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s in Foods 
By S. E. Wright 

Pharmacy Department, University of Sydney 

This paper was one of four introducing a Panel 
Discussion on Public Health Aspects of the Hand- 
ling and Processing of Foods, a t  the Food Science 
Conference held at North Ryde, N.S.W., in Sep- 
tember 1961. The Chairman, Dr. E. Forbes 
Mackenzie, of the Victorian Department of Health, 
on opening the discussion, said the housewife had 
shown a willingness to accept sophisticated foods 
which were taken on trust, perhaps on the score of 
convenience. This trust, he said, must not be abused. 

To the scientist and manufacturer food standards 
posed problems which tended to become more and 
Islore complex. Standards, originally designed to  
cover colnparatively few basic foods, must now be 
drawn up  to cover many new foods. The work in- 
volved becomes increasingly complex, especially 
in the case of colouring materials used to improve 
attractiveness and as regards the residues of 
nuinerous chemicals used in primary food pro- 
duction, which nlay gain entrance to  the food. 

GENERAL PRBNClPbES 

T HE approach to the use of chemicals in 
foodstuffs is often made from two con- 

trasting viewpoints. One is that of some 
cheinical manufacturers, who want to have as 
mucl1 of their products used as possible, and 
who use as their thesis the dilution approach 
- since so little of the cheinical gets into the 
diet danger is unlikely. The level of the 
chemical in the diet is emphasized inore than 
the nature of the chemical itself and it is 
pointed out, often quite pertinently, that 
chemicals will have to be used increasingly 
in food productioi~ if world needs are to be 
met, and that wastage of good food, often 
urgently needed, could be ininiinized by the 
judicious use of chenlicals. 

On the other hand we have those who pro- 
clainl all syllthetic substances added to food 
during production or processing to be 11arn1- 
ful and demand that such practices should be 
stopped. This group does not think that there 
is a threshold for toxicity and wages a constant 
battle against the use of insecticides, antibi- 
otics, hormones, dyes, emulsifying agents, 
flour iinprovers, food preservatives, and so on. 
This group of people is prone to blame syn- 
thetic substailces for depredations ill wildlife, 
11uman diseases such as disseininated scler- 
osis, Parkinsonism, renal and arterial degea- 
eration, cancer and even congenital abnormal- 
ities. Sometimes this approach results in exag- 
gerated official action such as that reported 
recently from West Berlin where menus in 
restaurants were required to state the chemi- 

c. CS.I.R.0. Food P m .  Qirarr. - Vol 22 No. 1 (1962) 



cals lil<ely to be present in the foodstuffs 
served. 

The need to arrive at  a comproiiiise based 
on soulid scientific evidence is obvious; but 
those responsible for food legislation fre- 
quently have a difficult task because data con- 
ceriii~ig the safety of cliemicals likely to find 
their way into foods are often scant or not 
available. Food safety probleiiis of modern 
times are concerned only rarely with sub- 
stances that do  imniediate harm because of 
acute toxicity. I t  is the insidious hazard of 
chronic toxicity wliicli is more likely to arise, 
and is, of course, more difficult to assess. It is 
generally agreed, however, that the addition of 
cheiiiicals to foods introduces problems which 
must be met, as conservation of food and its 
transportation over long distances are factors 
of i~icreasi~ig importance in the world today. 

A Joint FAO: WHO Expert Committee on 
Food Additives (1957) laid down tlie following 
principles justifying the use of acceptable food 
additives: 
@ T o  maintain the nutritional quality of a 

food. 
@ To enhance the keeping qualities or stability 

with resulting reduction in food wastage. 
g To make foods attractive to the consumer. 
@ To provide essential aids to food pro- 

cessing. 
I t  was agreed that. apart from any consider- 

ation of toxicity. cliemicals sliould not be 
permitted : 
e To disguise faulty processing and handling 

techniques. 
g To deceive tlie consumer. 
e When the result is a substantial reduction 

of the nutritive value of the food. 
e When the desired effect could be obtained 

by good manufacturing practices which are 
eco~iomically feasible. 

TYPES O F  PROBLEM 

Problems associated with chemicals in food 
niay arise in the following ways: 

(1) Fro111 naturally occurririg substances of 
a toxic nature which inadvertently reach tlie 
coils~lmer. 

(2) From chemicals added during food pro- 
duction which are not desirable in tlie finished 

food, e.g. residues of agricultural poisons, 
aiitibiotics, plant hormones, fumigants. 

(3) Fro111 substances added inte~ltioiially 
during processiiig aiid including perinitted 
food additives such as certain dyes, anti- 
oxidants, preservatives, emulsifying agents, 
huinectants, flavours, acidifiers. 

(4) From chemicals added inadvertently 
during processi~ig including containina~its 
froiii packaging, cleaning agents, lubricants, 
plasticisers. pigments, synthetic resins. 

Naturally Occurring Substances 
Producing Toxicity Hazards 

It is necessary i l l  the interest of public 
health to iiiaintain a constant watch for nutri- 
tioiial disorders which Inay be due to abnor- 
mal naturally-occurring substances reaching 
tlie consumer. Inorganic substances such as 
selenium, fluorine, iodine, and cobalt. wliicli 
in minute quantity can be regarded as essen- 
tial nutrients, become toxic if they are ingested 
in excessive quantities. The sanie applies to 
some vita~iiins, in particular D and A. 

There are also nlaiiy examples of pharma- 
cological effects produced from the ingestion 
of excessive quantities of foods containing 
biologically active compounds. One need only 
mention phytate in cereals. all<aloids in 
improperly harvested potatoes, saponins 
found in liia~iy foods, toxic substa~ices such 
as tutin in New Zealand honey, and oestro- 
e;eaic coiiipounds in clovers. The presence of 
goitlogens in some food is well k~iowli aiid 
local interest ill  this problem was aroused 
recently when Clements and Wisliart (1 956) 
found that physiologically significant quan- 
tities of goitrogens were present in the milk 
of cows grazed on a plant of the Brassica 
genus. 

Chemicals Added during Food Production 
The main problem here is to appraise the 

hazards associated with the continued use of 
agricultural prod~icts treated with normal 
amounts of pesticides. Many countries lay 
down tolerances for pesticide residues based 
on the effects produced by lifelong feeding 
studies in short-lived animals; these studies 
give informative, but not always f~tlly 
conclusive, results. Metabolism and excretion 
data prove ilseful and the proble~ii of the 
carcinogenicity of pesticides must also be 



watched. The Netherla~lds specify an interval 
between the application of pesticides and the 
time of ~llarketing vegetables as well as 
~naxilnum tolerances for their residues in 
foodstuffs. Such periods vary from 5 nlonths 
in the case of tetrachloronitrobenzeile, 8 
weeks for organic mercury compo~ulds, to 4 
days for malathion. Such regulations are, of 
course, much easier to police in a small, than 
in a large, country. 

It is interesting to note that recent analy- 
tical results, reported from the Departnlent of 
Agriculture, New South Wales, show that 
the tolerances laid down for a representative 
group of insecticides in certain fruits are 
never reached. This indicates that our toler- 
ances in Australia might well be lowered. 

The magnitude of this problem can be seen 
from the fact that, in Canada, tolerances for 
50 chen~icals in about 1100 food items have 
been unofficially listed, in addition to a ilum- 
ber of dangerous substa~lces for which a 
"zero tolerance" is required. Examples of 
such substances are nitrophe~~ols, alkyl phos- 
phates, mercury and seleniun~ compounds. 
111 Australia tolerances are reco~nmended for 
some 15 substances in addition to organic 
phosphate insecticides. 

Antibiotic and hormone residues appear- 
ing in foods as a result of their use as feeding 
supplements are not as yet a problem in 
Australia. The presence of penicillin in milk 
resulting from the treatment of cows, might, 
however, become a real hazard. I t  has also 
been reported that the coccidiostat nicar- 
bazin persists in the meat and liver of chickens 
for about 2 days after dosage. It is evident 
that the use of antibiotics and drugs for 
treating diseases in animals should be under 
constant watch. 

Substances Added Ilntentionaliy 
during Processing 

These are the substances referred to as 
"food additives" and iilclude those previously 
~llentio~led extending from inorganic sub- 
stances to complex organic dyes and emul- 
sifiers. The decision whether the use of such 
substances should be allowed is based upon 
data derived from animal feeding tests, and 
on biocheillical principles such as whether or 
not their addition is likely to fix calcium and 
prevent it becoming available in the diet. A 

frequelltly used criterion of toxicity is to  
determine if the substance is safe by long-term 
aninlal feeding studies in which it is fed in 
amounts at least one hundred times greater 
than are likely to occur in the human diet. 

Recently the Co~nnlonwealth Food Addi- 
tives Committee fo~uld it necessary to set out 
in some detail the infor~nation which should 
be submitted in order to have an additive 
approved. Such information should include 
an adequate cheillical description, methods 
of analysis, the anlount of additive to be used 
and conlprehensive toxicity data. While the 
gathering of such infornlation is often a 
difficult and lengthy process, requiring well- 
trained staff and properly equipped labora- 
tories, it is necessary in the interest of public 
health. Results of critically designed studies 
of the physiological, pharnlacological, and 
biocheinical effects of a proposed additive in 
various species of aniillals can provide a basis 
for the evaluation of its safety at a specified 
level of intalte by man. It is impossible, how- 
ever, to establish absolute assurance that an 
additive at any level of intake will be com- 
pletely safe for all humans under all condi- 
tions. In Australia our resources for providing 
comprehensive toxicity data are Limited but 
we call contribute to the fund of illformation 
about the safety of additives by carrying out 
work of a more fundamental nature. Infor- 
nlatioil about the metabolisnl of an additive, 
which may be decisive in deternlining its 
safety, lnay be obtained with more limited 
resources. For example, if it is found that a 
chemical is not absorbed from the alinlentary 
canal then the chances of it being safe are 
raised. Or again if a dye can be shown to 
produce a ~netabolite which is a known car- 
cinogen then this information can be nsed 
immediatelv. Again. if it can be shown that - 
a food dye is excreted almost q~~antitatively 
unchanged, at dose levels much higher than 
are likely to be used in foods, then it is likely 
to be safer than a similar dye which is re- 
tained by the animal. 

We are hoping, by work ill the laboratory 
in the Pharmacy Department of Sydney 
University, to assist in untangling the some- 
what chaotic position that exists ia the matter 
of approved food dyes in different countries. 
For example, Great Britain has 30 approved 
dyes, the United States 15, and Australia 
about 21 of wl~ich only six are common to all 



three countries. As this disagreement about 
the safety of illdividual dyes implies, so little 
is known about food dyes that it is difficult to 
arrive at a satisfactory conclusion as to their 
safety. The safety of antioxidailts is also a 
cause for coatroversy. While nlost countries 
approve butylated hydroxyanisole and buty- 
lated hydroxytoluene as ailt~oxidants in cer- 
tain foods, Australia has not, as yet, pernlitted 
the use of the latter cheinical because of some 
uncertaillty about its toxicity. When the excre- 
tion of these two substances was investigated 
in our laboratory 110 adequate data were 
found comparing their rate of excretion at 
dose levels comparable with those expected 
when they are used in hunian diets. This 
inforillation had been difficult to obtain by 
chen~ical nlethods but the use of isotopically 
labelled inolecules made it a comparatively 
siinple investigation. We were able to label 
both BHA aiid BHT with tritium, adininister 
thein to rats at extreniely low close levels of 
about 0.3 pg/g and then follow the excretioil 
by counting the radioactivity of the i~rine. 
It  was found that whereas EIHA was ex- 
creted by rats to the extent of over 85Ob in the 
first 24 hours, BHT was only excreted about 
30-50% over the sanle period. 

Although at first sight the information 
required about an additive appears to be 
quite formidable it is frequently possible to 
save much time and labour if routine testing 
is influenced by past experience, seneral know- 
ledge of the metabolism of foreign substances, 
and i11 illany instances conlmon sense. 

Chemicals Added Bnadvertently 
during Processing 

Containination of foods with harmful sub- 
stances by direct or indirect addition during 
processing, or from contamination with the 
material used in packaging, is difficult to deal 
with because of the wide variety of substat~ces 
which inay be present. The wise food manufac- 
turer takes precautions to prevent such 
contamination for reasons of product purity. 
I11 particular the nature of pacl<aging mate- 
rials should be the subject of strict scrutilly 
both by the food technologist aiid food 
controller. 

Although a number of the problems which 
have arisen ill this category are now a matter 
of history the food technologist must remain 
on his guard to prevent repetition. Thus the 
limit prescribed for heavy metals and arsenic 
~nus t  be constantly watched. The increase in 
the number of materials used in pacltaging 
has introduced new problems. The British 
Plastics Federation (1958) listed sonle 120 
substances which migl~t be used in making 
plastic wrappers or coiltainers for food, of 
which 30 were kiiown to be toxic. T11e 
principal problein here, of course, is whether 
any compo~lent of the finished wrapper is 
transferred to the food with which it coines in 
contact. Extractability tests using the food to 
be packaged, or sinlpler food type solveilts 
]nay be used. The United States Food and 
Drug Authorities have gone further than 
most other countries in appraising pacltaging 
~naterials and their lead could well be 
followed. 

CONCLUSION 
Fillally it inust be stressed that a decision 

to perinit an additive must rest on so~uld 
evidence and should 11ot be iilfluenced bp 
caprice. If the principles followed are sound, 
and adhered to strictly, the whole position 
becolnes simpler. The inlpositioll of toler- 
ances is frequently necessary but these must 
be adequately policed and proinptly revised 
should the need occur. It is the duty of 
industry to provide evidence of safety but 
government laboratories should be always 
available to resolve coilflicting evidence, 
establisl~ standards, devise analytical methods, 
ancl, of course, to police the decisions. 
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Cooling of 

Apples and Pears in Cartons 

By E. G. Mall 

Division of Food Preservation, C.S.I.R.O., North Ryde, N.S.W. 

F OR optinlum cool storage treatment and 
for export the rapid cooling of pears 

and apples, especially the Delicious variety, 
should coinmence as soon as possible after 
picking. A satisfactory initial cooling rate of 
I0F/hr reduction in the temperature of the 
fruit in the middle of the container can be 
obtained in a normal cool store when loose 
fruit is open-stacked in wooden boxes or in 
bulk bias. Such a cooling rate is more difficult 
to achieve wit11 wrapped fruit packed in boxes 
and with fruit it1 cartons. 

Satisfactory cooling is not possible unless 
there is a good flow of air around each 
individ~~al container to perinit a quick transfer 
of heat from the fruit. In the refrigerated hold 
of a ship, air can pass freely through vertical 
gaps produced by top and bottom bulges 
when standard wooden boxes are stacked cor- 
rectly on their sides. In cool stores on land, 
where the air movement is usually less than 
in ships, gaps between the ends of the boxes 
are also necessary. The staclting of boxes on 
end, as is practised sometimes, is slot to be 
recoinmended since it restricts vertical air 
flow. Cartons, having flat surfaces, stack 
tightly together so it is necessary to provide 
adequate gaps for air passage. While satis- 
factory cooling of stows of undunnaged 
standard apple and pear boxes is possible 
in inoderil refrigerated ships, equipped for 
vertical air circulation, this is not possible 
with cartons of u~liform size. It is difficult 
even with block stows of cell pack cartons 
of varying size. For proper cooling in refri- 
gerated holds, stacks of cartons require 
vertical dunnage spacers between packages. 
Dun~iaging of fruit cargoes takes up valuable 
shipping space and proves expensive both 
as regards material and labour. 

Cooling of Cartons 

The influence of stowage pattern on rate of 
cooling of fruit in cartons has been studied 
both in Australia and overseas and although 
much is known it is still an important subject 
for further investigation. In 1961 the cooling 
of cartoils on pallets, both in a tight and open 
stow, was investigated by research workers 
of the Division of Food Preservation in a cool 
store at Orange, N.S.W. Temperatme read- 
ings were taken in the centre of a package in 
the nliddle of a pallet load of 40 packages. 
The rate of cooling achieved was expressed as 
halfcooling tinze, which, for practical purposes, 
is a measure of the time taken for the fruit 
temperature to  reach half the difference be- 
tween its initial temperature and the tempera- 
ture of the cooling air. For example, with 
pears initially at a tenlperature 70°F and the 

TABLE I 
Rate of Cooling Expressed in Half-Cooling t ime  

(hr) 

Container 1 Freely Open Tight I Exposed/ Stow / Stow 

Wooden box; wrapped 
and packed apples 

Export pear carton; 
wrapped and packed 
pears 

Tray pack carton; 
apples 

Cell pack carton; 
apples 

Loose unwrapped fruit 
in bushel box* 

* Fro111 the data of Rostos (1960). 
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1; - 2 IN. 
12 BY 18 IN. 

Fig. 1.-Opeir chinzt1e.v sfnclciilg. 

Alferrznfe layers are t~irired ' 

throrrgli 90" fo gi11e n 

criss-cross biirrlirrg of- the staclr. 

cooling air at 30°F the half cooliisg ti~ile 
would be the tiilie taken for the fruit to reach 
50°F. The sailze period of time would be 
required to cool tlie fruit a further tell degrees. 
Table 1 stulii~marizes the results of the iilvesti- 
gations. 

The results indicate that, with suitable open 
stowage of cartons, the rates of cooliilg 
achieved would be siilzilar to those obtained 
with wrapped and packed fruit in standard 
woodell boxes stacked norlllally to leave a 
&-l in. air gap between rows of boxes. The 
fruit ill the cell pack cartons with single 
thicksless sides will be see11 to have cooled 
rather niore quicltly than it did in the tray 
pack (telescopic) carton with double thick- 
ness walls. 

Fisher (1960) found, in co~ i i~~~e rc i a l  storage 
trials, that tight stows of tray pack cartoils oil 
a pallet took twice as long (10 days) to cool 
to 32°F as did cartons in open stow. Siinilar 
results were obtained in the tests at Orange, 
N.S.W. 

FIRST LAYER 

- 2  IN. GAP 

2 IN.- 
GAP 

-15 IN. 

G A P  

In a detailed study made by Sainsbury and 
Schoiner (1957) of the influence of stacking 
pattern on the rate of cooliilg pears packed 
in cartoils a close relationship was found to 
exist between equilibrium temperatures in the 
coiltaiiler after cooling, and the rates of 
cooling. Slower cooliilg resulted in higher 
equilibrium fruit temperatures. Rates of 
cooling were Eouild to depend 011 air tempera- 
tures and stacking patterns. 

Olsen, Patchen, and Schomer (1960) on in- 
vestigating the iilflueilce of venting cartoils on 
the cooling of apples co~~cluded that the silzall 
vents norillally used did not iillprove tlze cool- 
ing rate sigaificantly and were therefore 110 

substitute for proper spacing. 
In Australia tlie pre-cooling of cartons of 

h i t  iilteilded for export has caused con- 
siderable concern. Taking a half-cooling time 
of 40 hr as reasonable, cartoils of warn1 fruit 
at 70" F placed in air at a temperature of 30" F 
would take 120 hours to cool to a satisfactory 
temperatme of 35°F or 80 hours to cool to 
40°F. To achieve these temperatures, so as to 
ensure delivery of the fruit at the ship at a 
temperature of not lllore than 45"F, the 
cartons must be stacked with at least three of 
their faces exposed to air gaps (four-face ex- 
posure would be better). 

S E C O N D  LAYER 

- 1 t l ~ .  GAP 

I 2  BY 18 IN. D ' I  
Fig. 2.-Parallel 

strrcltii~g. 



FIRST L A Y E R  

--l I N .  GAP 

SECOND LAYER 

5-1 I N .  GAP 

Fig. 3.- Cross 

stacltirig. 

Stacking Patterns 
For pre-cooling cartons of fruit the follow- 

ing stacking patterns can be recommended as 
allowing sufficient stack stability while per- 
mitting a good air flow around the ends and 
sides of the cartons. 

(1) Open Cliimney Stac1cirzg.- Each chirn- 
ney stack should be built up with vertical gaps 
of l&-2 in. between cartons and there should 
be a 2411. gap between each stack. Each chinl- 
ney stack 35 by 35 in. 

\ (2) Parallel Stac1cirzg.- A 3-by-2 stack with 
2-in. gaps between the sides and 1%-in. gaps 
between the ends of each carton. Tllere should 
be vertical air gaps of 2 in. between each stack. 
Each stack 42 by 4.2 inches. 

(3) Cross Stacking.- A 3-by-1 stack ad- 
joining a 2-by-2 stack ia each layer. Stacks 
spaced 2 in. apart. Each stack 42 by 48 in. 

Floor space per group of four stacks with 
2-in. gaps between stacks: 
(1) 6 ft 2 in. by 6 ft 2 in. for 16 cartons per layer; 

2 in. between cartons: 342 sq.in./carton 
l $  in. between cartons: 333 sq.in./carton 

(2) 7 ft 4 in. by 7 ft 4 in. for 24 cartons per layer.; 
323 sq. in./carton 

(3) 7 ft 4in. by 8 ft 4 in. for 28 cartons per layer; 
314 sq. in./carton 

Pallet Loading 
The stacking patterns shown in (2) and (3) 

are recommended for spacing loads on pallets 
so as to obtain quick cooling of fruit. If they 
are adopted, however, it may prove necessary 
to restack the cartons before taking them to 
the ship. Closer pallet stows than those 
recommended for quick cooling are usually 
required for shipping so as to conserve space. 

The behaviour of pallet units of cartons during 
overseas transport is under investigation. 
Contrary to the experience with fruit in 
wooden boxes the cooling of cartons of 
warm fruit in refrigerated ship space, unless 
well dunnaged, is unlikely to prove satis- 
factory. Hence, on the basis of available 
evidence, the present compulsory pre-cooling 
of fruit in cartons, in land-based cool stores, 
could not be abandoned with safety. 

For longer storage periods in cool stores 
permanent stacks of close chirnneys (i.e. no 
gaps between cartons in the chimney) are 
recommended. A spacing of 2 in. between 
chimneys should give enough exposure of 
each carton - one end, one side, and a third 
of the other side extending into the chimney 
being exposed. Such a stow should be on a 
false floor which enables air to move freely 
through the chimney. The inean floor space 
per carton is 314 sq. in. 
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Preserving Berry Fruits by Freezing 

By S. M. Sykes 

Division of Food Preservation, C.S.I.R.O., Tasmanian Regional Laboratory, Hobart 

F ROZEN berry fruits, which are widely 
accepted table delicacies in many other 

countries, do not feature pro~iiineiitly in 
Australian food stores. There appears no 
serious reason why they should not become 
more popular. 

Much lias been done in recent years, by the 
research worker and processor, to improve 
the quality of Australian frozen berry fruits. 
Continuing research is, however, essential if 
these fruits are to take the place on the Aus- 
tralian table they have taken on that of, say, 
the U.S.A. 

Tlie following notes on practical processing 
procedure are based on the results of investi- 
gations carried out by tlie C.S.I.R.O. 
Division of Food Preservation acting in col- 
laboration with the State Departments of 
Agriculture of Tasmania alld New South 
Wales, and on published works and accepted 
corniilercial practices in other countries. 

Tlie production of berry fruits in Aus- 
tralia is small in relation to the fruit industry 

as a whole. Agronomic and economic factors 
have restricted their cultivation, and as they 
spoil rapidly it is difficult to market them as 
fresh fruit. 

Because of this handicap berry fruit pro- 
duction lias become very dependent upon pro- 
cessing. Future prod~lction is thus likely to be 
influenced very greatly by the development of 
freezing. Alternative methods of preservation 
- canlli~zg and drying - alter tlie natural 
appearance and texture of the fruit and de- 
preciate their fresh value. Fortunately the 
colour and flavour of berry fruits can be sub- 
stantially preserved by freezing. Frozen berry 
fruit may be consumed, after thawing, as a 
fresh dessert or it can be used for nianu- 
facturing other products. 

Raspberries, loganberries, and blacl<cur- 
rants are grown in Tasmania and to a lesser 
extent in Victoria, while strawberries are 
grown mainly in the semitropical areas of 
southern Queensland. Tasmanian production 

Experi~~re~rtal foocl processitrg 

laboratory at tire Tnstrrmriatr 

Regiotral Laborntoq~, 

C.S.I.R.O., Hobnrr. 



of strawberries, once relatively large, has been 
reduced substantially by disease. 

Strawberries 
Variety.- An ideal variety of strawberries 

for processing, apart from being able to with- 
stand freezing, storage, and thawing without 
undue loss of quality, should have the follo~v- 
ing characteristics: a bright red colour extend- 
ing over a large proportion of the surface 
and well into the flesh, a firm texture that will 
withstand handling and possibly slicing, and 
a characteristic strawberry flavom. 

Since relatively few varieties of strawberries 
have been field-tested and propagated to the 
stage of commercial production in Australia, 
the opportu~lities for varietal studies have 
been limited. Satisfactory results, in small- 
scale experiments, have been obtained with 
the following varieties: 

Ettersburg Tree (grown in Southern Tas- 
mania); 

Auchincruive Climax (grown in Southern 
Tasmania); 

Phenomenal (grown in Southern Queens- 
land) ; 

Phenonlenal (grown in N.S.W.). 
Of these varieties, Ettersburg Tree, which 

is the main commercial variety in Southern 
Tasmania, has proved the best.- Auchincruive 

I 
Climax (usually known as Climax), although 
of fairly good freezing quality, has proved 

I 

l 
unreliable in the field because of a genetical 

l 
weakness (Raphael 1956). Observations with 

i the variety Phenomenal have been somewhat 

l limited; whilst possessing a good appearance 
! 

in its fresh state it has shown a tendency to 
soften after freezing. In one trial in Southern 

I Tasmania the variety Royal Sovereign proved 
I unsatisfactory for freezing. The result of this 
4r trial was supported by those reported at the 

Fruit and Vegetable Research Station, 
Campden, England (1951). 

Conditio17 of tlie Fruit.- Probably equally 
* as important as choice of variety is the con- 

dition of the fruit at the time of processing. 
Berries for processiiig should be "eating- 

ripe" but not over-mature. Over-mature ber- 
ries, more subject to breakdown and dainage 
before processing, often show defects of 
colour and flavour after freezing which were 
not obvious in their fresh state. There is evi- 
dence that, at  least as far as Tasmania is con- 
cerned, fruit picked late in the season is infer- 

Tlze Etferabl,rg Tree stralvbeql variety has giver2 very 

sntisfnctory resrilts il~fieezirzg trials. (Photo Tnsmalli~n 

Department of Agricultltre.) 

ior to that picked earlier. This quality deterior- 
ation may be a maturity effect or it might 
result from longer exposure to the hot weather 
conditions which often occur towards the end 
of the picking period. Another possibility is 
that it results from mecl~anical damage from 
previous pickings. Wet weather just prior to 
harvesting - which is often reflected in a 
reduced soluble solids value in the fruit - 
Inay affect adversely the quality after freezing. 

The greatest amount of deterioration prior 
to processing seems to occur after picking. 
The berries should be picked carefully so as 
to avoid bruising and other mechanical 
dainage. If they are picked without their 
"caps" (calyces) a greater loss from break- 
down and nlould Inay be expected. The fruit 
should be transported prolnptly to the factory 
in suitable clean, well-ventilated, shallow con- 



tainers, e.g. wooden punnets. If short periods 
of holding are necessary in the field a cool 
position should be selected. The same con- 
sideration applies to delays in the factory, 
when the use of a storage rooin at about 32" F 
is recommended. 

Preparation for Processing.- The berries 
should be washed thoroughly and inspected 
for blemishes prior to processing. Size- 
grading nlay prove necessary to give uniform- 
ity in the pack. 

In common with most other frozen fruits 
strawberries require the addition of sugar or 
of a syrup to retard undesirable changes in 
appearance and flavour, as well as for sweet- 
eiliilg purposes. Syrup packs have given pro- 
duce of superior quality to that obtained from 
the dry sugar method. Since, however, the 
presence of an appreciable quantity of syrup 
may be considered a disadvantage, a dry sugar 
pack nlay be often preferred. The latter method 
is applicable particularly where the retentio~l 
of whole fruit shape is not of primary import- 
ance. 

A strength of 45" Brix should prove satis- 
factory for syrup packs but higher levels Inay 
be also used. The proportio~i of syrup to fruit 
is usually varied according to the size of the 
container; in a l-lb container it illay be as 
high as 7 parts syrup to 9 parts fruit. 

When dry sugar is used it is usually well 
mixed with the fruit prior to paclcing, by a 
slow-moving mechanical mixer. The fruit may 
be halved or crushed slightly to enable the 
sugar to dissolve more readily in the juice. 
Proportiolls of 4 or 3 parts fruit to 1 part 
sugar Inay be used for sliced or halved fruit 
and a ratio of 4 : 1 or 5 : l for the whole fruit. 

The freezing of strawberries without sugar 
or syrup is not to be recomine~lded because 
of the problems of off-flavour, tissue collapse, 
and change in colour which inay occur. 

Experimeilts with vacuum syruping and 
closing have shown some reduction in off- 
flavour developillent and have given a slightly 
better penetration of syrup. Addition of low- 
inethoxyl pectin or other thiclcening agents to 
the syrup makes very little difference to gea- 
era1 quality (Sykes and Scheltema, un- 
published data). 

Bullc Packs.- Most of the coilsiderations 
mentioned already apply also to the larger 
packs. With bulk packs the dry sugar tech- 
nique is to be preferred to the syrup pack, 

and the paclti~lg of berries without sugar or 
syrup should not be attempted. 

Freezing.- From the point of view of 
quality the rate of freezing does not appear to 
be of great import provided that it is not so 
long as to allow deterioration in the early 
"cooling-down" stage. A slight inlproveine~lt 
in texture is sometimes claimed for extremely 
rapid freezing, e.g. by liquid in~n~ersioil or 
spray methods, but the reality of this effect is 
somewhat doubtful. Faster rates may, of 
course, be preferred because of the greater 
throughpi~t achieved and the consequent 
saving in floor space. 

Raspberries 

Variety.- The illvestigatioil of varieties has 
been limited to the two generally grown com- 
inercially - Lloyd George and Red Antwerp 
- and to two other varieties, Taylor and 
Neika, at present grown on a very s~ilall scale. 
Apart from an iildicatioil of inferior retention 
of wholeness and shape with Red Antwerp, 
no coilsistent quality differences between the 
varieties have beell found, all being regarded 
as suitable for freezing. The variety Neika has 
a flavour which, although quite attractive, 
differs somewhat from the desired raspberry 
flavour which is typified best by that of the 
variety Lloyd George. 

The berries wheil harvested should be still 
quite firm but should show a good develop- 
ment of deep red colour. As recommended in 
the case of strawberries, the greatest care in 
picking and transport must be observed; the 
object in this case is to avoid breakage and 
collapse of the whole berries and of the small 
drupelets which make up the fruit. Adverse 
clilnatic coaditions, e.g. hot dry weather, just 
before a i d  duriilg the harvesting period, prove 
detrimeiltal to the quality of the frozen 
product. 

The procedure adopted for transport and 
handling should be that recommetlded for 
strawberries. 

Preparation- The fruit should be washed 
properly before freezing although the time 
the fruit is in contact with the water should 
be kept to a minimum. Experiinental work 
has shown no sig~lificaiit difference in the final 
quality of the frozen product between washed 
aiid unwashed fruit. 

Paclti~lg whole berries ill syrup seeins to 
be the method preferred for the retail market. 



Fresh raspberries of the 

vnrieties (leff to riglzf) 

Lloyd George, Red 

Anflverp, Neikn, mld 

Taylor, used ill 

fi-eezing experinlel~ts. 

(Tasinm~iar~ 

Govenlnzer~t phofo.) 

I t  is, in fact, the only satisfactory illethod capacity, with ample forced air circulation, is 
where a sweetened dessert fruit, with a high desirable. The containers should be stacked in 
proportioil of whole fruit, is required. When the store so as to give maximum coiltact with 
retention of whole fruit is not of importance, the cool air. Air-blast tu~mels, which give fast 
a dry sugar pack might prove acceptable. rates of freezing, and therefore greater 

With a syrup pack, a co~lceiltration of 50- throughput, offer advantages where floor 
60" Brix, accordiilg to vreference, should be space is limited. 
used. The level o f l 6 0 " ~ ~ r i x  used in several 
experimellts has given a satisfactory sugar- 
acid balance in the finished product. The pro- 
portion of syrup to fruit will vary with the 
size of container but it should at least suffice 
to nearly cover the fruit. 

With the dry sugar method, a proportioil of @ I part sugar to 4 or 3 parts fruit may be used. 
The freezing of whole raspberries without 

sugar or syrup is not to be recomnlellded for 
small dessert packs illteilded for the retail 
market. 

Freezing.-As for strawberries. 
B~ilk Packs.- At present bulk or ''insti- 

tutional" packing of raspberries is of more 
inlportance than the production of small 
packs for the retail market. Since much of 
the raspberry crop is packed in a pulp state, 
or as partially brolce~l fruit, bulk freezing is 
applicable. 111 the case of such semi-liquid 
produce, usually intended for inanufacturiag 
into other foods, e.g. jams, syrups, icecream, 
etc., the addition of sugar is not necessary. 
Whe11 sugar is to  be used in the secondary 
processiilg its addition iilitially gives the 
frozen pulp greater stability during long 
storage periods. 

Fresh pulp intended for frozen storage 
should be of high quality and free from mouldy 
berries. Tt should not be held for long periods 
and the rate of freezing must be rapid enough 
to reduce overall temperature to a safe level 
before substalltial inicrobial growth call occur. 
A "sharp-freezing" room, of adequate 

Other Berries 
Several other types of berries have been 

frozen successfully both in experiments and, 
to a small extent, commercially. Bramble- 
fruits other than raspberries, e.g. loganberries, 
youngberries, boysenberries, phenomenal- 
berries, and ~lla~nllloth berries, have proved 
well suited to freezing and should be handled, 
prepared, and frozen in the same way as 
raspberries. 

Blackcurra~lts are ~lormally used for manu- 
facture into various products. Since the 
Vitamin C content is of special importailce 
with this fruit, freezing offers the additional 
advantage of its better retention. Possibly 
because of its high acid co~lteilt this fruit 
keeps well in the frozen state without the 
addition of sugar. The fruit inay be packed 
dry, with or without stems, ill suitable metal 
or plastic containers. 

Gooseberries, of millor inlportance in the 
berry iadustry, may be frozen successfully 
with or without sugar for processiilg at a 
later date into other fornis of preserve. 

Containers 
Co~ltaiilers for frozen berries should be 

liquid-tight, not only at the time of freezing 
but also during storage, or leakage of un- 
frozen viscous syrup or juice, concentrated by 
freezing, may occur. 

For the large packs, cans lined with a 
suitable resistant lacquer, and fitted with a 
'L press-in" or soldered closure, will give 



adequate protection. The 30-lb capacity 
rectangular cans used for egg pulp are fre- 
quently used for this purpose. Cylindrical 
containers of waxed board have been used 
also to a small extent. Flexible plastic bags 
are not suitable unless the seals can be made 
con~pletely liquid-tight and there is no danger 
of "pin-holing" or breakage of the bags. 

For small retail packs, the ordinary double- 
seam call is ideal but, for a number of 
reasons, a distinctive package, in keeping with 
other frozen foods, is usually preferred by 
processors. Metal-ended, fibreboard-bodied 
containers have been used con~mercially but 
to be successful the seams must be formed 
very carefully to ensure there is no leakage. 
When there is no objection to a two-piece 
package, properly sealed plastic bags pro- 
tected by a carton are satisfactory. 

When rigid containers are used a head 
space one-tenth the depth of container should 
be allowed for expansion of the contents 01-1 

freezing. 

Storage 
Studies on storage life at different tempera- 

tures have shown, both in the U.S.A. 
(Guadagni, Nimmo, and Jansen 1957a, 
19570) and in Australia (Sykes and Scheltema, 
uilpublished data), the desirability of main- 
taining the frozen berry fruit at O°F or less. 
At this temperature the fruit should not 
change significantly in quality over a period 
of approximately one year. 
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Tests for Adequacy of Blanch 

for Frozen Vegetables 
By G. C. Walker  and'^. Shipton 

Division of Food Preservation, C.S.I.R.O., North Ryde, N.S.W. 

C I-IEMICAL changes, including those 
brought about by microbial activity, 

may occur in all forms of stored foodstuffs 
and result in lowered quality or complete 
spoilage. The retention of quality of frozen 
vegetables is achieved in two ways: they are 
heat treated (blanched) prior to  freezing, to 
destroy labile chemical systems believed to be 
primarily responsible for spoilage, and they 
are stored at low temperature, which mini- 
mizes chemical reactions. The advantages of 
blanching most vegetables have long been 
recognized and were iilcorporated in the 
patents filed by Haslacher (1928) and 
Birdseye (1 934). 

A great deal of evidence has accumulated 
over the past three decades to suggest that 
enzyme-catalysed reactions are prinlarily 
responsible for the spoilage of frozen foods 

C.S.I.R.O. Food Pres. Qrmrt. - Vol. 22 No. 4 (1962) 

(see review by Joslyn 1949). However, it is 
not possible to overlook other heat-labile 
chemical systems which may also cause off- 
flavour in stored produce. 

Since the systems, either enzymic or 
chemical, causing deterioration are largely 
unknown the only real test for adequacy of 
blanch is the retention of quality over the 
whole storage life of the product. It is con- 
venient, however, to have an iildicator of 
adequacy of blanch which can be used at the 
time of processing. The heat destruction of 
the enzymes catalase and peroxidase has 
been used as such an indicator. 

Catalase and Peroxidase 
It was thought originally that catalase and 

peroxidase had different properties. Thus 
catalase was considered to catalyse only the 



breakdown of hydrogen peroxide to water 
and oxygen, while peroxidase was thought to 
catalyse the peroxidation (oxidation with 
hydrogen peroxide) of a range of compounds. 
These distinctions lost their significance with 
the findings that catalase could catalyse the 
peroxidation of ethyl alcohol (ICeilin and 
Hartree 1945) aiid other compounds (Heppel 
and Porterfield 1947; Chance 1949; Keilin 
and Hartree 1955). Catalases and peroxidases 
are now regarded as members of a group of 
enzymes, the hydroperoxidases, which are 
very widely distributed in both a~iinial and 
plant tissues. 

While inaiiy tests for hydroperoxidase have 
been developed (Joslyn 1949) they are essen- 
tially modifications of the earlier catalase and 
peroxidase tests. Catalase is determined by 
adding hydrogen peroxide solution to the 
tissue to be tested and ~neasuriiig either 
oxygen evolution or the destruction of hydro- 
gen peroxide. The majority of tests for 
peroxidase are colorirnetric, hydrogen per- 
oxide being used with an indicator which 
changes colour on peroxidation. Alternatively 
the reduction of hydrogen peroxide in the 
presence of an indicator can be measured. 
Since each test differs in sensitivity and the 
degree to which it is affected by non-enzymatic 
side reactions, appropriate end points must be 
selected to indicate when blanching is ade- 
quate. 

Hydroperoxidase Testing in the  Factory 
As there is need, in comiiiercial processing, 

for a simple and rapid hydroperoxidase test, 
the present authors have sought to develop 
methods for testing the range of vegetables 
comnionly frozen. Experiments have been 
conducted on brocolli, brussels sprouts, cauli- 
flower, peas, runner beans, potatoes, carrots, 
swedes,-and onions. 

The vegetables were each subjected to a 
series of blanching treatments ranging in 
duration from 4 to 5 min. They were then 
cooled and residual hydroperoxidase was 
determined. Initially the Association of 
Official Agricultural Chemists (1960) catalase 
method, which quantitatively measures tlie 
destruction of hydrogen peroxide, was used. 
While this method showed quite clearly the 
point of complete enzyme inactivation it 
proved relatively slow i11 use. Tn view of this 
drawback other tests were examined and 

evaluated in terms of the A.O.A.C. catalase 
assay. The following methods, which are 
recomniended for trial by food processors, 
were found satisfactory with the produce 
tested. Peroxidase activity was determined by 
observing the formation of the red-brown 
polymer of peroxidized guaiacol following 
the addition of hydrogen peroxide and 
guaiacol (Reagent C) to the vegetable tissue. 
Reagent C was prepared daily by mixing 
equal volumes of the following: 

Reagent A: 1 .0  g guaiacol (0-methoxy- 
phenol) dissolved in 50 ml ethanol and 
diluted to 100 ml with distilled water. 

Reagent B: 5.0 ml 100-volume "Analar" 
hydrogen peroxide diluted to 100 ml with 
distilled water. 

Preparation of Vegetables for Testing 

Broccoli.-At least six spears were split 
longitudiiially aiid placed on a well illumin- 
ated white surface. Reagent C was poured 
directly onto the tissue aiid the time taken for 
the appearance of a red-brown discolouration 
was recorded. 

Brussels Sprouts.-These were prepared and 
tested as for broccoli. With part blailclied 
samples the brown colouration was usually 
localized in the regions close to the butts. 
Marked variability was found between 
individual sprouts and it was necessary to use 
6-7 sprouts for a representative sample. 

CauIiJo~ver..-Same procedure as for broc- 
coli. 

Carrots.-Sliced carrots were cut to 
approximately Q-in. cubes. "Diced" carrots 
were halved to expose their centres. A 6 by 
g in. test tube was filled to a depth of 1-2 in. 
with chopped tissue, which was covered with 
reagent C. The tinie taken to the first appear- 
ance of a brown colour in the vascular 
strands was recorded. 

0niorzs.-Samples were prepared aiid tested 
as for carrot. Vein discolouratioii was ignored. 
The peroxidase reactio~i was slow, 3-5 niin 
being required for tissue browning. 

Peas.-These were split and tested as for 
carrot. The time taken to the appearance of a 
brown colour in the centres of the cotyledons 
was recorded. Any colour developing in tlie 
skins was ignored. 



Potatoes.-These were prepared and tested 
as for carrot. 

Rulzner Beans.-The bean tissue was chop- 
ped and transferred to 6 by + in. test tubes to 
give a depth of 1-2 in. Reagent C was then 
added so as to cover the tissue by 1 in. The 
tube was shaken frequently and the time 
taken for the solution to brown was recorded. 

Swedes.-These were treated as for runner 
beans 

Results 
The degree of development of a brown 

colour in exposed surfaces of partly blanched 
broccoli, brussels sprouts, carrots, cauliflower, 
and peas showed good agreement with the 
results of simulta~leous catalase determin- 
at ion~.  The point of inactivation of peroxidase, 
as judged by absence of colour after 5 inin, 
closely paralleled catalase inactivation. RLI~I- 
iler beans and swedes differed insofar as 
catalase inactivation did not appear to be 
related to the development of a brown colour 
in the tissues on adding Reagent C. Further 
work with beails indicated that inuch tissue 
browlliilg arose from 11011-enzymatic re- 
actions, the mechailisms of whch were not 
elucidated. I t  was observed, however, that 
partly blailched beans and swedes caused a 
marked browiling of solutioil C. Since cata- 
lase illactivation closely paralleled the degree 
of solutioll staiiling this was adopted as an 
iildicator of peroxidase activity. Onions, while 
not ilormally blanched, have been included in 
this work. They show two forms of browning, 
one due to hydroperoxidase activity and the 
other probably non-enzyinatic. 

interpretation of Results 
I t  should be remembered that while the 

methods of determining the point of in- 

activation of hydroperoxidase, which have 
been described, may indicate blanch adequacy 
the use of greater or lesser heat than that 
necessary for enzyme inactivation may be 
desirable for the satisfactory maintenance, in 
storage, of produce quality. For example 
since it was found with some comn~ercial 
samples of green beans that marked colour 
deterioration occurred when hydroperoxidase 
was inactivated completely the destraction 
point of the heat labile systems, responsible 
for the tissue discolouratiotl during the hydro- 
peroxidase test, is likely to provide the best 
indicator of blanch adequacy. It is iilteilded to 
extend these investigatioils by exainiiliilg the 
relationship between residual hydroperoxi- 
dase activity at the time of blanching and the 
reteiltioil of quality during subsequellt stor- 
age. Only from such experimeilts will it be 
possible to obtain the degree of enzyine 
inactivation necessary to ensure that the 
produce will store satisfactorily. 
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Notes 

The British lnd ustrial Biological Research Association 

An association with the above name, a 
non-profit limited company whose directors 
represent various segments of the British food 
industry, has been formed with the object of 
undertalcing research "to help manufacturers 
and the public satisfy themselves that the 
cheinical substances used in foods, confec- 
tionery, beverages and cosnletics are not 
harmful to health." 

In addition to undertalting basic research 
the Association is to malte toxicity and other 
relevant tests of substances recominended for 
investigatioil by its Research Policy Com- 
mittee. While einphasizing its priinary inten- 
tion of establishing itself as an authoritative 
body of recognized scientific standing, the 
Association also plans a nlaxiinuin of direct 
aid to industry. It is already distribnting a 
monthly bulletin aiined at keeping its 

@ rneinbers in touch with relevant scientific 
advances and legislative changes throughout 
the world. It is recruiting a strong scientific 
staff and pending the coinpletion of its own 
laboratories, which are to be in the grounds 

Two International Meetings I l 

of the Medical Research Council in Car- 
shalton, Surrey, England, it will carry out 
basic research in other scientific laboratories. 
In due course members will receive full 
reports of the results of this research and of 
the tests carried out. Expert advice and other 
assistance will be available to members who 
possess their own laboratories and to those 
who normally obtain inforination from other 
sources. 

To finance its activities the present 118 
ineinbers of the Association have undertalten 
to subscribe E29,000 per annum for the next 
five years wlule the U.K. Departinent of 
Scientific and Industrial Research will aid by 
subscribing £1 for £1. To deal adequately 
with inany pressing problems additional 
revenue is necessary. The Council of the 

FIRST lNTEWNABllONAL CONGRESS 

More than 1200 delegates from 38 countries 
met in London on September 18-21 at the 
First International Congress of Food Science 
and Technology. Australia was represented by 
11 delegates: Dr. J. R. Vickery, Mr. J. F. 
ICefford, Dr. J. H. B. Christian, and Dr. D. L. 
Ingles from tile C.S.I.R.O. Division of Food 
Preservation; Mr. G. Loftus Hills and Miss L. 
Linton-Smith froin the C.S.T.R.O. Division of 
Dairy Research; Dr. S. A. Trout from the 
Queensland Department of Agriculture and 
Stock; Mr. R. A. Edwards and Dr. B. 
Tarladgis from the University of New South 
IVales; Dr. R. A. Rottoinley from M.B.&T. 

Association decided recently to extend mem- 
bership to all interested firms within the 
British Commoi~wealth. Eilquiries should be 
addressed to the British Industrial Biological 
Research Association, 93-97 Regent Street, 

Research Laboratories; Mr. L. F. Gunnis 
from the Queenslaild Butter Board; and 
Mr. C. J. MacDermott. 

I 

Opening Session 

London, W. l .  

Lord Rank, President of the Coilgress and 
Chairinan of Ranlts Hovis McDougall Ltd., 
opened the Congress at a ple~lary session held 
in the Odeon Cinema, ICensington. The 
opening session was then addressed by 
Dr. N. C. Wright, Deputy-Director of the 
Food and Agriculture Organizatioil of the 
United Nations, and Dr. E. M. Mrak, Chan- 
cellor of the University of California, Davis, 
U.S.A., on the subject "Food Science and 



Tecl~nology in Relation to Feeding the 
World". Their two complementary, authori- 
tative addresses placed squarely upoil food 
scientists and technologists major responsi- 
bilities in connection with world food 
problems. 

Dr. Norman Wright coilsidered it possible 
for the world to produce enough to feed its 
people, even if the present population is 
doubled by the year 2000. But production is 
not enough: the food must reach the con- 
sumer and be eaten. For food scientists and 
tecl~nologists the major task in the developing 
countries is to reduce post-harvest losses, 
mainly by improving traditional methods of 
food preservation; and in the developed 
countries to mailltaiil coilsistent high quality, 
nutritive value, acceptability, stability, safety, 
and convenience in all foods marlceted. 

Dr. E n d  Mrak discussed the contribution 
to world feeding problems that might be made 
by foods from new sources such as the micro- 
flora and n~icrofa~~na  of the sea, algae, plant 
proteins, and synthetic amino acids, carbo- 
hydrates, and fats. How to turn these pro- 
ducts into econoinical and acceptable foods, 
he said, is a major challenge to food scientists 
and technologists. 

Congress Programme 

The renlainder of the Congress programme 
was made up of a series of sy~nposia and 
sessions for the reading of technical papers, 
and these meetings were held in lecture rooms 
in various departments of the Imperial 
College of Science and Technology at South 
Kensington. In addition, each afternoon 
visits and excursions were arranged to a 
nuinber of 1abo1-atories, coinmercial plants, 
and educational institutions. 

The first symposium on "National and 
International Aspects of Abstracting and 
Disseminating the Literature of Food Science 
and Technology" provided a valuable oppor- 
tunity for delegates from Inany nations to 
present their views on probleins and defici- 
encies in present food information and 
abstracting services. A resolution affirming 
the need for a coinprehensive food abstract 
service was drafted and subsequently adopted 
by a plenary session of the Congress. Wide 

general interest was also shown in the other 
symposia on the subjects "The Education and 
Training of Food Scieiltists and Tecl~nolo- 
gists", "The Changing Pattern of Consump- 
tion of Food-National and I~lternational", 
and "The Effects of Modern Agricult~iral 
Practices on Foods". 

In the paper reading sessions, more than 
300 papers were presented in the four general 
categories: chemical and physical aspects of 
foods; biological and inicrobiological aspects 
of foods; quality, analysis, and con~position of 
foods; and manufacture and distribution of 
foods. Classification of papers on the basis 
of specific com~llodities was avoided since it 
was the desire of the organizers to demon- 
strate the unity of food science as a scieiltific 
discipline. Because of the large nuinber of 
papers it was necessary to conduct as many as 
l1 concurrent sessions at certain times, and 
this inevitably proved frustrating to delegates 
who wished to hear papers that were being 
presented simultaneously in different sessions. 

It is not easy to sulninarize the great 
variety of material presented to the Congress 
in terms of significant trends and advances. 
Topical interest in freeze-drying is reflected in 
the number of papers presented, while it is 
clear that less worlc is being done on the 
effects of ionizing radiations on foods. The 
chemistry of protein foods of animal and 
vegetable origin is still an active field of work, 
and tannins and other flavonoid constituents 
of foods are being studied in many labor- 
atories. Gas chroinatographic techniques are 
being applied very widely to problems in 
flavour chemistry that would have been 
in~possible to attack by techniques previously 
available. Texture and consistency as quality 
attributes of foods are being studied more 
intensively, both from the points of view of 
fiuldan~ental chen~istry and objective methods 
of ineasurenlent. The sessions on the training 
and use of taste panels attracted an interesting 
group of papers and large and enthusiastic 
audiences. In the field of cail~liilg teclnlology 
a number of papers were conceriled with the 
problem of post-processing infection through 
apparently sound seams. In addition to the 
many papers on foods that are universally 
familiar, there were papers on unusual foods 
sucl~ as gari, a Nigerian food inade froin 
cassava, and horchata, a Spanish beverage 
made from chufa tubers. 



C.S.I.R.O. Contributions 
Papers were contributed by iileinbers of the 

C.S.I.R.O. Division of Food Preservatioil on 
the following subjects: "Mechanism of Non- 
Enzynlatic Browiling Reactions, and of their 
Inhibition by Sulphur Dioxide" by T. M. 
Reynolds, E. F. L. J. Anet, and D. L. Ingles; 
"The Definitioil of Stages of Senescence in 
Stored Fruits" by F. E. Huelin; "Texture 
Studies on Piileapples for Canning" by D. J. 
Casimir, R. S. Mitchell, and L. J. Lynch; 
"Cooling of Fruit in Bulk Bins" by J. D. 
Mellor, E. G. Hall, and D. Martin; and "A 
Natmally Occurring Modification of Oval- 
bumin" by M. B. Smith. 

Social Functions 

Three social events during the course of the 
Congress provided additional opportuilities 
for delegates to meet. On Tuesday evening, 
September 18, Lord and Lady Rank received 
members and their ladies in the Geological 
Museum. A reception at the invitatioil of Her 
Majesty's Governinent was held in Lan- 
caster House on Wednesday, Septeinber 19, 
when a group of delegates, inainly foreign 
visitors, were received by Lord St. Oswald, 
Parliarneiltary Secretary to the Minister of 
Agriculture, Fisheries and Food, and Lady 
St. Oswald. Then on Friday, Septenlber 21, 
the Congress was concluded fittingly, at a 
banquet attended by the Lord Mayor and 
Lady Mayoress of London, in the n~agnil?cent 
traditional surroundings of the Guild Hall of 
tlie City of London. 

Some General Comments 
The Congress coininittees must be warmly 

cornmended for the sinooth and efficient 
orgaliization of this Congress in the face of 
uilavoidable difficulties such as extensive 
building operations at Imperial College. 
There is no doubt that delegates found it to be 
a highly successful and worthwhile meeting, 
but there was general dissatisfactioil with 
some aspects of the prograinme which are 
conlinoil to all large scieiltific meetings. It is 
generally admitted that such meetings are 
valuable chiefly for brillging scientific workers 
together, and not for the reading of specialist 
papers. Many delegates, however, cannot 
obtain permission to attend nleetings unless 
they are presellting a paper, and therefore the 
first need is to amend official thinking i11 this 

respect. It is the writer's personal view that 
large scientific nleetings should provide pro- 
grammes made LIP chiefly of invited papers by 
acltnowledged leaders giving critical and pro- 
vocative surveys of specific fields of research 
activity and techilological progress. These 
papers should be in the hands of the delegates 
before the confereilce and there should be 
ainple time for discussion. In the Lolldoll 
Congress, generally speaking, active and 
worthwl~ile discussioiis developed when there 
there was sufficient time available, for instance 
when a speaker failed to appear. 

It was interesting to coinpare the Lolldoll 
Collgress with the Ailnual Meeting of the 
Institute of Food Technolonists in Miami. 
wlich was attended by approxuiilnately twice as 
many delegates. As a location Miami had 
some inherelit advantages over London. 
There were less distractions, the delegates 
were living close together in a group of adjoia- 
ing l~otels, and all of the sessiolls were held 
in the one hotel. As a result, there appeared to 
be Inore opportuilities for delegates to meet. 

In spite of soine reservations about the 
value of large international meetings, there 
was a general feeling ainoiig delegates that 
further interllational congresses of food 
science and technology should be held. No 
decisions were nlade about the time or place 
for the next gathering, or about the formatioil 
of a perinailent international organization ill 
this field. These coilsiderations were left in 
the hands of the international Steering Com- 
iiiittee which was reappointed with power to 
add. Dr. J. R. Viclterv is the Australian reD- 
resentative on this committee. 

ilMTERNATlQNAb SYMPOSIUM 

On Monday, September 24, another inter- 
national ineeting was held in London, not 
connected with the Inte~.national Congress of 
Food Science and Technology but attended by 
inally of tile salne people. This was an Inter- 
national Symposiuin on Food Regulations in 
Relation to International Trade, organized by 
the Food Group of the Society of Cheinical 
Industry. Approxiinately 400 participants inet 
in Church House, Westminster, to exchange 
views on inlportant topical problems con- 
cerned with food regulations. 

Under the chairmanship of Mr. J. P. Van 
Den Bergh, Managing Director, Unilever 
Ltd., the meeting was addressed by Mr. T. 



McLachlan, P~lblic Analyst, London, on "The 
Present Chaotic Position"; by Dr. J. Mahoiley 
Merck & Co. Tnc., U.S.A., on "Food Addit- 
ives"; by Dr. I<. Diirreilmatt, Nestle Alimen- 
tana, Switzerland, on "Food Labelling"; and 
by Mr. F. H. Townshend, Food and Agricul- 
ture Orgailizatioll of the United Natioils on 
"The Work of FAO in the Field of Food 
Regulations". 

In the afterilooll session, chaired by Dr. J. 
G. Davis, Chairmail of the Food Group, a 
Brains Trust ailswerillg questioils submitted 
by delegates and joitled in general discussion. 
Tlle menlbers of the Brains Trust were the 
four speakers of the previous sessioil together 
with Mr. Mogens Jul, Danish Meat Research 
Tnstitute; Mr. W. M. Shortt, Ministry of 
Agriculture, Fisheries and Food, U.K.; 

Dr. H. Weiss, Gerinail Associatioil of Food 
Law and Science; and Mr. J. F. ICefford, 
Division of Food Preservatioil, C. S.I. R.O., 
Australia. 

This ineetiilg provided a useful opportuility 
to bring to light cominon problems, and to 
assess differellces in national viewpoiilts re- 
garding ways of regulating the purity, com- 
position, and quality of foods. One hopeful 
move towards order and stalldardizatioil in 
the coilfused field of iiltertlatioilal food regu- 
lations is the joint FAO/WHO Codex Ali- 
rlleiltarius Con~lllissioil which is charged with 
the task of coordillatillg and simplifying all 
iilter~latioilal activities 011 food staadards, 
a i d  which will meet for the first time in 
Geneva, October 1-6, 1962. 

J.F.K. 

C.S.I.R.O. 
Exhibit 
a t  
Poultry 
Congress 

This stand, shared by the C.S.I.R.O. Divisions to deteriorate between the far111 and the retail 
of Food Preservatioil and Animal Genetics, in shop. 
the Australian Scientific and Educatioilal Tile relllaillillg pallels showed how a storage 
Exhibitioa at the World Poultry Sciellce disorder, ''piilk wllites", had beell traced to 

{ 

Collgress, held in Sydlley on August 10-18, chemical coinpouilds in certain plants, includ- 
1962, attracted 111aily visitors. ing the marshmallow, which inay be coilsumed 

~i~~ illustrated pallels by by hens, and how investigatioils had led to a 
~ i ~ i ~ i ~ ~ ~  of lzood preservatioll depicted var- reduction in the bacterial rotting of eggs 
ious aspects of its egg research programme. to 
One panel defined egg quality, a secoild show- The exhibit of the Division of Animal Gen- 
ed how it is assessed, while ailother dealt etics was an electroilic device, the "Eggatron", 
with a study of trallsport and illarketiilg which registers a i d  records autolnatically 
coilditiolls which may cause the quality of eggs details of egg productioil. 
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Publications 
1962 FlSHERlES Y E A R  BOOK AND 

D I R E C T O R Y  
This well produced publicatioa" of nearly 500 
pages may well be, as the publishers suggest, 
one of the best bargains in the technical book 
world. Certainly it contains a wealth of infor- 
n~ation 011 many aspects of the fishing industry 
tl~roughout the world, illcludi~lg the produc- 
tion, trade in, and consumption of, fish and 
fish products in some 40 countries. 

In the reference section, which co~lstitutes 
about half the book, there is a dictionary of 
fish names in eight languages, a record of 
recent fishery research and a list of special- 
ized journals and trade orgaaizations. Aiilollg 
the authoritative articles will be found several 
of general interest on "Progress in Fish 
Freezing", "Preservation of Fish", "Acceler- 
ated Freeze Drying", and "Fishing Vessel 
Design and Construction". Also of consider- 
able interest are articles dealing with the fish- 
ing industry in the U.S.A., Britain, Iceland, 
Germany, and the U.S.S.R., the last giving an 
account of Soviet productioll and plans for its 
expansion. 

There is an International Index of Fish 
Containers and a List of Advertisers wl-~ich 
serves as a comprehensive buyers' guide to a 
wide range of products and fishery equipment. 
Mention must also be made of a 4-page 
"Subject Index" which conve~lie~ltly refers to 
articles appearing in previous issues, as well as 
ill the current edition of the Year Book. 

research workers was attended by over 30 
delegates from C.S.I.R.O., the State Depart- 
ments of Agriculture, the Uiliversities of 
Sydney and Adelaide, two inembers of the 
Fruit Research Division of D.S.I.R., New 
Zealand, and a ilumber of other persons, 
i~lcludiilg industry representatives. Mr. E. G.  
Hall of the C.S.I.R.O. Division of Food 
Preservatioll has been respoilsible for the 
editing of the 21 papers presented at the con- 
ference and for the suilinlaries of the discus- 
sions aiid recoi~iinendations. It is of interest 
that a recom~neildatioil for similar confer- 
ences to be held at intervals of four years was 
endorsed receiltly by the Standing Committee 
on Agriculture. 

A limited iluinber of copies of the record of 
the confereace, which is mimeographed, is 
available from the Librarian, Division of 
Food Preservation, Box 43, Ryde, N.S.W. 
The records of the proceedings of the two 
earlier coliferences are now out of print. 
SOME NEW PUBLliCATlONS OF T H E  

DIVISION 
Copies of the publications mentioned nmy be 
obtainedfiom the Libmiarz, Division of Food 
Preservation, Box 43, P.O., Ryde, N.S. W.  
(Telephone 88-0233). 
C O ~ L L ,  N .  D., and SCOTT, K. J.* (1962).-Varia- 

bility of atmospheres produced by fruit stored in 
polyethylene box liners. J. Hort. Sci. 3'7: 87-93. 

INGLES, D. L. (1962).-Forn~ation of sulphonic acids 
from the reactions of reducing sugars with sulphite. 
A~cst. J. Clrenr. 15: 342-9. 

ON AND KAESS, G., and WEIDEMANN, J. F. (1962).-Freezer 
burn as a limiting factor in the storage of animal 

VEGETABLE RESEARCH tissue. 111. Experinlents with liver frozen without 
The third conference of tecliiiical officers 
engaged in Fruit and Vegetable Research was 
held at Sherbrook, Vic., in November 1960. 
The conference, organized by the C.S.I.R.O. 
Division of Food Preservation, in cooperatioll 
with the Victorian Department of Agriculture, 
which covered storage disorders of fruit 
packing and transport problems, design of 
cool stores, controlled atmosphere storage, 
local and export marketing, and training of 

* Publishers: British Continental Trade Press Ltd., 
222 Strand, London, W.C.2. Price £1 stg. post free. 

evaporative weight loss. Food Tech. 16: 125-30. 
MONTGOMERY, W. A., and PRATER, A. R. (1962).- 

Fish preservation inquiries. I. Preservation of fish 
bait. Fislr. Netvs Left. .4zwt. 21(7): 17; 21(8): 17; 
21(9): 19. 

SCOIT, W. J. (1961).-Available water and microbial 
growth. Campbell Soup Co. Low Temp. Micro- 
biol. Symp. pp. 89-105. 

SYKES, S. M., and COOTE, G. G:; (1962).-Rapid 
estimation of moisture in dried apples. C.S.I.R.O. 
Aust. Div. Food Pres. Tech. Pap. No. 29. 
* Department of Agriculture, New South Wales. 
5- Division of Mathematical Statistics, C.S.I.R.O. 



STAFF CHANGES 
Two senior n~e~nbers  of the Division's Plant 

1 Physiology Unit at Sydney University have 
accepted professorial posts. Dr. D. D. Davies, 
who shared leadership of the Unit with Dr. F. 
V. Mercer, is to occupy a Chair in the Biology 
Departineilt at the new University of East 
Anglia, Norwich, England, while Dr. J. F. 

1 Turner, Priilcipal Research Officer, who has 
l been engaged in researches in plant physiol- 

ogy and biocheillistry in the Division since 
1945, becomes the first Professor of Agri- 
cultural Chemistry in the School of Agri- 
culture, Sydney University. 

l Dr. H. L. Evans, leader of tlie Physics 
Section at North Ryde, has been appointed 
to a lecture and research post in the Depart- 

1 lneilt of Mechanical Engineeriilg at Iinperial 
College, Uiliversity of Londoa, where he will 

, coiltiilue his researcl~es into the theory of heat 
and mass traasfer. 

Mr. B. J. Bloomfield, a Research Officer in 
the Microbiology Section, has accepted a 
positio~l as Research Assistalit at Rutgers 
University, U.S.A., where he will study 
microbial physiology. 

Dr. Ole Myklestad, froin the Depart~lleilt 
of Applied Pl~ysics, Christiaan Michelsens 
Institute, Bergen, Norway, has joined the 
research staff of the Physics Sectioil at North 
Ryde to undertake the study of heat and 
~noisture excha~lges involved ill the cooliilg 
and tra~isport of foods. Dr. Myklestad took 
his primary degree in chemical eilgineeriilg at 
the Georgia Iiistitute of Technology, Atlanta, 
U.S.A., and his doctorate at the Federal 
Institute of Technology, Zurich, Switzerland. 

Mr. D. F .  Merz, who holds the degree of 
Master of Science from the Uaiversity for 
Agricultural Science, Wageningen, Holland, 
has been appointed Experill~e~ltal Officer at 

i the Citrus Wastage Research Laboratory, 
I Gosford, N.S.W., where he will participate in 
l 
i 

i~lvestigatio~ls on the fumigation of citrus 
fruits and the cold storage of pears. (The 1 purpose of these treatineilts is to meet the 
plant quarantine requirements of countries 
wisl~i~ig to import fruit from districts in Aus- 
tralia where there is Queensland fruit fly.) 

An Experimental Officer, Mr. C. S. 
Roseilfeld, who has a Diploina in Cheinical 
Eilgiileeri~lg from the Ui~iversity of Tech- 
nology, Tiinishoara, Rumania, has been 
appoiilted to the Cai~iled Foods Sectioil at  
North Ryde to assist with a prograinine of 
research on the packaging of foods. 

OVERSEAS TRAVEL 
Mr. F. S. Sheastone, Experimeiltal Officer in 
the Animal Products Sectioil at North Ryde, 
paid a visit to the U.S.A. during September 
and October. He took part ill a symposi~un 011 

fatty acids at the Autumn Meeting of the 
American Cheinical Society at Atlantic City, 
New Jersey, spent some time at the Southern 
Regioilal Research Laboratory of the U.S. 
Department of Agriculture at New Orleans, 
held discussioils with a nunlber of research 
workers interested in cyclopropene fatty acids 
and their ilutritio~lal effects, and studied the 
storage, marketing, and packaging of shelled 
eggs, and the ntilizatioil of processed egg 
products. This tour was made possible through 
the geilerosity of the Australian Egg Board 
and a number of orgailizatiolls in the U.S.A. 

Dr. W. G. Murrell, Seilior Research 
Officer in the Microbiology Section at North 
Ryde, was overseas for 3 weeks from the 
nliddle of August; he had accepted ail invita- 
tion to attend the 8th I~lternatioiial Congress 
for Microbiology in Montreal, where he 
served as chairinan of a sessioil on chemical 
and structural chailges accompailyillg spore 
formation. Dr. Murrell also visited various 
research establishrneilts in Canada and U.S.A. 

Mr. J. B. Davenport, Senior Research 
Officer, returned to Sydney on October 24, 
1962, after 3 years absence overseas. He was 
iilitially engaged in research on the chemistry 
of phospliolipids at the I~istitute of Animal 
Physiology ill Babral~aill, near Cambridge. 
At the end of 1960 he took up the Broodbailk 
Fellowship withill the University of Cam- 
bridge, and worked at the low Tenlperature 
Research Station on the lipids of liver and 
muscle. En route to Australia Mr. Daveilport 
spent 3 weeks in Canada and U.S.A. visiting 
iilstitutioils doing research on pl~ospholipids, 
lipoproteins, and their metabolism. 


