before eating and misusedntibiotics
should be avoided.
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