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A study has been made of methods in which chemioal ruotw_. mﬂ.m
used to evaluate the totel lethal effest of heat on the bacterial pop»

ulation in a sealed container of food material. _The chemical reasticm .
- teahnique has also enabled a study to be made of the effect that the . |
_movement of the material within the container has on the lethality of .

the applied heat.
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The relationship between the extent of & chemical resttion end :' =

the degree of destruotion of baoterial spores is shown to depend hnt'h

on the activation energies and decimal reduotion times of the chemioal

and bacterial systems, and on the “heat penetration” characteristigs of

the material being prooessed.

Acid hydralywis of suoruee, in-buffered soluiion, was chosen ug °
the model chemical reaction systems. It was ussd in the experimantal
“study of two types of prooess, cn$ with cans statianary, as in ardioly
cormercial batah retorts, and the other with the cams rTotaied "enAséver<emA”

as in some comrervial agitating batoh retorts and oontimuocus qookqx:bg_phrs.

The effeot of convestion an the extent of suorose hydrolyxis has
been investigated. By combining records of can temperature yith dath oy .
the rate of suworose hydrelymis, the final cancentration of swdrose has. .« -
been caloulated for a range of procesees. These calculated:values have
been campared with those actually obtained in the can, ) B4 oLy

Theoretiocal considerations show that the effeot of heat oA badterial
and chemical systems as calculated from temperatures measured at palfits”
fixed with respeot to the container, is not necessarily the same as that
actually obtained in the container if ocaivestion:tekes:place dnring .theiisr
Prooesse. - 8imple convection models have been used to relate tha exteat o7
of -suorese hydrulywis oaloulated from the temperature data, .to that ‘'
aQtually obtained in the can. These canvestion models show that the temp-
erature at the geametrical ocentre of the can could be cansidered typloal

of the whole oan for both statio and egitated can processes.
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The degrees of destrustion of two micro-organisms with differemt

“heataresistances” have also been caloulated fran the can temperature data.
These have enabled relaticnships between the susrose hydrulyais and the
spare destruotion to be established, The effeots of the various proseasing
faotors on these relationsiips, and on the rate of heat trenafer to the :
can have been studied. The factars investigated were processing pressure’
and length of process, for static can and agitated ean rmns, and type ¥and"
speed of rotation for agitated can runs cnly. The prosessing pPressure-in
the agitated can runs, and the lmngth of the process in both agitated and
statio can runs 40 not appear to have mignificant effects, but the effeots
of all other fastors stulied are significant.

The comoept of equivalent time d'iftereme, which d'iu- from the
relationship between the extent of a chemiocal reaction and the degree of
spore destruction has been defined and examined. Model temperature vs
time curves for a greater mange of prooesses and oan siges than that used
in the experiments have been caloulated uxing heat transfer rate data
based an the agitated can runs, and the dspendamoe of the equivalent time
difference an the type of process and on the sige of can is diecusseds

Multiple resotion systems in which measurements of the extemts of
several chemical reactions, each with different aotivation enargies, are
used to estimate tho degree of destruction of spares have been investigxted.
The model temperature vs time ourves, derived for the enalywis of the equive
alent time differunoce canoept, were used with data on the mmtes of the
suorose hydrolyxis reaction, which has sn eotivatiom energy of 22.35 koal/mals.
and en the rates of two hypothetical reactions with activation energies of
30 and 45 koal/mole. Retimation of the degree of lporo destrustion using
reactions in pairs or in groups of three is discussed.

If a pair of reactions is used, a knowledge of rates of heat transfer
to the oan is required for satisfactory estimation of the lothal effeot of
heat. If three reacticns are used, the lethn.ntj of the prooess oan be
estimated without heat transfer rate data.
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Errors arising in the estimation of the lethal effect of heat o;
bacterial spores using chemical reaotions singly, in pairs, or in groups
‘of three are disoussed. The maximm errors in the lethality of the
process as estimated using the various chemical reaction teciiniques were
found to be less than one quarter of those arising from the same sources
in traditional prooess calculation methods, in gquite a number of instances
much less. It is also shown that unocertainties arising from the necessary
experimental measurements can be evaluated much more readily with a chem-
ical reaction technique, espeoially the three reaction system, than they

can in other metho&s of prooess evaluation.
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