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HE-ORGANTIZATION OF THE DIVISION OF FOOD PRESFRVATION,

Since the last acoount in the Quarterly of the Division's
sotivities (Vol.1l, MNo,1, 1941}, an extensive re-organizabion has been
oarried out. All research projects with little or no relation to the war
effort have been suspended, while several new, large-soale investigations
of outstanding importance have been started.

In the early siages of the war, inadeguate use of the Division's
faocilities and experience in food processing and distribution was made by
the Australian authorities responsible for the supply of foodstuffs to the
fighting forces and to the ocivilian population of Great Britain. During
1941, goincident with the growing recognition of the velue of scienco
applied to the war offort, the Division was called upon to carry out an in-
creasing number of important investigations, partiqularly in the fields of
canned and dried foodstuffs, FRarly in tho present year, the volume of new
work had grown to such proportions that & re-organization of the work was
cagontial in order {o make tho best use of the limited lahoratory
facllitles in the intorcst of the most pressing investlgations,

To this end, practically all investigations on the cold storage of
foodstufls, previously comprising the bulk of tho Division's work, weie sus-
pendeds  These were the cool storage of apples, pears, citrus fruits,
peachca, plums, and gropes; cold storage of meat and meat products; hondl-
ing, freezing, and storage of fish; and physical investigations on the
cooling of meat,

The imvestigators so released vwere transferrced mainly to the food
canning and Tood dehydration sections in which most of the Division's staff
is nov vorking, and many newv offiicers and assistants have since becen
oppointed to thesc secctions, '

Special investigations on the camning of vegetableos and of meat
are being carricd out by the oanning sccotion, which is also responsible for
the examination, on behalf of the Service depariments, of all canncd foods
and frult juioes produced in New South Wales. The snin aim of all the
canning studies is %o provide immediate data to assist processors in meeting
the rapidly inoressing Service demonds for conned foods, partioularly those
not conned in any quantidy previously, and to provide day-to-doy adviec on
fechnical problems vhich may be retarding produations 1In the conuing of
vegotables, parfticular attention has been given to the conditions of handl-
ing and processing favouwrable %o high retentions of vitemin G, and to the .
heat proocssing required to produge commercial storility in packs of
various drained weights., The effects of the siructure of the can scams and
of different types of internal lacquering on the conditlon and kooping
guality of vorious packs have also been major lines of investdgation,

- Fruit Juices ond other fruit products high in vitamin C arc assum-
ing considerable importance in the feeding of the fighting forces in arsas
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remote from supplies of fresh food, The conditlons of prooessing and
storage necoossary to the making of high quality produots are being
investigated and applicd in the nnd.us‘cry partloular attention being given
to the possibilities of concentratod julces which will save considerable
spnoc and packaging motorials.

The drying of foods cffects oonsidorable savings in spago, weight,
and rcfrigoration which aro importont considerations in worwtimos Prior to
the outhreak of war, fruli was the only foodstuff dricd oxrtifioially in any
quantlty, but ropidly inercasing produgtion of dried cgg powdor, meat, and
vogetablea is now being wndertakens Unfortumately, there oxisted very .
1ittle prior kwwledge about the factors in processing ond storage govern=
ing the qualily of theso dricd productss In order to ploce those industries
on a safe footling, thercforo, intensive solentific studies hawve hod to be
mode of all phases of thesc now industriess  Sufficient progress has now
beon made, howover, to indicatc some, at least, of the major factors
govorning quality, ond the opplication of th:.a knowledge is boing roflccted
in the bettor quality of products now being monufactureds In this dovelop=
mental work, tho dricd foods scction of tho Division has played an
dmportant part since its inccption early in 1941, In this work it has boen
grontly alded by close contact with similar laboratorics in England and
Us 5o da

The application to apples of certain thin waxy or oily films fro-
quently results in a considerably 1noreasec1 storage life, particularly at
moderate terperatures of the order of 50°F,  This new method may have
considerable application to the storage of apples in districts deficient in
eold storage space and where it is too expensive to cool=store apples
intended for canning and dryings The fruit storagoe scction has becon making
an intensive study of the cffcois of surfacc coatings on apples, giving
partiowlar attcntion to such factors as varicty, degrec of maturity at the
tme of treatment, composition and thickness of the coating, methods of
applicotion, and fomporature of storage, This scotion has also commeaccd
investigations on the drying of applos, particulsr attontion being paid to
the offccts of methods of sulphuring and conditions of dyying upon the
initdal contont and retontion of sulphur dioxddo,

A considerable proportion of the work of the physics scction is
being devoted to substitute containers and packaging matoriols in'licu of
tinwplatos These investigations are being carried out in co-operation with
the Council's Division of Indusirdal Chemistxy. Whilc no striking advances
have becn made, o valuable body of knowledge on tho propertics and limito-
tlons of available packaging motorials, and coated and unconted locally=
mamfaofurod containers has been accumulatcds
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DALP  FROM THE LIBRARY,

Nicholas pport, working ot Massy ncar Paris, discovered tho
mothed of food preservation which was to beoome the foundation of the caming
industrys He storted his experiments in 1795, whon the Pronch Govorrnmont
offercd o prizo of 12,000 frones for a new method of preserving food for

Napoleon's army ond nmavy, and by 1806 his preserved moats, vegetables, frults,

and milk had boen tricd out by the French navy and found sntisfactory,
However, it was not until 1810 that he publishéd his famous work, "The Book
for All Households or the Art of Proserving Animal and Vegelable Substancos
for Many Years', '

- This was typical of the publication of scicntific discoverics at
this time, The carly investigators worked individuwally as a rule, and com=
mundcated their results at long intervals in the form of bookss The mmber
of books was small and there was no means of finding out what books had heen
published on any particular subject, WNowadays, vescarch workers are much
more numercus and they publish thei¥ results as soon as possible in the pro-
ceoedings and transactions of societies, jowrnals, reports and bullotins of
experiment stations, and as patent specificationse The seientific book has
beoorwe & suwmary and review of the subject rathor than a medium for the
publication of origiasl worls

The solution of many problems which arise in the food industrics
often requires a scarch through the literaturc on the subjoct, but the vast
amownt of printed mafttcr makes the scarch difficults Fortunately, to guide
us through the maze of printed matter, there are now mony good catalogucs
and indexcs, which may be consulted in the public libraries and othor large
Libraries, suoh as thosc of the technical colleges and wniversitics., For
Engliish books there is the "Reference Catalogue of Curront Idteraturc",
which lists, under subjects and authors, the books of over 600 publishors,
Thls is supplomented by the Quarterly "Cumulative Books List"e The United
States has a sinilar comprohensive publication, "The Cumulative Book Index”,
whlch lists all books published in tho English language according to authors
and subjectss Another valuable index of books is the "Scleet Tist of
Standard British Scientific and Tochnical Books" publishcd by the
Association of Special Librarics and Information Burceux, and this is kopt
up~to=date by the Asscolations quarterly list.

Since it is not of much wsc fo have a list of books but no noans
_of obtelning than, 1% may be morc helpful to consult the card cataloguc at
the public library, and asceriain from it what books arc available thorcs

Fron books we mdy obtain a comprehensive roview of the basic
principles of the subject, which makes them helpful at the begimxing of
rescarch, but for norc detailed information, and information oo now Yo hawvo
found its way into books, we must consult the smaller and norc gpecialized
papors in Jjournals end bulletines. Most reforencce books comc to our aid by
listing some original articles, but fow of then con attempt to include cvery-
thing that has beon writton on any particular svbjoot.
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The “Index to the Literature of Food Investigafioh, published
quarterly by the Depariment of Sclentific and Indusirial Research of
Great Britain, aobstracts ond olassifies articles from the main jourmals
in this branch of applied spience, but its value is lessened for speedy
reference by lack of an anmual subject indexs  Sewveral of the other
comprehensive indexes and abstracting periodicals such as "Chemical
Abstracts’, "British Chemical and Physiological Abstracts", "Biclogical
Abstracts”, and the "Iadustrisl Arts Tndex", also abstract the jowrnals
of the f’ood industries, but cannot be relled upen to cover the whole ficld.
Of these, "Chemical Abstracts", which is published twice o month by the
dmexrican Chemicol Society, covers by far the greatest number of food
Journals, and still includes the Jourmals of enemy and occupiled countries.
The obstracts of articles ore classified only into broad groups, sugh as
atrition, foods, fermentotion industries, bui an author index is included
in each munber, ond there is a good amual subject index, author index,
and index to patents. As its servioce covers all the chem:.cal industries,
any orticles of intercst to those engaged in the food industries which
have appeored in periocdicnls of o general nmnture, for instance in
"Chemistry and Indusiry", will be included in the oappropriate section.
"Chemical Jbstroafs! does not, however, pgive an abstract of overy article
in each Journcl, but includes only those with new information and those
likely to be of permanent valuc.

If difficulty is encowmtered in finding the essential published
information relating to any particular problem, help moy be obiained from
the Research sectlion of your Public Library, or from the Information
Scetion of the Council for 3clentific and Industriasl Reseorch,

ae ks eryhe

SODIUM NITRATE TN MEAT CURING

A e

Since the note on "Sodium Nitrate for Saltpetre in licot Curing?
was published in Vol,2, No»3, of the Quarterly, it has been ascertained
that sodium nitrate has been successfully used as a meat-curing agent by
al loast one commercial firm in Australia and also by the Hawkesbury
Agricultural College, According to information supplied by the Principal
of this ocollege, equally satisfactory results were obtained by using sodium
nitrate at the rate of B per cent., of the weight of salt instead of 10 per
cents when potassium nitrate (saltpetre) was used, Theoretically, 85

parts by welght of sodiwum nitrate should supply the seame amount of nitrate

as 101 parts by weight of the potassium salt, but this comparison would
not be strictly correct if the former salt, which is somewhat
deliquescent; has taken up water from the atmosphers, From the practical
stondpoint, it would be odvisable for meat curers to carry out small-scale
tests with sodium nitrate at lower concenitrations then the polassium
ritrate solutions used in standard curing praciices Jpart from
congideration of the conservation of materials, it is neoessayy, under the
State Pure Foods Acts, to keep the concentration of nitrates plus



nitritos in cured meats below 14 grains per pound, vwhen expresscd as
potassium nitrate, or 1l.9 grains as sodium nitrates Somc confusiocn
might arise from the use of the ferm "salipetre” when applied to both
nitrates of potassium and sodium, btut the latter is usually distinguished
by referring to it as "Chilean saltpetre',

DIXCOLOURATION IN CANNED FOODS,

Darkening and other typos of discolouration in canned foods are
of frequent ocourrence, and it is desirablo that each fype should be
rocognised and prevented as far as possibles

Some Crudts and vegctables, particularly apples and potetoes,
darken at out surfaces duc to the presence in the fresh product of active
agents known &3 ongymese As long as the tisawe is intaot the engymes
are confined within the oclls end do not causc any darkening, On cutbting,
bowever, the cells at the cut surface ave rupturcd and the Iiberatod
engymos cause darkening of the tissucs in the presence of aire Immediate
blanching in boiling water destroys the enzymes and, particularly in the
presence of gmall amounte of sulphur dloxide, prevents further discoloura=
tlons

The most prevalent type of dlascoleuration in cannod foods is,
however, that due to metallio contamination, particularly with iron or
copper, which may bo aocguired during the preliminary processes of peoling,
sliclng, blanching, or from tho can itselfs This discolouration cannot
be provonted by heoat and is wewslly intonzifioed by prolonged heat-
processings  Sulphide blackening may occur in a varicty of sulphuyr-
contalning produsts such as meat, fish, corn, peas, asparagus ‘ambbage,
and onfoma. During heat treatment a slight decomposition of the protoin
or other natural substances cccurs with liberation of =mall amounts of
sulphides, This reacts with any dissolved iron or copper o form the
blaolk iron or copper sulphides. '

Tho liberated sulphide may also reaot with the metals of the can
to form tin or iron sulphidess  Tin sulphide occurs as a prwple, bronzc,
or black film ¢losely adherent to tho surface of the can; it is
objectionable only from the point of view of the appesrance of the can,
But dron sulphide forms as a loose black deposit at points where the
steel base-plate is exposcd and it may stein the product.

Blackening due to iron sulphide has beon particularly prevalent
in cans of the hole~and-cap type and appears to be associated with the
exposed iron at the cut cdge of the hole.

Iron may also bo derived from the oquipment used for preparation
of the produat pricr %o placing in the cans The use of stainless stcel,
with its greater resistanco to chemical action, insfcad of plain ivon
blanching vossels is a most important protective measwre, The use of
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'lmquered cang of the sanitary siyle should greatly minimize staining by
iren sulphide.

In Australia an effective method commonly employod for the control 1
of black staining of canned mutton in unlagquercd cans is the inclusion of I
smell amounts of lagtose in fhe product, but the mechanimm of control haa
not yot beon detexmined,

Sulphide diseolouration of canned corn has given a geod deal of
trouble in the United States of Ameridca, end o special intornad coating
enamel containing a small amount of zinc oxide wos introduccd by Bohart to
overcomc this trouble, The cnamel tonds %o absorb any sulphides which
arc liborated, forming the colourless zinc sulphide instead of the black
iron or copper sulphides,

Hackening due to copper sulphide is probably not so prevalent,
hecause metallic coppor iz not so readily attacked as iron and the
concentration of copper in the product is usually much lower than that of
lron. However, duc to the much lower solubility of the copper sulphide o
vory much maller quentity of copper is nooded to cause darkenings Coppor
sulphlde con also bo formed in foods which are too acid for the formation
of iron sulphidc. Bigelow and Miller found that onc part per million of
copper would couse discolouration in canned corn,  Copper caontanination
is usuwally derived fyronm coppor vossels used in blanchings 4 oasc of dipe
colouration in cannced cornod beef was found to be duc to the use of copper
vivets in the curing vats.

In addition to sulphidc discolowrnfion, trocos of netal moay reach
with the natural pigmonts and other substances in fruits and vegetablos.
The colouring materials are divided into the green and yellow pignents,
insoluble in water, such as chlorophyll and carotenc, c.g., in silvor bect
‘and tomatoes, and the woter-soluble red and blue pignents due to
anthooyaning, e.g. in herey fruits and bectroote The insoluble pigrents
are not so liable to chango, bul troces of copper rmy renct with chlorophyll
and produce a very stable but rather unnaturally bright green. Tracos of
iron may appreciably affcot the water-soluble anthocyonins, ond tin has boen
found to modify the colouwxr towards a purple shades In addition, traces of
iron very readily hring obout discolowration in potatoes and eertain
vorietios of apples, due to reaction with the natural tamnin of thesc pro-
duete.

Svede twmips are partioularly liable to discolouration dua to
troces of irvon, and in somo cases not more than 20 parts per nillion of
iron aro required to cause apprecicble darkening,

To reducc the risk of metallic.contemination, it is advisable Yo
hianch in stninloss stecl rother thon ploin iron vessels and to usc
efficiently locquercd cons. Efficicont oxhaust is important, becausc the
above tpes of discelouration wually occur more readily in the presence of
odre
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4 totally different iype of pink discolouraiion has been found
in canned pears, peaches, cabbages, and sauliflower, particularly after
prolonged heat treatment. In thease cases, no evidence has boen obtained
of metallic contamination, but the pink colour is possibly of
anthogyanin noture and produced from colourless precursors during heat
prooessing.

The pink disgolouration in couliflewer may be minimized, and

the commonly occurring aull leaden colour even oliminatedy by blanchlng
in citric acid solution, The s;sec:.fic progedure suggested isi-
Hanch 5~10 minutes at L85°F., in 0.5 per gents citric aolds It is necessary

to meke vwp the loss of citric acid from the tath after 3 to 4 batches and
’as renew the bath entirely after € to & batchess The volume of solution
in the bath should be approximately 1 gallon for cach pound of caul.iflowor,
In the final canned product, o pH not greator than 4.6 should Pe aimed ate

 Discolonration of canned foods mey also be due Yo bacterlal
spoilage, This is usually fairly obvicus and can be identified readily,
but 2 bhactoriological cxomination may be necessary bo establish ths origin
of the discolowrntions The condition referred to as “black beets" which
has been described by Cameron, Esty, znd Williams of the Netlonal Camners
Association of U,%A. is an oxample of discolouration in under-procecssed
canned bectroot due to bacterial action in the presence of an abnormelly
high amount of iren in the produot.

*EapREROIVESRS

B INCERSTATE TRANGPORT BY RAIL OF CHILLED AND PROZEN HEEF. -

- TITTRODUCTION, |

' Frior to the war, the refrigerated transport of heef fo Syaney
and Melbourne from various meatworks in and north of Brlsbane, was

effected by boith rail and ship, Under normel conditions the sea transport
of chilled and frozen beef was preforable because a&eq,uate refrigerotion
throughout the jJourney was available, Now, howover, since transport by the
moa roube has prac’hically coasod, the railwoys have te carry the whole loads

Tnder the best of conditions therc was only a small margin of
safoly in the summar-iime fronsport of beof over three railway systams from
points soveral hundrod miles north of Brisbane to Melbournc, It is,
thereforo, not surprising that some losscs have ocourred under the prescnt
conditions of congestion at poinis of loading and transhipment and of
shortago of rolling stook,

It connot bo too strongly emphasised that beef iz a highly
perishable preduct whioh requires special care in iis preparation, storage,
and {ransport if setisfactory out~turn is to be eghioved, It is the
purpose of this artlecle to outline the causos of spoilage, and to sugpest
mothods by which this spoilage moy be proventeds
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SPOILAGH AND METHODS FOR ITS PREVENTION,

o During the proccsses of preparation and handling of the bocf in
tho meatworks, the cxposed surfoce boeomes contaminatod with bacteria,
yeasts, and moulds. The multiplication of these microeorganimms on the
surfope of the beef, tho ratc of which inereases rapidly with inowcase in
tanperature, ovontunlly vesults in spoiloge and condemnation of tho moat
as unfit for humon consumpiion. ,

The sucacsaful long~distance transport by rail of such boef
thercefore can only be obtained by striet adherence to the followlng
eonditiaons:

(1) Roduction to a minimm of the contamination agquirod in
tiv moatworks. _
(ii; Prompt and rapid-ecoling after slaughtor and drossing.
(L34) Maintenance of the lowesy possible temperature during
looding, transport, and transfors fo othor rallway
gystems at breake-of=gavge polnts,
(iv) Reduction to a minimum of the time both of loading and
of transport.

(x) Roduetion of Jontomination.

In the progessing of beef for the purposes of interstate trade,
the vimost cove should be talen to adopt overy lmown hyglonde prevaution.
This should be looked upon as nothing more than sn insuranoe against loss
by spoilage. Aull informotion on the requwired tochnique is given in
Ce S I, R, Food Proservotion and Tronsport Division Clroular No. 2,<P., on
*Hyglenic Methods for the Proparation of Deef in the Meatworks's No dolay
gi‘lould e allowed in the dransfer of the beef Yo the ehiller, following

essing.

(b) Gooling in the NMeakworks,

In the ease of chilled beof, the lowest joemporaturc to whioh it
gan be brought without freezing is about 30°F, It is obviously not
dealrable, in view of the type of tcmpereture control cxdsting in’most
montworks, to attompt to ohill quite down to this level, However, chilling
should be carried as near this as possible, carc being faken thet the
tempéroture of the beef at no time falls bolow 295°F., This cohilling of the
wof, from the swrfage to its deepor layers, should be accomplished as
quickly as possible, preferably in two days, tut certainly in not longer
than three dayss  The rapid ohilling of Woof rmaterlally assists in secur=
ing a lower microblal acount on the meat surface, Following this
eQoling, the beof should be dispatehed wlth fthe least possible delay, since
miero=organimms continue to miltiply ot ohilled becf temperaturos, even
though much more slowly than at ordinary tamperatures,” The chilling should
Yo conductod as far as possilblo in accordance with the principles laid down
in Ciroular No.sD.+P,, of the ame sories as the onc mentioned sbove, on
*Tho Gooling of Export Chilled Beef.
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In the case of frozen beef, and especially whcre long-distance
transport in summer~time is involved, it is very desirable io reduge the
temperature of this heef w a considerably lower level than that to which
it is frozen for export in ships equipped to hold the beef at frozen
temperatures. It should be borne in mind that every degree through which
the temperature of the heef i1s dropped, is Just so much added to the
storage life of the beef, The more heat removed fran the beel initially,
the longer will the becf take to come to the state of thaw, other
conditions being equal,

(o) Maintenance of Low Temperatures during Loading and Transport.

~{i) Precooling the Vagons, By far the most desirable methed of
precooling valilway wagons 1s the provision at meatworks of a refrigerated
loading doeks This consists of a comparatively air-tight platform as close
o the frozen and chilled stores as possible, into which the wagons which
aré to be loaded can be shunted, After the engine has moved out, and the
doors of the deck clesed, the wagons are cooled by the circula’ci.on of cold
air, After this precooling, the loading can take place through
refrigerated corridors from the chilled and frozen storage spaces into the
copled vagons, The whole traln, upon loading, can then remein at its Lows
tamperature loading platform until it is ready to move outs The use of
this method would obviate, in the case of chilled beef, the very wndesir-
able condensation of moisture which oceurs, especially in hot humid
weather, when transfer of the beef from a chiller to the rallway wagon is
made by motor truck.

Failing the above very desirable method of cooling and loading, a
high degree of cooling efficiengy can be attained by pumping cold air
through the wagons, such air being obtained from refrigeration equipment
which might e established at all important points where beef is loaded
into railway vagons, As in the preceding method, this would extract more
heat from the interior of the wagon than could usually be extracted by most
methods of leinge It would of course take less refrigeration to
accaomplish this cooling of the interior of the wagon than would be involved
in the use of a refrigerated loading platform, but in using this method,
the beef would still be subject %o rise in temperature during transfer from
chiller or freezer, and during loading,

Precooling of a wagon hy the use of ice should begin at lea.st
over-night if possible. The method is very inadequate under the best of
conditions, and therefore, the longer the lce has to do its work the bhetter
the result is going to be. If equipment could be installed to circulate
the air in the wagon duwring this proocess of cooling, the heat exchanges
wpon witich the cooling depends would be greatly facilitated and the vwhole
prooess more efflciently accomplished in shorter time. Unless the runs are
short and the external alr temperatures low, it is very desirable %o make
surc, lmmediately before the train leaves, that all the dce bunkers on the
wegon sre full of closely packed loe.
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Another very deslrable procedure when using loe, and one
spparently not employed in Australia, is the addition of sodium ohloride
(common salt) to the ice, which has the offect of lowering the melting-
point of the mixture, The addition of 33 parfts by welght of sodiim
chloride Yo 100 parts of snow or finely pulverised ice, will drop the
melting»point femperature to approximately minus 6°F, Since such a big
emount of heat is taken up by ice Yo offect its conversion into watcr, tho
lowcr the temporature at which this is effected the more efficient will bo
the rofrigeration, even though the lifc of the ice is deercased, It is
probeble that arrangements couvld be made, if ncoessary, to add ice to
wagons at points othor then those of origln, capital citics, and broakeofw
gavges It may be that adequate provision has not been made on the wapgons
uscd for interstate beef transport to handlc the high concentration of
galty water which would result from the thaw of such a freezing mixture,
Tt might bo worth while, howover, to take steps to have thesc wagons pro=
vided with such facilitles, if found practicable,

In sddition o the usc of bunker icc, a considorable gmount of
added refrigeration can be obtained by the suitable disposition of "ary-
tec' in the wagonss  "Dry~ice®, well known as suoh in the trade, is solid
carbon dioxide. At atmosphoric prossurcs this mateorial Sovaporates" to
the gascous form of carben diexide, without going through the liquid phase,
at a femporature of approximatoly 144°F, bolow .the freezing-point of waters
The simplest oxisting method is to suspond about 100 4o 150 pounds of “dry=
ieo”; done wp in hessian or cloth bogs, from the hanging rails or from the
cedling in the casc of "stacker" wogons which have no rails, distributing
this at points along the longitudinal centre of the wegon, and as noar to
tho eceiling as possible, This affords considerably incrcased gooling, In
the case of {rangporting becf in a stack, whethor frozen or ohilled,
placing "dry-ice” among tho beef on the floor is am entively undesirable
practicc.s It does not allow the "dry-icc!" to operate efficdently, and in
the casc of chilled heef, canses local freezing of the boof immediately
survourding its In addition Yo the cooling, the libeoration and accumulae
%ion of a sulfiecicnt concentration of carbon dioxide gas in a well =calod
wagon ls not without beneficiel influence in retarding microbial growth., Tt
is hoped that, before long, expanded metal boxes affixed to the cellings of
wagons will be provided as receptacles for the t"dry~lcoh.

In cases where only non-refrigerated and poorly insuleted wagons
ave avallable, all cocling must be accoamplished by the use of "dry-ice", To
oampute the smount needed is somewhat Aifficuli, tut in cases whore the
amount of ordinary ice neccssary for a certaln wagon is known, the
equivalent amount of "dxyw-ice" needed con be caleulated on the basis of one
pound. of "dry-ice" for every six pounds of ordinary ice, To the figure

thus obtained one might add another 25 per cente of Mary~ice' as a margin of i

safety.

(i) Trensfer from Chiller or Froczor to Railway Wagons, The
transfer of the beef from its frozen or chilled sfore to the railway siding
is gonerally accomplished by mcans which do not afford any safoguards of
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rofrigeration, such as by motor trucks In such transport thercforc, cvery
offort should bec made to pack the becf Just as compactly as possible and,
if practicable, make the transfor at peribds of the day vhen lower exuornal
toemperatures provall, Great cape should be itaken to prevent oXposure of
the beef to dircet sualights, With the realisation of the diffieultics
involved, the whole procedure should be organised so that both the transfer
and. the lo ading into the refrigerated railvey wagons is accomplished in the
very shortest time possible, and at the lowest possible femporatures,

(111) Load:ng_and Sealing the Wagona. Loading should be done undex
conditions where the wholc of the wagon is protcoted from dircet radiation
from the sun, and at a platform which is not only properly surfaced and
clean in 1tself but where dirt and dust cannet be blowa from adjacent arca
on to the beef durlng its transfor to the wagon. Other than vhon loading
at a refrigerated loading dock, the doors of the wagon should not be opened
watil the beef is ready to be loadeds Failure to obscrve such progedure

only results in the wdoing of part of the preccoling which has been effected.

In the case of chilled beel it is highly desirable that "hanger!
wagons should be provided, It has been the practice to tie the quarbers of
beef to the bars instead of using hooks plaged on or attached to the bars
as 1s done on board ship, The argument seems to be that more effective
hanging can be secured by this means, It would, however, seem worth while
to investipgate the possibility of providing "hanger® wagons with hooks and
extension members where it is dasirable to do a double hangs This is
especially imporiant at the present time when the rope used in hanging is
in such short supply. The question whether in normal times leading would
be betier accomplished by the use of hooks and hanging members as ageinst
the use of rope, should be determined mainly on the basie of the time
involved in loading by the respective methods,

In the case of frozen beef, it is desirable to place my iwo
inches of dunneging in the boltom of the wagon, filling up the spaces in
between, and to a level’ sllghtly above that of the dunnaging, with good
clean straw. This will, in effect, add to the insulation on one side of
the stack, at least. In laading, every effort should be made to place the
guarters 90 that the maximum dsnsity of the beef is atitained. The more
cempaot the stow the hetier is the chance that most of the beef will reach
its destination in a thoroughly hard conditions

Another desirable point is that of making the wagon as air-tight
as possible so that leaskages of cold air may be prevenled as far as is
precticables For this reagon the sealing of the doors after loading, such
as was done in conneotion with the lockers containing chilled beef destined
for England, ls very desirable. Admittedly, the chief reason for the very
elaborate sealing in the case of ships' chilled beef lockers was %o prevent
the loss of carbon dioxide gas. However, if stout browa paper were
pasted over the margins of the doors after they were closed, a definite con-
tribution would be made Yoward maintaining lower temperatures.
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(iv)_Disposal of Wagons after Loading and Sealing, In the loading
of chilled and frozen beef it seems gwite common practice to shunt the
wagons, immedistely after loading, out into an open yard where they may
haye the sun blazing wpon them, and where they are subject #o any hot
winds which exist, until the train is marshalled, often at the end of the
days It should be obvious that this progedure is one defirndtely
antagonistic to the meintenance of low temperatures in the wagon. If
arrvengements could be made to shunt the loaded wagons inte a covercd load-
ing platform where they would be protected from direct sunlight, the
refrigeration potential of the wagon would he definltely improved.

(v) Unloading, A%t points of discharge from the train the wagons
should not, under any condition, be opened until such fime as unloading can
bo actively commenceds Every effort should be made to accomplish the
transfer from the refrigerated wagon to the frozon or chilled store at
destination in the quickest possible time.

(vi) Transfer at Break-of~Gouge Foints. At break~of-gauge points
it has been found that the most expeditious transfer from the wagon of one
system to that of enother 1s not always aohieveds, Therefore overy effort
should he mede to plan the operations in rolation to the relative positions
of the two wegons. ooncerned, the number of men employed, and the time of
day during which the operation is conducted, so that the transfer is
acoomplished in the shortest possible time, and the beoef subjocted to the
lowest pomsible tamperatures which can be obtained, This transfer should
be conducted at a covored platform, or during the night il possible,

CONGLUBION, ' ,

The neceasity for reloading at break-of-gauge polints adds to the
difficultics of the satisfactory interstate transport of beefs  The
provision of insulated transport boxcs, such as are employed abroad, vwhich
could be transferred from the under-frane of the wagon of one railvay
system %o that of another, is a possible way outs Under present conditions
however, the provialon of such cquipment would be out of the question. This

article thercforc has discussed the problem only as it can be handlcd with
existing rosourcos,

In the preceding discussion, all points which can contributc to
the satisfactory out=turn of the beef, cither chilled or frozen, have been
mentloneds  Under cxtrome gonditions the difficuliics of satisfactory
trangport arc very real, and such thet it is only by giving due attention
to overy factor which can favourably influence the out=tuen that good
resulis can be cxpoched,

Since this matier is one of interest primarily to Queensland, it
should Be pointed out that the Division's laberatory at Brisbane ls always

available to assiat in any way possible in comnection with the matler
diseussed in this article,
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DERYDRATED VEGETARLES,
ESI"& 2

TE _TESTING OF DEHYDRATED VEGETABRLES,

The teeting of dehydrated vegetables involves

(1) genersl assessment of the appearvance, odour, and :t‘lavour
of the dried product;

{(2) determination of moisture content;

(5) qualitative teste for enzyme aativity {catslasze and
peroxidase);

(4) determination of the cooking time;

(B) assemsmont of the colour, flavour, and texture of the
cooked product;

(6) dotermination of ‘the vitamin content, in particular
ascorbie acid (vitamin ¢), carotene (provitemin A5
and thiamin (vitemin By),

The dehydrated product should possess a uniform, well-marked,
charactoristic colour and should be free from pariial or general
discolovation, blemishos, or foreign materials, The product should
rossess a good, typical odowr free from hay-like or other obJectionable
odours, With practice, the flavour of a dehydrated vegetable can be
Judged without reconstltut:r.on and 1t should be free from hay=-like or other
objectionable off-~flavours,

MOLSTURE CONTENT _

The determination of +the molsturc content of dehydratod veget-
ables presents many diffioultles, 4 rapid method is nceded for proccss
control as well as a more exact mothod to bo used in the final checklng of
the products Various rapid methods have been invest sated and considor=
able progross has been made in the development of an electrical moisture
neter which would make it possible te obtain results ia a few minubes,
Chemiocal methods are limited by the fact that many dehydrated vegoiables
decampose to a considerable extent at tomperatures as high as 100°C, and
givo high walues for the apparont moisture content, Healing the ground
maborial in @ vecww oven at 70°C. has boen adopted as the stondard mthod.
Heating the ground matorial in an aiv=-oven, or water-jacketed oven, at 989C.
for 16 hours with sultable correction of the values obtained can be used as
an alternative for rough chocking,  Purther work on the determination of
molsture by various methods is in progresg.
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ENZYME TESDS « BLANCHING, _

Tho Lmportance of the hlanching prooess vas emphasizoed in
Part 1 and it was indicated there that tho prineipal function of blanching
for dehydeation was the inactivation of enzymes, Tests far fwo onzymes,
catalasce and peroxldase, may bo used to detormine the officiency of the
blenching progcosss 1t chould bs realisod that these are not the only
enpymos responsible for undesirable ohanges which fake place during procosse
ing and storage and they may not, 4n fact, be the onzymes vitally concorneds
It has, howover, bocn found that the inaotivotion of thosc enzymes can be
wsed as an indicatdon that other engymes have beon inmctivated alsos

In testing for catalase activity the blanched material or the
portially reconstituied dried materinl is govered with 3 por ecent, hydrogen
peraxide; the cvolution of oxmygen indieates that the catalose systom is
atill active and the material definitely undew~blancheds In testing for
peroxidase ootivity the moterial is coversd with 043 por cent hydrogen
peroxide and a L per eent, solution of gulalcel in aloohol agded. Tho
appearnnee of o rodddshwbrown colowr on the vogetable indieates that the
paroxidane system iz stlll active and the blanching not complete.

QOOKING TEIT, _

The cooldng of dehydrated wegetables Loy testing purposes is
goarried out under standard conditions, The dehydrated vegetable is dropped
into boiling water and the time requircd for the vegotable to becomo toender
in toxture measured from the time the water rofurns to the boll, The iime
required for dehydrated vogetables to cook without prior secaldng should in
no ¢age exoced thirdy minutes and in soeme cascs should net oxceed twenty
minwbes. Whan dohydrated vegetables are reoonstituted and éoocked the
aclowr should be bright, and typleal of the fyesh vegetable, and the product
should bo fyeo from blemishess The product chould possoss the characteris-
tio flavowr of the fresh vegetable and be frec Lrom hay-like or other
objcetionable off-flavours and the texture should bo tonder but not mushys

VITAMIN CONTENT S, ‘

Vogotabloa are important sourgea of carotone (provitomin A) and
agoorhic neid (vitomin 0)s Cortain vogeiables also contoin asignificant
mownts of thismin {vitamin B1) and nost yegotables contaln amall _
Quentities of xiboflavin (vitamin Bp)y The relention of vitaming in the
delydrated produat can be high if propaw attention is pold to the process-
Ang mothedsy In order to be able Yo improve the progeaming technique it
is necessary 0 have awmilable reliable chemicol metheds fox the determin-
ation of these vitomina. Suifoble chemicol methods are available although
all methods requirve further investigotional work to improve their
peliability ond ease of applications
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HOTES ON THE DEMYTRATION OF APPLES IN AUSTRALTA.

An incroasing proportion of the Australion opple crop is now
being dehydrated in those States which formerly exported their surplus,
ond i¥ is anticipated that in 19243 approximately two million bushels of
fresh apples will be dried to yield about 4,000 tons of dried fruit. 1In
Tammania, whero most of the drying is being dons, +the principal varieties -
used are Sturmer, French Qrab, and Cleopatrn; in Western Australia the
vorietles Rokewood, Gronny Swith, and Dunn's Favourite are being dried,
and in South Australia the vorieties which are sultoble and available in
suffiolent quantity are Romo Beauty and Cledpatra.

SELECTION OF FRULTZ, :
Apples for drying should be mature and firms Tmmature fruit has
& poor colour and flavour after drying and over-mature frult is too soft
and of'ten lacking in aolds Frults showing rots, bruises, or bititer pit and
fruits of very irregular shape should be discoxdeds The weight of whole
fresh fruit required Yo yleld one pound of dried opples vardes from 10 to
15 pounds and depends on the variety, size, maturity, and condition of the
frult useds Lator varicties have a lower drying ratie thad earlicr
vorietles and the most coonumical sizes arc from 25-3 inches in diometer,
In frudy of these sizes thore is less waste in proparation for d&rying, and
‘s:‘-iitime and cost of preparation are considerably lower than for amaller
fruit,

The apples are firsd peeled, trimmed, cored, and gliced and if
there ig any delpy before suwlphuring, the slices should be held in o
solution of common salt of & fo § per ecents concéntration wmtil sulphuring .
gan beo commenced, Tho sulphurdng of apples for drying is essenlial to
prevent browning duwring dwying and storage and helps to prescrve flavour,
These are throc main methods of sulphuring spples.

(1) pircot sulphueing by cxposuwre to fumes of sulphur dioxide
from burndng flowors of sulphur,

(2) By dipping in solutions of sulphur dioxide or sulphitcs.
(8) By a combination of both mothods, |

- : Dircot sulphuring, which is the oommonest method, is used in
Tasmania whore tho whole frult, afder peeling and coring, is conveyod
through a long gas=tight box charged with sulphur fumes, The time takon

to travel through the box is 30«45 minutes during which period the fruit
absorbs obout 2 graine of sulphwe dloxide per pound. Ia Tasmania the fruit
is usvelly insufficlently sulphwred; the desirablc dosage, beforc drying
Ls from 7 to 10 grains of swiphuwr ddoxide per pound in order that the dried
spples will rotain thelr colour and guality duwring storage, A much bottor
absorption of sulphur ddoxide is obiained if the frult is sliced before
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sulphuring,  The slices should be oxposod to heavy sulphur fumes for

30 minutes elther on a convoyor in a tunnel or on trays stacked in a
sulphuring chambor, :

In Westorn and South Australis the sliced applcs are usually
dipped in solutions of potassivm metabisulphlte and Rirly satisfactory
results have been obtained, The supply of this meterisl is practically
oxhausted and investigations of pomeible substitutes have beon carried out
in this laboratory and in othor contres, Tho whole question of sulphur-
ing by solutlons has been under congideration and the offects of the
strongth of the solutlon, the length of time in tho dip, the drying
gonditions, and the veactions of different varietics of apples sre being

investigated in relation to the quality and sulphur dioxide content of the
dricd product,

Eaxperiments corricd out during 1942 have shown that a very
satisfactory sulphwr coniont can be obtained ly dipping the slicos in a
solution of sulphur dloxide gas in water, but, as sulphur diocxido has a
pungent and irriteting mmell, this method is not favouwred cameorcially.
Solutions of sodium sulphlte which are normally alkaline in rcaction can
be used, but this solublon ls not vory satisfactory beecause it teads to
dostroy the natural aeldify of the fruit and 1t also intensifics the blue
dlzcoloration witieh develops in slices contamlnated by iyon, These
sffects can be overcome by acidifying to a pH valuwe of 3~ and thid can
conveniently be done by the addition of 66 ml, of concentrated
hydrochloric or 18 ml, of concentrated sulphurdc aeid for every 100 grammes
af anhydrous sodium stlphlic in solution, Fruit treated with motabi-
sulphite has a betler quality and a higher sulphur dloxide content after
drying then frult trested with acidified sodium sulphite, but the latter
material is the most satlalactory substitube se far discovered.

American workers have reported that a combination of dipping and
ddrect suiphuring enables a considerably higher sulphur dioxids conteni to
be obtained, but this maethed is only in the oxzperimental sfage in this
country,

RETENTION OF SULPHUR DIQKIDE,

The residual sulphur dioxide content of the fruit aftey dvying
depends on . the sulphuring mcthod and on the temperature and humldity
conditiond during the initial stages of drying, In the oase of direct
sulphuring it has heen found in America that significantly more sulphuy
dioxide is retained after drying if the alices are dipped for throo
minutes in a 2 per cents solution of sodium citrate prior to drying.

In the caso of the dipping method ihe amount of sulphur dioxide
absorbed durlng the dipping depends on the thickness of tho' slice, the
strength and hydrogen~ion concentration of the solution, and on the length
of 4ime for which the frult is dippeds From this point of viow and from
other considerations, slices L inch thick are satisfactory. The solution
should bo acid in wvesction with a pH of about 3=4s It is better to dip
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the frult for a shord time in a strong solutlon then for a longer time in

a weakor solution because time and water are saved and dlsintogration of
the slices and lesching out of soluble materlals from the fruit are reduced,
The amount of sulphur dioxide absorbed is directly proportional to the
concontration of tho solution in which the frult is dippods  Howevor, the
amounts absorbed and retainod do not inorease in proportion to inercascs

in the time for which the sliocgs are dippod, end experimonts have shown
that a dlpping timo of six minutes gives tho bost rosults,  With longor
timos, lncoroasing amovnts are absorbed, but the amount retained after
drying does not inevease significantly,

: . It hes been found alpo that the foster the rate of drying during
the first hour, the greator will be the retention of sulphwr dioxide during
dryings This ls indlcated by the following reswlts obtained at Homebush
after dipping the slices for six minutes in a 2% per cent. solution of
gg‘hassiwa rgetabisulphite and drying to a moisture content of approximotely

per cont,

1% hour Thereaf tex Drying | Sykphur gi“lp?““
" " Time aantent of oxide
Tempera~ | Relative | pop., R H, aried lost
bure Hwn;daw o, , Hours slicos durigcg
o ; Grain/lte | S
149 30 149 30 | 5w 8,7 79
149 10 151 50 | 8 nes. | 25,9 60
167 20 149 50 | 8 hres 10,4 58
167 10 149 30 | 8% hre | 20,4 40 '

- & This sample was over-dricd o about 11% moisturc.

, With temperatures of about 120%F, and humidities of 30-40 pexr
eents in the early stages, drying has taken up to ten hours and the final ;
sulphur dioxide content has been as low as three grains per pound with |
a loss of about 90 per cents during drying.

Kapld drying is very desireble Lecause it resulbs in the dally
capagity of tho dehydrator and the vetention of sulphur dioxide in the
product belng inorcaseds  In Tammania, drying, which is done in kilns,
is usually slow, often taking more than twelve hours. On the mainland, :
tunnel dehydrators with foreed air flow are gonerally useds The frudt .
ghould be loaded into the hot end of theso dehydrators so that it can :
immediately e mibjected to high tomperatures and low humidities in ordor i
te reduce the moisture content of the slices as quickly as possilile. Such ;
a proccdure will best retain the sulphur dioxide in the slices and a slight -
c?szi hardening durlng the early stoges is slso an advantage from this point
o OV ,
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In commerclal practics the temperature at the loading cnd ahdm]
not be greater than 186°" and for rapid drying the relative hmidity \
should not excced 20 por cents, At the other end of the twwel where
drying is comploted the temperature should be abouwt 140°%3 higher
temperatures will "huen® the fruidy Although the alr temperature at the
het end is high, the temperature of the slicos will be lower becauvss of
the cooling offeet of the rapid evoporation of water fvom them: If these
conditions arc cbsorved and if the tray loading dovs not exceed 2 1lb, per
square foot, which is about the limit for even drying, a drying time of
about four hours should be oommorclally feasible,

Although there is a prescribed wpper limit of Tourteen graim of
sulphur dioxide per pound for dried apples sold in Australia or in the
United Kingdom, many of the Australian samples have a sulphur dioxide
content of leam than one grain per pound and oconsequently they discolour
t repldly dwrding storages A satisfactory sulphur dioxide content of up to
ten grains per pound can be obtained if the slioes are dipped for six
minutes in a I pey cent solutlon of potgssium metablswiphite and dried
quickly as publined above, If metabisulphite is not aveilable the slicea
should be dipped for six minutes in a L} per centy solution of sodium
sulphite solddfled as suggested above, The use of a 1 per ocent, solubion
ig sugpested on the basis of the rather limited cxperimontal results so
far obtained, but it shouwld o satisfactory in oommercial practice. The
solution wenkons with use and its strength should be determined froquenily
by Hiration with o standard jodine solution and brought back to the
i roguired values. : B
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