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NaCl % NaND,_ p.p.m. Phosphate %
Before cooking el A 0. /0
\fter cooking 3.5 82 0.67
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The results are the average of six determinations

At this stage samples of the ham showed counts in the order of enly
100-300 organisms/g. and sometimes much lower
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Section (1) Experiments in Refrigerated Distribution,

trict hygiene reduced subsequent contamination to a minimum,

A series of simple tools of stainless steel was designed which enabled

the operator to eject the ham from the mould and transfer it to the slicer
without touching the meat. The slicer was of the American type which

s the slices in groups of 4, 6 or 8, either shingled

t
lastic conveyor belt. Further simple tools were made

or stacked, onto a p
which enabled operators to weigh, adjust weight and transfer the slices

q

into pouches, again without human contact. The slicer and all tools and
¥ - b

equipment were cleaned with quaternary ammonium ¢ ompound four times daily.

The following teble shows the counts obtained on such packs

after storage at 1.°C. for 8 or 9 days

Bacterial counts on packaged ham after 8-9 days storage
under refrigeration (4 g?h
100 (8 results)
200 (3
300 (3 results
600
4,500 |
L, 900
PRI 105 ;
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While these results were considered satisfactory it was
appreciated that in practice the packs would be purchased and taken to
homes

¢ o S o 2 = 5 — . 5 S
at 4 C, for periods of 8-11 days and subsequently kept at room temperature

without refrigeration., A number of packs were therefore stored

. o) .
circa, 18°C.) for three days.
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Storage followed

acterial counts on pa
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conditions

s/g. after storage.

1L°C. then 3 days at

18°¢C. 3,800,
13,000,

2,300, 77,600, 8,700 c
1,000, 3.6 x 107, 3.3 x 10

- - " " i I 100, 16,000, 76866, 500, 200
8,800, B,0h x 10°, 1.13 x 102
5 5(5) 5
10 " " 1 0 1 n b 100 /,g v S O S }f: 10 (2),2.5 x10
1.9 x 109, L. b x 40°
- =
& e g ! i " » ! L0 X 10), 2.87 X 109, 3.90'% 105
Thile most of these results are acceptable it was considered that some
risk remained and a further improvement in technique was sought.
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vement in shelf life
and the
the extreme

on storage at room temperaturcs.

LJ

were foun

It was concluded from these series of experi

special hygienic

refrigeration provided that the

hours of purchase" and that the
than ten days, This was a very

refore

Section (11) Distribution
Suitable heat t
cells and also delays germination of

described

and these packs were made the

pasteurising treatments,

The pouches
were begun (1)50 1959
water,

efforts were directed towards a

Air-heating w

found and consequent excessive fat and liquor throw-out,

results werc obtained using

11loy of tin, lead,cadmium an
expecte
and thus the fastest rate of he
the weight of metal pressing on

expel all air,

surface of the metal
process, Studies of

was reached

The method wa

0
temperature of 70°C
a heating medium.
howev:r,
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products inedible on day 6,

ly rapid growth of even a

directed to the possibility of

in Section 1 show that low

starting point of a

commercially available at the

9) were found

as not feasible,

heating

d bismuth,

ating.

and would thus pe

and elimination of

as various extraneous problems arosec,

ces of fat on the outside of the

although the original counts were reduced to very low figures

small number of

Both vegetative

(,vu’)_

among the survivors in this experiment,

precautions enabled one to distribute

packages were labelled
time under refrigerati

achievement

in-pack

recatment guarantees destruction of vegeta

counts

to be unsuite

considerable delamination being liable to occur.

dry-heating process,

due to the
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melting

L to provide the best possible availability of heat

In addition it

the sides of the pack

rmit se

more quickly than

s not pursued beyond

7 adhesion to the pouch,

surviving

surviving spores.

number

time these

ble for

slow rate of hea
+

commerciall

at 68°

aling of the pouch just above

the vacuum sealing stage of

when

5
tne

/k

n
il

as the counts on day 4 were

The results demonstrate

organisms

sporing organisms

the ham under
'eat within 24
on was kept to less

pasteurisation,

tive

The experiments

are commercially feasible

Ao

of short time

ersion

imm

thas our farst

Ce.

would be enough to
the
the

heat penetration (graphs 1-3) showed that an internal

was used as

laboratory

stage,

such as contamination of the

pouches with consequent loss




< O

)

With the development of improved pouches, able to withstand

Ky . ) . 0 ‘ . - o~ .
heating in water at 85-90 C, water pastcurisation became feasible., From

the heat pen it can be seen that 3% minutes heating in

a water bath at 85°C., is required to raise the temperature of

to 7OOC, In of ham, experi

carried out using processes cr than this minimum, but results
7ere not as satisfactory as CX

Storage

B o conditions
. . el o
5 minues in water at 88 C, 7/ days room temp, 95

n i n " i { ) 00
L ' ;R ; ! 900, 750,000

In order to achieve stability it seems necessary to resort to

higher temperatures and times than are desireble from the standpoint of
product quality. A wide choice of pasteurisation treatments is possible
and will depend upon the number and weight of slices per pack, initial

i
bacteriological loading and many other factors., The following table
illustrates the stability achievéd whem the product receives treatments of
from 10-20 minutes in a bath at SSOC., i.e, up to four times the process

indicated by the heat penetration data . Pouches were treated for various

12 and 17 days storage at room temperature,

A W)

fifect of various pasteurisation treatments on bacterial

of package

Counts per g after storage.

5 days 12 days 17 days. |
B e o e S e TV —— -‘.M-——Jn* e R ————
N O

0 minutes (control) uncountable 10 million 6 million
5 g 48,000 2,000 | 2,400
3,000 2,000 1,200

2 400 300 1,200

, 10 200

e e . > memee = e s o ol s o T e T o - e T TN o e e
The stability is presumably achiswed by the heat attenuation

of surviving spores combined with the inhibitory influences on spore

Based on the results given above

developed which consistently gives a shelf

bacteriological standpoint a longer period would be possible but o

anaerobic conditions, smoke and the presence of curing salts,

\m
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were subjected to the following conditions
(a) Examined on arrival,

I :
ncubation at 22°C,, examined at 1, 2, 4 days.
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ncubation at 57 C., examined at 1, 2, 4 days,
rage for 5 days at L°C,, examination (i) immediately,
and (ii) after 13 days at 22°C.
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Counts were made on blood agar using the Miles and Misra (1938) surface

technique; predominant organisms on blood agar, direcctly and after
enrichment through cooked meat were noted. The samples were also examined
for coliform bacilli and intestinal pathogens, Table 7 shows the results
obtained,

Table 7

L LS
h_ —— s H
5t Bl 8 s | = ! 2 i !

Londitions No, of i OSurface plate | ORG :
samples! count per g, DlTCCb Enrichment

Ao ! at 37 G cultures cultulvs
| S e SRR T S RS A S e S S R S R L I N Sy e e e
t:/:n, _ H

Uned on arrival L {500 none erobic sporing
acilli and
hicrococci

ey 2

Wated at 22°C, examined
afw ol ot 1 dav EN - . {
r la) ay | 2 <500 none erobic sporing
]
! bacilli]
/b \‘ 2 dav 3 T3 o) TN H
(b) 2 days 2 <500 Slight growth Aerobic sporing
| of zercbic Pacilli and
sporing bacilli|micrococci,
\ - pack
(C ) 4 days 2 Yo <1 Jn ¢ ) 1 A - :
<500, 10,000 Aerobic sporing

9 bacilli,

g o} !

Wated at 37 C. examined |
af'te (») S . L : . i

( ter (a) 1 day _ 2 < 500 none Aerobic and
anaerobic sporing

bacilli,

(p) 2 days 2 < 500 none lMiicrococei and |
| non~haemolytic |
streptococei, !
p= . {

; (c) L days 2 £500, 200,000 Profuse growth |Aerobic sporing;
‘ of aerobic bacilily, i
| - i
‘ sporing bacilli

{ '

R (1 pack) |

+ i

L -~ - L

\ FOI‘\;@L 5 days at LFOC. '
‘VK,\ ‘. - , \ . . - 3 A -

“Mined (a) immediately 2 ¢ 500 none Aerobic sporing|

bacilli §

(b) after 13 days| 2 350,000, 750,000 | Moderate growth|Aerobic sporing }

B el G i of aerobic baecilli, i

sporing bacilli, g

,\ | !

- | | 0 Rk &
0 ) e s I
Vel gran samples taken from each pack did not show the presence of coliform ‘
bags 74 " A ‘ AE {

%eilli, Orgenisms of the salmonellae and dysentery groups or coagulase=- |
POg3 4 " . |

_ "98itive staphylococci were not found. !
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SUMHARY

The problems of vaeuum packed sliced cooked ham are discussed.

Two possible approaches are outlined, namely:

(1) Reduction of bacterial numbers and avoidance of direct
humen contact by a refined production technique combined
with refrigerated distribution,

(2) Inpack pasteurisation, Starting with low count material,
(500/g° pasteurisation processes in the range 10-20 minutes
immersion at 85°C, gave a stable product for 14 days at

room temperature,

The author wishes to thank Dr. Hobbs for permission

to reproduce the data relating to Table 7.
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