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The four papers submitted to this session are quite  unrelated and I consider that I can 

Perform my role as rapporteur best by summarizing each paper in turn and attempting to 

kring out their main conclusions.

The firs t paper I shall take is L2, t it le d : "Changes in some qua lities o f canned 

Poultry meat during storage". It deals w ith  the e ffec t of time and temperature on the 

chemical and sensory properties of a va rie ty  of canned pou ltry  products so that lim its of 

borage may be defined.

A ll the products were heat processed in hot-dipped tinp la te  cans w ithout internal 

c°atings, and were stored for up to 3 years at ambient and refrigerated temperatures.

^ e  meat contents were examined im m ediately after processing and pe rio d ica lly  throughout 

sforage. Chemical tests were carried out to fo llo w  degradation o f the meat w ith  tim e,

Qr>d its contamination as a result o f corrosion o f the tinp la te  containers. Contents were also 

Messed o rgano lep tica lly , and m icrob io lqg ica l examination showed absence o f pathogenic 

D|'ganisms in a ll samples throughout storage.

First o f a l l ,  changes in the protein content were considered. Analysis o f-a m in o  

r'1 Yogen showed that heat s te riliza tion  caused hydrolysis of proteins, leading to changes in

fe*tu re , and accumulation of low m olecular weight nitrogenous compounds, hydrogen 

S|Jlphide, carbonyls, carbon d iox ide , e tc . -am ino nitrogen increased during the whole o f 

borage in a ll the products tested. The rate o f hydrolysis was reduced s lig h tly  by refrigerated 

borage. These protein changes are undoubtedly also responsible for deterio ra tion of both 

flavour and appearance o f these products.

N e x t, the authors deal w ith  changes in the fa t components. L ip id  hydrolysis and 

°xidation during storage was evidenced by increasing numbers o f fa tty  acids and peroxides 

Table 1 (p. 197). Fatty acids had increased almost ten -fo ld  by the end o f 2 years’ ambient 

borage and only s ligh tly  less when refrigerated. Beyond this period they increased further 

lri much the same fashion as the peroxide values. The rate o f increase was again greater at 

higher storage temperature. A sim ilar temperature dependence was also observed w ith  

fhe accumulation o f carbonyl compounds during storage. Their increase, a t both temperatures 

most pronounced after 30 months.

The level of v o la tile  free fa tty  acids varied considerably but a general increase was 

°bserved at the end of 36 months. The variations were attributed to differences in chemical



composition o f the canned products, and the ir accumulation was regarded as ind ica tive  of 

hyaro lytic  decomposition of fats and possible deamination o f amino acids w ith  the formation

of low molecular fa tty  acids.

During prolonged storage the tinp la te  containers were subject to corrosion, and this also 

comributea to deterioration of the canned meat. Sulphide sta ining of the unprotected can 

in te rio r was evident immediately a fte r s te riliz in g . As a result o f corrosion, tin  and later Iron/ 

dissolved in the meat products and appreciable quantities v/ere present after 1 year and 

conlinued to accumulate thereafter. The rate of accumulation was s lig h tly  faster a t ambionf 

storage where the maximum permitted level was reached after 2 \  years. This lim it was not 

reached un til 3 years when re frigera tion was used.

Products d iffered somewhat in the ir corrosive e ffe c t, as shown by surface porosity.

Perhaps ihe authors would like  to give the pH values of the various products and suggest the 

effect any differences m ight have on tinp la te  corrosion.

Lastly we come to sensory changes. The chemical changes in canned meat during 

storage, together w ith  the results o f tinp la te  corrosion lead to the accum ulation o f substances 

which adversely a ffect organoleptic q u a lity . In this study such changes did not a ffec t fla v °ul 

noticeab ly un til the third year o f storage, during which unpleasant after-tastes and strong 

m eta llic  o ff-flavours developed. This was most marked at ambient storage.

The authors conclude that the storage lim it for poultry meat in un-lacquered tinplate 

cans is 2 years at ambient (10° to 25°C) and 2 \  years under re frigera tion ( 0 °  to 4 °C ). They

co not speculate on the corresponding storage life  which would have been obtained w ith  

appropriately lacquered cans.

I now wish to turn to paper L4 tit le d  "U tiliz a tio n  o f chrom ium -plated steel cans in 

canned meai production . The authors po in t out that a major part o f the world's production 

of tinp la te  is used in food canning, and due to increasing demands and rising prices, 

a lte rna tive  materials are being sought for can manufacture. Chromium—plated low carbon 

steel is one such substitute. First produced in Japan, i t  is now marketed in a va rie ty  o f f ° rrTlS' 

This material cannot be soldered and therefore can be used only for drawn can manufacture ° r ^  

the ends o f tinp la te  walled cans.

The lacquers used to protect tinp la te  may be used even more e ffe c tiv e ly  w ith  c h ro m ic ' 

steel cans. In add ition , chromium-steel is resistant to sta ining and can be used w ith  a varied 

o f products. Very l i t t le  data is ava ilab le  however, and its s u ita b ility  for canned meat and 

meat products.
p

In this paper, the authors seek to provide such inform ation by comparing the performanc 

of chromium-steel and tinp late cans both w ith  and w ithout pro tective  lacquers, when used 

typ ica l meat products.

The cans and their protective coatings were as follows:



Can material Protective coating

Chromium plated steel 

(CANSUPER)

E lec tro ly tic  tinp la te  El 

(RASSELSTEIN)

E lec tro ly tic  tinp la te  E2 

(RASSELSTEIN)

no lacquer

(HERBOL)

2
7g/m epoxyphenol ic ,  

pigmented v/ith aluminium 

(HERBOL)

Each protective lacquer was used w ith  each can m ateria l. The meat products used 

in this study were cured minced pork, cured pork chops, cured beef chops and sour 

cabbage w ith  pork. A ll canned products were stored for up to 4 years a t room temperature, 

w ith period ic examination a fte r 1, 6, 12, 24 and 48 months.

Cans were examined before use and although a ll had almost the same amount of 

mechanical damage to their in terio rs, there were differences in the porosity of the m e ta llic  

coatings, as shown in Table 1 (p. 204),

The authors make the interesting,observation that, although the porosity of the 

m eta llic  coatings on the CANSUPER cans was considerably higher than that o f the tinp la te  

cans, when they were lacquered the chromium cans were superior to s im ila rly  lacquered 

tinp la te  cans. This they a ttributed to chemical in teraction between the chromium coating 

and the lacquer during the stoving process. It was also observed that inclusion o f pigment 

in the lacquer reduced adhesion to the chromium steel surface.

Visual examination of the cans during storage showed that those which were not 

lacquered were unsuitable for meat products since the cans showed several internal 

i deterioration a fte r only 1 year, and b lack spots developed w ith a ll products. In most 

cases these also discoloured the can contents. Lacquer coatings only delayed the 

d iscolouration, except in the case o f the sour cabbage and pork where there were no 

changes. In add ition to the black discolouration a yellow ish brown discolouration was 

observed in the canned pork chops and cured minced pork. A lthough there is no 

information on pH in the printed paper, the author has this and can provide the values la te r.

Where corrosion was most severe, m e ta llic  o ff-flavours  were detectable in the meat,.

An interesting phenomenon was observed w ith  pork chops in lacquered chromium cans. 

A fte r 2 years and 4 years, white crystals iden tified  as iron compounds appeared between the 

internal surface of the can and the contents. The iron content in the meat was 130-170 

Ppm and a ll samples had o ff-fla vo u rs .



Fig. 3 (p. 204) shows the levels of m e ta llic  residues in the meat products and 

demonstrates that the use of chromium p la ting  did not increase the chromium content 

in the meat above the level which obtained w ith  tinp la te  cans.

Iron content however was higher in every case w ith  the chromium cans. This, 

the authors a ttribu te  to the electrochem ical differences between chromium and tin .

Unlirce chromium, tin  is a sac rific ia l coating, and porosity of sac rific ia l coatings does 

not greatly in fluence corrosion of the metal base.

In conclusion, the study shows that:

1 . Lacquered drawn chromium plated steel cans, can be used w ith  meat products.

2. Epoxyphenolic lacquers are suitable for protecting these cans. Pigmentation

reduces adhesion between lacquer and chromium steel can.

3. Residual chromium in the meat contents is no higher than is found w ith  tinp la te  cans-

The next paper L I ,  is tit le d  "E ffect of the time in terval for temperature measurei'|'ieri  ̂

on the precision or r-v a lu e  a e t e r m i r i a t i o n I n  i t  the author points out that, although 

d iffe ie n t methods exist for determ ining the s te riliza tion  value of a canned food product, 

a ll of tnern require data on the temperature changes in the centre of the can during heat 

processing.

In ca lcu la ting  the s te riliza tion  value from a heat penetration curve, the temperatur® 

may be measured a t intervals of time ranging from 1 minute to as much as 6 minutes. In 

this study, the e ffect which these d iffe ren t time intervals have on the calculated 

s te riliza tion  value Iras been examined using, as examples, three canned meat products 

w ith d iffe ren t processing characteristics.

The heat penetration curves for the 3 products are shown in Figures 1, 2 and 3 of 

the printed test.

These figures also show the s te riliza tion  or F-values obtained w ith time intervals 

o f 1, 2, 3, 4 , 5 and 6 minutes and it  can be seen that there is considerable va ria tion .

In general, the F-value is lowest when the time in terva l is shortest and measurement 

therefore most precise.

The author concludes that although the difference between the highest and lowest 

values is less than 10%, determ ination of new thermal processes or optim isation o f existing 

ones should be made w ith temperature measured at 1 or 2 minute in terva ls.

It seems to me that the precision o f F-value determ ination may also be adversely 

influenced in other ways. For instance, the e ffec t described in this paper must be 

influenced to a great extent by the re la tive  shapes of the heating and cooling portions of 

the heat penetration curves. It must also be dependent on the shape and size of the can
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being processed.

F in a lly , although the author does not state the Z va lue, presumably he has used 

lethal rate data for Z=18 and this can also be subject to va ria tio n .

A ll these w ill a ffec t the precision of F-va!ue calculations and this must be 

considered when specifying processing schedules.

The fourth and last paper, L3, which has nothing to do w ith  packaging, is tit le d  

"A study o f the b io log ica l value of meats produced by means o f SHF hea ting ".

The use of superhigh frequency or microwave heating for processing of meat products 

has been investigated by many workers. O rgano lep tica lly  and physiochem ically there 

is l i t t le  d ifference between products treated in such a way and those processed by 

conventional heating. Technological problems may exist w ith  non-homogeneous 

Products where uniform treatment is d if f ic u lt ,  but where homogeneous sausage-type 

products are concerned, control should be easier and more precise heating possible,

With consequent benefits in b io log ica l value.

This study was carried out to compare the b io log ica l value of sausages processed

by either SHF or trad itiona l heating. Rats were fed diets contain ing e ither test or
(

control sausages, or a p ro te in -free  d ie t in order to reveal endogenous losses. Food 

consumption was monitored during the experiment and weight gain determined before 

the rats were k ille d  to provide samples for analysis.

The test group showed 16.7%  more weight gain than the control group, but the 

test group also consumed s ligh tly  more protein than the control group. The protein 

e ffic iency ra tio  was calcu la ted as in Table 1 (p. 200) where i t  is seen that the ra tio  

for the test group is 7 .3%  higher than the contro l.

Analysis of live r homogenate showed that the test group contained more nitrogen 

than the contro l. The percentage of nitrogen in the food consumed was however also 

s lightly  higher in the test group.

Protein u tiliz a tio n  in the liv e r  was calcu la ted as in Table 2 (p.200) and showed 

that the test group was 21% higher than the con tro l. This d iffe rence however was not 

regarded as s ign ifican t.

Blood protein level was sim ilar at 6 .6  to 6 .7%  for both test and control groups.

The sensitiv ity  of the test ond control sausages to p ro teo ly tic  enzymes in v itro  

Was markedly d iffe ren t. Fig. 1 (p.200) shoes tha t, during 3 hours pepsin treatment, 

the number of hydrolysates was greater w ith  the test samples. A fte r 3 hours, the total 

level in the test samples was 5915/ug compared w ith  5160 pg in the controls, a 

difference o f nearly 15%.
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When trypsin was added, differences in hydrolysate level was also observed, 

p a rticu la rly  during the 2nd and 3rd hours of d igestion. A t the end of 3 hours' treatment 

w ith  trypsin, the total level was 4800 pg w ith test samples, compared w ith  3692 pg 

in controls, a d iffe rence o f 30% .

W ith pepsin treatment there was no s ign ifican t d iffe rence in the rate of 

hydrolysis but, w ith trypsin, the rate between 1 and 2 hours was 1 .3  times higher in 

the test samples.

The authors conclude that:

1. The b io log ica l value o f SHF processed sausages is greater than tra d it io n a lly  

heat processed sausages.

A d irect re la iionship was demonstrated between b io log ica l value indices of 

in v ivo  and in v itro  experiments.




