


@ VOLUME I4  
@ NUMBER 4 
@ DECEMBER 

1954 

Published by the Division of Food Preservation and Transport 
Commonwealth Scientific and Industrial Research Organization 

Sydney, Australia 

e 



A progress report on a comparison of chillecl and frozeil, beef uizcler 
export coraditions carried ozct by the Division of Food Preservation anel 
Transport, C.S.P.R.O., at its laboratory at Carznon Hill, Q., as part 
of .cooperative investigations involving also the New Zealaracl ancl 
Uraitecl H<ingclozn Departnzeiats of Scientific atad Industrial Resertrch. 

The Export of Chi 
EMPEY ( 1  9 3 0 )  STATED THAT ''ITTHEN PRIME 
young 11eef was used, it was clifficult to clis- 
titlguish in the coolied state bet~veen frozen 
ailcl chillecl portions of the same carcass." 
This referred to carcasses of allilllala from 
three to four years old. The saille author 
gave cletailecl results of tests oil "baby beef" 
using three spe:iallp fatteilecl priille t~vo-year- 
old steers on ~\7hich the following processing 
proceclures were comparecl on pairecl sides: 

Two claps' chilliilg at 38"F, tell claysi freez- 
ing at 5OF, t~vo  clays' thawiilg at 55-65"F, 
and a final one day's chilling at 38°F. 
Fifteen clGsf chilliilg at 38OF. 
Both steaks ailcl roasts were examined. 

Briefly, the results were as follo\\~s: On ill- 
s~ect ion before coolciag there was a slight 
preference for the appearailce of the frozen 
samples o~\ling to the fresher appearance of 
the fat, 11ut the appearance of "drip" in the 
frozeil steaks evolcecl aclverse comment. In the 
cookecl state the fat of the frozen beef was 
generally coasiderecl better ill appearance a i d  
flavour than the chillecl. I11 overall llreference 
there was no cliffereilce Ilet~veen the chilled 
and frozen paired samples. 

Morail a i d  Bate-Smith (1929 ) carried out 
ex~eriments in ~ rh ich  the palatal~ilities of loin 
joints chillecl, slightly frozeil (at  2Z°F): ailcl 
harcl frozen ( a t  13'F) were comparecl oil 
three occasions. 011 each occasioil. a two- to 
three-year-olcl specially selected Abercleen 
Angus builock of highest c~uality was used. 
Storage periods were seven to eight days. 
Bate-Smith and Moral1 coilclucled that "freez- 
ing as such has no inarlied deleterious effect 
on the palatability of the meat". 

m 111e results olltainecl by Empey and hy 
Bate-Smith and Moral1 were, ho~\~ever,  basecl 
on very restricted data and on illaterial which 
~ ~ o u l c l  not 11e considerecl truly representative 

of chillecl ancl frozen beef imported into the 
Uilitecl ICingclom froin Australia or Nelr 
Zealand, froill the point of view of quality, 
freezing conclitions, ailcl storage times. 

Wheil the Meat Proclucers' Boarcl of Ken? 
Zealailcl decicled to seilcl a trial shipment of 
chillecl beef to Eilglaild on the Do77~iniolz 
Moran.rclz in the latter half of 1952 tile K ~ I P  
Zealailcl Departillent of Scientific ailcl Inclus- 
trial Research took the opportunity of ohtaia- 
ing clata 011 the palatability of chillecl; frozen, 
and quick-frozen quarters transported under 
exllort conclitions. Selectecl pairecl sides were 
exailliilecl in Englaad by trained tasting paaels 
fro111 Messrs. J. Lyons a i d  Co. ailcl fro111 the 
British Ministry of Foocl, a i d  both panels 
founcl no sig~lificailt cliffereilces in palatallility 
(Anon. 1952) . There again, ho~\~ever;  oillp 
a sinall aillouilt of illaterial was examinecl, 
only three carcasses being available for 
making the three pairs of comparisoas be- 
t~reen chillecl, ilorillally frozen, a i d  quick- 
frozen beef. 

The trials clescril~ecl b e l o ~ ~  were uilclertakeil 
h y  the C.S.I.R.O. Meat Research Laboratory 
at Caililoil Hill Abattoir, Brisbane, to suplllj- 
a illore reliable anslrer to the questioil of the 
cliffereilces bet~veea chillecl and frozen export 
beef. T ~ r o  trials were made. I11 I~oth, clirect 
coill~arisons of the results of chilling and 
freezing were iilade on pairecl c~uarters. I11 
the first trial 10 carcasses were used and half 
were removed for exailliilatioil 45 clays after 
slauehter. the remainder seven clam later. I11 " ,  
the secoild trial 12 carcasses were user1 and 
four were reinoved at each of three intervals 
- 24, 45, and 66 days after slaughter. The 
hailclliilg of the inaterial at preparation ancl 
rellloval was the same i11 110th trials. As far  
as possible the ~ ~ o r k  was plannecl so that all 
data ~\roulcl be suitable for statistical analysis. 



By P. E. Bouton, A. D. Brown, ancl A. Howard 

D i v i s i o n  of F o o c l  P r e s e r v a t i o n  and T r a n s p o r t ,  C.S.I.R.O., C a n n o n  Hill, Q. 

" and Frozen Beef 
I PREPARATION AND STORAGE OF 

I 
MATERIAL 

I The carcasses used were typical first-quality 
chiller grade. They were selected froin the 
first beasts slaughtered on the day of kill at 

I 
Bortl~wick's Meat-works at NIoreton, about 
two nliles from the Cannon Hill Laboratory. 
The conditions of slaughter xirere as close to 
those recommencled for export chilled beef as 
coulcl be obtainecl duriilg slaughter operations 

I 
for frozen storage. 

I After salving do~vn. one side froin each - 
I carcass was allocated at randoin to chilling 

ancl the other to freezing. In trial 1 bacterio- 

logical sainples were talcen as soon as possible 
after the sides entered the chiller - aitchbone 
area and neck sainples being taken froin three 
pairs of carcasses. All sides were helcl in the 
chiller for 72 hours. Air temperatures and 
bone teinperatures during chilling for trial 1 
and air temperatures for trial 2 are s h o ~ ~ n  in 
the graph below. 

After the chilling period the sides were 
quartered and the quarters to be frozen were 
transferrecl to the freezer and frozen store in 
the norinal manner, being held in store at 
8-10°F. The quarters to he stored uncler 
chillecl coilclitioils were ~\rrapl)ecl in tlvo sterile 
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stockinet wraps and were then transferred a 
distance of t~vo iniles 11y truck, well covered 
with tarpaulins, to the laboratory, where they 
were placed in one of the gas-tight exl~eri- 
inental cool rooms. This rooin had been 
thoroughly washed with soap and water and 
then funligated with formalin. The quarters 
were hung in the cool room and the outer 
stockinet wrap discarcled. Selected fores and 
hinds were ~veighed and placed in the iniddle 
of the stow. 

Bacteriological sainples were taken from 
the aitchbol~e and neck areas. After the door 
hacl been sealed, carbon dioxide was blown 
in. I11 the early stages of trial 1 the carbon 
dioxide in the storage atmosphere was allowed 
to fluctuate between 10 and 15 per cent. but 
later ancl throughout trial 2 it was kept at just 

hung for 24 hours at 50°F to allow the "drip" 
to exude. They were then reweighed and the 
paired cuts examined. Sainples were taken for 
cooking and other tests. For the cooking tests 
a rolled roast -was prepared froin each fore- 
quarter, us in^ the eighth, ninth, and tenth 
ribs. The roasts were prepared by boning out 
the ribs, triinining off extra-n~uscular fat, and 
rolling. The standard length of roll was cut 
off for cooking and then weighed. After pre- 
paration the joints were held at 30°F till 
cooked. For cooking the paired joints were 
placed, with fat, in stainless steel trays sicle 
by side in an electric oven and allowed to 
cook until the teinl~erature of the centre of 
the roast reached 190°F as ineasured by a 
thermocouple inserted in each roast. The oven 
temperature was held at 350°F by ineans of a 
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over 10 per cent. Teinperature mas controllecl thermostat. After cooking the roasts were 
during each trial hut huinidity was not. The weighed, allowed to cool, and then held at 
actual temperatures and hu~l~iclities are shown 30°F till the next clay, when they wels served 
in the figures above and on the opposite page, cold to a panel of trained tasters. . 
the inean temnperature being approximately A steak $ ill. thick was cut froln each rulnl] 
31°F. after the exuosed cut surfaces had been 

REMOVAL OF MATERIAL 
Three days before the proposed clate of re- 
inoval of chilled inaterial froin store, the 
appro1)riate paired frozen quarters were re- 
inoved and transported to the laboratory. 
Bacteriological sanlples were taken and the 
quarters were placed in a rooin at 50°F where 
they were allowed to thaw for 72 hours. At 
the eild of the tha~ving period the gas-tight 
rooin 1vas opened, ~veight loss ineasurements 
inade on the chilled quarters, bacteriological 
samples taken, and the required quarters re- 
moved. The rooin was then resealed and the 
carbon clioxide concentration restored. 

The chilled and thawed quarters were 
coinpared for appearance, broken into l~ut-  
chers' cuts on a band-sa.r\r, weighed, ancl tllen 

removed, and the paired steaks uTere placecl 
on a wire-mesh tray in the oven at 550°F 
and cooked until the centre teinperature 
reached 190°F. When cooked in this way the 
steaks had the appearance and flavour of a 
norinal grill. The steaks were served hot to 
the tasting panel. 

The panel consisted of nine illemhers who 
had been trained to score the various 
attributes of palatability on a scale which 
they had memorized. The personnel of the 
panel clid not vary and ~vhen a lllenlber was 
unavoidably absent, an estinlate of his score 
was inade from the known correlation of each 
member's score ~vith the panel mean. This 
allowed for any sinall perinanent variations 
in the tasters' interpretation of the scoring 
system. 



Bacteriological Examinafion in trial 2 is probably significant, ay~d a coase- 
quence of the higher teinperature and 

In trial 1 the bacterial containination of the humidity. ~h~ meall rates of grol\,tll of yeasts 
carcasses on transfer from the slaugl~ter-floor lllucll sallle ill the two trials corre- 
to the chiller ainounted to a little over 10,000 spolldillg to a 400-fold illcrease in 42 
organisnls per sq. cm. on both the neck and days, 
the aitchl~one area. About one per cent. of 
these .rtTere psychrophilic organis~ns and the 
lxolIortion of these appeared to be greater on 
the neck than on the aitchhone area. These 
figures indicate that a satisfactory standard 
of hygiene was inaintained during slaughter. 
During cooling there was a fourfold increase 
in the total organisms, 11ut there .rITas a slight 
clecrease of psychrophilic organisnls on the 
aitchbone area and about a fourfold increase 
on the neck. 

No data on containination at the coinple- 
tion of slaughter were available froin the 
second trial, but the figures for the end of 
the cooling period showed that at this stage 
the nuinbers of psychrophilic organisins were 
of the same order as in the first trial, while 
the total organisn~s were rather lower. 

Trial 1 Trial 2 

Factor by wl~ich bacterial count in- 
creased over 42 days' storage 1550 16400 

h!tean temperature of air ( O F )  30.4 31.1 
Mean humiclity of air (%)  86 90 

The above results for bacterial develop- 
inent inay 11e compared roughly with the 
results obtained in the recent experimental 
shi~inent of chilled beef from Brisbane to 
Ellgland by S.S. Jason, in which it is esti- 
inated a 6300-fold increase ~vould have taken 
place by the end of a storage period of 42 
clays. In this shipment the mean air tempera- 
ture was 29.3"F; humidity was not measured. 
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In both trials the 'aumber of organisins Weiqhi- Losses - 
a ~ l ~ e a r e d  to be fairly constant during frozen 
storage, 11ut the low counts made it dificult 
to coine to any clefinite conclusion on the fate 
of the organisins during frozen storage. 

During chilled storage, the inesophilic or- 
ganisins became an insignificant proportion 
of the total count before the first reinoval of 
the quarters (after 21 days' storage). I11 trial 
1, grolvth of both bacteria and yeasts was 
solnewhat inore rapid on the neck than on the 
aitchboi~e but this was not evident in trial 2. 
If the figures are averaged and reduced to the 
equivalent of 42 days' storage for both trials, 
the bacterial growth inay he suininarized as 

- 
The weight losses during trial 2 were very 

steady throughout the storage period. Large 
variations were evident between carcasses; 
these, however, were associated not with car- 
cass ~veight but presuinably with fat coverage. 
When results for both trials are expressed as 
percentage loss in 42 days the figures are as 
in the follo~ving table, which includes also 
data froin the Jason and Dominion Monarch 
sl~ipinents (the latter froin New Zealand to 
England). Weight-loss data were not obtained 
on the frozen quarters. The slightly higher 
average weight loss in trial 1 is in accord with 
the relative huinidity and with the decreased 
rate of lnicrobial development. 



Percer~tage Loss in Carcuss T e i g h t  i i ~  42 Days 

A1.1'. 
Trial 1 Trial  2 S'S' Don~inion 

Jason 
Monarch 

Crops 6.2 3.3 2.8 1.1 
Hiilds 2.5 . 2.7 2.3 1.0 

Appearance 
The appearance of the quarters 1vas sinlilar 

at coinuarable tinles in the two trials. 
Throughout storage, the thawed quarters 
sho~h!ecl good colour on the outer fat and the 
inner surfaces of the rills s1io.rved a natural 
yellow with recl flecks. In inost tha~red 
quarters the original cut surfaces were in 
good condition, except for soine necks ~vhich 
were dark and a few rib ends which were 
rather dried out. 

At the encl of three weeks, there was definite 
l~leaching of the outer fat on the chilled ineat 
but little or no greying. There was also sonle 
clarkening of the lean uncler thia fat coverage 
and on areas unprotected by fat. At this 
stage the original cut muscle surfaces were 
grey-l~rown and slightly moist, giving an un- 
attractive appearance. With progress of 
storage the cut areas dried out and were not 
so unattractive, 11nt the external fat beca~ne 
some~vhat grey ancl darkening progressed on 
unl~rotected lean. Connective tissue on the 
shank and backbone tended to clry out and 
beconle translucent 011 the chillecl sainples. In  
the first trial it was notecl that the spinal 
furrow was much inore normal i11 appearance 
011 the chilled than on the thawed quarters. 

The colour of the lean surfaces of the but- 
chers' cuts which had 11een exposed for 24 
hours was allnost invariably paler on the 
chilled sample than on its frozen pair, and 
in the first trial this xras frequently noticeable 
 rhea the quarters were being broken up on 
the saw. The general inlpressio~l 1vas that the 
storecl chillecl sanlples were paler than fresh 
chilled meat, and the frozen not very different 
fro111 the fresh. The differences in colour of 
the lean are not of a nature to make any 
difference in acceptability, except in so far 
as they may be used as a criterion of the 
inethocl of storage. 
Colour Measuremenfs 

Attenlllts were nlacle to folloxv colour 
changes in 110th leal1 ancl fat by means of a 
s~ectroreflectometer giving percentage reflect- 

ances of the standard C.I.E." trichromatic 
colours. 

In trial 1 the reflectance of the fat was sig- 
nificalltly higher in the I~leachecl cliilled 
sanlples and there was evidence of a decrease 
in saturation and a shift froill recl to yello~v. 
In trial 2 no sig~lificant clifferences were 
founcl. T'Vith fresldy cut surfaces of lean there 
was no significant difference in reflectailce in 
either trial, hut in trial 1 there was evidence 
that the red colour was rather lllore saturatecl 
in the chilled samples. 
Loss o f  T e i g h t  in Frozen c~nd Chilled Carcasses 

of Beef during Various Periods of Storage 

V t .  Loss in Larcasses 
(oz/100 111 wt.) 
Y+ 

Frozen Chilled 

Trial 1 
42-49 days 

Trial 2 
2 1  days 
42 days 
63 days 

Drip from Bufchers' Cuts 
The change in weight of butchers' cuts over 

24 hours is due to losses froin clrip ancl to 
losses or gains froin evaporation or condensa- 
tion. In these tests it has not 11een possible to 
separate the two factors, and i t  is to 11e ex- 
pected that the evaporatioll and condensation 
effects will vary coi~sicleral~ly froill reinoval 
to reinoval as they depend on the atmospheric 
hunlidity. However, the results fro111 trial 2 
showecl that although there was a significant 
difference I~et~seea the inean results for the 
three removals, the relative figures for the 
different cuts were consistent. 

The extent of the losses can 11est 11e sum- 
nlarized 11y converting thein to a carcass 

QColour can lje s~~ecif ied in a three-cIimc~~sio~l_al 
system, e.g. by three soitable pritliary colonrs. The  
Coi~ltilission Intenlatio~iale d'Eclairage (C.I.E.): or 
International Cotllinittee on Illuinitiatioti (I.C.I.) , has 
defined by means of spectral curves three standard 
colours which can 11e mixed in sui tal~le proportions 
to iliatcli visually any colour. The  trichrotllatic co- 
orditiates of the latter may then I J ~  calculated fro111 
the aluounts of the standard colours used. See, for 
instance, "Colorimetry", 11y Deane B. Judd ( U S .  Bur. 
Stand. Circ. No. 478 (1950) ). 



average ancl expressing the losses as ounces 
per 100 pouncls of carcass weight. The results 
are set out in the table on the previous page. 
OH-Qlavours of Fa+ 

I11 trial 1 peroxicle values were ineasured on 
the fat of the rouncl. No clifferences were 
founcl bet~\~eea chilled ancl thawed quarters, 
ancl the values mere all too lox\? to expect off- 
flavours to be readily noticeable. In trial 2 
fat samples .cvere taken at the second reinoval 
ancl cooked and tastecl without any trimming. 
Insl~ection of the results sl- ,wed that inost of 
the tasters founcl few off-flavours or odours, 
and the panel as a .c\dlole could not detect any 
consistent differences. I t  is to be noted, 11o.ri~- 
ever, that two or three tasters fotuld strong 
off-flavours in some samples, ancl these tasters 
agreecl in finding the strongest off-flavours 
aillong the chilled samples. 
Loss on Cooking 

Overall losses froin preparation to com- 
 leti ion of cooking were cleterinined for the 
roasts. No statistically significant differences 
were notecl 11et~veen chilled and frozen samples. 

I Palatability 
I 

I Each ine~nber of the tasting panel scored 
the cookecl lean for off-flavours and odours; I strength of typical meat flavour and odour; 

I tendenless, juiciness, ancl colour ; and general 
I 
I acceptability. In assessing tendenless, for in- 

stance, the following scores 1j7ere used: 
Very tender 8 
Tender 6 
Slightly tough 4 
Tough 2 
Very tough 0 

I Practically no off-flavours or off-odours 
were cletected in the lean of either the chilled 
or frozen samples. 

There were no statistically significant differ- 
ences in the palatability scores between the 
chilled and Irozen sainples except in teader- 
ness - the chilled lean was slightly inore tea- 
der than the frozen in both trials. The dif- 
ferences were not important, ainounting only 
to 0.35 ancl 0.43 of a unit in trial 1 ancl trial 
2 respectively. 

There were no differences in the colonr of 
the cookecl, chilled, and frozen lean, despite 
the ~revious clifferences in the appearance of 
the uncooked samples. 

CONCLUSION 
FT11en siinilar carcasses are held in storage for 
the saine time, 110th as frozen quarters at 

8-10°F and as chillecl quarters at 31°F allc1 
86-90 per cent. relative humidity, the cllilled 
lnaterial steadily deteriorates in appearallcc 
owing to bleaching and greying of the fat allcl 
to darkening of lean tissue unprotected by fat. 
Tha~ved frozen quarters, on the other haacl, 
change little in appearance except on the cut 
surfaces. Over periods likely to obtain in 
exllort of chilled beef to the United Kingdom, 
the deterioration in appearance of the chillecl 
product is sufficient to make it less attractive 
than the frozen beef. 

When the quarters are broken up into but- 
chers' cuts the exl~osed surfaces of lean are 
lighter in colour on the chillecl quarters, par- 
ticularly when the quarters have 11een exl~osed 
for 24 hours. Neither colour is unattractive. 
The clifference in -colour of the lean is not 
noticeable when the ineat is cooked. 

After breaking up into butchers' cuts the 
frozen inaterial loses considerably more 
weight than the chilled, and the cliffereace in 
loss inay anlount to soine 4 111 per carcass. 
This comuarison. however. does not take into 
consideration losses cluring preparation, stor- 
age, and thawing. 

Carefully controlled palatability tests have 
failed to show anv difference in odour. 
flavour, juiciness, colour, or general accept- 
ability of roasts ancl grills froin the chilled 
and frozen material. A small but significant 
difference in tenderness has been established 
in favour of the chilled material. I t  is to be 
noted, however, that differences in tenderness 
could presumably be offset by suitably ten- 
clerizing the frozen product after thawing out. - 

Thus, it appears froin the present data that 
for short-term storage the only iinl~ortant 
point in favour of chilled beef lies in its sinall 
amount of "drip". If the tendency for frozen 
beef to drip excessively could he prevented 
there would 11e little, if any, difference in 
favour of the chilled meat. 
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Investigations ort a rtew method of corttrolling wastage of oranges clue to 
green rnoulcl have been carried out at the Citrus Wastage Research Labora- 
tory controlled by the C.S.I.R.O. Division of Food Preservatiorc ancl 
Transport and the N.S.W, Departnze~tt of Agriculture at Gosford, N.S.W. 

THE RESULTS OF THESE IKVESTIGATIONS" HAVE 

been so promising that it is considered worth 
while issuing recoinnlendatioils on how to use 
the method. 

The cheinical which has proved so potent a 
fungicide against green lnould (Penicilliunz 
cligitatui~r) is sodiuin orthophenylphei~ate, 
which is soluble in water, possesses a slight 
but not unpleasant odour, and does not cor- 
rode wood or metal. 

In a coillinercia1 trial at Gosford on 20,000 
cases of oranges, the estiinated cost of the 
treatment per case was only nine-tenths of a 
~ e n n y ,  which is cheaper than dipping in solu- 
tions containing borax, boric acid, and wax 

"Also published in Agric. Gaz. N.S.V.  65: 394-5, 
412-1 3 (1954,). 

as recoininended by Hall and Long (1950).  
Other advantages of the new process are: 
t~ It  is inore effective than the borax dip. 
e If the fruit is rinsed by nieans of sprays, 

only one tank is needecl - for dipping. 
@ The dip need not 11e cllaaged frequently. 
e After being used as a dip, the socliuin 

ortl~ophenylphenate solution is suitable for 
disinfectiilg the packing shecl, sterilizing 
inachiilery and field cases, and ~vashing 
don711 ~\ralls, floors, and so on; the effect of 
the applications lasts for sonle time. 

RIND INJURY 
The chief disadvantage of the treatinent is that 
the skin of soine fruits, especially early Navel 
oranges, is burned by the sodiuin ortholhenyl- 
pheilate solution as show11 in the illustration 

Cf~eck ing  the te~nperatnre of the (lip at the Citrus Vas tage  Research Labornto~y,  Gosforrl. 
( T h e  temperature should not exceed 90°F.) T h e  fruit is  conveyed f 7 0 7 7 2  the dip tank 
nnder zvater sprc~ys ( o n  right), into n washing trmk, and then tlzroz~gh the ilrier ( i n  

background). (Photo.: N.S.W. Department of Agriculture.) 



By J. IC. Long aiicl E. A. Roberts 
New Sout l~  Wales Department of Agriculture. 

on page 70. Recent investigations have shown, 
ho~vever, that this danger can he overcoine 
by controlling the alkalinity of the solution. 
The illethod has been tested so far only on 
fruit from. the central coast of New South 
Wales but it is expected that it will be satis- 
factory for other areas, as similar treatments 
have been used in the U.S.A. 

,4t one stage in the investigations the 
sodiuin orthophenyll~henate solution was al- 
lo~ved to dry on the fruit, but this resulted in 
inore skin burn, iiicreasecl shrivelling, and 
coilsequeiltly a reduction in the attractiveness 
of the fruit. By rinsing off the sodium ortho- 
phenylphenate, these defects are overcome 
without appreciable effect on moulcl control. 

WASTAGE CONTROL 
Very effective control of green inould wastage 
has been obtained by the use of the new dip 
in both commercial aiid laboratory trials. In 
practice, however, tlie degree of control ~vill 
clepend greatly on the condition of the fruit 
at the tiine of dipping. The presence of in- 
juries due to bad handling, fruit-fly stings, 
and the like will increase wastage even in 
treated fruit. It is well kno~vn, too, that an 
increase in the interval between injury (and 
consequent infection) aiid the tiine of appli- 
cation of a fungicide will decrease the degree 
of control. I t  is clear, therefore, that satisfac- 
tory results can be assured only if fruit is free 
from marked iniurv and is treated as soon as , , 
possible after picking. 

To apply the recoininended procedure in ,a 
packing house, tlie fungicidal solutioii is in- 
corporated in the first (or ~vashing) tank. It  
is subsequeiitly removed from the fruit either 
by water sprays or by passing the fruit 
through a seconcl tank containing water aiid, 
if necessary, a detergent. The fruit is then 
passed through a drier before being graded 
and packed. To avoid injury to the fruit 
rind, tlie alkalinity of the fungicidal tank inust 
be coiltrolled by the addition of sodiuin hy- 

droxide (caustic soda) . Coilnnonly used 
alkaline detergents, such as "M.1" and "M.3", 
mayealso be included in the first tank, the 
temperature in whikh should not exceed 90°F. 
The fruit should be in contact with the fungi- 
cidal mixture for two minutes, but no longer. 
If a power blackout or inachinery breakdown 
occurs, the fruit in the dipping tank sl~ould 
be reinovecl immediately, rinsed, and dried. 

MAKING THE SOLUTION 
To make 10 gal solution dissolve 2 111 commer- 
cial sodium orthophenylphenate (containing 
about 73 per cent. of the pure salt) in hot 
water. Dissolve 0.1 Ib coininercial caustic soda 
in cold water, stirring gently and avoiding 
sl~lashing. When both coinpounds are com- 
pletely dissolved, pour the solutions into the 
tank, which should be partly filled with water, 
add water to make up 10 gal, and mix 
thoroughly. Check the alkalinity of the mix- 
ture as explained below and add inore caustic 
soda if necessary. 

Wa~r~ing.-Both soclium orthophei~ylp1iei~- 
ate and caustic soda can burn the sltin on 
contact: this should be guarded against 11y 
wearing rubber gloves, and sl~lashing of the 
solution should be avoided. Repeated contact 
with sodiuin orthophenylphei~ate inay cause 
a drying of the skin siinilar to that caused 
by cement. Both coinpounds should be stored 
in air-tight containers as the changes resulting 
from contact with air make thein more likely 
to injure the rind of the fruit. 

ESTIMATION - OF ALKALINITY 
Alkalinity is generally ineasured on a scale 
called the pH scale, which ranges froin 0 to 
14. A pH value of 14 represents inaxiilluin 
alkalinity, and a lesser pH value lower allta- 
linity. Estiinations inay be carried out quite 
readily by ineans of pH indicator papers 
which, on dipping in a solution, develop a 
particular colour depending oil the pH value 
of the solution. The test paper should 11e 



cli~l~ecl into the solution and the colour pro- 
clucecl on the paper nlatchecl i~~znzeclintely with 
a colour on-the standarcl chart supplied with 
the papers. Merck's special indicator papers, 
with a pH range fronl 9.5 to 13.0 have been 
founcl satisfactory. 

Values for pH ranging fro111 11.7 to 12.0 
have proved quite suitable for Gosford fruit, 
but a value of less than 11.7 increases the 
1~0ssibility of rind injury. If the pH value of 
the clip is founcl to be less than 11.7, caustic 
soda should he acldecl and the pH level re- 
checked. If the dip is to he used at 90°F, 
the PH estimation nlust be nlacle at 90°F. 

MAINTAINING ALKALINITY 
The two nlain factors ~vhich reduce the alka- 
linity of the solutioil appear to 11e exposure 
to air and contact ~r i th  fruit, that is, with the 

caustic soda to the tank, it is first clissolved 
ill a bucketful of the original tank solution, 
poured back into the taillc, and inixecl 
in thoroughly. 

It cannot be en~phasizecl too strongly that 
pH is the only reliable inclicator as to whether 
the solution ~vill cause rind iajury. 

MAINTAINING LEVEL OF SOLUTION 
The level of solution in the dip tank will, of 
course, fall as some of it is renlovecl by the 
fruit. The anlount reinovecl ~vill probably be 
of the order of 30-35 gal per 1000 cases of 
fruit, and this should be replaced from time 
to time by adding a solution ma.cle by clis- 
solving 2 Ib sodiunl ortl~ophenylpheilate and 
0.1 111 caustic soda in 10 gal water. After the 
fresh solution has 11een aclded the pH should 
1,e checlred. 

Rind injzsry on early Navel oranges d z ~ e  to fazrlty col~t lol  of alkalinity i n  the sodiz~rn o~thophenylphenate dip. 

fruit passing through the solution. Thus the 
alkalinity of the solution will drop even 011 

standing, and the rate of fall ~vill increase in 
accorclance with the quantity of fruit passing 
through. 

The ainount of caustic soda that is needecl 
to nlaintain the alltalinity of the solution will 
vary froin shed to shed, and until experience 
has 11een gainecl by individual sheds, the 
alkalinity will need to be checked either daily 
or after every 1000 cases of fruit, whichever 
is the inore frequent. When the pH value has 
fallen below 11.7, the addition of about: 1 111 
of caustic soda for every 100 gal of solution 
will probably 11e founcl adequate to increase 
the pH to the required level. When adding 

CHANGING THE SOLUTION I 

I11 the commercial-scale trial at Gosford, 
20,000 cases of fruit were treated in a tank 
containing 300 gal of dip before it uTas found 
necessary to clrain, clean, and refill. Thus, to 
find the amount of fruit ~vhich may be treated 
without rel~lacing the solutioa, inultil~ly the 
tank capacity (gal) by 60. For example a 
tank containii~g 100 gal of solution should be 
capable of treating 6000 cases. 
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Seaweed as a Food 
By A. S. F. Ash 

Divisioil of Food Preseivation ancl Transport, C.S.I.R.O., Homebush, N.S.1V. 

SEAWEEDS ARE MARINE REPRESENTATIVES OF 
the algae, a group of simple plants which in- 
clucles the' microscopic diatoins ancl illany 
sinall fresh-water organisills such as Chln~ny- 
clo~~zo~zci~ and Chlorella. Like other plants the 
seaweeds contain chlorophyll and require sun- 
light, carbon dioxide, ancl minerals. They are 
coinillonly anchorecl to rock by a sucker-like 
clislq, the holclfast, fro111 whicl~ nlay arise a 
11ranchecl stipe (stalk) carrying the froncls. 

There are no roots, nutrients being all- 
sorbed through the froncls. A coi~~i l~oi l  classi- 
fication is accorcling to colour: I~rowa, red, 
green, and blue-green. Only the inore prolific 
brown and red seaweeds, in ~vhich the colour 
of the c l~ lo ro~~l~y l l  is masked by that of other 
~igments,  are econoinic possibilities as foods. 

Seaweed is inentioiled in early Oriental ancl 
R o \ ~ ~ a n  texts and through the ages has Ileen 
used as food and ineclicine in China and 
Jal~an. In the coastal areas of Europe, sea- 
~veecl has long been used as a inallure and 
for cattle food, but only to a very limitecl- 
extent as huinan foocl. In South Wales, how- 
ever, "laverbread", macle froin Polpl~yrn 
lc[cininta, is a familiar comestible. 

Seaweeds resemble land 111aats in 11eing 
precloininantly carbohyclrate in composition. 
In the I~rowa algae, e.g. Lar~zirrul-in, the carbo- 
hvdrates are chieflv mannitol. laininarin. and 
the cell-mall substances alginic acicl, cellulose, 
and fucoidin (see table ollposite). There are 
virtually no free reducing sugars. D-Mannitol, 
a hexahyclric alcohol, is consiclered to be the 
primary product of photosy~~tltesis. I t  has half 
the sweetness of cane sugar but can 11e utilized 
in the body only to a liinited extent. Mailnitol 
is used on some edible products as a dusting 
powder. Laminarin, the reserve carbohydrate 
analogous to starch, is conlposec1 of chains of 
about 20 D - g l ~ ~ ~ p y r a l l ~ ~ e  units. It is found in 
the froncls ancl reaches a inaxiinunl before the 
new season's growth commences. A potential 
source of glucose, laininarin is well utilized 
11 y farin aniinals (Wood~~rarcl 1951 ; Black 

1953) . ~ o n ~ i l l o n  cellulose occurs in the cell 
wall but the chief structural substance in the 
bro~vn algae is alginic acid, a polymer of 
l+4-P-~-mannuroilic acid. The nutritive value 
of alginic acid still appears to 11e doubtful. 
Alginates are usecl in foodstuffs to inlprove 
texture and as enlulsifying agents and are 
being employecl in inany inclustries on an 
increasing scale. The cell-wall constituent 
fucoidin, a polysaccharicle sull~hatc ester of 
L-fncose, is proba11l.y of no value as a food. 

Sensorzcll Estrenses ira tlze Carbohyclrate 

Littoral 
Sublittosal 

Searveed 
Seaweed Ascopl~yllunr 

Laminal.ia 
Carbohydrate 

nodosz~m 
cboz~stoni 
(Froncl) " (Whole 

(% of dry 
Plant) " 
( %  of dry 

rvt.) 
rvt.) 

D-i\Iaimitol 5 -27 6 - 12 
Laminarin 0 - 36 2 - 7 
Alginic acid 11 - 24 24 - 28 
Cellulose 4 - 5  2 - 3 
Fucoiclin (Marc11 1946) 4 7 

" Data after Black (1948n, 1948b) ancl Woodward 
(1951). 

Carbohydrates of the red algae, with the 
exception of agar, have 11een less extensively 
studied. Agar, iinportant because of its use in 
bacteriological media, is found in algae of the 
subclass Florideae. I t  is a gelatinous cell-mall 
sul~stance collsisting essentially of 1+3-D- 
galactopyranose units esterified with sull~huric 
acicl. Agar iliay be usecl as a stiffener in 
making confectionery and llreacl. It is also eni- 
~ l o y e d  as an embedding jelly in a variety of 
canned foods, which i t  protects froin ineta1 
contamination, ancl in the transport of cooked 
fish (Irving 1953). Agar probably has no 
nutritive value hut it is an excellent laxative. 
Certain red seaweeds such as Chonclrns cris- 



T h e  brolun seaweed Ecklonia sadiata; n conzrrton 
Azistralian represe7ztative of the Lonlinnriales. 

(Photo:  Miss Isobel Bem~ett.) 

~ Z L S  and Gigcrrtilza stellntc~ contain carraghee- 
nil1 ("Irish 1110~s"). This call 11e usecl as a 
substitute for agar, being siinilar i11 composi- 
tion. The polysaccl~arides of sea~veecls have 
recently been reviewecl by Mori (1953). 

The protein of sea~veed, as of other plaats, 
is less easily assilllilatecl than ailillla1 protein. 
Feeding tests on rats sho~ved that the protein 
of 11ro1\~n algae (seasonal variation. 5-15 per 
cent. clry weight) had a l o ~ v  l~iological value 
(Bender et nl. 1953).  111 any case, these 
authors couclucle that if 11rolva algae call 11e 
fed o~lly to the extent of 10-20 per cent. of 
the cliet (Black 1953) , the protein contribu- 
tion is  negligil~le. The recl seaweed Rkocly- 
~rzenirc pcd77zcctu, which hacl a relatively high 
 rotei in coiltellt (23.5 per cent. dry ~veight ) ;  
was better utilized by the rats hut \\~oulcl 11e 
clifficult to harvest separately. Coulson 
(1953cc) fouilcl all the essential a~llillo acicls in 
hydrolysates of algal proteins. Histidine was 
present 0111~' ill trace alllou~lts 11ut was not the 
lilllitillg factor in the feecliilg experiments. 

Al~l)reciable quantities of free a~ l l i~ lo  acids 
occur in Ln7lzi7earin clousto7zi and Xhocly7izenin 
1~cclr7anta but, in general, the non-protein nitro- 
gen of seaxveeds is chiefly peptide (Charming 
and Young 1953; Coulso~l 19536). 

The fats of seaweeds are of little practical . 
importance. Ho~vever, the sterol fucosterol, 
~vhich occurs chiefly in the brorrn algae, call 
he converted into cllolesterol (Hey, Honey- 
man, and Peal 1950) ancl is of potential value 
to the pharmaceutical industry. 

Sea~veeds are a valuable source of nlillerals 
ancl vitamins. All the eleinents required for 
nutritio~l are represented (cf. Wood~vard 
1951).  Many species have a high iocline con- 
tent (0.03-1.5 per cent. dry rveight); sollle of 
~vhich is present in organic combination, 
l ~ o l ~ a l ~ l y  as an iodiilated tyrosine. Vitalnil1 A 
appears to 11e absent but p-carotene, ~vhich is 
converted to vitamin A i11 the ai~iinal body, is 
widely clistributed (Carter, Heilbron, and 
Lythgoe 1939). Vitainins B, and Bp are 
kno~va to occur (Luncle 1939) and also vita- 
inin B,, (Ericson 1952; B5nhidi and Ericson 
19531, \\dlich has not previously heen fouild * . 

in plants. The concelltratioil of B,, can he as 
high as one ulicrogra~ll per gram dry weight 
of alga. The ascorbic acid colltent compares 
well with that of green vegetables (Hgygaard 
a i d  Rasmusseil 1939; Lunde 1939).  I t  has 
heel1 suggestecl that vitanlill D is  also present. 

I t  can be seen that sea.r\7eeds compare 
favourably ~vi th  land plants as sources of 
dietary coastituents. However, they are less 
cligestible and less palatable thail the colllllloll 
17egetables and are unlikely to 11ecome a sig- 
nificant part of the diet of Western races. 
Oriental peoples have probably developed an 
iiltestillal flora capable of digesting the algal 
carbohydrates. 

Sea~veed is probably of greater value as a 
stock food (FTooclward 1951; Black 1953).  
The lllillerals and vitalllills are the lllost im- 
portant coatribution to the anillla1 diet but a 
consideral~le part of the carbohydrate is also 
utilized. Pigs, sheep, ancl horses call benefit 
fro111 the iilclusio~l of seau~eecl illeal (approxi- 
~llately 10-20 per cent.) in their food. Poultry- 
foocl trials have beell encouraging 11ut illore 
than 10  per cent. of the ineal upsets the 
llli~leral metal~olism of the bircls. Trials in 
Scotlailcl (Dunlop 1953) suggested that ~ 0 ~ 7 . 5  

fillcl the nleal rather uilpalatable but ~vhea  i t  



was accepted there was a positive response in 
the fat content of the milk. The use of sea- 
weed as a stock food did not appear to affect 
adveisely the meat and dairy products. The 
digestibility and nutritive value of seaweecl 
vary in different seasons of the year but, as 
Black (1953) points out, this is a marked 
feature of illost farin foods. 

Sea~veed is also valuable as a illallure 
(Irving 1953), chiefly owing to its high 
potash content and the presence of trace 
metals. Although lower in nitrogen and phos- 
phorus tllaa typical farm manure, i t  has the 
advantage of being free froin weed seeds and 
tlle spores of crop diseases. Furthermore, it 
improves the texture of light soil. 

To make the best use of seaweed, it should 
be harvested efficiently at a time when the 
desirecl coinponents are at optimum concen- 
tration. Practical means of harvesting have 
been designed by the Institute of Seaweed 
Research in Scotland (Wooclward 1952). I11 
the Pacific, the giant I ~ r o ~ v n  seaweed, Mnc- 
rocystis pyrifera, should be particularly suit- 
able for harvesting coillmercially. Crihh 
(1954) has studied its distribution in Tas- 
inailian waters and estiillated that, on the 
l~asis of three harvests per year, a mininluin 
of 35,000-44,000 tons of air-dried weed could 
be obtained from the 30,000 acres of iitacro- 
cystis beds surveyed. 

To decide the best times of the year for 
harvesting, one requires a study of the 
seasonal variation in co~llpositioil (e.g. Black 
1948a, 1948b, 1949). This is of the greatest 
iin~ortance to industries engagecl in the isola- 
tion of cheil~icals froin seaweed and is also 
a valuable aid to the interpretation of nutri- 
tional trials. 

At a time when attention is constantly being 
focused on the increasing population of the 
world ancl the inadequacy of food supplies, 
the potential value of seaweed cannot be ig- 
norecl. I t  is, of course, important to ensure 
that an increased use of seaweed and its pro- 
ducts does not involve the plunclering of 
resources. A percentage of the seaweed lllust 
be left after each harvest and adequate tiine 
allowed for the regelleration process. 
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THE LABORATORY EXAMINATION OF CANNED FOODS-Vl 

Earlier articles irt this series appeared irt the Food Preserva- 
tion Quarterly, Volurize 31  (1953) ,  pages 3-8 and 21-33, 
nrtcl Volur~ze 1 4  (19541,  pages 8-18, 26-31, and 46-52. 

i 
I WHEN A CANNED FOOD IS OPENED FOR EXAWII- ail inclined position against the edge of the 

nation, the first deternliilatioll nlacle is usually dish. The canned product is elnptiecl on to 
that of the net zoeigl~t, which is the gross the screen and distributed evenly ~vithout 
weight of the can and contents less the weight crushing. Cupped halves of i~eaches, apricots, 
of the clried einpty can. The net ~veigllt nlust etc., are placed cup downwards to permit 
conforin with the stated weight of colltents on drainage. For spinach a slightly different pro- 
the label of the can. c ~ d u r e  is recoininended : the can is invertecl on 

ll1 lllallY paClcS, SUCll as solicl meat packs, the screen, then raised to leave the spiaach 
IIie fnlits, soulIs, jams, alld fillit juices, the in a n~oond. The screen is not tilted and the 
llet .cYeight the alnount of edible spinach is allowed to drain uilclisturbecl 
illaterial in the can. But in packs in liquicl (Townselld et 1954). 
media, such as vegetables in brine or fruits in After draining for exactly two nlinutes the 
syrup, tile anlount of usable foodstuff nlay be screen is returned to the dish on the balance, 
less than the net contents. Syrups froill and the additional weight of the ~ ~ r o d u c t  is 
cannecl fruits inay or lnay not be consumed, recoided as the drained weight. 
and 13riaes froin canned vegetables are usually 
cliscarcled. With brine and syrup packs, there- SIGNIFICANCE OF DRAINED WEIGHT 

C 
fore, a drained weight is detern~inecl. LIMITS 

DRAINED WEIGHT 
The drained weight of a canned food is deter- 
nlined priinarily as an approximate nleasure 

By coilveiltiollal procedure, origiilally laid of the amount of solid foodstuff that was 
down in America (cf. U.S. Food and Drug filled into the can before processing. Canned 
Adininistration 1951), drained weight is esti- fruits almost always give drained weights less 
mated by enlptying the conteiits of the can on than the fill-in weights because of osnlotic 
a circular screen of standard dimensions. For shrinkage in the sugar syrup and the effects of 
proclucts other than tonlatoes an 8-mesh wire processing on texture. Canned vegetables, 
screen (0.097 in. square openings) is speci- however, nlay increase in weight when cannecl 
fied, and for tomatoes, a 2-mesh screen (0.446 since the osinotic effect in the dilute brine is 
in. opeiiillgs ~vitli the wire 0.054 in. diameter) in the opposite direction. Hirst and Adain 
(Association of Official Agricultural Chenlists (1938, 1939) investigated very thorougl~ly 
1950; Royal Australian Chemical Institute factors affecting tlle drained weights of Eng- 
1952). For cans containing less than 3 113 the lish canned fruits and vegetables and con- 
scieen has a cliailleter of 8 in., and for larger cluded that variety, maturity, syrup strength, 
cans, a diameter of 12 in. processing coi~ditioi~s, ancl storage period were 

Drainecl weight screens are preferably made all sigllificallt factors. 
froin a illeta1 which does not corrode, such as Minimuin liinits for drained ~veigl~t are 
stainless steel. The screen is placed on a suit- coininonIy included in specificatioi1s and 
able light dish and counterpoised on a standards for packs in liquid inedia to ensure I 
balance. The function of this dish is sinlply that the consunler is given reasonable fill-in 
to protect the scale pan. The screen is tllen weights of solid foodstuff. For some packs, it 
lransferred to another dish and supported in is also necessary to lay down maxi77rz~7ia 
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Critical coininents on the procedures describecl, and 
suggestions for nlodified or alternative nlethods 
found to be useful in practice, will be welcomed. 

clrained weight limits to provide for an ade- 
quate anlount of free liquid to perinit heat 
transfer by convection. Leafy vegetables, such 
as cabbage, spinach, and silver beet, are 
most affected, since they are readily coin- 
~ressible after blanching and there is a risk 
that the fill-in weights may exceed safe limits. 
Thus in the Conlilloilrvealth Food Specifica- 
tions (1952) for canned silver beet both maxi- 
n~uill and minimuil limits for clrained weight 
are laid down. 

! 

Drninecl nrad Net Veights  for Canrred 
Silver Beet 

Drained Weight Minimum 
r--'--- Net 

Can Size hlinimlul~ Rlaxin~ltn~ Weight 
(oz) (oz) (oz) 

No. 29 19 21 28 
No. 10 -60 66 96 

Heat processes are also specifiecl which are 
11acteriologicall~ safe only when the fill-in 
weight is in line wit11 the inaxilllulll clrainecl 
weight requirement. NIaxinluin linlits are not 
im~osecl for other vegetables since, ill-general, 
the fill-in weights are restrictecl by the nature 
of the products. 

SOMERELATED PROCEDURES 

After the clrainecl weight determiaatioa, the 
clrainecl solids froin packs of inixecl cliced 
vegetables (Royal Australian Chenlical Insti- 
tute 1952) and fruit cocktail (To\vnsend et al. 
19544) nlay 11e exalllilled to deterlnine the 
~roportions of components. For this purpose, 
the drained solicls are transferred to a large 
plate and the various individual compoi~ents 
are separated - for example, with a rubber 
plate-scraper - anc weighed. The meight of 

each component is ex1)ressecl as a percentage 
of the total weight of all the components. I: 

The bean content in baked-beans-in-tomato- 
sauce and similar packs nlay also l ~ e  deter- 
llliilecl by inaking use of the 8-mesh screen. 
The screen with the product is held in water 
for a short period and gently shaken, the 
product is washed in running water until free 
of the packing meclium, then drained and 
weighed. When coolnposite packs, such as meat- 
and-vegetable ration and chili con carne, are 
treated in this way, it is ~ossible to determine 
the prol~ortions of the components si~llllly by 
sel~arating and weighing the individual corn- 
  on eats as describecl in the prececling para- 
g r a ~ h .  

COUNT 
Specifications and standards for canned foods 
which consist of a sinall num11er of discrete 

Apparntzcs for detern~inat ion of rlrrrined weight.  



u~lits  or pieces coillil~oilly prescribe liillits for 
the COILTL~,  i.e. the number of units i11 the can. 
For instance, the Exports (Canaed Fruits) 
Regulations (1938) specify that caililed 
peaches of standarc1 quality shall coiltaiil not 
less than six nor Illore thail 20 halves per can. 
Cans containiag 6-8 halves are labelled "Large 
Cdunt", 9-12 halves "Medium Large Count", 
13-15 11alves "Meclium Count", ancl 16-20 
halves "Small Count". 

The couilt is deterilliiled 011 such packs as 
peaches (halves), asparagus spears, pine- 
apple (slicecl) , cherries, Vienna sausages, etc., 
but ol~viously packs such as peas are not 
counted. Reasoilable liinits for the count in 
a~11r6priate packs are desirable for the main- 

.tenance of standards of quality, l~articularly 
in relati011 to appearance and uaiformity. I11 
turn, the il~aiilteilai~ce of stailclarcl couilts cle- 
~ e n d s  upon satisfactory size gracliag of the 
raw proclucts. 
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WORK OF TI4E FISH PRESERVATION l ~ ~ e l l t  of melaain-like substailces from tyrosin 
SECTION in certain tissues of cooked pra~vns. 

The Fish Preservatio~l Section has a staff of 
one research officer, three tecllnical officers, 
and three techiiical assistailts clistributed be- 
tween the Divisioilal Heaclquarters at Home- 
bush ailcl the t ~ v o  braach laboratories situated 
at Hobart, Tas., and Eden, N.S.W. 

Fui~dainental i~lvestigatioils carried out l ~ y  
this Sectiou are as follo\~s:  

e Studies of sollle aspects of the denatura- 
tioil of the proteil~s of froze11 fish muscle. 

o The degraclatioll of urea and trimetllyl- 
anliile oxide in the flesh of elasmol~ranch 
fishes during bacterial' spoilage and as the 
result of heat processing. 

Heat iaactivation of the enzyllle tyro- 
sinase, ~vhich is respoiisihle for the cle-\~elol~- 

@ Development of techniques for the rapicl 
estilnatioll of volatile bases in fish muscle. 

Alqllied iilvestigatiolls uilclertakeil by the 
Sectioil i~lclude work on a variety of fish, 
shell-fish, a i d  crustacea. The problems dealt 
~ \ , i t h  to spoilage during holdiilg in the 
icecl conclition, and deterioration in quality 
of frozen ailcl caililed proclucts during pro- 
cessing ancl subsequellt storage. Experiillental 
~irork ainlecl at improving the quality of 
caililecl fish products is carriecl out in the can- 
nery of the Division's Cail~liilg Section. The 
Sectioil illaiiltaills close coiltact ~vi th  the 
various fish-processing iiidustries and carries 
out part of its 1Irogramme in coillillercial fac- 
tories, ~vhere delllollstratioils of processing 
techniques are given ~vhen required. 



PERSONAL ination about the uptake of both cations anrl 
anions. In l~articula~., and this could be clone 

DR. McKEE left On Se~telnber isotopes, the ailn was to find out 
26, 1954, having beell granted leave fro111 the if there any u ~ ~ ~ ~ ~ ~ ~ ~ ~ v  betweell 
Division for two years to work for the South sallle iollic illside allcl outside tile cell. 
Pacific Coininission as foocl technologist, x\.itll 
headquarters at N ~ ~ ~ ~ ~ ~ ,  N~~~ caledol1ia. ~h~ The distribution of radioactivity in a mix- 
Colnlnission is illterllational orgallizatioll ture containing labelled potassium ancl 1 x 0 -  
sulIIIorted by six goverlllllents with territories "ide call be llleasured by recounting the 

the South pacific area, llalnely, ~ ~ ~ ~ ~ ~ l i ~ ,  solution after a suitable interval, 11ut allow- 
~ ~ i ~ ~ i ~ ~ ,  F ~ ~ ~ ~ ~ ,  ~ ~ ~ h ~ ~ l ~ ~ ~ l ~ ,  N~~ zealand, ances may have to be lllade for interfering 
and the United states of ~ ~ ~ ~ ~ ~ i ~ ~ .  ~1~~ area broinine isotopes with short half-lives. 

served by the Conlinission extends from BY the use of doubly-labelled potassiunl 
Netllerlancls New Guinea to the broinide in the study of ion uptake by ~vashed 
Marquesas and Pitcairn Island, and illcludes carrot disks it ~2.a~ shown that the leakage of 
lllost of the Pacific Islands north of New ions during active accuillulation is very slow, 
Zealalld south of the equator, together SO that estiinations of the net uptakes do in 
with a few north of the equator. Tile Coin- fact give the actual uptakes. The maximum 
lllission is collcerlled Tvith research allcl de- collcentration differences inaintained l~et~veen 
veloplnellt throughout this wide area, with disks and solutions are about SO0 times and 

referellce to the ecollol~~ic allcl social could he maintained even by the energy fro111 
problems of the native people. "low-energy" phosphate l~oi~cls. The rate- 

lilniting factor during salt uptake 11y carrot 

9 9 9 disks is probably not energetic, but the supply 
of electrons froin respiration as suggested by 
the work of Robertson ancl Wilkins on the 

PUBLICATIONS BY STAFF general 11asis of Lundeg5rdh's theory. 

THE USE OF A DOUBLY-LABELLED SALT 
(K42Br82) IN THE STUDY OF SALT UPTAICE 

C 9 ,'- 

BY PLANT T1ssuEs' R' E' Davies and A DEPARTURE FROM BEER'S LAIT AFFECTING 
jorie J .  Wilkins. "Radioisotope Tec'z- THE S ~ E C T R O ~ H O T O ~ ~ E T R I C  DETER~\~~INATION 
r~iques." Proc. Isotope Tecl~r~iques Cor~fer- 

OF DIPHENYL. J .  B. Daver~port. Analyst 
ence, Oxford, 1951. Vol .  I.  (H.M.S.O.: 78: 558 (1953). 
London.) 

The cleterininatioil of diphellyl is of import- 
It has been known for several years that in tile citrus fruit industry, ill T\,llicll 

when well-washed storage tissues from plallts d~p~lelly~~iln13regllatec~ wraps llackillg con- 
are  laced in a simple salt solution there is an taillers are ill .r\,ideslIread r hi^ llote poillts 
uptake of the salt and an increase in the rate out a possible source of error when 
of respiratioll. This salt uptake llorlllall~ has trol~llotollleter is usecl to cleterlllille the ~011- 
two coinponents: a rapid initial uptake which celltratioll of dilIhellyl. 
is believed to be due to diffusioil of the salt 
into the apparent free spaces of the tissue, 
and a slo~ver prolonged active uptake xvhich 
depends on metabolism. If inetabolisin is in- 
hibited, this active uptake is also inhibited. 

The experin~ents described were carried out 
to study the relation between these two com- 
ponents, the pH of the solution, and the rate 
of respiration of the tissue. An investigatioi~ 
was also made to deterinine the maxinluin con- 
centration differences that could be main- 
tainecl between the tissue and the cation anc1 
anion of the salt solution. A doubly-lal~elled 
salt was used in order to obtain inore infor- 

ISOLATION OF 1-QUINIC ACID FROM THE P'EACH 
FRUIT. E. F. L. J .  Anet ar~cl T.  M. Reynolcls. 
Nature 172 : 11 88-9 (1 953). 
The authors describe the use of displace- 

inent chromatograpl~y on an anion-exchange 
resin in isolating pure 1-quinic acicl from ripe 
peaches, in which it is soinetiines the nlajor 
acid:The percentages of acids isolated from 
~eaclles froin various sources are given, ancl 
the solvent inixtures used for the paper chro- 
matography discussed. 



DETERMINAT~ON O F  ETI-IYLENE DIBROB~IDE 
AND ETHYLEKE CHLOROBROMIDE IN AIR. 
B. H .  Kerrrrett. J .  Agric. F d .  Chem. 2 :  691- 
2 (1954). 
The inethocl has been developed for con- 

trolling the collcetltratioil of fuinigant used in 
the destructioll of the larvae and eggs of the 
fruit fly. The lzalogen coinpound is absorbed 
in ethyl alcohol froin a two-litre sanlple of air 
and clecomposed with sodium hydroxide, the 
liberated halogen Ibeiag estitnated by the Vol- 
hard thiocyanate method. 

The ~rocedure  takes 30 miilutes, and con- 
ceiltratiolls dorrn to 1 ing per litre can 11e 
deterilliilecl ~vith a ineail per cent. recovery 
of 99.5 F 1.3 for etllylene dil~romicle ancl 
99.4 -1 1.6 for ethylene cblorobro~l~ide. 

7% 9 -t. 

TI-IE OPTI&IAL HARVEST TIME FOR PEA CAN- 
NING AND FREEZIDTG CROPS IN NEW YORIC 
STATE. I. THE DEFINITION OF OPTIMAL 
HARVEST TIME. 11. TI-IE SHORT TERM 
PREDICTION OF OPTIMAL HARVEST TIME. 
R. S. Mitchell arrcl L. J .  Lynch.  Foorl. Tec l~ . ,  
Chanzpaign 8: 183-6, 187-8 (1954). 
Iuvestigations of the l~el~aviour of crops of 

!leas for cailning .ivere carried out during the 
iillnlediate pre-harvest period 11y the authors 
over a number of seasoils i11 Australia, and 
an instrument, the maturometer, rvas designed 
for the ineasureilleilt and prediction of ma- 
turity. This ~vork is described in C.S.I.R.O. 
Bulletins Nos. 254 (1950) and 273 (1953). 
Climatic cotlditions for the gror\,tll of pea 
crops in America differ so greatly froill those 
in Australia that the New York State Agricul- 
tural Exl~erimeat Station invited Messrs. 
Lynch a i d  Mitchell to delllollstrate their tech- 
niques ruith crops grown in the Geneva area 
of New York State to see ~vhether there were 
cliffereilces in the general behaviour pattern 
of the l~laturitlg peas. These papers present 
the results of the Geneva iilr7estigations, ~ ~ h i c l ~  
were conducted clurillg the 1953 pea season. 

I. Ii~vestigatiolls suggest that the greatest 
yield of first-quality freezing peas coii~cicles 
with a i~laturotlleter inclex value of 195. This 
index is the reacling of a representative sanlple 
of peas on the maturometer. The result for 
canniilg peas was inconclusive, but ~vllen con- 
siclerecl in the light of previous work, a ma- 
turometer index value of 250 is probably a 
close approximation to the optimal harvest 

time. 'Both values were cleteri~lined by ail 
analysis of daily yields floin randorllized plots 
harvested during the last 8-10 days of the 
i~iaturatioil period ailcl froin an analysis of 
records for acceptability of canned and frozen 
samples presetltecl to a taste panel. Further 
investigation is desirable to confirin the I 

validity of these conclusions. 
11. The short-term prediction of optiinal 

harvest time of cailllitlg and fieezing pea 
crops is based on the ability to assess the 
maturity of a crop at any pre-harvest stage, 
a kno~vleclge of the best time to harvest, and 
precise infornlatioll r\iith iespect to the 
~natulatioll rate. Using basic data preseiltecl 
in the first part of this coatribution, harvest 
~~redictioas rvere made oil six clops grown 
at Geneva, N.Y. Results sho1\7ed that the pre- 
cliction metl~od call be successfully appliecl to 
the field coiltrol of cotlll~~ercial pea crops. 

THE I<JELDAI-IL DETERMINATION OF NITRO- 
GEN: A CRITICAL STUDY OF DIGESTION CON- 
DITIONS - TEMPERATURE, CATALYST, AND - 
OXIDI~ING AGENT. H. A .  McKe~zzie  crrad 
Heather S.  Wallace. Az~st. J .  Chenz. 7 :  55- 
70 (1954). 
There has 11een a widespread lack of agree- 

nlent as to the optilnuin conditions for the 
ICjelclahl cleterinii~ation of nitrogel1 lbasecl on 
tbe co~~version of the nitrogel1 in proteins and 
ainino acids to ammoaiuin sudphate when 
heated in concentrated sull~huric acid. I11 the 
present study the effect of temperature on the 
rate of I<jelclahl cligestioas in the absence of 
catalyst ancl oxiclizillg agent was observed. 

Both the clearing time and the iniiliin~nll 
time for complete recovery of nitrogen were 
inarkec1Iy clecreasecl by raising the digestion 
teml~erature. By proper choice of digestiol~ 
conditions nitrogen could l ~ e  coinpletely re- 
covered in a reasonable time even froin refrac- 
tory compouncls. With mercury as catalyst the 
time was further clecreasecl. The effects of the 
volume ancl the number of aclclitioils of 
hyclrogen peroxicle at various teillperatures 
after different cooling tinles are reported. A 
moclifiecl micro-apparatus for the clistillatioii 
of aitiiliot~ia fro111 Kjeldahl cligestion is cle- 
scribed and aciclin1etric metl~ocls for cleter- 
mining the aininoilia are critically examinecl. 



A rapid ancl precise method, based on these 
investigations, for the deterillination of 0.>2 
mg of nitrogen in anlillo acids and proteins 
is described. 

STUDIES IN CANNING PROCESSES. I. EFFECT OF 

HEADSPACE ON HEAT PENETRATION IN 
PRODUCTS HEATING BY CONDUCTION. H. L. 
Evans ancl P. W .  Board. Food Tech., Chalis- 
paigrz 8:  258-62 (1954).  
A method is given for determining the rate 

of heat transfer through the headspace of a 
can of solicl food. Values of apparent heat 
transfer coefficients obtained for cans pro- 
cessed at 240°F were between G and 10.5 
B.T.U. per sq.ft. per br per "F. Iillportant 
consequeilces of this low rate of heat transfer 
are: the sloxvest heating point is raised above 
the centre of the pack; lethal values calculated 
froin k11o~v11 or assuillecl thermal properties of 
the pack are coi~siderably lo~ser than when 
headspace effects are ignored; no allo~vaace 
for headspace effects is necessary when 
evaluating processes by ineasurenlent of tern- 
peratures hut they must be taken into account 
~vhen estiillating equivalent processes for any 
cans froin experimental nleasurements made 
with cans of a different shape; there is little 
variation in F values between tlle centre of the 
pack and the slox\~est heating point. 

SOME TESTS OF ELECTROLYTIC TINPLATES IN 

CANS FOR AUSTRALIAN CANNED FOODS. E. G. 
Davis. A Z L S ~ .  J .  Appl. Sci. 5: 196-210 
(1 954).  
Test packs of four canned foods vTere held 

at 100°F for 15-16 months and examined for 
loss of vacuum, appearance of hydrogen 
swells, and tin and iron content. The test cans 
were made from electrolytic and hot-dipped 
tillplates of Anierican and English origin, and 
lacquered internally with American, English, 
and Australian lacquers. 

The results indicate that Australian peaches 
apd pears can be successfully packed in cans 
haviilg bodies of 1.50 lb per base box hot- 
dipped tinplate ancl ends of lacquerecl 0.50 111 
per base box electrotinplate. For tonlato juice, 
cans having bodies of 1.25 lb per base box 
electrotinplate are satisfactory. Cans for sweet 
corn can be made entirely from lacquerecl 
0.50 lb per base box electrotinplate. 

A flip vacuunl tester and a spberoineter for 
measuring the concavity of can encls are cle- 
scribed. 

Copies of tlle papers nleiltiolled above are 
available froill the Librarian, Division of 
Food Preservation and Transport, Private 
Bag, P.O., Homebush, IV.S.Fr. (Telephone : 
UM 8431, UM 6782.) 

L ' I ~ U S T R I E  DE LA BANANE A CUBA. PRODUITS 
A BASE DE BANANE. (The  Banarzc~ Indzcstry 
i n  Caba. Products zvith CL Barmrza Basis.) 
J .  J .  Frci7aco-Bitalzcourt. Fruits 8:  502-7 
( 1  953). 
IYIetlzocls of nsing bananas other than as 

fresh fruit would be useful, especially in 
countries ~vithout refrigeration, e.g. Cuba, 
where bananas (iigusa sc~~~ienturrz) and plan- 
tains ( l i u sa  paraclisiaca) are important crops. 
Fried plantain "chips" are already very popu- 
lar. Experiments sho~ved that sliced bananas 
are best fried in oil at 168-172°C for 120-150 
secoacls, and plantains at 173-178°C for 90- 
120- secoacls. Plantains can 11e sliced more 
thinly, and yielcl a better product than 
bananas, and further work was carried out 

xvith plantain "cl~ips". Wl~en stored at 50°C, 
these becaine rancicl after 32-40 hours. Of 
various anti-oxidants tested, a inixture of 
prol~jrl gallate, lecithin, inaize oil, and citric 
acid ("Griffith G.4") gave the best results; 
it was added in a coilcentratioil of 0.05 per 
cent. to the frying oil. Drying of hanailas and 
plailtains, ancl processing to give a fine p o ~ \ ~ -  
der, are also practised. Develop~~~eat of brown 
colour and loss of ascorbic acid are the chief 
problenls to be ovelcome. They can be largely 
preventecl by iillmersion in a solutioil of 
sodium chloride, but high conce~~trations are 
required a i d  these give a salty taste. Thiourea 
and allylthiourea are even nlore effective, but 
are not authorized as food additives bv United 
States regulations. 



Sodiuin I~isulphite (0.05 per cent.) appears 
to he the best preservative to use. Alterna- 
tively, and especially if the banana flour is 
intended for infant foods, the fruit inay be 
blanched before clryii~g to prevent browniag, 
and ascorbic acicl inay 11e added to replace 
losses. Slices of bailatla and plantain treated 
~vith ascorbic acicl before clrying develop a 
piilk colour, attributed to a reaction 11et~veen 
ascorbic acid and ainino acids. A successful 
preservecl banana product has been inade 11y 
peeling the fruit very carefully, blanching in 
steain to bring the internal temperature to 
75-83"C, pulping, inixing with sugar and acid 
to pH 4.3, heating to 90aC, and canning. 
Contact of the fruit with iron inust be 
avoicled. Overripe bananas may be used for 
the nlanufacture of vinegar. 

ELECTRONIC STERILIZATION OF FOODS. R.'S. 
Ifa~zrrare. Research 6 :  376-83 (1953). 
A suimlary of the inail1 features that hare 

emerged so far in work on the electronic 
sterilization of foods. The radiations used 
(high-voltage cathode rays and y-rays f roin 
raclioactive materials) have the property of 
ionizing certain inolecules of the bacterial cells 
and thereby clestroyii~g their power to repro- 
duce. The logarithm of the number of sur- 
viving bacteria decreases linearly with increas- 
ing dose of radiation, but the sterilizatjon 
dose for a given product clepends partly 011 

the treatment it has received and on other 
factors. The doses that destroy higher animals, 
insects and their eggs, bacteria, yeasts and 
moulds, bacterial spores, ancl viruses are, re- 
s~ectively, of the order of 1,000, 100,000, 
500,000, 1,000,000, and 5,000,000 rep (ro- 
entgen equivalellt physical). Cathode rays 
have the disadvantage that only thin 1a~;ers 
of material can be sterilized; y-:ays, produced 
by waste products from atomic energy pro- 
jects, require conlplicated protective ineasures 
for ~vorkers. Both tencl to cause unl~leasan~ - .- 

flavours and odours and changes of colour 
and texture in foods. Irradiation at very low 
teinperature in the absence of oxygen mini- 
nlizes these effects. The irracliation of ineat, 
fish, dairy products, and fruits ancl vegetables 
is discussed. The cost of the process is likely 
to be high, ancl it will probably be used first 
for pharnlaceutical and ineclical purposes. 

KEEPING FROZEN FOODS YOUNG. C. F.  Evers. 
Qz~ick Fros. Frls. 16(4) :  61, 172 (1953). 
Attention is clra~vn to the increasing use of 

"Ac'cent" (pure inonosodiuill glutamate) for 
enhancing the flavour of frozen foods. I t  has 
11een reportecl that the addition of "Ac'cent" 
not only i~nl~rovecl the flavour of the frozen 
foocls tested hut lengthened the storage life of 
nlany l ~ r ~ c l u ~ t ~  and increased the juiciness 
ancl tenclerness of others. A inacliine has 
11een developed for clispensillg a predeter- 
mined ainouilt of 'cAc'cent" solution and has 
facilitated the aclclition of inoilosoclium gluta- 
inate to frozen vegetables. As a nleasurecl 
volulne of vegetables is drollllecl into the 
einpty carton, the dispensii?g lnachine releases 
a 2-1111 spray of "Ac'cent" solution in a con- 
centration sufficient to give 0.15 per cent. of 
"Ac'cent" to each filled package. When added 
11efore freezing, i t  penetrates to the interior of 
vegetables. Consunler tests have indirated a 
strong preference for foods packed with pure 
inoilosoclium glutamate. 

YELLOW DISCOLORATION IN FROZEN LOBSTER 
MEAT. W. J. Dyer and D. C.  Horne. Fis!~. 
Res. Bcl. Can., dtln7ztic Fish. Eq3.  Sta. Circ. 
(M.S.) Aro. 2 (1953). 
The yellow discoloration and the accom- 

~ a n y i n g  off-flavour that develop in stored 
frozen lobster flesh appear to 11e associated 
rzrith the oxiclatioi~ of the red pigment to a 
yellow one. The oxidation occurs especially 
in the tips of the clalvs, ~vhich have a higher 
fat content than the rest of the meat. Develop- 
inelit of discoloration is rapicl in the windoxv 
ancl in open-seam push-cover types of can, 
neither of ~vhich should be used. The use of 
sealed cans, or vacuuin pack cans, couplecl 
with quick freezing and storage at low tem- 
peratures, shoulcl prevent any cliscoloratioi~. 
Anti-oxiclants such as ascorbic acid ]nay also 
be effective. 

irorn Food Science Abstracts with tlze kind 

perr~zissio~~ of the ,Corrtroller of Her 
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