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INTRODUCTION

Meat pies have become quite a popular food item in CGhana especially
in the urban areas, They are normally sold with Fan Milk products by

push-bike retailers, at rest stops, canteens and Super Karkets,

Although meat pie has hitherto not been associated vith reported
mass food poisoning, it has on occasion been a source of infection in
other countries. Outbreaks have been recorded in Britain in the following
areas: West Lancashire and Preston in 1953 (U.K, i'inistry of Health,
1955), Manchester in 1950 and Northampton =nd Prestatyn in 1949 (U.K.
Ministry of Health, 1953), These reports have prompted an investigation
into the microbiological quality of meat pies in Ghana because there
had been occasions when mouldy pies as well as undercooked nies had been

offered for sale to the public,

Undercooking may leave undestroyed endospores of nathogenic bacteria
such as Clostridia in the initial microbial load of the meat used in the
stuffing, Furthermore, pies undergo spoilage with storage or mishandling
very quickly, This spoilage is always accompanied by extensive microbial

growth,

During this familiarization programme in food bacteriology, an
investigation into these problems will afford an opportunity of putting
vVarious microbiological techniques into practice besides providing

valuable information.
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HLTRRIALS. 4D METHODS
Materials
Meat pies were purchased from three Stores in lccra : Kingsway,
G.¥.T.C. (Ghaona House) and U.T.C. on the day of delivery by the bakers
%0 the Stores. They werc oconvoeyed to the laboratory in scalced sterile

. 0
polythence bags and kept in o roon at 20 £ 1°C,

Two batches of saples were obtainesd from ULT.C. and Kingsway Stores
and four from G.N,T.C. Two of the batches from G.J,T.C. and those from
UeT €i~colisintod of pics packed in snall polythenc bags, The pies from
Kingsway Stores and two batches from G.11.T,C. worc not covered but were
kopt in small cabinets from which they arc picked with forcepté and sold
to the public,

Meothods

Twelve pics werc withdrawm fron cach batch of sonples at 2-day-
intervals over a period of 10 days for nmicrobiological exanination.

Six pies were cxanined for the cstination of total visble bacteria,
coliforn organisms and fungi. Two sanples were token separately fron
3 pics 71ooled together., Dach sample weighing 10 grams was blended in a
honogenizer in 90 nl, of sterile quarter strength Ringerts solution.
Serial dilutions were made and used in inoeulating agar media for

viablg counts.

Total viable bacteric ccunts and coliform organisms were obtained
using Miles and Misra Surfacc Count Mothod (Miles and Misra. 1938), Pnis
nethod consists of placing very sn~ll drops of the serial dilutions on

the s urface of well dried ngor plates, afber—-a-spooifie period,

Enuncration of wviable fungi was by Pour Plate technique where
neasured amounts of known seri~l dilutions werce nixed with cool nolten

agar nediun in petri dishes, and the nedia allowed to set.

Media used in plating included Blood Agor, nmade up of Oxoid Plato
Count Lgar enriched with sterile defibrinated hunan Blood, for the
estination of total-viable bacteric; Oxoid Mackonkey Agor, pH 7.4 as

described by Report, 1956, for cnumeration of colifornm organisms; Rosc
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Bongal Lgar as given by fartin (1950) for o numeration of fungi.

Plates for cestinntion of total viable bacteria were incubated
aerobiecally at BO“C and anearobiecally at 37 C for 72 hours. Those
for cnuneration of coliforms ond fungi wore incubated aerobieslly

only at 3700 and BOOC for 24 hours and 5 days, respectively.

The moat content of tho other 6 pics was sonpled sepnrately fronm

the pastry for the dresence of Clostridiun botulinunm. The detection

of this organisn requires an cnrichment technique as givon in "Recommended
Methods for the Microbiological Exanination of Foods® (Sharf, 1966).

This teenhique involved on onrichmont of a portion of the blended noat
content of the pics in”Cooscd Meat Mediun, Six lorge bolling tubes of
freshly hoated CookodZ%ggzun wor: onch heated in a woter bath at 80°C for
20 ninutes to kill 211 vescetotive ecclls. All six tubes werce then
incubated anacrobically for 4 days at 35°C in an annerobic jar, After
incubation the naterial from the tubes were stained by Granm's stain and
exanined nicro8copically. Tubes showing prdscnce of Gran~positive baeilli
were then subcultured into 3losd gar plates, 2nd isolated in purc

cultures., Cultures weore CGron—stained and tested for catalasce rcaction.

An attenpt was made o identify the Bacillus specics isolnted using.
the nedia and nethods for such identification given in 'anual for the

identifieation of Medical Bocteria" (Cowan and Stcel, 1970).
Some of the tests used include -~

i) Starch hydrolysis (p. 163).
ii) Citrate utilization (-, 152-153).
iii) Indole productican (p. 153).
iv) Nitrate reduction (p. 161).
v) Voges-Prosimuer (V-P) meaction (p. 160).
vi) Formontation of sugars (p. 22-23).
Fernentation tests were corricd out using carbon sources at a con-
centration of 1.0%, LAll inooulati ns were nrade using young cultures grown
on nutrient agar slopes. The catalase test was carried out on a slide and

confirned by flooding with hydrogen peroxide on a culture growing on
nutrient agar slant.



RESULTS,

Total Viable Counts

Tables 1 - 8 show that the neat pies exnmined fron all three Stores

have low initial total counts of both

.

any of the pie

organisns wore found in

an incrcasc in nicrobizl numbers o s

Pics fron U.T.C.

Tho first batch
(Table 1) was sanpled
increascd sharp
to 296.C x 106 per gran
thore

was a donin

however few ond
bateh
bacterial nusbors
both bactecris

The sccond

but on the 10th

the pics

for only n period of
6 ;

rply from 0.,0006 = 10° por gran on the first

on the fourth day.

ant sp

day there was o

and fungi, probably due to

bacterin and fungi. o coliforn
s exanined, There was generally

aged.,

of pics fron U.T.C. purchased on Septenber 4, 1972

6 days. Bacterial nunmbers
day of sampling,
Tungal populations were

ccies of Penicillium on all tho plates.

of pics showed o sinilar pattorn of incrcase in

decline in numbers of

autolysis., Penicilliun was

again the nost doningnt fungus isolated.

Pies fron G.N.T.C. (Ghana Iousc)
The rosults in Tables 3 and 4 aro
bags. Results for uwmpackaged pies arc

Little or nc nisrobial grouth was
day of delivery to tho stores. By the

considerably.

storage  for pices purchased
5 and 7, an incre

nierobial populntion levels were obtained,

for nent pics packed in polythene

shown in Tables 5 and 6.

obtained from pics sampled on the

second dny nunbers have increased

his increasc in nunbers is shown throughout the period-of
on 28th Deccmber (Table 6)

In Tables 3, 4,

aso in nunbors with tinc is not obvious but very high

Penicilliun sp. and Aspergillus

niger werc the prevalont fungi isolated from ~11 four batchos of pies.

In Table 4 wherce the
after the

ai
(S

growth was obtained wntil

piog were packaged in polythenc bags, no fungal

h doy of storagc.



Pics from Kingsway Stores

The gencral pattern of idereasc in microbial numbers with aging
is shown in Table 8, Microbial deternination of pics purchased in
Novenber (Table '7) followod the sanmc trend as sone of the pies from
G,.N,T,C. The nost doninont fungnl specics were again, Penicilliunm and
Asperzillus Niger. A third fungus, a nunber of the Mucorales and
identified as Rhizopus sp. was isolated from all the samples and

occurred in large quantitics,.

Generally most of bacterial colomies werc obtained from plates
incubated aorobically. This indicates that they arc nostly acrobic

organisns,




TABLE T

Effect of aging on microbial population
levels of meat pies from U,T,C. Stores
(Pies purchased on Lth Sept. 1972)

BACTERIA TUNGI
Age Total Viable Counts Total Counts
6 3
in per Gram ( x 10 ) per Gran ( x 107)
ey herobic £naerobic
0 0,0006 0,00005 0.0
2 0,0278 0,008 0.0
A 296.0 0.0 10.0
6 327,0 0,094 17.5
8 - - -
10 - - -
* - No records were taken
TABLE 2
Effect of aging on nicrobial population levels
of meat pies from U,T.C., Stores
(Pies purchased on 28th Dec, 1972)
dios BACTERIA PUNGI
=8 Total ¥iable Counts Total Counts
in per Gran ( x 106) per Gram ( x 103)
Days Aerobic £naerobic
0 0.001 0.0 0.02
2 0.012 0.035 0,02
- 400,0 3¢5 19.5
6 600,0 375.0 20,3
8 650,0 70,0 30,2
10 52,0 80.0 18,0




Effect of
levels of
(Piea

aging on nicrobial population

meat pies from GNTC (Ghana House)
purchased on 28th Sept. 1972)

Ase Sample BACTERIA PUNGI
g Total Viable Counts Total Counts
in per Gram ( x 106) per Gran ( x 10h)
days No. Aerobic dnaerobic
0 1 0,0 0,0 0.0
2 0.0 0.0 0,0
2 0,05 0,0 0.0
2 2,0 0.0 0.0
b 1 0.7 0,0 ‘ 0,0
2 1.4 0.0 0,0
6 1 20,0 50.0 0.0
2 450,0 60,0 . 0.0
8 1 50,0 - : 2,0
) o - ' 0,066
10 1 - = -
2 - - -




levels of

Effect of ayin; on microbial population

&s puLuh

,bu.b ‘1_,-./ Crom

GNTC (Gh na House)
gcd in October, 1972)

s oL BACTERI. FUNGI
nee Sarple | mota1 Viable Counts Total Counts
. per Gran ( x 107) per Gren ( x 103)
in
No,
days
ferobic Anaerobic
0 1 0,0 0,0 0,01
2 0,0045 0,008 0,03
2 12.5 - 002
2 95,0 - 0.2
N 80,0 185,0 0.3
2 280,0 2L0,0 0.4
6 40,0 10,0 1,00,0
2 5,0 26, 500,0
8 150,0 180,0 30000,0
2 220,0 260,0 12000,0
10 1.8 0.2 18000,0
2 163 0,22 8000,0
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TABLE
Effect of aging on microbial population levels

of Meat pies from GNTC (Ghana House)
(Pies purchased in November, 1973)

dge BACTERIA FUNGI
in Total Viable Cognts Total Counts
days Per Granm (x10°) Per Gran
Aerobic Anaerobic

0 0,08 0,07 30

2 35040 0,0008 10

L 145.0 110,0 10

6 125.0 15.0 32,0 x 107

8 1975 37.0 140.0 4 10°
10 33040 180.0 ¥

¥ No record was takene

TABLE 6

Effect of aging on microbial populotion levels
of meat pies from GNTC (Ghana House)
(Pics purchased on 28th Dec. 1972)

Age BACTERLA . FUNGL ‘

) Total Viable Counts Per %;am Total Counts

in . . 10 Per Gran

days Agrubic Anaerobic
0 0.0005 0.0 10

2 0a95 0, 004 : 10 A
L 120,0 0. 003 0,02 x 10
6 9540 8475 7e2 x q0*
8 10,0 1460 16,0 x 10




of meat pies from Kingsway otores

(Pies purchased in November, 1972).

Effect of saging on microbial population levels

&ge Sample BACTERIA FUNGI
. Total Viable Cognts Total Counts
= Per Gran (x 10°) Per Gran
days No. Lerobic Anaerobic
1 0.0 0,0 0.0
0 2 0,0 0.0 0.0
3.6 0.0 0.0
2
2 1,300.0 0.0 0.0
1 20020 0.0 0,0
+ 2 0435 0.2 0.0
6 -
2 1,40C 5 90,0 10,0
1 5.0 560 76 x.103
8 '
2 ! 12.0 8.0 0s35 X 103
1 1240 0.03 5,600,0 X 107
10
2 45 140 4,0 % 10°




Effect of aging on nicrobial population lovels
of meat pics from Kingsway Stores
(Pics purchsed on 28th Dec. 1972)

l;"" g DACTERTA FUNGI

Doy |=—— Total Viable Count Por Gran Total Counts 4
Py 3 ¥ S I T R | /.

__.A_L‘ Acrobic (:-{ 10“_)1. anacrobic Peor Granix 10 )

0.0005 I 0.0 i 0.02
0.0035 | 0.00008 0.006

e i vy

o B~ N o

25.0 : ~* 5 0.16
22,5 15 : 13.2
5 30.5 2.2 L 312.0
10 i 2,000.0 500,0 f 9,300.0

% — No rccerd wos talkon.,
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Tost for the prescnce of Clos’ridiun botulinun

Three hundrcd and scventy—two (372) pies fron the three Stores

wore exanincd for the prescnce of Clostridium botulinun, The charact—

eristics given by Cowen and 3teol (1970) wore used as o basis to

distinguish the bacterial ccnonics isolated.

O0f the colonies cxamined fron blood agar plates nonc were
Clostridia, all bding nostly Bacillus spp. Some catalase positive

gron positive, Staphylococei and a few non-sporing gran positive,

catalase positive rods were also isolated.

Fourtcon specics of Bocillus were isolated in pure cultures on the

basis of morphological choracteristics. Most of these were commonly
1

isoclated fron samples from all threc stores.

Tables 9 to 16 show the rupresentative orgonisns grown from the
samples ond the offcct of honting at 80°C for 20 ninvtes on the types
of colonies. Icating ot thic tenperature kills o211 vegetative cells
and only spores of heot resistant organisnms survive. Ilenee a nixture
of both rods and cocci were isolated from tubes that were not heated
and hoated tubes gave only spore-foming Bacillus species. 4 fow colonies

of gram positive eatalase positive Staphylococeil were isolated from heat

trecated senples as shown in Table 12,

It was not possible to identify all the Bacillus spp. found because
facilitiecs were not avoil-ble to perform a2ll the tests ziven in Cowan
and Steel (1970). Table 17 shows the fow tosts performed. All the
isolates except once produced aecid from glucose.  Five isolates produced
acid from mannitol and 3 vnrodueccd acid from arabinos:, None of the
isolates produced indole from tryptophan, but nost hydrolysed starch and
only 3 utilized citrotc as o scolo source of carbon, Ton out of fourtecn
isolates reduced nitratec to nitrite and nost were V-P positive i.c, they

produce acctylmethyl coarbinol from glucosc,
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TABLE 9

B4CTERIAL TYFPES ISOL~TED FROM MEAT

CONTENT OF PInS Fx0li UTC STORE

(Pies purchased on Lth Septe, 1972)

Unheated tubes

T

Age Tubes heated at 80°C
for 20 minutes
in No, of isolates of Total No, of isolates of Total
Rods Cocci No. Rods Cocci Noe
days |Gram + ve Grom + ve of Gran + ve Gram + ve of
Catalase +ve| Catolase +ve Isolajes Catalase +ve| Catalase +ve teslatesn

0 0 0 0 3 0 3
2 6 0 6 L 2 6
I 5 0 5 5 3 8
6 5 0 3 5 1 5




BACTRILL TWPJ

v 4.

TABLD 10

5 ISOLATED

FRCK BAT

CONTENT OF

21038 RO UTC

(Pies purchased on 28&th Dec, 1972)

0
Tubes heated ot 80 C

Age Unheated tubes
for 20 mins,
in No, of Isolates of Total No, of Isolates of Total
] No,
Gram +ve Gran + ve No, Gram +ve Gram +ve
Catolase | Catalase i
days | Catalase +ve | Catclase+ve of +ve +ve Isolates
Rodg Coceci Lsolates Rods Cocci
0 3 0 3 3 3 6
2 3 1 N 2 3 5
L 2 0 2 1 2 3
6 2 2 4 3 3 6
8 1 0 1 2 2 A
10 2 0 2 3 1 L
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TABLE 11

soetérinl Troez e isolated from meat
content of piecs from G.N,T.C. (%hana House)
(Pies purchased on 28th Sept., 1972)

U - -
2 Tubes heated at 80 4 Unheated Tubesg :
e S
=& anple for 20 izinutes —
in o' <V izan
No,. of Isolntes of Total No. of Isolates of Total
days Gram + ve Grow + ve No,of | Gram + we Gram + ve Yo ,of
Cotrlose+ve Isola~| Catalase+ve #atalase+ve |Isoletes
Catalase+ve R
No. tes P
Rods Cocei Rods v Coeci
¢ 5_
0 6 { 7 . o0 1 6
! i
2 ! 2 : 1 3 3 s. 2 | 5
i i '
g 1 | 5 0 5 4 ® 4
> 2 2 4 1 1 2
L 3 0 3 5 1 6
s 2 0 2 2 0 2
¢ 1 9 0 9 8 1 g
e 2 0 2 1 2 3
8 1 6 0 6 5 0 5
2 4 3 7 3 1 L
. 1 3 0 3 5 1 6
2 4 1 5 2 2 4




Bacterinl Tymas
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TABLE 12

isolated from nmeat

eontent of pies from G.N,T.C, (Ghana House)
(Pies purchased in October, 1972)

o e s ————

- S - -
Tubes heated at 80 C Unheated Tubes
___ig{agqupinutes o
hge | Semple No, of Isolutes of Total No. of Isolates of
in Gram + ve Gran + ve No. Gram + we Gram + ve
Catalase + ve | Catalase + ve Igglafe € atalase + ve| Cat, + ve
Days | No. Rods Coced o Rods _ Coceid
1 6 0 6 | 7
0 i i
P2 5 1 T S 5 0
; i ;
5 1 N : 2 b6 ® 0
t t .
2 L ; 2 6 L 3
L 1 1 L 8 1 6
2 3 2 5 2 3
6 1 7 0 7 7 L
2 7 1 8 5 5
8 1 . ® L 5 3
2 5 1 6 7 L
4 % ._ . _ _
10 .
0 5 _ ~ _ _ _

e o s

*-Ne records were taken.

Total
No,
of

Isolates
es

LS N AN S B
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TABLE 13

BACTERT AL TYPSS ISCLATED FROM MEAT

CONTENT OF PIZS FROM
GNTC (GHANA HOUSE)

(Pies purchesed in Nov, 1972)

Age Tubes heated at 80°C Unheated tubes
for 20 mins.
in No, of Isolates of Total Mo * Isolates of Total
No,

Granm +ve Granm +ve Gram +v Gram +ve No.

da}&q Catalase +ve Catalase +ve of Catalase Catalase of
. Isolates +ve +ve
Bxds “obel & o . Isolates
Rods Cocci

0 2 0] 2 2 1 3
2 1 i 0 1 2 )2 L
L 2 0 2 3 2 5
6 1 0 1 1 2 3
8 1 o] 1 1 1 2
10 1 0 1 ° 2 L




- 18 -

TABLE 14

PES IJUL.{

P2D PROL A

Am

PI75 FRON

'ul‘l .TnCo

(Pies purchas

ed on 28th Dec.1972)

Age Tubgs hﬂgugin&? 80°g Unheated tubes
No, of Isoclates of Total No, of Isolates of Total
in
Gran +ve Gram +ve No, Gram +ve Gram +ve No.
~ Catalase Catalase of Catalase +ve Catalase of
days v +ve Isola- +ve
%_ - Rods Isolates
Rods Cocei - - Cocci
0 1 1 2 I 1 5
2 1 0 1 2 L 6
L L 0 L 1 2 3
6 2 0 2 2 3 5
8 3 0] 3 L 1 5
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TADLE 15
-3 0attetrial- Types. iscloted from meat

content of pies from Kingswoy Stores
(Pies purchased on 25th October, 1972)

T e B
Tubes heated at 80°¢C Unheated Tubes
for 20 minutes
Lge | Sample No. of Isolates of Total No, of Isolates of Total
in Gram + ve Gram + ve 1;2 Gram + ve Gran + ve 1::;‘
U4
Days No. fatalase + ve| Catalase+ve | Iuol~tes| Catalase+ve | Catalase+ve| Isodates
Rods i Cocci i Rods ®occi
! s S :r
1 ‘ 1 1 * L | 0 L
0 ; ) ;
2 ! 1 1 L , 5
i i
P 1 2 0 Z 2 i 2 4
2 i 5 3 1 4
L 2 2 2 3 5
2 4 6 1 2 3
& 1 L 0 2 3 5
2 5 0 5 L 1 5
5 1 3 0 3 3 2 5
e 3 0 3 3 3 6
. 2 0 2 9
18 4 5
2 3 0 L 3 3 2 5




= P -

TABLE 16

BACTERIAL TYPES ISOLATED FROM MEAT
COMIENT OF PIES FROM KINCSWAY SIORES

(Pies purchased on 28th Dec., 1972)

Tubes heated at 80°C Unheated tubes

Age for 20 minutes

in No. of isolates of Total No. of isolates of Total

Gram + ve Gram + ve No. Gram + ve Gram + ve Noa

) Catalase + ve | Catalase +ve of Catalase + vejCatalase +vg of
days Rods Cocci isolates Rods Cocci isolates
0 1 0 1 2 0 2
2 4 1 5 2 3 5
4 3 0 3 2 1 3
6 3 0 3 1 1 2
8 2 0 2 2 1 3

E =3
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TABLE 17

CHARACTERISTICS OF BACILLUS SPECILS IZCLATED FROM
MEAT CONTENT OF PIES FROM GNTC. , KINGSWAY STORLS

L VL 2 tho S UL aiNiye o DUIVaoWAl o1V

AND UTC,
Isolate No. 1 2 3 4 5 6 7 8 9 10 13
Gram Reaction + + + + + + + + 4+ + +
Morphological group 1 111111 41 1
Citrate Utilizakoan  + - - o - - -+ O+ + -
Starch Hydrolysis + - - w + + + o+ o+ - o+
Glucose (acid) + + + + + + - + o+ + *
Arabinose (acid) - = e e e e+ 4 = - +
Mannitol (acid) + - o+ 4 + - e e .- +. +
Indole - - - - - - - = - + -
V=P - + + + - - + o+ o+ - +
Nitrate Reduction - + - + + + + o+ o+ - -



The data obtained within the tine available are too fow to pernit

any firmm genceral conclusions but some comnments nay be nade,

By the fourth doy of storage pics from all three stores have
developed large fungnl and bacterial populations. Even though no pathogenie
organisns worc found, pics with such high counts arc not good for human
consunption beeause o figurc of 107 per gram necans that a gram of pic
contains bacterial debris. The danger of the pies accunulating nycotoxins

beconcs great as the pies age.

No Clostridiun botulinun was found in any of the pics oxanined butb
the numerous specics of Bacillus isolated from the ncat content indicate
that the baking temperatures do not kill bacterial spores. The inside
of the pic is oftoen mnoist cnoush to permit beaetorial rultiplication and
night be sufficicntly anacrobic to pormit growth of Clostridiunm botulinun

which: is not an unduly striot anacrobe (Meyer, 1959) and its growth

together with other Bacillus species pight be favourcd.

Meat pics should adyisably not be kept for nore thoan 3 days in stores
under conditions they ~re stored at present as spoilage sets in after

this period.
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