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ABSTRACT

A total of 30 moin-moin sanples wore collected from three
food sales outlets nanmely, hawkers, cafeteria and restaurant

were analysed for total aerobic plate count, staphylococcus

aureus and B a c i 1lus cereus. Min-noin sanples obtained from

the restuarant showed slightly lower values for total aerobic
plate count (1.3 x 10 - 1.6 x 10° ) as conpared to counts
obtained from cafetaria and hawkers (2.7 x 10* - 2.6 x 10°

and 4.6 x 10* - 3.2 x 10° ) respectively. Staphylococcus aureas

count from noin-moin sanples obtained from hawkers varied
between 1.2 x 10° - 2.0 x 10° while that of cafetaria and
restaurant showed count varying between (1.3 x 10° - 1.0 xI @

and 2.2 x 10® - 1.1 x 10°). Bacillus cereus count from

moi n-noi n sanpl es obtained from hawkers varied between

(1.0 x 10® - 1.3 x 10* ) and that of cafeteria and restaurant
varied between (1.0 x 10%- 2.1 x 10* and 1.0 x 10%® - 1.0 xI O
respectively. The enterotoxin producing ability of the 13
randomy selected isolates of s. aureus using cell ophane over
agar nmethod. Seven (53% of the isolated produced enterotoxin
A while none produced enteroxin C and D. Fifteen isolates

Bacillus cereus were tested.for toxin production using rabbit

ileal loop test. Ten 66% of the strain wore nmld enterotoxin
producers and 5 (33% were noderate enterptoxin producer.
Fifteen other 'noin-moin sanples's observed for shelf
stability showed that noin-nmoin could remain whol esome for
18hrs, 30hrs, and 42hrs at a storage tenperature of 25° |

(ambi ent tenperature) 30° and 20°°.
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CHAPTER 1

INTRODUCTION :

Moin = Moin is a steama2d savoury e¢owpea meal popular
in Nigeria and other West African Countries , The importance
of moin — Moin in African diet is due to its high protein
contents and therefore furnishes part of the protein need of

the people.

Apart from Moin - Moin appearing regularly in home diets,
it features commonly in Commercial Catering as well as ceremonies
and special occasions as the major accompaniment to jollof
rice, white rice and Stew. It is also commonly served or sold
as fast food and street food. In what ever category of meal
it is placed, the importance of the Moin — Moin as a meal
cannot be over emphasised given its popularity among the few
indigenous foods that are now being projected at public eating

places.

Microbial contamination of street foods is an indication
of poor sanitary practice in the‘preparation and storage of
the food. Bacteria may be introduced into food along the line
from the raw materials,enviroments and _poor handliﬁh of the
food to the finished products. Such coataminated microorganisms
can proliferate in the food resuting in a potential health
hazard. The adherence by food handlers to good personal hygiene
and to hygienic food handling practices is essential, if micro-—

biclogical contamination is to be prevented,  (Dawson et al;1991).



Common mesophilic microorganisns usually regarded as hameless have been known to cause
i oesss when prosent o excesssive maber, from the varions stidios so for condicted,

it is obvious that there is high potential for serious health problem related to the
preparation and handling of street foods. Studies have confinmed both micrebial and
chemical contaminations of food being sold by vendors (FAO/FIIC, 1984).

It is therefore imperative to ensure that there are standards for our indigenous foods

which chow dearth of scientific information on the giildines for microbiological amalysis.

In 1981, 43% of the outbreak of food borne diseases reported to the centre for
disease control in America were caused by food eaten in restaurants ((IC, 183). It was
noted that the sites most frequently involved in the outbreak are the food service
establistments and hames (Angelotti, 1971). Food quality is the degree of excellence
wiiich a Food possesses. Phintewmee of high Tood quality is therelfore an essential
ingredient for successful pramotion of foods, consequently quality assurance in the
focd industry or in the place of manufactire is the key to increasing the demands for
indigenous: food. Most elites shy away from indigenous foods at public and comercial
outlets becuase they cannot be sure of their quality,

There is a serious dearth of information on guidelines for traditionally produced foods
in the country. lack of guidelines for microbiological amalysis is the mjor set back
encoutered with setting standard for indigenous foods.

Since the food and drug decree of 1975 and subsequent ieguliations went into effect there
has been no apparent guidelines for indigenous foods. However, the importance of having
standard for foods in developing commtries is viewsd more soriously now than ever before

(FAD, 1987). .



Refrence has been made to pathogens isolated from street foods amalysed in different
countries; observation shows that waters collected from water container of vendors in
pune (India) was contaminated with Salmonella Newport widle samples of locally produced
ice cream and chicken all of which are vended in a similar manner to moin-mopin in

Thadan (Nigeria) also revealed Samonella species as contakinants (FAO, 1987).

In view of the afore mentioned observations enumerated, the present work is aimed

at;
(1). Assessing the ncteriological  quality of moinnoin served ot selectad Tood
selling establishments.

(2), Isolation and identifying organisms of food borme hazard associated with the moin—

moin samples,
(3). Assaying the pathogens isolated fran moinmmoin for enterotoxigenicity.

(4), Monitoring the keeping quality of moinrmoin.



CHAPTER (W) 2

LITERATURE REVIEW

¢ J
MOIN-MOIN  PRODUCTTON

2.2.1 Moin-Moin is one of the numerous Nigerian Cowpea
meals which is very popular in West Africa Countries,-
The preparation of Moin-Moin is similar among the
different group of peoople that eat it. The little
differences occur not in the method, but in the
ingredients that are incorporated and in the packaging

method before steaming (Anthamico and Isoun, 1982).

Moin-Moin is made mainly from cowpea (Vigna unguiculata),

The required amount of the cowpea is soaked in water
for about one hour and the seed coat is thei removed
either by pounding lightly in a mortar or by rubbing
between palms. The seed coat is thei washed away

and the cotyledons are ground with pepper and onions
to form an aerated paste. The paste is mixed to
taste with salt, palm oil or groundnut oil., Optional
ingredients which enhance and enrich the meal include
deboned fish, diced liver, diced boiled egg and

condiments (Anthonio and Isoun, 1982). .

(4)
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The seasoned mixture is thom packaged by wrapping
in either clean leaves, Aluminium Kitchen foil,
Polythene bags or poured in small tin cans. The
moulds are then placed in a pot which has been lined
with sticks to prevent wrapper from sticking to

the pot and also to maintain the water for adequate

steaming.

The pot is covered and allowed to steam for
45 to 60 minutes depending on the quantity being
made and amount of heat applisd. Moin—Moin is
proteinaceous and is commonly eaten with carbohydrate

based foods such as 'Ogi' and 'Kafa' (Oyenuga, 1968).

NUTRITIVE VALUE OF COWPEA

Cowpea (Vigna : unguiculata) from which Moin-

Moin is made is said to be a prominant source of
plant protein in the diet of Nigerian$(Oyenuga,

1968). Cowpea is known to be rich in protein and

has 22.7g of protein per 100g of edible portion

(Aykrod and Daughty, 1982). Moin-Moin also will
retain most, if not all of protein of Cogpea since
the cooking does not seem to reduce the amount of

protein in the true diet,

(5)
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The type of nutrient composition of any food

- will determine the iype of tlicroorganism that will

grow on the food (Lynch et, al, 1979).

Table 1 shows the nutritional compostition of Cowpea .'5.
seed while table (2) shows the mineral and vitamin

composition of cowpeas.

TABLE 1 NUTRITIONAL COMPOSITION OF COWPEA SEEDS

Composition CH20 Protein Moisture Fat Crude Ash
(%) Fitre(g)
Cowpea 61.0 22.7 11.5 1.6 4.2 3.2

TABLE 2. THE MINERAL AND VITAMIN COMPOSITION OF COWPEA

Minerals lron Thiamin Vit.A. Riboflavin Nicotiel . Cal. Phosphorous
(mg) Acid (ML)
Cowpea 0.89 50 Q.14 0.12 2.3 4,51 90
6. .

sources: Oycnuga, 1968, Aykroyd and Daughty, 1962,



2,2.3 QUALITY ASESSMENT OF FOOD,

The Microbiological quality of any food item
is determined by a series of microbiological examination
which reveal whether the food or food ingredients
meet the required standard or microbiological limit,
To determine the microbilogical quality, sample is
drawn in such a way that &i least a fairly large
number of food from different food establishments
are examined for a series of organisms,
The microbiologist is faced with two major problems
when analysing food. First is the problem of obtaining
a truly representative sample of a batch and secondly
only a few hundred grams of the product are taken
as a sample of production batch of several tonnes,

(Gibbs, 1986).

Presently, the methods employed depend on the
nature of the food item. These include the examination
of food for aerobic plate count, coliform and feacal

coliform estimation, Staphylococcus aureus count,Bacillus

cereus count, and intestinal pathogens like salmonella

(FAO), 1979). Homogenate of the food item to be examined

must be prepared and diluted accordingly. Preliminary
treatment of food is required to release ihto a fluid medium
those .omanisms which may be embedded within the food.
Excessive speed of the cutting blades and undully prolonged
use of the mixer may cause injury to microbial cell while
insufficent mixing on the other hand may neither release
embedded bacteria or provide a heterogenous distribution
with suspension.



A 'Stomacher’ may be used for proper mixing of the

food, The enumeration of mesophilic aervbes'gives

an index  of the guality of lood exceprk where fermentation
or a natural ripening process gives rise to a very

large number of bacteria, It has a limited validity

for assessing safety, but is usually used to indicate

the adequacy of.sanitation and temperature control

during pr&ceésing, transport and storage., When z total'

of five samples are observed marginal acceptability

is loétﬁmlgnoprm_ while maximum acceptability's 106

ctu/gn ol (FAO, 1979).

2.2.4. STREET FOODS (BENEFIT, QUALITY AND PROBLEMS)

Street foods.are réédy to eat food and beverages
prepared and or sold by vendors especially in the
£ streets and other similar places (FAG, 1989} ; FAO/FTDC,
o 1986), | - e
Street vended foods have a long tréditiﬁn in
g most Countries of the World, but because of socio-
| sconomic changes many countries have also experienced
the rapid growth of this sector, While street foodsare
often attractive for their own unique taste and
convenience, atrect vended foods are essential to some
communities, especially in devedoping countries., as
they provide ready to eat meals which are accessible
and . affordable for even the poorest- (FAOQ, 1989).
Street foods imclwle a large variety of items

with different degree of potential for causing diseases.



. Research has sﬁéwn that.ﬁaféhed graiﬁs, dry bakery
product, sufficently sugard, salted or ac;duated
foods and many fermented items have a much lower

g diseas%s producing potential than certain foods which
readily support bacteria grawth . Similarly, foods
throughly fried or cooked and consumed on the spot .
are inherently safer thanlpre-cooked foods such as
rice, moin-moin.especially when they are held at gmbient
temperature feor more than four to five hours.
Consequently consideration of the varying potential
of different food items to cause diseases can he used
in classifying local street foods for application
of appropriate control measure. n |

FAQO (1988a)} expert consultatiﬁn on étreét food
examined the problem of food hygine and sanitation
and reported that there exists a high potential fo:
serious health problem related to preparation and
handling of street foods. Studies of data from Indonesia,
Nigeria, Pune, Bombay and Colombia confirmed both
Microbial and Chemical contamination of foods being
sold by vendors (FAO, IQ%b.) .

One of the major.contributors of bacterial
centamination i3 the cooking foods which are supposed -
to be served hot, but are made up inadyance and stored
for long period of time before being served. When served
they are often not rebheated to a sufficientdy high temperature
td killthe harmful bacteria. This dan lead to a very high plate

count, as well as elevate the coliform, o Fooa



and faecal coliform counts, if exposed to these bacteria, Such foods

represent a potential public health hazard to the consumers, ‘

Studies have shown also a number of unpermitted food additives

in street foods.

The Pune city report tixmx.’!it.mwil the use of Non—permitted coaltar

colours and the artificial Nonnutritive. sweeteners saccarine

being used in place of sugar in soft drinks manufactured by local vendors.

Also Nonpermitted green colour had been added to soaked full grain Jawar to
moke it appear to consist of young tender Jawar grains which are naturally green
in colour, In Indonesia, study also confirmed the presence of heavy metal
(cop;x:r..lead and iron) contamination in samples of het dogs, Bakoni/Bihun
Balso, a wheat/rice noddle soup with meat balls, steamed rice with mild and spices,
The lead contamination of these foods being displayed in an open air table
exposed road dusts which may contain lead from auto and bus exhaust fumes

(FAD, 1929). These has bééh now ¢pndemiological studies to suggest that street

foods contribute to a signifieant number of food poisoning.

10



FAO/SPHL,(19686) in 1981 found that (holera epidemic in Pune city, India was caused by
consumption of contaminated sugar cane juice with added ice. In this case the ice was found

to be contaminated with Vibro cholerae,

Handling practices of street foods vary greatly and are identified as a mjor
contribution to contamination. These include the lack of sufficent heat source for food
preparation or for re-heating of food using proper time temperature condition in the
processing of street foods, Delays between food preparation and consumption were also
reported. The lack of refrigeration leads to fmproper storage and contributed to food
contamination problem, The use of raw materials from uncertain sources which can be

containated and wenle for consuption, wis alao idenlivicd as a contamination factor,

Among the most critical problem shown by the studies in latin America, Asia
and Africa in relation to Microbioloical contamination was lack of adequate supply
of potable water for cooling, cleaning of mixing and eating utensils.

Water is essential in food preparation, for washing before and after cooling and in most
food drinks. It was found that because of the difficulties in obtaining clean potable
water, many vendors simply re-use their water especially for cleaning utensils,
equipment and dishes. Disposal of waste water and refuse including garbage

was shown to be an alsmost universal problem,

In India, Pambay, it was reported (FAO and FITIC, 1986a) that there was no system of
garbage disposal, if there is no facility for liquid drainage, waste waler and
mrbageraminhﬂesnreetamuagﬁgro@tsmﬂbreedhgo;mdmaﬂﬂm.
The linkage between house flies and diarrhoea) diseases has been well docurented
(Smith, 1986).

11



Inportant, as these foods are in. the food supply, honevef, s&eet vended foods
also are recognised as a possible health hazard., In their report, the Joint FAO/WID
Hxpert Comrittee on food safety which vas convened at MIO Head Quarters in Geneva in
1983, identified both the important and potential hazard of street vended foods
because of the chemical and ﬂT.LCl‘OblOlOglCal contamination which conceivably could occur

under street condition. The ccrrrmttee concluded that efforts nust be made to =

(a). To educate the personel involved.

(b). To tprove the cnviromental condiGions To which the trade is practised.

(c). To provide the essential service to assist food vendors in assuring the safety
of their vares, -

12



2.2.5.

il

MICROORGANISMS OF HEALTH HAZARD IN FOODS.

There are different kinds of organismfthat are

of health hazards in foods, among the most common

are Staphylococcus , cereus , Bacillus cereus - Samonella spp,

_shigella gpp The involvement of these organisms in

food borne diseases is well documented (Frazier, 1988).

STAPHYLOCOCCUS AUREUS AS HEALTH HAZARD,

Staphylococcal food poisoning is a feood intoxicatioen

in which Staphylococcus aureus grow in the food and

produces toxin in it, It is associated with mishandled
foods, Their presence in large number in food can be
hazadous to consumers (Uriah and Nkanga, 1980).
Stanphylococci are enumerated in food for three reasons,:—
(1) To examine food suspected to have caused food
poisoning for which presence of large number
of coagulase positive staphylococci would be

suggestive,

(2). To demonstrate the risk that the test food may

be capable of inducing food poisoining when

stored under conditions conducive to toxin formation

or if used as an ingredient in sope other food,
(3). To establish the occurence of objectionable

food processing contamination (Odumosu, 1983).



2.2.7.

The symptam of staphylococcal food poisoning are musea,

vomiting, abdominal pain, Prostration and diarrhoae.

These symptoms invdve a period of only few hours.

Foods Associated with Staphylococcus aureus food poisoning T

A number of food items sold locally have been
shown to be highly contaminated with staphylococci,

possibly due to poor sanitary practice, (Nkanga and

Uriah, 1981).
There is a need for an extensive study on the

growth of enterotoxigenic strain of Staphylococcus

aureus in local food to avoid the risk of intoxication

following their consumption, The food usually involved
in otbreak or which the potential exists include raw
milk and its products. (Adesiyun and Kwaga, 1983 and
Robinson, 1981), Meat and its products (Adesiyun, 1984a, 1984b).

Poultry and egg products (Fraizer 1988). others are prepared salds, baked

'gxﬂs'gwﬁmdchefilﬁmgzmd1M9uned;ﬁshﬁx3uud,1983,fnahur 1968) ,

Dry cured hams are frequently implicated in outbreak of staphylococcal

poisoning (Bryan 1988, Hechelman et al, 19688 and Halpin et al’ 1989).

Staphylococcus aureus has been the second most frequently reported micro

orpanism larging outbreak of food poisoning (Anonymous 1990).

14



Meat product have been the second wost [requently

reported food involved in such outbreak. (Anonymous 1990).
Human beings are the most important source of Staphylococci.
Food handlers may contaminate raw materials equipment

and finished products via cut in the hand and throat )

infection. (fatsmn et al , 1985)

A study was conducted from 1982 — 1986 to assess
the microbilogical quality of 2 classes of fermefited
sausages manufactured under good hygienic condition.
Dry and semi dry sausages have had a good, though

not perfect safety record as they have been infrequently

implicated in food borne diseases. Staphylococcus
aurens  was associated with Rasteroenterities caused
by consumption of Genova salami (Anon, 1971) and
Italian dry Salami (Anon, 1975). Pepperoni has also
been implicated in Staphylococcal foed poisoning

(Anon, 1978, €€, 1972).

In 1984 — 1985, another study conducted in the
.province of mtaric mnada assessed the acteriological
quality of three types of non dairy substitute including
creamers, filling and toopiggs. The dry non dairy toppings are
frequently reconstitued with milk and egg before use to increase the
nutritional value of flavour. These resonstitued powders as well as
thawed frozen products are reputed to support microbial.growth to the

same extent as their dairy conterparts (Siliker, 1969).



2.2.8.

In Nigeria, o study was conducted on six different: types
of ready to ent foxds in Fepom mrket, namely, cooked rice,
segetable Stew, Moinetbin, Akara, Agidi, and Agidi Jolof.

All the foods were found to be highly contaminated with

Staphivlococens amens although there has been no documented

Staphylococenl oisaning outbrenks related to these foods, but

outhresde is fmninent if eare is not taken (Owhe = Ureghe et al, 1993).

Pathogencily of Staphylococcis o contaminating in foodls

In 1984, in the United Kingdom, an outbreak of Staphylococcal
food poisoning wns traced to an imported dried paste product <containing
opg (Livagan) in which o high S, M(l(l{' - 10H clu/ygn il prosence
of enterotoxin A were demonstrated (Gibbs, 1950)

In Canada betwoen 1973 and 1978 there have been at least
228 incidents of food borne diseases with ihusage comprising of
of a total of at lenst 73 cases; out of these most were caused

by fermented sausages and involved Staphylococcus aureus, Salmonella

SPPy  enteromthogenics B+ €24 ibs 1076, 1978,

In another study in 1982, six incidents occured, involving
226 people vho ate processcd turkey. One major incident involved

55 people who ate Turkey contaminated with Staphylecoccus pureus

(HFB, 1985). Although , there is the potential for problems with
these products,over all they have enjoyed a fairly good safety
record, 8 vod hygenic practice during slaughtering, deboning and
processing can keep bacterial cross contamination to a minimum

(Todd, 1990), However, the processing of poultry especially defeathering

and eviscerntion givea the opportumity for these organism to spread

16



2.2.0.

_ fram Hrds to lirds once contandnated, hands and gloves of the

processing plant workers can also contrilmte to the disomination

of micro organisms {Tamdn, 1983).

Staphylococcys. alreus contains and produces varous toxic

" substances that contribute to the pathology of the infection. Qut -
_ of these, the most studied are the 8aterctoxins which are oproteiis are more .
" responsible for the pattern of acute food poisoming. The productiofp:

" of Staphylococaal entrotoxin 1s Infllienced by .the envircments «¢

Fnterotoxins may be generated in the PH range of 5.0 — 9.0

" (Daly et al, 1973). This therefore mekes food the most suitable

 mexdkin Tor the growth of eateroloxigenic staphylocoeed, and production of

gnterotoxin. _ : o )
The enterotoxins have been shown to be meinly Reurotoxic,

reducing body temperature and blood pressure and stimlatihg the

 yomiting reflex (Dubos and Hirsch, 1975). There is salivation

~ and sudden Nausea followed by cramp, Diarrhoea and severe prostration,

- The cattle are another source of enterctoxin producing staphy=

" lococcd organisms (Todd 1978). Bovines milk and milk products

_ bave often been implicated as vehicle for Staphylococcal food podscining

(Todd, 1678). The Enterctoxigenic Staphylococci have also been.
isolated fram Jorses Sleep Swine, Rats and fogs, emphasizing
their potential as reserviour for human . - - intoxication

(Hajak and Marsalek , 1973),

n



In 1984, Enterctoxigenic Staphylococci was also isclated
from milk of nursing mothers in Kadma in Nigeria (Mekeye et al, 1984)
and it was found that .Eterotoxin f predominated. Data on the

.e,ﬁtemtoxigencity of Staphylococcus Aureus from human being and

foods gencrally . (Mossel et al., 1990) indicates that more than
S0%  of strains were Enterotoxigenic. The Enterotoxigencity of

Staphylococcus alreus is ussually correlated with coagulase prodmt:.im

" (Adesiyun, 19B84b). _
| 2..3.0. . ENTEROTOXIN ASSAY: There are many ways of detecting Staphylococcal
| @nterotoxin in food. these include Microslide technique, Optimum
o _ sensitivity plate technique, soft agar method among others,
| Recent advances in Jmmunological technique have resulted
in fast and sensitive methods for detecting Staphiylococcal pnterotoxin,
such as reversed passive latex agglutination (RPLA) method (Wieneke,
1988). |

2.3.1. The Cemie_. Pocillus corms

Bacillus cereus is another micro organism which is widely

" distributed in the air, wter and dist , Contamination of foods
' '.. R i by this organigm cccurs meinly during processing and handling,

It has been isolated from foods such as rice,spicies, Flour, Maat
and diary products and dried infants milk (Oralone and Urich; 1961).

2.3.2 Bacillus ceress food peisoning

]

Over the last 30 years, Becillus coreus has been recognised
as the agent of two disticnt type  of food peisoning, The .
PO . emetic and diarrheal. The rapid onset of synptoms and afebrile

T " mature and short duration of the illness tends to suggest that

Bacillus Gereus food poisoning is toxin mediated (Spira and Geepfert,1972;

Gilbert, =~ 1979).
18



2.3.3I

Hange (1955) reported the first Bacillus cereus food poisoning
in Norway. The implicated food was vimilla swee prepared and stored
at room temperature for one day before being served. Samples contained
25 - 110 x 10° cellML. Com starch contained up to 10* Bacillus
cell in an outbreak with incubation period of 12 hours .

Outbreak of,Bacillus cereus food poisoning have been reported

fram several Furopean countries including Denmark, Netherlands, -
Italy, Swenden, Hungrary, Romnia, Gemany and USSR, In Hungrayy
Bacillus cereus formed the third most common feterial food

poisoning during the period of 1960 — 168, It was responsible

for 8% of reported out bresk and 15% of cases (Onmy and Novotny,1970).
In a review by Gilbert and Taylor, 1976, several' unconfirmed out

breaks of Bacillus cereus food poisoning occured in United Kingdam

befare 1971 . The Ffirst documented outbreak occured in Great Britain

in 1971 (Anon, 1972b). In Nigeria, Bacillus cereus has been isolated
from dried food condiments (Obuekwe and Ogbimi, 1989), There is

lack of information on food poisoning outbreaks linked to agents

in the country, meking it difficult to know how much flour based

foods contribute to this type of food poisoning.

FOOD ASSOCIATED WITH B, CFRES POLSONING.

In Netherland (Mossel et al, 1967)reported that mashed
potatees and vegetables, vinced veat, Liver Smmgm:rim dishes
and soup were the mjor vehicle of Bacillus cereus with 107 CellAdi
and 10° Cellf@ required for Adult and Children respecitively.
In United Kingdam, boiled and fried rice usually from Chinese
restaurants and take away shops have been reported as commonly

dnoreminated in Bacillus ceréus food poisoning (Gilbert et. al 1981

19



2-3.6'

e practice gives rise Lo selection and prolilemtion ol hoal resistant

strain Bacillus cereus originally present in the raw rice, which later grow

in cooked rice stored at room temperature. Other foods increminated incluk
paste, pasteurized cream and infant food (Gilbert and Kramer, 1986), Mashed
potatees, and vegetables, minced meat, liver, sausages, pudding and soup

(Mossel et al, 1967).

Pathogencity of Bacillus cereus in food,

The Pathogencity is usually an intoxication (Bonventre and Johnson, 1967).
The extracellular metalolites produces an exotoxin, enterotoxin, phospholipases
and beta-lactamase, The part played by any of this in pathogencity of the
organiam is unknown. (Logan, 1981). Nigeria 1902, suggested that the symptom
of B, cereus were due to liberation of phospherylcholine fram lecithine by
the enzyme phosphclipase. Mortimer and Mccanni (1974) reported 6 incidences
of different form of gastero—intestinal illness due to B. cereus after the
consumption of contaminated fried rice in 1979. In another review 34
incidences of food poisoning attributed to B, cereus were reported by the
centre for disease control between 1971 and 1973, 32 of the thirty four
incidences were associated with Chinese restaurant(PHLS,1072),

Hames et al. (1981) reported another out breask involving eight persons in
1680 after eating macronni and cheese meal developed symptoms nausa,

vomiling, abdeminal crnp and morderate diarrhoen,



2.3.5;

Bocillus cereus Fnterotoxins

Geopfert (1972) has shown that B. cereus produce an Enterotoxin
substance which causes fluid to accuulate in ligated ileal Segments
in Rabbit and increased motility and overt diarrhoea upon adminstration
to rhesus Monkeys. Isolation depends on the use of Media contaifing
Fgg Yolk (Kim and Geopfert, 1971) as their detection depends on
the Phospholipase activity in culture of Bacillus cereus. Polymixin
B, Suphate has been used to keep other contaminant out (Donovan,1958 ,

Kim and Geopfert 1971, Gilbert and Taylor, 1976 )
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3.1.1

(HAPITR THREE (3)
MATERTALS AND MEIHNG

SAMPLING: A total of 90 swples of noin-noin were purchased from
three different food serving outlets (establishment) distributed
as follows: lawkers (12), Cafetaria (12) and Restaurant (12).
During sampling, the sellers were interviewd for information such
as the storage time of the Moin-tbin and an on the spot measurement
of the temperature of the sample was taken, Samples colected were
wrapped aseptically in a clean Folythene bag and carried to the
Laboratory imediately for ardysis.

Freshly prepared MorMoin under special arrangement mumbering
a total of 15 bathes were analysed for their storage stability,

FLOW DIAGRAM FOR PRODUCING MOIN-MDIN.

DRY. GRALN — COWPFA

STEEPING IN WATER
HAND T0 SEPARATE TESTA FRCOM COTYLEDON,

REMOVALY OF SFED (DAT (TESTA) BY FLOATATION
AND DECANTING.

PEPPER  OINIONS .——> DEHULLED OR DECOATED SEFIS,

WET

PASTE (‘l'if(l()

ADDITION OF WARM WATER AND OIL
ek
m‘hﬂmm
PACKING IN CANS OR LEAVES
STEAMING

MOIN- MOIN




3.1.3,

3.1.4.,

DETFERMINATION OF MICROBIAL (OUNIS OF MOIN-MOIN,

PREPARATION OF FOOD HEMOGENATE,

Twenty five grams of each of the sples was weighed and transfered
aseptically into a conical flask containing 225ml° of sterile peptone water.
Samples were hamogenised separately in sterile polythene bags for one minute
in a stomacher 80 Model NO. (B,A, 6020). The food hamogenate was thmgl}ly

shaken afrer which ten fold serial dilutions were prepared from the homogenate.

INITTAL PRELIMINARY TSOLATIONS AND TDENTTFICATICNS

The preliminary isolation and identification of organisms from
noimrmoin sanples obtained from three food establistment, Cafetaria, Restaurant
and Hawkers were carried out,

The isolates obtainad wore subjoctad Lo bnsic procedures for identification
of bacteria such as Gram staining technique and biochemical characterisation,
Subsequent. isolations and emmeration were later narrowed down to Staphylococcus
aureus and B, cereus for more detailed study .as these two organisms were detected in

all  the samples and in much higher number,

ENUMERATTON OF MESOPHILIC AFROBIC BACTFRTA (TOTAL AFROBIC PLATE (XXNT).

One millitre each of appropriate dilution(1:100, 1:1000 1, 10,000
were pipetted into seperate appropriately marked duplicate molten plate count
agar ((xoid) was poured into each petri-dish and thoroughly mixed with sample
and allowed to solidify. The set plates were incubated at 35° for 48 hours,

afler which plates containing between 30 and 300 colonies were counted,



3-1-5.

3.1.6

ENLMERATION AND IDENTIFICATION OF Staphylococoiss  aureus,

n to sterileplates of mmmitol salt agar were transferwd
0,1ml of the dilutions (1:10, 1:100, 1:1,000) on to the surface
of the dried agar plates, The inoculum was then spread with an
alcohol flamed bent glass rods,

The plates were incubated at 37°C for 2448 hours, yellow
colonies appearing after 24 hours with evidence of mmitdfermtatia;

were counted, Representiative colonies of Staphylococcus dureus

fram mamitol salt were Gram stained and Gram positive ciocci
in clustered forms were purified by stresking on Nutrient agar
plate and incubated for another 2 hours at 37°C. 'The isolates
were preservedon nutrient agar slants for further identification
by Biochemical test which included Catalase test, Carbonhydrate
fermentation test, Coagulase test, Dnase production, Celatinase
production, B - Haemolysis on blood agar, lecithinase activity,

Nitrate reduction test and Voges—proskayer reaction,

ENUMERATION AND IDENTIFICATION OF Bocillus cerens

Feg yolk medium with polymyxin B.sulphate -was prepared and used

to culture B, Cereus. Appropriate dilutions (1:10, 1:100) were

selected and 0.Inl each vas transfered using sterile pipette on

to the surface of dried Fgg Yolk medium . The inoculum was spread

using sterile bent glass rods. Plates vere incubated at A for

24 hours , Plate containing counts between 30 and 300 colonies

with a dense halo of precipitate (lecithinase activity) were counted.
Representative colonies of Bacillus species were Gram stained and

the Gram positive rods were purified by streaking on nutrient Agar
Plates, incubated at 32°° for another 24 hours and stored on Nutrient

Agar slant for further identification by Biochemical tests which

%



inchuded gelatin liguefaction, motility test,Nitrate reduction test,

starch hydrolysis, indole production, urea hydrolysis and carbohydrate

fementation,
3.1.7. PHYSIOD-CHEMICAL, ANALYSIS
(a). TEMPERATUTRE DETEMINATION:  'The temperature of the Moin-Moin samples

. vas determined by inserting the thermometer (SILEFR BRAND) inside
the Moinoin mould and allowed to stand for five minutes after
(b). P DETERMINATION: Ten Grams of each of the Moinbin was blended
with 40ml of distilled waster using a sterile blender after which
the P  readings were determined using a Caliberated pii meter
( . =UNICON MODEL 29 MKS),

3.1.8. BIOCHEMICAL TESTS USED IN THE CHARACIERISATION AND CONFTRMATTON

OF THE ISOLATES .

The Biochemical identification of the isolates was carried

out. as descirbed by Gordon et al. (1973) for Bacillus Cereus (Harnon

(1979) ,  Gilbert et al (1981). for S. awreus .

While the confirmation tests for S, aureus were growth on
MSA, mannitol fermantation, lecithinase activity, Catalase test,
nitrate reduction, V,.P reaction, Nitrate Zelatin liquefaction,
Yilhamwlysis on liloxl Agar, Dnase production tongulase test and
acid-gas from Mannitol, those for B. Cereus were Voges—
Mr test:, Citrate Utilization Growthon Blood Agar, Bhaemolysis
on blood #gar, indole production, motility test, starch hydrolysis,
catalase activity,8elatin liquefaction, wease activity and Lecithinase

activity.
5



(a).

(b).

(e).

(d)-

(e).

CATALASE TEST

(atalase production tested on the Nutrient plate culture
with 0,5ml of 10% hydrogen peroxide (}‘LZOZ). An immediate evolution
of abundant bubbles indicate that the culture is catalase positive,
Absence of bubble shows the culturc: is catabse negative,

HAEMOLYSIS ON SHEEP REDELOOD CELLS:

Ability of the isolate for haemolvtic action on sheep redblood
cells was tested by inoculating Blood Agar base (Oxiod) containing
7% defibrinated sheep blood and inculuting at 32°° for 2 hours.
The presence of halo—zone of blood lysis around the colonies was
recorded as a positive reaction while absence of halos showed negative
reaction,

(DAGULASE TEST (TUBE)

About 2 or 3 colonies were emulsified in 0.5ml of saline
contained in a clean serological tube, One Millitre of citrated
huren plasme was added and incubated at 35° sign of increased
viscosity or canplete clotting of the plasm after 24 hours showed
that the culture was coagulase positive. Absence of viscosity or
clotting indicated a negative coagulase reaction.

. UTTLIZATION OF CTIRATE:

Simmon Citrate Agar (Oxiod) slant were inoculated and incubated
at 2% and the utilization of Citrate was shown by the appearance

- of an Alkalinecolow of Branothymol Blue from Pale Treen after

14 days incubation.

VOCES-PROSKALUER (V.P) TEST,

A volume of 5.0ml of V.P broth (Difco) was inoculated with
the culture in triplicate and tested for Acetyl methy]l . Carbinol
(Acetoin) production after 3, 5 and 7 days.

2%



(£).

(8).

(h) .

Incubation at 32°° by mixing Anl of 40% NACH solution with the
culture and adding 0.5 = 1.0g of creative from knife point, The
development of red colour after 30 - 60 Minutes at room temperature
indicated that the culture produced Acetyl-Carbinol and thus Voges—
prosiaver positive. The ahsence of red coburafter 7 days indicated
V.P. negative reaction,

INDOLE PRODUCTTON:

The test Organism was grown in ‘ml Peptone water for 24
hours . After incubation, Kovacs indole reagent was added and
gently shake, Development of red colour in the reagent layer above
the broth within 1 Minute indicated positive reaction,

Retention of the yellow colour of the indole reagent indicated
negative indole reaction.

MOTTLITY TEST

Test tubes of Motility mediun (Oxiod) were inoculated by
stabbing the culture on a wire 7m deep from the surface and incubating
at 32° for 2 - 3 days. Development of growth at the bottam of
the tube and spreading of the growth ghroughout the tube indicated
that the organism is motile (Motility Positive) while growth at

~only the stabbing line and length is motility Negatiie: (NomMotil).

STARCH HYDROLYSIS

One gram of potato Starch was suspended in 10nl of cold
distilled water mixed with 100ml Nutrient Agar, Autoclaved, cooled
to 45 and throughly shakened to mix before dispensing into
sterile petri dishes, The plates were then inoculated with loopful
culture and incubated at 32° for 48 hours . The plates were

flondid with Todine solution after 48 hours. A Zone of clearance
underneath the growth indicate Ptarch llydrolysds.
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(i).

@

(k).

).

DNASE. (DFOXYRTRONUCLFASE. ‘TEST)

A sector of [Mase agar plate was inoculated with the culture
medium, Incubated at 37°C for 24 hours to 48 hours. After 48 hours

the plates were flooded with 108 HCL., A positive reaction was
indicated by a distinct Zone of clearing around the streak,
LECTTHINASE TEST:

Sterile Nutrient agar cooled to 49° + 1% in vater bath
was added 100ml of concentrated egg yolk emision (Oxiod) and the
flask thoroughly shaken to mix and dispensed into petri dishes,
The plates vere inoculated and incubsted at 30°° for hours.
the Fgg yolk reaction indicating lecithinase production was shown
by the appearance of dense - fHalo Zone around the colonies, Those
without it were recorded as Lecithinase Negative.

UREASE TEST:

Urea agar slants in Bijou bottles were incculated with the
test isolates and incubated at 37°C for 2% = 72 hours .
Development of bright pink or red colour indicated a positive
reaction,

GELATIN ~ LIQUEFACITON ‘TEST:

Mmemmdmmwamn(W)
incubated at 32°C and tested for Gelatine liquefaction at 3 = 4
daysintervalfornnwwks.woremchmtirgfnlnmm
kept at 20°C for 4 hours to allowed’ unchanged Gelatin to harden,
Liquefied Celatin remained liquid even after 4 hours given a positive
reaction for the test while negative reactions were observed by

hardened Gelatin.



3.2.2

The Cellophane over agar method of Robbin et al (1974) was
used, using a Som diameter filter papers, Cellophane discs were
cut from 3} inch dialysis tubing and placed alternatively with )
filter papers wae moistned with distilled water to eliminate wrinkling
of the Cellophane discs, The Petri dish containing the discs was
Sterilized at 121 for 20 Minutes,

Bl agar (15 - 20nl) in plates and BHI broth (5ml in screw
capped tubes) were prepared. Sterile Cellophane was aseptically
placed into the RII agar plate and about 0.1m of RHI broth culture
of the test strain was transfered on to the surface of thin Cellophane
disc and spread evenly with a sterile bent glass rod. After 24
hours incubation the resulting growth was harvested using 2.5 -
of 0,Clm disodium hydrogen phosphate (Na,HFO4) and was centrifuged
at 2000 rpn, The supernatant fluid was then decanted in to clean
sterile Bijou bottles and analysed for Enterotoxin. Where analysis
was delayed, they were frozen until time for the analysis.

ENTEROTOXIN ASSAY.

The Supernatant was tested for Fntrotoxin A, C and D by
the double gel diffusion (Microslide) technique of Casmam and Benneth
(1965) using standard Antisera and Enterotoxin,
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3.2.3.

3.2.4

3.2.5.

TAPING AND PREODATING

Flectrician insulating tape was wrapped twice around each
end of "clgan. dust free slides, Two Centimeter space was left between
the two ends. The surface between the tapes were preccated with
0.2Z% Bacteriological Agar.

PREPARATION OF MICROSLIDE AND ADDITION OF REAGENTS AND TEST MATFRIAL

About 2ml of 1.2% melted Agarcse was placed on the precoated
slide, The lubricated template were then immediately layered on
the agar. Sterile pasteur Pippette was used to drop the Antiserum
into the centre well of the template, The standard Enterotoxin
was placed on the top wells while the wmknown swples were placed
in the other wells, The tests were carried out in triplicate and
the slides were incubated at 25° for 48 hours in a humid Chambers.
After the incibation period, the slides were then immersed directly
into Thiazine Red Solution for 5 Minutes and then transfered to
1% Trichloro Acetic Acid (to emhance the precipitated line) for

easy readings.

Bacillus cereus ' Toxin Production and FExtraction

The B. cerens isolates tested for énterotoxin production
mmlturﬂim[k'ain-rmrtinfuslmbmth(mfm)yitho.lx
(W/V) Glucose supplement (BHIG) following the protedure of Kramer
E_t_i(l%)ardwalﬂkrmer(l‘ﬁi).



3.2.6

mmmfuwmmo.mmm
paper (Millipore) and dispensed in 20ml volume in 250ml sterile
Edermeyer flask using sterile 20ml syringes.
The medium was then inoculated with 0.5ml BHIG culture grown at
2% for 16 ~ 18 hours and incubated at 36™ for 6} hours on rotatory
action shaker (Lab-line) set at 200 Rev/Mins. During incubation,
Iml of 0.1 NacH was added to the Toxin production medium at the
interval of 3% and 4% hours of the commencement of incubation,
The addition of 0.1N NacH into each flask helps to make the medium
dkaline there by conteracting the P fall in the fermentation
process towards Acidic condition which does not favour toxin production.
After the 6} hours incubation, cultures were then centrifuged,
filter sterilzed through 0,45m Milipore membrane and the filtrates

s;toredinmefreezm'mtﬂneeded.

RABEIT TLFAL 100P TEST KR THE SCREFNING OF ENTEROTOXIGENIC

The test was carried out using the procedure of Duncan et
~al (1969) and spira and Ceofert (1972). Three white Rabbits were
used. The ventral side of the Rabbits were shaven clean. They were
then weighed and fasted for 40 - 48 hours prior to externalising
the Tleun . The Rabbits were injected with 0.5ml Ketamine Hydrochloride
for general Anaesthesia. The mid ventral side of the Animal were
opened up and the Tleum extermalised and tied to form six test
loops each approximately 10cm long separated from each other by
a 5cm blank loop. Intra luminal injection of Zcm each of the extract
prepared above (3.2.5) were made into each of the six test loops.

In each Rabbit, one loop at the distal end of the Ileum was injected
with sterile Brmin heart infusion broth + 0.1% glucose as the control.
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e Iletn was then returned to the aldeminal cavity and the incision
closed . Following recovery, the Animals were provided with water
but no food and allowed to live for 6 — 7 hours.
The animals were killed and opened up immediately for examination.
ﬂnmappemofﬂnlmpmmted.ﬂmeeiﬂuﬂemﬁzml
or any of the blank loops contained fluid, all the tests in the
Rabbits were considered invalid, The length and fluid volume of
each valid test was measured and the ratio of the fluid volume

(ml) to loop length (cm) was determined and recorded,

3,207 STATISTICAL _ANALYSIS

Result were statistically analysed using T. test analysis,
and Linear graphs.



CHAPTER 4

RESULT

All the 36 samples of Moin+bin collected from the three different food sales
establishments: Hawkers, Cafetaria and Restaurant and 15 others prepared under special
arrangement for storage stability test showed the presennce of Staphylococcus aureus

Bacillus cereus Bacillus subtilis, Staphylococcus epidimidis, Escherichia coli but

none of the sampleswas positive for either Closridium or Salmonella species.

Aerobic plate counts of the MoinMoin samples from the three out lets showed a general
increase with time (Table 4,1 =4,3)

Table 4.1 showed the Microbial counts of moimmoin - obtained from »
Hawkers. The Aerobic plate count varied from 4.6 x 10‘”;03.2: loﬁudthtmparatummga

of 26 to 31 end M of 4.8 - 5.8, Staphyloccus aureus and Bacillus cereus were

isolated from the :amples, The Staphylococcus aureus count varied betwsen 1.2 x 10* and

2.0 x 105\-'hiln “that of Pacilltis cereus was 1.0 x 102 1 1:53,‘ 104 ; It was observed that mofrrmol
obmﬁmdfmia&mhdaﬂigbﬂyfﬁdermmbicphmﬂmhﬁ:ﬁhinobﬂbﬁﬁénﬁm
food establistments (_  Cafetaria and Restaurant), The level of contamination of MoinMoin

obtained from cafetaria is shown in Table 4.2, A total aerobic plate count (TARC) of 2.7

x10"t:o2.6:lobmrmardﬁi.Tt\eStaphylmmxsammmmfml.Oxw}

to 1.0 x 10° and Bacillus cereus from 1.0 x 102 to 2.1 x 10", The temperature of the samples

ranged from % o 2%,

Table 4.3 shows the totd aerobic plate count of MoinMoin samples obtained from restaurant

'Dnmbdcplatem:tofd)emrplemﬂefmljx104t01.6x106..&llmp0ﬂ.t1ve

for Staphylococcus aureus with a count of 2.0 x 10% tol.OxlUsmﬂnmtofthemlas

cmtaﬁnd&ti]ltscma:swithacmmtmﬁgheﬁmlﬁxl@ andl.OlOA.

Temperature of the samples varied between 26 to 31%, With "Student T Test" analysis,
the aerobic plate count obtained from each of the three food establishments are not

gsignificantly different (P<0.05).



Results of the Biochemical tests to which the isclates were subjected are

shon din appendix T and T1. 'The Staphylococcus  fureus isolales were coagulase

po .tve and it exhibited B - Haemolysis on Blood agar. All the isolates were
D@ positive, fermented Mannitol and also Liguefied Gelatin while the Bacillus
':f_imlatesmallgxanpoaitivespmtfmmﬁods.wmsemﬁlmiﬁﬂmae
“ive and Liguefied Gelatin, All the isolates were Catalse positive and Motile,
= 4,4 shows the Enterotoxin production ability of 13 randamly picked isolates

»f 24 Staphylococcus dureus isolates screened using Cellophane over agar

d. A total of 7(53%) of the isolates tested produced Enterotoxin A while

B 8 8 F % I%

of the isolates produced Enterotoxin C and D, Enterotoxin B and E were

8

sted for due to non availability of the specific Antisera.

Table 4.5 shows the Fnterotoxin production ability of 15 out of the 22

-es screened for Bacillus cereus enterotoxin using rabbit ileal loop ten (66%)

s isolates were mild FEnterotoxin producers while 5(33,4%) were moderate

e of the isolates was a severe toxin producer based on the range of fluid/

E 8 B b&

satio. ‘The volure of the fluid produced ranged 2.0ml to 7.0ml, all of

3

sre straw coloured except one that produced bloody coloured fluid (Appendix 3),

able 4,6, 4,7 and 4.8 shows  the shelf stability of the MoinMoin samples
t 0%, 0% and at ambient temperature, At this temperature of storage,
‘n could remain whole some and devoid of odour until after 24 hours, 4Zhrs

ours respectively, as counts obtained after this time period had exceeded

§F &R E B

shold valve (10°).

.embicplammmwtairndatﬂﬂsdﬁfmmttmmmms;amuy
4i using Student ~ T ~ test, ~ which showed a significant differenda .
. storage at a temperature of 20 and at ambient temperature (P<0,05)
mmmﬁgﬁiimtdﬁfmbetum%@mﬁmofmm

L

i+ ambient temperature, (P>0.05).



TABIE 4.1

CHANGES IN THE BACTERTAL QUUNTS, PH AND TEMPERATURE WITH

TIME OF 'MOIN — MDIN ON SALE BY HAWKERS

!
NO, of

0, of ) AEROBIC PLATE | S.aweus | B.cereus. | SIRAGE | PH. [TEMPERATURE
samples|  COINT. COUNT CONT TIME o
(HRS)

1. 4.6 x 10° 1.2x10 | - 3 58 | 3™
2, 5.2 x 10° 1.9x10°0 | - 4 58 | .5
3, 5.6 x 10° Lo x 10t | Lox1? | s 57 | 1.5
4, 6.1 x 10* 41x100 | 3.9x10° | 7 56 |
5. 6.8 x 10° 1.7x10* | 34x10° | 8 54 | @
6. 3.1 x 10* 26x10* | 2.7x10° | 10 52 | 2
7. 4.1 x 10° 28x10% | 26x10° | 1 50| 2
8. 5.6x 100 50x10° | 27x10° | 15 50| 28
9, 8.1 x 10° 6.4 x10° | 3.2x10° | 17 49| B
10 1.5 x 10° 1L1x10° | 1.0x10* | 19 40| 2.5
11. 2.3 x 10° 1.2x10° | 20x18* | 2 48 | 27
12. 3.2 x 1P 20x10° | 1.3x10° | 2 4.8 | 2.5




TABLE 4.2

CHANGES IN THE BACTERTAL COUNIS, PH AND TEMPERATURE WITH TIME OF

™DIN — MIN" OV SAES AT THE _CAFFTERIA
:pol; %mmm Su.aureus. | B.cereus. sg;m P | TRFERALRE
. _(HRS)

1. 2.7 x 10* 13x10°| 1ox10| 3 62 | 2=
2. 3.2 x 10* 21x10° | 14x1F] 5 5.9 0.5
3, 2.9 x 10°* 26x18 | 1.7x12] 6 5.8

4 3.1 x 10* 3,2 x 10¥ - 7 5.5 2.5
5. 3.6 x 10° 34x10° | 21x10°| 9 5.4 2
6. 3.9 x 10* 21x10° | 1.0x10°] 10 | 5.4 2
7. 3,0 x 10° 25x10% | 1.5x10°| v | 5.3 8
8. 3.5 x 10° 2.6x10%]| 1.8x100| 15 | 5.3 27.5
9. 4.7 x 100 39x10* | 20x10°) 17 | 50 27.3
10, 6.1 x 1C° six1c| 36x10°| 19 | 5.0 27
1. 2.4 x 107 20x10° | 20x10*| » | 50 27
12, 2.6 x 10° 1.0x100 | 2ax10* | 2 | 49 2.5




TABLE 4.3

CHANGES IN THE PACTERTAL COUNTS, PH AND TEMPERATURE

WITH TIME OF MOIN — MDIN ON SALE AT THE RESTAURANT

INO . oi AEROBIC PIATE S,aureus” | B.cereus |SIORAGE| PH | TEMPERATURE
oin-toify COUNT ‘ot | o |TRE o
nles (HRS)
1. 1.3 x 10 22x1® | 1.0x1¢ | 4 6.0 | 3
¥ 1.5 x 10° 22.x 10| 13x1F | 5 57 1 3
3, 1.8 x 10* 23x1¢ | - 6 58| 2
b 4.2 x 10* 25x 10| - 7 55| 2
5. 2.8 x 10" 16x1F | 1L1x1@ | 8 s4 | 2
6. 4.3 x 10* 27x102| 1.7x1¢| 10 | 54 | 25
7. 2.6 x 10* 35x10 | 20x0%] v | s2| =
8. 3.7 x 10* 32x1 | 21x1f| 15 | sa| =
9, 4.9 x 10* 1.7x10* | 1.6x10| 17 | 50| 2.5
10. 5.5 x 10° 33x10° | 1.8x103] 19 | 49| 2
11. 6.2 x 100 4ox10* | 21x10°] o | so| =z
12. 1.6 x 1¢° 11x10 | tox1®l 2 | 49| %8




TARLE 4.4

ENTEROIOXIN PRODUCTTON PATTERN BY 13 ISOLATES
OF Staphylococcus aureus FROM  MOINSMDIN

ENTEROIOXIN TYPE NO, OF TSCLATES L)&mxmmm
TESTED KR FOSITIVE FOR ENIFROTUXIN

ENIEROIOXIN TYPE  [IYPE.

A 13 7 (53%)
C 13 = ()
D 5 - (%)




TAHE 4.5

ENTEROXIN PRODUCTION BY B. cereus.
ISOLATES FROM  "MDIN-MOIN SAMPLES

OBTAINED FROM DIFFERENT FOOD ESTABLISHMENT

SAMPLE NO OF | NO AND PERCENTAGE SHOWING DEGREE OF TOTAL
SOURCE ISOLATES | ‘TOXIGENCITY. | [NO.& PERCENTAGE
(RANGE OF FLUID LENGIH RATIO) OF TOKIGENIC
0.2 - 0,4€0,5 - 0.700.8 - 1.5
Mild Moderate Severe
\I‘h&kers 5 3(60) 2(40) - 5(100)
Cafeteria 5 4(80) 1(20) - 5(100)
Restaurant | 5 X60) 2(40) - 5(100)
[TOTAL 15 10(66) 5(33) - 15(100)




(HANGES IN THE BACTFRTAL COUNT

11 IEMPERATURE AND ODCUR WI'IH TIME OF

EXPERIMENTAL MOIN-MDIN STORED AT 30°C

Fhysico—chemical attribute of moinmoin samples

Bacterial counts (cfn/g)

Nature of

Storage Temperature A Aerobic S. aureus B. cereus
time of odour Moin-moin plate

. Moinmoin (@) count

I 6 Noroffensive odour | 30 6.2 |7.8x10° |6.3x10° 9.1 x 10"

! 12 " " 6.0 |24 10 | 2.0x10° 2.1 x 10°

T " " 5.8 |3.6x10° |3.1x10 2.6 x 10% -
2% OffcnsiVe  odour " 5.7 | 4.8 x 10% | 4.0 x 10 3.1 x 10°
0 " " 551 |21x100 | 1.2x10° 1.0 x 10°
% " " 5.8 |3.9x10° | 3.4x10* 2.7 x 10°
42 " " s | 1.0x10° | 57x10° 3.5x 10°




TARLE 4.7

CHANGES IN THE BACTERTAL COUNT

PXPERIMENTAL

TIMPERATURE AND OPOUR WI'IH TIME OF

DINAMDIN SIORED A

Physico—chemnical attribute of moimmoin samples

Storage | - Eéture of Temperature P Aerobic S. aureus B. .cereus
time of odour Moin—uoin plate

Moin-moin) %) count

6 Nom- offensive odour | 20 6.1 [6.8x10° | 8.4 x 107 7.0 x 10"
12 " " 6.6 125x10" | 2.1x10 2.0 x 10°
18 " " 60 4x10® |31x10° 2.9 x 10°
2% " " 5.8 kox1® | 3.9x10° 3.2 x 107
0 " " 576 [5.6x10° | 4.4 x10° 4.1 x 107
% " " 5.0 B.9x10*  |4.7x10° 4.6 x 10°
42 Offensivé odour " 560 [1.7x10° |2.0x10* 1.1 x 10°
8 " " 55 POx10°  |2.6x 10° 2.4 x 10°
54 " " 55 £9x100 |3.8x10° 3.0 x 10°
60 " " 550 Jax10®  [6.0x10° 4.1 x 10°
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IAEHE 4.8

GHANGES IN THE BACTERIAL COUNT

1! TEMPERATURE AND ODOUR WITI TIME OF

FXPFRIMENTAL MOINS'DIN STORED AT AMBIENT TEMPERATURE

nysico—chemical attribute of moin-moin samples

Bacterisl counts (cfi/g)

1.0 x 10

torage Nature of Temperature P Aerobic S, aureus B. cereus
.me of odour Moin-moin plate

Anemoin () count

; Nomof fensive odour 2.5 5.8 | 1.9x10* | 8.1x10° 1.5 x 10%
2 " 28 5.89 4.3 x IO5 3.6 x 103 29«x !.02 :
9 Df fensive odour 27 5.50 8.4 x l'[}r1 1.0 x IIJ"l 8.0 x 103
'. " 2.5 538 | 1.5x10° f 1.3 x 10*
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CHAPTER ~ FIVE

s iasile

Result of the aerobic microbial counts for the Moin+bin samples obtained
from the three food establishments demonstraie higher microbial count for samples
obtained from the Hawkers compared to those of the samples from Cafetaria and
Restaurant., The level of exposure to Microbial contaminants very often may be
responsible for this observation. The result of the total Aerobic plate count,

Staphvlococcus direus count and Bacillus ereus count obtained from this study

showed that Moin-oin samples obtained fram hawkers have count above the acceptable
limits set by the Internmational Commission on Microbiological safety of food
(IO'ST) after 19 hours with a TATC of 1.5 x 10%, Staphylococcus dureus count

of 1.1x10° and Bacillus Gereus cont of 1.0 x 10° (Table 4.1),From the

fact that Moinoin obtained from Hawkers is most often exposed and frequently
open to buyers, the extent of contamination is therefore expected to be higher
and this observation was made by OsheUreghe et al (1993) in a similar work,
Although the TAFC obtained in their work was slightly lower than what was obtained
in this study, it could be due to the fact that the MoinMoin samples collected
for their own analysis were only some few hours old compared to the samples used
for this study . All the Moinoin samples are usally kept at ambient temperature
at a length of time sufficient mﬂmn:aaethepmlifmtimnfl’aﬂmﬂc
hacterial species which may lead to food intoxication, This is in agreement
with the findings of Bryan, et al, (lwl)wmﬂmstmetffndsinmmrhs
with higher ambient temperature condition.

The acceptable limit suggested by lansf for Bacillus cereus

Smﬂwlmmsammﬂwmlmmcphtemtmlés, 10“3!!1105
respecitively.




#erobic plate counts are 104. 105, and 106 respecitively for most foods.

Upper limit guidelines established Dy other agencies utilize the Aerobic
plate count ranging from 1.0 x 10° to 1.0 x 10° ¢fu/gn while higher plate comnt
in food (> 10°) are strong indication of declining quality and potential
health hazard (CIC, 1963 ). The results of the TARC,Staphylococrus i aureus count

and Bacillus cereus counts showed that all the samples of MoinMoin from the

three outlets do not have high initial contamination level, as all the samples
had counts below the acceptable limit for almost 18 hours of storage at ambient
temperature,

The camon occurence of Staphylococcus gurcus and_Focillus cereus smples compare
favourable with the findings of other researchers (Owhe-ureghe et al , 1973),
The isolates of Staphylococcus éireus obtained from these samples were coagulase

positive and most coagulase positive Staphylococci are responsible for food poisoning
and their presence in MoinMoin is indicative of poor handling - after processing
since the steaming process is long enough to kill off Nomheat resistant . organism
like Staphylococci. The Organism could gain access to the food through the food
handlers as Staphylococci are normal flora of the riasal passage, hand, skin,

wounds #m‘eﬂ}eyarecmnﬂmlmﬂl‘ﬂmﬂeas(hjide. 1984, Talabi and Bassy

- 1984). Staphylococcus aureus has been isolated from various food stuffs and

untensils (Onourah et al; 1987 Warburton and Weiss 1988). Staphylococcus aureus

has also been repotted to grow and produce toxin in food at P mange of 4.0 -

9.0 (Dely, et al 1973). The observed P! range recorded in this study is within
the PH range for toxin production and hence favours toxin production by the strains
isolated in this study. Toxin production using Cellophane over agar method showed
that 53% of the tested isolates produced Enterotoxin A; while none produced

Enterotoxins C and D,
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The fact that most 537 of the enterotoxigenic isolates pmduoedbmtrotoxin A is not
suprising as such strains are predoniently associated with bumns, This might be huilc.at.i\re
of contamingtion by handling the moin-moin after processing (Bergdoll, 1987).

Moreover, enterotoxin A is wost often implicated in the case of staphylococcal food

poisoning, (Noterman ot al, 1984)

The incidence of enterotoxigenic staphylococei in food items such as meat, and
products, diary products, bakery products, custard and cream filled pasteries has
been reported by several investigators (Orburah et al, 1987); Warburton and Weiss 1086;

Nwosu, 1986, Adesivun and Kwaga, 1983).

Staphylococal enterotoxins are unique among bacterial toxins in being heat resistants,
This accounts for their al¥iliry ko withstand heal werming given to moin—moin. Other

enzymes produced by Staphylococcus aureus which corrvelate with the enterctoxigenicity

are B~ haemolysis, lecithinase and Dnase. The correlation between coagulase and enterotoxin
production found in this study is in agreement with published works of Berpdoll (1972).
Cteahajine and Mitra (1984) . It is of concern to note that most of the samples 'of moirrmoin
were contaminated with Bacillus cereus, The contamination of food by this organisms: -

could be attributed to the \biquitous distributicn of this organism .

They are present in €he soil, dust, water and air (Jay, 1978; Fraizer and Westhoff 1088),
This organism could have got into the moin-moin samples during preparation fron the
enviroment. soil has becn implicowed s o sotrce of bacterial contamination in related

experiment. carried out by Rocco and Wells (14988) where strains of Bacillus cereus

have beel associated with lowd poisoning (llenge 1955).



Moreover, the organisms being a spore former is capable of withstanding the heat
treatment during the preparation. This can be hazardous since the spore my be
forced to germinate and liberate toxin following heat shock and during reheating
and cooling of the food. (Gilbert, 1979, Parry and Gilbert, 1980).

Bmiuusmt‘euslasalsohmreportedmgzwamlpmdlmtoxininfmg
atamiM[*Hangeofé.S-S.lS(_Mﬂcolajecik;a_t__aJ_. 1969). The procedural
handling of Moinoin could result in contamination and hence growth of the
toxigenic strain in the infective diarrheal dose and this could be dangerous
to consurers, The comon practise of eating left over food stored at ambient
temperature for up wards of 24 hours adds to the possibility of Pacillus €ersus

growth and toxin production in these food as the FH value recorded during this
study was found to be minimal PH growth range. Toxin production using Ileal
loop test showed that . Enteortoxigenic strains are mild to moderate producers
even though loop distention due to gas accumilation as recorded by Duncan et

al (1968) was not observed in this study,

On the shelf stability study, the results obtained from this study had

shown that storage of Moin-bin at a temperature of 20° will keep longer than
those stored at the other two storage temperature (30°C and at ambient temperature).
CGenerally, Microbial growth increase with storage time, but growth is rather

slow at 20 compared to other two storage temperature. This is not suprising

as low tamperature tend to inhibit growth mte of the vegetative cells,

-

Statistical mnalysis using student T- test analysis showed that there was
a significant difference . in the results between storage temperature of 20°
and other two temperature (p»0,05) but there was no significant difference between
the storage temperature of 30°° and at ambient temperature, this is not suprising

as the two temperature are at a very close range.
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A linear relationship also exist between  the aerobic plate comt and the

storage time (fig.1- 3)

From the graph analysis, it was observed that count from MoinMoin obtained
from hawkers shows a steady incremse in count compared to the other samples
obtained from Cafetaria and Restaurant. This is not suprising as the MoimMoin obtained

fran  hawkers is most often more exposed to contamination hence increasing
its level of contamination.



CONCLUSTON AND RECOMMENDATION

From the results obtained in this study, it can be established that the
Moin-Moin obtained from hawkers were highly contaminated when compared with

the MoinMoin obtained from the other two food establishments (cafetaria & Restaurant).

Isolation of food poisoning organisms such as Staphylococcus aureus, Bacillus

cereus were made suggesting possible hazards associating with consumption of
stored MoinMoin . Certain measures such as intensive cooling, provision of
clean showglass boxes to prevent excessive enviramental contamination of cooked
foods, using a clean wrapping material, serving the foods hot should be done
to reduce the Microbial loads as much as possible.

The practice of basic sanitary rules in preparing foods and personal hygiene
should be employed to improve the hygienic -condition of this food. The ingredient
and the spices added to the Moin-bin should be of good quality, The hawking
of MoinMoin by children may expose the food due to carelessness, during the
hewicing for example some of food might drop off the tray and be picked only to
continue the sale, this definitely would reduce the shelf life of the MoinMoin
due to contamination as well as the stress provided (such as loose texture) which

will encourage Microbial proliferation.

Temperature regulation is another way of increasing the shelf life of the
Moin-oin. When MoinMoin is not going to be eaten inmediately, it could be kept
in the refrigerator to decrease the temperature of the "oinMoin" rapidly,
so that the development of vegetative forms will be inhibited. MoinMoin should

be heated properly so as not to allow for spore formation.

51



The envirament in which MoinMoin is mule shonld be clean to achieve better storage.
To encourage food sanitary condition, Public Health Compaigns on enviromental

Samitation should be embarked upon by the povernment with greater vigor.

If the preventive measurs are not carried out, cutbreak of food borne disesses
is imminent, since this food, "MoinrMOin" are always bought as take away food
by most of the consumers even at the close of their business in the evening.
It is therefore necessary for food inspectors to monitor and prevent the sales
of ready to eat food (Street Foods) by Hawkers in the Market or other Catering
Fstablishnents, |
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APPENDIX T

SIMMARY (OF RESULTS OF BIOCHEMICAL TDENTTFICATION OF

Staphylococcus aureus ISOLATES

RESULT  PRROENTAGE OF . NMER F

TEST
ISOLATES FOSITIVE  ISOLATE NHGATIVE

Gram Resetion + 100 -
Growth on MSA + 100 -
Mamitol fermentation in MSA + 10 -
Lecithinase activity + 2 4
(atalase Test ¥ 100 -
Nitrate Reduction + 100 -
V.P. Reaction + 100 -
Gelatin Liquefaction + o -
Bhaenmohysis in Blood agar + 100 -
DNase Production ¥ 100 =
Coagulase Test + 100 -

Total mnumber of Isolate tested 13,



APVINDIX 2

SUMAUARY OF RESILES OF BIOCHEMICAL TDENTTFTCATION OF B. (FRHS TSILATE,

TEST RESULT PFROENTACE, OF NMER (F

ISOLATE FOSITIVE  ISOLATE  NHGATIVE

Cram reaction + 100 -
V.P. reaction + 100 -
Citrate Utilization + 75 3
Acids from: Glucose + 100 -
Mannitol - - 12
Xylose + 12 10
growth on blood agar + 100 -
—haamolysis in blood agar 2 42 7
Indole production + 5 6
Motility Test + 100 -
Starch hydrolysis _ + 100 -
catalase Test + 10 -
Gelatin Liquefaction + 10 -
[hesse activity + 100 -
Lecithinase activity + 10 ~

Total mmbers of Isolates tested 12



APPTNDIX 3

FNTEROTOXIGENIC. STRAINS AND AMOUNT OF FLUTD ACCIMILATION
DURING ILFAL — LOOP _TEST

ISOLATES VOUME (OF) WOUME/UANGIH  CHARACTERISTICS FLLID
RATTO (OLOR,

B, 3.5 0.35 Straw coloured

BOH, 3.2 0.32 L

B0, 5.0 0.50 Bloody coloured

B 3.31 0.31 Straw coloured

B, 5.3 0.53 "

Be, 5.1 0.51 "

NI, 2.3 0.23 t

L, 5.3 0.5 "o

BT, 2.0 0.20 o

AL, 3.1 0.31 "

BOH, 2.3 0.23 "

BOH, 2.1 0.21 "

B, 3.0 0.% "

b, 5.1 0.51 "

Bt 2.5 0.25 g



