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-RE:-ORGMEUTIOIT OF TKE: DIVISION OF FOOD PRESiTtViYCIO~. 

Since the l a s t  acoount i n  the Quarterly of the Division's 
ac t iv i t i es  (vole 1, No,l, 1941), an extensive re-orgmieation has been 
oarriad out. A l l  research projects with l i t t l e  or no relation to  the riw 
effor t  have been suspended, while several new, large-soale investigations 
of outstanding importance have been s t a r k &  

In  the early stages of the vm, inadequate use of the Division's 
f ao i l i t i e s  and exporienoe i n  foocl processing and &istribution vras made by 
the Australian authorities responsible Tor the supply of foodstuffs to the 
fighting forces and to  the oivilian population of Great Brifain. During 
1941, ooinudent with the grcnring recognition of the d u e  of soiencc 
applied to the vim efforb, the Division vas called upon to oarry out ar: in- 
creasing number of important investigations, partioularly i n  the f ie lds  of 
canned and dried foodst;uffar Ear ly  i n  the present year, the volwno of new 
vork had grovm to suoh proportions t h a t  a re-organization of the vfork was 
essontial i n  order t o  make tho best use of thc limited laboralxry 
f ac i l i t i e s  i n  the in teres t  of the most pressing invostip.tions, 

'Po this end, praot imlly  a l l  investigations on the cold storage of 
foodstuffs, previously comprising the bulk of the Division's tfork, irere sus- 
pended, Thcsc Tiore the oool storage of apples, pcms, c i t ru s  f rui ts ,  
pcachca, plums, and grapes; cold storage of n m t  and meat products; handl- 
ing, freezing, and storage of fish; and p b s i c a l  investigations on the 
cooling of meat, 

The investigators so relcasod ucre transfcrrcd mainly to  the food 
w u z  Land food dehydration sections in iihich most of tho Divisioiils s taff  
2s nmi i:orldng, a& m a n y  noir offiocrs and assistants have since bocn 
appointed to  these sections, 

Special investigations on the mnning of vcgctablcs and of w a t  
are being carried out by tho canning sootion, ~rhioh i s  also raspoilsiblo for  
the emmination, on bchalf of the Service departmants, of a l l  canned foods 
and f r u i t  juioes produced i n  Ner, South \Tales. The nuin a h  of a11 t l ~  
canning studies is to  provj.de inmsdiata d a b  to  ass i s t  processors i n  meeting 
thc rapitily inoreasing Service dcmnds for oanncd foods, parkioularly those 
not unned i n  any quantit;y previously, and to prorrido clay-to-w advice on 
technical problems iihich may be retardily produotion. In the camdry, of  
vegetables, partioular atixntion has been givan to the oonititiona of handl- 
ing and prcoossing favourable to high retentions of vitamin C, and to the 
h e a t  prooess ia  required to  produae o o ~ r c i a l  sstcrility i n  pacl:s of 
various drained ~ i p i ~ h t s .  The effects  of the structure of the oan soma xnd 
of different igrpes of internal l a o w r i n g  on tho mndition and icq i i ig  
quali* of various packs have alm beon m j o r  l ines  of investigation. 

F 

I &ui t juices and other f r u i t  produots hi& i n  vitamin C arc assum- 
ing conddcrablc importance i n  the feodrly of tho fight&% forces 5.11 a r m s  



remote from supplies of fresh food, The oomliidons of prooesdng and 
storage neaossary to  the making of high quality produots are  being 
investigated and applied in  thc industry, partioular a tbn t ion  baing givcn 
to to possibil i t ies of concantraW juiccs ~ h i c h  v&ll earn oon&dorablc 
spaoc and packaging materials. 

The drylrg of foods effccts  oonatderablo savings i n  spaoo* weight, 
and rcfrigorat2on which arc important considerations i n  vra-timor =or to 
tho outbreak of vm, f'm5.t was tho on& foodsWf dricd mt i f io ia l ly  i n  a v  
guan%iw, but rapidly incmasing proamtion of &ica cgg podor, mcat, and 
wgckb le s  is n m  b c i q  undertaken, Unf'orhuurtc~, thcrc oxistcd w r y  
l i t t l c  prior  km7lcdge abut Ghct faotors 5.n procosdng and stwage govcm- 
ing the quallw af thcsc dricd products, In ardor t o  plaoc thoso industries 
on a sz fc  footing, Cheroforc, intondvc soicntific studics havc had to bc 
mado of & phases of thcsc ncrr industries, Sufficient progress has nm? 
bcon mdc, hor?owr, In haj.ca.t;c som, a t  loas*, of thc major factors 
governing quality, and thc application of this knm~lcdec i s  bcing r c f l c c ~  
i n  fhc bettor quality of products now bcing ntvlufacturcd. I n  this dcvclop* 
mcninl worlc, tho dricd foods scoti.cn of tho Mrision has pl<ayed an 
hnportan.l; part  sinoc i t o  dnccption early in  1%1. I n  this \fork i t  has boon 
grcatly aided by closc contact with similar laboratories i n  Englc.nd and 
u. %A. 

The appliaation to apples of certain th5.n vmv or  oi ly  films frc- 
quently resul ts  i n  a considerably inoreased storaga l i fe ,  particularly a t  
moderate tenpcratures of the order of 5o0I?. This new rnnthod may ham 
considerable applioation t o  the storage of apples i n  d i s t r i c t s  &ficient in 
aold storage spaoe and ~rhere it is  Coo e q s n d w  t o  cool-store applcs 
intended for canning and drying. The f r u i t  storagc scoti.cn has becn making 
an intcndvc study of thc cffccts  of surfaoc coatings on apples, g iv iw  
partioular attention to suoh faotors a s  uaricty, degrec of maturi.ty a t  tho 
t imo of kroatmcnii, cpmposition and thiokncss of tho coating# mothods of 
appliat lon,  a d  tompcrature of storago, mis scotion has also commc~ocd 
investigations on thc dxying of apples, particular a tkn t ion  being paid to 
tho cffcots of methods of sulphwing and conditions of drying upon thc 
ilrtt€al oontiont and rctcntion of sdphur d i o a i l ~ r  

A oon.sidcmblc proportion of the work of tho p b s i o s  scction i s  
bcinp, dcwtcd to substitute containcrs and packpging makcrials i n  iniou of 
tin-pxatc. Thoso inwstigations a m  bcing carricd out in co-oporation ' i~ i th  
tbn eouMilrs Mxision of Industria1 Chenisby, Wkilc no strildng advances 
haw bocn made, a valuable body of icnov~lcdgo on tho propcrtLcs ma limita- 
tions of avcilablc paokaging mtorials, and ooatcd md. uncoatod locally- 
mnufa.&sud coMncra k?s boon acmrmulatdl~ 



Xioholas Appcrt, vr~rking a t  Mjssy ncar PRP~S, dl~covered tho 
method of food prcscrvation which $ a s  to bcoomc thc foundation of the a m n g  
industry. Kc startea his  eqcriments i n  1795, vhon the ficnch Govermont 
offered a prizc of 22,000 frLanos for  a nmf method of prcxervingfood for 
Ifapclcon's arqy and mw, and by 1806 his p rcsomd nloats, vegetables, f r a % s ,  
and mill: had bccn tr ied out by the Prcich m~d found satisfactory. 
Km?cvcrl i t  \;?as not until 1810 that he p u b l i s h d h i s  famow work, #'The Book 
for A l l  Houseliolds or t l ~ e  A r t  of Proserving ~ n b a $  and Vegetable Substslrcos 
for Maw Yearsrfo 

This was typical of tho publication of scicatif ic  discoveries a t  
t h i s  h g  The car& investigators wcrlced individmlly as a rule, and corn- 
munioated their results  a t  long intervals i n  the form of bool:s. The nwnbcr 
of hooks was small and there was no fi~oans of finding out $?hat boolcs had boen 
published on any particular subJeot, Nowadays, rosowch rrorkors are much 
more numerous and they publish the& results  a s  aoon as possible i;i the pro.. 
medings and transactions of societies, journals, rcports and bulletins of 
expcriplent stations, and a s  patcnt specifications, Thc soiontifio bool: has 
bcoor.~ a sumnary and. ~cvievr of the subject rather than a ncdium for thc 
publication of original ~rorlc, 

The solution of rmny problems which arise i n  tho food industries 
oftcn requires a search through the l i tera ture  on fhc subject, but the vast 
mount of prinked matter ~m.lcos the search difficult.  FortunatcQ, to  guide 
us through thc nmc of printed ~ m t h r ,  tllcrc arc m? mmy good catalogues 
and indexes, which rnw be consulted i n  tho public l ibrar ies  and other large. 
libraries, suoh as those of the tcclmical oollogos an8 uziversitics. For 
En&L2~sh boolcs there i s  the t~Rofcrcncc-CCalo~uc of C m n t  Ici_Itcra~urc~~, 
vfhi~h lists, under subjcotsand authors, thc books of over 600 publishcrs, 
This i s  supplmcntcd l?y the Quarterly "Lm&ativc Eooks %st". Thc Unitcd 
Stutes has a sinilar conprchci~sive publicatiol~, ll?hc Cmulativc BooIc Indcx'l, 
whioh l i s t s  a11 boolcs published i n  the English lanysgc acoording to authors 
and ~ u b j c c t s ~  Anothcr valuable index of boolcs is the I1Sclcct Lis t  of 
S~i&rdlt&itish Scientific and Tco&& Books11 publishcd by tho 
Association of Bpeoial Librarics and I i ~ o m n t i o n  Burcaw., and this i s  kept 
up-to-date by the Assooiations quarterly list. 

Sincc i t  is not of riucl~ usc to havc a l i s G  of boolcs but no nwas  
of obtaining then, it nay be nore hc2pful to  O~ilsult the card catalogue a t  
thc public library, and ascertain fron it what books arc available thcrc. 

Era7 books v~c fi16y obtain a ocnprehcnsivc rovicvr of thc basic 
p~incl;ples of the subject, which zlalccs thm'helpflil a t  the bcgiiz~ing of 
Cesoarch, but for  nor0 dbtailcd infom.tionP and infornntcon too riel-r to  ham 
found its way in to  books, ~ r c  must consult tho s n l l c r  and rlorc spccializcd 
papers i n  journals and bulleti~iris. Most rcfcrenco boolcs oonc to  our a id  by 
l is t ing sono original art icles,  but Tav of thcr.1 a n  attonpt to  includc cvcry- 

! thing that has beon vmitten on any particular subjcct g 



5. 

The 'lIntlex to the Literature of Food 1nvestiEat'rorif1, published 
quarterly by the Departmeint of Soientific and Industrial Research of 
Weat Britain, abstracts classif ies ar t ic les  from the main jourmSs 
in  th is  brcancll of applied soience, but i t s  value i s  lessened for  speedq 
reference brj lack of an aiunual subject index, Several of' the other 
comprehensive indexes and abstracting perioaioals such a s  "Chemical 
A b s o t  , ll&itLsh Chemical and p h~sio1of:ical Abstrao ts' , "Bi,oEi$_ck& 
s t a c t s  d the I1b;ldustrial Arts ~nzx., also abstract the journals 
of the food industries, but cannot be relied upon to oover the whole field. 
O f  these, "Chrniccl i lbs t racts~~,  which i s  published twice a month hj the 
hmerican Chanicnl Society, covers by f a  the greatest number of food 
Journals, 2nd still includes the journals of enemy nnd occupied countriesr 
The nbstricts of 'articles cre classified o w  into broad groups, such as 
nutrition, foods, fermentation industries, but Lm author index i s  included 
i n  each number, md there is a good annual subject index, author index, 
am3 index to phtents. ?,s i ts  sorvioe covers r.11 the chemical industries, 
any m t i c l e s  of interest  to those engaged i n  the focd industries vrhich 
have appeared i n  periodiocls of a general fo r  instance in 

lLC&ann~xy -and Industry", v i i l l  be incluaed i n  the appropriate section. 
' = . k M f t  does not, hourever, give 2.n .n.bstrqot of overy Lwticle 
i n  each joum.1, but inclucks only those i;rith ne~i i n f o m ~ t i c n  ma those 
lilcely to be of permanent value. 

I f  diffioulty i s  encow~tered i n  fincling tine essei~t inl  published 
information relating to ,my porticulor problem, help m y  bc obtained from 
the Rcsenroh section of your Public Library, or Pram the Infonm~iorr 
Scotion of the Council for Scientific and industrial Xese,arch. 

srJoIU6 ,i-WtTE 1% I.BA'P CURTHG 

Since the note on "Soalum Nitrate for Snl@etre i n  1ier.t cur in^^^ 
was published i n  Vo1,2, lJ0.3, of the !?uarterly, it has been ascertained 
that sodium nitrate has been suocessfilly used a s  a meat-ourinp, agent by 
a t  leas t  one oommercial firm i n  Australia and also by the Havr1:esbury 
&gricultural College. According to information supplied by the Principal 
of th is  college, equally sat-isfactom results  were obtained by using so6.m 
d t r a t e  a t  the ra te  of 5 per cent. of the ~feight of s a l t  instead of 10 per 
0ent.r when potassium n i t ra te  (saltpetre) was used, Tl~eoretically, 85 
pnrts by weight of sodim ni t ra te  should supply the same amount of ni trate 
as 101 parts by \?eight of the potassium salt ,  but th is  comparison vrould 
not be s t r i c t ly  correct if the former sa l t ,  !:rhioh is  somevrllat 
deliquescent, has taken up ~rate.er from the atmosphere. From the practioal 
standpoint, i t  vould be advisable for meat curers to  oarry out mall-scale 
t es t s  I-rith sodium nitrate a t  1or;rer conoentrations than the potassim 
rdtrate sohtions used i n  standard curing practice.. Apart from 
conaideraiion of the oonsorvation of materials, it is neocsaary, undcr the 
State Pure Pods  Acts, to lceep the ooncentration of n i t ra tes  plus 



nf@i'~os i n  w e d  meats below 14 grains per pomc~, nhen expre&scd as  
potassium nitrate, or 11.9 grains a s  sodium nitrate, Somc oonfus i~~a  
might arise from the use of thc term nsaltpctre" when applied to both 
ni t ra tes  of potsssium and sodim, but the l a t t e r  i s  usually distinguished 

referring to i t  as  "Chileax salipetrc", 

Darlcening and other typcs of discolouration i n  ~anncd foods axa 
of frequent ocowcnoe, and, i t  i s  dosirable that each w o  si~ould be 
rooogniaed and prwentcd a s  f a r  a s  possible, 

Some fruits anCL vegctablas, particularly apples and potatoes, 
darken a t  ouf surfaocs duo to  the prcsenoe i n  the fresh produot of activc 
agents luzovm as cnzymcsr As long as the tissue i s  in%& the eneymcs 
are corrfincd withiin thc oclls and do not- causc any darkeniq. On cutting, 
ho~fcvor, the col ls  a t  the cuk surface arc ruptured and tho libcratcd 
@neymes causc darkc~ring of thc tissues i n  the presence of air. Ir~mdia.te 
blanching i n  boiling m t c t  dcstroys the enzpos and-, particularly i n  the 
presence of mall  mounts of sulphur dioxide, prevents furthox di,%oloura- 
tion* 

Thc most prcvalcnk typc of &scoloura tion i n  cannod foods is, 
hmver ,  that duo to metallio aontmnination, partioularly >dth  iron or  
coppor, vrhich may bc aoquired during thc prcljslinary processos of pceli%, 
slidng, blanching, o r  from tho can i t sc l f ,  T h i s  dfscolouration oannot 
bc prcvontcd by ba t  and i i s  usually in'ccnsif'iod by prolonged heat- 
proooasing. Sulphidc blackening may occur i n  a variety of sulphur- 
oontaiiliiig products such a s  moat, fish, corn, peas, asparagus< tubbagc, 
and onions. lhring hcat t reabcnt  a sl ight  dcconposltioii o f  thc prot02n 

I or othcr natural substanoos occurs with liberation of small amowto of 
sdphidc. Phis reaots with any IclinsoLved iron or copper to  fonn Cho 

! bZnolc iron or copper sulphidcs. 

Tho liberated sdphide may also rcaot w i t h  thc mctals of the can 
to form t i n  or iron sulphidesr Tin sulphide occurs as  a piuplc, browc, 
or bLaok f i lm oLose3y adhcrcnt to  the surface of the can; i t  is 
objeotionablo only from the point of view of tho appcexance of the can. 
&But i ron sUlphide foms a s  a loose black deposit a t  points whcrc tho 
steel  baas-plato i s  e ~ o s c d  aijd i t  may stain the product, 

Blackening due to iron sulphide has bemi particularly preva1cn-t 
i n  cans of the hole-and-cap typo and appears to bc associated with the 
exposed iron a t  thc cut edgc of thc holca 

Iron nsy also b dcrivcd from the oquipnc'nt uscd for proparatlon 
O f  the produot prior  t o  p laoi i i  i n  thc can* Tho use of stainless stccl, 
vdth its grcatcr rcsistancc to chemical aation, instcad of plain iron 
blanching v o s ~ c l s  i s  a most important protoctivc n~oasuz-e. The use of 
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lacquered oans of the s a n i i a y  siiyle should greatly minimizo staining by 
iron sulphidc. 

SulpbSdc disaoloucation of canncd corn has given a good dcdl of 1 
trouble i n  the Unitod Slates of Amcriaa, and a special inCcrmErl coating 

1) olliuacl oontaining a d l  amount of zinc oxide v a s  introduccdby Bohart f o  ' I~ 

overcane this troublc. The cnamcl tcnds to absorb any sulphidcs which 'r 
nwu? liberated, forming thc colcurloss zinc sulphidc instcad of thc black 
iron or copper sulphidos. 

I In  Australia an effective method commonly cmployed for the control 
of' black staining of canned mutton i n  unlacquercd cans i s  tho inolusion of 
mll amounts of lactoso i n  thc pmduot, but tho mchanrlsn of control has 
not yot h n  dcterminca. 

I 

Blaokcning due t o  coppcr sulpNae i s  probably not so prevalcnt, 
beonuse mctjLlic ooppcr is not so readily athakcd a s  iron and the 
concentration of coppcr i n  the product i s  uswlly  much lovrcr 'than that of 
im. Hcvrwor, duc t o  the much lowor solubility of the coppcr sulphido a 
very much mal lc r  quantity o f  coppcr i s  nccdcd to  muse darkelzing. Cappor 
&phido can also be f o m d  i n  foods mhich ,we too acid Sox tho forrorrntion 
of' iron nilphido. Xgolovi and l4Xller found that onc part  pcr million of 
ocpper would causc discoloura~ioi~ i n  canned corn* Copper conk.15.nation 
is  usunlly dorivcd from copper vcsscls used in blanching. A oasc of dis- 
oolouration i n  cannca cornod bcef In s  found to  bc duc to thc uso of coppcr 
rivc-tc, i n  Snhc ming vats. 

I 

I 

In addition to  sulpNdc disoolourntion, %moos of n c h l  nay rcact, 
with tho natural p i s ~ n t s  and othcr subshnccs i n  fruits and vcgcbb1cs. 
The colouring mter ia ls  cvc dividcd into the grccn and ycllc~ipigncnts, 
Znsolublc in vmter, such a s  chlorop&ll and carotene, c.g., i n  si lvcr bcct 
and tmatoes, and tho ~ntor-solublc red m d  blue pig.icnts duc to  
anthooynnins, c,g, i n  berry fruits and bcctroot. The insoluble p i p e n t s  
are not so l iablc  to clu*ngo, but traaos of copper my react v i th  cchlorophyll 
ard pToauco a vcry stable bu* rnthcr unnntw:ally b r i ~ h t  men. Traccs of 
Qon wy appraciably affect  the ~ratcr-soluble anthocycyuU:ns, aid tin has bccn 
f w d  to  noaify the colour torrards a puxpLc sindc. In addition, 'craccs of 
iron wry readily bring about aiscclowation i n  potatoes and ocrtrtin 
varicCios of apples, Cam to toreao'don vdth thc natural tamin of theso pro- 
ducts. 

W d o  t u n i p s  arc partioularly l iablc  to  discolouration duo t o  

i b m e s  of iron, ,and i n  sono cams not rlore than 20 p w t s  pcr ni l l ion of 
i Sson arc rcquircd to cause apprcciablc &v&ning. 

To W&EG the rislc,cf nckd l i c  .conta~imticn,  i t  i s  advis?blc to 
-1% i n  stainloss s k c l  mtlier than plain  iron vessols and t o  usc 
efficientl.y lacqucrod cms. EfYXcicnt oxbus* is  bipcrtant, bccausc the 
above types of discolcwationrsu;~lly occur ncrc rc,?dily i n  tlzc prcscncc of 
&rr 



A total ly &ffesent type of pink disoolouraeon has been fowtd 
i n  oannea pears, peaches, cabbagstt,~ and oaulif'lower, pa r t i cu l a rb  after 
prolongea heat treatment. In these oases, no evidenae has bean obtained 
of metallia con tdmt ion ,  but the pink oo3.0~ is  possibly of 
anthoeyanin nature and produced from colourless precursors awing heat 
prooessingr 

The pink discolowcation i n  cauliflowar m a y  be minimized, and 
the wnxnonly occurriw dull leaden oolour ewn elbinatcd,  by blanching 
in citric acid solution. The specific prorredwe suggesbd is:- 
BJmch 5-10 minutes a t  185'~. i n  0.5 per ocnt. c i t r i c  aoid. It is necessary 
tia nlake up thc loss of c i t r i c  acid from tho bath af%r 3 Go 4 batches and 
+a renw the bath entircly a f te r  6 to  8 bahhcs. The volwnc of' solution 
i n  the bath should be approkhately 1 gallon for each pound. of cauliflo\?er. 
En the final c m c d  product, a pH n ~ t  @eater than 4.6 should bc &mcd at. 

Msaoloumtion of m c d  foods may also be due 'GO b a t e r i a l  
spoil-* T h i s  i s  usuallp fa i r ly  obvious and can bc identified readily, 
but a bac t c r io log id  cxcunii%ti.on may be ncocssary to establish tb: origin 
of the discclowation, The condition referred to  as  "blaclc b e t s "  vhich 
has been described by G~amcron, E s 5 ,  and W i l l i a m s  of the ItTational Ganncrs 
Association of U, %A. i s  an cxnmple of discolouration i n  under-processed 
ctanncd bootroot duo to bacterial aotion i n  the prcscnw of an abnoml ly  
high amount of iron i n  tho produof. 

-STATE: TWi1WBIT M MIL OF CHILLED --.-- AND FROZEi'J r n F .  -- 

IIJITROnUCWQt ----- 
Pxior to  the wax, the refrigerated transport of beef to  Sydney 

and Melbourne f xem mrious meahvorks in and north of &isbane, vras 
effected by both r a i l  and ship, Under nannal oonditions the sea transport 
of chilled end frozen beef was d referable h a u s e  aaequate refrigeraGion 
throughout the journey was available. No,?, ho~rever, &nce transport by the 
ma route has practically oeasea, the railways b v c  to camy the vbole load. 

Under the best of conditions there m s  onZy a m a l l  margin of 
/ -&.by i n  tho e-w-tlmC fiOansport of beef ovcr three railway systems i'rm 

points sovoral hundred miles north of Brisbam t o  IKelbourne, It is, 
%herefom, not surprising that smc Zosscs ham occurrcd thc prcscnt 
conditions of congcet-ion a t  p o h t s  of loading aid tsanshipmont and oi' 
shortago of r o l l i ~  stookv 

i 
It o a ~ ~ ~ o t  bo too s%ror@y emphasisod that beof is  a highly 

pcri shable product ~ M o h  requires special care i n  its preparation, storage, 
and fransport i f  satisfaotary out-turn is to  bc achievedr It i s  the 
purpoce of t h i s  mt jo lc  to outline tho aauson of spoilage, ilnd t o  suegcst 
mo'chods by vlhich this spoilage my bn provcil.%ed. 



mmw AND 1mms FOR ITS PrnNTX. 
- During thc proocsscs of prepwntion nsld hnndling of thc bocf i n  
tho mocrb7orks, tho cxposcd aurfaco bccomos conkomimtcd v i th  bactcrin, 
yeasts, 'and moulds. Thc multipLication of these micro-organisns on tho 
w f a e  of Ehc beof, the rate of irhich increases rapidly with increase i n  
tmpcraturc, ~ ~ C n i U l l y  rcSUlts i n  spoilago and 00ndm?%atieh of tlm moat 
as urSit for hurmn c o n ~ t i o n ~  

(Chc auacossful long*cUstanoc transport by rail of such bcef 
t?hemforc only bp obtaiizcd by strict; adhcrenoe t o  tho follo~dilg 
aona  lions: 

(2) Reduction to a minimm of the o o n ~ t i o n  aoqvjrcd in 
tlao moa'crrorks. 

(S.3. P~rompt and rapi&-~ooling a f te r  slaughter md dressing. 
C L ~  Wntonance of the l&tvcst posdblo tamporaturc d&ng 

lo-, tranqar0, and GrcvnsPcrs to ot i~or  r&vtly 
systems a-t break-of-gauge points. 

(iv) Rodwtion to a miximutt of tho the both of loaaing and 
of transport. 

(a) Rcduo+Aon of 170ntminakion. 
Ix the processill$ of beef for tho purposes of i n t e r s h k  tmdo, 

the u b s t  o m  should b? taken to  adopt ovory lolotm hygtcilic precaution. 
This should be Looked upon a s  notking more than an inswasm against Loss 
by spoilago. Full MormaEon on the required techxiquo i s  given in 
0. SIIR, Food Pscsorvation and Trmspart Division C i r d a r  Noor 2 , S . ,  on 
"Hygienic Methods for the Preparation of Beof h tho Hca.b;rorksL'. No &lay 
should be a2lo~md in the lmnsfer of tho beef ?a thc aotriUcr, folloi'dng 
dressing. 

(b) Cooling i n  the Meabrorks, 
X n  the o s c  of chillod bocf, %he lowest tompcraturc to vrhioh i t  

a n  be brought t i i t b u t  freezing 5s about 33%'. It i s  o'avioue& not 
dedrable, i n  view of the typoof tomperatwe oontrol c:dstini in'laost 
mea%m~ks, to attcrrrpt Co ohi l l  quit0 aovm b this ieyol. 13owov:vor, chilling 
JhouZCl bo oardad as war this as possible) oaro being Mom tl1c.t t l~c  
tcnpiratwo .of tho &of at  no tine fa'a31s boh7  gi@'p. T h i s  ohilling of tkw 
bsf, from the surfjoa to its doapcr layers, shou5d be accos~lishcd as 
quiakly as possible, preferably i n  two &ys, but certainly i n  not longcr 
than throe q s r  The rapid ohilling of bDcf mterjl-ally n v s i s t s  iil wcur- 
ing a lonor microbid count on tho moat surfaqa, Follm&ngthi.s 
caoling, tho bcof should bc despatohod with %he Least possible achy, s inw 
micro-organism continuc t o  rmltiply a C  ohillcd bocf tetpcraturcs, even 
though much more slowYy at ordinary tamporaturas,. Tl% c l~ i l l ing  should 
bo oonduoW as far as poasibZo in accordance vnlth tho prha ip las  laid dovm 
h Giroular No.t?~.-ip,, of the m e  sarios as tile enc mcntioizd abovc, on 

I 'Iha Cooling of =or+ Chilled Beern. 
i 



In thc onsc of frozen beef, and especially vrhcre long-distance 
transport  i n  smner-time i s  involved, it  i s  very desirable t o  reduce the 
temperature of this beef % a considerably lovier l eve l  than Glut t o  rihich 
i t ;  i s  frozen f o r  export i n  s lups equipped t o  hold the k c f  at -Trooen 
temperatures. It should be borne in rnind that every degree through which 
the temperature of the b e f  is dropped, is  just  so much added t o  tho 
storage l i f e  of the beef, The more heat removed frm the bcef i:nitially, 
the longer will the becf take t o  come t o  the state of thaxi, other  
conditions being eclual. 

(c) bgntenance of LowTmperatures d u r i i ~ ~ L o a d i n g  and TransporO. 
- Ci? Precooling the ~ a r z n s .  By f a r  the most desirable method of 

precooling railway ~fagons i s  the provision a t  mcatworl;s of a refr igerated 
loading doalc. T h i s  consis ts  of a comparatively a i r - t i gh t  platform as close 
im the frozen and ch i l l ed  s tores  a s  possible, Pi to  nhich the r.fapns which 
a re  to GO loaded can be shunted. After the ergine has nmvea out, ana the 
doors of the dock closed, the v i c n s  are coolcd by tha c i rculat ion of cold 
a i r ,  After this precooling, the loading can Wce plaw through 
re f r igera ted  corridors from the ohi l led  nnd frozen storage spaces i n t o  the 
coolcd rragons. The whole t r a in?  upon loadiiy,  can thon rvmain at  i ts  law- 
t e m p r a t w e  loading platform u n t i l  i t  i s  ready to  mom out. Thc use of 
this method ~rould obviate, i n  the oase of ch i l led  beef, the very undesir- 
able  condensa'cion of moisture rrhioh occurs, especially i n  hot humid 
weather, when t ransfer  of the her?  from a c h i l l e r  t o  '$ha rail~vw wagon i s  
made by motor truck. 

Fail ing the above vcry desirable method of c o o l i w  asvl loading, a 
high degree of oooling eff ic iency can bo a t ta ined  by punping oold a i r  
though thc vagons, such a i r  being obtained from ref r igera t ion  equipment 
mNch might be established a t  all  inportant po in ts  where beef is loaded 
i n t o  rail-rray riagons, -4s i n  the preceding method, this would extpact moro 
heat f r o m  the i n t e r i o r  of the wagon than could usually be cx tmctcd  by most 
methods of i c i w .  It would of course take l e s s  refr igerat ion t o  
accomplish this c o c l i i ~  of the i n t e r i o r  of the wagon than vfould ba involved 
i n  the use of a refr igcrated loading platform, but i n  using this methoa, 
the beef uould st i l l  b subject t o  r i s e  i n  temperature &wing t ransfer  from 

j c h i l l e r  o r  freezer, and awing  loading. 
i 

Procooling of a y,ason by the use of i ce  should begin at  l e a s t  
OvcF-night i f  possible. The inetlmd i s  very inadequate under the best of 
conditions, and t h e r e f ~ r e ,  the longer the i c e  has to  do i ts  work the be t t e r  
the r e s u l t  i s  going t o  be. If equipment could be i n s t a l l ed  t o  c i rculate  
tile air i n  the viagon dwint, tiis prooess of cooling, the heat exchanges 
upon vrluah the coaling d ~ o n d s  would be great ly  f a c i l i t a t e d  and the $-~holc 
proocss more c f f i a i en t ly  acccmrplishea i n  shortcr time. Unless the runs arc 
short  and tho ostcrnal air temperatures l o ~ i ,  i t  i s  very desirable  t o  inalce 
sure, 2wnodiatoly bcforc the t r a i n  leaves, t h a t  a l l  the loo bunkers on the ' 

wagon a r c  f u l l  of closely paclcea ice. 



Another very desirable procedure when using ioe, and one 
apparently not employed i n  Australia, i s  the addildon of sodium ohloride 
(common s a t )  to  the ice, which has the effect of lov~ering the melting- 
point of tho mixture, Thc addition of 53 par ts  by might of sodium 
chloridc t o  100 parts of snow or finely pulverisod ice, w i l l  drop the 
melting-point tmpcraturc to  approximately minus 6'~. Since suah a big 
amount of heat i s  W e n  up by ice to effect  its conversion into vator, tk 
lor~or the tmpcrature a t  rvllich th i s  is  effected the rnorc efficivnt w i l l  bo 
the rcfrigcration, even though the l i f e  of the ice  is  dccroascd, ~t is 
probablc that  arrangcmonts could bc mde, i f  necessary, to add ice t o  
svagons at points other tharthose of origin* c a p i b l  ci t ies,  and brcalc-of- 
gauge. It may be that a a c w t c  provision has not bcon made on thc wagons 
used for in'ccrs.tatc bocf transport to  handLo thc high conoentration of 
aalty water vNch would resul t  fkom tho thaw of such a freezing mixture. 
It, might bc worth while, hbvovcr, t o  take steps t o  havc those wagons pro- 
vided with such faci l i t ies ,  i f  founcl prackicable, 

Xn addition to the use of bunkor 200, a considel-able smount of 
aadcd relrigcration can bc obtained by the suitable l cqos i l ion  of lVlry- 
;ice'' i n  the vfagons. lLDry-iocll, \?ell  lmom a s  suoh i n  thc trade, is solia 
carbon t%i.oddcr A t  ab~osphcric prcssurcs th i s  matorid "cvapora~s" t o  
the gaseous fonn of carbon aioxic2e, %rithout goiw through the liquid phasc, 
a t  a iemporature of approximately lMO1i', bclotr tho freoeing-poiilt cf ?rater. 
Thc ahplcs t  existing mcthca i s  to  suspend about 100 to  150 pounds of rldry- 
icol', clone up i n  hessian or cloth bags, from tha hanging rails or from thc 
coiling in  tho case of llstackcr't liagons which have no ra i l s ,  &s.f;ributing 
th i s  a t  points dong the longitudinal centre of thc t~agoa, and a s  noar t o  
tho coiling as possibXe, This affords oonsiderab'ly increased waling, In 
the oasc of transporting bccf i n  a staolc, ~rhctior frozen or chilled, 
placing "dry-ice" anong tha beef on thc floor is nn entirely undesirable 
pxactioc. X t  docs not allow tho "dry-iceu to  upera* cfficien.tly, and i n  
the caso of chilled causes local frccziilg of the boof immediately 
surrowding it. Tn adtkttion to t ho  cooling, tho liberation and accun~ula- 
tion of a sufficient caicentration of oarboil dioxide gas i n  a ~ ~ l l  walod 
wagon i s  not without benefioial influence i n  retarding microbial growth, 1% 
is  hoped thak, before long, expanded metal boxes affixed to the ceilings of 
rragons ~d.11 be prov5dea as receptacles for the "r2ry-i~c~~. 

In cases where only non-refkigerated and poorly insulatca wagons 
are avdlabbe, a l l  coaling must be accomrtplished'by tho u s  of "dry-icer1, To 
oompute the amount needed i s  somwrhat diff icult ,  but i n  cases'uvbore the 
amount of or&nary 5.00 necessary for a certain wagon i s k n o ~ ~ n ,  the 
equivalent mount of rtdry-icell needed can ke oalculatcd on tho basis of one 
pound of lrdry-iocv for  cwry six pounds of ordinary ice. To the figurn 
thus obtained ow might add another 25 per cent, of "dry-icerr a s  a margin of 
safety, 

(L i )  - Transfer from Chiller or Prcezcr - to Railway Wagon& The 
transfer of the beef fronl i ts  frozen or chillod &ore to tho raflv.ray siding 
is  genernlly accomplished by means which do not afford any sdegwras  of 

i 



refr igerat ion,  such a s  by motor truck, In such transport tticrcforc, cvcry 
c f f o r t  should bc made to  pack the bccf jus t  a s  compactly a s  possihic and, 
i f  practicable,  make the t ransfer  a t  pcribds of tho day nhein lover o;cternal 
tmperaturcs  prevail. Great ea&e should bc taken to  prcvcnt cqosu re  of 
the bocf t o  direct sunlip;bt, a i t h  the rea l i sa t ion  of thc diFPicultics 
'wolved, thc nhoie procedure should be organised so tha t  both tho trailsfe'er 
and the loading in to  "cc rcfr igeratcd rail-i~ay sragons is aocoml>lishcd i n  the 
vory shortest  time possible, and a t  the l m ~ e s t  possible tmpcratwos.  

( i i i )  Load.5.q and Scaling the !:fagens. Loading should kc done under ,, 

coiiaitions mh& the vrholc of the l-agon i s  p ~ o t c c t c d  from &rcct radiat ion !i 
from the sun, and a t  a platform rihich is not only properly surfaccd and 
clean i n  i t s e l f ,  but vhere d i r t  and dust canilot be b l o m  from adjaccllt arca 
on to  the beef during i t s  transfor to  the slagon. Other than vhcn loa.ding 
at a refr igerated loading clocl:, the doors of thc VagOil should not bc opened 
u n t i l  the becf i s  ready to  bc loaded' &il.urc t o  obscrvc such procedure 
only r e su l t s  i n  the undoing of p a r t  of the precooling sihich has bcen cffectrd. 

beef t o  the bars  instcad of using hooks plaocd on o r  al;Gaohecl t o  the bars  

In the  case of frozen b e f ,  i t  i s  desirable t o  place two 

the l o s s  of carbon dioxide gasr I?o%*~ever, i f  s tout  brc\vi? paper vrcre 



I (v) UnloaaSn~, A t  points of discharze from tho train the wagons ?I 
should not, under any condition, be opened unti l  such tine as unloading can i be actively c~mm~nccd. Every effor t  should be made to aooomplish the I 

transfer from the mfrigcratcd xragcn to the frozon or chilled storo a t  
destination i n  the quickest possible t h e .  

(iv)Disposal of Wagons aPter Loadingand Sea l i . .  In the loading 
of cNl l ea  and frozen beef itseGxt%-&nmon practice to  shunt the 

I 
litagons, inmediately af ter  loading, out into an open yard where they mw 1 
ham the sun blazing won them, and where they are subject to  any hot ]I 

(vi) Transfer aL Brealc-of-Gaugc Points* A t  break-of-gauge points 
i t  has been found that the most expeditious transfer from the wagon of one 
system to  "cat of mother i s  not alv~ays achieved, Thorefore overy effor t  
should bc made to plan the operations i n  mlation to  the relative posii5ons 
of the two clwons. oonccrne~  tho m b c r  of meit employed, an& the time of 
day during lrbioh the opcration 5.1: conductea, so that the transfer is  
aooomplishcd i n  the sho~tostposs iblc  time, and the bcef subjected t o  the 
loviest possible tcanpcraturds ~~rhich can be ebtaincd. T h i s  transfer sl~ouLd 
be conductca a t  a covored platform, or duriag the night i f  possible. 

winds vhich exist, u n t i l  the t ra in  i s  marshalled, often at the end of the 
Wr It should be obvious that  th is  procedwe i s  one definitely 
antagonistic to  the maintenance of low temperatures in the wagon. If 
arrangements could bc iwde to  shunt the loaded wagons into a covsrea load- 
ing platform where they would be protected from direct sualight, thc 
refrigeration potential or' the tfagon ivould be acfirdtely improved. 

OONOLUSION. 
The nccessitv fo r  reloadkna a t  brealc-of-gauge uoints adds to  thc 

,, 

- - -  
diff icul t ies  of tho sa"tisfaotory intcrstatc transport of beefs The 
provision of insulntod transport boxcs, such a s  are employed ahoad, which 
could be kansfcrred from the under-franc of the v?agoi of onc ra i lmy 
syatcm to that of another, i s  a possible way out, Unhr present conditions, 
b ~ e v c r ,  the provision 02 suoh equipment lrould be out of tLw q u e s ~ o ~ ~ .  T h i s  
a r t i c le  thcrcforc has discussed the problcm only as it can bc haniCLe.3 xiith 

I n  the prcccding disoussion, a l l  points which WI conkributo to  
the satisfaotory out-turn of the beef, either chilled or fl-ozcn, have beon 
montioncb Under cxtrcmc ooilditions the di f f icul t ies  of satisfactory 
transport arc very real, and such that i t  is orily by giving due a,tten'cion 
t o  wory factor vihich can favourably itlrl.uence the out-turn that good 
results  crm be cxpcctcd. 

.a &iscussed i n  th is  art icle,  

I 

Since th i s  matter i s  one of interest  prirrczdly to  Queensland, i t  
should be pointea out t h a t  the Division's laboratory a t  Srisbane i s  alvrays 
available to assist i n  any way possible i n  oomeotion with the matkr 

/ : \  



DEHYDRArn VEGEmBLES, 
Part  2. 

ME TF1SfING OF Di?a!mRArn Igm, - TnatESt 

The testing of dehydrated vegekbles involves 

(I) general assessment of the appearance, odour, and flavour 
of the dried product; 

(2) de'cennination of moisture co~ ten t ;  

(5) qujl i tat ive tes t s  for emme aativi ty (oatalase and 
peroxidase) ; 

(4) datemination of the cooking time; 

(5) assesslnont of the co2our, flavour, and texture of the 
coolccd product; 

(6) dotemination of the vifmin content, i n  particular 
asoorblo aaid (*tamin c), carotene brovi-n A!, 
and thiamin (vitarain %). 

Tkc de&drated product should possess a uniform, well-marked, 
charaabrist ic  colour and should. be free Prom paru.tial. or general 
discoloration, blanishes, or foreign materials, Tho proawt should 
possess a good, typioal odour f rec  from hay-likc or other objectionable 
Odou~r  With praotico, the flavour of a dehydrahd vegetable can be 

i Judged without reconstitution and i t  shodd b Free from hay-like or other 
objectionab1e orf -flavours. 

Mo1- corn2 
Tho determination of the moisture content of ilehydrakd veget- 

ables prcsen-bs many d.iffioultios, A rxpid method i s  nccded for  process 
mnti-03. a s  r v c l l  a s  a more exact method to  bo used i n  the f inal  checking of 
the product, Various rapid mothods have been illvcst>ateed and consider- 
ab2c progress has been mado in tho development of an clcctrioal moisture 
mtcr which rvr)rild ride i.t possible - t ~  obtain results  i n  a fell minutcs, 
C M o d l  mothacls are limited by the face that many dehydrated vego!ctables 
dcowposa fo a considerable oxtent at tcmporatures as high a s  100°C. aid 
givo high values fo r  the apparent moisture content. Heating the grouind 
matorla3. iil a vacuum won a t  70°c. has bccn adopted as tb  standard mthod, 
HeaGing the ground matorial i n  an air-oven, or v?akr-jackoted OVeil, a t  98O~. 
for 16 haws with s a t a b l e  corraatioil of the values obtained can be used as 
M a l t c r~ t tLve  for rough choold,ng, m t h c r  vrorlc on tihe ded-crmination o f  
mis- by vwious mothods is i n  progress. 



EN231MLE mms - M C K I E .  --- - 
Tb 5i@iiG of thc bMaMng pvwesa was mphasimd i n  

Part 2 aYld it was indicated thcm that tho prinoipcil M c t i o n  of blanching 
for dohydration vas the inactivation of eneymos. Tcsts for  trjo ciymos, 
oaQslasc an4 lmroxidase, may bc used fo  &b& the cffioionoy 0.2 thc 
b%anoking prooosn. It should bo m a l i d  that those avo not thc only 
cmyms rosponsiblc for  undcsfrablo ahangos vhiah tak* p l ~ c  during proacss- 
i q  and storcqp and they may not, i n  fact, bc Ulo cnzyncs vital ly conccrncb 
It bas, hotxver, bacn found that  tho inaoCim+&on of those enzymes can be 
usod as an in&Laa+ikin t h a t  other wyms haw boon inactivated also, 

IiI %sang for oaialaso ac t iv iw  thc blwchod mkl-ial or the 
p;\rtlally rooonstituted dried nlaterial is owerod vrith 3 por cent, hydrogon 
pora~i&o; tho cmlufion of oxygen indiaates that thc catalase systcm i s  
still aotivo and tho inatcrid dcfinitoly mar-blanched. I n  tcstiug for 
pcmxiclase aotivity tho m t c r i a l  is cwcred with 0.3 per aent hydrogen 
para&& and a 3. per ocnt. solution of &&COX i n  a l ~ o h o l  addcd. The 
appcnrmnac Of e r c ~ s h ~ b r o v m  colour on the vcgcCablc indictates that thc 
pw'oxidnse synkm is still actLvc and thc blanching not cmplctc. 

q c o r a m s  
!J!he aooldm o f  dclxydxatcd mgctablas for tesbiw pumoscs is 

swried out under s&dard &ndf.-biaa&- Thc dchydratcd vc&t&~o i s  dropped 
info bollitq, rtatcr and tho tinlo rcquircd for the wgotablo t o  bocomc tondor 
Ln k x k w  mensurcc4 frm Z;hc time tho water r c C m s  to %hc boil, The time 
a%quSrcd f o r  dehydrahd vcge-kib3es t o  cook wlthout p d o r  seak3zg should i n  
no onao O X M ? C ~  fMr& minutcs and i n  sane oases should i l~t oxcccd bicnty 
&nuks. Whan dchyarntea vcgctables m a  rcconstitutod mid, cookcd tho 
adoup should be bright, and typical of the frcah voptablo aild the prodwt 
dmlcl bo free from blemishes. Thc product ~hould posscss Ehc oharaahris- 

I 'cfo flavow of' the froah vegctablo itnd be froo from hay4ilcc ox otlicr 

i objcotionable off-flavours d the tcxturc should bc ton&r but not mushy, 

'V;TTAMSN CQNTrnS,  
Vcgatabloa a r o  importznt soqxrjes of carotene (provi tmh A) and 

asaorbic aoia (vitamin 0)s Ucrtaln vcgotablcs d o o  oont&in significant 
-to o f  t&mh (vitamin R) olld riasf m ~ t a b 3 . c ~  contain m a l l  
qusnfi%&es of d b f l a v i n  (vitamin %), rite retention of v i  tamlns i n  the 
dsl?ytkatpd praduat can be high i f  pr- c,t%antion is paid to  the process- 
a lrrsthoas, i n  osaer to  bB able t o  improve the prooessiii teclvlique it 
i s  neaessary to  have avoailable reXiab2e ohdc,d. methads f o r  the detemin- 
at;lon of tihem vikwj.n& Wtable a ~ ~ c 1  nnthobg arc avnllable although 
a31 metfad8 require f'urthw investigaCimc1 work to  improve their  
mliabi2ity d ease of  applioationr 



NOTES ON TIB D E l ~ T L O N  OF APPLES fI\I AUSTfWLYI. 

An increasing proportion of the Australian apple crop i s  now 
bsing dehydrated in tho= States which formerly exported their  surplus, 
nnd it is  anticipated that i n  1945 approximately b ~ o  million bushels of 
fresh apples ~dli12 be dried to  yield about 4,000 tons of dried fruit .  I n  
Tasmania, whcrc most of the d5ying is  baing done, the principal variet ies 
used me Stunner, French Grab, and Clc~copatra; In  Westem Australia the 
variet ies Rokevrood, Granny M t h ,  ma -1s Favourite are beitq dried, 
a id  i n  South Australia the varieties tvhioh are suitable and available i n  
d f S o i e n t  q w t i t y  are Rane Beauty and Clewatra. 

~ T T O ~ ~  OF FRUIT. 
Apples for dxying should bo mature a d  f i n n r  Imma'cwrc f r u i t  has 

a poor colour and flavour a f tc r  drying and ovcr-matvre f d t  i s  too soft  
an& often Lacking i n  aold. Ftfu3.t~ shaving rots, bruises, or b i t t c r  p i t  and 
f ru i t s  of very irregular shape should be diso-d. Tho vicight of vrhole 
frosh f r u i t  required Co yield one pound of dried apples varies from 10 to 
15 pounds and depends on the wrio*, size, maturity, and condritioa of the 
A.uiG used. later varieties have a Lower drying ra t io  tharf e*licr 
varieties and the most e o o ~ a a l  siaes arc from @-3 inches i n  aimeter. 
In frult of these sizes therc i s  l e s s  vmsk i n  prcp.w~.tion for drying, and 
the time a id  cost of proparabion are considerably lover C h n n  for mal lc r  - - 
fruit, 

T- 
Tho apples arc f i r s f  poeled, t r h m d ,  cored, mil sliccd a c i  i f  

%is nw &lav bcforc s u l ~ h u r i w ,  the s l ioas  shauld bo hcld i n  a 
solution o f  conon61 s a l t  of J z o  5 PzG aenfr concentration unt i l  sulphuring 
o m  b commenccd, The sulphuring of w l e s  fo r  w i n g  i s  essoatial to 
prevent b r d n g  ducing drying aid storage and helps to prcscr-m flavour. 
Tho= are three main mc thods of sulphuring apples. 

(1) Direct sulphwing by oxpesure to fumes of sulphur dioxido 
from burniy: flowcrs o r  sulphur, 

(2) Ey clipping i n  solutions of sulphur dioxide or sulphitcs. 

(3) By a oombimtion of both racthods. 

Dircct sulphwing, vihich i s  tho oommoncst mothod, i s  uocd in 
Ta&a tvhorc tb vfnolc Arui.t, a f te r  peeling and coring, i s  conveycd 
through a long gas-tight; box charged Mth sulphur fumes, Tho timc t'alan 
to kavc l  through the box is 3045 mimtos during vfi~ich pcriod tho f%luit 
absorbe about 2 grains of su7,phur dioxide per pound. I i i  T & S I I M ~ ~ ~  .tllc fruit 
is u w l l y  insuffidonUy sulphured; the dcsirablo dosage, beforc drying 
is from 7 to 10 grains of salphur diodde per pound i n  order that thc dried 
apples v d l l  retain their colour an8 cluality during storaw. A much bctter 
abwzpkion of sul,phw dioxide i s  obtained i f  thc frdt i s  sliccd bcforc 



sulphu~ingr The s l ices  should bc cxposcd t;o hcavy sulphur h c s  for 
90 minutes oithor on a convcycr i n  a tuniicl or on trays staclccd i n  a 
sulphwing ohambnr. 

I n  ITcstcrn and &uth Australia the sliced applcs arc usually 
dippcd i n  solutions of p o k s s i m  mctabisulphito and Shi-ly satisfactory 
roaults havo h e n  obtained. The supply of this m t c r i a l  is  practically 
cxbus5cd an& investigations of possible subs.titul;os havo bcon oarricd out 
i n  this laboratory and i n  othor acn+jrcs* ~ h o  wholc qucstion of sulphur- 
ing by solukLons has bccn under considcra+$.on and tho offccts of the 
strongth of fhc solution, the Length of timc i n  tho dip, thc drying 
conditions, a'nd the reactions of diffcrcnt varietics of apples am boivlg 
ipvesbigatcd i n  re3atioii to .the quality and sulphur dioxide oontenl of ,tho 
&Led product, 

Eqerimcnts oarricd out during 194.2 have shorn1 that a wry 
sat isfactory odphw conbint om bc obtained by dipping tho sl icos i n  8 
aolulion of sukphur 8.ioxidc gas i n  water, but, a s  sulphur dioxide has a 
pwycnk and i r r i t a t tng  smell, this m~thod i s  llot f a v o ~ d  ccmunorcial3JI. 
3olutions of  sod5.m sulphiiie which a rc  normally alka2inc i n  rcaction can 
bc used, but this so lu t i~ i l  i s  not wry satisfactory bcoausc i t  to  
destroy tho mkurd  aoidity of the f r u i t  and i t  also in0ensifios the blue 
d3.scclo'wa+jion whFnioh develops in s l ices  contanrinated iqr iron. These 
effects can be overcome by acidifying to a pH value cf 3-4 and th i s  can 
conveniently bs done by the addition of 66 ml.  of concentrated 
kdt-ocklorio or 18 ml. of concentrated sdphuric aoid for  every 100 qrax~nes 
of anhydrous sodium sulphito in solut;icn. Fruit trca%d v&.Gh metabi- 
d p h i t e  has a b e t k r  quality and a higher sulphur dioxide content after 
drying than f r u i t  treated !&th acidif ied sofiium sdphi te ,  but the Lattcr 
rnateriaJ. i s  the most satisfaotory substituiio sa far discovorcd. 

ilmcrican vorlcors have reported that a ombination oP diipplng anb 
direct  sulphuring enablos a oonsiderably higher sulphw dioxidc content k, 
be obtained, but t h i s  methad i s  o n v  ttn the expcrbc~ltal  stagc i n  t h i s  
c o ~ ~ t r y ,  

RETEX'4!.IOK OF SULPHB TlfO-• 
Thc residual suLphur dioxide oontent of tho fruit af ter  w i n g  

depends on the sulphuring-mcthod and on the tompcrature a ~ d  hwni&t;y 
cons2jtions awing the initial s'ca&cs of r3rying. In  tho oasc of dirocf 
BUJ.phuxtn~; il has been f o u ~ d  in AmrLca that s ignif ioantv  more sdphur 
dioxide i s  retained af tor  dzying if the slioes are &ppad for throe 

1 minutes i n  a 2 per cent, solution of sodim ci t ra to  prior  .to &Yi%c 

Ija tho oaso of the Cppiry method tho amoun.1- of sulphur hioxidr: 
absorbod dwinl: *he &wing dcpaas  on the thiokncss of' tho, slioo, tho 
wtrength an6 hy&ogon-ion aonoentration of the solution, ancl on the 1 e ~ ' c h  
of f'rmc Tor which the fruit i s  dipped, From this point of viovr from 
Othes c0i1sidcra8ions, d i c e s  & Li~oh thick are satisfactory. Thc solution 



the fncit  for  a short t h e  Pn a strong solution than for a longer tbne k 
a wealcor solution bccauso t h o  apd ~ i a t w  arc savod anrl disin%@ation of 
the sl ices and loockSng cut  of soluble maferlals from tho f r u i t  arc rcduood, 
Tho amom* of sulphur dioxidc absorbcd i s  a r c c t l y  proportional to tho  
conccntratSon 05: tho solu.Cicn i n  muoh the fruit is  aippcb Hovmvor, tho 
amou&b absorbcd and rc"cntnod fro I I O ~  inoroase in proportion to iilcreascs 
3 s  the timc for whioh tho slioos arc appcd, d oxperimcnts kavo shown 
that a dipphg tima of six minutcs g i w s  tho bost results, With longer 
times, increasing mounts are absorbsd, but the mount retained after 
drying does not inarease signiMcant&y* 

It? has been found oXaa that  the fas%r the rate of drying during 
the first hour, the greater wil l  be the retontion of sulphur dioxide awing 
drying* T h i s  is indiaated by the follo\dng results obtained a t  Homebush 
after dippine: the s1Soes for six minutes i n  a pcr oent. solution of 
potassium rnehbisulphite and Clrying to a. moisture contcnt of approxhately 
15 per cent, 
1 

1st hour l'hemafix+r &~%ng Sulphux iji',xi& 
sulphur 

'Mmc content of aioxiac 
Tempera- RelaLive Temp, B.H. dried lo s t  

tun? H d a i t y  op, s6 Hours s l ices  
OF, % ~ra in / lb .  

111 

149 30 JA9 90 5 h.sr 8.7 79 

149 30 LS1 30 S& hrs. 25.9 60 

167 20 149 50 3 hro4 10.4 58 

367 10 149 30 @ h r s  20*4 40 
L i 

f This m p l c  was cvor-dried to about 11% moisture. 

With temperatures of about 120%. and W d i t i e s  of 30-40 per 
cent. i n  the early stages, jrying .has taken up to  Len hours and tho final 
sulphur dioxide content has been as low a s  three grains per pound with 
a loss  of about 90 per cent. during drying. 

b p i &  drying i s  very desirable because it resul ts  i n  thc daily 
oapaoity o f  tho dabdrator and thca retention of sulphur dioxide in the 



I n  aowncrcSal praatioe the temperature a* thc loading end s h o a  i 
not be greater than 166% and for  rapid drying the relative hwnidity 
shouM nat exceed 20 par oont. A$ tho othcr ond of thz tmmel viherc 
drying i s  oomploted tho Wmperabe should be about L40 F$ klit(her 
tcmpcmturos niLZ "burn" the fiuif, Al.2;hcuph the air temperature a+ tho 
hot and is high, tho tmperature of the slicos w i l l  bo lower becauso of 
the ooolinp, cflaot of tho rapid evaporation of vfaatcr from f h a r  If these 
aonditions are observed and if the tmy loading does not exwed 2 ib. per 
squalre foot, whish is about the limit for  cvcn drying, a mine: timo of 
about four hours should be oommorcidlly foasibla, 

hlthaugh there 5.8 a prescribed upper ijmit of fourteen grairs of 
slilphur dioxSda per pound fo r  dried apples sold i n  Australia or i n  the 
Unite& fingdom, many of k h  Australian samples have a sulphur dioxide 
content of lesa than one gra in  per pound and consequentLy they &iscolour 
rapidly M n g  storn$e* A mtisfaatory sulphur dioxids aontent of up to 
ten g w n s  per pouna aan be obtained i f  the slioes are apped for  six 
minutes i n  a Z per =nth solution of po$ssiwn metabisulphite and dried 
qW9d.y as ou%llrred above* Pf motabisdlphiCe i s  not available the s l ices  
should be dippecl Tar &x n&nut.es i n  a $ per cant, so1ul;lon of sodium 
sulph5te acidified as suggested above, The use of a 1$ per oent. solution 
Pa suggeskd on $he basis of the rathor L M t c d  cxpcrimental results  so 
far obtained, but i t  should la satisfactcry in owmnorcial practice, The 

i molution urcakona w i i h  usa and its strength should be &tomined ficquentXy 
by titraW.on wtth n skndard iodine solution and brought baclc to the 
~aqArQd v j t ~ r  



Air ibr drying vegetables e. . . , 
Apples, extending the storage l i f e  by the use of 

slcin coatings P O  , a 

Apples, notes m aeliydration i n  Australia . . 
Asoorbic acid i n  wild rose hips . . I. 

Bsc teriological con'crol i n  food pmcessi~lg , . 
Beme, r a n d & @  i n  . . . . *. 
Bef ,  i n b r s h t e  trawp0r.t by r a i l  of chilled 

and frozen . . . . 
I 

Ela&-pZate ccmnkiners fo r  hon& S. . 
Canned foods, Bekrmlna+,im of fhennal processes 
aaMed foods, discoloura%on , , . . . . 
Canned foods, safety of .. 1 b . ' 
Oannea fooas, use of W e -  agents .. + 
Canned vegetables, r i l l o a  and clralned weights . . 
Uan seams and olosing maahine a d j u s m e s  , . 
Oltrus peel, preservation of . . w . .. 
Cof'fee substitu* b 6. .* 
Colow: developmen% in c w d  meat . . * 
Containers for honey, use of blaclc-plata e . 
Wysts l l iza~ion of honey' • . . . 4 .  

(Jurod moat, oo&ow dmlopment . . . 
Dehydmtion of apples in A u s W h  *. I. 

Djlsoolouraeon in  C ~ L N ~ C ~  f* . 4.  . . 
Division of Food Preserva.fjon, re-organization , 
Drained and f i l l ed  weighis of oannea vegokUes 
w%od vegokbles 

I ,  
. e a L *. . b .. . . 

i 
rtciad vegetables, &tcnnina+don of moisture i n  . 
I)lrloa vegetables, testing or  . . . . I  

Fish, skragc  of frozen 4 4  • * . . 
11 11 11 II 

1 10 *. . . . . 2 9 
\ 

&u'denitQ agenfs fop oannod foods . . .. 3 9 
&my, use of black.cp5aW conCaSaors fop . . 2 8 
Hmoy, orysta;lIieai&m . . 6 w 3 12 I I 



IM)B TO VQW 2. 1942. DONTP, 

NuPbor - 
Oillprosommd eggs, dolusbcring b a . 9 

Peas, selootion an& handUng far f ~ ~ ~ e i n g  * 1 
Bcsemtion of fish I . 

I1 II It 
*. e * 3. *. . * * 2 

RChidiiy 5nTcans . . S- *. w *  
Roso hips, asoorbio aoid in . * *. 2 

Vendohrass of coolaoh beof +. . .. S 
T h e w  prooo8soe for cmned f'aade., d c k w t i o n  of 2 
TbmnQ juice, groaossing and qurrli* ,* * a  3 
Wansport by raU of ahlllcd froson bocf ,. 4 

W a x  ponMn&s ror applos 0 W *  * *  1 


