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INTRODUCTION

Meat pies have becone quite a popul~r food iteD in Ghana especially
in the urban areas. They are norma.LLy sold w ith Fan Milk products by
push-bike retailers, at rest stops, canteens and Super Markets.

Although meat pie has hitherto not been associated ,:-ith reported
~ass food poisoning, it has on occasion been a ~ource of infection in
other countries. Outbr-eaks have been recorded in Britain in the following
areas: West Lancashire and Preston in 1953 (U.K. ;;inistry of Health,
1955), Manchester in 1950 and Northampton and ?restatyn in 1949 (U.K.
M.inistry of Health, 1953). These reports h~ve p:'Qnpted an investigation
into the nicrobiological quality of meat p i es in G-hana because there
had been occasions when mouldy pies as well as undercooked Dies had been
offered for sale to the public.

Undercooking !Jay leave undestroyed endospores 0:::' nathogenic bacteria
such as Clostridia in the initial. Llicrobial loud of the \,leatused in the
stuffing. Furthernore, )i8s undergo spoilaGe with storage or mishandling
very quickly. This spoi.Lage is nh:ays accompanied by extensive microbial
growth.

-\

During this faniliarization prograDne in food bacteriology, an
investigation into these problems will afford an opportunity of putting
various microbiological techniques into practice besides providing
valuable inforoation.
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:: ~Iate~

f.1oo..tpies voro pur-chased fro:'} throe Stores in ':,ccro.. : Kingswny,

G.N.T. C. (GhCLl'1allouso ) a~'l(-:'':.~.T. C. on the day of doLi,vary by tho bakers

-in tho Stores. 'I'hcy woro ocnvoyod to tho Labo.rn.tor-y in soalod sterile

poly the no bags and kopt in 0.. r-ocn o..t 20 ± 10C.

Two batchos of o,:c.nplosworo obtn ino c f r-on U.T.C. and Ki.ngsway Storos

CLndfour fron G.N.T.C. TI'lO of the bat chcs f'r-on G.E.T.C . and those fron

U~T.·C·;·'.coM~tod of pios pr.clccd in s~CLll poLy'thone bags. Tho pies f'ron

King-swayStores and two ba tchoa fron G.E.T.C. woro not covorod but wero

kept in srin.lL cabinets f'r or: uhich they arc pickod Iii fu forcopts and sold

to the public.

Nothods

Twelvo pies voro lTithdrCLlmf'r-on each batch of S':'I.1plos.1,t 2-day.

in to r-vo.Lsovor a poriod of 10 days for nicrobiological ex,"...'"Jino..tion.

Six pies woro oxarri.nod for tho oe t.irant i.on of t.o ta I vi['.blo bac tc r-La,

coliforn organisQS and fW1{;-L Tlw scnp Los vera t,:-Jcense par-ato Ly fron

3 pies Inolod togother. Each aanp.lo 1iloighing 10 grans '\"Jo..s blondod in a

honogonizor in 90 nl. of storilo quo..rtclr strength Ringor1s solution.

Serial dilutions wor-o LK1.doand used in L.l'1oaulat:L'1gngQl~l::1odifj.for

'V'iable counts •

Total viable b~lcterio.. coun+s and coliforo organisns' woro ob+cinod

using Milos and Misra Surface Count IvIothod (Nilos and Hisra. 1938). 'Pnis

ne bhod consists of pl.ccing very sn-d l drops of the serial dilutions on

tho surface of well dried ~'~;".T rlatos. [tftor Q, 8pGoifie flOF--ioeu.

Enunorn.tion of viCtblo funGi. was by Pour PIa to techniquo whoro

noasured anounts of known :seri,".,l dilutions vloro n.i.xcd with cool rioLton

ngar nodiun in petri dLahca, and tho nodLa o..lloHodto so t ,

Hodl.a used in plntL1i.; .irioIudod Bloocl1l.g~r, Dado up of Oxoid Plato

Count ~~lsaronriched with s tcr i.Lo clGfibrinatod hunan Blood, for tho

estination of i;ot~1·vi~bI0 bacwriCL; Oxoid I-bckonkey Agar, pH 7.4 as

described by Roport, 1956, for enULcor~tion of coliforn orgnnisns; Roso
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BongnL Aec:.ras givon by ~I::rtLl. (1950) for 0 nunor-ata on of fungi.

Plntes for ostiL'.,~tiQn of totc.l v.izrb Io bac to r-La woro incubnted

ner-obf.ca l Iy o.t 30°C nnc~nno ar-oo i.ca Ll.y o.t 37°C for 72 hours. Those

for cnunorn+i.on of coliforr.:s end funci wore incubated aorobicslly

only at 37°C nnd 30°C for 24 hours c.nd 5 Clays, respoctivoly.

The noc t conton t of tho othor 6 pi.cs was s.::Llplod sop:crc.toly fron

the pcs tzry fer tho presonce of Clostridiur2 Potl,llinun. The detection

of this orennis:J. requiros an enrichnent techniquo as givon in "Reconnondcd

Hethods for the £':icrobiolo,:;ic..'11 EX['.Dinntion of Foods II (Sharf, 1966).

This tocnhiquo involved ~n onrich~ont of n portion of the blendod noat

content of the pios in Co olccd Heat Nodiun. Six l:crgo boiling tubes of
)-'Ioni; 0

freshly hca tod CookoclL]'iodlUI.l,"lor.] occh hoatod in a vTc.tor bath nt 80 C'for

20 ninutos to kill ['.11 vo::;oto..tive coLIs , .1\11six tubos "TeN thon

incubated anaorob'i.ca Ll.y fOT 4 days [1.t 35°C in an ancarob.l c jnr. After

incub['..tion tho n:d;eric:.l frm the tubes 'Hero sb.inod by GrnnT s stnin and

oxamfncd rri.crosicop Lca.lLy , Tubes show'inG prdsenco of Gr3J.l-posi tivo bncilli

woro then aubcuLturo d into JloC)cl -·l.f,"c:.rplntas,:1nd LsoIa torl in pure

cultures. Culturos vTor·::; Gro.:::l-stninod arid tesbrl for ca tziLasc renction.

An a ttonpt "H8.S nado to Ldontify tho :3ncillus species LsoIrrte d u,s.ing_

tho ned.La and nethods for such id~ntification given in "rlanua.L for the

idontifi.a:non of J:1odic['..1Dc.cterian (em'Tanand Stool, 1970).

SODOof the tests usod include

i) Stnrch hydrolysis (p. 163) .

ii) Citrnto utilizD.tion I 152-153).~-,.. ' .
iii) Indole productic:1 (p. 158) •

iv) N'i.trato reduction (p. 161) •

v) Vogos-Pros~:c_uor (v-r ) roac tLon (po 160) •

vi) Fornon to.tion of sUGnrs (po 22-23) •

Fornentntion tosts woro car-r i.od out using car-bon sources nt [1.con-

centration of 1.q~. 1~1l inoculClti'ns I'TOro[lade using young cultures grown

on nutriont aGnr s Lopes , Tho cata Ias o test vraa cnrriecl out on n slide and

conr Lrnod by floodine uith hydrogen por-ocd.do on a cul tu.rG grol'ling on
nutrient agnr slnnt.
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Totul Vi~blo Counts

Tubles 1 - 8 shall th,,,t tho no§.t pies oxarririod fron ull throe stores

have 101{ initi['..l tot-1.l counts of "both bac tc r-Ln and fungi. ITo coliforn

orgmlisns ,;,]re f'ount' in e-ny of tho pies oxarrtncd , There '\1'[\.S gonoro.lly

an .inc rouso in rri, cr-ob ie-I nunbors :"'.s tho pic s o.e;oc1.

Pies J)'_9'=1.,jJ..!.,T..!.,Q..

'I'ho first ba toh of pies fron U.T.C. purchased on Septe:::1ber 4, 1972

(To.::'lo 1) Ims aarrp Ic d for only ,'1. por Lod of 6 days , Bac to r-in.L nunbers
6Lncrcascd sh~rply f:CO~l0.0006 x 10 po r grm., on the first day of snnp Ling ,

6to 296.0 x 10 por gr2.:::l on tho fourth day , Fungn L popu Lrvtri.onswere

however fe,v .0nr', thoro ,':1.8 0. dorri.nnnt species of ~icilliU!l on a.l.L tho pla tes ,

Tho second bo tch of pi.os showed 0. s irri Lar prrt torn of .incrcaao in

bacterL ....l nunbors but on tho 'lOt.h day thoro ,-r.::.s::: declino in nunbe rs of

both bac bcr-i.n ,:lld f'ungi., pr obabLy duo to au to Iys i.s , Penicil~iun wns

again the nost dorri.nant f'ungus Lso Latod ,

'1'ho rcsul ts in Tublos 3 and 4 arc for no.rt pios packed in poIythone

bags. Rosul ts for tDTJ2.clwcodpies arc shown in Tables 5 and 6.

Li ttlo or no ni.robinl erouth waS obtained f'r or: pios s anpLod on tho

day of doLi.vcz-y to tho stores. By tho socond day nunbo re have increased

considerably. This Incroaso in nunbors is shown throughout tho period of

storO-go for pies purchased on 28th Do ccubor- ('l'o."blo:6). In To.bles 3, 4,
5 and 7, an L'1.crOo.GO in nunbc rs w i.th tin~ is not obvious but very high

!licrobio.l popul.a t.ion Lovo Ls woro ob ta ino d , l)onicilliun ap , and ASpO:£6.ill~

niger woro fhc l,)rGT.::cbnt funCi Lso Lrrtod fron ",11 four brrbchcs of pios.

In 'I'abLo 4 whore: tho pi.os wore paekagod in polythono bags, no fungal

grOlvth vms obtrd.ncd urrt i I .?.ft::;r tho sixth day of s tor'ago ,
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Pies fron Ki,ngsvlQ,y.-?.:t..Q.E.02.

The gonor-oL po.ttor:l of irlcreo.se in nf.cr-cbLaL nunbor-s '-Tith aging

is shown in Table 8. Miorobial dotornin~tion of pies purcho.sod in

Novonbo r (Table 7) f'oLlowod the suno trend as SODeof the pies fron

G.N~T.C. The nost dorri.ncnt f'ungaL species were aga.Ln, Fenicilliun and

.Aspergillus Niger;, f. third fungus , a nunbor of tho Mucorr.les and

identified as Rht~oR~ sp. was isolQtod fron all tho sanples o.nd

occurred in Lrrrgo quantri.td.os,

Generally nos t of b8.ctcri8.1 colonies were obtained fron pla tas

incubated aorobically. This indicates tho.t thoy arc nostly aerobio

orga.nisns.
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TABLE I

Effect of aging on nicrobial population
levels of neat pies fro~ U.T.C. Stores

(Pies purchased on 4th Sept. 1972)

1iACTERIA lUHGI
Age Total Viable Counts Total Counts

(
6 ( 103)in per Gran x 10 ) per Oran x

days i,erobic .L~n{lerobic

0 0.0006 0.00005 0.0
2 0.0278 0.00844 0.0

--" 296.0 0.0 10.0
6 327.0 0.0944 17.8
8 ,;: - - -

10 - - -
::< - No records Here taken

TABLE 2

Effect of agi.ngon nicrobial popuLat.i on levels
of neat pies fron U.T.C. Stores

(Pies purchased on 28th Dec. 1972)

Age BACTERIA FUNGI
Total Viable Counts 1'otalCounts

6 (in per Gr~l ( x 10 ) per C-r3.J:l x 10
..•.~~.-Days Aerobic Anae r-ob i.c

0 0.001 0.0 I 0.02
2 0.012 0.035 0.02
4 400.0 3.5 19.5
6 600.0 375.0 20.3
8 650.0

I
70.0 30.2

10 52.0 80.0 18.0
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T);.Bill 3

Effect of aging on nicrobial population
levels of Deat pies fran GNTC (Ghana House)

(Ples:mrchasod on 28th Sept. 1972)

Age Sntlple BACTERIA FTJTIGI
Total Viable Counts Total Counts

in per Gran ( x 106) p'srGran ( x 104)

days No. Aerobic Anaerobic

0 01 0.0 0.0 0.0
2 0.0 0.0 0.0

2 1 0.05 0.0 0.0
2 2.0 0.0 0.0

4 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 Go.o 0.0

8 1 50.0 - 2.0
2 t,: - - 0.066

10 1 - - -
2 - - -



8

Effect of ~~{in:.. en Microbial population
levels of no at p i.e s ','roT"GNTC(Gho.na House)

(Pi",s purchased, in Octcbe r-, 1972)

Age ! Sanp Le I BACTER,L. FliNGI
Total Viable Counts Totul Counts

7 pe r Gran ( x 103)
in

per Gran ( x 10 )
No.

days
Lerobic Anae r-ob i,c

0 1 0.0 0.0 0.01
2 0.0045 0.008 0.03

2 1 12.5 - 0.2
2 95.0 - 0.2

4 1 80.0 185.0 0.3
2 280.0 240.0 0.4

6 1 40.0 10.0 1~.oO.O
2 5.0 26.0 ,500.0

I8 1 150.0 180.0 30000.0,
2 220.0 260.0 12000.0

10 1 1.8 0.24 • 18000.0
2 1.3 0.22 8000.0
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TABLE 5

Effect of Qsing on microbial population levels
of Meat pies f'r-on G],JTC(Ghana House)
(Pies purchased in November, 1973)

AE,8 BACTERIA FUNGI
in Total Viable Co~ts Total Counts
days Per Gram (xi0 ) Per Gram

A.erobic Anaerobic

0 0.08 0.07 30
2 350.0 0.0008 10

4 145.0 110.0 10
6 125.0 15.0 32.0 x

8 19.75 37.0 140.0 x

10 330.0 180.0 *-
------ ---- -L -------. - . - -*- No record was taken.

TABLE 6

Effect of agint;on microbial popule-tion levels
of meat pies from GNTC (Ghana Hbuse)

(PiGS purchased on 28th Dec. 1972)

Toto.lViablein
days ~ervbic

B1i..CTERr;~
Counts Per Gram

(1'0')Anaerobic

. FUNGI ''Total Counts
Per Gram

o 0.0005
2 0.95
4 120.0
6 95.0

8 10.0
10. 145.0

0.0
0.004
0.003
8.75

14.0
90.0

10
10

0.02 x 104-
7.2 x 104

416.0 x 104
47,200.0 x 10

-----------------.~----------------
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TABLE7

Effect of aGing on mi.cr-ob.i.e L popu La t.i on levels
of mec.t pies from Kint::s,tay Stores
(Pies purchased in NoveDber, 1972).

.o.ge

in

Sample

days No.

B.cl.CTElLIA
~otal Viable Cognts

Per Gram (x 10 )_._. - ..

Aerobic iU1aerobic

0.0 0.0

0.0 0.0
3.6 0.0

1,300.a I 0.0

200.0 0.0

0.35 0.2

90.0 -
1,400;G 90.0

1
5.0 5.0

I 12.0 8.0

a

2

4

6

8

1

2

1

2

1

2

1

2

FUNGI
Total Counts

Per Gram

0.0

0.0
0.0

0.0

0.0

0.0

1.82 X1J

10.0
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Effect of ,:},G':Ll1G 0::1 rri.crob i.c.L popu.Ic t i.on levels
of C.OD.t pic;s f r or: Kj_l1gSlWY Stores
(Pios pur-chisorl 011 28th Dec. 1972)

;~ o r -~-';~~~-;~;.-~' ---'--T~---FUNGI ---

D~. -l Tot.::tl'yJp.J~1_()_..9-o_1;:lP.tJ?9.E..5ral1..-t Tot':}'l Com;ts 4
_~ fl-or_obic L'S-J.Q(.~)+:·J1:.c~£E.o_bic j P.Q.r Gril:.D.:0 10 )_

o! 0.0005 j 0.0 I 0.02,
:2 0.0035 0.00003

4
6

25.0
22.5

-*
0.006

0.16

1.5 13.2

8 30.5 2.2 312.0. . ,
10 i 2,000.0 : 500.0 l 9,300.0__ .-._~ ... J _

-Jf: _ No ro cord 'i"T2S tc..:~..:m.
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Three hundr-ed end seven ty-tvlO (372) pt.os f'r-on the three Stores

were o:z:ppined for the prosonoo of .Q1gstridiuLl 'botulinur"l.. The char-acb-

oris tics givon by CC1-'Tc':l o.?F~ Stool (1970) wo.ro used ;JS :l basis to

distinb'llish the baobor LaL cononies Lsol.atod ,

Of tho colonios oxcui.nod fron blood :cgar pLato s none wore

Clostridia, aLl, being' uoatLy P_n..cj.)l~ SPi). SODe c{1,ta.hso positive

gro.u positive, St£c:phylococci £cnda feu non-sporing gran positive,

ca ja Laso positive rods woro aLao LsoLctcd ,

Fourteen specios of ~Ej~lus wore isolnted in puro cultures on the

basis of nor'phoLogi.ccI chr.rnc te r i.st i.ce , Nost of thoso were connonIy

isola ted fron so.',lples frO:'l all throo stores.

'I'abIo s 9 to 16 show tho roproscn t.:'.tive org::misns t;rown f'rom tho

aanpl.os and tho effect of horvting nt 300e for 20 ninvtos on the types

of colonies. Ilca t Ing o.t thia te:lpora.turo kills ('.11 vec,rotativo cells

and only spores of he"t resistnnt orga.nisns survive. HoncG n nixture

of both rods and coco:'. vcro Ls'oLrvtcd f ron tuboa rtha t woro not heated

and hoato d tubes gavo only s~c:ro-fominG' Bacillus species. A fOil]'colonies

of gran pcs Ltive cC'.to.b.so pcai, tivo St8.phylococci were LsoLato d fron heat

tro2.tec. &t'Dples as shotrn in T8.ble 12.

It was not poea i.bLo to identify nLL tho Baoi.L'luc spp , . found because-.,...--~- '

facili tics were not nv.::il ',blo to porf'orn all thc' tosts Given in Cowan

and Steel (1970). Ta.bb 17 shows the few tos ta ipo rf o'rned, All tho

isolates oxcopt one pr oduood acid f'r on gluCOSG. ':Fivo Lso.lzrtee produced

acid froD nannLtol :1..'1.(~ 3 pr-oduocd acid t'ron nrn.biLnos,:• Hone of the

isolntes produced indole frQl tryptophan, but Dost hydrOlysed starch and

only 3 utilized ci tr£ctc as r. solo source of carbon , Ten out of fourtcen

LsoLrvtcs reduced nitrato to nitrito and nos t woro V-P positive i.or they

produce ncotylnothyl co.rbinol f'ron glucoso.
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TABLE 9

Bl1.CTERIAL Tf.fLS I..§.O,L-.1.'YGDFROM tiEi1.T
CONl'E?IT OF P l.s.? :B'~\.o:r~UTC STORr;,§,

(Pies purchased on 4tl1 Sept., 1972)

--~--~--------------------.------~~------~------.------------------~,---------

days

Age Tubes heated at 80°C
for 20 minutes

Unheated tubes

in
...-----~~-,---~--,.-..-,-~--I-,--------~------+------

No. of isolates of Total Total

3

Rods
Gram + ve
Catalase +ve

No. of isolates of

Rods
Gr2.D + ve
Catalase +ve

Cocci -.
Gl'8.r:J. + ve
Catalase +ve

No.
of

Isolates

o

2

4

6

o
6

5

3

CocciGram + ve
Ca'ta La se +ve

No.
of

Isolaj;ep

3

4

5

5

D

2

3

1

3

6

8

6

i

o o

I

o 6

o 5

o

I
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T_.'ffiW 10

BACT;J.L'-JJ l"(E~':::S ISOLi;T3D FROL~
CONTJ~';T OF"JE3 FROM UTC

(Pies purchased on 28th Dec. 1972)

I
0Age Tubes heated e.t 80 C Unheated tubes

for 20 ni.ns,

in No. of Isolates of .Total No. of Isol2.tes of Total

Gran +ve GraD + No. GraCe +ve Gram +ve No.ve of
days Catalase Cat al.as es-ve of Cat.a.Las e Crrt a.Lase Isolate+ve +ve +ve

Rods Cocci Isolates ELo,:}s Cocci

0 3 0 3 3 3 6

2 3 1 4- 2 3 5

4 2 0 2 1 2 3

6 2 2 z, 3 3 6

8 1 0 1 2 2 4

10 2 0 2 3 1 4

s
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TABLE 11

~::-.<!te.r.'.:-J. 'J.':;:~Q:3 '0 isolated from meat
content of piGS from G.N.T.C. (~ana House)

(Pies purch~sod on 28th Sept., 1972)

---r----;------ ..~--.- ,-
Age

in
days

No.

Tubes he at.ed

J- 9.~9_c_

I i
I
\

10

o

2

4-

6

8

Sanple

o
2

-..-.- --.------
800d ,

tlt Unheated Tubes
es --
f Total No. of Isolates of Total
ve No.of Gram + •.e Gram + ve Po.of

ae- ve Isola- Catalas8+ve ,atalase+ve Lso.l et.es
tes ;~f..

i Rods :, Coec.i
.r:

7 •••
l 0 6

3 3 2 I 5

5 4 t'! 4-
4- 1 1 2

3 5 1 6
2 2 0 2

9 8 1 9
2 1 2 3

6 5 0 5
7 3 1 4-

3 5 1 6
5 2 2 4---------------------- --.-.•.~.--.-------- --------------------~--.----------

for 20 Einut-----.--.------ -., - -
No. of IBol~tos a

•• - ..•• ~ 0 ••• ~ ._ --. ••••••••• _.

Gram + ve C-l~~.,+
Catalase+ve C c.kJ.C'.o

Rods
1 6
2 2

1 5
2 2

1 3
2 2

1 9
2 2

1 b

2 4-

1 3
2 4-

o
o

o
o

o
3

o
1
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TIJ3LE 12

:J8.ctcr....:.'.l ~.;rlXl:::; isolated f'r-on neat
eJntent of pies froB G.N.T.C. (~hana House)

(Pies ~urchased in October, 1972)

-~
ed at 800C Unheated Tubes
.Lnu'be s _ ..- ---
s of Total No. of Isolates of-
aLl + ve No. Gran + ~e Gram +

talase of .atalase + Cat.+ ve Isola..:. ve +

Co oe L
tes Rods Cocci

- ~-
0 , 6 0

J..ge

in

Days

Sample

No.

1'ubGS he at
____ ~_f.2..I2.go__n

No L2..f J.'5.0.!::te
Gram + ve Gr

Catalase + vo en

Rods

o

2

4-

6

8

10

1

2

1

2

1

2

1

2

1

2

"1

2

6

5

4-
4-

1

3

7
7
4-

5

"-------------------------

1 ,
2 6
2 6

4- 5
2 5
0 7
1 8

• 4-
1 6

*-Nt z-e oor-ds Here taken.

7
5,
4-

1

2

7
5
5
7

Total
ve No.

ofvo Isolate-S
es

o

o
3

6

3
4-

5
3
4-

7
5

6

7

7

5
11

10

8
11
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BACTERlj\L TYF'jiS I i::;OLi\l':0D FROII; f!TEAT
CONTElfl' OF 2IB2 FRO:M

GNTC (GHl,NA HOUSE)

(Pies purchased in Nov. 1972)

Age Tubes heated at SOoC Unhca bed tubes
for 20 nins. -

in No. of IsolQtes of Toti;~l No. of Lao Lc te s of Total

GraD Gre.D +ve No. Gran Gra.l21+ve No.+ve vc
daya; Cat.a'l ase Catalase of C.::.t21o.se Co.trtlase of+ve +ve

Rods Cocci Isole.tos +ve +ve
Isolates. Eods Cocci

0 2

I 0 2 2 1 3

2 1 0 1 2 J2 4i I

4 2 0 2 I 3 2 5

6 1 0 1 1 I 2 3

8 1 0 1 1 1 2

10 1 I 0 1 I 2 2 4
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TABLE 1Jt.

BACTSRIfJ.. .2YPEtJ I301i' T':::;D l"ROi'. i,'BAT
corrn::i'n' 0zpr~'~ FROii' G.H.T.C.

(Pies pur-chaced on 28th Dec.1972)

Age Tubes b~~t€(l a.t800C Unheated tubesfor ,ed:; ruris ,

No. of Isolates of Total No. of Inolntes of Total
in Gran +ve Gran +ve No. Gran +ve Or-an +ve No.
days Catalc.se Catalase of Catalase +ve Cat.a Lase of

+ve +ve I Isola- +ve Isolate
Rods Cocci tes Rods Cocci

0 1 1 2 4 1 5

2 1 0 1 2 4 6

4 4 0 4 1 2 3

6 2 0 2 2 3 5

8 3 0 3 4 1 5

s
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- . :,D:n.tt-eTial ~TY')Cs- isol::tcd fron meat
oontent of pies f'r-om KinGs,',ccYStores
(Pies purchased on 25th Octooer, 1972)

----~------,------------------------~-------~----------------------~~----Tubes heated at 800C
for 20 minutes

o

2

4-

6

8

l'

Unheated Tubes

1 1 0 1 4- 0 4-
2 1 0 1 4- 1 5

1 2 0 2 2 2 4-
2 4- 1 5 3 1 4-

1 2 0 " 2 3 5L

2 , 0 - 16 2 3

1 4- 0 :~. 2 3 5
2 5 0 h 4- 1 5...J

1 3 0 -.; 3 2 5...J

2 3 0 3 3 3 6

1 2 0 ') 1 4- 5L

2 3 0 3 3 2 5
. ------- --------- -------- ---------------------------------

1.ge Sample No. of Isolntes of Total
in G-ram + I G-ran + No.ve vo

of
Days No. ~atalase + vel Catalaso+ve Ileol'tes,

Rods i Cocci
"T .- ._--..,.-

No. of Isolates of
G-ram + ve G-rar:l+ ve
Catalas8+ve Catalase+ve

Rods .Jcc·i

--------

Total
No.
of

Isolates
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TABLE 16

BACTEkIAL TYPES ISOk~TED~]'RO!~'i I\'iEiiT
COlIT'EI~'T OF PIES F'ROH KINGSVlAY S.rO~lES

(Pies purchased on 28th D6C., 1972)

- -
80°C

..

Tubes heated at Unheated tubes
Age for 20 IDinutes

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

Gram + ve Gram + ve No. Gr'am + ve Gram + ve No .•
Catalase + ve Catalase +ve of Catalase + ve Catalase +VE 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

I



TABLE 17

CHARnCTERIs'rICS OF Bi:\.CILLUS SP8CIBS r.:<'Lil.TED FROM
MEAT CONTEI'ITOF PIES FROM GI-JTC., KINGSWAYST0Iill.§.

AND UTC.

Isolate No. 1 2 3 4- 5 6 7 8 9 10 11 12 13 14-

Gram Reaction 4- + + + + .•. + + + + + .•. .•. +

Morphological group 1 1 1 1. 1 1 1 1i 1 1 1 1 11 1i

Citrate Utiliz~ + + + + ""

Starch HYdro~sis + + + + + + + + ••• +

Glucose (acid) + + + + + + + + ... + + + +

Arabinose (acid) + + +

Mannitol (acid) + + + + .. + +

Indole + -
e-: v:-p + + + + + + + + ~ •.. + +

Nitrate Reduction + + + + + + + ~ + + +
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DISCUSSIOlJ

Tho dat;:c obtc incd \,Iithin tho +ino avrri.LabLo arc too fow to porni, t

any fim gonoro.l conolusions but SODOcorments Jny bo 80.do.

By tho fourth d,::..yof etorago pies f'ron aLl, throe) stores have

developod large f'ungaL and iJ.::..ctorinl populo.tions. Evon though no pathogond.o

organisDs wore found, pies ''lith such hiGh counts arc not good for hunan
7consunp bt.on because !'. figure of 10 por grlJ.D.nouns tho.t a grnn of pie

corrtc Ins bao tor-LaL dobr-i.s , Tho dango r of the pies aoounul.atdng nyco'toxina

bccono s groat as tho )ios neo.

No Glostridiun E..9..,~~~ uas found in any of the pios oxarri.ned but

the nur.~rotw species of D~~~lu~ isolo.ted froD tho neat content indicate

that tho baking teuporo.tu~os do not kill bo.ctorio.l spores. The inside

of tho pic is of ton tio i.et enough to po rrri t bactorinl nultiplication and

night bo sufficiently ;:cnaorobic to pornit Growth of Clostridiun botulinun

wn1.cft; is not an unduly striot anao robo (Heyer, 1959) and its growth

togothor vnth othor Bacillus spocios night be f~Vourod.

Moat pLos should o.dYisably not be ko pt for no ro than 3 days in stores

undor oonditions tho:;· .:ere stored o.t present as apo i.Lago sets in after

this period.
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