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FOOD_POTSONING OF BACTWRIAL ORIGIIL

It is the purposc of this ariicle %o disouss bricfly threc of
the types of food poisoning of bacterinl origin which are cncountercd
most frequently.

A common form of food poisoning duc to micro-organisms is that
causced by the Balmonella group of bacteria. These organisms form a
very closely related group of more than one hundred species and can bo
differentlated only by careful scrological and bilochemical testa. The
best knovm member of the group is the crganism vhich causes typhoid and
in fact many outbreaks of Hyphoid are causcd by the ingestion of food or
water contaminated with Slmonella typhi. The paratyphold bacilll are
also mombers of this group and erc responsible for mony scrious oascs.
In addition to these well known orgonilsms, however, thoere arc many others
of the same type capable of sotbing vwp symptoms of gastro-cnteritis with,
at times, scrious and cwen Tatal conscguencess The organisms producc
their s np’coms by invading the body from the intestinal tract and sctting
up a true infeotion, - That is to say, the discasc is an infection in
contrast to an intoxlcation. '

It is Litdle realised thet domestic animals uscd for hunnn food
arc gommonly infocted with these orponisns and that conswmption of meat
vhich is insu{ficiently cooked can Jond to food poisoning causcd by

orgondams of this proup. This is of morc common oCouUrrenec in
Furopean comntrics where 113111:1 v cooked or cven yaw meat is a customory
article of dlct. Apain, in the United Statlcs of Ameriac, noul’cry arc
very frequeatly :z.n;ncctoc‘i, and authoritotive opinion holds that thoy ¢

the chiof rescrvoir of infection in thet country. In Auutre.l::.h,
attontion hos 'bocn dlrcctcd corparatively :t‘ccontly to infoctions of thio
kind in doacstic stocks Hoavy mortalitics in shecp hove been found

to be dwe %o this causc, ond fofal dnfcetions have rliso beon detdceted in
oalves nod shoep. It has been Imown for some time that o porticulaer

spocics of this group very comaonly infects pigs, but reeentl; ¥ the sone
speelcs Bas been incriminated ns one of the couses of pnc.wmn..h in these
andpnlea,

Anothor source of infection which is not op vwidely lmomwm cs 1t
shiould e is tho oxerction of rots and mice. House typhold is on
ondemic discasc of rodents and in big citics the porocentoge of infoction
of the rot population has been shown o be as high as 7,5, Consequently,
contamination of foodstuffs with the exerctions of infected rots cnd nicc
cen roadily give risc to outbrecks of food poisoning of this type.  This
is the cormon history vhere dishos are rowamcd prior to consumpiion
affor the finnl cooL:r.ng and whore products such as nent ples arc
inerininnted ns being the foodstuff involved,

Recovered eoscs of huaen infeetion con romain earricrs of the
orgendsams ond by froquent or constant oxerction wilmovingly Te the eausc
of an epideriics Such hos boen proved o be the ense in instonces
vhore the earricrs hove hondled food for humrn conswiption in the course
E of tholr cmploynont.
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The Salgonella clasz of organisms do not form spores and are
not particularly resistant to heat, being killed by a temperature of
60°C. (140°F.) maintained for 30 minutes. Therefore, they should
not be a source of food=poisoning in products which are proccssed by heat
above this temperature for a similar period of time unless the foodstufy
is permitted to become infected after processing,

Another type of food polsoning of more serious conscouences is
that knowm as botulism, In contrast to thoe type of diseasc just
desoribed, botulism is a true intoxiecation and not om infeetion, The
responsible organism, Clostridium botulinum, does not invade and multiply
in the body but, under suitable conditions outside the body, can grow and
elaborate its very potent toxin, The organism cannot grow in the
presence of air or in an acid medium and consequently, canned foodstuffs
of the nonw~ocld eclass form in general a sultable medium for its growih.
The toxin elaborated by this organism is the most potent poison known and
very small quantities can be fatal to hwnon boings. When an outbreak
of this type ocours it is found uswelly that cvery individual consuming
the %oxle foodstuff is alfccted ond the mortality rate exeeeds 5CH,

The causal organism forms spores which are amongst the most
resistant to heat that are knowm, It is o common inhabitant of the
soll and therefore can readily contominate factorics ond moterials
preparcd for foods Consequently, it is essential to employ heat
progesses sufficient to destrqy these spores in the preparation of all
nonwacld canned foodstuffs,

The majority of outbreaks which have occurred have arisen from
the consumption of home~canncd vegetables where the processes employed
are in gencral culite inadequate,

Another olass of food=poisoning of bacterial orizin on which
much rescarch has becen carried out in recent years is of a less scrious
though very distressing kind. Several types of ormanisms, but most
notobly Stephylococoi, have the povicr of forming a substonce which is
knowvm as an enterotoxin, ‘hen coasumed by humans this toxin hos the
property of producing, aftcr an incubation period of 2 to 6 hours, o
violent vomiting attock frequently accompanicd by diarrheec, which is
£olloved by scvere shock and prostration. Recovery is usually repid
and the patient is nommal within 24 to 48 hours of the attack,

FNevertheless, the symptoms arc very distressing, and in young children may

He more serious.

Staphyloooccl which are most commonly responsiblc for the
condition are ublguitous and a high proportion of sireins of this class

of organism arc capable of producing the entorotoxin. The most common
medimm amongst foodstuffs are liguid or semi~licuid material which
ingorporatc milk, such as ocustards and cake fillings. It is of

interest to note that these organisms arc frequently rosponsible for
Causing a mastitis in dairy cows and in thesc gascs vast numbers arc shed
1a the milk and subscquently moy be widely distributed.
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While Staphylococci and other organisms which can elaborate
an enterotoxin nre no more heat~resistant than members of the Solmonella
group, the enterotoxin itself can withstand temperatures of 10090, (2120p,) |
for 20 to 30 minutes, Therefore, it is possible for a material o ‘
become infected with Stephylococel under poor conditions of hypiene, and
although the organisms are killed by subsccuent cooking, the toxin
survives and produces its characteristic sympioms when the materisl is
oonsumed by humans, '

The faregoing descriptions will serve to show that most classes . !
of focdstulfs might szerve as sultoble medlna for the prowth of organiams
aopable of inducing foodwpoisoning. Therefore, it is apparent that |
all possible hygleonic measures should be employed in the preparation of l
food destined for human consuwmption, and that adequante processcs for coch |
product should be used to ensure that disense or even death docs not |
arise from a lack of appreeiation off the risks imvolved, . |

I FER NN NS FIRAE

LABORATORY EXAMTNATION OF TINPLATE CONTATHERS FOR FOODSTULRRS,

Bince the publication in Vol,2, No,2, of the Food Prescrvation
Quarterly of the article entitled "Can Seoms and Closing lachine
Adjustments" approximately 2000 cans of Ffoodstuffs, prepared at various
Australion canneries, have been examined at the Homebush Laboratory of
the Division of Food Preservation.

In addition to physical, chemical, and Bacteriological
examinotionms of their contents, these cons have been fested to determine
their potential oapocity for preventing the entrance of micro~orgonisms
affter the completion of preoessing, The methods used, and the resulis
ond Jmplications of these Yests,will be discussed in a series of articles
in the Quarterly,

SPOLLAGE OF CAMHED FOQDS.

A%t the time of placing in the can, most food materials oairy
variable populations of mixed types of bacterie, yeasts, end moulds, scme
of which ave ocapable of growing and multiplying in the product under
favourable conditions, With certain exceptions such as dried
foodstulffa, the food materials im the closed con ore usually subjected
to heat processes with the object of destroying all the contominoting
migro~organisms or, in some cases, only those types which are capable of
growth ot the temperatures at whioch the ocans are held aflter processing.
Mlorobial spoilage of canned foods which are heatwprocessed in the can
moy be caused either by organisms which swrvive the heat proocess or by
those which pgain access to the oontents of the can after the completion
of proagessing. - When spoilage of conned foods is encountered it is
therefore necessary to determine whether underprocessing or infection of
the produet after processing is responsible. The methods used in our
laboratory for this purpose include bacteriologicul and physico-chemicol
SRaminations of the con contents, and physical cxaminations for the




S,

detection of leaks in the eans, An outline of methods and the
interpretation of the bacteriological evidence cbtained has been given
in previous issues of the Quarterly,

Briefly it can be proved that spoilage of canned foods which
have Been heat-processed in the closed gan has in most cases been due to
infection of the can contents after processing if the spollage organisms
belong to the following groups:e

(2) Non=sporing bacteria, yeasts, or moulds,

(b) Sporing bacteria of insufficient heat-resistonce to
: withstond the heat process.

) Before going on to a description of the methods used for can
testing ghe question of eommerelnl losses duc to leaky cams will be
discussed,

COMMERCTIAT, LOSSES DUE TO LEAKY CANS,

Prior to the commencement of our canning investigations there
were no available data regarding the exbtent of spoilage in Australion
cammed foods, ond although there are authentic records of occasional
extensive .losses, there wos no evidence to show whether such spoiloge
was due to underprocessing or to infection through leoky conse During
tho past elghtecn months we have investigated severzl outstonding eascs
of commcreial losscs duc te leoky cons, In some eases the conbents of
the cons werc spoiled by invading bactoria, whilst in others the cons
vere cither rejected at the canncry on account of leokage of portion of
their contents during or following rotorting, or rcquired roscaling and
reprocessing because of loss of vacuum aficr proccssing. out of o
total of 185,000 leaky cons from five differont camnordies the following
groups wore scgrogatbod:- _

Rejected Cans R%rocesséd
Spoiled (Blowm) ILeakoge of Loss of Vacuum
Contents
25,000 40,000 _ 120,000

The rejected eons taken in cach case from New South Wales
sanneries represented between 4 ond 10 per cent. of the daily output and
the losses frequently oxtended ovor o poriocd of many days' production.
In pddition, we have hod numorous cxomples of spoilage duc to leaky oans
from several othor Austrolion ecomneries, but the numbor of cong oXomined
has been too amall to pormit an accurate estimatc of fotal or percentoge
losses.

, Wherce connery rccords arc kopt, it should he possible to obfain
fairly welinble dato rogording commeréial losscs duc to spoilogo. The
position is not so cleor in regerd to lovewaocuuwm cans, becausc of the

vorying proctices at different connerics, In somc enscs, cohs which



G

shov marked loss of vacuum during the peyiod of holding on the cannory
floox are wejected, wherons in ogher instonces the cans arc regarded as
conmerieally sound 1f the contents show no cvidence of spoilege. Cons
with very lovw vacuum or thosc vilthowt yonowm should be clossificd as
doubtful bheecause the can onds arc Likely to become springy under ccrinin
conditions of storage and the cans may then be suspccted of spoilage.
Such cans would in all probability be rejected by the inspecting officors
cf ‘the defence services,

Whilst there arc several possible ecauses of low voouwr in
processed cons, the evidence we have obtained from loboratory exominnticng
and from discussions with conners hos shown thot leaky cong are a very
comfron, covse of this condition. To sum up, there has been sufficient
evidence produced to show that, during the past two years, leaky cons have
been responsible for extensive commereisl losses of Australisn eannsd
foods and for the production of larse numkers of low-vacuum Gans.

SPOILAGE DUE TO FAULTY CAil3.

: Faulty cans may leak in varying degree devending wpon the size
and position of' the lealky arcas. The size of vho opening reculred to
allow the entrance of mlero-orzanismms depends upon the,size of the
invading miero-orgenism, and this mey vary between EGgog inch in the
width of certain hacteria to wFR inch in the vAdth of cortain yeasis cnd
meuld spores, It will be scun, therefore, thot holes of microscopic
size are sufficlently large to allow the entrance of most spoilage
OrEant Sinse Thes¢ organimms are frequently found in alr ond water, and
it will he readily sccn thet the cdmission of either air or water into the
can after proeessing may introducc organisms into a product which has
previously been sterilized by the heat process. Spoilage of the car
contents as the result of introduction of either air or water into the von
does not invariably occur becaugei~

(1) The sir or water prior to entering the leaky area of the ern
may be free from micro-organisms. Generally, there are fewer orgnnlems
in a given volure of air as compared with the same volume of water
provided that the water has not been previously sterilised, so that the
ochanicos of intreducing infection are less when air ond not water is
latroduced into the can,

(2) Organisprs originally present in the aly or water may be
filtered out by the fine particles of metal or by the sealing corpound
within the seam,

(5) The heat of the can and contents may be sufficient to lill
any organisms gaining entrance to the can. Thig is most likely 4o
ocour when the organians sre introduced during the period immediately
Pollowing roctorting.

(4¢) Orgsnisms gaining entrence o the can may be incapzble of
subsequent growth in the product. A good example of this is shown wiih
acid produets such as canncd frults in which only certain tywes of
ordanisms such ag yeasths wnd lactobacilli arc camable of grovii,

ashng pa—
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The chances of spollage in 1eaky gans of these pro&ucﬁs will depend wpon
the presence cof these organisms in the admitted air or woter, and if thoy
arc absent, as might frequanLy occur, such cans will not Decome spoiled,
Another factor of some imporbance ig %hﬁt yeast cells thch are
congiderably larger than most bacteria are less Llikely to gain entrance
through microscopic openings in the cang. In addition, there is the
posaibllity of leaky areas becoming sealed by the drying and concentrotion
of the syrup used in fruit cans,

Thesc facts may partly cxploin the reason for the relatively
lovi commercial losscs expericnced by frull canners, To iliustrate the
differcnec betwecn con standards roouired for different products, it vas
Tound by scveral Australian canning firme that cans which vwore auilte
satisfactory for frulte werc catirely wnsuitable for veogetobles,

LETHODS FOR EXAMIMATION GF CAWS,

The methods Tor cxamination and tosting of cans sre designed
primarily to detect leoks and at the some fime to determine whether the
cons conform to the commonly accepted sinndards for correct comstruction.
Tollowing visual examinetion, the cons arc preparcd for leakage tesis and
arae Tinally sublected to o deftoiled cxomination.

Vigunl Exomination.

The points looked for in the visual exominotion arc signs of
locakage of contents, and indicaticons of damage to the san, together with
ovidence of other sbaormalities such as springiness or bulging of cnds.
The alscnce of visible ovidence of leaks cannot be taken as an indication
that the con ig non-leaky for it is quite poseible for loaky areas whrouszh
which spoilage organiems may invade the can to boeome sealed by particloz

~of! food material, liquid, or rust. Again, visiblc lecks mey be due e
damaged or punctured cons or to distortion of the scams as the result of
zos production by spoilage orponisms growing inside the ocan.

Proparation of ans.

The econtents of the con zre removed through an opening cutv oub
frem one end in such 2 manncr that domage to the cnd scams is ewvoided.
After ringing, the can is immersed in boiling wator oand held thore for ono
hour vith the objeet of rcemoving food particles cntramped in the scoms,
It ig diffiecult to assoss the cifiency of this trontwment for conpletely
removing such food particles, but boiling has been proved to be neocssary
in the ease of obviously lenky cons in which leaks could not Te
demonstrated prior %o this treotment. Water-soluble substanccs should
ke readily romoved, but insoluble meterials such as vegetable and meat
fibres and perhops fat may resist romoval. In at least onc overseas
method a detergent is used in the boiling water to facilitatc the removal
of fatly substonecs, but this has not beon tesicd in our loborotory.

After removal from the bolling Water, the can is drained and the
residval water is vithdrawn by means of a pipette. The ¢azn ls then dricd
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for one hour in a hot air oven at 1009C, (2120M.) or for s longer peried
at a low temperature, e,g. 13007, That a complete deying outb of Tiéhe
water from the seams is necessary in order te detect leaks has been
proved by tests on specially set wp cans with leaky seams tested both
before and after immersion in water.

The ocombination of boiling and drying as outlined has been shovn |
to have no adverse effect on csn seams im that the tendency to leak vas :
not inereaszed by this treatment.

In the cage of exferaally lacquered cans the treatment causes o
disintegration of the lacquer and mey reduce its protective effect on
seams, bub the lacquer is not used expressly for this purpose, and, since
it ds apolied after the cans have been retorted and partially cooled, it
would afford no protection during the vital period between retorting aud
aocoling.

In the case of cans to be sukmitted to a punchture leak teste:x
the hole from which the contents have been removed is soldered wp Ly a
covering disc of tin~plate, but this is not neecessary with a special type
off tester which accommedates cans with openings at one end.

Testing for lealks,

After being fitted wp for the particular iype of leakage tcmtor E
the ocams are subjected to internal pressure by means of compressed aiv, i
After tolding the internal prcosure up fo 2 b, as indicated by a pressurc
gauge attached to the equipment, the can is immerscd in vatcr orcferably
in o glass Jar and examined for leaks as shovn by air bubbles issudns from
the interior of the con. Care must be taken to distincuish true
Leakage bubbles frem those due to entropped ailr in the seom or %o adr
attached to the exterior of the can. The latter can be wiped off,
whilst the emtrapped air will eventually be forced out and ccasc to appearx
a8 hubbles, i continuous stream of bubbles lssuing whilst the can is
undey pressurce is accepted as clear evidence of leakage. After rarking
the areas leaking at &z 1k, the pressure witnin the cam is incrcased by
increments of 1 1k. to b, 10, 20, and Pinally %o 30 1b, and re-cxzamined
for leaks at esach pressurc level, The presswre to which gans can be
token without serious distoriion depends upon the dimensions of the can
cand the type of tester used, With the puncture Yype tecster, the
approximate buckling pressures for differcnt can sizes are given in the
following tablese - '

Gan Mo, Dimensions (inches) Fuckling pressuce
Diameter Height 1P, /a0, inch
10 i% 7 10 - 15
%3 -f-*g a4 20
2 8% 5 50
5% Sehiz 30
5% B 30
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Tith the spoeial tester used for cans opencd at one end,
distortion is avoided, and cans wp to No,10 sizc can be safely taken up
to 30 1h. _ {

The leaky areas are first cxamined by naked eye or with the add
of a lens and, vhen neccssary, cross sections arc made by means of a fing
toothed Jewellers sav blade y & three-gornered file, or a power-driven
culting disc, Leaks may be due to perforations or cracking of the %in-
plate, defective soldering, or to incorreetly formed or damaged scams in
the double-seamed sanitary can, Perforations or cracks arc usually
obvious, while defuetive soldering can be detected by separating and
examining the soldered scams. Tn the sasc of leaks ocourring at tho
Junetion of the slde and end seams in the ssnitary can it is aifficult
to determine whether the scldered portiouns of the side seam arc
implicated. The condition of these soldered areas can he determined
by removing the cnd of the can, {aling cave fo avold damaging the Tody,
and then retesting the can in the leak Yester used for cans with one opon
onde )

Leaky areas due to damage or incorrcet formation of double scama
are examined by means of scoam scetlons, The deseription of the
technique employed and the methods for assessing the causes of such leaks
will Be given in a subsequent ariicle,

Reliability of the Methed for Detoction of Leaks

It is recognized that en infernal pressure test docs not
simulate the conditions found in cans cicept durdng the short period
followving the rclease of pressurce in the retort, when the internal
pressure in ecans which arc not pressurc-cooled may rcach 25 1k, por scuarc
inchs Whon the cans are ccoled and dovelep vacuwn the negotive preosure
withim a can having 10 inches wvacum would We approximately 5 1b. por
squore inch and in one with 20 inches vocuum, abouwt 1O 1h. per sguare inch.

Dospitc thesc objections, the intermal pressure test method hao i
been proved satisfactory for disclosing weolmesscs in scam construction, ;
and 1t will bBe shovm in a later discussion that leaky scams are in most
cascs bolow the accepted standards for good scams. i

In Jjudging the reliability of the intermal pressurc test for
detceting iesks, the rosults obtained have been welated to the
bacteriological findings on spoiled cans, and to visual cvidenece of
lealtage of portion of the can contents.

Up to the present, all cons showing bactoriological cvidence
of spoilage duc to invasico of fhe cans after proecasing have heon
leaky, usually ot pressurcs of 10 1b, or less, although pressurcs beticon
10 and 20 1b. vere sometimes rcoguircd to detcet leaks.

Vigibly losky cans have generally shovm leaks at prossurcs )
below 10 1be, but thore heve beoen a for cxeeotions in which cans d
apparently Lloaking at the jumtion of side ond cnd scems after rotorting =il
cooling were non-leaky whean tested. After removal of the cover =t the =uo-
pected cnd, leaks were detected through the soldered area ot the cnd of e
side seam, It was concluded thaeti lealkagze of portion of the can contents
had occcurred throush these areas during retorving
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aind cooling and that the seams beoame effectively sealed aftter completion
of' ccoling,

By means of the internal pressure test owr laboratory
examinations covering about 2000 cans have disclosed that appro: ximately
30 per cent. of cans from various Auvstralian camneries showed leaks af
internal pressures of 10 1b. or less per square inch. Whilst it dis
true that commercial losses due to leaky cans have not been regularly
high during thiz period there have been instances of losses as high as
10 per cent, The foct that o large provortion of such lealy cans
may escape spoilage should not be foken as an indicotion that there is
no pressing need to imorove the condition of cons and con seams. it
should Te the aim of can manufacturers and food camners 4o reduce the
possilbilities of spoilage in canned foods due to leaky cons, It is
of vital dmportance at the present time that wastoge of tluplate, food
materials, and marnpower should be kept as low as possible, ond most
importont of all that the risks of food poisoning should be roduced Lo
& minimum,

The idenl of hermetically secled non-leaky cons is not
impossible of atiainment, and has in fact Been reached in o fair
proportion of cang examined in this laborotoxy, The adoption of +he
internnl pressure test should asslist ean makers and camers in
mointoining high standords and should e of volue for the vramt
dotection of foults which arise from time to time.

The next article in this series will deal with furthoer detall

af o exominations and will outline recommended standards for seoms.
. o
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SUBSTITUTJJ CONTAINER THVESITCLATIONS BY THE DIVISICN OF FOCD PRESIRV. TIOH,

In o:r:'dcr' to sove l.-ln’Dl te, many materinls vhich were formexly
pocked in tinplote contoiners are aov packed in contoainers mele wholly or
partly of peper or cardhoard.

The Commenwealth Tinplate Board is responsible for the control
and allotment of the timplate available in Australia, and last yeox an
advisory T:r.nplb_“se Substitute Contsiner Committee was set up to assist the
Tinplate Board in its work. Among the members of this Committee are o
number of men who can give technical advice and information.  These
include several contalner manufacturers, a representative of the glass
industry, o member of the staff of the Chemistry Department, University
of Ielbourne, a representative of chemical industry, and threc membors of

the stoff of C.S,L.R. However, 1% was soon realized thet laboratory
: investigations would be necessary ‘co provide the Commititec with muoh of
% the information it necded. The C.SsI.R. Division of Food Prescrvation
{ and Transport hod been interested in this problem from vexy early in the
wor period apd had carried out a small omount of laborotoxy worlks Th.io
warlk was nov greatly expanded ond made a co-operative investigotion with.
the C. 8. I.Re Division of Industrial Choemistry.
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tiost of the ccmmodities paclked in substitute containers gontnin
some water, and the water-content will vary with the relative humidi gy of
the storage atmosphere, inareasing under humid conditions and decreasing
under very dry conditions, u

The dry waterials likely to be packed in substitute containcrs
can be classified fairly completely into two groups:-—

1, A large oroporiion of the cormoditiés hendled by rrocers
such as flour, cornflour, starch, custard pouder, spashetti, pepper, arc
not seriously affected by varistions in water-content nrovided that they
remain too dry o support mould’ growth. The lower linit for mould
growth varies with the material, but is usvally in the ranse 80 to 855
relative humidity, Most dry foods are likely to become mouldy or
musty 1f allowed to reach equdlibrium water-content in air at or above
807 relative humidity. Commodities stored in the usual ways in most
parts of Australia, excepting in the tropical coastal ragions, are not
likely ‘o be exposed to humidities above 80% for periods of more than a
few days, so that packages of welatively low resistance fto water-vapour
transfer are usuwally satisfactory for materials inm this firvst group.

2, There is an dmportant second group of commodities vhich bave |
a. very short storage life unless the water-content is kept very low. 8
These materials cannot he allowed to reach eguilibrium with the air Ty
without serious damage even in the driest parts of Australias, GConsegquently,
they require packages which are very resistant to the transfer of water-
vapour, Among the most diportant commodities in this prowp are dricd
milk, dried egg, dried meat, and dried vegetables,

One of the tasks undertalten by +this Division is the collectilon
of data on the water relations of foodstuffs and other commodities in
order to estimate the resisbance to water-vapowr transfer which is
necessary in packages for particular materdals. :

This Division has also been responsible for ecarrying out testbs
on the various types of substitute containers at present availeble in i
Australia, paying particular attention to their resistance to the vransfor
of water-vapour, ‘

The folloving are some of the more imporiont conclusions arising |
out of this work, |

\
. . R , i
1. A larpge pronortion of the conitainers manufactured at rrescai |
are much toc permeable %o water-vapour to te sultable for such meterials

as dried egg. This dees not, of course, mean thot they have not a
large field of usefulness, |
I
|

“e liost of the more efficient containers use wox as proofixg
agent; but not all wared containers have high efficiency. A fairly
heavy coatinp of vax seems to be necessaxy to obiain hish registance o
water~vapour ftransfer,




12.

S, Protein materials such as animal glue, gelatine, and eascin
heve 1little value in restriciing water-vapour transfer, though they
appear satisfactory for preventing the vetiing of container valls by
such commoditics as troacle. Jith sultable additions of other
materials, they may also be satisfactory for oll-procfing.

4, Asphalt 1s the only adhesive studied so far which gives a
really useful increase in remistance o water-vapour transfer,

B. Most of the lseoquered containers we have secn have beca vory
pemeable to vater=vapour,

More detailed information on substitute container investigntions

will be published in the Bdletin of the Timplate Container Committec, the
first number of which will he ilssued shortly.

LN N N

DISCOLOURATION Tii CAMIED S7=DE TURNIPS.

Soms general notes on digcoloursition in cannsd foods were
given in the last issue of the Quartoriy. The following additional
notes on swede turnips may also he of interest.

Swede torndips normally develop e bright polden colour during
rroecssing, but a dull leaden cr even darker colour scmetimes asppears in
cermercial pacles, Investigotions at this Laboratory have shown that
contamination with iron (not morc than tenty parts per million in some
20.8G8) can cause serious aiscolouvration.

Tarkeninz has been produced experinentally by blanching in

slightly rusty plain iron ccwipment. Bven in such cauipment, dis-
colouration was roeduced to o miniwum by using fresh water and blanching
for not more then five minutes. If the period of hlanching was

excessive {e.g. morc than ten minutes) or +he wabor had been previously
boiled in the vessel for a long poriod, darkening wos much more scrious.
Thercfore, if plain iron equipment must be used for blanching swedes,
the time of Dblanching should be reduced to a minimum ond the water
should te changed after cvery 3 ~ 4 batches, The usc of water
eontaining sppreegiable amouvnts of iron is to be avoided.

Similer darkening has been obtained by boiling diced svedes
in solutions of ferrous bicarhonate containimg 50 parts per million or
more of iron.

[IE R NN NNES
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ELECTRICAL MOTSURE METARS FOR DRTED FOODSTURES,

REASONS 7OR DEVELOTMZNT.

The inecreaged production of dried foodstuffs has broushi
about a demand for a very rapid means of determining water-conien’s so
that the drying process can be couvrolled more closely,  The standard
methods™ for detemining water recuive several hours dryins either in
an air oven or in a vocwm oven operated under specified conditions,
These methods involve fairly accurate veighing of mmall samples, and
eare in calculation, Digtillation methods in which the volume of
vater ds read off directly are also used for some moterials, but these
methods require a separate pilece of apparatus for each of simullaneous
determinations, and the eouwipment will be difficult to obtain for new
pla.n'bS.

Close control of +the drying process is possible only vhen very
rapid determinations of vater conbtent can be made, and none of the
standard chemical methods entirely meets the requirements. A method
is required vhich allovs of immediate adjustment of the drying schedule
whenever this is desirable. A large nuwber of tests is usually
necessary to oheck on the effects of variations in the process which may
be either intentional or unavoidable. Great accuracy ig not alvays
required, and for many products, determinations oorrect to within O, 5
would be satisfactory,

LBASURERGNT OF BLECTRICAL QUATRTTINS,

The variation of the electrical properties of a material with
its water~content provides the basis for atbtempting to determine water-
content by electrical measuremeniys, tiost electrical quanitities can
be measured very accurately, although in some ocases the insitruments
required may be rather expensive or difficult to obtain. However, for
speclal applications some progress has been made in the development of
simple, reliable, and robust instruments which are really useful in the
manufacturing plant,

During measurement, the meterial is usually held betieen twio
insulated metal elecirodes hich are coumnecited %o the measuring cirouwid
and source of current. The neasurement depends on both the quantity
and the nature of the flow of electriecity tiwough the material in the
oell with respect to the applied wvoltage. = Alternating current over
& very wide range of frequencies may be used, but the use of direct
current is not likely to be svecessful because polarisation causes the
ourrent to decrease and give variable readingse. The guantity meosured
may be either the resistance or capacitance of the part of the electrical
circunit hotween the metal electrodes, In praciice it is of'ten more

®

For example, see article "The Determination of Moisture in Dried
Vegetables", Food Preservation Quarterly, Volume 2, No.2, ppeld~16,
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convenient to measure related guanitities or some combination of these;
the main requirements are that the effect is convenient to mea sure and
varies consistently with the water content.

VARTABLES AFFLOTING THS ELECTRICAL PROPERTIES OF A HATERIAL,

hs the water-content by itself docs not determine the cwrrent
through the cell, it is necessary to standerdize the teohnicue of
measurement so that the waler-content remaing as the only important
variable. The most important veriables to consider are the composition
of the material, its particle size, packing density in the measuring
aell, quantity in the cell, snd temperature,

The composition of the material on which the determinations
are made must be reasonably constant except for water-content, This
requirement is met by some dried foodstuffs, but it may not be met by
the different varieties of a vegetable or For the same vegetable under
different treatments.

It is usuwally necessary to grind z sample of the dried
material so that it can be woured into the measuring cell. The
particle size of samples Tor determination should either be fairly
uniform or should contain constant proportions of various partiole
slzes. = Provided that the setting of the grinding mill is kent
constant, there seems to be no need to select narticles over any narvow
range of slizes,

The packing density wust be kept constant and the total
quantity of material in the cell :wmist be measured. There are varilous
methods of achieving the desired acouracy, and the latitude allowed
depoends largely on the design of the cell and the measuring circudt,
Serious errors are possible and precautions must be faken to minimize them.

It will usually be necessary to ioke inko account the effect of
tamperature changes. The marnitude of the corrections is likely to
depend on the composition of the material, including the vater-content;
but a single correctlon may be sufiicient where great accuracy is not
required, The most satisfachry procedure is to aveid irregular changes
by viorkdng in a constant temperature room if this is avail able in the
FactoXy.

CALIBRATTON AND CHECEING OF TNSIRUIL.HTE,

The original calibration of an instrument iz carried out by
comparison with determinsiiloms made by an approved method of molsture
determination appropriate Yo the product. It is of course essential
that the standard methed give consistent results for the material undcr
test, and it must not be forgotten that no one method is satisfactory
for all materials, A separate calibration is weovired for each
material; and if the material is handled in vwidely different particle
sizes, 1t is convenieni fo have a separate calibration corresponding o
each particle size.
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Once a particular iastrument is oalibrated, it should be
possible to transfer the oalibration to similar instrumenis. This |
provedure depends on wniformify in the mamwfacture of the measuring |
instruments including the measuring oell, !

- It is very desireble to check the calibration of am insbrument
frequently, and the most satisfactory procedure secms 4o be to carry out !
a few determinations by the standard method together with the routine
determinations on the electrical instrument.

TIE MOTSTURE CONTZUT SCALE,

ithen the quantity of water in the material is less than 5, |
the other variables affecting the electrical properties tend to mask 1
variations due to water-conient. There is alzo a loss of sensitivity
at low water-contents and it becomes more difficult to distinguish betreen
different levels of vater-content. In other vords the scale becomes
oramped. in the range of low woter content, but opens out with increasing
water-oontent,

The £alling off in the accuracy of determination as the veter-
content of the sanple is decreased iz one of the preatest difficuliies ‘n
producing an instrument suitable Jur dried vegetables.

BESULTS OBTAINABLE.

To sum wp; as long as the limitatblons of the iastrments are
appreciated and the material and processes are well standardised,

exoellsnt results are possible, If a constant temperature room is
available, a great deal of time can be saved in calibraticn and
mes.surement.

On the other hend, en electrical molsture meter can be very
misleading if the effects of variasbles other than water are not reduced
to a minimum,

LE RN NEERENE]

EXTEIDING TS STORAGS LIFE OF APPLES BY THE USE
OF ORITT COATTHGS.

i (This article which represents a revision and extension
of one published in a previoue issue of the Quarterly
kas slresdy appeared in this year's March issue of the
Agricultural Gozetite of New Scuth Wales.)

INRREODUCTION, i

For the past threec seasons extensive experiments on the skin '
coating of apples have been carried out in Wew South Vales at the ;
Hometush Laboratory, and in 1242 at country centres, by the Cownecll for
Soientific and Industrial Research and the Depariment of ALgriculiure. B
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Following on successful experiments in the laboratory, large scale
trials were carried out in 1942 at Batlow, Orange, Crookyrell, angd
Armidale, Large-scale eiperiments have also been carried out in
Tasmonia where about 60,000 bushels of apples vere treated successfully
in 1942 by the Australian Apple and Pear Marketing Board uader %he
supervision of the Council for Seientific and Industrial Research,
Smaller frials have alsc been carried out in Socuth Australia and
Victoria by officers of the Slate Depariments of Agricul ture, The
roswlts given here relate only to fruit grown in Hew South Wales.

It has been shovm that a very thin film of wax, oil, or
other suitable protective raterial apnlied to apples prolongs their
life, retards yellewing to a marked degree and reduces vwastage Ffrom
aertain storage discrders. Fruit freated viith a suitable coating
is also of better flavour, firmer, generally less wilted and generally
brighter than watreated frult, Such skin coatings are partioculorly
valuable for increasing the life of apples in common or unrefrigerated
storage, and the life during and after cocl storase is also increased
by treatment. Treated apyles can also be cool-stored at tewperatures
above those at which certein cool storage disorders mey develop without
the reduction in storage 1ife vhich usually follows ocool storage at
higher temperatures. The effect of such coatings is due o the fact
that the diffusion of oxyren and carbon dioxide throush the skin of the
fruit is restrioted; conseouently the life processes of the fruit are
slowed dovm and therefore its storecse life is inoreased.

TYPES QF COATINGS.

The most satisfactory coatings are those formed from certain
cils, vaxes, and dewaxed shellac,

Castor oil ard devaxed shellac are soluble in alechol vhich is
the only suitable solvent that can be used without injurding the fruit.
Consequently, & mixture of castor oil and shellac dissolved in aleohol
gan he uscd, and such o preparation has given very satisfactory results
vith a number of varieties, A1l other oils and waiss have to be
prepared as emulsions using special soaps. Such emulsions have thedir
gpecial uses, Tut have not been as generally effective as the alcoholic
solution of castor oll and shellas, A5 the alcoholic solution’dries

very quickly and leaves no contact marks, it is particularly suitable for

treating the fruit hy hand-dipoing methods. In use, the sclution
teccmes more concentrated through evaporation of the aleohol ard this
stronger solution may cause the subsequent development in treated fruin
of core-krovming, alecholie flavours, or breakdovn. Aleohol should

therefore e added from time to time at the rate of usually % to £ gallix

for every 30 tushels treated %o brirg the solution tack to its original
strenssth, The strength of the =zolution ocan re determined by
titrating with caustic soda solution in the same way as the maturity
tost for oranges 1s carxied out.

Aloohol is inflammable amnd the necessary precautions should
Be talken when the solution is being used.
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“he emulsioms. are move difficult to prepare but con meaddly
be manufacturced cemmereially in a concentratoed form and then only recuire
dilution with water for use, dowiever, they dry slovly and leave 5ont;¢t
marks vhen hand-dipping methods ave uscd, bub can be applied very
satisfactorily in a moechine which incorporates a hot-aiv droine tuscl.
A large number of cmulsions of waxes and oils have been preiargd.gnd
tested on fruit in the laboratory and some of these have given rood resulis
in larger trials, -

FRITODS 01 APPLICATION,

(a) Hand Dipping: This method is very satisfactory when 4hoe
alecholic solution is used, and layge cuwantities of fruit can be YLrestod
inexpensively hy the grovier, as special equipment for drying the trecfed
fruit is not necessary.  The only ecuipment regudred is a tank o hold
the solution, several perferatcd dipoing-boxes or baskets and o gently
sloping draining—table of corrugaicd sheet iron aleng vhich the scolutien
draincd frcm the freshly dippcd boses of fruit runs back into the tonl,
A suitable dipping-tank in which the fruit can be treated in case lois
using a standard tushel-size dipoHing hox weuld be 22 inches long,

14 inches wide, and 16 inches deep, ond could conveniently be mede from
galver “zed ilron. A zeinforced, speclally amoothed hardwood or hamlock
bushel casc fitted with rope handles and perforated for rapid drainage
males & sulteble container for dio ing the fruit,

In operaticn the frult is sently transferred from the field
ca.sé to the dipping-box which can recdily te done by placing the empty
dipping—~box on top of the full field case and carefully inverting the

P . ipping~box is then sukmerged for a feo secoads in the
wo cases The dipping~box is then submerged il econds in W
tenk of solution, care being taken to cover every aspple, and then draincl
o the draiming-table for a miniwmuwn of two minutes. Afver draining, T .

fruit is transferved tack to the original box vhich is not ztacked uny o
agtorage for a fev nours in order that the fruit will be free tc dry.
It is desirable fto reise the cascs of f the flcor during this time by

placing them on 3 x 2 inch studs. If scveral dipping-boxes are used
the boxes can e thoroughly drained while others arc being filled and
dippeds Ey this method, one mem can Yreat 20 to 25 bushels of

fruit per hour.

(b) Machine Tresiment: A switable machine consists of a fonl:
hold the solution or emulsion, and an elevator, vith under drainage bac
to the tank, which carries the fruit fraw the tank to o drying-twmcl.
The fruit is slowly cerried through the tuanel against a currcent of hot
air and isg discharged from it inte a bin for boxing, Such o machine
will repidly handle frult treated with castor oil and shellac in alcohcl
and its use is practically essentiol for treating satisfactorily large
quantitics of frult with emulsions. Such plants are in opercition

for viaxing oranges.













